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To whom it may concern

Expert Review on the Education Module “Innovative Technology of Composite Materials™,
prepared for the “Chemical fechnology™ specialization on freachers refraining and educanonal courses

Based on the proposed program, the Module “Innovative Technology of Composite Materials™ is effectively devoted
o the study of modemn technologies in the production of composites. The module studies materials for matrices and
fillers, with their properties and applications. Also the production technologies for polymer-matrix, ceramic-matrix
and metal-mairix composites are incloded. Interstingly, I note that a special attention is paid to carbon-carbon
composites and non-traditional composite materials soch as Self-Reinforced composites, Biocomposites and
Composites for Stuchural Desizn

Based on the information from collezgues, the Module consists of a theoretical part and practical tasks, includes the
case siudies for self-study programs, the glossary and the list of references. I agree on the fact that the preparation of 2
glossary, contaiming reviews in both Uzbek and English lansuapges, will enhance the assimilation of the program.

I think that the module “Innovative Technology of Composite Material=™ can be used for educational purposes on
Yours sincerely,

phone +30 (48 8175510

fax +39 049 8275505

e-mail enrico. bernardo@namipd it
web bitp:/ e dii wnipd ithermarde
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I. U191 JACTYP
KUPUII

Hactyp V36exucTon Pecniyonukacu  Ilpesunentununr 2015  iiun
12 urongaru “Onuii TabJIUM MyaccacaJlapuHUHT pax0ap Ba Meaaror KajapliapuHu
KaiiTa Tai€piaml Ba MaJaKaCMHU OLIMPUII TU3UMHUHU SHaJA TaKOMMJLIAIITHPUILI
yopa-taaOupnapu Ttyrpucuaa’ tu I[1D-4732-connmu, 2017 ¥Wwmn 7 ¢eBpangaru
“V36exncTon Pecrny6nMKacMHM SHAJa pPHBOXIAHTHPUIN Oyiimua Xapakatiap
ctparerusicu Tyrpucuaa’ tu [1d-4947-connn @apmonnapu, mrynunaraek 2017 vnn
20 anmpempgaru  “Onui  TabiuM TU3MMUHH = $HAJa PUBOXJIAHTHPHUIL YOpa-
tagOupnapu tyrpucuaa’tu I[1K—2909-connu kapopupa OeNruiaHra yCTYBOD
HyHanmumuiap Ma3MyHUJaH KenuO 4MKKaH XOJjAa Ty3wiraH Oyiau0, y 3aMOHaBUM
Tanabiap acocuja KaWTa Tailiépiaml Ba Majaka OIIMPHUII >Kapa€HJIAPUHUHT
Ma3MyHUHH TaKOMWUIAIITUPUII XaMJa OJIMHA TabJIMM Myaccacalapd Ienaror
KaJIpJIApUHUHT KacOM KOMIETEHTIUTMHU MYHTa3aM OIIMpUO OOpUIIHU MakKcasn
Kuiagu. Jlactyp pUBOKIIaHTaH MamJlakaTiapJaru XOpKUW Taxpuodanap acocua
“KuméEBuil TexHOIOTHS KaiTa Talépiall Ba Majlaka OUIUPUIN HyHanIuIM O0yinya
unuiad 4MKWIraH yKyB peka Ba JacTyp Ma3MyHUZaH KeiauO YuKKaH XoJja
Ty3wiran O0ynu0, y 3aMoHaBHUi Tanalbiap acocuaa KailTa Tai€prnaml Ba Majaka
OLLIMPUI Kapa€HJIAPUHUHT Ma3MYHUHU TAKOMWUIAIITUPUII XaMJa OJU TabJIUM
Myaccacalapy Ienaror KaJpjJapUHUHT OMJIMMUHU Ba KacOMN KOMIETEHTIMTUHU
MyHTa3aM OIIMPUO OOPHUIIHU MaKcal KUJIaau.

Kaiita Tai€pnamn Ba Majllaka OIIMPUIN WYHAIMIIMHWHT y3Ura XOcC
XyCyCcUsATIapy XamjJa A0J3ap0 MmacanajapujaH Keaud YMKKaH XoJja JacTypha
TUHTJIOBUMJIAPHUHT Maxcyc ¢aniap Joupacuja HOOpPraHMK MoJjajiap HIiad
YUKAPUIIHUHT [POTPECCUB TEXHOJOTHUSUIApH, MCTUKOOIM HUMIOPT YpPHUHU
00CyBUH Ba HKCIOPTra HyHANTUPWITaH TEXHOJOTUsIap OMJIaH TAHUILTUPUIL, KUME
CaHOATH MAaxCYJIOTIApUHUHT CH(PATUHU Ba HUIUIA0 YMKApuIl >KapaéHIapUuHU
Ha30paT KWJIMIL, 3aMOHABUI TEXHOJIOTHSUIAPHUHT y3UTa XOC XyCYCHSTIIapura Ouj
OmIMM, KYHUKMA Ba MajakajJapuHH SHruiad OopuIlra KapaTWiIraH MyaMMOJIapH
0aéH ATUITaH.

MoayaHuHI MaKcaau Ba Basudaiapu

“KuméBuil TexHonoruss” HyHanuiM Oyiinya OJMd TabJIUM Myaccacaiapu
[e1aror KaJpJiapyuHy KanTa Tauépiall Ba MaJlaKaCUHU OLUMPUILI KYPCUHHUHT YKYB
JacTypuHUHT Maxcyc ¢annap Onokura kuputwiradn “Kum€ caHoaTuaaru
WHHOBAllMOH  TeXHoJorusnap” (¢GaHu HIIYU  JACTYPUHUHT  Makcaou —
MyTaxaccucivk (anmapumad gapc OepyBum mpodeccop YKUTYBUMIAPHU KUME
caHOaTHJA MIIA0 YMKAPHIIHUHT HPOTPECCHB TEXHOJOTHSUIAPH, Y30EKHCTOH
PecniyOnukacuga  HOOpraHMK — MOJJaap  WIUIA0  YHKApPUII  3aMOHABUU
KOpXOHaJapH, 3aMOHABUM WCTUKOOJUIM MMIOPT YPHUHU OOCYBUM Ba IKCIIOPTTa
WYHAITUPUIITAaH TEXHOJOTHSIIAPH TYFPUCHAA Ha3apui Ba KacOwWil Tal€prapiukHu
TabMUHJIAII Ba SIHTWIAII, KacOWW KOMMETEHTIMKHU PUBOXIAHTHUPHUIN aCOCHUIA



TaBJIUM-TapOus KapaHIapUHU caMapajiy TalIKWI 3TUII Ba OOIIKapuil Oyinda
OuMM, KYHHKMa Ba MajlaKaJapHU TaKOMWIIAILITHPUILTa KapaTUIraH.

“Kumé caHoaTujard MHHOBAIIMOH TEXHOJOTHsUIAp” (DaHUHUHT eazugpacu -
TEXHOJOTMK MIUIA0 YUKAPUIIHM pEeXaJallTUPUIL Ba TaIKWUIAIITUPHUIIHY;
TEXHOJIOTHK JKapa¢Hylap YTKA3WIMIIHAIIM YYyH ONTHMAJI OMWJUIAP TAHJIALIHMY;
HOOPraHUK MOJJIanap UIIad YMKapHIl xKapaéHIapuaaru MaBxy 10J13ap0 amaini
MacaJaJapuHU €YMII Y4YyH SIHTM TEXHOJOTHMSUIApHHM KYJuiaml, Maxcyc ¢aniap
COXacUJaru YKUTHIIHUHI WHHOBALIMOH TEXHOJOTHUJIADM Ba WIFOP XOPHKHIMA
Taxkpubanapuu  y3mamrtupuins;  “KumEBuit  TexHonorus HyHanumuga —Kaita
Tai€pall Ba MaJlaka OLIMPUII >KapaéHJIapUHHUHT (paH Ba MIUIA0 YMKapuIl OWIaH
MHTErPalUsCUHA TAbMHUHJIALIND.

Moaya 6yiin4a THHIJIOBYMJIAPHUHT OMJIMM, KYHMKMA, MAJIAKACH Ba
KOMIIeTEHIUSUIAPUTa Ky HHJIAUTraH TagadJiap
“Kum€ caHoaTHIard WHHOBAIIMOH TexXHoJorwsuiap” danHu  OYyitnua

TUHIJIOBUMJIAp ~ KyWuWjgaru  sSHra  OwiuMM,  KYHHKMa,  Majaka  Xamja

KOMITETeHIIUSIIIapra ra OYIuIuiapy Tanad 3THIIaIu:

Tunriaouu:

- HOOPraHWK MaxCyJoTjiap HIUIa0 YUKApUIl KOpXOHAJIapuJard 3aMOHaBHM
TE€XHOJIOTUSJIAPHUHT TypJapu;

- MHHOBALMOH TEXHOJIOTHSUIAPHUHT TEXHOJIOTHUK JKapaéHaa KYJJIaHUIHILN;

- UWHHOBallMOH TEXHOJOTWsAJapAa KYyJJIaHWIaJWraH Marepuaiap, HIuiao
YUKAPUIIAJUTaH SIHTU MaxcysoT TypJapH;

- HOOPraHWK MaxCyJOTJIap HIIad YMKApHILIa HWCTUKOOUIM UMIOPT YPHHUHH
00CYBYM Ba IKCIOPTra HYHANTHPUITAH TEXHOJIOTHLIAP;

- MaTepUaJUIapHUHT (PU3HK-KUMEBUI XOCCaJapUHM, YJIAPHUHT CHHTE3 KHJIWII
acocliapu;

- KuUME caHoaTH/a aJbTEPHATHB DHEPrus TypiapuaaH doimanaHull ouauuiu
KEpak.

Tunraouu:

- OoFJIaHTaH a30T, KaJblIMHAIMSJIAHTAaH coja Ba cCyiab(aT KuUCIIOTa HIIIao
YUKAPUIITHUHT 3aMOHABUN TEXHOJOTHSUIAPUHM TaHJIAII, UIIa0 YMKAPHILIATH
MOJJIMH OaJTaHCHM TY3HMIII Ba XUCOOJIAIT;

- CWIMKaT MaTepuayiapy, HOOUp Ba KamE€O Mertauiap HIUIad YHKapuInga
KYJUIaHWUJIAUraH XOM ali€llapHd TaHJall, WOUiad YMKapuIigard MOJJIAM
OaJaHCHM XMCOOJIaII,

- MyalsiH TypJlard HOOPTaHMK MaxCyjoT HIUIad YUKAPUII YYYH TEXHOJIOTHK
KapaCHHUHT 3apyp TEXHOJIOTHK NapaMeTpapHH TaHJIalll;

- MHHOBAIIMOH TEXHOJOTUSJAPHUHT ad3aJIMK Ba KaMYWIMK TOMOHJIApUHU
hapxant;

- WHHOBAIIMOH TEXHOJIOTHSUIAPHU TaA0WK KWIWIAA aMajjard YCKyHa Ba
KUXO03JIAPHUHT UMKOHUSATIApUIaH (DO TaTaHHIIL;

- HMHHOBAIlMOH TE€XHOJIOTUSJIAPHUHT TYy3WJIMAcCH, xKapacHaapu Ba
onepanusSIApUHUHT Ma3MyH-MOXUSITHHH TYITYHTUPUO OCpHINl KYHUKManapuza
ara OYIUIIN JO3HUM.



TuHrI0BYM:

Pecniybnukamusna wunoiad 4YMKapuil  KOpXOHAlapu MoAIui  0a3acuHU
MOJICpHU3AIMS  KWiIuIga WiM-GaH, TEXHHKa Ba TEXHOJIOTHSUIAPHUHT
IOTYKJIApU KYJUTAIIL;

HOOpPTraHWK MOJJAJIap, MUHEpal YFUTIap, CUJIMKAT MaTepuauiap, HOAUP Ba
KaMEO MeTaJuIap XoccajJapyuHu Ba CUHTE3 IapOUTIAPUHA TaKOMULIAIITUPHUII;
MyailsiH TypJard HOOPraHMK MaxcyJoTiap unuiad uukapum Oyinya
WHHOBAIIMOH TEXHOJOTHIIAPHU KOPUN KUJIHIIL,

WHHOBAIIMOH TEXHOJOTHsIIAp/Iard HO3UK OYFUHHU aHUKJIAIIL;

WuTepHeT TH3MMHUIAH 3aMOHAaBHM WHHOBAIIMOH TEXHOJIOTHSUTAPDHU H3J1a0
TOTHII Ba YJIAPHU MYyausH TypAard MaxcyJaoTjap HWILIa0 YUKHII YI9yH TaBCHUS
KWJIHIIL,

3aMOHABUM WHHOBAIIMOH TEXHOJIOTHSJIAD JKOPHUM  KWIMHTAaH KOpPXOHa
MyTaxacCuciiapy OW/aH TEXHOJOTHSUIADHUHT Y3UTra XOC >KHXATJIapUHU
MyXOKaMa KUJIUII;

TEXHOJIOTHK >Kapa¢HIAPHUHT MOCIAITYBYAHIUTUHU TAIKWI KAJIUII;

JKOPUI KWJIMHTAaH WHHOBALIMOH TEXHOJIOTHSUIAPDHUHT  KYpCAaTKAYJIapUHU
aHUKJIAIll,

HOOPTraHUK MaxcyjoTiap MIUIA0 YUKAPUIIHA WHHOBAIIMOH TEXHOJOTHSIIAPHU
KYJUIaraH XoJjjia JJoMuxanaml mManakaiapuza 3ra 0yIvim 3apyp.

TuHr/I0BYN:

TEXHOJIOTHK MIIIA0 YHNKAPHIITHN PEKATAMTHPHII Ba TAIIKWLIAIITHPULITHH;
TEXHOJIOTHK JKapaéHyap YTKa3WIHIIUIIN YIyH ONTUMAaJl OMIUITIAP TaHJIAITHHY;
HOOPraHUK MoOJJajap UNuiad YUKapUIl  KOpXOHajdapuaa  KOMIUIEKC
MacajalapHy €YUl

- MyTaxacCUCIUKKa MOC STHTY WJIMUHN HaTHXaJlap, WIMHHN anaOuérinap €K1 UIMHIA-

TAIKUKOT JTOMMXAJTAPUHU TaXJIMJT KUJIHIIL;

HOOPraHUK MoOJjajap HIuiad YuKapuil >kapaCHIapuIard Mapxya A0a3ap0
amaJluii MacajiaJapyuHu €YML YIYH SHI'M TEXHOJOTUSUIApHU KYJLIalll;
HAMyHaBUWA  MeToAMKanmap Ba  Oomkamap  Oyinda  dKCIIEpUMEHTa
TaJAKUKOTJIApPHU YTKA3UII Ba YJIAPHUHT HaTHKaJIapura UIuioB OepHILL;
HOOPraHUK MOJJanap, CUJIMKaT Marepuamiap, kamMé0 Ba HOAUP MeTaijiap
XOCCAJIapUHU ~ aHMKJAll  Ba  HYHAITHUPWITaH  Xojda  OOIIKapwill,
XYCYCHSTIAPHHUHT CH(PATHHA HA30paT KUIUII YCYJUITAPUHH WIUTA0 YUKHII Ba
amaJia KyJam KomMnemeHyuaiapuza 5ra Oy Iuim JT031M.

Moay/HM TAIIKKJI 3THII BA YTKAa3WII 0yiHM4Ya TaBCUSIap

“Kumé caHoatujardi WHHOBAllMOH TEXHOJOTHUsUIap” KypCH Mabpy3a Ba

amMaJIuii MalIFyJoTiap MWAaKIuaa oiud Oopuiaiu.

Kypcan §ykuTummn xapa€Huga TabJIIMMHUHT 3aMOHAaBHM  METOJJIAPH,

MeJaroruk  TEXHOJOTusjaap Ba  axOOpPOT-KOMMYHHUKAITUS — TEXHOJIOTHSIIapy
KYJUTAaHWIMIIY Ha3apAa TyTUJITaH:



- Mabpy3a Japciapuja 3aMOHABUH KOMIIBIOTEP TEXHOJIOTHSUIApU E€plaMujia
MPE3EHTALMOH Ba 3JIEKTPOH-AUAAKTUK TEXHOJOTUsIIapAaH;

- YTKa3uiaJuraH aMajuil MallfyJoTiiapia TEeXHUK BOCUTAlapJaH, dKCIpecc-
CYpoBiap, TECT CYpOBIapH, akiIud XyXyM, Typyxjid (UKpJaIl, KHYHUK
rypyxjap OujiaH WIUIall, KOJUIOKBUYM VYTKa3ulll, Ba OOIIKA HHTEPAKTUB
TaBJIUM YCYJUIAPUHU KYJUTall Ha3apaa TyTHUIa/Iu.

Moy THUHT YKYB pexagaru 001Ka MOAYJLIap OuJIaH OOFJIMKJINIHY Ba
Y3BHIJIUTH

“Kum€ caHoaTH1aru MHHOBALIMOH TEXHOJIOTUsUIAp MOIYJI KaiTa Talépran
Ba Majlaka OUIMpUIN HYHanummHu OVyitmua YKyB pexanarn “Kommosuiumon
MaTepUaJJIApHUHT MHHOBAIIMOH TexHojorusuiapu” Ba “Kumé canoatumaru
HaHOMaTepuayiap” OwiaH y3nykcu3 Oornuk  Oynub, ymly danmapHu
Vy3namrtupuiiga amanuid  €paam  Oepaau. “Kumé caHoatuparu HMHHOBAIMOH
TEXHOJIOTUsIap” (aHUHU TYIUK Y3JalITUPUIN Ba aManuid BasudaiapHu
Oaxapumaa “MyXaHIUCIUK TEXHOJOTUSCHAA THU3UMIIM TaxXJIUJI — acociapu
(kuMEBHI TexHOJOTHUA)”, “DIEKTPOH IMeJaroruka acocjiapy Ba IEJarOTHUHT
maxcui, kacoOui axO0opoT MaWJOHWHU JIoMMXajaml’, xamjaa ‘“‘AManuid XOpHKUN
TUJIHU YPraHUIIHUHT UHTEHCUB ycysutapu” (annapu €pram Oepaau.

Moay/IHMHI 0JIMH TAbJIMMAArd YPHU
MoaynHu  y3MalITUPUII  OPKAJIW THUHIVIOBUMIIAD KHUMEBUM TEXHOJIOTHS
(unuta®d  yukapum  Typiaapu Oyiimya) — HOOpPraHUK MoOJJanap HILIa0
YUKAPUIUIADUHUHT 3aMOHABHM YCYJUIApMHHM YPTraHWIIM, aMala KyJUlaliyd Ba

Oaxosamira 10up KacOuii KOMIETEHTINKKA ra Oymaauiap.

Monaya 0yiin4ya coatjiap TAKCUMOTH

TUHITIOBUMHUHT YKYB
FOKJIAMACH, COaT
Aynutopus YKyB
< FOKJIAMAaCH = .
Q
No Monayn MaB3ynapu 9 KyMIajaH | 2 2
s | = = |5 2
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1. | Hoopranuk momganap unurad YuKapuIiaara 6 | 4 2 2 2
WHHOBAIMOH TexHoJorusuiap. Cynbdar
KHUCJIOTA UIILJIA0 YMKAPUIITHUHT 3aMOHABUM
TEXHOJIOTUSIJIApU
2 Kayctuk Ba kampuMHAIMsJIAHTaH coja UIL1ab 4 4 2 2
YUKAPUIITHUHT 3aMOHABHI TEXHOJOTHSIapH




3. | Munepan yrutiap uiuiad yuKapuiaara 4 | 4 2 2
WHHOBAIIMOH TEXHOJIOTUsIap.A30T Ba
dbochopnu Yrutiaap unuiad yuKapuIaara
3aMOHABHI TEXHOJIOTHUSIIApU

4. | CWIBbBUHUTHU KaWTa UILIAII Ba XJIOPCHU3 4 4 2 2
KJIMIUIK Ty3J1ap UILIa0 YMKApUIIIari
WHHOBAIIMOH TEXHOJIOTHUsIIap

5. | FOKopu TexHonorusra acocaaHrad Kepamuka, 8 8 4 4
UIra Ba OOFJIOBYM OyroMiiap UIiad
YHKAPUIITHUHT WHHOBAIIMOH TEXHOJIOTHSIIAPH

6. | Hoopranuk matepuasuiap UILiad YMKapHUIIIa 4 | 4 2 2
aJIbTEPHATHB DHEPTHUs TYPJIApUHU KYJUIall

7. | Kam&0, TapKOK Ba HOJIUP MeTalljiap KUMEBUIH 6 4 2 2 2
TEXHOJIOTUSICHHUHT ”HHOBAIIMOH
PUBOKJIAHUIIN
Kamnu: 36 | 32 | 16 16 | 4

HA3APUA MALIFYJIOTJAP MASMYHU

1-maB3y: Hoopranmk moamanap uMnuiad 4YMKApPUIIAATH WHHOBAIIMOH
TexHogorusiap. Cyasdar Kucaora uowiad 4YNKAPUIIHUHT 3aMOHABHI
TeXHOJIOTUSJIAPH .

CynbdhaT KHCIOTACMHUHT XYCYCHUSATIAPH, WILIA0 YHUKApUII KOPXOHAJIapH,
TEXHOJOTUK THU3UMJIApU. AMMHUAKHUHT XYCYCHUSTJIapH, aMMHUAK CHUHTE3H
KapaHUHUHT CTaTUKACcH, KWHETUKACH, UIIA0 yuKapuinl Kypuimanapu. Kaycruk
Ba KaJIbLIMHALIMSUIAHTAH CO/Ia UITa0 YUKAPUIITHUHT 3aMOHABUIN TEXHOJIOTUSIIAPH.

2-maB3y: KaycTuk Ba KaJbIMHANMAJIAHTAH COAA HILIA0 YUKAPUIIHUHT
3aMOHABHUI TEXHOJIOTUSIIAPH.

KaycTuk Ba KanpUMHALMSUIAaHTaH COJla XYCyCHSITIapu, MUUIA0 YUKapHUII
KOpXOHaJapH, TEXHOJOTMK THU3MMJIApH HWIUIA0 YWKApUIL KypUiIMalapu,unuiad
YUKAPUITHUHT 3aMOHABUN TEXHOJOTUSIIAPH.

3-maB3y: MuHepaa VruTIap HILIA0 YHKAPUINAATHM WHHOBALMOH
TeXHoJorusjiap. Aszor Ba ¢ochopian yruriaap unuiad YMKAPUIIATH
3aMOHaBHH TEXHOJIOTUSLIIAPH

AzoTin yrutTiap xiaccupuKanusac. AMMHAKIIM CEJUTpa OJIMII 3aMOHABHMA
TexHosorusicu. PecniyOnukana kapoamu o Texnonorusicu. @ocdar xom amenapu
Ba ynapra unuioB Oepuin ycyiuiapu. CynepdocdaT oI Ha3apuscy Ba TEXHOJIOTHK
cxemacu. Mapkazuii Kuzninkym dochoputiaputu TaBCUH .

4-map3y: CWIBBUHUTHH KaiiTa MILIAII Ba XJIOPCU3 KAJMMWIM Ty3j1ap
U120 YMKAPUIIIATH WHHOBALMOH TEXHOJIOTUSJIAP.

TroOdraTtan CUIBLBUHUTIIAPMHU TaBCU(PU Ba yJaapHU Ka3uO OJMI YCYJUIapH.
CunpBuauTHH OoMuTu yeymiapu. AKY3 garu xanuiinu YruTiap viuiad YuKapuiil
TEXHOJIOTHUSICHU. XJIOPCU3 KAIUWIN YFUTIIAPHUHT TYpPJIaApY BA YJIAPHU OJIMII YCYJUIAPH.




S-maB3y: IOKoOpH TeXHOJIOTHSIIa aCOCJAHTaH KepaMHKa, IIMIIA Ba
00F/I0BYHM OYIOMJIAP HILIA0 YMKAPUIIHUHT HHHOBAIMOH TE€XHOJIOTHSJIAPH.

Cunukar matepuaiiap Tabpudu Ba TacHUIaHUIIM. YeT 371 naBnatiapuaa
(AKII, Awnrmus, ID'epmanus, SnoHus) KepamMuk (CHIMKAT) MaTepUalljiapu
KYJUTAaHWIMII coXacu Oyinua tacHudanum Ba Homnanuimu. KOkopu TexHonorus
acocuja TauWépiaHraH CHUJIMKAT MaTepUaUIAPUHUHT acocuil (DU3UK-KUMEBHM Ba
busuk-MexaHuk xoccayapu. KOkopu TexHosorusira acocjiaHraH KepaMuka, IIHIina
Ba OOFJI0BUM Oyromiiap UIIad YUKAPUITHUHT MHHOBALIMOH TEXHOJIOTUSIIAPH.

6-ma3y: Hoopranuk martepuajiiap Minuiad 4YuKapumjaa ajbTePHATUB
IHEPrus TYPJIAPUHM KYJJIall.

Hoopranuk wMarepuamiap unuiad 4YUKapuilaa ajlbTEPHATUB SHEPIHS
Typiapunu Kymtam. HOxopu xycycusitra sra OyiaraH KepamMHK MaTepHuaiap
oJuIIIa Ky€Il SHEPTUACUHU KYJUIalll UIMKOHHUSTIIApU Ba ad3aUTUKIIApH.

7-maB3y: Kamé0d, Tapkok Ba  HOAUP MeTa/LIap  KHMEBHIl
TEXHOJOTHSICHHUHT HHHOBALIMOH PUBOKJIAHUIIIN.

Kaméo, noqup Ba Tapkok MeTauiapHu cuHdinanumui. Ep koOuruga kaméo ep
MeTauiapHu Tapkanuii. Kaméo ep Meraymiapuuu apajammanapiaH TO3aJallHUHT
IPOrPECCUB TEXHOJIOTUSICH.

AMAJIMA MAIIFYJIOT MA3SMYHHU

1-maB3y: TapkuOuga OJTHHIYrypT OYJraH XOMAIIEHH €KWL MOJIMIA
O0aJIaHCHU TYy3MIIL.

Cynbdar kucimoTacu unuiad yukapuiga KyJUIaHWIQJAWUTaH XOoM aménap,
KypuiMajap X1ucoOu Ba UILIA0 YUKAPUIITHUHT MOJIIWN OanmaHcaapu Ty3uIaau.

2-maB3y: UHHOBALIMOH TEXHOJIOTHSJIAP ACOCHIAa HOOPraHUK MOAAAJIApP
HILIA0 YMKAPHUIIAA MOJAUI OaJTAHCHU TY3HIIL.

colla WNUIA0 YMKApWINa KYJUIAaHWJIQJAWTaH XOoM amiénap, Kypuimanap
XHUCOOM Ba MIIA0 YMKAPUIITHUHT MOJIMH OallaHCIIapy Ty3UJIa IH.

3-maB3y: 3aMOHaBMH TexHoJIOrusira acocjaanud d¢ochopau muHepas
VEUTJIAp UILIA0 YUKAPUIIAA MOJANN 0aJIaHC TY3HIIL.

dochopan xoM-améHu CynbpaT KUCIOTAIA SKCTPAKIUS KapaCHUHUHT
Mojaui Oanmancu. DKCTpakuoH ¢Gochop KUCIOTaCH OJIMIIHUHT aCOCUN armapar
XUCoOMU.

4-map3y: Kanuii xj0pua nmiad yuKapui MOIAUI 0ajJaHC Ty3HIIL.

KCl — NaCl- H,O cuctamacu Taxjanuiau.

S5-maB3y: IOKopuM TexXHOJIOTHSITA AaCOCJAHTaH KepaMHKa, IIWIIA Ba
00FJI0BYM OyroMJIap MILIA0 YMKAPUIIIA MOAAMIA 0aTaAHCHU TY3HIIL.

Kepamuka Ba 60fsioBun Oyromiiap UILIad YUKapUIa KYJUTAaHWIAIUTaH XOM
aménap, yiapra uiuioB Oepuill yCyJulapu Ba MILIA0 YMKapUIIAa MOJIUI OallaHCHU
tysunaau. “EXCEL” nmactypu €pnamuiia MatepuaUIapHUHT KUMEBUNA TapKUOWHU
xucobmanagu. Kepamuka Ba os0BOapioml marepuauiap HHpiad yYMKapuiiaa
aNbTePHATHB SHEPTHUS TypIapUHH KYJUIAll UMKOHHUSTIApU YPraHUIaIH.



6-map3y: Maxaauii XxoM améiaap acocuja IIMINA MaTepuUaIap
HILIA0YNKAPUIAA IUXTA TAPKUOMHU XHUCOOJIaIIL.

Maxaumit xom aménap — Maiick, [[xepol KBapl Kymilapu, IO0JOMMUT,
OXaKToll, Jajla MNarTjapyd Ba X. acocuja OepuiiraH KUMEBUM TapkuO acocuia
[IUIIa TapkuOu Ty3WIald Ba YHUHT IIMXTa TapKUOU XUCOOIaHa M.

7-maB3y: 3aMOHaBHI1 COPOLIMOH MAaTePHA/IIAP Ba KAMED MeTALNIADHUHT
COpOUsA KAPAEHUHHU YPraHUIIL.

HNonutnapaa copOuus xapaéHu mapaMeTpiIiapuHy aCOCUM KypCcaTKUYJIapHHH
CTaTHK Ba JUHAMUK yCyJiap €épaaMua ypraHuiaau.

YKUTHII ITAKJIJIAPA
Maskyp Moayn Oyiinya KyHugaru YKUTUIN IaKuiapuaad GoiiaaaHuiaam:
- Mabpy3aiap, aMaJIni MAILFyJI0TJIap (MabirymMoOTIaAp Ba

TEXHOJIOTUSJIAPDHU aHTJIa0 OJMI, aKIUK KU3UKUIIHUA PUBOXIIAHTHPUII, Ha3apui
OWJIMMITapHU MyCTaxKamJiall);

- naBpa cyxOarnapu (kypuiaéTrad joiluxa edumiiapu Oyiinda taxiud
OepuIl KOOWIMATHHU OLIUPHII, SUIUTHII, UAPOK KWIHII Ba MAaHTHKUHN Xylocaiap
YUKApUIN);

- O0axc Ba MyHoO3apanap (Joduxanap euuMmu Oyiinua Janusuiap Ba
acoCyH apryMEHTIapHU TaKJIWM KWJIUII, JIIUTUII BA MyaMMOJap €UUMUHHU TOTTHIII
KOOMJIMSITUHU PUBOXIAHTHPHUIN).

BAXOJIAII ME3OHHA
Ne baxoJsam typaapu Maécac;lraﬂ banaap
1 Keiic ronmmpuknapu 1.5 6ann
2 | Moemanw ]2




II. MOJAYJIHU VKUTHUILJIA ®OUJATAHUIAIUTAH
UHTPE®AOJI TABJIUM METO/JIAPH

“SWOT-Taxyinia’” MeToau.

MeTOAHUHT MAaKcaaM: MapXyJ Hazapud Oujumiap Ba aMajauid
TaXpuOadapHU TaxXJWid KWIUII, TaKKOCHall OpKAIM MyaMMOHHM Xaj JTHII
UyInapHU TONMINTa, OWIMMIIADHM MyCTaxkamJjall, TakpopJjam, OaxoJalira,
MYCTaKWJ, TaHKUJAWA (UKpJIANTHU, HOCTAHAAPT Ta(paKKypHU IIAKJLUIAHTHPHINITA
KapaTWJITaH.

Strength

Opportu
nity

Weakn

Threat ess

Hamyna: Kyiinupunran Ouomacca yuyH SWOT rtaxnunuau amanra
OILIMPUHT.

® SKOJIOTUSIHUHT TypJIH YUKUHAUIAP Ouian
U(IOCTAaHUILIMHUHT OJITU OJIMHAIH;

XQKMUN SHEPTUsl CHFUMU OLIaIN (3UWIMK OPTULIM OUIIaH);
EHUII UCCUKJIUTY OLLIAN;

TapKUOUIAru KUCIOPOl MUKIOPH KaMasiJiu;

KypyK Ba rupodob Oymaau;

TapKuOUIaru OMOJIOTUK MOIanap KaMasiiu;

TapKUOUJIATH XJIOP MUKIOPH KaMasi/iu;

MYPTJIIITH ~ OpTaaM,  Maljajam  xapaxamiapu  Ba
3appadaJlapHUHT yiI4amiIapy Kamasiy, 3appadajapHUHT CUPT
103aCU OpTaiy;

cudaTi Ba TOMOT€HJIUTH AXIIUIaHAIN;

KHCJIOTAa a)KpaTMacaH T03a CHaIU.

Kyunn
TOMOHJIApU

MHBECTHUILIMS YUyH Xapaxatiap Tajgald dTHiIaau;

KOPHH XapaxxaTiap capQiiaHaiu;

MaxCyJoT UILIad YMKapHILIa SHEPTus HYKOTUIAH;
MaxCyJIOTHUHI 3HWIMIMHU Ba CHU(ATHUHM TabMHHJAII Ba
CakJall MyaMMOCH;

® COTHO OJIMII, MUYKO3Ta COTHII MyaMMOJIApH.

Kyucns
TOMOHJIAPU




® 3KOJIOTUSIHUHT OpTUKYa YUKUHUIIap Ouian
U(DIOCIAHUIIMHUHT OJAN OJMHAHN;

NMKoHUSAT- .

Q) napn (iaxn) e Oapua Ouomaccanap/aH OJIMHAJUraH KYylIMM4Ya OKOpU
KAJTOPHSUTA EKWITFU XUCOOIaHA TN,

® MUHUTEXHOJIOTHUSJIAPWHY WIIIA0 YUKHUIIT MyMKHH.

® KUIJIOK XYKaJIUK UYWKUHIWIAPUHUHT (Fy3amosi, COMOH,
Tycuknap I0JIM KOOUFH Ba X.K.) "ara" mapu 6op;

(Tamky)  |e MCTEbMOTYMIAP 0030pH IIAKIIIAHMATaH;
e QOIIKA YYOKJIapra MOCIAIITUPHII 3aPYP.

XyJocanaum (pe3ioMe, Beep) MeTOIH

MetoanuHr Maxkcagu: by Meroa Mypakkad, KYNTapMOKIM, MYMKHUH
KaJap, MyaMMOJHU XapakKTepuJard MaB3yJapHU Ypra"uinra KapaTUiTaH.
MeToAHUHT MOXUSITH IIyHJaH MOOpaTku, OyHJa MaB3yHHUHI TYpJd TapMOKJIapu
Oyiinya 6up xui axOopoT Oepuiaau Ba aifHU NMalTAa, YIApHUHT Xap OUpH aloXuaa
acmeKkTiapaa Myxokama JThiaaad. MacajnaH, MyaMMO MKOOMH Ba camOuit
TOMOHJIapH, ad3ailTuK, (pa3uiaT Ba KaMYIIMKIapH, (oiiaa Ba 3apapiapu Oyinda
Vypranunaau. by wHTepdaonm MeToj TaHKUIAWH, TaXJIWIAKA, aHUK MaHTHKAN
bukpmamHn  MyBadhQaKUATIM  PUBOXKIAHTHUPHINTA XaMAa  YKyBUUJIAPHUHT
MYCTaKWJ Fosiapu, (puKpirapuHy €3Ma Ba OF3aKd IMaKIAa TH3UMIM OaH STHI,
XUMOsI KWIWIITAa HMMKOHHUAT spatamu. ‘“Xynocanamr’”  METOAUAAH Mabpy3a
MalIFyJI0TIapuaa WHAUBUAYaAl Ba Ky(QTIUKIApAard Wil IMIaKiuaa, aMmaldid Ba
CEMHUHAp MaIIFyJIOTIapujia KUYUK TypyXJapaard Uil Makiujga MaB3y o3acujaH
OWIMMIIapHU MyCTaxKamJjall, TaxXJWIM KWIWII Ba TaKKOCIall MaKcaauaa
doiinanaHuIll MyMKHH.

MeTogHU amanra owmnpuLl TapTMbK:

TPEeHep-YKMUTYBYM ULITUPOKYMIAPHM 5-6 KMWNZAH MOoPaAT KMUMK rypyx/1apra axkpaTaau;

-
. & TPEHWHT MaKCcaau, LapTAapu Ba TapTUOM BUNaH NILTUPOKYNNAPHM TaHULLITUPraY, Xap
AN 6up rypyxra ymymmn MyammMoHU TaxJInA KUIUHULIM 3apyp 6YAraH Kncmnapm
” TYLUMPUTAH TapKaTMa MaTepuannapHn TapKaTaau;

xap 6up rypyx ysura 6epuaraH myaMmMmoHu atpodanya Taxann Knnumb, y3
MY/I0Xa3as1apuHU TaBCUA STUNAETIaH cxema byiiMya Tapkatmara éama 6aéH Kunaam;

HaBbaTgarn 6ockmyga 6apya rypyxnap y3 TakaMmoTnapuHu YTKasagmnap. LWyHaaH cyHr,
TPEHepP TOMOHUAAH TaxAnANap YyMyMAaLWTUPUAAAM, 3apypuii axbopoTap 6unaH
TYNAUPUNALAM B MaB3y AKYHNAHAAM.




Hamyna:

AJITepHATHB éKWJIFU TYPJIapHu

Exuniaru Opukeriapu IMeaneraap Kyiiaupwiran érou
KaMYWJIUT
ad3ITUTH | KAMYWIWTH | aQ3aJUITMTd | KaMYWIMTH | ad3aJuTuru "
XyJioca:

“Keiic-cTaan” MeTOIHN

«Keiic-ctagm» - uHIIM34a cy3 OYnuO, («case» — aHHMK Ba3usAT, XOJHCA,
«stadi» — YpranMok, TaxJuid KWIMOK) aHUK Ba3UATIAPHU YpraHull, TaXJIuil
KWIKII acoCHAa YKUTHUIIIHU aMajra OUIMpPHUINTra KapaTUiraH MEeToJl XUCoOJiaHaIu.
Keiicna ouuk axOoporiapaaH €KUM aHMK BOKea-XOJUCaJaH BaszusaT cudaruaa
TaxJ I YUyH Qoiinananuin MyMkuH. Keiic Xapakariapu y3 uuura KyluJ1aruiapHu
kKampab omanu: Kum (Who), Kauon (When), Kaepna (Where), Huma yuyn (Why),
Kannait/ Kanaka (How), Huma-natuxka (What).

“Keiic MeTOAH” HU aMaJira oIMpuIl 00CKUYJIapu

Nm 6ocknuiapu

@®a0/IMAT IIAKJIHN BA Ma3MyYHH

1-60ckuu: Keiic Ba yHUHT
ax00pOT TABMUHOTH OMIIaH
TaHUIITHPHIILI

AN

SKKa TapTUOIaru ayIuo-BU3yall HIIL;

Keiic OwiaH TaHWIMII (MATHIW, ayauo EKd
Meaua IIaKija);

ax00pOTHU YMYMJIAIITUPHILL;

ax00poT TaxJInJIu;

MyaMMOJIApHU aHUKJIAIT

2-0ockuu: Keiicau
AHUKJIAIITUPHUII Ba YKYB
TOMNIIUPUFHU OCITHIaIT

AN NN

MHIMBUyall Ba TypyXJla UILIALLL;
MyaMMOJIApHU  J10/13apOJIMK ~ MEepapXUsiCUHU
aHUKJIAlll;

v’ acocuii MyaMMOJIM Ba3HsATHHU OeJITHIalll
3-00ockuu: Keiicnaru v MHIMBHyaJ Ba TypyX/Ja UILIALL;
acocuit MyaMMOHH TaxXJIuia | v MyKOOHJI €4uM WYJUIapUHA MILIa0 YHKHIIL,
STHII OPKaIK YKyB Tommi- | v' Xap OHp E€YUMHHHT HMMKOHHSTIAPH Ba
PUFMHUHI €YMMHUHU U3JIAlll, TYCHUKJIAPHU TaxXJIWJI KAJIULLL,
XaJl OTULLI WYJIIapUHUA v MyKOOWJI e4rMIIapHH TaHJIaIIl
WILIa0 YUKUII
4-60ockuu: Keiic eunmunan | v sKKa Ba Iypyx/ia HIILIIAII;
CYMMHUHH IMAKIUTAHTHPHIT | v MyKOOWJI BapWaHTIapHH aMmaija KyJolall

Ba acocJianl, TaKaIuMOT.

AN

MMKOHUSTIAPUHU acoCiall;

VKOIMM-JIOMMXA TAKIUMOTHHU TalEpJiali;
AKYHUHN XyJI0Ca Ba Ba3HUAT €UNMUHUHT aMaIui
ACHEKTIAPUHU EPUTHUIL




Keiic. buomaccagan onuHran EKwiru OpuKeTHIa Kyl MHUKIOPU MEbEPAAH
IOKOPY SKAHJIUTH aHUKIaHAu. Kyn MUKIOpUHY KaMalTUPHUII UYIJIapUHU U3JIaHT.

KeiicHu 6a:kapuii 6 ocKuMIapu Ba TONIIUPUKIAP:

* Keficgarn MyaMMOHI KeNTIPHO UNKApraH acociil cadadmapHIl
OenriaHr, 2apyp Ounnmmap pYilxaTHHI TYRHHT (MHAIBIIY Al Ba
KITUIIK TYPYXa).

* Kyn wMuggopnHn kKaMafTHpHIT yuyH OakapIUlaJlraH HIap
KeTMa-KeTIUTITHIT OeNTTINaHT (5K (PTIIIK/1a MIITIATI ).

 Kyiiampunrag OromMaccaaaH KyTHI HYKOTII Ty TITapITHII IRTTAHT

 Baxkapunras nmmapHu TaKIIIMOT KIUTITHT,

«®CMY» meToau

TexHOJMOrHAHUHT Makcaau: MasKyp TEXHOJIOTHS HIUTUPOKYMIIApAaru
yMyMH# GUKpIap/iaH XyCycui XyJocaliap YMKapHIIl, TAKKOCAIll, KUECIall OpKaiu
axOOpOTHHU Y3IIAIITUPHII, XyJIOCANAll, ITyHUHTICK, MyCTaKWI WKOAUHA (UKpIIaI
KYHUKMAJapUHU [IAKJUIAHTHPUINTA XWU3MAT Kujaaad. MasKyp TEXHOJOTHSIaH
Mabpy3a MAIIFyJOTIapUIa, MyCTaxKamialljaa, YTAJIraH MaB3yHH cypalmija xamjia
aMaJIil MaIIFyJIOT HAaTYKAJIAPUHU TaXJIWI dTAIIAA (POMTaTaHUIIT TAaBCUS ATHIIA]IH.

TexHOJIOTHAHN aMaJira OIUPUII TAPTHON:

- KaTHaI4uWjapra MaB3yra oW OYyJIraH SKyHUH XyJjioca €Kd FOs Takin(d
STWIANIN;

- xap oup umrupokunra ®CMY TeXHOJOTHSICUHUHT OOCKUYIapu €3UiIraH
KOFO3JIApHU TapKaTUJIAIN:

- WIITUPOKYMIIAPHUHT MyHOCA0aTIapy UHIUBUIyaNl KU TYPYXUW TapTHO1a
TaKIAAMOT KWJIMHAIU.

OCMY  TaxmwiM KaTHalIduMjaapjaa KacOui-Hazapuil OMiMMIIapHU amannid
MalllKjIap Ba MaBXKyJ TaxpuOaigap acocuaa Te3poK Ba MyBaddakuariv
V3IamTUpUIUIIIra acoc Oyiaau.




Hamyna: Kyitnnaru puxkpan @CMY opkanu TaxJIui KAJIUHT.

®OUKP: “Illoaun KOOMFH acoCHIA KKOPH KAJIOPUSJINA OpUKeT OJIMII
MYMKHH”.

CABAB: “[luponu3 HaTwKaculla XOCHJI OYJIaguraH KyJIHH KaMaWTUPHUII
YUYH TYPJIMI UMKOHHSTIIAP MABXKYT .

MUCOJI: “Kyiiaupunarad oA KOOWFUHU IOBUII Ba  KYpPUTHII
ycyimapuaan poianaHuin MyMKAH.

YMYMJIAIOTUPHUIL: "lomn KoOuFM acocuaa IOKOPH KaJIOPHSUIH
OpUKET OJMII Y4yH MUPOJU3 HATHMXKAcHa XOCHJ OYJIraH KyJHU IOBHUII Ba KailTa
KYPUTHIL OPKaJIU MYKOTHUII MyMKHH".

“AccecMeHT” MeTOoaH

MeTOAHMHI MAaKCQAU: Ma3Kyp METOJ TabJUM OJYBUYWJIAPHUHT OWINM
JapakacMHM — 0axoJjiall, Ha3opaT KWIHWII, Y3JTalITUPUIl KYpCaTKUYMd Ba aMalluid
KYHUKMAJIAPUHU TEKIIMPHUILITa HyHANTUpWIraH. Ma3Kyp TEXHHKA OPKaJIH TabIuM
ONyBUWJIADHUHT  Owiuil  QaoiusTd Typau  HyHanmunuiap (TecT, amaiuid
KYHHUKMaJIap, MyaMMOJM Ba3uATIAp MallKWA, KHECUU TaxXJIWJI, CUMIITOMIIAPHU
aHUKJIaI) Oyiinya Talurxuc KuinHaau Ba 0axoiaHaju.

MeToaHu amMaJIra OIIMPUIN TAPTHOM:

“AccecMeHT” JapllaH  Mabpy3a MAalFyJIoTiapuaa TajabdallapHUHT EKU
KaTHAIMYWJIADHUHT ~ MaBXyJ ~ OWiIMM  JapakacMHM  YpraHullja,  sHCU
MabIyMOTJIapHA OaéH KWIMILAA, CEMUHAp, aMaluid MalIFyJoTiapaa 3ca MaB3y
€KM MabJIyMOTJIAPHU Y3JIAMITUPHUIL Japa’kaCUHU OaxoJiall, IyHUHTACK, V3-Y3UHU
Oaxonaml Makcaauja WHIUMBHIyal IHakiaaa  (oljganaHuIl TaBCUS ITHIIAIN.
[IlyHuHTIEK, YKUTYBUMHUHI WXXKOAWM EHIAINYBH XaMmJa YKyB MakcaJlapyuJaH
KeJn0 YMKUO, acCeCMEHTra KyllMMua TOMIIUPUKIAPHA KUPUTHUII MyMKHH.

Hamyna. Xap Oup karakmaru Tyrpu kaBoO 10 Oamiraya OaxojaHUIIH
MYMKUH.

S

\”

Tecr Kuécuit Taxamn
“o%E ' 1. Kynampunrad buomacca
/‘\/\;’d TapKNbMAOarM KynHU MyKOTULL PinKay Ba
MYMKUHMW? NestrobpukeTnapmHm y3apo
* A.Xxa TaKKOC/IaHTr.
* B.nyK

| 2. TywyH4a Taxamnm Amanum KYHUKMma

) Torrefactionby — ... BaH KpeBeneH gnarpamma-
cuaaH donganaHmb Typam
bruomaccanap Tapkubuaaru
H:C, O:CHucbatnapHu

aHUKNAHT.




“HucepT” MeTOAH

MeToaHUHT MakKcaam: Ma3kyp MeToJ VKyBUMJIapJa SIHTH axOopoTiap
TU3UMUHHM KaOyJl KWIWII Ba OWJIMMIIAPHHU V3JIAIITUPUIUIIAHA CHTUJLIAIITHPHII
Makcaauaa KyJUITaHWIaId, ITYHUHTICK, Oy METOJI YKyBUMJIap YUYH XOTHpPa MAIKU
BasudacuHu XaM yTaiau.

MeTtoanun amMaJira olIMpHII TAPTHOM:

» YKUTYBUM MAILIFYJI0Tra KaJiap MaB3yHUHT aCOCHN TyIIyHYallapyd Ma3MyHHU
EpUTWITaH UHIIYT-MaTHHU TapKaTMa €KW TAKAUMOT KYypUHHUIIUAA Tal€praanamy;

> SHTH MaB3y MOXHUATUHU EpPUTYBYM MaTH TabJIUM OJIyBUMJIApra
TapKaTUIAAN KU TAaKIUMOT KYPUHHIINAIA HAMOMMII STUIIA]IN;

» TabJIUM OJTyBUWJIAp WHIAUBUAYaT Tap3/la MAaTH OWJIaH TaHUIIUO YUKHO, ¥3
IIAXCUN KapalUlapuHU TETUIUIM CY3JMapHUHT OCTUra 4u3uO EKM 4YM3MaclaH,
Maxcyc  OenrmmapHu (V- TaHHII MabIyMOT, ? - Ma3Kyp MabJIyMOTHHU
TYIIYHMAJUM, U30X Kepak, + - 0y MabIyMOT MEH yUyH SHTWIUK, "-" - Oy pukp €xu
Ma3Kyp MabJIyMOTIa KapUIMMaH Ba X.K.) Bapak XOUIMsCHra KyHHII OpKajiu
ndogananuap.

benrunanran BakT SIKyHJIaHrad, TabJIMM OJYBUWJIAp Y4yH HOTAHUII Ba
TyIIyHapcu3 OVyiraH MablIymMOTIap YKUTYBUM TOMOHMJAH TaxJIUuid KWIMHHO,
U30XJaHaJW,  yJApHUHT MOXMATH TYnIMK Eputmwiaau.  CaBosuiapra >xaBo0
Oepunaay Ba MAIIFYJIOT SKYHJAHagud. TEeXHUK MaTHHA MHCEPT ycyauaa
OeNTWIalllHA aMalduil MalUFyJOTHUHI YW Basudacu (MycTakwi uml) cudaruia
OepuIl XaM MyMKHH.

“TymyH4yajap TaxXJIMaIu” MeTOaU

MeTOoAHUHT MAaKcaaM: Ma3Kyp MeToja Tanabamap E€kM KaTHAIIYWJIapHU
Map3y Oyiinua TasHY TYIIyHYAJIAPHU Y3IAINTUPHUI JapaKaCUHU aHUKJAMI, Y3
OMJIMMITAPUHU MYCTAKWJI PaBUIIIA TEKITUPHUII, OaX0Jalll, IIyHUHT/ICK, SHTH MaB3y
Oyiinya pgacTinabkd OwiMMIIap JapakacMHM —TalllXUC KWW — Makcaauia
KYJUTAaHWIQIH.

MeToaHu amalra OMIUPUII TapTUOU:

® UIITUPOKYMIIAP MAILFYJIOT KOUJanapu OujlaH TaHUIUTUPUIIAIN;

e VKyBUMJIapra MaB3yra €ku 0oOra Teruuuid OyiaraH cysmnap, TyllyH4ajap
HOMH TYUIMPUJITAH TapKaTMmanap Oepuinanu ( ”HOIUBUYyal €KU TypyXJiu TapTHOaa);

e YKyBUWJIAp Ma3Kyp TyLIyHYaJap KaHAail MabHO aHIVIATHILNW, KadoH,
KaHJal xonatinapaa KYJUTaHWIUIIN XaKuaa €3Ma MabIyMoOT Oepaauiiap;

e OeNrujiaHTaH BakT SKyHUTa eTrad YKUTYBYM OepuiiraH TyLIyHYaJapHUHT
TYFPH Ba TYJIWK U30XUHU YKUO SUTTUPAIN EKU CAi OpKaIl HAMOWHUII AT/,

e xap Oup MIUITUPOKYM OEpUITaH TYFpH kaBoOiap OWIAH Y3UMHUHT HIaXCUU
MyHOCA0aTUHU TaKKOCTIahu, dhapKIapyuHu aHUKJIAWIu Ba ¥3 OUINMM Japa’kacuHU
TEKIUpUO, Oaxomanau.



Hamymna: “Moayngaru TassHu TyllyHYajIap TaxJmian™~

Tymynuanap

CusHuHrya 0y TynmryH4a KaHgau
MAabHOHH aHrJaTaau?

Kymmmua
MabJyMOT

Pin-Kay -6pukernapu

Bbpukernapuunr 4 €ku 6 Kuppamu TypH.
VYnapHuHr  ypTacupa  paaman  TEIIUK
Oynmanu. bpukeT MeXaHUK  IIHEKIH
npecciapaa oxkopu 6ocumaa (1000-1100
0ap) mpeccnanaau. Ilpeccnanaérranna
OpUKETJIApHU CUPTU UCCUKIUK TabCUPHJIA

KysJI1 Ba KOpaiub Kojaaau.

Torrefaction

"Torrefaction" (ppaniry3ua "kyiaupum") -
Onomaccara HMCCHUKJIMK OWJIaH acTa-CeKUH
nacTiabKu  MILIOB Oepuil Ba To3ajall
wapaéuuaup. HumoB Oepuill  XapopaTu
200-350°C opanuruga 0ynubd, Oy xapacH
Xyaau Kode MOHATApUHUA KOBYPHIIIArUTa
yxmab kertamau. Kyiiaupunran Ouomacca
KaTTUK  DHEprus  TamryB4d  OYnuo,
Ouomacca Ba €Fou KYMUPH YpTacujaru
TaOuuil Xoccajgapu SXUIWIAHTaH MaxCyJoT
XucoOJaHaIu.

Ilemner

Exumrn cudaruga voUIaTUIAgUTaH Maiiaa
Opuker. Y Maiina TpaHyja MIAKIUAa
unuiad YuKapuiIaam.

RUF-6pukeTtnap

Tyrpu TYpTOYpUaKIM TpU3Ma MIAKIUAArA
Opuketnmap. by Hom Opuker wumiabd
YUKApPYBUM JKMX03 HOMHUJAH OJIMHTaH.
RUF-OpukeTnapHuHr  MIakiu 471910
FumTra  yxmadmu. by  Opukertiap
TUAPABIMK TpecciiapAa OKopu Oocumiaa
(300-400 6ap) mpeccnab ynKapuiIagm.

N3ox: MkkuHUM ycTyHYara KaTHaII4ujiap TOMOHUAAH GUKP OWIIUpUIIAIN.
Maskyp TylmyHyYajmap XakuJa KylIMM4ya MabJIyMOT TIJIOCCApUiIa KEJITUPUIITaH

Oy MYMKHH.

"BeHH quarpamMMacu'’ MeToau

MeTOAHMHTI MAaKCaIMu:

by meron rpaduk TacBUp OpKalu YKUTUIITHU

TAIIKWJI 3TUII WaKiau 0Yynuo, y MKKuTa (ydTa, TYpTTa Ba X.K.) ¥3ap0o KeCHIITaH
alimaHa TacBuUpu OpKanu udomamaHagu. Maskyp MeToa TypJiM TYyIIyHUasap,
acocyiap, TacaBypJIADHUHI aHAJIU3 Ba CHUHTE3MHU MKKHM aCMEKT OpKaIu KYpuo
YUKHUIL, YJIAPHUHT YMyMHUH Ba (DapKJIOBYM >KUXATIAPUHU aHUKJAII, TAaKKOCIAII

WMKOHUHU Oepaiu.




MeTtoanu amMaJira olIMpuIl TAPTHOM:

® HIITUPOKYMIIAP UKKH KULIW/IaH uobopar Ky(Tiauknapra
OupnamTHpuUiIaAuiIap Ba yjapra KypuO 4UKWIa€TraH TylIyH4Ya €KUM aCOCHHMHT
¥3ura xoc, ¢hapkiu KuxaTaapuHu (€K1 aKcH) Joupasiap nuura €310 YUKUII TaKkIud
TUIIAM;

eHaBOaTAarn O0CKWYAA UIITUPOKUUIap TYPT (3-5) kumugaH noopaT KUIUK
rypyxJjapra OupJaliTUpUiIagu Ba Xap Oup Ky(QTiauK ¥3 TaxJIwid OWiaH Typyx
ab30JIAPUHU TAaHUIITHPAAUIIAp;

® Ky(DTIUKIAPHUHT TaxXJWIM OSIIUTWIra4y, ynap Owupramamub, Kypud
YUKWIAETraH MyaMMO €XyJA TYIIyHYaJapHUHT YMYyMHUH JKMXaTJIapuHU (EKH
¢dapxnu) uznad tomaauiap, yMyMIAIITUPaaWiIap Ba JOWpaydajJapHUHI KECHUIITaH
KHcMHUra €3aaumap.

HamyHna: AHMManusuiap sipaTuill MMKOHUSATIapu Oyiu4a

Ekunemn NMennet

6puketun

“bauu-yuuH” MeTOau

MeTOAHUHT MaKCcaau: YKyBUWJapAa TE3JUK, axOOpOoTIapHH TaxXJIW
KWIKII, peXaJallTHpUIL, Oamiopariaml KYHUKMalapyuHU IHAKJJIAaHTUPUILIAH
ubopar. Maskyp MerogHu Oaxojaml Ba MyCTaxkKamJjall Makcaauia KyJulail
MYMKHH.

MeToaHu amMaJira oIMpuIn 0OCKUYJIApH:

1. Hactna® umTupokduiiapra OeNrujiaHraH Map3y l03acHliaH TallépiaHraH
TOMILIUPHUK, IbHU TapKaTMa MaTepualljap aloxuaa-ajaoxuaa oOepusaay Ba yiapaaH
MaTepuagHu  cuH4YMKiIa®  ypranum — Tama® atunaau. Llynman  cyHr,
UIITUPOKYMIIApra TYFPHU *KABOOJIApHU TapKaTMaJaru <«sikka 0axo» KOJIOHKAacHura
Oenrmiaml Kepakiurd TylyHTupwiaad. by Oockuuna Basuda sikka TapTtubaa
OakapuIiaiy.

2. HapOarnarum Oockuyia TpeHEp-YKUTYBUM MINTHpOKuYMiapra yu (3-5)
KHUIIWJAH MOOpaT KUYMK TypyxJjapra OWpiamiTUpaad Ba TypyX ab30JapuHU Y3
bukpnapu OuiaH TypyXJOUUIApUHU TaHUITHPUO, Oaxcnamub, Oup-Ompura
Tabcup YTKa3uO, ¥3 (UKpiIapura HIIOHTUPHIL, KEIUINTaH XoJiga Oup TyXxTamra



Kenub, KaBoOJapuMHU «Typyx Oaxocu» Oynmumura pakamiap OwinaH Oenruiad
YUKULIHU TOMILIHAPAIHN.

3. bapua kuuuK rypyxJjap y3 UIUIapuHU TyraTrad, TYFpu XapakaTiap KeTMma-
KETJIUTH TPEHEP-YKUTYBUYM TOMOHHUJAH YKUO SIIUTTUPUIAAN Ba YKyBUMIapJaH Oy
KaBOOJIApPHU «TYFPH jkaB0O» Oyimumura €3uiil cypanaim.

4. «Tyrpu kaBoO» OYynmumuma OepwiIraH pakamiIapJiaH «siKKa 0axo»
OynmuMuIa OepuiiraH pakamiiap TakkKociaHuO, dapk Oyica «0», moc kenaca «I»
Oamn kyhum cypanagu. lllyngan cyHr «sgkka xato» Oyaumumara Qapkiap
IOKOpHUJIAaH TIacTra Kapad Kymmo YuKmmo, yMyMUAd WAFUHIN XUCOOIaHA TN,

5. Xynau ury tapTubOna «TYFpU KaBoO» Ba «Typyx 0axocw» ypracuaaru
dapk ynkapuiaaam Ba Oamiap «Typyx Xarocw» Oynmummura €3u0, I0KOpUAaH macTra
Kapab KyImmiaayu Ba yMyMAW WAFUHIU KeATHPUO YMKAPUITAIH.

6. TpeHep-YKUTyBUM $IKKa Ba TIypyX XaTOJapUHHU TYIUIAaHTaH YMYyMHUUI
HuFUHIW OYiinda anoxuaa-aaoxu/ia mapx,ad oepaau.

7. Wmrtupokumnapra skka Ttaptuodna (50%) Ba rypyxuma (50%) osran
Oaxomapura kapal®, yJapHUHT MaB3y Oyinua Y3dallITUPUII Japakalapu
aHUKJIAHATH.

«Typan Ouomaccanapum Toppedurkanmus KHIHID) KeTMA-KeTJIUTHHH
KOMJAIITHPUHT. Y 3WHIM3HA TEKITNPUO KYpHHT!

XapakarJjiap Ma3MyHH

Skka | SAxka | Tyrpu

0axo

XaTo

KaABOO

L'ypyx
0axocu

I'ypyx
XaTocu

Jlaran Kyputuin

AHUK KypUTHIII

Toppeduxarys

CoByTHuil

Maiigamam

IIpeccnam

CoByTuin

“bpuduHr’ meroaun

“bpucunr’- (uHr. briefing-kucka) Oupop-Oup Macana €KU CABOJIHUHT

MyXOKamacura OarMiljiaHTaH KUCKA Mpecc-KOH(epeHIus.

YTka3zum GocKkuuaapu:

1. TakmuMOT KHCMH.

2. MyxokaMma kapaéHu (caBoJi-KaBoOJjap acocuaa).

bpudunrnapnan TpeHHHT SKYHJIApUHU TaxXJIWiI KWiHIiga ¢GogamaHnIIn
mymkuH. [lyHUHTIEK, amManuil YUUHIApHUHT Oup makiau cudaruia KaTHAITIUIap
Ounan Oupra pgom3ap0d  MaB3y €EKM MyaMMO MyXoKamMacura OaFvIUIaHTaH
OpuduHrIap TamKWI STUI MYMKUH Oymamu. Tamabamap €Ky THHTIOBUMIIAD
TOMOHHJIAaH SIPATUJTaH MOOWJ WIOBAJAPHUHT TAKANMOTHHM VTKA3UIIIa XaMm
doitanaHuI MyMKHH.



“ITopT¢oamno”’meroau

“IToptdonmno” — ( utain. portfolio-nmopTdens, HHIILXYXOKATIAp YUIYH TaIKa)
TaBJIMMUNA Ba KacOWl (paonusT HATWIKANApUHU AyTEHTUK Oaxonamra Xu3mar
KWJIYyBUM 3aMOHAaBUM TablIMM TEXHOJOTHsUIapuaaH xucobsmanaau. Iloprdonno
MYTaxaCCUCHMHI capajlaHraH YKyB-METOAMK MIUIapH, KacOui IOTyKIapu
nurnHaucu cudaruaa akc 3tagu. JKymnanaH, tanaba €KMW TUHIVIOBYWJIAPHUHT
MOJYJI F03aCUAAaH Y3JAIITUPUII HATHXACUHHU DJIEKTPOH MOpTdOonHoiap OpKajlu
TEKIIUPUII MYMKHH Oynmaau. Onuii TabiuM Myaccacaiapyaa MOpTHOIHOHUHT
KyWHJIard TypJlapy MaBxKy/.I:

DaousAT N makiau
TypH HNuauBuayan I'ypyxuu
Tabnumuii | Tanabanap noprdoauocu, ou- | Tamabanap rypyxu,
dbaonusaT | TUPYBYH, JOKTOPAHT, TUHHIJIOB- | THHTJIOBYHIIAP TYPYXHU
Yy MOPTQOIUOCH Ba OOIIIK. noptdoauocu Ba OOIIK.
Ienaroruk | YKUTYBUH noprdonuocu, | Kadenapa, dakynpTeT, Mapkas,
daomusaT | pax0ap xoauM nopThoInocu OTM mnoptdonrocu Ba OOIIIK.




II1. HABAPUMIMATEPUAJLIIAP

1- maB3y: Hoopranuk moaaaJjiap nuniad YMKapuIAara UHHOBAMOH
TexHosorusiiap. Cyabdar Kuejaora uijiad YUKApUIIHUHT 3aMOHABHUIA
TeXHOJIOTHSIJIAPH

Pexa:
1.1. CynbpdaT KUCIOTACHHMHI XYCYCHUATIApW, HILIa0 YHKApUII KOpPXOHAaJIapH,
TE€XHOJIOTUK TU3UMJIAPH.
1.2. AMMHMAaKHUHT XYCyCHSTJIapW, aMMHaK CHHTE3U >XapaCHUHUHI CTaTUKACH,
KHMHETHKACH, UIIA0 YUKAPHIL KypUIMaJIapH.
1.3. KaycTuk Ba KaJbLHMHALMSUIAHTAH COJA WIUIA0 YUKAPUIIHUHT 3aMOHAaBUUI
TEXHOJIOTHUSIIapH.

Tasnu wuodopanap: Krnaccuk tuszum OYnaumiiapu, Y4oK OYJIMMHUHHMHT aCOCHM
Basudacy, IOBUII OYITUMUHUHI acOCHH amnmapariiapd, YYOK Ta3uHH KypyTHII
apa€H, KOHTAKT OYIMMHUHHUHT acocuid Bazudacu, SO3 HU cyB ypHUTA CyTbdar
KHUCIIOTa dpuTMacu Ounan abcopoOuusicu, SO3 abcopOrusicura TabCUpP €TYBUYU
OMUJIJIAP, OATUHTYTYPT y4 oKcuau abcopOuumsicu Typiapu, ammuak, Jle-Illarense
OPUHIIMIHN, UUKIMK  KypuiMma, aMMHAaKHU  KOHJCHCATJIAIl, [HUPKYJISIU
KOMIIPECCOPH, aMMMAK CHHTE3M KaTalu3aTopjiapH, aMMHAKHA XOCHJI OYiInIl
MEXaHU3MH, KaTalu3aTop YHYMAOPJIHId, 3(¢ekTuB O0CUM, HHEpPT Trasiap,
nyQuaHyBUMd rasjap, JacTiaOKu KaTalu3, KayCTUK COJla, KaJlbLUMHALMSIaHTaH
coja.

1.1.Cyabdar KUCTOTACMHUHT XYCYCHUATIAPH, HILJIA0 YMKAPH LI
KOPXOHAJIAPH, TEXHOJIOTHK TU3HUMJIAPH

Mycrakun V36exucTon PecniybnukamMu3 xank Xy>KaJTuTMHA aHUKCA YHUHT
KUIIJIOK XYKAIUTUHUA PUBOKIIAHUIINAA KUME CAHOATHU NIy BaKTra Kajap €Takyu
YpuHIapaad OMpUHU drauiad KeIMOK/Ia.

PecnyOnukamu3 kuM€ caHoaTH1a HOOPTaHWK MOJJIaap - MUHEpall YFUTIap,
Ty3Jap, KucjaoTaiap, cyiabhar Kuciaotacu, OOFJIaHTaH a30T OMpUKMaIapu, aMMHaK,
KAyCTHMK Ba KaJbl[MHAIMSJIAHTAH COJAA MILIA0 YMKAPUII LIy JaBpraya CalIMOKJIU
VpuHiaapHu srajuiad Kejaau Ba Kellakakaa XaMm InyHAad OYiauod KoJauiura Iiak-
nryoxa WYKIUp, YyHKA KHUIJIOK XVKAJIWTMHUA YHHHI aCOCHM 03yKacHu MHHepal
VFUTIapcu3, KUME CAaHOATMHUHT PUBOXUHU 3ca OyTyH ayHENa OynraHu kalwu,
Cynb(dar KucioTa pUBOXKKCHU3 Ba OOFJIaHTaH a30T OMPUKMAaJIapUCU3 TaCaBBYp 3THO
oymMaiiau.

[Ilyan MamMHYHUST OWJIaH TabKUIJIAlll MYMKHHKH, XO3UPTH BaKTIa KHUIIH
Oommra TYFpW KeJaJWraH WIUiad uyukapuiaétrad cyib(paT KUCIOTa MUKIOPH
oyiinua OmsnunHr PecmyOmukamus Hadakar MJIX naBmatnmapu opacuga, Oanmku
nyH€ Oyiinua Oup Heda WWiutapAaH Oepu eTak4yu YpUHIApAaH OWPUHU 3rajuiad
Typubau. Kum€ caHoaTuHuHT OyHIIaH XaM KaJaJl pPUBOKJIAHUIINIAa THHOBAIIMOH
TEXHOJIOTUSIIADHUHT aXaMUATU KaTTaJIup.
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Figure 11 Spot price for sulfuric acid at U.S. Gulf of Mexico ports (Boyd, 2011). Shipping 10
other ports is paid for by the buyer. The peak price during 2008 is notable. It was caused mainly

by increased Chinese demand (tonnes per year) and an inflexible supply (tonnes per year).

Cyavham  kucaomacunune  usuk-kuméeuil  xycycuamaapu  6a
axamuamu. Cynb(dar KUCI0TaCu TAaHHApXU OVHKYa ap30H, KyWIWJIUTH KUXATUIaH
SHT Ky4JIM KHUCJIOTajdapaaH OUpUIUp; IMIYHUHT YUYYH XaM Cylb(aTr KUCIOTaCH XajK
XYKaJIMTUJIa SHT KYT KYJUIaHUJIaAUraH MaxcyJloTiaapaaH Oupuanp; y MeIuiuHaaa,
TEKCTUJI CaHOATUJa, KUME CaHOATWJArd HaM rasJlapHU KypuTHlaa, myaodaana,
HeTHU KaliTa WILJIAIl CaHOATHJIa, AMMUAKJIM YUKUHAW Ta3jap apajaniMacujaH
aMMUaKHH yIUIa0, KyWuJaru peakius 0yiinya aMMoHul cyinbhaTtu Kabu MUHEpas
VFUT Uiu1ad YuKapuIaa xaM Ky UIuiaTuIaam:

2NH3 + H2$O4 = (NH4)QSO4 +Q

Cyndar kucmoTa HOOPraHMK KUME CaHOATHZIA SHT KV KYJUIaHWJIQTuTaH
Moananup. Macanan: skcTpakuuoH (ochop KHCIOTACMHU WIUIA0 YHKApHIIIA
Kopator éxu Kusunkym dochoputinapura ya monekyna cyidar KUCIOTa TabCUP
eTTUPUIIAIN:

Ca3 (PO4)2 +3H2$O4 = 2H3PO4 + 3C&SO4 + Q2

CyndarkucnoracuogauiicynepdocharuiiaduuKapuiiia:

Ca3 (PO4)2 + 2H2804 + 2H20 =Ca (H2P04)2 + 2C&SO4 * 2H20+ Q

XaMJIaMnpenunuTaTUI a0 unKap I IaKy TUTaHA TN ;

CaCO3 + H3PO4 =Ca HPO4 + C02 + HQO + Q4

V3naB6aTuaaekcTpakmoHGoCchOPKUCIOTACH (edx)
raaMMUaKHUTabCUPETTUPHUO, MOHOBaAMaMMOHUIOChaTIapOTHHAIN

NH3 + H3PO4 = NH,4 H2P04 + Q5
2NH3 + H3PO4 = (NH4)2 HPO4 + QG

Cyavham Kucnoma wwinad uukapuwi Kyaamu, KOPXOHAAAPUXOM
awénapu. Ilyan tabkuanam MyMKUHKY, OyHaan 10-15 dunnap mykagnam OyTyH
nyaéna 1400 man opTuk cyndar KuciaoTa KypwiMaiapu unuiad Typrad Oynuo,
ynap Hunura 150 MUJUTMOH TOHHAJAH KYIpoK cyidar KUCIOoTa MIuIad YMKapra.
Hynéna cyndar kucinoracu unuiad yukapui 0yitmua AKCX 1-ypunpa 6ynuo, y
epaa hunura 37-39 MIWIIMOH TOHHA cyiadar KuciaoTa unuiad yukapuiaaad. 1990-
1991 #wmmnapaa 29.6 MuIMoH TOHHA cyidar KuciaoTa uUnuiad YMKapwiral €JIu.



Xo3upru BakTtaa Mycrakun VY30ekucton Pecnybnukacuma Mapkaszuih Ocué

JaBiaTiapy MYMIa OJHT Kyn cyiadar kuciota wumnuad yukapuiaav. Arap

PecniyOnukamMu3 Kypuiamanapu TYJIUK HIUIaca OMIIH. TOHHAJaH KYNpok cyidar

KuclioTa unuad uyumkapumu  MyMkuH.  Cyndar  kucinora  Y30€KHCTOH

PecnyOnukacuHUHT acocaH KyilHiaru KOpXoHaiapu/a uiuiad YuKapaim:
1.0OnManuk TOF - KOH METaJUTyprusi KOMOMHATHAA;

2. “Ammocdoc-Makcam” AXKna;

3.Camapkanj KUME 3aBO/IN]IA;

4. “Maxkcam-Yupuuk” AXna ;

5. HaBowii TOF - KOH METaJLTyprusi KOMOMHATH/IA Ba X.K.

MasbiayMku, xap OUp TaBIaTHHHT KUME CAHOATHHU PUBOKIIAHUII JTapa)kach
KUIIY OOIIMra TYFpU KelaJaurad cyiadaTt KUCI0TacCu MUKIOPU OUlaH OeNruiaHaIu.
V36ekucron Pecnybnukacuma kumm Oommra 240 kr gaH KYnpok cyndar
KHCIIOTaCH TYFpU KenasanTtu. byHman KYpuHUO Typubauku - Oy IOKOpHU
KypcaTkuuwiapjgan Oupu Oynu6, VY30ekuctoH PecnyOnumkacu kum€ caHoatu
PUBOXHU OYyiiMua 3HT IOKOPU IOFOHANap/iaH OWpPWUHU H3rajuiad TypraHJurHHUHT
ucoorunup. Pecriybnukamusna uniad yukapuiagurad cyiadar KUCJIOTaHUHT KYTI
kucMuHM HadakaT Mapkasuit Ocué€ nasnarnapura, Oanku Poccust naBiaaTUHUHT
Kanyowuit ynkanapuaaru 6apua paitonnap, Cubup paitoniapu Ba 6011kKa Oup Katop
JaBIATIAP XaM Y30eKHCTOH/aH OJIH0 KeTajuiap.

Absorption

Converter

Figure 12 Modem 4100 tonnes/day sulfur buming sulfuric acid plant, courtesy PCS
Phosphate Company, Inc. (2012). The main components are the catalytic SO, oxidation
“converter™ (tall, right), twin H,SO.(6) making (“absorption™) towers (middle, right of stack)
and a sulfur burning furnace (middle, bottom). The air dehydration (“drying™) tower is left
of the stack. The catalytic converter i1s 16.5 m diameter.

1.2-pacm. 4100
MOHHA/KYHULACYTbPAMKUCTOMAUMNAGUUKADAOUSAHMOOEPHUZAYUANAHLAH3AE00"

Cyndar xucioTaHu Xap KaHAall ycyn OwiaH HIIad YUKApUIl y4yH
OJITUHTYTYPTIIU Ta3 €KU YUOK ra3u Kepakaup. OJTUHTYTYPTIN €KU YUOK ra3u jeo,

"Matt King, Michael Moats, William G. Davenport Sulfuric Acid Manufacture: analysis, control
and optimization Elsevier, CIIIA, 2013. pp. 3-7



OJTUHTYTYPTIAM XOM amEIapHUHT YUOKJIapaa KyWaupuO, OJNIMHTAaH Tasjiap
apanammacura autuinand. TexHukana V4oK rasu neb, Tapkubuma 7 Ba yHIaH
OpTUK (HhOU3 OJTUHTYTYPT OKCHUIU OVYIraH, s’bHU OJTHUHTYTYPT JUOKCUIU OYiIraH
rasap apajaliMachra aiTHIagd. YUYOK Ta3d TapKuOura ONTHHTYTYpPT
nuokcuauaad tamkapu 0.2 -0.3% OATHUHTYTYPT y4 OKCHAM, ACSAPIM IIyHYa
MUKJIOp/AAa a30T OKCHUIapu, Temup cyidar Ty3napu €xku Oolka MeTal
cyndarnapu, OKCUUIApU, KyM, YaHT, CyB OyFfHu, yriiepoJ MOHOOKCHUIIU, YTIEPO]
JTUOKCUIU Ta3Iapu, KUCIOPOJ, a30T, BOJOPO A PTOPUIN, BOJAOPO XJIOPHUIN, MHUTIISK
Oupukmanapu Ba xokazojap kupamau. lllynnait kuiamb, Y90k ra3u unuiad dYuKapwuii
YU4yH KyHUJard XoM aménap HiuaTiiaad. XoM ameé 0ynmd, yMymaH, TapKuOuaa
OJITUHTYTYPT OYyaraH 6ap4ya Mo ganap UIUTATUITAIITN MyMKHH:

a) KoJTYeaHIap - KYMUPIIW, MarHUTIIA, OAIUN Ba (prroTarusiianran 0ynaay.

0) ONTHHTYTYPTIIN XOM aménap - Tabuuii Ba ra3im Oynau.

Tabuwuiira cod) ONITUHTYTYPT KOHJIAPH KUPAJIH:

B) cyndatiap - KU, HaTPUIIIH, KaJTUuiIi, aIIOMUHUNAIN Ba X0Ka30J1ap
oynagn. Kammuitnu cyndarnapra: 1. awrugpun; 2. [unc; 3. Anebactp;
4.docdorwurc.

Slna OynapjaH TamKapu NUIAKJIA, HOPJOH TYJIPOHIIM, METaUlap CUPTUHU
IOBraHJia XOocuJ Oynamurad cyidar KHclIOTa dpUTMaiapy, WIIATWIraH cyidar
KHCIIOTa OUpUKMaliapy KaOu XOM aménap UIuiaTuiaau.

Konueoannap.TemMup KOMYENaHM acoCaH TEMHp CyIpUAUAAH TaIIKUI
tonran OYmuO, 53.44% ontunryrypt Ba 46.56% TeMupaaH uOopar. YHHUHT
Manekyssap orupauru 119.9 yrmepon Oupnurura TeHr. Y TaOuataa KaTTHK,
SUWINTH 5 Tp/CM° HMHPHUT XOJHAArd MUHEpANaH nbopatmaup. Y o4, KyJIpaHr EKu
capuK paHr OynuiM MyMKHH. YHHMHr acocui 3axupacu Poccus, Kaskas,
Kozoructon pecnybnukanapuna, cynrpa Wcnanus, fAnonust gaBnatiapuga Oop.
Tabuuii TemMup KoJd4YemaHu TO3a OYIMal, YHUHT TapkuOuga OUp KaTop
apanammanap 6op. llyHuHT Xucobura oNTUHTYTYPTHUHT MUKI0pH 25-52 % raua
oynaau. bynnaii apanammManap Xuiaura MUCIIA KOJTYETaH, MUC SUITTUPOFU, MUTIISTKITU
KOJYeNlaH, pyX ajjamMuucH, OyiapjaH Tallkapu KOJd4elaH TapKuOujaa Tuiuia,
KyMmylIl, Bojdpam, UpUIUN, MHUIIBIK, (TOp, TEILTyp, BUCMYT, KyM, MeTajjiap
KapOoHaTnapu, cyiaduiapyu Ba Xoka3oaap OYJIUIIN MyMKHH.

bynap wuupma cyndar kucimora ydyH SHr xaB(uucu MHIIBIK Ba (PTop
oupukmanapuaup, uyHku ymap CO, Hu CO; ra okcuaiail KaTalu3aTopJiapuHU
3axapaaiaunap. CeneH sca spuMyTKa3ruy Matepual cudaruga axxpatud oJuHaIu.

Dnomayuananzan Koaueoaunap.diorauusyii - KomdenaH aed, Tabuuit
MabJaHIapJaH PyX, KypFOIMH, MHC, aJIOMUHHMA Ba OOIIKA paHIVIM MeTajljap
cyndunnapuHu GaoTaus yCyau OulaH KOHIEHTPJIAHTaH X0JIJa aXpaTrO OJraHiaH
CYHI KOJITaH TalLIaHAUK OupuKMaapra aitunaau. busauar Onmanuk, 3apaduioHn
maxapiapuaara cyndun pynamapuia OKOpUIa KEITUPWITaH PaHTId MeTajuiap
cynbua pyJaTapuHUHT MUKIOpiapu kKyna o3. UlyHuHr yayH, ymap dioranus
ycynu OunaH Kywwuntupwiaau. WIumHWHAT Tarura 3ca CUKHWITaH XaBo Oepuiiasu.
Hatmxkana, xaBoHWHr mydakdagapura Oy CYIOKIMKAA YyKMmara TYyIIMaiauras,
HUCOaTaH EMWINKOK paHTIM MeTaul Ccyiadupiapu €numub Koiaub, Oy SITHPOK
nydakJyanap CYIOKIMK YCTHJAH TaxTakawiap OwigaH cuaupud oiamHUO, Oorika



UAMINTa CONMHUO, mydakyanap y epaa puiand, paHrid MeTaml CyaduaTapuHuHT
IOKOpM KOHIEHTpJaHTraH apajalManapy mnaigo Oynaau. Yiap KypUTHIUO,
Yy4okapa atMmocdepa XxaBocH €KU yHra KYIIHITaH KUCIOPO/] XaBOCH1a EKUII yUyH
00opuiaad. DpuTMana 4ykubd KoJraH apajamma - 0y acocaH TeMHUp KOJIYEeIaH!
O0Yu0, yHu (JIoTalMsUIaHTaH TEMUP KOTueaaHu Ae0 artaaaam.

Onmunzycypmaap. Komdenannan ¢apkiau ViaapoK OJTUHTYTYPT Y4OKIa
EKWIraHjga YYoK Ta3d XOCWJI KWwinO, Xed KaHAal KaTTUK YHWKUHIA XOCHJI
oynmaiian. OATHHTYTYPT XaJIK XY KaJIUTUAA KSHT KyJUTaHuIaan. Y acocaH cyidar
KHUCTIOTAa WIUIa0 YHMKApHIAa, TEKCTUJ CaHOATHIA, Pe3MHa CaHOaTHa, KHUIILIOK
xyxkamuruna, MCO (M3BECTKOBO — CEpHUM OTBap) dpUTMAcH Tauépramiia Ba X.K.
UNUTATAJIAANM. YHJIAH Tallkapud OJTHHTYTYpPT MEIWIIMHA CaHoaTHaa XaMm
UIUIATHIAU. DJIeMEHTap OJNTUHTYTYPTHUHT aToM Maccacu 32,06 y, 6. Y Hopman
mIapouTaa KaTTHK Mozma, 96°C ma sca y ¥3 Moau(bUKAIMICUHH Y3rapTHpaIu:
POMOOSIPHK XOJIATAaH MOHOKJIMHKK XoaTra ysraprtupaad. 119°C ga onTuHryrypr
spuii Oomutaiinu Ba 444,6 °C na KadHaian. S OYyFMHHHI TapkKuOWaa Xapoparra
OOFJIMK paBUIIJIa YHUHT MOJIEKYJIaJlapy KyHuaaru xojiarjaa OyaIuiy MyMKUH:

Cynvgham Kucinomacunu KoHmaxkm ycyiu Ounan uuiiad YUKapUUIHUHZ
Kknaccuk musumu. by TuzuMaa xom ameé€ cudaTtuaa TEeMUpP KOYedaHU Ba OOIIKa
cynduanap UIaTIIMO, UIad YMKapuIll acocad 4 ta 6ynumaan udbopat Oynanu:

1.Vuox 63 mmmu.

2.Y0OBu 6ynumu.

3.KonTakt 6yaumu.

4 Kyputum-adcopOomus 6yIumu.

MaxcynoT cudaTuaa xaM Kyrmopoc MOWH, XaM 0JICYM HIILIA0 YHKAPHIII
MYMKHH.

Yuox 6ynumu mexunonoux muszumu. Y4oK OYIMMH TEXHOJOTHK TH3MMH
KyHugaruiapaad uoopar OYJIuim MyMKAH

“KaitHap Katjiam’ JI1 YYOK.

Ko3on doiinananrud.

[uknon

Kypyk snexrtpodunrpiapaan ubopar Oyianbd, TeMUp KOMUETAHUHU EKHUII
HaTHXKacuaa YYOK Ta3uHU OJIUIITa KapaTUiIraHIup.

Figure 13 Bumer end of sulfur buming furnace. Atomized molten sulfur droplets are injected
into the furnace through steam-cooled lances. Dry combustion air is blown in through the
circular openings behind. The sulfur is oxidized to SO, by Reactions (3.1) and (3.2).
Atomization is done by spiral or right angle flow at the burner tip.



1.3-pacm. Onmuneyeypmuu ékub SO, easuHu onuw peaxmopu

“Kaitnap katiam’ i V40KIa TEMUP KOT4YeaaHu EHUO, yaapaa UCCUKIUKHUHT
oup xkucmugan dornananmianu. Konran kucMu 3ca K030H-(oigananrnyia yuox
razuad 950°C man 440°C raua coByTHMIN Y4yH KO30H-(poiiganaHruura KMMEBUIA
TO3QJIaHTaH CyB OepuianO, Yy ONJWH TYWMHTaH, KeWUH yTa TYHWHTaH CyB OyFura
ainanTupuin Wynm OwnaH doinananunand. by epmaru Y4oK rasuHd COBYTHII
TaXMHHAH SPUM CEKYH]J MOOalHHUAA KyJa Te3 amaira omupuiaau. bynra caba6-
yuok razu 600-650°C nap atpoduaa Kyma KaM BakTaa OVICHH. AKC X0JI1a TEMHP
3arru umtupokuaa 650°C ma SO, rasu SO; ra OKCHUTaHKO KOJUIITH MyMKHH.

SOz+ 0,502 = SO3 + Q

By sca, aBBan aiiTuO® YTUATAHUICK, KypYK DJIEKTPOPUITPHU UIUIAIIN yUyH
Kyna karra xaBaup. CYHTr V4OK rasu nukioHga Temup 3anrunad 50% raua
to3anaHaau. Konran kucMu sca Kypyk aiekTpoduntpaa 99% raua TozanaHau.
V40K rasu TemMup 3aHruaaH 6aTaMoM, Xam/aa (pTop, MUIIbSIK OUPUKMATAPUIAH XaM
6aTamoM To3ananuiny yayH 400°C nmap arpoduaa 0BHII OYIMMHUra F000pHUIIAIH.

Mozen fur (1 C

molle

vored Clhe oy

steam

Figure & Sulfur buming flowsheet—molten sulfur to clean dry 420 °C SO, 05, N gas, The
fumace is supplied with excess air to provide O, needed for subsequent catalytic oxidation of
SO, 10 SO;. The air also provides N, which keeps the furnace from overheating. Table 3.1 gives
industrial sulfur burning data.

1.4-pacm. 420°C oa SO,,0,, N, eazrapunu mosanraut 6yaumu

FOsuw 6y1umu mexnonoecux muzumu. by 6ynum acocan Kyiujaru annapatiapia
nbopaup: 1-10BUIIl MUHOpACH, 2-FOBUIII MUHOPACH, OMPUHYM HaM 3JIEKTPODUITD,
HaMJIaIll MUHOPACH, UKKMHYHM HaM 3JICKTPOGUATP. 1-FOBUIIT MUHOPACHHHN WY OYTII
Oynu0, Taru KeHrauTUpUIraH Joupa maknuaaaup. by munopa tenacugan 70%
cyndar kuciora OunaH (opcyHKalap OpKaidu Y4YoK rasu roBuiaau. Hatwxkana
Y4OK ra3u TapKUOWIard TEMUpP 3aHTHHUHT TEMHp 3 OKCUAU & TeMup 4 OKCHUIU
IOBIJIHO, TIACTra TYIIHPUIIAIH.

Cyndar kucnota As,Os Ounan OMpUKKaH X0JIJla TYMaH MaKJIuaara Oupukma
xocusl Kwiaau. by Ouwpukma Y40k ra3w OujlaH WKKWHYM IOBHUIII MHUHOpAacHUra
1000puiaau. | -FOBUIIT MUHOPACUHU Taru TOP, TENMAcH KEHT KWinb unuianrad. bynu
cababu VYOK Ta3um YaHrJaH To3ajalira KapaTWiraH |-IOBUII MHHOpAcu Tema
KMCMHJA YUOK Ta3u y3 YM3HKJIHUK TE3JIMTMHU TyCaTJaH rnacautupaau. by aca y4yok
ra3WHU YaHT/IaH To3ajamra oaub kemnaau. MuHopa macTKu KUCMUIAaH TEMUD CEJIeH
OupuKManapu, CeJleH KHUCJIOTacH Xamja cyidar kuciotacu okuO Tymagu. by



CeJICH KHCIIOTacH OoImKa ammaparra robopwmb To3a ceineH onuHamau. Dtop
3appaydajiapy 3ca 2- HaMm 3JeKTpoduITpa yIUTaHaIH.

Kypumuw - abcopbyusa 6ynrumu mexuonoeux musumu. YOBUI O0YynmumMugaH
cYHr Yok rasu 35-45°C ma Kyputuiil- abcopOIust OYIMMUra, aHHKPOFU KypPHTHILL
MHHOpACHTa 1000pHIaIy. YUoK Ta3H Iy MHHOpara Kupuo, y epaa 93-95% cyndar
KHCIIOTa OuiaH oBWIKO, YUOK ra3u cyB Oyrinapuaad 6atamoM to3ananaau. [llynu
alTUII KEePaKKU, YUYOK Ta3WHU CyB OyFUJIaH KypHUTHII y4yH OOIIKa MoJjajiap Xam
WIUTATAII MYMKHUH 371, aMMO OyHJaii Mojjaiap, akcapusar XoJjaTaa, cyiadar
KACTIOTa WNUIA0 YWMKAPUII KOpXOHAIapuaa Oynmaiaunap Ba yJlIapHU dYeT
JIaBJIaTJIap 3aBOJJIAPHU/IAH KEJITUPULI KEpaK.
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Figure 15 Heatrecovery boiler for a copper smelting flash fumace (Peippoetal., 1999), Note, left
to right: (i) flash furmace gas offtake: (i1) boiler radiation section with water tubes in walls; (i)
suspended water tube baffles in radiation section to evenly distribute gas flow; and (iv) convection
section with hanging water tubes., Steam from the boiler is used to generate electricity, sometimes to
power the acid plant’s main blower and often for heating and drying.

1.5-Kypumuw abcopoyus 6yaumu

[lly myHocabar Owian, xamaa cyidar KucIOTacH 3aBojjia JOUMO OOp
OynraHu y4dyH, oJaTia, acocaH Kylopoc MoWM OwiiaH Kyputuiaau. by xapacH
¢busuk xapaéHu 0YynuO, Kynmopoc MOWM MCUNAM Ba CYHOJaJu, YyHKH VYOK Ta3u
TapKuOuJaru cyB OyFu KUCI0Ta OWJIaH ydpaluraiaa KOHACHCATIaHuO, CYIOKJINKKa
Vramqu. CyHrpa Oy CyB Kymnmopoc MoWM OujgaH apajamagd, Ba YHHU
KOHUEHTPALMACUHA Nacantupagu. by »xapaéH HaTmKacuJa KarTa HWCCUKIIMK
yukaau. llyHunr yuyH, Tenagan 6epuinaérrad KUciaoTa OWiIaH MacTaaH YMKaETraH
KUCIIOTaHU KOHIeHTpamwms ¢apku mukmopu 0,5% nmaH ommaciaurd Kepak. AKC
XO0J1a KYN CYIOKJIaHMII HCCHUKJIMTH YMKUO, Y 5ca KUCJIOTaHU OyfnaTtud Ba CyB
OyfuHM axpanud yukummra caba® Oynub, ymMymuil xapa€HHU KETHUILIUTa aKcC
Tabcup Kypcaraau. Kypuran y4ok ra3u TypOorasojyBkara rodoopuwiaau. Y epaaH
Y4OK ra3u KOHTAKT OyIuMura ro0opusiaiu.

Koumakm 6ynumu mexnonozux musumu.YdoK Tasd KOHTAKT OYTHMHHH
TAalIKKH WCCHUKJIMK alMalruyura o0opwmmb, y epaa 250-260°C ra wcub, cyHT



KOHTaKT anmapaTWHW KaTjamjapyd oOpacura J>KOWJIAIITUPWITAH, WCCUKIIHK
anManruyura ooopuwiagn. Y epma 450°C raua wcub, KOHTAaKT armapaTHH,
KaTjamjaapuia OKCUUIaHUO, OJTUHTYTYPT Y4 OKCHAra ailianuO, CYHr Y4YOK rasu
380-420°C aTpoduma aHTUAPHIIH COBYTrHura 06opmmub, 60°C raua coByTHimo,
yHu TapkuOugaru SO; HU abcopOmusuiaml ydyyH VYOK Tra3u, siHa KypUTHII-
abcopO1us OVIMMUHU OJIeyM Ba MOHOTHApAT abcopOepura 1o0opuiiaau.

1.6-pacm. Cynvgham xucroma onuut mexHon02UK MusumMu

Onmunzyzypm yu OKCUOUHU adcopoOyusacu 6a YH2A MABLCUP emyeyu
omunap. MabayMKH, cyidaT KUCIOTACH UIUTA0 YHKAPHII YIyH, YMYMHH Tap3/a,
Y4OK Ta3d TapKUOWJAard OATHHTYTYPT Y4 OKCHIWHU CYB OWJIaH aOcopOIusiani

3apypaup:

—
SO3(F) + HQO(C) - HzSO4(C) + Q

By peakuusi rereporeH, amanuii KailTap Ba 3K30T€pPMUK OyiaraHu yuyH, Jle-
[atenpe mpuHIMNUTa MYyBOPHK cyndar KUCIOTACH UYUKHUIIUHHU OIIUPHUIN YUyH
OOCHMHH OIIMPHUO (YYHKM pEaKIMs XaXM TOpaluIIM OWIaH KETTaHJIWTU YYYH),
XapopaTHU TMACAUTUPMOKIMK Kepak (YyHKH peakuus OHK30TEepMHK OYynuo,
WUCCUKJIMK YUKHUIIK OujaH Oopamau). AmMMmo, Oy peakius aMalIuéraa TYFpuJlaH
TYFPU TYJIUMK KETMaWIy, YyHKHA PEAKLUHs HATKACHIAa YAKAETraH KaTTa MCCUKIIMK
xucobura CyrokK cyidar KUCIOoTa IMac, OaTKki KOHICHCAIMSUTAHUIIN KUHUH OYITan
cyndar kucimota Oyrimapu xocws OYnmO, ynap Y4ok ra3u OuiiaH XaBora 4YHUKHO
kerangu. by ocaarpod wmyxuTHU wudIOCIAHUIIMTIAa Ba cyadar KUCIOTaHU
nyxkomummra onu6 kenanu. LyHUHr yuyH, amanuéraa Y4oK Ta3u TapKuOujaru
SO; HM TO3a cyB OMIIaH 3Mac, 0anku cyndar KUCIOTa YPUTMACH TapKUOUIaru CyB
OunaH IOTUII KEeHTI KYJUIaHWIaau, rapyaHja Oy Xxonarna cyiadar KUCIOTaCHHUHT
YUKUIIM aHYariHa KamahuO kerca xam. WMnuad uwukapunaérran cyndar



KUCIIOTACUHUHT YHKWIIMHU OIIMpHII OWp KATOp OHI KyJald TEXHOJOTHK
HIapouTiapra OOFIUKIND.

ABBasIoM 0Op IIyHH TabKUJIAII KepaKKH, abcopOuus xapa€Huaa, YIoK ra3u
tapkuOugaru SOs;, AactaBBaj, cyidaT KUCIOTa pUTMAcHAa KOHJIEHCATIaHAIH,
CYHT CyB OWJIaH peaKIus ra KUPUIINO, Kyucu3 CyldaT KUCI0Ta dPUTMACHHU XOCHIT
KO, y aca abcopbep Tenacuaan 6epusiaérran cyiadar KMCIoTa 3puTMacu OuiiaH
apanmamm0, HaTWXkama KymuMya cyiadar Kuaciaota XOCWI KWinO, YHU
KOHIICHTPAIUSACHHU omupaan. by ¢hu3uk Ba KUMEBUI jkapaéHIApHUHT XaMMacH1a
KaTTa MUKJIOPa HCCUKIUK YUKAIH.
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Figure 17 Catalyst pieces in a catalytic SO, oxidation “converter.” Converters are typically
~20 m high and 12 m diameter. They typically contain four. 0.5- to T-m-thick catalyst beds.
SO,-bearing gas descends the bed at ~3000 Nm'/min. Catalyst pieces are ~10 mm in diameter
and length, Copyright 2013 MECS, Inc, All nghts reserved, Used by permission of MECS, Inc.
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1.7-pacm. SOnu SOszeauaoxcuoraupeaxmopueakamaiuzamopu

[yHuHT yuyH, Y4oK ra3u tapkuOugaru SO; HU TYJIUK aOCOpOCHUSIIIaHUIIN Ba
VHUHT TE€3JIMrd OWp KaTop oOMuWUIapra OOFIuKIup: abcopOcusi skapaéHUaaru
TeMIiepaTypara, TemajaH OepwiaérraH cyiadar KHCIOTAaHU KOHIIEHTPAIUsCUTa,
V40K Ta3u OWJIaH KUCJIOTAHUHT YUYpalIull [03acHra, Y4OK Ta3sUHUHT YHU3UKIUK
TE3JIMTUra Ba xokaszoyiapra Oornukaup. Kucnora konuentpamuscu 98,3% H,SO,
ra eTranjia abcopOCHsTIaHUII Japa)kacu SHT IOKOpU OYNn0, KeMMHYAIUK KUCIOTa
KOHIIGHTPAIMSICHHU OIIMPUIIIHU SIHA JIaBOM OTTUPWITaHJa, aOCOpOIMsITaHUII
napaxkacu kamaiinb keranu. bynra cab6ab nryku, abcopOepra 6epunaérran cyndar
KHCIIoTa KoHueHtparusacu 98,3% raerrannma, cyndar KHUCIOTAaCHHU CYB OWIIaH
a3e0TpON apayialmMacu Xocui oynaau. A6copOepra 6epunaérran cyndar KUciaoTa
koHneHTparmsicu 98,3% H,SO, nman kuuuk Oyica, y BakTAa OyHAall KuUCJIOTa
yctuga Hucbaran H,O Oyrmapu xynm Oynub ynap, y4ok rasu tapkuOumgaru SO;
Ownan abcopOep WMuuaaéK KoHIAeHcaTIaHumu kuiinH Oynran H,SO,0K TymaHu
XOCHJI KWIHO, y MYpUHUHT O€BOCUTA YYKKHCHAAH YUKUO Typaau, Ba Oy XojaTaa
xaM Y4OK ra3u Tapkuouaaru SO; Hu OUp KUCMUHU UYK OJUIINTA OJU0 KeJau.

Koumaxm ycynu 6unan cyagpam xucroma uwinad yuxapuuwiHuHe UHHOBAYUOH
mexnonoeux muzumaapu.Cyndar KUCIOTACUHU KIIACCUK THU3UM OWJIaH KOJTYe/aH

?A.Nielsen. Ammonia: Catalysis and manufacture. Springer USA 2011. pp.5-7



¢k MeTamn CcyiaduIapyuaaH UNuiad YMKaApUIl >Kapa€HUHU TaxXJIWI KAJTUIT YHIA
KyHuJaru Kapma- Kapiiu »xapac¢tiap OOpJIMIuHU KypcaTaiau:

1. KaitHoK Y4OK Ta3u IOBHUIN OYyiIumuaa 450°C aH 30°C raua COBYTHJICA,
KOHTAKT OYJIMMUa, aKCUHYA sTHA 440°C raua KalTaJlaH UCUTHJIAIH.

2.V4oK rasu IOBHII OYIMMHAA Ky4id HaMJATHICA, KypHTHII-aGcopOcus
OynuMuaa 3ca, akCMHYa HaAMJIMKIAH KypUTHIIaau, TapyaHj CyB OyFiapu IOKOpHU
Xapopatja BaHaJAui KaTajln3aTopJiapura 3apapiu TabCUP €TMAcCa XaM.

3.V4oK TasHM MHUIIBAK Ba GOIIKA OMPUKMANApHAAH TO3aJall Y4yH Yiap
IOBYBYM MHHOpaJlap/ia TyMaHiu OMpHKMa XojaThra yTkaswiaau; Oy TymaH ica,
KeMMHYAIUK HaM 3JekTpodriTpiapaa 6atamoMm yuuiaHagu. bymapnman tamkapu
KJIACCUK TU3UM aipUM KaMUWJIMKJIapra Xam 3rajup:

1.Knmaccuk TH3uM KypuiaMmacu HUCOATaH KaTTa caHOAT MalJIOHWHU 3TajuTaiid
Ba KYN UIIYM Ky4UHU Tanad eTajiu.

2.by Kkypunmajna, alHMKcCa YHUHT VYOK OYIuMuja uNUA0 YHKAPHII
MaJIaHHUSITU aHYarvuHa MacTANp, YYHKHU Yy KOMIApPHUHT Kyl KUCMUHU MaiiaJlaHTaH
TEMUP KOJTUEJJaHU Ba 3aHTU YaHTJIApH 3rajuiad oJiajiu.

3.bynaai KypuiamanapHu YHYMIOPJIUTH KyJla FOKOPU dMac.

byHnmaii kapama - Kapiid >Kapa€HlIap KIACCUK TEXHOJOTUK TU3UMUHU
MypakkaOmamTupub 00opaau Ba yHJArd KaMUYWJIMKIap UIuiad yukapuiaéTran
cyndar KAcIoTa TAHHAPXUHU KUMMAaTJIAUIIUra onub kemaau. Oxupru usuiapaa
UIUIad YUKAPUIIHUHT OWp KaTop MCTHUKOOJUIMK TH3UMIIApH SIpaTHIITaHAMP.
[lynapaan 6upu “Kypyk Tozanamr” (K.T.) Tuzumuaup.

1.2. AMMHAKHHMHI XyCYCHATIAPH, AMMHUAK CUHTE3H KAPACHUHUHT
CTATHKACH, KHHETHUKACH, MIILIA0 YUKAPUII KyPHIMAJIAPH

Ammuak - NHj;, monekymnsip orupnuru - 17,y.6. TeHT, HOpMal IIapouTAa
panrcu3, YTKkup OyFyBUYaH XUJJIM BaayyuK TabMJIM, Ky3 KOpauyUFHUra
SJUTMFJIAHYBYaH TabCUpP €TYBYM Ta3Aup. YHUHT (QU3HK XOoccallapu: CYHOK
aMMHAKHU Tyiinan=237,6 K., Topum =195,2 K Tpurux = 405,4 K Prprme = 10,7878
MIla; Byonxai=22,081 1 (273 K Ba 0,1013 MIla 60ocumna); psyqmx = 0,77 r/em’
(273 K Ba 0,1013 MIla). Cytok aMmmMuakHu OyFJIaHUILI UCCUKJIUTH (XapopaT OLIHILIN
Omnad Kamasifin). Ay3=415 KK/KT; Ay73=1260 KK/KT; A3p3 =1056 KK/KT.

I 1 cyBma750 nammuak epuiian. Opauil mIapouTIaaMMHUaK Kyda TYpFYH
o6ymu6 1400 K Ba yHaaH roKopuIa ce3uapiu JapakajaaMMUaK mapyaiaHain:

2 NH3 = 3H2 + N2

by mapuananum karanuzatop umtupokuaa 570 K xam Oopuilin MyMKHUH.
aMMUAKHHM peaKIUsira KUPHUIIMII KOOWIMATH aHya KarTa OYnuO, y OWMpHUKHMILH,
JIMAIIMHUIIY Ba OKCUJIJIAHUIII MYMKUHAMP:

4 NH3 +502 = 4 NO + 6H20
NH3 + HNO3 = NH4 N03

Ammuaknu xocun 0yaumwi peakyuacCUHUHZ CIaAmMUKAcu

AMMHAaK CHHTE3W YYyH TEPMOJIMHAMHK MyBO3aHaT KoHcTaHTacu K
Kyhugaru Gpopmyia Oyitnya aHUKTaHAIN:



K= le\lHi/z
ay, Ay,
Oy epna : a; — 1 KOMIOHEHT (PAoJIJIUTH, YHUT KUHUMaTu Kyhujaara ¢gpopmyia
Oyiinya aHUKJIaHaU
a; = Y9, D
¢ — yuyBYaH kodd¢unuent. by koapdunueHT kuiimatura xapopat, 60cum
Ba Tra3 apajallMaHUHT TapkuOu Tabcup dTaau. by kosdduumeHnt xkuiimatu
Kyhugara Gpopmyina Oyitndaa aHUKTaHAIH :

oo Lill@) R
RT |\ 0n, )., 14

by dopmynanap Oyiimyanmean Ba pean raznapHu (GapKUHM aHHUKJIAII
MyMKUH. By ymymuii popmyina Kyiinaarunya

_ YNH3P Prm, “KK

. _
Yy, P, P gl 7

MyBo3aHaT KOHCTaHTaHU KuiiMaTu ['mOOC sHeprusicura OOFIWK KyHHIaru
dbopmyna Oyiinua

AG°=RTh K

0
AG xapopatra 6oriuk ['moc Xenmos popmynacu O6yitnua

0
4 AG
RT ) AH,

dT RT*
by ¢gopmynanan onmHraH peakuusi MCUKJIUTM KUWMAaTUHUA TEPMOIAMHAMUK
MyBO3aHaT KOHCTaHTacu (Qpmynacura kyiwiranga K HM Xapoparra OOFiIMK
dbopmynacu xocus Oynanu:

by epna

R]nK:aO—%+a21nT+a3T+a74T2+a—5T3

a, Koo(UIMEeHTH KoHCTaHTa Oymu6 dopmyragan 25°C xapopataa ['n66c
DPHEPTUACUHUKUAMATHHUA aHUKJAIUra WMKOH Oepamu. by mapoutma I['u66c
sHeprusici— 3915 kkan/KMoJib — ra TCHT.

Jlemak, apanamiMa MyBO3aHATH HWKKMA OOCKMYJA aHHWKJIaHAJAW. bupuH4m
O00CKMY ujeasl Trazjapra TETUIUIM, UKKHHYA OOCKUY 3ca peas rasjapra TeTUIUIH
0ym6 XapopaT Ba 00CHMHH TabCUpHUTa OOFIIHK.

MyBo3aHaT KOHCTaHTAaHWHT aHWK KukiMatu ['abep, Poccunron, IllymnsTc,
[lledepnapuaunr 30 atm Oocum octuga oJub OOpraH HU3JIAHUIIUIAPU ACOCH]IA
anukimanau, Jlapcen Ba Jlomxk 10, 30, 50, 100 atM.00cuM ocTHa HW3JIaHUIILIAP
omub Oopaunap Ba Jlapcen 300, 600 u 1000 atm GocuM ocTuaa MILIAp OJUO
oopaunap. 1000 arm-man 3500 atm-raga OOCMM OCTHAArd aMMHaK CHUHTE3U
MYBO3aHAaT KOHCTaHTa KuiMatu Bunuectep Ba JlomkeM HM3IaHMUIIApU acoCUIA
aHUKJIAHTH.

YyyBuan KOdI(pPUITMEHTHHN aHUKJAII YYyH Ta3HUHT XOJATHHH HMHOOATra
onrad ['mnecnu, ['mnecnu u butnopu popmynacunan doiigananud oKopu 00CUM



OoocuMm octuaa WIMUN W3NaHUNLIap onub Oopunau. HeloToH ycynuHu Kyiiad
ydyBYaH KO3(DPUIIMEHTUHN aHUKIIAIl MyMKHH.

Nnmuit  u3naHumuriapia aMMHaKHU —KOHIIGHTpalMsSICHIa XapopaTHU Ba
OOCHMHM TabcHpU KypcaTwiran. MHepT apanammaniapHUHT MUKIOpPH(METaH Ba
apros) 0%, 10%. 20% ¥y3rapaau. YuyBuyaH koddduimeHTn kuitmat Maptun-Xoy
XOJIaT TeHIJlaMacu Oyindya aHUKJIaHIU. Y4yBUaH KO3(PUIMEHTH ra3 apajiaiiMa
TapKuOura TabCUp ITTaHU YYyH aMMHUAKHUHT YUKUMHU IOKOpH OOocHMIa Ba a30THU
Bojopoara Hucbaru 3 teHr Oynranaa kyzatuiagu. 200 atm. bocum octuipa Ba
500°C xapopatia MyBO3aHAT XOJAa aMMHAKHHHI YHKAMH MAaKCHMAl KHIMAaTHra
sra Oynmaau a3oTHU Bojoponara HucOatu 2,9 ra Tenr Oynranga. by mapoutna
ammuakHUHT MUKI0pH 0,01%-ra omraau.

F KOO PUIIMEHTH KUUMATUHUHT KOPPESLUACH Yy4YyyBYaH MAaCIUTH
KPUTEPUITHU KUMMATTa OJITaH XO0J1/1a aHUKJ1aH 1 hopmyra Oyiinya.

By epna Yicyiok daszanunr ¢aommk kosdduimentd. By kosdduument
0

XapopaTra Ba ra3 TapKuOura GOFiIMK, *' ! ¢yrutuB MuHuMan kuitmata, Pi ras
dazanuHr ¢GyrutuBIuk  Kodhduimentu. by kodpPuUIUMEHTHUHT KUMMaTH
MyBO3aHaT (hopMyJacuaH aHUKIAHAIH.
, f.o
B =1
o.p
CHUHTETHK aMMUaK KyWHJlard TOMOT€H, €eK30TEepMUK KalTa peakuus Oyiuda
XaXM Kamanuiu oumnaH (4 MoJiaH 2 MOJI XOCUJI OYJISITITH ) OJTMHAIU:
Nz(r)+3H2(r)=2 NH3 (r)+9902 KK
by peakmus HuHr wmyBozaHatu Jle-lllarem’e mpuHIUnura MyBOGUK
XapopaTHH Macauim Ba O0CUMHU OIIUPUII OUJIaH YHITA CHIDKUNIN.
AMMMaKHU MyBO3aHAT MIAPOUTHIATH MUKIOPH, %o (X) ma Xap xun 6ocum (1-
100 MIla) Ba xapopatiap y4yH KyHujaa KeATUPUITAHIUD

1.1-xagBan
AMMHaAKHU MYBO3daHaAT MApoOUTUAAI a3 apaJamMacugaru MUKI0pH.
T.’C T, K Bocum, P, MIla
1 10 30 60 100

325 598 10,38 - - - -
375 648 5,25 30,95 - - -
400 673 3,85 24,91 - - -
450 723 2,04 13,25 35,5 53,6 69,4
500 773 1,20 10,40 26,2 42,1 -
600 873 0,49 4,53 12,84 24,04 31,43
700 973 0,23 2,18 7,28 12,60 12,87




by xanBanman KypuHUO TYypuUOAWKH, aMMHUAKHUHT YHKUMH OOCHM OCHIIIH
OWJiaH OIIASIITH, AMMO XaPOPATHUHT OLIUIIM OWUJIaH 3ca KaMmasnTH. AMMUAKHUHT
XOCHJT OYITUIIM MyBO3aHAT IOMMUN MUKJIOPH.

Mabiaymkun CH2+CN,+CNH;=100 % (x) Konuenrpauusnapu (X). arapaa
Xap OWp ra3HUHT yIYIUIM OOCUMUHM YHUHT KOHIEHTPAIMAICH Ba yMyMUM 60CHMU
opkayiu udopganacak:

PN2= CNQ*P / 100,
PHZZ CHz*P / 100,

PNH3 = CNH3*P / 100,

Ky g 0=Cno*Cip*P? / C*°NH;5*10*:

CTexnoMeTpHK MIapoOUTAA:

Clhp:Crp=3:1=3

y0kl CHZ = 3CN2

3Cn2 + G + Cnmz = 4Cn; + Cyz = 100 %

Cnz = (100-Cymsz) 7 4; Cz = 3(100-Cyms) / 45

PJL.Jomx Ba A.T. Jlapcen ¥3 taxkpubamapu acocuga K,, Hunr T ra
OOFNMKIUTUHA U(POJATIOBYM H30XOpU (B=COHCT) IIAPOUTU YUYyH KyHHJaru
EMITUPUK TEHIJIAMaHU TOILAWIAp:

VK, =2074,8/T+2,4943 nrT+B*T-1.8564*10 7 *T*+1

B Ba I noumunapu II ra kapad Tonunaam.

Hazapuii ToMOHaH XaM >kaJBajijaH KYpUHUO TypuOIUKH, aMalueTaa Xam
ammuak unuiad yukapum mapoutu (I1=32 Mlla, T=723 K) ma crexmomeTpuk
IapouTAa a30T Ba BOJOPOJHU aMMHUaKIa TYJIUK allaHTUpUO OYimaciuru
KYpPUHAIA, YyHKHU peaknus yra Kaurtap. LLlyHuHr yayH aMMHaKHU CUHTE3UHHU ETUK
(IUKIIMK) KypuJaManapaa oiaub Oopwinbd, yMyMHil ra3 apajaliMacUHU COBYTHO,
XOCHJI OynraH amMMHuakHu (KOHJEHCATIAaHWO) CYIOKJIAHTUPWIAIW, aXpaTud
OJIMHUO, peakuus ra kupummail konaran H,+X, apamammMacuHu opaiuk ra3
CUKYBUYM MallliHa (LMPKYJISUMOH KoMIlpeccop) aa asBBairu Oocum (3.2 Mlla)
cuKkwinO, yHra mry 6ocumpaaru, ssuru H,+X, apanmammMacumad Kymmian0, aMMUaK
UIUTa0 YUKAPUIIT YMYMUN IIUKJITA STHA KaWTapuiiaay Ba skapa€H y3IyKCU3 paBHIIIA
JIaBOM eTaupuiiadepaIn.

Ammuaxk cunmesu dcapaénu Kunemukacu.l'a3 XxojaTgaru asoT Ba
BOJOPOJJAH AaMMHUAK CHHTE3M JKapa€HM KATTHUK TEMHUP KaTalu3aTopiiapu
UIITUPOKHJIA CE3UPIIAPIIH 1apaxaaa Te3UK OujlaH KeTaau. AMMHAK XOCHIT OOJIUIIT
MEXaHU3MHUHH TYIIYHTUPHUIIIA UKKW XWI Ha3apusiad (HonjaiaHuin MyMKHAH:

1) amcopOrmoH Hazapus; 2) SJIEKTPOH Hazapus. AJCOpPOIMOH Hazapwusra
MYBO(UK;:

a) a30T MOJIEKYJISUIApU TEMUP KaTaIU3aTOPU CUPTHUTA aJICOPOLUsITIaHAH;

0) agcopOUMsUTaHTaH a30T MOJICKYyJaJlapd TEMHUpP KaTaJlu3aTopiiapu aTOMHU
Owan peakuusra kupuiu6 remup Hutpuan (OeH) xocun kunaau;

B) BOJOPOJ MOJIEKYyJacu KaTalu3aTop CUPTHUJIArd TEMHUpP HUTPUIMU OMIIaH
peakmusara kupumn6, Fe,NH: Fe,NH,, Fe,NH; kabu xomrmiekc OupukmMa XOCHII
KWJIaJIH;

r) FeNH; xommnexkcu HelTpan Oynau0O, yHIaH aMMHUaK rasu
JIecopOnusIann0 KaTalIu3aTopaaH aKpalnd YUKaIx.



Karanus3am 351eKTpoH MeXaHW3MU Hazapuscura; 0y MeXaHW3M OKCHIJIOBYH-
KaTapyBUM KETMa-KeT MEXaHU3M XWihra Kupub, Oy Hazapus aMMHAKHU
CUHTE3UJa KaTHAIIa€TraH BOJOPOJA  DJIEKTPOHJApHU JIoHOpU  (OepyBuM)
XUCO0IaHNO, KaTadU3aTOPHUHI MeETalapura Ba YHAArdW SpUM  YTKa3Tu4
(mpomoTop) Oepau.

By >xapa€HHu TeMup KataiuzaTopiapy UIITUPOKUIATH XaEMui aKTHUBIAHUIII
sHeprusick 58,61 x / Monaup. AMMHAKHH XOCWJ OYJIMII peaKUsSICUHUHT
UCCUKIHK 3 dextu P omumm Ounan ommd 6opagu:

R, MPa=0,1 1030 60 100

Qg, KX/mon = 49,82 52,04 55,77 60,07 68,66

Xucobnapra kaparanaa 1 % ammuak xocus Oynranga xapopar 16 K raua
OLLIAp €KaH.

AMMHAKHA CHHTE3 KWIWII THK MUHOpaga oymubd Oopuiagv; yHHUHT
yHyMzopiaurd 1 M kataamsatopura HucGaTaH:

g=0,771 Wd]GKFNH3/l’n3KaT.

by epman kypuHuO TypuOIMKH, aMMHaK Oyinda yHYMJIOpJIMK MHHOpara
KeNnaéTraH rasjiap XaxMmuil te3nuru O ra, Oy epiaa xocus OYnaéTraH aMMHUaKHU
yiymu 1 ra, peakiusi KETUIIMIAH Xa)XM Topaiuiiy [ ra Tyfpu nponopuyuaHaigup.
AMMMaK CHHTE3UJa, cCaHoaTda, Xap Xuil OocuMra Xap Xuwil ONTHMall XaKMUN
TE3JIMK TYFPU KEJIaau.

R =29, 43 MPa 49,03MPa
W =5000 - 30000 coat™' 50000 - 60000 coar”'

Canoarna ymymuii 6ocum P osmac, 6ankn >dpdextus 6ocum Iy, = II(1-n)
acocuit axamusTtra sraaup, yyHkd Oouuvtanrud H,KX, apnammacuna mabiym
Mukgopaa unept rasznap: CHy,, Ad..map OYIuIIM MyMKUH. U — IIyHJaid rasnap
yIymuaup. by uHepT razfnapHu HUKIUK CUCTEMaJia MUKIOPU OO KeTHO, aMMHUaK
UNUIad YUKAPUII YHYMJOPJIUTUHU MacauTupu® robopuin MymkuH. CX YHHHT
y4yH CaHoOaT/Aa, KypuiaMmaja IUKIWK ainanu0 roprad, H, + Npra3 apamammacunu
oup kucmunu (5% - 10%) KypuiamazaH TalIKapura yukapuoO, TaHinad Typuiiaay,
ypHura 3ca ssuru N, + Hj razu apanammacu KUpUTHIAIU.

AmmuakcunmesununzKypuamanapu. Ynap KymaHunaértran X, 4+
H,apanammacununr 6ocumura kapaOyu xunra Oymunanu: 1) ITactGocum (9-19
MIla) na wWuUIOBYM KypuwiMmamapu. 2) Yprabocum (27-32 MIla) nparu
Kypuiamanapu. 3) FOkopu 6ocumnap (44-98 Mlla) na unmnaiguran Kypuiamanap.

[Tact Oocumiin KypuiaManap Kymoj, O6axaibar O0Yiaub, aMMUaKkHU aMMUaK-
a30T BOZOPOJI apajaniMacuaad KOHAeHcaT/Ia0, axpaTuO OauIIaa KyIIuMya 3JIEKTP
HHEPrusacH Tanad KWIraHU y4yH KeHI KyJUITaHWJIManauiap.

Karra Oocumpaa uimaiauran aMMUaK HUIUIa0 YMKAPUIN KypuiMalapu Xam
KeHT KYJUIaHWIMaWIu, YyHKH YyJap Mypakka0 Ty3WwiraH Ba KajJduH sicajiraH
anmapartiiapHu Tayial Kujiaauiap.

MIX Ba d9eT en Aa Kynm TapKaJraH KypwiManap — Oy ypra Oocumpaa
UIUIaiural KypuwiManapaap. Xo3upru Baktaa ypra 29-34 Mllaga unuiaiinuras,
Oupnamum KyBBath uupuk, kKyHura 600, 1360 Ba 1420 TOHHA CHHTETHK
KypuiMasnap KeHI TapKaJraHaup.



Kynura 600 ToHHa amMmuak unuiad 4ukapaguraH KypuiMaiapaa To3a Xp
+H, apanammacu kyn mMakcaaiu cukyBun MamrHana 33MIlaraua cukunmb, coByK
MCCCUKJIUK aJIMaIlruy KyBypiapu opkainu ytud 290 Kraya coBu6 (coBui sxapaéHu
cenaparopJaH 4YMKaETraH COBYK ra3 XucoOura Oynaau) amMMuakiud OyFiaTruura
kupaau. (y epnaa uupkysasinuoH rasu 270 Kraua coByrunamm). [llynu Tabkuiani
KEpPaKKH, Ha3apuii )UXaTaaH | TOHHA aMMHAK MIUIA0 YuKapum yayH 2633 M° a30T
BOJIOPO/I apalalliMack Kepak, aMaJu€Taa 3ca 0y MUKIOP 2800-2900Mm° Hu TaAIIKWUJI
ATau.

Ypma 6ocumoa uwinaiiduzan avmuax cunmesu Kypuamacu. Ypra
GocHMua MIUIAiauraH OyHmal KypuwiMmanap Y36ekmcroH Pecry6imkacuma 6up
KaToOp KOpXOHajapAa KEHI TapKaJraHaup. SHru a30T-BOJOPOJJIM apajiaiiMa
xkomnpeccopaan 300-320 atm. bocumaa €r axparruura keiaud, yHIaH TacTIa0Ku
KaTtaiu3 MHUHOpacura Oopamu. JlacTmaOku Karaau3 MHUHOpAacHaa a30T-BOAOPO.
apajalMacyd TapKUOUJaru KOJIJIUMK KHUCIOPOJA YIJIEpOJ MOHOOKCHUIIU, YTIEPOJ
JMOKCUIN KAaTATHTHK ey OMIaH XpoM-HHKen Katanmsatopuaa 200-250 °C éxu
AMMHAK CHHTE3WJa MILIATHIMAH TeMup Kartammsatopuma 400 °C  xapopatma
IOKOpHYJIa TUAPUJJIAII peaKIusijapu OpKajld METaH Ta3u Ba CyB OyFJIapu XOCHII
KWIMO TO3aaHa/Iu.

JlacTnaOku KaTaiu3 MHHOpacuJaH YWKKAaH a30T-BOJOpOJAp ajaliMacH
KeMMHYAIUK CYBIIM COBUTIMYra roOopwiagu. Y epja CyB OyFllapu CYIOKJIHKKa
VYTKa3uaaau Ba y CyB aXpaTruyja razapaiaimmacuian axparuianu. Kuciopopmm
OMpHUKMaJIapJlaH TO3aJlaHTaH a30T-BOJIOPOJ apajaliMacd KypuiMaja aijlanud
IOpraH a30T-BOIOPO/I apalialliMacy OMJIaH aMMUAKIIU OyFJIaTrudra KUpUIl oOJIIu/1aH
apanalTHPUIIaIH.

Byrnatruuna ra3 apanammacd - 5 'C rada OYFIATTHYHEHT KyBYpiapapo
opaliufujia CyroKaaH OyF Xohura yTaéTraH aMMUaK OujIaH COBYTHIIQIN.

by epna ra3 apanammacugard amMmuak KoHAeHcartuuananaau. CyHrpa ras
apaJjialMacy KOHJICHCATIIMOH MHUHOPAHUHT MACTKU KUCMHUTa Oepuiiaan; y epaa ra3
apajalMaculiaH CyIOK aMMHUaK axpaTwiaau. l'azapanammacu KOHAEHCATUHOH
MUHOPAHHUHT CEMapaTop KUCMUJAH yTrad, 0y MUHOPAHUHT UCCUKJIUK aIMallT A9
KHUCMH KYBYpJIM KHCMHra Kupaau, OyHra Kapama — Kapimm Oyiaub, TemanaH
KyBypJiapapo opanukiaaH YyTtub, Oyrnarruyra KenaérraH ra3 apalaliMCUHU
COBYTaJH.

KonneHcanus MUHOPACUHUHT Tela KUCMHUJIa YUKUO KeTa€Tran Tapkuouaa 2:
3% amMMmuax GyiaraH 6y UMpKIAUHOH rasapanammack K 30 °Craua ncu6, aMmuax
CUHTE3U MUHOpacura ro00opuiIain.

by uupxisiimoH ra3 apajaniMacMHMHT acOCUM KUCMHM aMMHAK CHHTE3U
MUHOPACHHHMHT KaTaJIM3aTop KyTHUCH Ba MHUHOpa KOPIMYCHUHUHT WYKH JIEBOPU
opacujard ainaHMa OVIUIMK OpKaliM, KeMMHYAIMK 3Ca, MUHOPAHUHT IAaCTKU
KUCMHUJIA >KOWJIAITaH MCCUKJIWUK aJIMAITMYMHUHT Tallkd JACBOPU Ba MHHOpaA
KOPIyCH WYKH JE€BOPH OpaUFuaaru aiganma Oynumk opkanu yramu. CyHrpa
UUPKIISIIUOH Ta3 apajalliMacyd MCCHUKIMK aJIMAIITMYHU KyBYpJiap apo Opajufura
KHpaJX Ba CHHTE3 MHHOPACHHHMHT TacTKu KucmumaH Oepunaérran K 30% maru
IUPKYJISIIMOH Ta3 apanammMacu (0ail mac rasm) Owiad apanamu0, KaTaau3aTop
KUCMUHUHT MapKa3ui KyBypH OpKalu Temara kytapuinb, ®unne KyByprapu



nuuga kucmura kupanu. llynman cyHrr asapamammacu myku Ba Tamiku Dune
KyBYpJIapu OpaJlufujia MacTJaH IOKOpHUra KyTapuiud CYHI KaTajau3aTop KHUCMHTra
obopunaan. Y epnaa a3or Ba Bojopon 450 OC,Z[aH 300-320 arm. bocumpa
peakuusra Kupuimud, aMMuak Xocui Kunaau. Katanuzatop KucMujaH 4MKa&Trad
a30T - BOJAOPOJ — aMMHUAKJIM Ta3ap ajammacu tapkubuna 14-16 % ammuak 60op
OYIUM CHHTE3 MUHOPACMHUHI MCCHKJIMK — QJIMAITMWIMK KUCMUHUHT KyBYpJIU
KHUCMHUTa KUpPUO, V3 MCCUKIWTUHU MACTIaH KyBypJiapapo OpajuKIaH KelaéTraH
a30T BOJOpoAap amammacura 6epu6, cosy6, 180°C-200°C arpodmma cuntes
MUHOPACHHHUHT TACTKH KUCMHUAaH 4duKuO ketamau. CyHrpa Oyr aszapamammacu
KOHJIeHcaTopra 100opuaub yii epaa cys 6unan +35 ‘Crada coByTHIamM Ba OyHHHT
HaTWXKacuaa ra3 KOJJAUFU aMMHUAKHUHI OMp KHCMH KOHAEHCATJIaHHO, CYIOKJIMKKa
yranu. By ra3 — cyloKJIMK apajanmMacu cenaparopra 000puiand, aMMHaK CUHTE3U
MUHOpacuaa Xocus Oynran amMmmuakHuHr 60 % wyacurasman axpatu® OJUHHO,
oMOOpxoHara - TaHK (KaJUH JIEBOPJIM MyJaTIAaH scajraH KaTra XaxMIaru CYIOK
aMMUaK cakjarud)iapra ro0opwianu. Hatuxana (SbHM XaXKM Topalluim OusiaH
KETaJIuraH CUHTETUK aMMHUAaK XOCHUJI OYJIMIN peakuusiCh coaup OYiuilyd Ba OUp
KHUCM aMMHUaKIU CYIOK XOJIJa ITUPKISIMOH CHCTEMaJlaH OMOOpXOHara 4uKazuo
I000pWIIMIITK) YMYyMHI ra3 apanammMacuHuHr 6ocumu 280-275 atM. bocumraua
nacasiau. [lyHunr yuyH, Oyr azapanammmvacuau 6ocumunu siHa 300-320 atm. [Naii
eTKa3UIll MakKcajauja cenaparop 4MKapaéTraH IUPKYISIMOH Ta3apajialiMacu
MOIIaHUO TypaJuraH NOPIIEHIN LUPKYISLUS KoMIpeccopura roOopwiaau. Yi
epllaH ra3 apajammMacd MaT aXpaTrruura, KeHMHYaIUK 3ca KOHJEHCAlus
MUHOPACHHHUHI KYBYpJIM Opajufura rooOopuiaad. by MuUKZOpAaH YMKKaH
HUPKYJSIIUS Ta3d apajalliMacura3ura sSbHM a30T — BOJOpPOJ apajaliMacu
KYLIWIAIM Ba LUK OOIIKATAAH KalTapuiiaau.

SIHrm ra3 apanamMacMHHHT LUPKYJISALMSA T'a3 apajlalliMACUTa KyIIWII KOWH
KyHuJarn mysoxasajlapHu 3bTHOOpra oJiraH XoJijla amajra OIMpuiaau. Arapnaa
a30T-BOJIOPO/ apajlalliMacu IOKOPHU TO3AJIMKKa ATra 0YIu0, SsbHU YHUHT TapKuOuia
HAMJIMK, WHEPT Tras3jiap Ba 3axapiid Ta3jiap apajaimma japu Hyk Oyica, sbHU
IUPKYJISIIMOH Ta3 apajaliMacd CyrKa 30THAa IOBYJIHUO, To3ajaHraH Oyica sSHTHT
azapajaliMacMHi CHHTE€3 MUHOPACHHUHTI OEBOCHTA MACTKH KUCMHUTa OEpHIIajiu.
Arapna mMpKyJSIMsA razapajaiiMacd TapKuOuja IOKOpUIard apanammanap 0op
Oynca, spHU Ta3 apajaliMacd MHCC aMMMAKJIM yCyJ OuWjiaH To3ajaHTaH OyJca,
SIHTY a30T BOJOPO/ ra3H apajaliMacy a30Ta OMpiiaMud Ba MKKUJIAM4M aMMHUAKIA
KOHJIEHCAMsJIall ammnapaTiapyd opaiufura wdopumr MyMKUHANP. CylOoK aMMHak
OMpUHYM cerepaTop Ba KOHAEHCAIMsi MHUHOpacHJaH KEWHH CYIOK aMMHaK
oMmOopxoHara obOopuiaau. byfnarruu xocun OynaérraH amMMuak OyFiapu
cenaparopra rO0opuiM0 y epaaH CYHOKJIaHTaH Xojra YTKa3aJuraH COBYTHIII
KypiwiMacura €kd aMMHAaKHU XoM amé€ cudaTuia UIUIaTagurad IexJjapra
aMMOHUI CeIUTPAcH, aMMOHHUM CyidaT, I000pUIaIH.

[Mupkymsiiust Ta3u TapKUOWIaH aMMHaK aXpaTtud oJiMHaBepraH capd, yHU
TapkuOuja akCHMH4Ya, WHEPTra3 (aproH, KPEemTOH, TeJIuiiBaxako3ojap) MHUKIOpU
onu6 kemanu. by aca ymymuiil ¢oiinanu 60cumMu yaylmuHU KaMmalTupaau, Oy sca
aKCHHYa SHeprusi capuHu Ba aMMUaK TaHHapXuHU omupanu. lllynunr yayH, 6up
KUCM IIUPKYJISIMS Ta3d JOUMHM paBWIa OamaHI MypH OpKaiu atMmocdepa



xaBocura Tamad poOopuiaau - MacajgaH MOW anMaIlITUPTAY JaH  CYHT

r00opuIaan.
Ha3sopar caBosuiapu:

1. Cynbar KuCHOTACMHM IUKIMK TH3UM Oyiuda wWnmad dYuKapu
TEXHOJIOTHSICH KaH1aik O0CKUUIapaan noopar.

2. Cynphar KUCIOTACMHHM HWIUIA0 YUKApHINZa KaHIald caHoaT YUKWHIWIAPH
YUKA]IH.

3. Cynpdar KHCIOTACHHM HUTpO3a yCynu OuiaH wumnriad YUKAPUIIHUHT
KOHTaKT yCyluaaH GpapKHu.

4. A30T MOHOOKCHJIMHHU a30T AMOKCHIWTAa OKCHIUIAII >KapaéHM CTaTHUKAacu Ba
KHHETHKACH.

5. Cynb(dar KucIoTaciHU KOHTAKT YCYJIU OWJIaH UIIIa0 YMKAPHIIL XOM allENIapH.

6. Cynbdar kucioTa UNUIad YUKAPUITHUHT KOHTAKT YCyinujaa abcopOrus
OYIMMUHUHT Bazudacu.

7. Cynbdar kuclIOTa WHIUIA0 YMKAPUIIHUHT KOHTAaKT YCYJIWJa KOHTAaKT
OYIMMUHUHT Bazudacu.

8. Cynbdar kuciora unUad YUKAPUIIHUHT KOHTAKT YCYJIHJAa YYOK
OYIMMUHUHT Bazudacu.

9. Cynbdar xucnora uUNUIA0 YMKAPUIIHUHT KOHTAKT YCYJIHMJa TO3aall

OYIMMUHUHT Ba3zudacu.

10. AMMHakHM OKCHUIAII )KapaEHUHUHT CTATUKACH Ba KWHETUKACH.

[E—

dDoiigaJIaHUITaH aga0uéTaap:

A Nielsen. Ammonia: Catalysis and manufacture. Springer USA 2011. pp.5-7
Matt King, Michael Moats, William G. Davenport Sulfuric Acid
Manufacture: analysis, control and optimization Elsevier, CIIA, 2013.P.
254

. Anders Nielsen, K. Aika, L.J. Christiansen, 1. Dybkjaer, J.B. Hansen, P.E.

Hojlund Nielsen, A. Ammonia: Catalysis and Manufacture Softcover reprint
of the original 1st ed.Springer CIIA , 2011.P. 143

D.E.Garrett. Potash: Deposits, Processing, Properties and Uses Softcover reprint of the original 1 st d. Springer, CILIA, 2011. P. 640



2— maB3y: KaycTuk Ba KaJIbIMHANMSJIAHTAH COAA MILIA0 YMKAPUIIHUHT
3aMOHABHUIl TEXHOJIOTHUSIIAPH

Pexa:
2.1. Cona nniad YMKapUITHUHT aCOCUH XOoMaIlénapu.
2.2. KanpuuHUpIIaHTaH CO/la OJIMIIHUHT CUHTETHK YCYJUIApH.
2.3. CoJta OUIIHUHT acOCUi OOCKUUIIApH.
2.4. Kayctuk Ba KaJbl[MHAIMSJIAHTAH COJa MILIA0 YUKAPUIIHUHT 3aMOHABUU
TEXHOJIOTHSJIAPH.

Tasnu undopanap: Ammuak, Jle-Illarense npuHIMNN, UUKIMK KypHJIMa, YIOBUU
HATpUH, OII TY3H , KAYCTUK COJIa, KAIbIIUHAIMUIAHTAH COJIA.

2.1. Cona uniiad YMKAPUIIHUHT ACOCHIA XOMALIEIapU

Cona unuia® YMKapUIIHUHT acocui xoMmarmiénapu. CaHoatna «coja» HOMH
OWJiaH TypJaM XWIJard KAMEBUM MoJaiap: KaJblMHUPJIAHTAH cojla €KW HATPHM
kapGoHat Na,CO; (tykma suwmmru 0,5 T/M’); IIYHHHIIEK OFUMp coja maeh
atanaguran Na,CO; (tyxma suwimra 0,9-1,2 T/M’); HaTpuii rHApoKapGoHAT
NaHCOs;; kpuctaiun coga Na,CO;5-10H,0; kaycTtuk cona €xku yroBun Hatpuii NaOH
uniad YuKapuiIagm.

KanpuuHupnanrad cojgafad YIOBYM HATpU, HaTpuil OukapOoHAT Kabuiap
uniad yukapuiiga xoMaimé cudaruaa doinananuinaau. Kansinunupiaanran coja
A Ba b Hapmapjga unuiad yukapwiaaud Ba Oapua TypjAard Inyma unuiad
YUKapuIla, Iy >KymsiaJaH Owulyp, ONTUK Ba MEAWIMHA OWHACH, IIIHIIA
OJIOKJIapu, HpUNANTaH HATPUM CUJIMKAT, COMOJ IUIUTKA, KOpa Ba paHIJIN
MeTaJUTyprusia; KyprollluH, pyX, BoJb(ppaM, CTpOHITUHN, XpOM HUIILIA0 YMKAPUIIIA,
YYSSHHU ~ OJITUHTYTYPTCU3JIaHTUpuIll Ba  (OCHOPCUNAHTUPHUIIAA, UUKUHIU
ra3japuHy TO3aJalla, YUKUHIW SpUTMATIAPHU HEUTpasuIaiia UiaTUIaam.

2. 1-orcaosan
KanpnuHanysianran cojia HaBJIapu

Kypcarkunuiaap
HOMM

Amapkaiu

b mapkanu

OuniinaB

Bupunuunas

HNxkuHuUnHaB

OuuiinaB

BupunuuHas

HNKKnHYNHAB

Hatpwuii kap6oHat
(Na,CO;) macca
yiymu, %, kam
sMac

99,4

99,0

98,5

99,4

99,0

99,0

Harpuii kapOonat
(Na,CO;) macca
yJryuiu,
KyHaupuiaMaral
MaxcyJoT
xucobuaa, %, xkam
amac

98,7

98,2

97,0

98,9

98,2

97,5

Kylinupunranna
HYKOTHIIAAUTaH

Macca yiym (270 —

300°C xapoparnia),

0,7

0.8

1,5

0,5

0,8

1,5




%, Ky aMac

Xopumiap macca 0,2 0,5 0,8 0,4 0,5 0,8
ymymu, NaCl
xucobuna, %, Ky
sMac

Temup macca 0,003 0,005 0,008 0,003 0,003 0,008
ynymu, Fe,0;
xucobuna, %, Ky
saMac

CyBna 0,04 0,04 0,08 0,03 0,04 0,08
spuManurad
MozJanap macca
yirym, %, Kyn
sMac

Cymedatnap macca 0,04 0,05 Menépnan- 0,04 0,05 Menépnan-
ynymu Na,SO,y Marat Maras
xucobuna, %, Ky
aMac

Kaneuunupnanran 1,1 0,9 0,9 Menépnanmaran
coja Tykma
3UWINTH, T/CM",
KYII 3Mac

JloHa0pIMK TapKUOu:

Neo 2K ymaammu Menépnan- 5 5 Menépnanmaran
TYpJaH yTuiiia MaraH
3MaKja KoJaJuran
koimukJIACT
6613 o¥yitnua, %,
KYII 3Mac

Ne 1,25K ynuam 100 Menépnanmaran Menépnanmaran
TYpJIU dJaKJaH
Vrumu JACT
6613 6yiinya, %

Ne 1K ymuamnu 3 Menépnanmaran Menépnanmaran
TYpJaH yTuiiia
J71aK/a KOJdaauran
konauk, JACT
6613 6yiinga, %,
KYII 3Mac

Ne 01K ymuam 7 15 25 Mesnépnanmaras
TYPJIU dJIaKJaH
yrum, JJACT 6613
oyinua, %, Ky
saMac

Harpuii kapOonat 99,4 99.0 98,5 99,4 99,0 99,0
(Na,COs3) macca
ynymu, %, kKam
sMac

DJIEKTPOBaKyyM HIUIIA UIUTA0 YMKApUIIIa TOHAJTOPJIMK TapKUOUTra KaThHuil
amaJl KWJIMHTaH OJIMA A HaBJIM KaJIBIIMHUPJIAHTAH COJa UILIATHIaIH.

b Mapkanu KanbIIMHUpPJIAHTaH coja KUME CaHOaTHIa CHHTETUK HOBYBYH
BOCHUTAJIap Ba MOM KHCJIOTaJlapu MIILIA0 YMKapHIlga, dpUTMAJIapHU To3ajalljia,
dbochopau, xpomiin, Gapuilii HATPUWIW Ty3/ap WMNUIA0d YUKApUIla KapOOHATIH
xoM amé€ cudatuaa, TIULEPUH, AU CIUPT, I[EJUII0I03a-KOF03 HIIab
YUKApUIIa, Jak-0YEK Ba He()Th caHOaTIapU/IA UIUIATUIIAIH.




Hatpuii 6ukapOoHAT 03MK-OBKAT, KaHIOJATYMIMK Ba KUME-(papMareBTUKa
caHoarjiapuaa, MeAUIMHANa, VT YUUpuUIl MoclaMalapuaa, CyHbUH MUHEpal
CYBJIap UILIA0 YMKAPUILIA UIUIATUTIAIH.

Kpucramn cona Typmyiijga KeHTr KYJUIaHUIICA, OFUP COJIaJlaH METaJUTyprus,
IIMIIa Ba OOIIKA CAaHOAT TapMOKJIapH/ia KeHT KYJUTaHHUIIa Iu.

Kanbuunaupnanrad cojga — oK KyKyH KpucTaml Moajaa 0ynuo, 3uuiuru 2,53
F/CM3, 854°C na cyrokianaau. Coma xaBojaru KapOoHaT aHTUAPH Ba CyB OyFUHU
OupukTHpUO 0O KMCMaH HaTpuil ruAjpokapOoHarra ainanaau. Harpuii kapOoHat
cyB Owmitan Oup Karop O6mpuxmanap: Na,CO;-10H,0, Na,CO;3-7H,0, Na,CO5-H,O
xocun kuianu. Coda cyBia SXIIW 3PUNIA, YHUHT 3PYBUYAHIIMTU XapOpaT OIIUIIN
6uman opramu (0 Ba 100°C xapoparma 100 r cyma termupimua 6,8 Ba 44 T
spuiian). Cona cyBaarv 3purMacua Kywin UIIKOPUI XOCCAaHU HAMOEH ATajIu.

Hatpuit xapOonar aiipum Tabumii cyBimap TapkuOuma Oyiamu, macaiaH
Tponsap 1e6 atamyBun Na,CO;3;-NaHCO;52H,O Tapkubura xkupaau, IUIYHUHTICK
KarTuK uykuHau Na,COs5-10H,O (naTpoH) Tap3uaa yupaiiu.

2.2.Kanvyunupnanzan cooa oauwinunz cunmemukx ycyaiapu. CaHoat
MUKECHIA COJla OJIUII yCcynu (paHily3 Bpauu Ba kumérapu JlebiaH TOMOHHIaH
1791 ¥unna taknud stunradH. by ycyn Oyiinua KaTTHK OII Ty3W Ba CyJibdar
KHUCIIOTaJlaH OJIMHTaH HaTpuil cynbdar, OXaKToOIl Ba KYMHPHU ailllaHyBYH
newnapaa 950-1000°C xapopaTna CyIOKIAHTHPHII OPKATH CONANH CYIOKIAHMA
XOCHJI KWJIMII OMJIaH co/ia UIIad YUKAPUIITaH:

N&zSO4 +C+ CaCO3 = N&2C03 + CaS + 2C02

Comanum CyroKJlaHMa COBYTWITAHJAH CYHT MalJallaHaid Ba CyBJa
sputiwiagy. Coxa HpUTMACH SpUMAlAMraH 4Yykma (KaJbLMi cynabpua) IaaH
aXpaTuiaau, TapKUOWJArd YIOBYM HATPUMHM cojara YTKa3WIl y4yH KapOoHaT
aHruApua OWiiaH UluUIaHaau Ba Oyriatwiaau. KaTrTuk Ku3aupuil Ba MaiiianaiiaH
CYHr Tai€p wMmaxcyjorra aWnaHaau. JleOman ycymu OViimya oJWHTaH
KJIBIIUHUPJIAHTaH cojJa KUMMaT Oyiuimu Ouian Oup Katopnaa cudaTu macT Ba
»)apa¢Hiapa UIIaTHIAIUTaH KUX03J1ap XaxMI0p Oymaau.

AMMUaKIH yCyJiJa coJia OJIMII Kapa€HUHU KyWuaaru yMyMui TEHIJ1amanap
opKayii u(hogaTaHUIIN MyMKHH:

NaCl + NH; + CO, + H,0 2 NaHCOs + NH,CI + Q (1)
2NaHCO3<:’ N&2C03 + HZO + C02 - Q (2)
2NH,CI + Ca(OH), = CaCl, + 2H,0 + 2NH; + Q 3)
CaCO3;=CaO0+CO,-Q 4)
CaO + H,O =Ca(OH), + Q (5)

(1) — (2) peakuusutapaan KYpuHaAUKY, COAA UIIA0 YUKAPUIITHUHT AJIOXH/IA
Oockuuapu oup-ompura y3Buid OOFITUKIUD.

KapGonar aurugpun (4) peakuus Oyiinya xocus OYnaau, UIyHUHTJEK
HaTpuil OukapOOHATHHMHT (2) peakuus OyiHya MapyalaHUIIKA (KaJIbLIMHALUS
kapaéHunaa) axpanu0d uukamu. Hazapuit >xkuxarman onrasga ammuak (1)
peaknusna capduanmaiiau, dyHkd yHU (3) peakuus Oyiinda pereHepalysiaHain.
ByHuHr yuyH capdranaguran oxakiu cyB (5) peakuus Oyinya oxakaaH, 0XaK 3ca
(4) peakius Oyiir4ya OXaKTOIIIaH OJTMHAIH.



Coma wmna®d YWKAPUITHUHT STOHA UYWKUHAWCH  KAJIBIHA  XJOPH]
XUCOOJIaHAIN.

Kanpuuaupnanran coja OJuII Y4yH OII Ty3H, oxXakrtom (€ku OYp) Ba
aMMUaK xomam€ cudaTuia UIUIATWIAAM. AMMHAK HMIIA0 YMKApPHUIL UKW
YHUHT HYKOTUJIUIIM XUCOOUTrarnHa UIaTUIa Iu.

Om Ty3u 305-310 1/71 KOHUEHTpauusuiM HpuTMa (Hamako0) Tap3uja
unutatunaan. Copa wunuiad YuKapula CyHbUM Ba Tabuui  HamakoOnap
UIUIaTUIAIN.

Oxaxromr. Coma unuiad YMKapUIIIa WILIATHIAAATAH OXAKTOII TapKUOWIa:
CaCO; 92-94%:; Fe,03;+Al,05 0,2-0,6%; Si0, 3%pnan xyn smac; MgO 1,5-2,5%;
CaSO, 1%; H,0 0,5% 6ynummu kepax.

Avmvmak. (1) Ba (3) peakmumsutapjaH KYpUHAIAWKWA, WNDIA0 YUKAPHIIIATH
all;laHMa XapakaT/aa aMMHuaK Hazapui KkuxataaH capd Oymmanan. AMMo amanaa y
03 MHUKAOpAa HYKOTWIaIu. AMMHAK WYKOTWIUIIMHU TYJIIUPUO TYpHUIl Y4YyH
TU3UMIa aMMHAKJIU CYB KHPUTHIIA]IH.

Exunru (4) peakius Oyiinya OXaKTOIIHHM Kyiaupui, (6) peakuus Gyiinua
HATPUM TUAPOKAPOOHATHU KaJblMHALMSAJIAII YYyH WIUIATWIaAd. bupuH4n
XOJlaTAa KaM KyJUIM KOKC Ba AaHTPAIMT, WKKUHYM XOJIaTJa 3Ca TYpIu XU
EKUIIFUIIAap: TOLIKYMHUP, Ma3yT, TAOUUIA ra3 Ba OoIIKaiap UILIATUIAIH.

Kyurupot cona 3aBojuaa TOMKYMUPHHU KyHIUPHII Kapa€HUla XaM TaOuHii
raz €éxwirucuaad (organanwiagu. Xocua OyiraH kapOOHAT aHTUAPUIJIM T€Yb
ra3yl YaHrJiaH TO3aJIaHA/IH.

Hedpenun n(Na,K),0-AlLbO;mSiO, — coma onum y4yH MaHOaa
xucobmanaau. Hedenunnan anroMunnii okcu (ruHo3éM) onuniaa Tapkuouaa 10%
Na,COj; Ba 3-4% K,CO; 6ynran yukuHAM X0CHI OYnaau. YNKUHAWINA CYIOKJIUKHU
Typiau Xuj Xapopardga OyFjaTUII OpKalM cOJa Ba MOTall aloXuAa-aJoxuaa
aXpaTuO OJUHAIIH.

Hedenuunn kommieke kaiita unutam (Al,Os;, nement, Na,COs;, K,CO;
JapHH OWp BaKT/ia OJIMIII) COJIa OJIMII XapakaTIapruHU aMMHUAKIIM yCyJra Hucbaran
KaM Oynuimra oaub Keaiu.

Cooa onuwnunz acocuii oockuunapu. Hamoxoonu mozanaw oyaumuu,
mMexXHON02UK mu3umu. AMMUAKIIA YCyJl OWJiaH KalblMHALMSJIAHTaH coJla UIad
YUKAPUII TEXHOJIOTHK OOCKUWIApU KyHuaaruiapaan nuoopar.

NaC1+NH3+C02+H20 <> N&HCO3+NH4C1

Ymby peakius 2 Ta moroHana yTkaszunaau. bupuHun noroHanga abcopOms
Ba WMKKWHYM TOFOHAJa KapOoHu3arus sxapaéunapu ytraswiaau. KapOonuzamms
xapaéuuga uykmara tymrad NaHCO; ¢uubtpamnus ycynum OuiaH aMMOHMNA
XJOPUA TY3WUJaH axpatuO® OJIMHAIM Ba KaNIMHAINMSIAHTAH COAa OJUIN YYYH
KaJIbIIMHAIMS OV IMMUTa F000pIIaau

2Na HC03—> NazCO3+C02+H2 O
[Tapuamam Temneparypacu 160-180° C TAIIKWAI Kujagu. Xocuil OyJraH
yIiepoa OKCHJ ra3u kKapOoHu3aius Oynumura rodopuiaau Ba Oy eple acocui
»KapaéHyiapJaH Tallkapy Oup HeuTa EpJlaMui >kapaéHiiap yTKa3uiaaiau.
Xocun 6ynran NH,Clnan sca aMmMmuak pereHeparusi dTUiau0, adcoporus
Oynumura r00opuIaan:



2NH4C1 +Ca (OH)Q—) 2NH3+2H20+C3C12

CaCl, yukunau cudaTuaa Maxcyc MMFUHIMUIAP/Ia CaKJIaHaIH.

Kampumii  rugpookcun osmm  yuyH 3apyp Oymran CaO kapOoHat
xomamécuan onuHaau.(0yp, oxak Toly Ba Ooukaiap).

CaC03—>CaO+C02

CO, ra3u kapbonmzanus Oynumura rooopwiaau, CaO maH 3ca KaJbIHi
TUAPOOKCUAN OJUHAIM.

CaO+H,0 <> Ca (OH),

bapua coma 3aBommapuma NaCl cyB sputmacu Na,CO; Ba Ca(OH),
épnamnapuaa Ca Ba Mg noHIapuaH TO3aJIaHA/IH.

MgCl,+Ca(OH),—»Mg (OH),+ CaC(l,
CaCl,+Na,CO;— CaCO;+2NaCl

CaCO; Ba Mg(OH), yukunau cudartuja cakjaHrduiapra TallUlaHaau,
to3ananrad NaCl spurmacu abcopOuust Oynumura 000puIaIn.

Hamoxo6nu mo3anaw.bupnaMud HaMaKOOHUHT TapKuUOWJa KalblIMK Ba
MarHui Ty3japyd MMBXyA. Arapia yjnapJaH paccosl To3ajlaHMaca, 4yKmara
KyHuJard axum spuMaiaurad oupukmanap tymumu MymMmkud: CaCO;, Mg(OH),,
NaCl - Na,CO;- MgCO;, (NHy),CO;- MgCO;. by Oupkmanap ammaparypa,
TpyOanap/ia THKWIUIITN MyMKWH Ba Tal€p MaxCyJIOTHUHT CU(ATUHU MTacaTUPAIH.

HomokoOHM KanbIluil Ty3/apujaH To3alall y4yH CcOJa KYJJIaHWIaIH,
MarHui Ty3japy y4yH KaJbLWI TUAPOOKCH MUUIaTUiIaAu. To3aJallHUHT FOKOPHU
JapaXacMHU TabMUHJIAII YYyH OepuiaéTraH peareTJapHUHT MHUKIOPH KyAa Xam
03 opTUKuYanukaa Oynuimu kepak. LIIyHUMHT ydyH peareHTIapHUHT JO3UPOBKACH
aHuK Oymumm nosuM. SO, HOHIApH paccoiga HaTpuil cyabdar Tysw Xomma
KOJIa/IH.

CaSO4+Na2CO3 —>N32804+C3CO3

Cynbdar vOHJapU AUCTWIUIAIMA >Kapa€HUIa Kapa€Hjaap HOpMall YTHII
YU4yH XaJIOKUT Oepaiu, YyHKH KalbIUi CyiabdaT Ty3u UYyKMa XOCHJI KHJIMIII
MYMKUH.

Xo3upru KyHaa cyibhaT HOHJApHUIaH TO3AJIANIHUHT CcaMapoaapiu
yCyJlIapy TONUJIMAraH.

Hamoko06 Tto3anam >xapaéHuja YYKUIIHUHT FOKOPH TE3JIUTUTa SPHUIIIHIIL
yUyH KaJIbIIMF MOHJIAPHUHT MUKJOPY MarHui WoHIapura HucOatan 3-9 mapra Kym
Oynmumu Kepak. ByHMHT HaTwKacuja YYKMAHWHT 3WYJIUTH OINTaH XHcoOuTa
yyKa€TraH MIJJAMHAHT WYKOJIMIIIAPU XaM KaMasiau.

Tozamam »xapa€Hujga TeMIeparypa OIIMPUIICA, HWOHAJIMAIIWII Ba
Jeruapatanus oSkapaCHiapu —Te3Jallaayd, WHAYKIUS JaBPUHUHT  BaKTHUHU
Kamaitupaau. TeMmneparypa ONIUIIN OWjIaH PACCOTHUHT EMUIIKOKIUTH Kamasiu,
CYCTIEH3USTHUHT YYKUII KapaéHU HOpMaJ XoJaTAa KeTMAaciurd MyMKUH. byHnaH
TalIKapy KeMUHIU aMMHUaK adcopOLus kapaéHu yuyH TeMIlepaTypa IoKOpH OVIIHIL
kepak omac. IllymuHr ydyH Tosamam kapaémmma 12-20° C rtemmeparypa
kyananmiaan. Hamoko6na Maruuit nonnapu kanua kym 6yiaca 20°C temmeparypa
KYJUTAaHWIaJ1, MAarHUM MOHJIAp KaMJIMT U1 12°C TeMneparypa KyJUITaHWIaau.



Oxopuma  alWtm®  yTKaHUMU3AEK  HAMakKoOOHW  To3ajamra  yHJAa
KylIuMYaiapHu WyKoTuin kupaau. Kaiita uiamnira kenagurad Ty3Jd Hamako0/a
03 MUKJIOpJIard MEXaHWK apanammMainap (KyM), KaJblLUid Ba MarHuil Ty3Japu
oynaau. Hamako0 TapkuOugaru Kajabliuii Ba MarHui Ty3jiapu aMMHaK Ba KapOOHAT
aHTIIpUJ TabCUPHIA dpUMANIUraH OMpUKManap: KaiblMi KapOOHAT Ba MarHuii
THAPOKCUTra ailmaHTUpuiInin MyMKuH. CogaHuHT OyHJal Kymumyanap Ouiad
U(DITOCIAHUIIMHUHT OJIIMHU OJIMII Ba COJA MILIA0 YMKAPUII KUXO3JIaHHUIIUHUA
MypakkaOJamTHPMAcIuK Makcaauja HaMakoO OJJIMHIAH KylluMyaiapJaH
To3ajaHuIIM J1o3uM. Hamako0 MexaHHK Kymumyaiap Xamaa Kajdbluid Ba MarHuu
Ty3/MapuaaH axXmmiaad To3ajgaHaad. MexaHuk Kylumuaiap THHAUPHUII WY OuiaH
axxpatwiagu. Marauii nonnapunan tozanamnau Ca(OH), éxku NaOH 6unan kaiita
UIUTAII OPKAJIA aMajira OLIUPUIIAIN:

MgCl, + Ca(OH), = Mg(OH), |+ CaCl,
KaJIbIIUI MOHJIApHUIaH 3ca co/ia €pAaMu/ia TO3IaHAIN:
CﬂClz + N32CO3 = CaCO3i + 2NaCl

Ca® Ba Mg®" wmonmapu HucOatura MyBO(GHK COJA 3aBOMLTAPUAA HKKH XHI
TEXHOJIOTUK cXeMa Kysutanuiaaau. Kanbluil MOHJapUHUHT MUKIOPH Kym Oyiica
Oup MOFOHAIMK TEXHOJOTUK CXeMa KyJlaHwiaau. by cxema Oyitndya HamakoO Oup
BaKT/Ia XaM KaJbIIMM XaM MarHuii MOHJIApUAaH To3ajaHaau. Marauil nOHIapHUHT
MUKJIOPH Kyn OyiraHuga Tos3ajaml >kapa€Hu WKKH OOCKUWIM yCyJjja amaira
ommpunanu. bupunun Oockuuna Ca(OH), €pmamuaa Mg(OH), uykrupunamu.
Nkxkunun Oockuuna Na,CO; Epmamuaa kaneuuii uonnapu CaCO; Tap3una
YYKTUPUIIAIN.

Oxaxkmowinu Kyuoupuw oyaumu. OxXaxiu cycneH3us 01Ul mexHoa02uK
musumu. Kanpuuii oxcuja (oxak) Ba KapOoHAT aHTuaApuj oyinil. (OXaKTOIIHU
kyiimupum  1100-1250°C xapopatia amanra OmMpHiand Ba OyHIa Kyinjaard
peakius cogup OViamau:

CaCO; =Ca0 + CO,-Q (Q=177.9 xx)

Ymly peakIussHuHT MyBO3aHAT KOHCTaHTacu (pa3anap Kougacura OMHOaH
dakat CO, HUHT KOHIIEHTpAIUsicura OOFJIUKIND:

K= f CO, éxu K= fp*CO,
P* CO, myBo3aHat/Iu napuuag 60cum.
LgP*CO, =-8200/N ++9,88

CO, HumHr MyBO3aHaTii OOCMMHU YHUHT Ta3nu (azagaru OocuMHIaH
tokopu Oynran Takaupaa CaCO; mapuananwmu MymkuH. CO, HMHT MakcUMall
napuuan 6ocumu ounk rauaa 40klla 6ynumm mymkus. by 6ocumaa CaCO; HUHT
napuananumy 840° C na Gourtanagu. Jlekus, yuiOy Temieparypaa NapyaiaHui
dakar kapOOHAT XOMAMIEHWHT fo3acuaa Ky3aTWiIadu, XOMAIIEHUHT WYKH
KaTjaMmjaapu TnapuajaHMaian. XOMall€HUHT [03acujia Ky3aTHIaJd, XOMAIIEHUHT



WYKW KaTJIamJIapy NapyajlaHMaid. XOMalEHUHI MYKM KUCMIIAPUHM MHapyaialil
yayr amanga 900°C TemmepaTypra SpHmIHMII 3apypaup. YOy TemmepaTypaHu
MIMXTAHUHT KYWJIUPHII 30HACH]A KUPUIIM Ba YUKMUIIKIA MUHUMan 1e0 KaOyn
KWW MyMKHH.

CaCOj; HUHT TapyajlaHUII TE3JIUTY acOCaH KyMAUpUiIaETraH MaTepuaTHUHT
TeMmriepatypcaura Oornukaup. Xocun Oynaértran CaO HUHT CTPYKTypacu
KyHIupHIIl TemIeparypacu OuiaH Ba Iy TeMIEpaTypaHUHI TabCHp BaKTHUTra
Gormukaup. Akt CaO 1oMIIOK mapoutaa, Temmeparypa 1150°C 6yranna xocun
Oynanu.byHmaii 10KOpH OITaH XWCOOWTa PEaKIMOH aKTUBIUTH KECKUH KaMasIu.
CaO HHHT aKTHBIMIMH KaMaiTHpMaciuK yuyH Temmeparypann 1200° C nam
OLLIMPUII KEPAK IMAC.

Maxtanu neus yaymuaopauru 140-160 xr/T xokc capdruaHranga cyrkacura
25-125 T CaO Hu TalmKui 3TaIH.

Komnpeccopra

9 - R S )
2.1-pacm.Oxaxmowinu Kytuoupuul #capaéHuHuHe mexHoa02uK cXemacu.

CYHIHpHINTa

Cona unad yukapuiijga KapOOHAT XOMaII€cH KyWIupuiaaguraH meyaaH
CO, HUHI KOHUEHTpAIMSICU WIOXKM Oopuya IOKOpU OYiraH ra3 YMKUIIMHU
tabMuHIa jJo3uM. [y cababnu neunan yukaérrad ra3z Ba CaO OuaaH MCCUKIIUK
MUHUMAJI paBulIAa HYKoIUIIM Kepak. by Tanabra maxrtanu neys I0KOpU Japakaaa
’aBoO Oepanu. BepTukan mraxTaHUHT IOKOpU KMCMHJIAH KapOOHAT XoMmalmiécu Ba
Exunru (KOKC), MACTKM KUCMHUJIAH 3ca XaBo Oepwiamu. Mccuk rasmap MeYHUHT
IOKOpY KHUCMHTa YWUKHO COBYK IIaXTaHW KH3AUPAIM, IMAcTra TYIITaH FOKOPH
XapopaTaard Kajblluii OKCHI KUpUO KemaétraH XaBoHM Kuzampanu KapOonart
XoMarécu reusapra XaBoJid KaHAT Wyn OwiaH BaroHwanapaa Oepunamu. [leura
OepuliiaH OJJIMH Xap OWp BaroHwyara J03aTop OpKaId EKWIFH Oepuiiaau.
Tan€pnanran MmuMXTa MaxCyC OKIAIl MEXaHU3MHU €paaMuAa medra OUIUpPUIIALIU.
Xocun Oynran KaiblLMi OKCHA MeXaHu3M (9) opKajlu MeyjaH 4MKapuiaad Ba



TpaHcnopTepiap €paamuna Oynkepiapra (8) 6epunamu. [leuna xocun Oynran ra3
yMyMHI KosiekTopra kenaau. COBYyTHIN Ba TO3aJAHUIIM YUYH ra3 KOJUIEKTOpPJaH
IOBUTrMYTa (2) Ba yHJAH KEWHUH SJIEKTPOPHIBTPIApHUHT CKpyOOepsd KUCMHUTa
Oepunaan. DNEKTPOPUIBTPHUHT CKpyOOep KucMHM EFOWIM HaMyHa OuilaH
Tynaupwiran 6ynaau. KOBuTruuga ras coByTWJIaaM Ba HUPHUK 3appadaiapliaH
To3anaHaau. byHaaH Tamkapu Oy epaa cyB OyFilapu XaM KOHJCHCAIMsUIaHA]IH.
OnexkTpoUIbTPHUHT CKpyOOep KucMHUAa ra3 Maijga 3appavanap (TyMaH) aaH
to3anaHagu. CoOBYTWIraH Ba TO3aJaHraH TIa3 KOMIIpeEccopiap OpKalu
KapOOHM3aIWs Oy IMMHUTa 1000pUIIaIH.

Abcopouua oynumu. ammuak 6a y2iepoo OUOKCUOUHU adcopOuus xncapaéHu.
Abcopoyusa ncapaénune Kuckaua macnugu. KapOoHaT aHruapua  Ba
aMMUAKHUHT O TYy3HW dpUTMacura adbcopOmmsic KyWuaarn KUMEBUNA peakiusiiap
oyitnua coaup Oynaau:

NH3 + Hzo 2 NH4OH + Q
2NH3 + COZ + Hzo 2 (NH4)2CO3 + Q
2NH; + CO, — NH,COONH, + Q

By peakuusimapHuHr O0apyacuaa MCCUKIMK axpanuO unkaau. Ly ca®abmm
abcopOuus MuUHOpanapuaa adcopOuus JapakaCMHHU OIIMPUIN YYyH HaMakKoOHU
COBYTHII Ha3apja TYTUJIaIH.

by epna ammunak HCO3 wmonmapuan NH,HCO3 xmop monmapuan NH,CI
MoJ1aiap MaKIuaa OoFnaau:

NaCl +NH,HCO3<>NaHCO3+NH,C1

AMMUaK SIXIIM 3PUWJIUTAH Ta3, YHUHT a0COpOLMs TE3JUrU IOKOpH OYiuo,
rasiu mieHka AudPpy3uoH Kapuuaura OWIaH aHUKJIaHAIN.

Jnokcua yriaepo 3ca XM dSpUMalIUraH Tra3, YHUHT a0COpOIusl Te3IUTH
Kam OYJn0, CYyIOKIM TUICHKA Kapiiuiauru Owian anukianaau. C0, ra3u OTHWIHIINA
aMMUaK OopiurHaa Kailtap KUMEBHM peakuus OwiaH Mypakkabnamaau. bynmgan
Tanrkapu, ammuak oopauruaa C0, HUHT MyBO3aHATJIM OOCUMU KaMasi/iy.

AMMOHUIIAIT HATHUKACKIA CYyB OYFIIAPUHUHT KYTI KUCMU KOHJICHCATIIaHAU
Ba OYHHMHT XMCOOUTa PaCCOTHUHT XaXmu 3-4% ra omaam.

Nmna®  4gukapuin mapouTua AUCTWIUISNUS OJKapaCHUHU — YTKa3WIjga
COByTTMYJlaH 4uKaétran rasHuHr 6ocumu 93,1 klla tamkun kunagu. Jlemak,
Ta3HUHI COBYTHII 4Ye€rapaBUl TeMIlepaTypacu 52°C mm tamkun stagu. Mnmab
YUKAPHUII TAPOUTHAA TEXHOJOTHK PEKHUM Y3TapuIld MyMKHH Ba IIYHHHT YY9YH
temrepatypa 55°C man xam Oynmaiinu. Onatna 60°C temmeparypa yUUIaHAIH.
Kap6onuzanus oymumu Tajabaapura Kypa aMMOHUITAITraH
HaMOKOO/JarnaMMHAaKHUHTKOHIIEHTpAIMsACH ~ OenruiaHaan. by KOHICHTpanus
Kylnaard Hucoarra »kaBoO OepHIIN Kepak.

NH; :NaCl=1,1-1,15

Arappaa to3ananran HamokoOaa NaCl koHmeHTpamusicu 106 H.A. Tamrkum
9TCa, AUCTWUISALNS Ta3JIApUHUHT CyB OyFJapu KOHJIEHCAIlUACH Ba CYIOK (asza
3UWINTY KaMaluIIM Xxucooura 0y KOHLEHTpallis aMMOHUIIarad HaMoKo01a 88-
90 n.n. xkamasau. Jlemak NH;:NaCl=I1,1-1,15 6ynran xonga aMMOHHUIIAIITaH
HaAMOK0Oma aMMHuakHUHT KoHIeHTpamusicu 101-104 w.x. Oynumum kepak. WUirad
YuKapuIn mapoutuaa ymoy koHneHnTpamus 100-106 H.1. Tamkut dTaamu.



KapOonat aarugpun abcopOruscu OMPUH-KETUH KOWIAITaH UKKUTA KaTTa
Ba KMYMK aOcopOuus MUHOpanapuja amanra owmupuiaad. Karra MmuHopa xaBoHH
I0BUII (UIBTpIApH, abCOpOLMs Ta3japvHU IOBYBYHM, ra3 COBYTIMYM, OUPUHYH
abcopOep Ba THHAUprUYAaH nOopataup. Kuank MuHopa sca abcopOius raziapuHu
IOBYBYH, UKKHHYN abcopOep Ba THHAMPTrUYAaH HOOpat Oyiaam.

Kapoonuzayusa yncapaénununz puzuk-kumésuit acocaapu. Kapoonuzayusn
oynumununz mexuonouxk cxemacu. KapOoHuzanusi — KyHugaru peakiusiiap
Oyiinua aMMOHUIIAINITaH HaMakoOra kapOOHAT AaHTUAPUJ Ta3WHU FOTTUPHIL
YKapaCHUIUp:

2NH4OH + C02<_—) (NH4)2CO3 + HzO +Q
(NH4)2CO3 + C02 + HQO pad 2NH4HCO3 + Q
NH2COONH4 + 2H20 pad NH4HC03 + NH4OH + Q

AMMOHUUTUAPOKAPOOHATUILIKOPUUMYXHUTIA NaCl
OvuTaHaTMAITMHUTIIPCAKITNACUTAKAPHUIIIA TN,
OyHJaaMMOHUNTHAPOKApOOHATraHUCOATaHKAMIPU I IUTaHHATPUUTUAPOKAPOOHATX
OCHJIOY A Iu:

2NH4HCO3 + NaCl 2 NaHCO3 + NH4CI + Q

KapbonuzanuspeakiusacukanTapBadHI0TEPMUKIUD.
HaTpuiixnopuHuHTHATpUUTHAPOKapOOHATTaKOHBEPCHSIAHUIITHUHTMYBO3aHAT AP
aXacuXapopaTBaTabCUPIAIlyBYUMO11aTaPKOHIIEHTPALUSICUT A0 OFTUK NP ..
TabcupiamyBud MOJJaNap XapopaTH KaHYaJIMK macT Oyica, KOHBEPCHSUIAHUII
IIYHYAIUK KaTTa Oyiau.

bonutanruy MoaamapuuHT KOHIIEHTPAIUSACH OIIMINKA OWJIaH YYKTHPUIITaH
NaHCO; nuar muxaopu ommbd O6opanu. IIyHUHT ydyH coma unuiad yuKapwHIiia
HaMok00 NaCl 6yitnya MakcuMas KOHIIEHTpaIusl OuJiaH Tal€piaaHuIIMra xapakar
KuivHaau. byHpman Tamkapu To3anamia Ba abcopOrus kxapaéHuma NaCl
KOHILICHTPALUACH KaMalHIIIUra uyJi KyuuiManiam.

DOpuTMana aMMUAKHUHT KOHILEHTpanusicHu uyykmara tymaérran NH,HCO;
MUKIOpU Owmnan derapananrad. 30°C Ttemmeparypaja yYMyMUH aMMHUAKHHHT
YMYMHI1 XJl0pra HUCOaTH Oupra TeHr.

KapOonuzanus xapaéuuga 15% aMMuakHUHT ra3 OujaH YMKUAO KETUILU
MyHocobOatu Ounan Oy HucoOat 1,10-1,15 atpoduna ymnanagu. Mymkud Oyiran
Makcuman KapOOHHW3alMs Aapa)kacura spuiuil kKapOonusamus razugarn CO,
HUHT KOHIIeHTpauuscura ooraukaup. KapOonuzauusara AMoKcua yriaepos cojia Ba
oxak Toml ydokiapumad kenaau. Copa ywoknapu rasu (85-90% CO,) Tynuk
kapOoHm3anusara 6epunanau. by rasra kepakim MUKIOpa OXOK TOII YUYOKJIapH T'a3u
kymmnaau (33-40% CO3).

Kap6onuzanusa Oymumuaa NaHCO; HUHT WHPUK KpPUCTAUIAPUHU XOCHI
KWIWII SHT MyXUM Macanaaup. KapOoHuzarusi KOJIOHHACHHUHT YHYMJIOPJIUTH SHT
CEKUH YTaauras kapaéHra OOFIUKIUp. DHr ceKuH YyTanurad >xapaéH ne6 NaHCO3
HUHT  Kpuctajuim3auusacuu xucoOnamr MyMmkuH. NaHCO; HuHr #upuk
KPUCTAJUIAPUHU OJIMII BaKTHU Tanad kuiaau. Cyrok Ga3aHUHT KOJUIOHHAJAH YTHII
BaKTH KOJIOHHAHWHT 3pKHH Xaxmura Oormukaup. IIIyHWHr ydyH KOJIOHHAHWHT



0apOoTak Tapelkacu KOJMaKd, Maxcyc KOHCTpykuusara sra. Kommak termpa ras
MHUHHMMaJ Ba CyCHEH3usi Makcuman xaxMm osramiaiguiap. NaHCO3 HuHr
KpUCTaJUIM3aIusl Kapa€Hu KapOOHU3alMOH KOJOHHAHUWUT MabyM TeMmIepaTrypa
pPeXKUMUHU Tanad KUJIaIu.

NaHCO; kpucramnapura KyWuaara [OKOpW Tajabimap  KyWuiagu:
KpUCTaJIap eTapiu JAapaxana uupuk oynunuiapu kepak (100-200 mxwm), yimuamu
Ba makiaM Oup xun Oymumu 3apyp. by TamaGnapra keluHru KyHujaaru
anmapaTIapHUHT SXIITH UIUIANITra OOFIUK: BAKKYM-(IIIBTP Ba CO/Ia YIOFH.

AMMOHUWANIAaHTaH Ty3JM HaMakoOHM KapOOHM3alMsUIall  YyKTUPYBUH
KapOoHM3anusa MUHOpacuja amanra omupuinaan (2.1-pacm). KapOonuzanus
MUHOpPACUHUHT Oanmananuru 23,1 gan 26,1 m raya, nuku auamerpu 2,3 nan 2,68 m
radva OYynmuO, UWMAMHAP MAKIWAArW MHHOpaAup. MUHOpA COBHTTHYIAP
KOWNAIITUPWIITAH €TTUTAa COBUTYBYM HHpUK Kabapukimap 1 Ba 29 Ta wmaiina
KaOapukiap 2 naH nbopar. AMMOHHUIIAaHTaH HAMaKo0 MUHOpa IOKOPU KUCMU/IAH,
tapkubuga CO, TyTran ras 3ca Kydu KUCMUJIaH Oepriiajid Ba y KylHlaH I0OKOpHUTa
Kapa® KapaMa-Kapmiy OKUM Oyiuda XapakariaHagd. dazamap TYKHAIIMII
I03aCMHU  OLIUPHIN  Makcaauaa KapOoHU3alMs, UIYHMHTJEK aOcopOIms
MUHOpasiapura 6apooTax KajanokJaiap YpHaTUIAIH.

AMMOHUN THAPOKAPOOHATHUHT XOCHJI OYIUIIM MHUHOPAHUHT FOKOpHU
kucMuaaék  Oommanaau. JKapaéH keuummra MyBOQHUK XOoJga aMMOHUUN
TUAPOKAPOOHAT  HATpPUM  TMApPOKapOOHAaTra  KOHBepcusulaHaau.  Harpuid
TUAPOKAPOOHAT  HSPUTMAHM  TYHUMHTUpAaaAW Ba  KpuctawwiaHagu. Harpuid
TUAPOKAPOOHATHUHT XOCHJI OYIIUII PEaKIUsCU Ba YHUHI KPUCTAJUIAaHUIIUTA BAKT
capbnaHaay, MIYHUHT YYyH peareHTIap TabCUpJAIIUIl BaKTUHM IIyHAAl
TabMHUHJIAHUIIM JIO3UMKH, OYHJA ylap ACSpiM Tyia TabCUPJAIIUILIApPU KEpak.
ByHUHT y4yH kapOOHM3alusi MUHOpajapu ojaarnard adcopOuus KUXo3JIapuiaH
dapkau paBumga Hamako0 OwiaH Tyna TYyaupuwiran OYyinaad, HaMaKOOHWUHT
peakTopja OYnuin BakTH 2-2,5 COATHW TaIIKWJ AdTagu. TH3UM KapIIMJIMTUHHA
SHTHII YUyH MUHOpara ra3 2-2,5 atM 6ocumM octuja Oepuiaim.

Hatpuit rugpokapOOHATHUHT WHUPUK KPUCTAJUIAPUHU XOCHJI KUJIUII YYYH
MuHOpa Xapopatu 25-30°Ca yuuab Typriaim.

Huamerpu 2,3-2,68 M Oyiaran MHUHOpa yHYMIOPJIWTH cyTkacura 85-150 T
Na,CO; uu, quametpu 3 M OynraH MUHOpa YHYMIOPJUTH 3ca cyTkacura 250 T
Na,CO5 HH TalIKWJI STaJIH.

Quavmpayuasa - KalyuHayusa  0YIUMU,  MEXHOJIO02UK  CXEMACHU.
KapOoHuzanuoHn KOJOHHAJApJlaH CyCHEH3Usi TapKuOujgard THUApoKapOOHAT
HATPUMHU aXpaTull ydyH (QUIbTpiall >XapaCHU KyJUIaHWJIagu. XOcCusl OYiraH
KpUCTaJJIap KaJlblMHALMUIAII-OyIuMura oepunaau, GUiIbTpJaH YUKAETraH CYIOK
¢daza aca qUCTUIUIALMS OYIMMHUIra aMMHUAKHU pereHepalus KWInI Y9yH Oepuiaiu.

Tapxkubuma NH,Cl, NHHCO;, (NH4),CO;, NaCl Tty3mapu Oynran
sputMmanan NaHCO; kpucramuiapuau GuibTpiaml y3ayKCU3 UIUIalIUraH BaKyyM-
bunpTpnapaa amanra omupmwiaaud (2.1-pacm). Bakyym-puibetp oumk Oapaban
KypuHuIIpaa OYnauO, yHUMHT €H CHUpPT 03aCM MeTajula TypJaH scajiraH Ba
bunbTpIOBYM Marepuan, TopTwiran Oymanu. bapaban TeraHa wauin MIAKIAIA



aillaHagy, y 3puTMajard HaTpUil TUAPOKapOOHAT CYCHEp3UsICUHH apajalliTUPruy
10 ra eTka3ub 6epaau.

Bakyym-puibtp BakyyMm siueiikacu 1, cypu0 uMkapuin suerkacu 2, opaiuk
sueiikanap 3 gan wubopar. Dwiptp Oapabanu 1,1-3,4 aln/mMuH Te3IUKIA
TOPU30OHTA] Ball 7 Ja aiilaHajy, y OpKaJIM XaBo, rasjiap Ba CYIOKJIUK CYpuO
YUKapWwiIaJd. YHUHT 103acu OyiiMua ailllaHuiga TaKCMMIJIOBYM TOJIOBKA 8§ HUHT
CYypull ceKIusicua HaTpui rujgpokapOoHaAT KaTiamu 4 uyktupuianu, Oapaban
allllaHraHjJa 4YyKMa KaTjaMd OBHII CEeKUWsAcH 6 Ja Spuiliurad Ty3JapAaH
QKpaTUIl y4yH CcyB OwiaH ioBwiaau. DWIBTPIOBYM MaTepHal TYKUMalapH
opacura yykma TUKWIAO KOJMIIUHY OJIMHU OJIUII YYYH IypKarud 9 sueiikacuiaan
Oepuiiagural KUCUITaH XaBo OuiiaH GUIbTP TO3aJaHA/IH.

Tapkubuga Taxmunan 14% cyB Oynran HaTpuil TUAPOKApOOHAT MHYOK 5
OunaH axpaTud OMMHAAU, TPAHCHOPTEpPra Keiaud TyIIagd Ba YHU KalbIUHAIIHS
yUyH 1eura 10opuiaiu.

Mynaait GunbTpHUHT yHYcHopauru cytkacura 160-200 T colaHu TalIKuil
ATaIH.

OunbTpiad cypubd OJIMHraH XaBO TapKUOWJa KapOOHAT aHTHIPHUI Ba
amMMuak O0ynaau, yHu abcopOepra (puibTp XaBOCHHHU IOBAJIMTaH) I000pWIIAId Ba Y
epaa raznad NH; Ba CO, Tytu6 xonuHaau. @uibTpaT CYIOKIUTH JTUCCTUISILIUAATA
y3aTHIIaIu.

IOBum cyBHuHTr Xapopatn 45°C Ba MHUKIOpHM OIITaH XoJda XamJa
GunpTpiam TYCcrud OyTyHIUrd Oy3miranjga GuibTpJiam kapaéHuaa WyKOoJUILIIap
MUKJIOPH  KynaumO  keTumu  Ky3atunagu.  KajmpuuHauusa — cragusicuia
TUAPOKAPOOHAT HATPUM TapKUOMZArn HaMJIMKra MCCHKJIMK cap(uiaHuiliyd Ba
OyfnaHa€TraH HAMJIUKHUHT MUKIOpJjapura OOFIMKIWTH KyHUJard KaaBayijga
KEJITUPUIITaH.

Kanvyunayua. Kanpuunauusa OynuMuga (uIbTpIaHraH Ba IOBWITaH Ham
XOJlaTHard  HaTpuil  TUAPOKApOOHATHUHI  MapyajaHMIIM  HAaTWXKacuaa
KaJblMHALMSUIAaHTaH coja, KapOoHAT aHruApuj Ba CyB XOocui Oynanu.
Kuzaupunuim Hatwxkacuga Kypyk Hatpuil ruapokapoonat (NaHCO;) kyitmaaru
peakuus OVitnya mapyanaHaau:

ZNHHCO3—) N32C03 + C02 + Hzo - 125,6 KX

CO, Ba H,O uunr 100xIa (1 at™) Gocumuaa mapuamannmu 120°C xapopatia
conup OYymanu. dazanap Kougacura Kypa, Oy THU3UM OWp DPKUHIIMK Japarkacura
ra Ba IIYHUHT Y4yH OyF (pazacMHMHI MyBO3aHAT OocuMHU (akaT Xapoparra
OormuKaup. XapopaT OIIUPHINY OWJIaH MYBO3aHOT YHT TOMOHTA CHIDKHUUINA Ba
HATHXKaaa PEaKIHs Te3JIUTH OIIa]IH.
Hatpwuit rugpokapOoHaT TapkuOM1a HaM Ba KymiuMuaiap OOpJIUTH yIyH aMajjiaru
[IapoUTIapJa YHUHT TEPMUK TTapUaIaHUIIN MypaKKaOamaiu.

2.2-KanBai

Hawm Hatpuii rugpokapOoHaT Tapkuou,%o

NaHCO; ..ot 76-80
N32C03 ...................................................... 2-3




NHHCO; i 1-2
(NH4)2CO3 i 1

NACT ..o 0,2-0,4
HyO i 14-20

Hatpuii rugpokapOoHaT TapKUOUJAru HAMJIUK KUXO03JIA TY3WIHIIIHUA
MypaKkkaOJIamTHpaau, YyHKN EMUIIKOK OYIraHIUIH cadadin y KUxX037ap
JIeBOpJIapura €nuImo Konau.

Harpuii ruapoxkapOOHAaTHUHT TYWMHTaH SPUTMACH HCCHK 03a OujaH
TYKHAIIUIIM HaTWXKacuaa OyFJIaHUIIMHUHT WHTEHCUB JKapa€HU Ky3aTUJIaIu.
Kpucramnanaérran KarTuk ¢aza 3ud ro3ara EnuIIaiural KatjiaM XOCUil KuIaau.

WNccukmuk — y3aTyBYaHJIMTM TACT OYJraH COJAHUHT KATTHK KaTJIaMH
WCCUKJIUK Y3aTHIIHM EMOHJAIITUPAIN Xama TalllKapuJlaH KU3TUPHIaIural coja
VYOKIApUHUHT JE€BOPIAPUHU KYUJIUPHUIIA MyMKUH. By XOIMCAaHUHT OJIIMHU OJIMIII
Y4yH HaM HaTpuil TUApOKapOOHAT KalblIMHAIMSJIAIIAAH OJAWH OJaTAa YHUHT
Oapaban JneBopiapura €EnUIIUO KOJUIIMHU OJIIMHU OJIMII MaKCaauaa SHTH
KyHaupwirad cojaa (coga petyp) OWiiaH apanamitupuiaad. bByHUHr HaTtwxkacuaa
saaru KatTuk ¢aza TpoH (Na,CO3-3NaHCO;-2H,0) xocun Kunaau. DpKUH HAMIIUK
KpUCTaJUIM3aIus CyBura OOFJIaHa Iy Ba COUMITYBYAH MaxXCyJIOT XOCHIT KUJIAIH:

3NaHCO3 + N212C03 + 2H20 —> N32C03'3NaHCO3'2H20 + 21,9 KH}K

TexHuk HaTpHl rUAPOKApOOHAT TapKUOK1a aMMOHUI KapOOHAT Ba
XJIOpUAJIApU XaMJla HaTpHUil rupokapOoOHaT OUIaH OMpraiukKia
KpUCTAJUTAHA/IUTAaH HAaTpU KapOOHAT Ty3JIapu XaM MaBXKYIJIUP.

Kuznupuiranaa Hatpuii kapOoHaT OuiaH OMprajivkia yykMara apajaiira
aMMOHUI KapOOHaTIapu nmapyaiaHau:

(NH4)2CO3 = 2NH3 + COz + HzO
NH4HCO3 = NH3 + COz + HzO

Ymby peaxiys HaTHXKacKa aMMUAKHUHT SIPUMU, KOJITaH KUCMH 3Ca HaTpUil
TUAPOKAPOOHATHUHT TPOHTA YTHUIII JKapaéHua aKpaanbd YuKaiu.

AMMOHUN XJIOpUJ HATPUM THUAPOKAPOOHAT OWUJIAaH peakIusIra KUPHUIIaau
KATTHK OLI Ty3W KYIMIMMYACH X0JIaTUA KOJIA IHU:

NH,Cl + NaHCO;—NaCl + NH; + H,O + CO,

[ynpai Kuaud, KaJbIUHAIINS JkKapaéHUu COAAHUHT acoCaH TPOH Ba HATPHi
ruapoKapOoHaTiIap/ian Xocui Oynumn kapaéunapunaan udoparaup. Kanbuunamms
xapa€Hura kenud TymaéTrraH TPOH Ba HATPUMl THAPOKAPOOHATIAPHUHT HUCOATH
apamamTupuil  cuaTd  Xamja HaTpPUM THAPOKapOOHAT HAMIIUTH OuWJIaH
OenruIaHaaun.

Kyn xommapaa coma perypu unuiatuiMaiau. bapaOaHHUHT Wuuja YHUHT
OyTyH y3yHJIUTH OyilM4a TeMUp 3aHXKUp >KOWnamTupuirad oynaau, y O6apaban 5
all/MUH Te3JMKIAa ailllaHraHja COJaHW apallaliTUpaayd Ba WHUPUK OYlakdanapHU
Mauaananguy.

Kanbrmnanus »xapa€HiapuHu amaira OmUpHUIl YIyH PETYpJIu €K peTypcus
cola Y4okjapu Ba OyF KaJblLIMHATOpJIApW HUHUIaTHIaAW. 2.2-pacMja HaTpui



TUAPOKAPOOHATHUHT KaNbIIMHAIUS >KapaCHuaa ainanMa OyF KaJbIIMHATOPJIApU
KYJUTAHWITAH TEXHOJIOTUK CXEMaCH KEJITUPHIITaH.

dunpTpia  OBWITAH  HATPUH  THUAPOKApOOHAT  yMyMHUH  JIGHTaIH
tpancrnoptépaad (10) xopuum tammarud (7) épaamuaa teOpaHMa TabMHUHIAru4
(5) Oynkepu (6) ra y3aTuwinaau. YHIaH TeOpaHMa TabMHUHJIATW4Y Ba JICHTAJIU
TpaHcropTépiap (4) OunaH sueikand TabMuHIaruy (3) opkaim apaiamTupruad (2)
ra Oepwragu. ApamamrTupraura cojga perypu Ba 1ukioH (11) ma xampnuHaims
ra3japuad aKpaTUiITaH coja XaM Kenuo Tymaau. Apajamtupruyaa Tainépianran
coma-ruapokapobonar apanammacu (TpoH) KampnuHatop (1) OapaGaHWHUHT
KyBypJiapapo Maijonura rooopunaau. bapaban srunuimm Ba ailjaHUIIM XucoOura
KaJIbIIMHAIAS KUJIMHAETTaH Macca HMCCHUKJIMK y3aTyBuM 103a OwimaH (KOOWpFamu
KyBypJIap) KOHTaKT XOCHJI KHWJIQau Ba KOOWpFamu KyBypJiap Oyiimad maxcysioT
YUKWAIIA TOMOHHWTA Ccypwiaau. VCCHKIMK acocaH HaTpuid THAPOKapOOHAT
HAMJIUTMHHU OYFJIaTUIN, MapyalaHUIl KUMEBUN peaklMsuiapd Ba MaXCYJIOTHHHT

KU3IMPUIUIIUTa capdraHaay.
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2.2-pacm. Kanvyunayus 6yrumunune npuHyunuanl cxemacu

TpPOHHUHT  KU3IUPWIUIIKN XHUCOOMTra KaJbIMHAIMSIAHTAaH coja Ba
kanpiuHanus raznapu (CO,+NH;+H,0) xocun 6ymamu. fAdeiikany TabMUHIArA4
(15) opkanum KampUMHAIMSJIAHTAH COJa  KalbLIMHATOpJAH 4YUKaIud  Ba
Tpancnoprepiaap (8,9,16) Tusumura kenaud tymaad. TabMUHIArMd OpKaiu STUiIral
TpaHcnopTép (8) maHapanamtuprudra coga oepunanu. CogaHUHT KOJTaH KUCMHU
tpancnoptépnap (9,14) opkanu ombopra ro0opuiaau. ApanamTuprud (2) opKaiu
KaJIBIIUHATOP/IAH KaJbI[MHAIIMS Ta3japu YUKapuO ro0opwiiaau. ApajgamTupruyja
KoMIpeccop €pJlamMuia BakyyM Xocui KwinHaau. KommpeccopaaH oiauH rasiap
nukionnap (11) ma KypykK Xamaa Kaibl[MHaUMs ra3u koJuiektopiapu (12) Ba
0BUTIMY (22) na xyn TtoszanaHagu. FOBruymaH oOJIIMH KaJdbLUHUHAIUS Ta3jiapu
copyrrud (20) ma coByrmnaau. KanpuuHamus ra3jnapud  COBUTTHYMIA CYB



OyfJIapUHUHT KOHJICHCAIIMSICU HATXKacuaa XOCHJI OYiaguraH Ky4dCU3 CYHOKJIHK
KaJIbLIMHALIMSL Ta3Jlapy KOJUIEKTOpura Oepwiiagu. Ym0y CYIOKIMK Ta3 OuiaH
TYKHAIIUIIN HAaTH)Kachla KUCMaH aMMHUaK Ba COJla YaHTMHU y3ura 10TUO KOJaau.
[ynaan keiinH cyrokJIUK YukuHau iurrud (19) ra kenu6 tymanu. CoByrruy (20)
Ja KyBypjap opacuaa ra3 IOKOpHJaH T[acTra TOMOH XapakaTJIaHalw,
KYBYpPJapHUHI HYMJa 53Ca COBUTYBUYM CyB KapaMa-Kapliy OKHMZIA OpajH.
CoByTruy KyBypJiapHuJa KpHCTAJUIAHMACIUIM Ba Ta3HUHI COJla YaHTHAAH SIXIIA
IOBWIHILIY YYyH KyBYpJlap Opacura Kyucus CYIOKIUK CENUIaan.

FOBuTrnuya rasra CyB CENWIMIIMXUCOOHMIa y KyIIMM4a COBYTHIAAN Xam/a
COJIa BAa aMMMAK/JaH TYJIUK FOBWJIA]IN.

KanpruHaTopHu KU3IUPHII Y4yH IOKOpH OocuMiM cyB Oyfu Oepuuiaiu.
KanpuuHaropra Oepunigad OJIMH CyB OyFM PEIyKUHMOH COBYTTMY KypHJIMaJaH
(PCK) yramu xamma Oy epaa yuunr xapopatu 270°C Ba Gocumu 3 MIla raua
nacaitupwiaau. KanbiuHanusanaHa€TraH Marepuaira HCCUKIUK — y3aTUIINO,
KaJIbLIMHATOP KyBYpJapu Uuuja cyB OyFu KOHJIeHcanusuianaau. KanelnHaropian
KOHJIEHCAT KEHMHYaIMK macT Oocumiid Oyfra aiinaHumm yuyH uurruy (17)
rabepumnaam.

Colla IEYMHUHT YHYMJIOPJINTH YHUHT yI4amura, KU3JIUPUWIUII YCyJlIura Ba
XoKazoJapra 6ornuk 0yimmob, cyrkacura 100-220 T HU TaIIKWII STaIH.

HAucmunnayusa éku pezenepayua. IpUTMaAaH aAMMHUAKHHA JTUCTUUIALMACH
€KM pereHepanMsIcl AUCTWILIAUMA Oynumuaarn Oananmiura 45 M Oynrax
JUCTWIISAUUS  MUHOpallapuja (MUHOpAa TapKuOWra JUCTUIUIEp, HCCUKIIUK
aJIMaIITUPTUY Ba ra3 COBYTTUYU KUPAJM) amaira omupuiaau (2-pacm).

NaHCO; kpuctaimapuaan axxpaTwirad (uUiabTpaT pereHepanusra Kejiaau.

AMMOHMHM XJIOPUJHM Tapyajall yY4yH YHU OJIIMHIAH OXAK CYHJIHMPHII
KUX03UAa Tal€piaHraH OXak CyTM OuiaH KailTa unuiaHaav. byHpna Kyiuparu
peakius cogup OViaaau:

2NH,4C1 + Ca(OH), = CaCl, + 2NH; + 2H,0

NH,Cl Hu mapuanam acocan Oamanmmurd 15 m Ba guamerpu 2,8-3,0 M
Oynran nuctuiuiepaa yTkazunaau. TabcupriammMarat oml Ty3U, KaJIbIHM XJIOpU Ba
Oomka Ty3nap OyiraH KOJITUK 3pUTMA CyB OWJIAH CYHOJITUPUIIAAM, IIYHIAH CYHT
KYWKyMJIM XaB3ara 4uKuHId cudartuga tanuranaau, tapkuouma NH; Ba CO,
TyTraH ra3 sca abcopOmusra roopuIaIu.

AMMUAKIM  yCyJJard KaJbl[MHALMSUIAHTAH COJa MIUIA0 YUKapHII
TEXHOJIOTMK IHMKIUJAH KATTUK IJIaM Ba TUHAMPWITAH CYIOKJIMKra aXpaTWJIraH
JUCTUJUIEPJIM CYCII€H3Ms, HAMOKOO Ta3oJalll kapa€Hujia XOCui OYiraH KaTTHK
nuIamiiap; ra3cMMOH Mojaiap YuKapwino 1o0opuiaam.

Ty3 spuTHuill ydyH cojia UIIad YMKapull CyB ailllaHMa TU3UMUJAH KEeHUH
TylIUM O€pWIMINM, KaJbUUA XJOpUA CYyB aijaHMa TU3UMHAAH KEHUH
TYIIMMUAHUHT TO3QJIAHUIIN Ba KAJIBIMN XJIOPUJ CYB ailllaHMa TU3UMUra MIapTiid
TO3a KOHJIEHCAT OCpHJIMIUIApU aMalra OMIUPWIHMINKA Y9yH KYIIUMYa TaJaKUKOT
UIUTApU YTKA3UIITHU Tanad KUjiau.

Oxak YyokjgapuHUHT TymUMuHU To3anam TOllra ro0opwiran KoHaeHCAT
TO3aJIAaHUIIN TEXHOJOoTUsIapu Ba 8% KOHIEHTpalus OWiIaH XJIOPHI-UOHIIAp
nuiamiiap KYJUITAHWIUIIA 3Ca XO3UPTH KyHAA >KOPUM ATWIMIIKM MyMKuH. Mmimao



YUKWITAH MILJIap XOPUH HSTUITAHJAH KEHUH SIHTM CYBHHMHT capdiaHumm 25
M XaKM/[a KAMAMMIIMHYE KYTHII MYMKHH.

Xo3upru mnanTaa OakapwiraH TaJKUKOT HUUIAp SKYHJIAPUAAaH KEeWHWH
YUKUHAUCHU3 HILIA0 YMKApuIl CXEMACHHU aMajra OUIMPUITraH XoJAa KyTHII
MyMKuH. By cxemaga unuia®d yukapuil €MFUp CyBJapu OWIaH TabMUHJIAHWILIU
peXxal alTUPWITaH.

Ha3opar caBoJsiapu:

l.Kanpiuuanusiianran coja wiuiad YUKapUIIHU AMMHUAKIU  YCYJIHHH
TYIIUHTHUPUHT?

2. Copa unuiad 4MKapuIlia KOHIIEHTPAMsIHA H.0. ndogaaHuing KaHaau
Oaxapuiaiu.

3. NaCl Hu MepKypUMETpUK yCyiJa aHUKIAIIHUHT MOXUATU. TYFpuian —
TVFpu TUTp HUMaA? TYFpuaaH TYFpU TUTP KaHAAM aHUKJIaHAAH?
4. HamokaOHMHT yMYMUI UIIKOPJIUTY KaH/1all aHUKJIaHAn?

5. YMyMuii aMMuaKk HUMaHU aHTJIaTain?

6. HamakoOnunr Tapkuobumaaru OH™ aHnoHIap KaHaai aHuKIaHa u?
doiigaJaHWJITaH aa0uéTaap:

1.A.Nielsen. Ammonia: Catalysis and manufacture. Springer USA 2011. pp.5-7
2.Anders Nielsen, K. Aika, L.J. Christiansen, 1. Dybkjaer, J.B. Hansen, P.E.
Hojlund Nielsen, A. Ammonia: Catalysis and Manufacture Softcover reprint of
the original 1st ed.Springer CILIA , 2011.P. 143

3.D.E.Garrett. Potash: Deposits, Processing, Properties and Uses Softcover
reprint of the original 1 st d. Springer, CILLIA, 2011. P. 640

4. C.A KpamenunaukoB Texnonorus compl. M.: Xumus, 1988.

5. P.C.CokonoB. Xumuueckas TexHonorus. M.: Baamoc, 2000.

6. C.AxMmeToB. X¥MUYECKasi TEXHOJIOTHUSI HEOPTAaHMYECKUX BEIIeCTBY, T.1,2, M.:
2002.



3—maB3y: MuHepaJ YFUT/IAp HILIA0 YUKAPUIIIATY HHHOBAIUOH
TEeXHOJIOTUSJIAP.A30T Ba (pochop i YFUTIap M0 YUKAPUIIIATH
3aMOHAaBUH TEXHOJIOTUSIIAPH

Peixa:
3.1. ®ocdar xom aménapu Ba yiapra UILIOB OCpUIl yCyIUIapH
3.2. Cynepdocdat omunr HazapusCH Ba TEXHOJIOTHK CXEMacH
3.3. Azorim yruTnap kinaccupuKamusIcH. AMMUAKIA CEJIUTPa OJUII 3aMOHABHMA
TEXHOJIOTHUSCH.
3.4. PecnyOnukana kapoamMu] (MOYEBHUHA) OJTUTI TEXHOJIOTHSICH.

Tasanu wubopasap: xom-amé, Qochopur, OoHUTHII, VFUT, KIacCHUpUKaIu,
aMMHaKIM  CenuTpa, KapOdamMI, O03yKa DJEMEHT, KOpXOHa, OYFimaTuil,
JOHAJIAIITH PULLL.

MuHepasl YFUTIAPHUHT YCUMIIMK YCHUIIMZA, KHUIUIOK XYXKAJIMTHAA aXxaMUSITH
karraura 2000 iunnan 6epu mabaymaup. Lllynra kapamait 150 iun aBBan xam
MHUHEpaJl JIEMEHTIIAp YCUMIIMKIAD YYyH O3yKa JJIEMEHTH (YHKUMSICHHU YHHAIIN
WIMHI KuXaTaaH acocianMarad »au. by Oopana JInObux TomMoHumaH OupuHYH GOp
0ab3u DIEMEHTVIAPHUHT VCHUMJIMK YYyH aXaMUSTIM TOMOHJIAPH MaBXYUIUTU
YMyMIIAIITUPWIIM Ba (aH cudartuia MakUaHTHpWIAH. by MIIaHManap MuHepan
VFUTIAPHAHT MIDIATHINII KYTAMUHHA KEHTAHTUPIM. YH TYKKW3MHYM acp OXUPHTa
kenmub, acocan EBpomanma kammimn yrutnap, cynepdocdaT Ba a30TIMd HOOPraHUK
MOJIalap KHUIUIOK XYXKaJUTM Ba OOFIOPUMIIMKIA KEHI KYJUIaHWIa OOIUIaH[Iu.
JIMGMXHUHT XyJIocalapd acocaH Ky3aTHILIApra acOCHaHraH »dIH. Y CHMIMKIAp
CEJICKTUB Tap3/la Y3JIapUHUHT YCUIIIApH Yy4YyH 3apyp OYiran »sleMEeHTIapHU
Y3MAIITHPUIIIIAPY YerapaiaHraHaup. Y CHMIMKIAp HadaKaT YCHILIAPH Ba XATTOKHU
3axapyim OYIraH slieMeHTIIapHu XaM Y3namrupunuiapy mymkuH. Ca, Mg, Si, Na Ba Fe
HUHT YCUMJIMK YCHILIM/A KaTTa axaMUSTra STajJIiri Ky3aTUUIap acocua aHUKJIAHTaH.

VeHMITHKITap YCHIIN YayH alnoXu/a SIeMEeHTIAPHHHT aXaMHATH KaTTaIup.

YV CHMITHKIIapHUHT PUBOKH/IA AJIOXHA SIEMEHTIAPHUHT POJH YIapaakyM Ba CYB
UIITUPOKHJIA aJoXua TaKpuOaiap YTKa3ulll OpKalu aHUKJIaHIu. by Taxxpubanap
AJIIEMEHTJIAPHUHT YCUMIIMK METa0OJM3MHUIArd POJIMHU aHUKJaIra épaam Oepau.
Taxpubanap 2 rypyx 03yKa 3JIEMEHTJIApUHHU, KYN MUKAOPAA COJMII 3apypUsITH
OYnraH MakpOlJIEMEHTIApHU, 03 MHUKIOpa 3apyp OYiIraH MUKpPO3JIEMEHTIApHU
aHUKJalmra WMKOH  Oepau. 14 »JIe€MEHTHUHTAAPAXTIAPHUHT  YCHUIIUZA
axamMuaTauiauru anukiaanau, Cl Ba Ni HUHT MUKpPOYFUT cudaTuga UILIATUINALIN
dakaTtruHa 0ab3u YCUMIIMKIIAp YYyH aHMKJIaHraH. ByHna aHaauTUK KUMEHUHT
poJin KatTa OyIau.
Munepan 3meMeHT TepMuHu OupuH4Yu 00p ApHOH Ba CTOYT TOMOHHUJIAH TAKJIH(]
STWINNA. ABTOpiap 2JJIEMEHT YyuyH Y4 (aktop Oaxkapunuimm 3apyp nae0
XUCcoOmaauIap:

1. By anemMeHT YCUMIIMKHUHT XaéTuil (paosusATH YUyH 3apyp OYiauiu.

2. DneMeHTHHUHT (YHKIMSICUHH OOIIKa HJIEMEHT Oa)kapa OJIMACIIHTH.



3. DneMeHT ycumnukaaru GepMeHTaTuB )KapaHaapa UILITUPOK STHUILIH.

3.1-xanBan
. 3
MukposieMeHTIIap TYFPUCHIAa MAbJIyMOT

TABLE 1.1 Discovery the essentiality

micronulnients for higher |

Liement

JJIEMEHTJIAPDHUHI YCUMJIMKJIApJaru OMOKMMEBUN Ba (PU3HOJIOTHK
(pyHKIUsIapuaAaru poJiu

DJIeMEHTIIap YCUMIIMKJIApIaru OMOKMMEBUI Ba (bu3noNoruK
GyHKUMsUIapUAard pojura Kypa KiIacCU(PpUKALMSUIAHUIIA MYMKHH. MbHren Ba
Kupk6u kyhnnarvua xajasaiHu Takiud strannap. byHna typrt rypyxau axpatud
Kypcatuirad. bupuHun rypyxnaa opranuk ycum kommnonentinapu C, H, O, N Ba S
KEeNTUpWIran 6yiaub, Oy aleMeHTIap aMUHOKHUCIIoTanap, OKCUuiap, GepMeHTIap
Ba HYKJIEMH KHCIIOTajapu TapkuOura xupanuiap. by sjaeMeHTIapHUHT YCHMIMK
TOMOHUJAH V3JIAIITUPWINIIN OKCUUIAaHUII-KaUTapuiIMIll peakuusuiapy Ouian
OOFIUKAMD.

3.1. @ocdar xom améaapu Ba yjaapra HuuioB Oepuil ycyJiapu

Keliunrn iwapaa pecnyOinka KUIIOK XYKATUTUHU MHUHEpan YFUTiap,
altHukca ¢ochopin Ba KWK YFUTIAap OWJIaH TabMUHJIAII KECKUH Kamaiju.
Macanan, 2001 #unga PecnyOnukana eTHINTHPUIAIUTAH TYpJd XU KHUIILIOK
XYKUIMK DKUHJIApPU YYyH WJIMHUKA aCOCJaHTaH 3apyp MEbEpIAru MHUHEpaI
Vrutnapra Oynran tanad (100% o3yka Moama xucobuaa) 997,5 MHHT TOHHA
azotau, 691,7 munr TonHa ¢ocdopiu Ba 352,5 MUHT TOHHA KM YFUTIAapra
TYFpU Kenaud. byryHru kyHaa a3oriau yrutiapra Oynran tanad sxtuéx 58,8%,
docdopra sca 18% OGaxxapunmoxma.

Kunmmox xy>kanuk unuiad YMKApUITAHA PUBOXKIAHTUPHUIN YHUHT MUHEpa
VFUTIAp OWIAH TabMHMHIAHHMIINIA OOFIMK. Y30EKHCTOH KHME CaHOATH a30TiIH

3 Horst Marschner Marschner's Mineral Nutrition of Higher Plants, Academic Press, USA, 2012,
pp. 3-14



VFUTIAp OJNMII YYyH aocHil XoM am€ xucoOJjaHraH XaBo Ba TaOuuil ra3 OwiiaH
eTapJyiu 3axupara sra 0yica, pochopnu Yrutnap unuiad yukapuin sca Kosorucron
Pecniyonukacugan  kentupuiaauradn  Kopator  dochopur xom  amécura
Mymkautanran 3au. Kopxonamapna typau xuin dochopiau VrUT xaxmu 1992
Hunra kenu0, 1,5 MITH. TOHHAra KUCKapau, CYHT 3ca TYXTaTUJIH.

MuHepan VFUTIapcu3 3ca KUIUIOK XYXKaIuTHuja IOKOPU XOCHJIOPJIMKKA
HPUILHUII MYMKUH 3Mac. Kunuiok xyxanurugara Gocopian YFUTiap TaHKUCIUTH
MyaMMOCHHH XaJl 3THIIl XO3UPTH KYHHUHT acOCHI Basudanapu KaTopura KUpaim.

FO3ara kenran ymOy BasusiTAaH YMKHUIIHUHT 3HT acOCUW Wyutapuaan oupu
pecnyOnuKkaMu3 Xyayauaa okoiramrad macT cudarmim Mapkasuii Kusminkym
xaB3acuaard (HochopuT Ba caHOAT axaMUsATUTa 3ra OyaMaraH OOITKa Maxajuidi
docdopuT 3axupanapuIan oKuIoHa hoiizananumup. Y36ekucton Pecny6imkacu
Bazupmap Maxkamacu Kapopura OWHOAH peCIyOJIMKa KHUIUIOK XY KaJTUTHHUHT
dochopnu YruTiapra OYnAraH SXTUEKWHUA TabMHHIAII Makcaauaa Kuzmikym
dbochopur koMOMHATH TAaIKWA STWIAK. 1998 i 29 maiinan Oonuiad KyBBaTH
vunura 300 mMuHr ToHHa OYynraH QgocopuT yHH unuiad uukapuwiau. Kedunru
Wuwtapga  kopxona Tapkubuga P,Os 27-28% Oynran 400 MUHT TOHHA
TEPMOKOHIICHTpATHU IOKOpU cudariu ocdopau yrutr xucobsanraHn amMmodoc
UIUIa0 YMKApHUII YIyH F000pPMOK/IA.

Cypxongapé Bwiostu Capuocu€ Tymanuga ¢Gochoput, TOIIKYMHUP,
IJ1ayKOHUT, OGHTOHUT, TUIIC Ba OOIIKa XOM ali€ 3axupaiapy >koiamrad. ['ynnoo
dbochoputnapununr 103 dousnu Gocdop Oemr okcuan xucoduaaru 3axupacu 551
MJIH TOHHAHW TAIIKWJI dTaau. Y TapKUOHW >KUXaTHUAaH MabiyMm (ocdoputiapaan
KeckuH ¢apk kuaub, yuna 4-14% docdop Oemr oxkcuam, 03 MUKIOpAA MarHuu,
(GTOp, ONITUHTYTYPT Ba MHUKPOSJIEMEHTIIAp MaBXY/I.

Xozupru kyHaa ['ynno0 gocdoputn Ba Kuszunkym dochopur komOuHaTHAA
tapkubuga ¢ocop Oem oxcumu 12-16% Ba 16-19% O6ynran docdhar xom
amécuHN KaiWTa unutad VFUTIAp OJIMITHUHT YHYMJIHM YCyJUIapu OyMaraniuru
cababnu ymoy pochoputiap dboigananuamMaii TYIIaHMOK/IA.

XKaxonna MuHepan VFUTIAPHUHT UILIA0 YHMKAPHUII PUBOKJIAHUIIM KYHUIaru
YKaJBajia KEITUPHUIITaH.

3.2-xaaBa
A3ot, (hochop, KaTHilny YFUTIApHH HILTA0 YMKAPHII KyIaMiapu”

Global Fertilizer Demand (Mt nutrients)

N P>0s5 K,0O Total
2012/13 108.6 414 29.2 1791
2013/14 109.9 40.5 304 180.7
2014/15 (e 110.3 41 .1 32.0 183.4

Change

+0.4%

+1.6%

+5.4%

+1.5%

2015/16 (f

Change

+0.1%

-0.9%

-0.2%

-0.1%

2016/17 (f)

Change

*IFA Strategic Forum, Paris, November 2015. “Short-Term Fertilizer Outlook™ P. Heffer and M.

Prud’homme, IFA. p.2

+1.4%

+2.1%

+3.3%

+1.9%



Honanop Kwusunkym Ba ['ynuo6 Qocdoputinapu mry KyHrada caHoar
KOpXOoHajapumusziaa ummatwin® kenuHran Kopator xom amécuiaH Y3UHHHT
TapKuOU Ba Xxoccayiapu OmIaH KeckuH Qapk Kuinaau. [IyHUHT yuyyH Maxamuiuii Xom
aménapHy KailTa MIUIANI YYYH Y3Ura X0C YHYMIIM TEXHOJIOTUK YCYJUIAPHH sIpaTHII
XO3UPry KYHHUHT 3HT J0J13ap0 Macanaiapuaad XucoOiaHau.

Dochamnu munepannap. Tabuatna 120 man optuk Typaaru docdatiu
MHUHEpAJJIAP y4pauau. ANIaTUT TYPyXHAArd MUHEpaiap, yJapAaH 3HI aCOCUNCHU
— ¢ropanatut CasF(P04); 2HI KeHI TapKajraH Ba CaHOAT aXaMUsTUTa 3ra Oyira
MuHepan xucobmanaau (3.3 — xauBan).

3.3-xanBan
Anatut rypyxu docdatiapuHUHT TAPKUOU

Munepannap Muxknopu % Ca0O | CO, r

P,0s | CaO |F (C1)| CO, P20 P,05 P205
®dTopanatut Cas(P04);F 42,23 155,64 | 3,77 | - 1,32 - 0,09
Xnopanatut Cas(P0,4);Cl 40,91 (55,72 | 6,81 - 1,39 - -
['mppokcunanatu
Cas(P0,):0H 42,40 (55,88 | - - 1,32 - -
Kap6onaramarur
CaPsCOy (OH) 3 3597156,79| - |4,46| 1,59 | 0,12 -
OpaHKOIUT

37,14 (56,46 | 3,44 (3,54| 1,52 | 0,09 | 0,09
CayoP502Co80032F 1 8
Kypckur

34,52 156,86 | 3,85 |5,35| 1,64 | 0,16 | 0,11
CaoPs3C12023F,(OH); »

AmnatutHunar Qocharnu rypyxmapura €ku amarutinapra Ca;gK,(POy)symymuii
dopmynara sra Oynran 42 3appadagaH uOopaT OYiraH d3JE€MEHTap KPUCTaI
suerikanu MuHepauiap kupaau (0yepaaK — ¢rop, ximop Eku rTUIpOKCHI).

AmatuTaarn KajabUMMHUHT Omp KucmMu Ba, Mmn, Mm, Fe, mryHuHraek
YYBJICHTIW HOJUP DJEMEHTIAPHUHT HWIIKOPUNA MeTayuiap OwuiiaH Oupraiuvkiaarud
aTomJlapy OujaH ajnMamrad xojataa Oynagu. ANATUTHUHT — KPUCTaII
naHXxapacuaa Kajlpluuidra HucOataH Kara aToM Maccara »Jra Oyirad
KaTUOHJIADHUHT  KUpUIIM  MuHepangarn  P,Os  MUKIOpUHUHI, MacaliaH
dropanatutCasF(PO,);narura HucOatan kamaiummra onub kemaau. Macanas,
MuHepanga yprada 2,7% SrO0 Ba 1,5% Homup »>J€MEHTIap OKCUJAPUHUHT
HuruHAMCcH OYiica (HOAUp 3JIEMEHTIApHUHT ypTadya atoMm Maccacu 160), ynaaru
P,05 mukmopu To3a anatutnaru 42,2% ypuura 40,7% O6ynanu.

bomka amatut munepammapu ¢ropuuHr YpHUHUOH, xmop onwmmum Exku
dochop VpHUHU YrIAEPO] OJMIIMA HATIKACHUIAA XOCHJ OYyJIraH MaxcyJIoTiap
cubparuga Kapamumu MymkuH. llysamgait Munepamiap xam OOpKu, yHAa yiapaa
dbochopHUHT OMp KUCMU KPEMHHUW Ba ONTHHTYTYPT OUJIaH ajMariran Oyiaau.

Qu3uk xoccanapu.®ochatiu MUHEPATUTAPHUHT (DU3UK XOCCACH KPUCTAILI
namXxapana Xocwsl OYIyBUM HOHJAp 3apAIWHUHT KaTTalUTH Ba  yiap




Ty3WIUIIHHUHT ~ UXYaMJIUTH OWIaH aHukjgaHagu. DTopamaturT  Y3WHUHT
Ty3uwnumura kypa, ukku wmosekynaCas(P04)3F nan ubopar dazoBuii rypyxra
Arajiup:

bynnait  Ty3wimm  gTopanmaTUT = MOJIEKYJACMHUHT  TEPMOJMHAMUK
MyCTaxKaMJIUTu OwiaH wu3oxyaHaad. @dropanaTUT KpuCTaul NaHXKaApPACUHUHT
sHepruscu  -5300kkan/monibra  TEHrAup,  (QTOpanaTUT  KPUCTAJUIAPUHUHT
COIMIITHPMA cHpT 3Heprusicu -1520 spr/em” (NaCl yuayn 160 spr/cm”) HE TaIKui
ATaJIH.

®dropanatut ¢GazoBuil TY3WIMIIUHUHT OyHnail udopananumm (QTOPHUHT
acocuil BaJECHTJIMKIAH TallKapW KYIIMMYa BaJCHTJIMKHU XaM HAMOEH ITUIINHU
kypcaragu. [lynnait kunub, gropamnatutHu mMapkasuii atomu Grop OyiraH MUKH
KOMIUIEKC Ty3 Je0 KapaauIilyd MyMKHH.

ATAaTUTHUHT Typid wu30MOp(] KYpUHHUILIAPH TEKCaroHaJ CUHTOHUSIN
KpucTtauiapu 0op. @TopanaTuT AW, CAPFULL-SIIIT PAHTIa, KUICMaH KYK, MyIITH
¢ku cadcap panriap apanamrad spum maddod moHayanap Xocuia Kuimagu. Y
1660°C xapopatrna (xsopamatut 23ca 1530°C  xapoparna) CyOKJIaHAJIH.
AnatutHuHT 3uwmrua 3,41-3,68 r/em’ opanuruaa OViaaau, KaTTHKJIWTH 3Ca MOC
napaxkacu 0yitnda S ra TeHraup.

Amnatut cyBna Ba 2% M JUMOH KHCIIOTa SpPUTMAacHaa amajjia SpUMaiiu,
MUHEpal KHUCIOTalapia MapyajliaHagd. 3 MMyITyaMid HWUPUK JOHavaiap

MaKauaard  KapOOHATIM  KYPUHUIIUTApU —  KypCKHT, (PpaHKOIUT Ba
kapOonaramatut 3% nu HCl spurmacupma 1 coar moOaitHuga nespiau Tyna
SPUNIN.

@drtopanatutHu cyB Oyru umtupokuaa 1400-1550°C  xapopatraua
KU3JUpWITaHAa TUAPOKCHIIANaTuTra, y ica TeTpakanbimiidochar 4CaO*P,0s
(iumoH KucnoTaga H’puiian) Ba Tpukambnuiidgochar Caz(P0,); ra ailnmanamnu.
Tpukansiuiidochar WKKM XWI AUIOTPONMK IHAKIAa MaBxkyln OVmamu: a-
MoauduKanus OKopu Xxapopataa Oapkapop, 1700°C na cyrookjaHaad, JTAMOH
KUCIIOTana opuiian; - wMoaudukamus mTacT Xapoparna OapKapop, JHMOH
Kuciorana opuMaian. a-momudukamms 1100°C  rava coBytwiaranga -
moaudukamusra yragu. Caz(P04); HEM Te3 coByTwiranga mact (15-20°C)
Xapopat/aa xaM cTabuII XoJlaTAaru a-MoAu(pUKAIMs MAKIA CaKIaHUO KOJaIH.

Vibekucmon gocpopumnapununz maecugpu.Ilact nHaBmum Mapkasuii
Kuzunkym dochopurnapu xo3upru kKyHjaa pecrnyOiaukamaru dochopiu yrutiap
Unuiad 4YMKapyBYM KOPXOHAJIAPDHUHI acocuil XoM amé O0a3acu XucOoOJIaHau.
Honanop ¢GochoOpUTHUHT aHMKJIAHTaH yMymud 3axupacu 10 Mip. TOHHAHU
Tamkui Kuinb, yHuHr ¢gakarruHa 10% vHM O4MK ycyija Ka3uO OJUII MYMKHH.
Kuzunkym xazacuaaru XKep (xepoit), Capnop (Capaapa), Tomkypa (Tomkypa),
Kopakar (Kaparay), XKetumror ([xeTumMray) KOHIApU ASSPIIU TYIHUK YpraHuiIraH.
upuk xonnapaan xucobnanran Kep-Capaop docdoput 3axupacu 240 Miw.T (47
MIH.T P,Os)ra tenr. Ymly konHunr 100 merpraya Oynran uykypaukaara P,Os
Mukgopu 100 MIIH. TOHHaIaH KYNPOK SKAHJIUTU aHUKJIAHTaH .

['opusonTnapaa xoiinamran oup Heda gocdatiu KaTiamiap HUUIa YMYMHMA
Kamuaaura 1,0-1,3 MeTp OynraH MKKWTAa YCTKUCH CAaHOAT aXaMHSTHTa STajup.
VYnapau y3apo 8-12 merpiu kyucus docdaTiamrad Mepreiui  Kariamiapu



axxpatu® typanu. Karnmammapmaru ¢ochopur tapkubumaru dochop aHruapua
MUKIOpU OupuHYM KaTinamaa 16-19% uu, ukkuHud Katiaampaa 3ca 21-23% Hu
TAITKWIT KAJTAIH .

®dochoput pynacu (yuaaru 20% mepren xKuHCIapU XUCOOUTa) TapKuOUaaru
dochop anrugpuaHuHr yiaymm yprada 16% Hu Tamkun kKwiaad. Kusuikym
dbochar xom amécu y3uHUHT TapkuOu OunaH Adpuka Ba ApaOUCTOH Xyayauja
oinamrad Wupuk konnapnaaru (Xypuoka, XKembenb-Onk, ['adca, AOy-Taptyp)
dbocoput MabaaHIapura xxyaa sKAHINP.

Kuncnap Tapkubuma Temup KOJIAWK Xomarman 12% raga Oynmb, acocan
TUJPOKCUJ, KaMAaH-KaM cyiadua xoauaa ydpailau. MarHMiHUHT acOCUi KUCMU
MOHTUMOPUJUIOHUT/IA, 03 MUKJIOP/Ia 3¢ca JATOMUT TapKkuOuaa Oyimaad. ATIOMUHUI
MUKJIOpHU JIOMCUMOH MOJjanap yiyuura O0ornuk O0ynu0, kynu Ounan 7,2% raua
Oopasu.

Pynanunr yprauya munepanoruk tapkuOunu (%): dpankoaut — 56,0, kamur —
26,5, kBapn — 7,5-8,0, rugpociioga MUHEpasiapy Ba Jaja mnatiaapu — 4,5, rurnc —
3 -5, retut — 1,0, neonur < 1,0, opranuk moananap sca - 0,5 ra AKUH TalIKWI
KHWJIaJIH.

docdat mopmacuHUHT YpTaua kumeEpnii Tapkudunu (%): P,Os — 32,10; CaO —
48,34; CO, — 5,0; F — 3,19; MgO - 0,04; Al,O; — 0,2; Fe,O; — 0,18; Na,O — 0,10;
K,O - 0,05; SO; — 0,08; Si0, — 0,05 tamkwun kunaay [12] Yaunar 3udnuru 2,96 —
3,2 r/em3, cunnupui kypecatkuuu 1,596 — 1,621 ra tenr. Jlonagop dochoputnaru
dbocdar Mozaacu anabuérnapaa “KypKcHUT” neb HOMJIaHAJIUTaH
KapOoOHaT(TOpanaTuTra TyFpu Kelau.

®dochopuTHUHT OOIIKa XOM aménapaad acocuil gapku ynap Tapkuouaa yd
XUJ IIaKiaa kapOoHaT MuHepaiapu Oymummanp. Yaap docdopur tapkubuma
“9HI0” — Ba ‘OK30KANLIUT’ IIaKiuaa OViaau. ODHAOKAIIUT — YWFAHOKJIU
docdarnap nunaa Gochoput 3appanapu OunaH OOFIAHUIIKIAH CAKIAHUO KOJTaH
MacTIa0KM KaJIIUT KOJIUFUAUP. DK30KAIIHUT 3Ca KAIIUTHUHT WKKUHYHU IAKIU
o0ym6, dochopuTIapHUHT CUPTHA CYCT OOFJIaHTaH. YUYWHYHU IIaKIga KapOoHAT
nonsapu (Gochar TOHATAPUHUHT TY3WIHII XalKadapujaa H30MOpPUK Xoyariaa
Ooormann® koinamran. Kwmsuinkym  dochoputiapu  okopu  KapOOHATIH
xuco0nanu0, 6ab3u HaMyHaIapuaa KapOoHAT aHTUAPUIUHUHT MUKI0pH 27% raya
6opaau. ®ochoputiapaa ppankoaut muxkaopu 20-25% nan 84-87% raua, Kanuut
aca 5-8% man 62-65% rada opanukaa y3rapaau Ba yiap mabaaHHuUHT 75-80% naH
93-95% rayacuHU TAIIKUI dTAJH .

3.2. Cynepdocdar o HA3apUsiCl Ba TEXHOJIOTHUK CXeMaCH

Cyniepdocharuu HUcOaTaH IOKOpH KOHIICHTPALUSITH KYIIAJI0K
cynepdocharnan dapxnam makcaguga onauid cymepdocdar ned xam aTaiaiu.
Tabunit ¢docdarnap (amatuT KoHueHTpaTa €ku (ochoput yHM) HEH cyibdar
KHCJIOTa Omiad mapyanam opkaiu cynepdocdar ommnamu. Cynbdar kucioTa
MUKIOpH Tabuuii (ocdarmarn KaablUWHUA MIyHAAH XHCOOJa KaM OJIMHATUKH,
OYHUHT HaTW)Xacuaa KyWHuJIard TeHTJIamMa Oyinda MoHokambiuidochar Ba
KaJIbIIMKA CyTb(aTHUHT apajaliMach XOCWI OYJIHUIIMTra Xuco0IanaIu:



2Cas(P0,)sF + 7H,S0, + 3H,0 = 3Ca(H,PO,),*H,0 + 7CaS0,4 + 2HF.
Cynepdocdat unuiad yukapuugara acocuii 00CKUwiIap: anaTutT KOHIEHTPATH EKU
dbocdhoput yHuHU Ccynb(har KucIoTacu OWUlaH apajalliTUPUII Ba XOCHJ KHJIMHTaH
CYCIIEH3USIHU KaMmepaylapAa TUIIUTHUIN (€TUITUPHIL), OoMOOpAa ETHITUPHUII Ba
JOHAIAIITUPUINIAH uOopataup. XoMm aménap apajaliTUpTUwIapuiaH Ba
cynepdocdar kamepacuaaH yukaaurad (Gropau raszaap — (Top TyTraH OoIika
MaxcCyJoTJiapra ailaH TUPUIIA]IN.

Kykyncumon  cymepdocdar THUTPOCKONUKIMP Ba CylOK  (aszagaH
MOHOKaNbIUH(OCPATHUHT KPUCTAJUIAHUIIM HATHXKacua Kyuid EMUIIKOK OYimnd
komagu. CoByTWIraH Ba €TapiM Japaxaja NuIMTanrad cynepdocdarna
KPUCTAJUTAHUIN ~ TYTAJUIAHTAHJIWUTH ~ YYyH  CHOUIIKOKJIWUTH  KaM  OVyiaju.
Heiitpannanran Ba qoHajopianran cynepdocdar aesipiv Enumud KoaManau.
Xo3upru maltna KOHIEHTpiaHran ¢ochopin Ba Mypakkad VYruriaap wunuiad
YUKApUIl >KyJa Te3 Ccyparjap/a pHUBOXKIAHAETraHIUTKH cabadau  MuHepas
VFUTIApHUHT JAyHENArW AacCOpTUMEHTHIA oaauil cynepdochaTHUHT HUCOUMN
YIIyIIM KaMaiin® 60pMoKIa.

Cynepgpocpam onuwmnune Qusux-xkumésuit acocaapu. DochaTHUHT
napuananuimy. Cynepdocdar onumga QGTOpaNaTUTHUHT TapyalaHUIIN UKKU
0ockuysia conup 6ynaau. ABBaj 3pkuH QocdaT KUCI0Ta XOCHII OYIaau:

Ca5(PO4)3F + 5H2$04 + 2,5H20 = 3H3P04 + 5C3804*0,5H20 + HF.

By peakuus 20-40 muHyT qaBoMHIa KaMmepana cynepdocdar MacCaCUHUHT
NUIMATIWIAINA ~ 1aBpuaa Tyraan. Kampmuii cymbdaT spuMruapar MakiInaa
gyKMara TyIiaaw, aMMO XKyJa Te3, OMp Heua MUHYTIA aHTHAPUTra ailaHaju,
VHUHT IIakiau Taiép cynepdocdarna caxnanud konaau. bynu cynepdocdar
KaMepacuJaru peakiuon macca XapopatuHunr rokopuiauru (110-120°C) Ba cyrok
dbazaga (OupuHun OOCKWUY >KapaCHUHUHT oxupuna 42-46%P,0sMUKIOPUHUHT
KyTuru Ousiian m3oxiaHanau. byHnai mapoutna Kaublui Cyab()AaTHUHT CTaOWII
IIAKJIU aHTUJIPUT XUCOOIaHA TN,

CynbdaTr KUCIOT Tyna capdiaHranjiaH CYHI UKKUHYM OOCKHY XKapaCHU — KOJITaH
dbTopanatuTHUHT TYTIaHraH ¢ocdaT KucaoTa OujaH peakIuscu OoIaHaIN:
Ca5(P04)3F + 7H3P04 + 5H20 = 5C3(H2PO4)2*H20 + HF.

Xocun Oynran MoHOKajibluidochar npactnad ospurmana OyiIaaw, YHHUHT
TYHMHUIIWAAH ~KpUcTautanumm  Oommtanagu. CaO — H;PO, —  H,0
CHUCTOMACHJIAaTM MYBO3aHAT JAHarpaMMacuIaH KypuHaauku, spurmagaru P,Os,
mukgopu 42-46% Ba xapopar 100°C pgan wokopu (0y HUKKUHUM OOCKUY
)KapaéHUHUHT  OONUIAHUWIN  IIapouTdra  MyBoHWK  Kkenaau)  Oynranaa
monokanbiuiidochar Ca(H,P0,4),*H,O maknuaa kpucraaiaHaau
CTexuoMeTpUK HHCOATIarm KOMITOHCHTJIADHUHT TabCUPJIANTYBH HATHXKACHIA
coaup Oyiaauran Kyuujaaru:

2C35(PO4)3F + 7H2504 + 3H20 = 3C3(H2P04)2*H20 + 7CaSO4 + 2HF.
TeHTJIaMa Oyiinya OopaauraH peakiusHUHT OupuHuM Oockuu >kapaéuma 70%,
UKKuHYM Oockuuuaa 3ca 30% ¢ropamarur Tabcupaamaay. bupuHum OocKHYaa
KYTT MUKIOpJArd CyroK (azama Typiau Ty3WJIUIUIM MUKPOKpUCTaIapAaH ubopar
KaJbpIuil cyabgaT xocua 6ynanu. Peakiinon MacCaHUHT KOTUIIM CylIb(aT KUCIoTa
Ty capdranryHua coaup oynanmu, YHUHT UIITUPOKH]IA



MOHOKaNbIUNH(POCPATHUHT XOCHUI OYIWIIM MyMKHH 3Mac; Iy OoucaaH macca
KOTUIIMHUHT ca0abuHu (akaTruHa KaiblLMi CyJlbQaTHUHT KpHUCTALIAHUIINIA
Oofnam MyMKUH. MKkuHYM OOCKMY Kamepalid eTUITUPHUII JaBpua OoluIaHaau Ba
oMOO0p/1a MaxCyJIOTHU y30K BakKT (XOM ali€ HaBUra, MIUIad YMKapHIll TapTUOUTa Ba
MUIIUTHUII [IAPOUTUTA OOFIMK X0J1a 6-25 cyTKa) NUIIUTUILIA SKYHIaHAIH.

Cynvgham kucnomanunz mewvépu. Oochatnu napyanamra cap@ianaurad
cynbdar KucioTaHUHT crexuomeTpuk mebépu 7H,S04:3P,0s-, HucOGaT opkanu
anukimaHaau Ba y 1 xkucm P,Os, ra 1,61 xkuem H,S0, TYFpu kenaguran MUKIOpra
tenr (Oy epna Ba KeHWHYANIMK XaM Macca HucOaruma Oymamu). Amatur
koHueHTpatuaa 39,4% P,0s.-) O6yinca, 100 kKucM xoM amiéra TYFpU KeJlaJuraH
H,S0, aunar crexuomerpuk Mebépu 39,4x1,61 = 63,4 KUCMHU TalIKWII KUJIAIU.
[TapuamaHuITHU TE3NAMTUPHUIT MaKCcaauaa Ba OOMIKAKyIIMMYajiap OOpIUTUHU
XHCcOOTa oJraH XoJia KUCJIOTAaHUHT aMainii MebEpu HucOaTaH I0KOpH — 68 maH
72 xucMraya OJuHaIM.

®dochoputaa KanblUMWIAH TalIKApU OdSpUMalAUrad cyibdariap XOCHII
KWIyBYM OOIIIKa dJIEMEHTIIap WYK OViranna, cyib(ar KUCIOTAaHUHT CTEXUOMETPHUK
MewEpH (1) Kyhuaaru Gpopmysna OMIaH aHUKIaHAIH:

o = 98[1l/56 - (m/142 - p/40 - g/160 -r/102)]

by epna: [, m, p, g,r — xom amé Tapkubuaaru (moc xomnna) CaO, P,Os, MgO0,
Fe,O; Ba Al,0smapHunHr Macca 6yiinua % mukaopiaapu; 56, 142, 40, 160 Ba 102 —
TEruiuInya yJIapHUHT MOJIEKYJIAp MaccajaapH.

Cynb(daT KUCIOTaHUHT aHUK (peai) MEebEPU YHUHT XHUCOOIaHTaH MebEPUIaH
GupMyHuYa Knuuk 6ynaau, uynkn Ca’" nonnnunr 6up kucmu F Ba SiFg™ nonmapn
Owran xam Owpukamu. bomrka KymmMyanap 3ca YHHUHT MUKIOPHUHHU OIIAPHUIIH
mymkuH. [IlyHUHT yuyH Xap OWp Typaard XoMm amé y49yH Cyiab(}aT KACIOTAHWHT
amanuii MebEpu TaxpuOa Wynu OunaH OenruiaHaay.

Cynepgpocpam uwinaé6 uuxapuw.Cynepdocdar nexura: dochariam xom
amé omOopu Ba cynbdaTr Kuciaora cakiarud; docaTHu Cyabdar KUCIOTaIH
napyajani amainra OIIMpUJIafUraH Xu3Mar OyiauHMacu (Xyaad Iy epja
axpanaauran (TOpAM Ta3lapHA IOTTUPHUII XaM aMajira ONIMPUIIAIIN);
cynepdocdar oMO0pH, y ep/ia MaxCyJOTHH OUp KaHYa MyAJaT CTUITHPHIIAIA Ba
MUIIUTIITAH MaxCyJloT XOCUJ KUJIMHAAU. Y3IyKCu3 ycyiaa cynepdocdar uimiad
YUKApUII cXeMacu 1-pacMjia TaCBUpJIaHTaH.

3aBojra KeATUPUITaH anaTUT KOHLIEHTpaTH (EKu pochoput yHU) TeMUp Ky
BaroHwJIapujaH TYIIMPWIAAX Ba TYpJId XWJI Tallull — Mocjamanapu —
ANEKTPOMEXAaHUK  Kypakiap, JIEHTaJdd Talluil  MoclaMajapu, IIHEKIap,
arieBaTopiap Ba OOIIKa MHEBMAaTUK MoOcJIaMalap BOCHUTAacHIa XOM amé omMOopu
(cunoc) ra, yHmadH dca capdioBYM OyHKEpra Ba CYHIpa MEbEPIIAITHPHUIIT
Oynkepura ysatwianu. Cuiocnapiard MaTepuajUIapHUHT OUp-Ovpura KupHUILIUO
¢numub KOJWINWHU OJIIMHUA OJUII MaKcaauja CWIOCTap Tarura YpHATWITaH
EpUKIH TUTUTKAJIAD OPKadM KUCHITaH XaBo OepuO a’parus 1o3ara KeITHPHIAIH.
dochaTHUHT MEebEPUN OCPUITUIITN YITUOBIN MEBEPNAMTUPTAY EpAaMuIa aMalra
OIIMPWIA/IA. DJIEKTPOMArHUT TEOPATTUWIM Ba MIHEKIM TabMUHIATUYWIA HWKKH
OOCKMUIM MebEpIamTupruwiapaan  (GouJaaHuIll KaM HWHEpPIHsIra Ba HOKOPH
aHUKJIMKKA 3ra OynraHiaura yuyyH oupmynua adsangup. Koparor dochopur yau



IOKOpY OKYBYaH Xoccara 3ragup, WYHMHI Y4yH yHU MebEpnamrupumr 40-45
CEeKyHJJaTl KYKYH MUKIOPUHU YIJIYOBUM DJJIEKTPOH TYFpUJIArud YpHaTWIraH
MUKJOpUH Tapo3uiIapAa amajra omupuIl ap3aiamp.
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3.1-pacm. Cynepghocgpam uwinab yuxapuwi cxemacu.

1 - anamum xounyenmpam yuyn mpaumcnopmep, 2 - Oyukep, 3 — wiHeKIU
mavMunaaud,; 4 - upmuunudnegamop; 5,9 — wnexnap, 6 — opmuxua anamum
KOHYEeHmMpamu yYyH Kaumapysuu wiHek, 7 — mevépraumupysyu Oynxkep, 8§ —
mevéprawmupeud, 10 — aparawmupeuy; 11— yruoeiu mewvépaawimupeudiu
meKwupuul WHex YuyH Hazopam maposucu, 12 — Hazopam maposucu y4yH
oyuxep, 13 — cynvgpam rucioma yuyw pezepgyap; 14 — mapkazoan xouma
Kucioma Hacocu, 15 — xucioma yuyn oax,; 16 — xucioma aparawmupeuy, 17
— ¢y8 yuyH bak;, 18 — munopanu cyivgham Kucioma umaameanod axicpaiaoucam
aszom oKcuonapu y4yH 2az axcpameud; 19 — xucioma yyyH KoHyeHmpamomep;
20 — mupkuunu xucroma capgaacud;, 21 - cynegocgpam ramepacu, 22 -
@pesep; 23 - kamepanu cynepgoccham mpancnopmeépu, 24 — cynepgocpamnu
ombopea mawiniazuy.

Cynbdar kuclIOTa YAYKCU3 paBHIga CyB OWIAH CYIOJITHUPHUIIAIN;
CYIOJITUPUIIHU KHCIIOTa 3UWIMIKA OYyiiMda KOHILIEHTPATOMEP OpKajlu Ha3opaT
kwinHaau. CyHrpa capduarny oOpKaJiM — anaTUT KOHILEHTpaTh  OujaH
apaJallITUPUILTA OKUO TyIIaau

Cycnensust (0yTka) Xaxkmu MHOep (MIIYM OpPraHU TEKUC IIAKIJIOP
MJJACTUHKA) OpKaJIM TapTHOra CONMMHAIWKH, OyHIAa YHUHT apajlalliTUPUIUIIN 5-7
muH (Kopator ¢dochoputn Ownan wunuianranma sca — 2-3 MHUH) JaBOM
STTUpWIUIIY  TabMuHIaHaau. CycrneH3us apajamTuprudjnan cymnepdocdar
KaMmepacura OkKuO Tymaau. Y mnynar fuiopiad Ba WYKM KUCMHU (YTHPOBKA
KWIMHTaH BEPTUKAT TeMUP-0eTOHIM IUIMHAPHUK Kopryc 1 man ubopat. Kamepa 16
POJIMKJIM THUPTaKKa TassHTUPWJIITaH, yjiap BOCUTACHIA KaMepa OCTHIArd MyCTaxKam
CAIbHUKJIAP OPKAJIM YTYBYHM Ky3FaJIMalJauraH 4ysH KyByp 2 aTpoduaa aisiaHaju.
AWMITaHTUPHIL PeTYKTOP 4 OpKaIu 3JIEKTpOMOTOp 3 €paMujia amaira OmupuiIaIu;
1-2 coat moOaiiHn1a Kamepa Oup MapTa ainaHaau (ailylaHuIl WYHAIHUILKA TaCBUPA



cTpenka OwumaH kypcatwiran). KaMepaHuHr TeMHp-OETOHJIM KOMKOFU 5
Ky3FaaMacaup, KaMmepa Ba KOINKOK oOpacuja pe3HHAId 3UYIallTUprud Oop.
Komnkokka BepTuKal XojaTAa MapKa3uid KyBypra Terud TypyBUM KY3Fajamac
YysSHJIM TYCUK 6 MaxKamJiaHTaH Ba Yy IOKJAll 30HACHMHM YHMKApHII 30HACUIaH
axpatub typamu. Uy Tycuk artpoduna, yukapuin 30HacH TOMOHHIA ¢pesep 7
Kolnamrad. by Tuk Ykaa aiiaHyBYM myiaT mociama («Kapycenb») ra Xpomid
yysHIaH TalépiaHraH MUYOKIM KaHOTIap MaxkamiaHran. ®Opesep kamepa
KOIIKOFUTa OCHJTaH XxojaTAa Oymu0, KaMepa aillaHuIMra Kapama-Kapiid
fiypammmaa 0,13-0,17 ¢"' (8-10 aitn/mun) wactoTama aitnanamu. CycHeH3us
apaJlallITUPTrUyaH KOMKOKJIAard TEUIMK 8 JaH YTyBUM KyBYp OpPKaJIHM Y3JIYKCHU3
paBuiia Kamepara okuO Tymagu. KamepanuHr —aiinaHum  kapaéHuza
cynepdochar maccacu (Ppezepra TOMOH HyHanWIIUAa KATTHKIAMMO Oopamau Ba
Taiép maxcynor (dpesepnaa kupub onuHaau. OpesepHUHT OWp MapTa aTaHUIIN
HaTHXKacuaa 5-25 MM KaluHIMKAard cynepdocdar KariaMu KUPUO OJIMHAJIU.
Kupunran cynepdocdar Mapkazuil KyBypra yHIArd WHPUK TUPKULI OpKaIU
TyIIaJyd Ba YHJAH 3Ca MaxCyJOTHH oMOopra y3aTyBYM TpaHCHOpTEpra TYyIIaJH.
Ky3ranmac mapkasuii KyByp OVitmya cynepdocdaT MacCaCUHUHT HINKATIAHUIIN
XUcoOura ro3ara KeJlaJuraH alaHuIll KapIIMJIMTHHU KaMaWTUPHUII Makcaaua
KaMEpaHUHT IOKJIAll 30Hacuja MapKa3uil KyBYpPHHUHI TalllKH JEBOpUTra EFOUIIH
HKCLIEHTPUK 9 >KOUNAIITHPUITAH. YHHUHT Ba3zudacu — ETWITHUPHUII KapaCHHUIa
cynepdochar MacCAaCUHHUHT KEHTaWUIIM YYyH SPKUH XaXM XOCHUJ KWJIMIIJIHP.
CynepdochaT MacCaCHHHHT 3UMIHTH, AACTIA0KH KOTHUII xapaéuuaa 1500 kr/m’ ra
TEHT Ba BAKT yTHIIN OHIIaH KaMaiinG, kamepaaaH unKapuin maiituga 1100 kr/m ra
TeHr Oynmanu. TapkuOuna kapOoHat TyTran QochopuTIapHM KalTa uIUIaliia
cynepdocdar maccacu FoBak OYIraHIuTy YUYyH YHUHI KaMmepa JeBOpHUra 00CHUMHU
kam OVnaau, yHuHr suuiaura 800-900 Kr/M® HHM TAIIKAI dTagud. Peakumsiia
aXpalaJural razjiap KaMmepa KONKOFUJAru TEIIWKIAaH BEHTWISIHUS KyBypura Ba
yHIaH 3ca abcopOImoH cuctemara cypunaaun. OmoOopra y3atwiran cynepdocdar
Taniad KyWriIraH XojaTia MabliyM Japakajia COBYTHIAAHW. by Makcamna yHua
karra Oynmaran (y3ywnmuru 0,7-1 M, amamerpu 0,6-0,8 M) Te3 ainaHyBuu
(aitmanmm uacroracu 17-24 ¢! éxm 1000-1450 aitn/mun) ropusoHTan Gapabam
Kyutanunaau. Opataa oMO0p apajaliTUprudiiap Ba TPAHCHOPTEP MEXaHU3MIIAP
OwJiaH KUXO3JIaHTaH Oynaau. Yiap EpraMua MaxcyJoT COBYTHIIAIN, BAKTH-BAKTH
OwiaH apajalmTUpuO TYpWIaaAW, YHUHT ETWIUIIN TEe3JIalTUPUIaau, oMOOpaaH
YUKAPWINIIHA TAbMUHIaHA Y.

[lynapra kapamaii, cynepdocdar ombopma 2-3 xadta Typud KoOIaaH.
Cynepdocdar unuiad ynkapyBuu iupuk 3aBoiapaa (1000-3000 1/cytka) kaTTta
XaxMaara omOopisap Tanad sTuiaaau. byHUHT HaTuxkacuaa oMOOpaaH YMKaJAUTaH
KaTTa Xa)XKMJIard XaBO TapkKuOujgard (ropiu razjgapHd To3ajall KaOu MyXuM
9KOJIOTUK Myammousiap kenub uywmkanu. [y wmakcagma cymnepdocdar wunurad
YUKAPUIITHUHT OMOOPJIM ETHJITUPHUII KapaCHUCH3 amalira OIIMPHUIN Macajlacu
103ara kenaau. OMOOpIM eTUITHPHIIN KapaéHucu3 onaui cynepdocdar oaummHUHAT
Xyaau Kymanok cynepdocdar wunmiad umkapumigard kabu kaMmepa-oKMMIIM Ba
OKUMJIHM YCYJUIapu MaBxXyaup (0y ycymapra KSHHHPOK TYXTaJlaMu3).



1 T kykyHcuMoH cymnepdocdar unuiad yukapum yuyH 0,53-0,55 1 amarur
koHueHntpatu Ba 0,37-0,38 T cynsdar kucnora (100% nu) Tanad sTunaam.

3.3. A30Ty14 YFUTJIAP KjaaccH(PUKANUACH. AMMHMAKIIU CEJIUTPA OJTHII
3aMOHABHMH TEXHOJIOTHUACU

AzoTiii yruTiap WNUIad 4uKapuil iynra kKyWuiaryHda QaxartruHa Ywuau
cenmutpacu — NaNQO; KUIUIOK XyKanuruja YCUMIIMKIAp Y4yH MHUHEpal 03yKa
cudarraa UIUIATAINO KETMHTaH.

A30TIM YFUTIIAPHUHT aCOCHM TypJjapu: aMMHUAKIM (aMMHAK), aMMOHMILIH
(ammonmit  Ty3mapu — docdar, cymedar, xmopum Ba OomIKamap), aMMOHHUI
HUTPATIU, HUTPATIAM (HUTPAT KUCIOTAHWUHT KAJIBIUNIN, KaJuWiId, HATPUNIU
cenuTpasiapu) Ba amujiau (kapoamug — (NH,),CO, xanpumii nuaHamug —
Ca(CN), Ba Oomikanap) yruTiaap XxucooaaHaau.

bynnan tamkapu Oy Tysnap acocujaa apajail Ba Mypakka® YFUTIap, CYHOK
a30TJIM VFUTJIAp — aMMHaK Ba aMMHUAKJIA CyB, aMUHJIap Ba OOIIKAa TYy3JIApHUHT
CYBII SpUTMAJIApU UILIATUTIAIN.

AMMMOHMIAJIA Ba HUTPATIN TY3JApHUHT KYMUYWIMTH Xamaa Kapoamua cyBia
AXIIM SpUNAN. Yiaapjaard a3oT YCUMIMKIapra sXmud y3mamanau (aHukca, NOj3
HUHT TYIPOKJa XapaKaTuyaHIUTU FOKOpU OYyiaan).

AMMOHUNIY VFUTIAP YUYH XOM amié cudaTuga aMMHUaK, HUTPATIIA YFUTIAp
Y4yH 3cCa HUTpaT KuciaoTacujaH doigananunaan. Ynap sca atMmocdepanaru
0exrco0 MUKIOp/Iary a30T/IaH OJIMHAIH.

Ammuarnu cerumpa. Amvonuit autpat (NH,),NO; HU ammuaknu cenurpa
ned XxaMm oputwiaad. MabiyMmMKd, aMMOHHMI HHUTpAaT — aMMHaK Ba HUTpAT
KHCIIOTACUHUHT ¥y3apo TabCcHUpJallyB skapaéHuna xocun Oynaau. LlyHuHr yuyn
aBBAJI0O HUTPAT KHUCIOTAa XOCHJI OVIMII >kKapa€HU OWIaH TAaHUIIUIIAMU3 3apyp.
ABOTHHMHT BOAOPO/1 OMJIaH TabCUPHU HATHKACHIA AMMHAK CUHTE3 KUITMHAIN:

N2+3H2 < 2NH3

AMMMaK CUHTE3W UCCUKIHUK 3 (PeKTH, Xxapopar Ba bocumra OOFIHK, OYIaan.
Opatna mact 6ocumin (10-15 MIla), ypra Gocummm (25-60 MIla) Ba rokopu
6ocumiu (60-100 MIla) sxapaéunap mabaym. Xapopat 3ca 400-500°C opanuruna
Oynagu. By >kapaéH kaTanMzaTopcu3 OKyJa CyCT Keudaau.Amanuil wumuiao
yuKapuIaa ypra 0ocumin xkapaéH Temup katanuzatop (mpomotopiapu:Al,Os,
K,0O Ba CaO) nap umrtupokuaa oaud 6opunaau. KOHTAKT KUXO03UJIaH YUKAETTaH
raz tapkubuaa 14-20% ammuak Oynamu. Y COBYTWIMINM HATHXXKAacuUla aMMHAK
KOH/JICHCAIUsJIaHaId, a30T-BOJAOPOJIM apalialliMa IUKIra KaTtapuiaaau. X03Upru
BakTaa KyBBaTd 150 nan 1500 T/KyHJIM CUHTE3 KOJIOHHAJIAPY UIIIATUIMOK/IA.

Hutpar kucimoracm 3ca aMMHAKHUHT OKCHJJIAHUIIN HATHXKACHIA XOCHJI
Oynaau. by >kapa€H a30THUHI OKCHJIAHHUIN Japa)kacu Y3rapuild OWJIaH COIUp
oynanu:

Opnatna cyrontupwiran HUTpat kuciotacu (47-50% nm) onuin Kyhumaru
Typauda cuctemManapjaa onubd Oopwnuimu MymKuH: 1) atmocdepa Oocumuna; 2)
IOKOpH Oocuma; 3) KOMOMHAIUSJIAIITAaH, IThHA aMMHAAKHNA OKCHIAIT kapaéHu (3-
4)*10 Ila 6ocumma, NO Hu okcumiam Ba NO, HM cyB OwiaH abcopOusuiami
xapacnmapu aca (8-12)* 10 Ila 6ocumma Ba ogaTaaru xapoparaa oaud Oopuiaiu.



bocumun 1 Mlla ra kyrapum opkamu 60-62% 1M HUTPAT KUCIOTACH OJIMIL
MYMKUH.

CyBna sXIIM SPYBYAHIWTH, OSPYBUYAHIMK KOIPQPULIEHTH IOKOPUIIUTH,
TUTPOCKONUKIUTH Ba moiauMopd Yy3rapyBuaHiauru cababiii aMMOHUN HHUTpaT
KpUCTaJUIapu y3apo €numuod, KaTTUKIAmUO Kojaau. CenuiyBUYaHIUTH WYKOIUO,
YHU MIUIATUII KHAWHITAIIAIH.

ICI(Aii-Cu-Ai) pupmacu ycyaum Oyilu4ya JOHAZOPJIAHTAH AMMHMAKJIHU
cesqiutpa omuLby ycyn Aurnmusinaru «ICl» ¢pupmacuna y3namrupuiras. by ycyn
OWIaH OJIMHAOWTraH MaxcyjnoTra (upmMa TOMOHUAAH — «HHTPaM» CaBIO HOMH
oepunran. Jloitnmxa KyBBatu 1000 T/cyTka Oynran OupuHum Kypuima 1965 innga
CesepHcaiin (AHrnus) na Kypwirad. KelimHuanuk myHaail KyBBaTAaru Kypuima
bupmunrem maxpu (AHIIKS) Ja WIITra TYIIHPUITrad. X03Upru NanTaa aMMUaKIu
cenutpa unuiad yukapumHuar Oy ycynuman(YE, I'epmanus) dupmacu xam
dolnataHMoK1a.

«ICI» dupmacu ycynu Oyiinua noHaJOpIaHTaH aMMHUAKIW CEUTpa UILIa0
YUKAPUIITHUHT acOCUi >Kapa€Hiapu KyWujaaruya amaira omupwiaau (2-pacm):
Apanamtuprud YpHaTWIrad uauin 1 ra konjaeHcaTop 4 JaH YuKaauran Oyr OusiaH
TabMUHJIAHAAUTAH UCUTIUY 3 opKaiu 55-60% 1 HUTpAT KKUCIIOTa TYIIA N,

[y waumra sputuin yuyH (91ak 16 na xocus O6ynaaurad Ba TETUPMOH 18
OpKaJIu yTaAuraH) HOCTaHAAPT MAxCyJIOT XaM/la [IMKJIOHAaH MaXCyJIOTHUHT Maiiia
dbpakiuscu xaM y3aTHiIaiu.

VYHra sisHa mMaxcyc KypuiaMmajaa (cxemajaa KypcaTuiMaraH) MarHe3utHu S57%
JU HUTPAT KHUCJIOTa IPUTMACHAA SPUTWIMILIKAJIAH Ba (PUIBTPIAHUIIMIAH XOCHII
KWJIMHTaH MarHUi HUTPAT 3pUTMACH XaM TYILIAJH.

Xocui KWIMHTaH 3pUTMara MarHuid HUTPATHUHT (QUIbTpiall Kapa€HUHU
CHIMJTAIITUPUII YYyH HHUTpPAT KHUCIOTaja SpUMaiiiuraH marepuan - EplaMyu
KylIuM4a KYIIUIau.

Tapkubuma MarHuii HUTpAT Ba aMMOHHMI HHUTpAT KylIMMYajgapu TyTraH
HUTpAT KUCJIOTA 3pUTMAcu UauIl | JaH HeTpaiuiaruy 7 ra y3aTuiaau, y eplla YHU
CYIOK amMMuak OyFnatruud 6 maH ucutrud 5 opkanu 80°C Temmeparyparaya
KM3IUpWITaH Tra3 Xojaraard ammuak Ownman pH=3...4 raua HeWTpasianamau.
byfrnatrud Ba MICUTTUYHU HEUTpaiIarud 7 AaH YUKQJAUTaH yTa KU3UraH Oyr OujiaH
KU3IUPUIIAIN.

Heiirpannaruuna xocun Oynanuran 87...89% KOHIIEHTpaIUsJId aMMOHUI
HUTpAT 3pUTMACU KyIIMM4Ya HeWTpamiarud 8 ra Oepuiaau, y epaa ras XoJaraaru
ammuak Ownan pH=6 raua kymmmua HeWltpauianangu. Wkku Oockuuwiu
HeWTpayiam yTa Ku3urad Oyr OuiaaH aMMUuaKk WYKOTWIMIIUHA KaMalTUPaIH.

Helitpannanum »xapa€Huaa spUTMa TEeMIEPATYpaCUHUHT KECKUH OPTHO
KeTUIIM XaB(GJIM XUCOOJaHAIU, YyHKM OyHJa aMMOHHMM HUTPATHUHT (DOHTAHIH
napyajaHuIIM 103ara KeJrIili MyMKHUH.

HIyHMHT y4yH TE€XHOJIOTUK CXE€MaJia COBYTHJITaH OYyF KOHJAEHcaT yuyH 0ak 9
JaH Kepak Oyiranja spuTMa TeMIEpaTypacuHU TE3TUK OWJaH MacalTHUPUIN yIyH
HeHTpayarud 7 ra €Kd KyImrMua HeUTpaJiarud 8 ra COByK KOHJICHCAT OepUITHINN
Hazapjaa TyTtwirad. 89% nu aMMOHUN HUTpaT J3putMmacu OyrFinaTtkuul( ra
y3aTHIIA]IN.



ByrnaTum kucmunaru OyFiaTKUurpaHyuial MUHOpacu 14 HUHT IOKOpUCHUTA
KOWnamTupuiarad OyFjaTKuy/a [apyalaHuIIM  Xucobura »sputmMaHuHr pH
KuiiMatu o3ruHa nacasau. Lllyaunr yayH 6ak 11 ra oku6 Tymrasn sputmanusar pH
KUMMaTUHYU OENTUaHral Aapaxara 5 eTKa3uIllydyH aMMHaK Oepriiajiu.

by waumpmaH spuTMa MHUHOpPAaHMHI mypkarud 13 ra kemaau Ba yHAA
aMMOHMI HUTPAT 3pUTMACH TOHAAOpIaHaau. [ paHyiuiam MUHOPAcH aJIFOMUHUNIN
¢dospra (ONKaMeTAUIJIACTUHKA)OWIAH KOIUIAHTaH. TOMUYWJIAPHUHT  TYLIWII
Oanmapamuru 173 M. XaBo OKUMU MUHOpa OCTUAAH KHPUO, YHAAH BEHTUIISTOPIIAP
12 opkanu uuku® keraau. MuHOpama AOHAAOpJIaHTaH MaxcyjaoT 3yeBaTop 15
OpKaiu 37ak 16 ra y3aTunanu, y epjaa Tail€p MaxcyiaoT (Qpakuuscu axpaTuiaiu.
Hocranmapt (3 MM gan iupuk Ba 1| MM jgaH maiina) gpakuus TerupMoH 18 na
MaiiganaHaau, MUKIOH 17 na TyTuO KOJMHTAH YaHT OWJiaH apajaliTHpUiIaad Ba
lugumra xadtapunaau. Tait€p maxcynoTr (pakuuscd COBYTIMY KUX03M 19 nma
40°C temriepaTyparadya COByTHJIAIA Ba IMOJIUATHIEH KOIJIapra KaJoKJIaHaIu.
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3.2 —pacm. Ammuakau cerumpa uuinad wuxapuwrnure IClpupmacu ycynu.
1-kammuk KomMnoneHmaapHu spumuns uouwu,; 2-gpuiremp, 3,5-ucumkudiap;
4- konOencamop, 6-CyOK aMMUaxHu Oy2iamxuy, 7-Helumpainazuy,; S-Kyuumua
Heumpaiiacuy, 9-6axk, 10-6yenamkuy, 1 I-neiimpannacuubax, 12-
senmunssmopaap, 13- nypxkaeuu, 14-epanyinaw munopacu, 15-anesamop, 16-asnax;
17- yuxnon; 18-mecupmon; 19-cogymxuu.

Taitép maxcynor Tapkudbuaa 34,5% N Ba 0,5% H,0 6ynagu. Crangapr (1-3
MMV Tdamiin) ¢pakuus yaymu 95,0% HM TalmKui STaau.

[TonuaTunen Komjapra s>koinmanran cenutpa 40 komrada OanaHIJIMKAA
Taxyad Kyhunranaa xam 12 oiraya €nummob KoIManu.

I T Tait€p maxcynot onumt yuyH : 210...212 kr ammuak; 11,2 kr maruesur;
790...800 kr mutpar kuciora (100% xucodbuna); 300 xr Oyr (1,3 MIla); 11,5
kBT-c anektp sHeprus capd 6ynaau.

«Kaltenpach» («Kanbrenbax») d¢upmacu ycynu Oyiinua rpaHyJJIaHTaH
aMMUaKIIM cenuTpa onuil. by ycyn Oyiimua noHajgopjaHraH aMMHAaKiId CEeJIUTpa
UIU1ad YUKApUII Kapa€Hu Kyiuaaru OocKA4wiIapaH noopatr: HUTPAT KUCIOTACUHU
aMMUaK OWJIaH HeWTpasUiall; SpUTMaHU JAcTIa0KH OYFJIATHUII; SPUTMAHU OXUPTH



Oyfiatuil; OyFIaTWITaH 3PUTMAHU TPAHYJISIIMOH MUHOPACH/IA TPAHYJUIAI; dJIall
Ba JIOHAYaJll MaxCYJOTHM COBUTHII, TaW€p MaxCyJOTHM KOIUIall Ba omOopra
JKYHATHILI.

Helitpannam yayn ~56% a1 HUTpAT KUCIOTa Ba CYIOK aMMHUAKJIaH OJMHTaH
~0,8 MIla Oocumparu ra3 xojarjard amMMuak wunulatwiaad. HeWrpamiam
xapaéuuna 180°C nman mact Temrieparypa yuuiad Typuianud. HedTpamiarnaauHar
OCTKM KHUCMHAAH 79% 1y aMMOHUN HHUTpAT dpUTMAcCU OYyFJIaTKU4ra y3aTWJIaju.
Helirpannaruuauar rokopu kucmugan 0,44 Mlla Gocummaru ~882 kr OyF
axpanubd yuKaIu.

Talép maxcynor tapkuoupa: 34,8% raua N Ba 0,2-0,3% raua Hamimk
Oynaau. YHUHT rpa”yJoMeTpuk Tapkuou: 1...3 MM mu dppakuust 98% v Ba 1 MM
naH Maiaa ¢ppaxuusa <1% HM TalKWI STaau.

3.4. Pecnybsiukana kap6amua (MOY€eBHHA) OJIUII TEXHOJIOTHSACH

KapbGamug — kapOoHAT KUCIOTAHUHT JUAMH] Ty3W OYnuO, MOueBHHA Je0
XaMm aTtanajad. Y paHrcus, Xujacu3 Kpuctami mojna o6ynub, 25°C pgaru 3udiidru
1330 kr/M° ra teHr, 132,7°C nma cyrokinaHaau. TeXHMK MaxCyJOT 3ca OK EKHU
CapFUIIl PAHTIM WIHACHMOH POMOWMK TIPH3MAaTHK IIMAKJIJIArd KpUCTaUIapAaH
nboparaup. CyrokjaHuIll Xapopaturada atrmocdepa OocuMuia KU3AUPHITaH]Ia
aMMMaK Ta3W axpaaud 4YMKWIIM OwiaH mapuyanaHaau. by »kapaéHma nactaBBai
aMMOHHMI LHMaHAT XOCWJ Oynaau, CcyHrpa LHAaHAT KHUCJIOTa Ba aMMHUaKraya
napyajiaHaiu:

(NH,),CO—~NH,;OCN—HOCN + NH3

Opnuii MaHaT KUCIOTacu KapOamua OWIaH TabCUPAIUO OUypeT XOCHII
KWJIaJIu:

HOCN + (NH,),CO = NH,CONHCONH,

AMMHAK HWINTHPOKUAA OWypeT XOCWJI OYJIWIIN CEeKWHIAIIATu, JEKUH
KapOaMUJHUHT ¥3ap0 TabCUPHUAAH XaM OUYpPETIAHUII PEAKUUICH COIUP OYIUIIH
JTABOM ITaBEPaJIU:

2(NH;),COSNH,CONHCONH, + NH3;

AMMOHUN  HUTpaT KymwiIragaa 9Sca  kapOamuj  TypFyHJaHaIu
(cTabumnaHaam).

3.3-pacmga (NH,),CO-NH3-H,0 cuctaomMacuHMHT XOJjaT JuarpaMmacu
kentupwirad. Kapbamua cyBaa, coupTia Ba CYHOK aMMHak[a SXIIA SPHIIN.
YuuHr TYiinHras cysin spurmacuna 20°C xapopartaa 51,8%, 60°C na 71,9% Ba
120°C nma 95,0% (NH,),CO 6ynagu. KapOamua Kydcu3 acoc xoccacura sra
Gynranmury yayH (25°C XapopaTiard JMccomManys KoHcTaHTacH 1,5%107%)
KUCIIOTaIap OWjiaH TabCUPJIAMUO Ty3dap XOCWJI Kuiiamu. MacanaH, kKapOamujg
Hutpat (NH,),CO*HNOj; cyBna 03 spuiinu, KM3AUpWITaHaa 3ca MopTiaml OuiaH
napuananaau, kapoamua docdar (NH,),CO*H;P04 sca cyBma sixmm spuiian Ba
Tynma pguccomwiananu. Kapbamua amvuak OwiaH TabCHUPJAMIMO amMMHUaKaT
(NH,),CO*NHj; xocun kunaau. YHuHT Tapkuounna 77,9% rada kapOamun 6ynaau
Ba 46°C 1a MHKOHTYPEHT CYIOKJAHAIU. XapOPATHUHT KYTapWIMIIN OWIAH CYIOK,



aMMUaKIa KapOaMUIHUHT 3pyBYaHIUTH opTHO Gopamm. Xapopat 30°C 6ynranma
SPYBUAHJIMK CyBJIarura HucOaTaH XaM KYIpoK OYiaiu.

VA
VAEERS

T — a0 2w NH,
3.3-pacm. (NH,),CO-NH;-H,0 cucmamacunune xonam ouazpammaci

Kapbamua Tty3map OwinaH XaM KOMIUIEKC OWpHUKMallap XOCWJI KWJIaaH.
Macanan, Ca(NO3),*4(NH,),CO Ba Ca(H,P0,),*4(NH,),CO napHunr xap Oup
KOMUOHEHTH MUHEpAJl YFUT XUCOOIaHAIN.

Kapbamug cyBmu sputmanapaa 80°C  xapopaTraya TypFyH, Xapopar
KyTapwiraija 3ca y aMMOHMI u3o1uMaHat (nuaHat — N) ra Ba yHIaH aMMOHUUN
KapOoHaTra aijgaHaau:

(NH2)2COSNH4NCO, NH4NCO + 2H20 s (NH4)2CO3

Y 3ca amMmoHuii THApOKapOOHATra, CYHrpa aMMHaK Ba KapOoHaT
aHTUAPUIra rapyaiaHau:

(NH4)2CO3SNH4HCO3 +NH3; NH4HCO3S COz + NH3 + Hzo

Kapbamug Ttapkubuma 46,6% N 0ynub, Oamnmactcu3 a3oTid  YFUT
xucoOnanaau. KapOaMuIHUHT aMMUAKIIM CeUTpara HucobaTaH Oup Heva a3aink
TOMOHJIApPU: a30T MUKIOPUHUHT  KYIUIUTHAQ, KaM TUTPOCKOMUKIMIU]IA
(rurpockonukiauk Hykracu 20°C na 80% ra TeHr), nmoptiail xaBhu HYKIUruaa Ba
KaM ENUIIKOKIUTHAAa HaMmMo€H OVymanu. ByHOaH Tamikapu yHUHT TYyNpoKIa
IOBUJTUIITN CEKUH KEeUaIu.

Tynpokna kapbamMu HAMJIMK TabCUPHIa AMMOHUN KapOOHaTra ailjlaHaau Ba
HOPJIOH (KUCJIOTaau) TYNPOKHU HeuTpamanau. CyHrpa MHKpPOOpTraHU3MIIap
TabCUpPUJIa AMMOHUI MOHU HUTPATJIAIIAIA Ba TYNPOKHU HOPIOHIAIITUPAIH.

KapbGamuyn Ttapkubumaru YCUMIMKKAa TOKCHUK TabCHUP JTaUTraH MO
Ouyper xucoOnaHaau. AWHUKCA YHHUHT CYBIM DOPUTMAaCHHU  YCUMIIMKKA
cemwiranga yHuHT Tapkubumga 0,25% nan opTuk, MUKIoOpaara Ouyper Oyiica,
yecumiuk Oapriapu «Kysaw». Tympokka TYFpujaH —TyFpu Oepuiranjga sca y
3apapcu3Iup.

Kapbamug nporenn kymmmuacu cudarujia yrieBoJjiapu KyIm Ba OKCHI
MUKIOpU KaM OYyJiran yopBa eMmjiapura xam Kymumiaan. Y o3yka emaa 25-30% raua
OKCHUJI YpHUHU 00ca oJau.

Canoatma cyHBUM cMoOJia, TIacTMaccaliap, Kiel, Jjak, (apmaneBThK
npenapariap, repouiuiap Tauépiiail Ba 4OpBauUIMKAa O3yKajapra Kyl yayH
OeNrmiaHral crtaHjgapT Oyiinua A Mapkanu OKOPHM Ba OMPUHYU KaTETOPHUSIIH
JIOHAIOP Ba KPUCTAUT MIAKIWAArd KapOamuj HNUiad udukapwiaad. Maxcymor



cudaTunara kapodbamua TapkuOuaa OenruiaHran kareropusra moc xonga: 46,3%
Ba 46,2% N, 0,6% Ba 0,9% nan kam Mukaopaa ouypet, 0,2% Ba 0,3% cyB Oynanu.
YopBauninuk o3ykKajapu Ta€praniia MIUIaTUIauran kapOoaMul Tapkubuaa sca
3% raya Ouypet OVnuiM OelruiaHrad Tajnad aapaxacura skaBo0 oepa oyaau.

Veur cndatmaa wunmatminaguraH  kapbamun sca b Mapkaja  mmniab
yuKapwiaad. YHUHT Tapkuouaa 46,0% N; 0,9% atpoduna ouypert Ba 0,25% raua
HaMJIUK OYJajiu. VruTHUHT noHaopauru sca: 1-4 mm i qoHavanap 94% nan kam
sMmac, 1 MM nu moHavanap 5% naH opTUK 3Mac. YHU 6 oilradya KOICU3 CakJIaHTaH 1a
XaM EnuImo KoJIMaiiau.

CylokJlaHMaHu WKKH OOCKUWIM JAUCTUJUISIUSACA Ba CYIOKIUK PELUKIIIN
KapOaMuJ] CHHTE3W TEXHOJIOTHMK CXEMAaCHHUHT BapHaHTIApWUIAH OUPHHH KYpuO
yukamus (3.4- pacm).

MexaHuk KymmMyanap, BOJIOPOA CYAb(HUI, OJTHHTYTYPTIU OpPTaHUK
OupUKManapJaH TO3aJlaHTaH Ba KypUTHWITaH Ta3 XoJaTuaard KapOoHAT aHTUIIPHU]L
CO, TypT 60cKkuun kommpeccop (1) épaamuaa ~20 Mlla 6ocumaa Ba 95-100°C na
apanamtupruy 6 ra robopuianu (arap 3apypat 0yica,0ockuuwiapaan oupuna CO,
BOJIOPOJI KYIIUMYACHaH To3ajaHaau). Apanamruprudra 20 MIla 6ocum octuna
wiywxkepiaun Hacoc 3 Epmamuna cyrok ammuak (90°C), miyHxepiau Hacoc 7
épllamMuia 5ca aMMOHUM KapOoHaT Ty3napuHUHT 3put™acu (95°C) robopunaau. by
KOMITOHEHTJIApHU apajamrTupuin Hatuxkacuga 175°C temmeparypajia aMMOHUN
KapOamaT xocus Oyna Oommnaiau. CyHrpa peakius apanammMa (Mojsip HucOatu -
NH;:CO,:H,0= (3,8-4,5):1:(0,5-0,8) cunTe3 kosoHHacHu 5 ra ro0opwiaau. CuHTe3
kojonHacuaa 185°C temnepatypa Ba 20 MIla 6ocumaa aMMoHuU#M KapOaMaT XOCHI
OynuImM Ba kKapObamuaraya napyajiaHUIIA aMalira OLIUpHIIaIu.
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3.4-pacm. Cyroxkauk peyuxiuoa kapoamuo uuiab yuKkapuul mexHoai02uK
cxemacu



Hasopar caBosiapu:

1. Kanpaii snemeHT/Iapra OpraHoreH, 30JUTM, MHKPO, Ba MakKpo 3JIEMEHTIIap
nennimaau’?

2. Kaiicu snemeHTIap acocuil a3yka Mojaianap Xxucooaanaau?

3. Kanpnaii anemMeHT/Iapra MUKpod3JieMeHTIap Aeiunann?

4. VruTnapHu Kenu® YMKWIINIa arpsraT XONaTura Ba 03yKa MoJjajapra Kypa
KJIacCU(DUKAITHSIIAHT .

5. SJIFI/ITJ'Iap 03yKa MOJJajdapHU KOHIIEHTpanusacu Oyilmya, Heuda Typra
oynuHanu?

6. Munepasn VruTiapHu acocuil (pU3WMK-KUMEBHIA Ba MEXaHUK XOCCAJIapUHH
auTUHT?

7. Munepan yrutmap ne6 wumara antwianu? dochoputr YruTimap wumiad
YUKApUIIIard KaHai XoM amé uiuiaTuiaamn?

8. Kannait hochopurnapuu ounacus?

9. ®ochoputrnapra Kanaai tagabaap Kyiumama?

10.Dochoputiapra KucioTaau UILIOB OepuUlla KaHaal peakiusiiap KeTaau?

11.Cynbdar kucimoTa MebEpPHU KaHaak XucoOaaHau?

12.Cynepdocdat onur »kapaHu MEXaHU3MHU.

13.Koparor docdoputunan cynepdocdar oyui xapaéHud MEXaHU3MH.

14.ITapuananum ko3ppuuuenTy Huma?

15.CynepdocdaTr yHuMuU, MaxCyJIOTHU TUTPOCKOTUTUTH.

16.Cynepdocdar wumnad 4YMKApUIIl TEXHOJOTHSACHM KaHJIail OOCKUWIapAaH
ndopar?

17.Cynepdocdar onumia MUOUIATUIAAUTAH ACOCUM amnmapariap Ba YJIapHH
acocuil TaBcudu. Kannaii xxapa€Hra skcTpakuus ycyiu aeriuinaau?

18.AMMOHMI  cenmuTpacu UWNUIA0 YWKAPWINJA HWNUIATHIQJAWTAH  acoCUU
KUXO03J1ap.
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4-mabpy3a .CHIbBUHUTHH KalTa HILIANI Ba XJI0PCU3 KAJIMIIN Ty3J1ap
ILIa0 YUKAPUIIAATH MHHOBAIMOH TEXHOJIOTHslJIap

Pexa:
4.1. Kanuiinum Ty31apHUHT XaJK XYKaTUTUAard aXaMUsITH.

4.2. Kammitim VruTnap wnoad YUKApUII —COXAacHUJard >KaxoHJa Ba
pecnyonrKaMu3ia MaBxXyJl HKTUMOUN-UKTUCOIUNA UCIIOXO0TIIap

4.3. Kamuiinu Ty3map OJIMIN y4yH acOCHA XOM aménap. Y30eKHCTOHHUHT
KQJIMWJIU Ty3JIap KOHJIApH.

4.4. Kammitnu Ty3map onum  ycyuiapu - GJoTarcusi, DJpUTHIN  Ba
KPUCTAJUTAHTUPUII, KOHBEPCHUSA, KaJIMIUIA Ty3JIapHU KuUCJOTajgap OwiaH KaiTa
UIUIAII YCYJUIapHU Ba yJIAPHU COJIMIITUPHILL

Tasin4 cy3 Ba ndopasnap

Kanwuit MabJIaHU,IaXTa,ep oCTH/a JPUTHILLBAKYYM
OyFJIaTHUII, TOTAIIL,AJIEKTPOCTATUK,OFUP CYCTICH3UsI OOMUTHIN, TIOOSTaTaH KaJIUIU
Ty3Jlapyd, MabJaHHUHT KUMEBUM TaBCU(PHU, TalOreHJIM TOPU30HTAI Katiam,
KUMEBUN TaBcud, MaBXyJ Oynuml Xyayad, Quoranus ycyiu, CUJIbBUHHU
dbnotanuscu, [anyprus ycynu, KailHOK HOMaKoOIl, KaJluid MabJaHaapu, OONUTHIII,

CUJIbBHH, IIIJIaM, PYBYAHJIMK, Xapopar.

4.1. Kaaniiam Ty3JIapHUHT XAJK XYKAIUTHIATH AXaMUSTH

Kuménamrupu, KOMILIEKC MEXaHU3alHsIIALL, ANEKTPIATHPHULL,
MeNIMopalys MIJIapu Ba TYNPOKHUHT YHYMJOPJIUTMHU OUIMpUII Oopacuuaru
TagOUpaap KUIUIOK XYXKAJIUTMHU HOKCAITUPHUILIArd acoCuil HyHalIuIuiapIaH
XHCOOJIaHaIH.

Kynuiok XyKaaurvHd W34l Ba Xap TOMOHJAMa HMHTEHCHUBIIAIILA
KUMENAIITUPUIL  aloXuaa axamMusar kacO »stanu. Kuménamrupum yrutiap,
YeUMIIMKIApH MyXo¢aza KWIMIIHUHT KAMEBUU BOCHTalapu, TrepOoumiap,
nedonuaHTIap Ba AeCUKaHTIapaH (HoigaianuiaH noopar.

Ep yHyMIOpJAWIMHY OLIMPUII Ba YCHUMIIMKIIAD O3YKJIAHWUIIMHU SXIIWJIALITa

XM3MaT KWiiaaurad Moagaiap ﬁzumﬂap ,ue6 aTajaaau.



Veummuk Yo naBpuga 6ab3u SNMEMEHTIAPHUM XaBOJAH 0apr OPKAjH,
GaB3MIAPUHM 3ca TYNPOKJAH ONAAd. YCHMIHKIAp TapkuOura 70maH  OpPTHK
KUMEBHI dJIEMEHTIAp Kupaau. Yiapaad 16 tacu:

OP20HO2eHNap - YTIEPOJ, KUCIOPOA, BOJOPOA, a30T; 30/L1U ITNEeMEHmAap -
docdop, kanuii, Kaablui, MarHuil Ba OJNTUHTYTYPT; MUKpoOITemenmaap - Oop,
MOJMOJIEH, MHC, PyX, KOOaJbT, MapraHell Ba TEMHUP YCUMIMKIAPHUHT Xa&T
daomusITH JaBOMHUIA MyXUM axaMmusTra sragup. bup smemeHT YpHUHM OOmIKach
O0oca onMmaiiiM, YyHKMA VYIApHUHT Xap Oupw YcuMIMKIapAa Y3ura Xoc
byHKIMsIapHE  Gaxkapamd. YCHMIMKIAD Ba TYNpPOK TapkuoMra Gormka
AJIIEMEHTIIap, MacajlaH, KPEMHHUM, HAaTpui, XJOp Ba OOlIKaJap XaM KHpPUIIN
MyMKHUH. AMMO, Oy €Kku OOIIKa AJIEMEHTJIAPHUHT OYJIUINU, YCUMIIMKIAp XaéTu
VIyH MYyXUM axaMmMHsaT KkacO sTMaiiau. Smmn yeumumkiapra atMmocdepanan
KEJyBYM aCOCHUM 3JIEMEHTJIAp YTJepoJ, KUCIOPOa Ba BOJOPOJ XucoOnaHaau. by
AJIEMEHTJIAPHUHT YIYIIM YCUMJIMKHUHT KypyK Maccacura HucOatan 93,5% Hu
TAIIKWI 3Taau, Iy xKymiiaaaH yraepoara - 45%, kucinopoara - 42% Ba Bogopo/ra
- 6,5%u Ty¥pu Kenagu.

VCUMIMKHUHT MebEpaa YCHINM Ba PHBOMIAHMIIM YYYH eTapid MHKIOPIA
03yKa MOINANapH OWIaH TAbMMHIAHHIIN JIO3MM. YCHMIMKIAD Y4yH as3oT,
docdop, kanmui, KanbI[Mi, MarHuid, ONTHUHTYTYPT Ba TEMHpP acCOCHl 03yKa
MOJUIANIApH XUCOOIaHaad. Y CHMIMKIApAAry 6y 3JeMeHTIIap MUKIOPH 031aH Oup
ynym gouzgan Oup Heua dousradya Oynaau Ba MakpoinemeHmaap IEAUTAIN.
Veumimknapra GyapiaH Tamkapd 00p, MOIMOIEH, MHC, MapraHel, pyX Ba Iy
Kabu Oup KaTop YCUMJIMK Ba TYNPOKJa MUHTAAH Oup ymym dousna Oyinaaurad
MoJanap 3apypaup. Yiap mukposnemenmaap 1e0 HOMIAHA/IH.

SV’CI/IMHI/IKJIapHI/IHr Xa€Tui paonusaTUIA YTIEpPOd, KUCIOPOJ Ba BOJIOPOJIAH
KeWnH a3oT, ¢ochop Ba KaIMii XaM MYyXUM axaMusarra osraaup. byHnai
AJIEMEHTIIAp TYTraH YCUMIIMKIAPHUHT O03yKa MaXCYJIOTJIApU KUIUIOK XY KaJIUTHJa
acoCUl MuHepan yzumaap HOMYU OUJIaH IOPUTUIIA]IH.

®ocdop, a30T Ba Kamui YCUMIUK YYyH DHT 3apyp O3yKa MOIajapiup.

Veummk Oy dJEMEHTJIapHU TYIMPOKIAH OJaj, HaTHXKajaa MoJjanap MHUKIOPU



HungaH-iinmiara KamaiuO, TYNPOKHUHT YHYMJIOPJIWTH macaiiu® Oopamu, Oy
SKUHHHUHI XOCWJIJOPJIUTUIa CAIOUN TabCcup 3Taau. TYNpPOKHUHT YHYMIOPJIUTHHH
OLLIMPUII YYYH €pHHU €TApJU Japaxkaaa YFUTIAHTUPUII KEPaK.

Kammit (K) — yCMMIMKHHMHT yTJIEBOJ Ba OKCWJI QJIMAIIMHYBUAA 3HI MYyXUM

(GbU3MOIOTUK POoJIb VHHAWIMW, A30THUHT aMMHakiad dopmaza Y3IamTHPUIAIIT
NIAPOUTIAPUHN  AXIIMIANAN. YCHMIMKHM Kaduii OWIaH O3MKIAHTHPHIN —
YCUMIIMKHUHT ~ QJIOXUJa OpraHjJapuHU pPUBOXKJIAHUIIM YYyH KywWIM OMMI
xucoOnanaau. Kanuit xyxaiipa map0atuja maxkap TYTUIAaHUILIWTa UMKOH sIpaTajy,
Oy 3ca YCUMJIMKHUHI KHIIra YHJIAMJIAIUTHHA OUIUPAJIN, TOMHP TapamMIIAPUHUHT
PUBOXKIIAHUILM, XYy’KalpaJdapHUHI KaJIMHJIAIIUIINIa WMKOH Oepaau. YHIaH
TalIKapu, MOSHUHT MYCTaXKaMJIMTWHU OIIWIIWra OJdu0 Kenaau Ba yinapHu ETHO
KOJIMIITa YA JAMIIMJINTAHA OLIUPAIH.
Kanmmnii kapTomika TyryHakiIapujaa KpaxMal MUKIOPUHH, KaHJ JIaBJaru
WIAU3Mapuaa Iakap MHUKIOpUHU omupaau. Kamuit noH, ca®3aBOT 3KUHIApH,
naxTa TOJAacH, KaHON Ba 3UFHUP TOJIACMHHMHI cudaTth Ba Typiau MeBanap(y3yM,
madToNM, amneJbCMH Ba OJMAa)HUHT TabMUHU sxmunaiau. KamuitHuar
eTUIIMACIIUTU YJIapHUHT cudarura canbuil tTabcup 3Tanu. Kanuil etriiMarasja,
YCUMIIMK 3aMOypYF KacajulTurura Te3fia YainHaau. KanuiHUHT OPTUIIHM XOCHITHUHT
KyTaluImra ojaub Kenasu.

['VHr - opranuk yrutinapaaH 3HTr ¢oinanucu xucobnanaau. ['YHr Tapkubuaa
YHUHT Xap TOHHacuja 5 Kr a3or, 2,5 Kr gocdaTr aHruApu Ba OKT Kaauil OKCHT
oynamu. TynpokHM o3yKa MoAAajlapy OwuilaH eTapjidya TabMHUHJIANL Y4yH
rekrapura 20 gax 40 ToHHaraya ryHr COJWMHUIIM JIO3UM. Opranuvk yrutiap
KHIIJIOK XY KAJIMTUHUHT KyH CaiiH YcuO Oopaérrad TanaObuHM KOHIUpPA OJIMaIH,
YYHKH TYHT Ba OOIIKa OpraHUK YFUTIap TapKUOUAArd o3yKa MojJallapu MUHEpas
Vrutnapaarura HucoOatan oup Heda O6apobap kam. Macaman, 1 T ryHr Tapkubuma 5
KT a30T O6ynca, 1 T ammuakim cenutpana 350 xr a3oT Oynanu.

JlexuH, MUHEpan YFUTIApHU OWIIraH XOJAa, MebEpUIa UIUIATUIUIIN JIO3UM.
TynpoKHM YFUTIAIITUPUIIHUHT Y3UTWHA XOCWIIOPJIUKHHU OUIMPUIIHUHL SITOHA

maptu 0ynub XxucobianMmaiiiu. ByHUHT yuyyH TynpoK CU(QaTUHUHT SAXIIWIAHMILY,



SKMHHM  O€NTWJIaHTaH  BaKT/JAa  CYFOPWIMINM, TypJd  KacaJUlMK  Ba
3apapKyHaHAaIapra Kapiiyd Kypanuil JO3UMIup.

Munepan Vrutnapaad QoiiiajaHwirasjga naxra Ba OOIIKAa TEXHHK
SKUHJIAPHUHT XOCUJIM ToOOpa opT™Mokaa. Macanan, 1930 itmnna Mapkasuit Ocuéna
xap Oup rekrap epaaH 7-8 1 maxta OJMHTaH Oyica, Xo3upra maitra Kemnwuo,
reKkrapuaan ypra xucobna 29,2 1 xocun onmuHMOKAa. Tympokka comHrad xap 1kr
docdop kymumua 6-7 kr nmaxrta, 50-60 Kr kapromka, Xap IKr a3oT 3ca KymmMya
paBuiaa 15-20 kr maxrta Ba 150Kr kapToIIKa OJUIIT UMKOHMHU OEpPMOK/IA.

4.1 xxanBan

Tynpokaan Xocus OuinaH YMKUO KETaaurad TabCUp 3TYBUU MojiIanap (Kr/ra)

Tabscup 3TyBUM XOCUIIOPITUK
MoJI1ajap Kumiku Oyrnoi Kanp naBnaru XKyxopu nosicu
30 i/ra 270 w/ra 600 1/ra
N 112 166 150
P,0Os 39 42 70
K,0O 77 157 200

4.2 xanaBai

Tynpokka ¢ocdop, a30T Ba KaJIM COTUIIT XUCOOUTA XOCUIAOPIUKHUHT

OIIMPUJIUAIIIN
Kynbrypa 1 T conuuran yrut xucoodura (N, P,0s, K,0)
Ba MaxCyJoT TypH XOCWJIIOPJIMKHUHT YCHIITH, T
N P,0Os K,O
ITaxTa 10-14 5-6 2
Kanng maBmarn 120-160 50-55 40-50
Byrnoit 12-15 7-8 3-4




4.3 xanaBai

Vrut KYJUTaIl X|ucoOuTa XOCHITHIHT OpTHINH (Ty/Ta)

Kynbrypa Vrurcus Vrur 6unan
ITaxTa 8-9 27-30
Byrnoi 7-8 20-40
[ITakap kamum 100-120 200-500

XOCUIIIOPJIUKHY omupuiaaru oMmuapau 6axonamiga: AKII na 50% raua,
®panuusiaa 50-70% rava Kymmmya XOCHII OJIMII YFUTIIAP XUCCACUTa TYFPH

KEJ1aau.

VTKasmIran TaaKMKOTIAP HATHXKACHTA KYPa, XOCHIIOPINKHH OMIMPHIIIATT
YFUTIapHUHT ynymd MJIX maMitakaTIapuHUHT KOpa TYNPOKJIA MUHTaKAJIaprIa
40-50% ra, Hokopatynpok MuHTakaitapuaa 60-75% ra, Mapkazuit Ocuéna,
XycycaH, Y36eKnucToH Pecry6mkacy XyLyuaard yHyMaop Tynpokiapaa 50-60%

ra TyFpy KeJIaJI.

Bynapaan Tamkapu kajuii HHCOHJIAp Ba XallBOHJIapra o3yKajapu TapKuOura
KUPUTUIIAH.

[IyHUHTAGK WHCOH OpraHU3MHJa KYNTMHA MEeTa0OoJIUK
GyHKIUSIAp  Y4yH MYXUMIUDP,OPTaHU3UMJITH CYIOKJIMK Ba
XyKaiipanap ypracuja Ty3jiap OalaHCMHUM OUpXHIJa TYTHO

Typaau,MyCKyJUlap pHUBOXKHIAa Ba HEpB (YHKIUSIIADUHU

S saxumaniga Myxum Oynau0 MIulleHa a KeHT KyJUTlaHaau .
The History of Potash

Element symbol K comes from Latin Kalium

Allow trees to bioaccumulate K and
boil wood ash to recover nutrients...

Wood ash boiled in pots (pot-ash)

Not a sustainable practice

WlPN



WNucon Tapkubuja Kanuii Kyn HaTpuil kam OyJraH O3WK OBKATJIApHU KYIPOK
UCTUMOJ KHJICa KOH OOCHMHM OIIWII Ba MHCYJITTa YaJIMHUIIAAH XOJH OYJIHII
WIMHI JKUXaTlaH acocjaHrad. YopBauuiauk Ba MappaHAavyMIMKIa O3yKajap
TapKUOUTa KUPUTUIITAH

Kamuit snemenTununr Oenrucu K nmorunua Kalium  cy3uHuHr  GoIm
xapuduaan OJIMHTaH.Y Japaxuriap LEJTI0J103aCH Kanmwispiaapua
OMOoCHHTE3MapAa UIITUPOK 3TUO TyKUMalapnaa Aximu iurunagu. O3yka KaluiHu
OJIMII YYyH JlapaxT KyJulapu MIuIUIapja KalHatwiagud. MaHa myHAaH Kajaui -

potash ( maum (ropiok)1a KahHaTUITaH JapaxT KyJId HOMHHH OJITaH).

4.2.Kaauiijam yrutTjaap uniad yuKapuil coOXacu/Iaru ;KaxoHia Ba
pecnydoIMKaAMHU3/1a MABXKY/ HKTUMOUI-UKTUCOAUI UCT0XO0TJIAP
CoxaHHUHT XOM alIé XapuTacH.
Munepan yrutinap uirad YuKapuIga )KaxoHaa KyWniara Xxoccaiapyu MaBxy/I:
- Nmna®d 4uKapuiiHA XOMalI€HW MaBXYMJIUTUTa Ba €TKA3WIMIINHU
TYFPUIAH-TYFPU OOFIMKIUTH: a30TIU VFUT MIUIA0 YMKAPUII y4yH TaOuUUn
ra3Hl MaBXyaJurd, Gochopiiv Ba KIMMIM VFUTIAPHU UILIA0 YHUKAPUII
yayH (dochaTaapHu Ba KaJTUHIA Ty3JapHU MaBXKy JTUTH;
- Munepan Vrutnap uNUad YUKApUIL KOPXOHAJApH SKOMIAIIUIIN
ylnapHu 0030pJa SKCIOPT KWIMHUIIMHYA TabMUHJIAWAM: a30TIU YFUTIAPHU
Typura Kapab 25-40%, ddochopan Vrutnapaunr 35-50%, xanumitim
VFUTIApHUHT 75%03KcnopTra 0opuiiaau.
A3oTnu yruTnap unuiad YMKapuil y4yH 3apyp OYiaraH aMMHak acocaH XHUTON
Ba fAxun [llapkna xonnamrad. AMMUAAKHU 3KCIIOPT KUITYBYU ap30H SHEPTrUsiCU
MaBxyn Oynran acocuit maiatiap: Axun [lapk, Poccus, Ykpauna. AKIII
OJIIMH aMMHUAaKHU 4YeTAaH o0 kenraH Oyinca, OyryHKH KyHJa yiapia aMMHUaK
UIUTa0 YMKAPUII PUBOKIIAHTAH.
2014 ¥WumHUHT MabJiyMOTIIapura Kypa skaxonga Qocdopau xom amlau
3axupacu 69 MIpA. TOHHAHM TamKWI 3Taau. by KoHmap xaxonmaru 15

JaBjaTUAA >KOMIallraH.



PaseegarHsie NOgTBEGMOAEHHBE JANACH Hor@aTHOID CRIPsA B MAPE MO GAHHEM COCTABNADT DO
Aankbis w3 Havana X014 r. 69 mnpg. TOHH B pacnoAosEerbl B Soaee yem 15 crpanax mapa.
Hpynuedwnmy sanacamas onagaer Mapaxka.
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Hemaownug: ¥pornanud, EapoXum, 88, UE Geological Survey
Puc. 3 Mupossie 3anacel Puc. 4 MowHocTi no PHc. 5 Muposbie 3anack!
KanMAHBIN Py NPoOMIBOOCTEY apMMHaKa ochophopHTHBIX PYO
10 mnpa. ToHH K0 210,6 mAH. TOHH 69 MmApa. TOHH

Pacwm 3. Kanuiinu pynanapau xkaxonjaaru 3axupacu 10 mapa touna K,O
Pacm 4. AMMuak nnnab ynkapuiil kKopxoHaitapu 210,6 MITH.TOHHA

Pacwm 5. @ochopnm pynanapHUHT KaxOHIATH 3axupanapu 69 Mip TOHHA

Kyn Muknopaa MuHepan YFuTiap Miuiad YuKapyBuu JaBiaTiap: Xutou, PO,

Kanaga, AKIII.

Kyn muknopaa Mmunepan yrutiap KyJuraétran aasiatiap: Xurou, Manus,

bpazunus, AKIL.

A30TIM YFUTIIApHU 3KCIIOPT KWityBun nasnariap: [lapkui EBpona, mapkuit

Ba frapOuit Ocué. Kaxon O0o030puHM a30TiAM VFUTIAp OWIaH TabMHHIIOBYU

naBnatnap: Xwutod, Karap, Owman, Caymus Apabuctonu, Mucp, Mapkasmii

Awmepuka (Tpunupan, TobGaro), P®, Vkpauna. MmmnopT KuiyBYu naBiaTiap:

Kanyouit Ocué, lllumonuit AMepuka Ba JIOoTHH AMepuKacu.

Kansana 4.4. Kaauiijam yrutTjapHu :KaxoH 0030puaa COTUJINIINA, MUHT TOHHA

HaBaatiap Kaauii xyiopua
2011 2012 2013

Fap6uit EBpona 31 234 109
Mapkasuit EBpona -671 -684 -681
ITapxuit EBpona Ba Ypra Ocué 10075 7920 8141
[IIumonuit Amepuka 5485 4424 5400
Jlotun Amepuka 4862 -4814 -5108
Adpuka -385 -411 -473




FapOuit Oué 3811 3087 3310
KanyOuii Ocué -3552 -2187 -2470
[Tapkuit Ocué -9579 -7213 -7978
Oxeanus -289 -239 -266

Kaxon 06030puaaru ysrapuuiap

Munepan yruTnapra Tana® YCUIIM Ba YHUHT KyJlail TaHHapXd HIUIA0
YUKApUII KyBBaTHMHHU OIIMIIWTa OMH0O Kenauiaap. JIeKuH, MakpOMKTHCOOUN XOJIaT
y3rapuilld WHBECTUILIMOH JIOMUXaTapHU OakKapUIIMIIUTa cCalOuil TabCUp TIU.

2013 #unga xanmwmii xmopua unuiad yukapumina Kanmama ( PotashCorp -2,3
MJIH ToHHA 1 Hunma, Mosaic — 1,15 miH. TonHa 1 #iunna), Poccus (Ypankanmii -
1,5mnu.TonHa 1 ¥wmnna), benapyces kanmit — 0,6 miuH.TonHa 1 Hmina, Xuroi -0,45
MaHT 1 mnga. 2014 iinnga IFA mabnymotiapura Kypa Kalduiii YFuTiaap U0
YUKApUII KOpXOHATApHUHT KyBBaTH 5% (87,1 MuH.T raya) oman Xutoi 650 MUHT
toHnHara Ba [lIlumoimit Amepukana 1,1 mnn.Tonna, benopyccusina 1,6 M ToHHara
OLLIMIIN 3Ba3Ura.

2015 vmnma P® ma kyBBatm 100MHUHT TOHHa KOMILUIEKC YFUT OVITraH SHTU
“@OoCATrp0o” KOPXOHACH HINTa Ty, TaTapCTOHAA SHIY 3aBOJ UIITa TYLIIH.

IFA mabnymoTnapura xypa 2013/2014 fimnnapaa ®axoHaa MUHEpall YFUTTa
tanad 180, 9mnn/fiunga (o3yka sieMeHTiap Oyiimya) — raya omad. A30TiH
VFUTIApHUHT KyJulaHuimu 2,1%-ra , Kauuiiin YFUTJIIAPHUHT KYJUIAHUJIUIIN —
3,8% -ra omnu, pochopiu YrUuTIapHUHT KyJutaHwmim dca 3,1% ra kamaiau.

Munepan Vyrurra tanad [lapkuii Ocué, Jlotun Awmepukana, Adpuxana
omau. Jlekun Kanyouit Amepuxana, EBpomama Ba rapOuii Ocuéna muHepan
VruTra tanad mnacammm.

[FA MabnymoTnapura Kypa MuHeEpan YruTiapra Tanad sSHTM KyBatjapra
HucOataH opkaga koiamokaa. Kenaxaxna , 2018 iunpa azotiu yrutiap Oyiinua
nucbananc 9%-ra omanu, dhochopnau yrutiaap Oyinua 8%-ra, Kaauiiau YruTiIap
oyitnua 26%-ra orraau.

Xo03upru KyHJla CEKMH TabCHUp 3TyBYaH Ba MUKpodyieMHTIH (Zn, B/, Mg,

Mn Ba X,K,) yrutiapra tanad ommMokaa.




Kansan 4.5.

Kaxonaga

2012-2015 i

KYJUIAHWINIIH, MJIH.T. 03yKa 3JIeMHTJIap 0yiinya

MHHEpPAJ YFUTJIAPHUHT

2012/2013 | 2013/2014 | 2014/2015 | 2015/2016
Azotnu yrutnap (N) 108,1 1104 11,8 1129
®ocdhopau yrutaap (P,0s5) 41,6 40,3 41,3 41,8
Kanuiimm yrutnap (K,0) 29,1 30,2 31,5 31,8
Kamu 178,8 180,9 184,6 186,5

Pacwm 4.1. 2014 ifunaa :xaxoHaa YFUT KYJUIAHUJIHIIH CTYPKTYPacH
IFA MapnymoTnapura Kypa Kanuiiu yrutiaapra tanad 4%-ra omau Ba 31,5
MJIH.TOHHAHU TamkwWwi 3tau. by xonar Muaus, Xuron, Manaisus Ba UHnoHe3usiga

Ky3aTHUJIMOK/A.
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Pacm 4.12 2000-2015 jinnnapaa yFUTJAPHUHT HAPXU ANHAMHKACH
A3zotnu Ba Qocdopau YruTiapra HucOaTaH Kanwitin YruTiaap 6030pu Oup
Teknu3aa puBoxiana. 2008 iunga KaaTuuiaT YFUTIAPHUHT HApXU KECKUH OUIAW Ba

2012 #innna macaiin.



2013 iinnpa bemapych Kanuii MIIMHU TYXTATraHu Ba “Ypalkaliuid’ 1aru
y3rapunuiap Katuiiig YFuTiap 6030pura cabnbuii Tabcup dTamap. Wun naBoMuna
kanui xyopugHuHr Hapxu 410-450 AKII pommappan 300-330 nomnaprada
racamam.

2014 #unna kanuit xmopugHuHr Hapxu 2013 iunra HucOatan 22%-ra
nacaiiim Ba 297 AKII nommapau Ttamkun 3tau. KoHTpakT OViiMua Kanuiiu
Vrutinapau cotwmmun 2014 imipa 305 AKIH  gosmapvHM  TalIKWAd  STAH.
Xunauctod 322 AKII nommapaan coTuo omau.

2015 #imnpa kanuil XJIOPUIHUHT COTHIHILI HapxH 2,4%-ra ouiu 2014 iinira

HUcOaTaH.

03 bor a4 an 201% L
=i i I i I i

=
Hemounus: PATY

Pic, 11 uHamMKa ueH Ha xnopua kana g 2012-2015 rr., 5/1 cnot FOB Bantvea

Pacwm 4.3. 2012-2015 iinnnapaa Kajauil XJIOPUIHUHT HAPXUHH Y3Trapuin
TAHAMHKACH

Kansan 17. 2012-2015 iininapaa Kajanid XJIOPUAHUHT YPTAa4a HAPXH

2012 | 2013 | 2014 | 2015 | Y3rapumaap | Y3rapumaap | ¥3rapumiap
2013/2012 | 2014/2013 2015/2014

Kamuiixnopun | 459,0 | 379,2 | 297,2 | 306 -17% -22% +2,4%




Kaxon 0030puaa JIuneH3usIap

Poccus kopxomamapu TOII-ra aw3ocu OYynmbO wmuHEpanm VFUT wuILIA0
YUKapyBYM KOPXOHAJIAP YUYH MAaXCyJIOTHU Y€Tra COTHIIl aCOCHI (haKTop.

[IyHUHT y4yH COXaHH PUBOKJIAHUIIMHU 0axojall y9yH Maxaulni KOpXOHaJIapHU
NO3ULUSIIAPUHU KYPUO YUKHUII JIO3UM.

Bbyrynku kyHna 0030pHMHT OJMHTU 0030pJiapaaH dapKyu — YJIapHUHT Ky
naBnaTiapaa akmuscu Oopiur. XKaxon Oo3opuma Kamamanwar Potash Corp
KOPXOHACHUHUHT MIIA0 YuKapuil KyBBaTu JKanyOuii Ba Jlotun Amepuka, Xuton
Ba Skun llapk naBnarnapnard KopxoHajapra HucOataH 15% HU TalIKuI 3Talu.
By kopxoHa 8,7 MJIH TOHHA KaJIWi XJIOpU/ UIILJIa0 YMKApaIH.

Munepan Vruminap unuiad yukapuil Oyinda HMKKUHYA —HHPUK
KopxoHa — 0y Mosaik xopxoHacu. by kopxoHa kanuiinu Ba (ocdopnu yrutiap
unuad uyukapaau. by KopxoHaiap Jk0XOH ©Oo3opuiaa auuep XucoOJaHalu.
Pecny0Onyka MKTUCOMMETUHUHI PHUBOXKIAHMUIIM KUMEBUU caHoaTura OOFJIMK.
KumEBUI CAHOATMHUHI IOTYKJIapu OWJIaH »SHEPreTHKa, KHUIIOK XY>KaJIUrH|,
MaIIMHOCO3JIMK Ba €HIUJ CaHoaT Ba OOIIKa COXaJapHUHI >KaXOHJAru YpHU
aHUKJIaHAIH.

byryHkn KyHma KuM€ caHOaTMHUHI MaxcynoriaapuHuar 100000 Ttypu
MabJIyM.

KuméBuii MarepuaiyiapHi XaXMUHU Ba KYJUIAHWJIUIIMHU OLIMIIM KOLIa0
YUKApUII KOPXOHAJAPHUHI MOJAIUN-TEXHUKAaBUHA Oa3aHM SIHTWJIAIL YYyH acoc
0yn6 xucobiaHaau.

Kunuiok Xy»aamkHu pUBOKIIAHUIIM, KUYJIOK XYKAJUTU YCUMIUKIAPUHUHT
XOCUJIIOPJIUTUHUA OIIMPUII MHHEpal YFUTCHU3, MECTULUI, TepOULUICU3 Ba SIHTU
YCUMIIMKJIAPCU3 MYMKHH 5Mac.

Suru  ¢QapmaneBTHKa CaHOATH PHUBOXKJIAHMIIKM KUMEBHHM MOJjaainpra Ba
KMMEBUIM TEXHOJIOTUSIApra aCOCIaHTaH.

bup #unna xaxoH Oyiinya MuHepasl YFUTAApHUHT KyimaHuwiauimu 150-160

MJIpJI. TOHHAHM TamIKWiI 3Taau. JKaxoH 0o030puja MUHEpaT YFUTHH acOCUM



uctbemomuucu Oynap: Xuroit -32%, Ungus- 14%, AKII — 13% Ba bpazunusa —
6,4%.

V36exucTon Pecniybniukacu  KUMEBUU ~ CaHOATUHUHT acocuu
nyHanuynapugan Oupu, Oy- MuHepan VruT unuad yukapuml. JKaxoHna KUIUIOK
XYKaJTUTUHA PUBOKIIAHUIT TEHACHIIUACH MUHEpaJ YFUTIApHU UILIA0 YUKAPUIITHU
PUBOXIIAHUINIATA TabCUP ATaAW. AXOJIMHU YCUIIMHM Ba Xap OUp MHCOH YYyH
ypraua kamopwitHu 9%-rada ommmuHN wHOOATra onud 2030 #mnma KUILIoK
XYKAJIUK MaxcCyJIOTIapUHU UCThbeMoJT Kunui 60%-ra omaau.

O3HK-OBKaT MyaMMOCHHHM XaJ 3THII YYYyH O3yK OBKAaT MaxcCyJIOTJIApUHU
UIUIad YMKApUIIMHA Ba YHHHI TapKUOMAArd O3yKa 3JEMEHTIApPHU MUKIOPUHHU
OLIMPUIL YYYH MHHEPAI YFUTIAP KEHI KYJJIAHWIWINW JIO3UM. YHJAaH TallKapu,
JKaxoHaa UKIuM y3rapuiu ounan 2030 iuniga xaliganaaurad ep Maiaonu 55%-
ra kamasau. lyHuHT yayH MUHepan YFUTIap KyJuiam — 1013ap0 Myammo.

byryHku kyHpga aipum MUHepan YFUTIApHU KYJJlaml KaMainO, KOMILIEKC
YFUTJIAp KEHT KYJUIAHWIMOK/A.

Xo3upru kyHna PecrnyOnuka kumé canoaruna 170-maH OopTUK MaxcysioT
unuiad YuKapuiMokaa. PecnyOauMKaHMHT MMPUK KOopxoHanapu ‘‘Y3kumécaHoatr”
AXK-ra Oupmamgunap. “Yskumécanoar” AXK-HuHr xyn kopxonanapu 1960-1980
Huutapaa Kypuianb oup Heda MapoTtaba pexkoHCTpyKumsutanau. OXupru wusiapaa
“KyurupoT conma 3aBoau ~ Ba “‘JlexxkoHOOOA Kamuiiau YruTiap UILUIa0
YUKAPUILL KOPXOHAJapy HINra TYymad. XO3upru KyHaa OXOHTropoHAa pe3uHa
MaxCyJoTiapu HWIUIad YUKapuIl KOpPXOHAacH Ba aMMuak, kapOamup, Ba [IBX
MaxcCyJIOTJIapy HIILIA0 YMKApUIL KOPXOHATAPU UIITA TYIIJIH.

KumEBuii caHOaTMHUHT caMapajopiuTH SHTU TEXHOJOTHsUIapra OOFIIUK.
SlHrM  TeXHoJOrWsUIap  acocuja Maxa/ulMi XoMm aménapaaH oKopucudariu
MaxcCyJ0TJap OJIUII MyMKHH.

PecryOnkanuHr KUME CaHOATHUHHU PUBOKIIAHTUPHUIIT Y4yH
TEXHOJIOTUSJIApDHU  YTJIEBOAOPOJJIapra acocjiiad MUHEpall pecypciaplaH KeHT

doitnanannuO SHTY MaxCyJIoOT OJIUII 3apyp.



Bbyrynku kynna OAXK “Y3kuMECAaHOTHUHI” MakKcaau KUME CAHOATUHU SIHTU
TEXHOJIOTHSJIApDHU  KYJU1ad MOJACpHU3AIMsIIAII, PEKOHCTpyKmusutam. by aca
MaxCyJIOpTIapHU HApXWHU MacaluIlura Ba cu (paTUHU SXIIWJIAIITa KeATHPaIH.

IOTyK XOopmxkuil KOMOaHUSUTApHU JKajd ATHO KyIIMa KOpXOHAalap TaIlKu

ATUO SKCHOPTra HyHAITUPWITaH MaxCyJIOTIapHU UIILIA0 YAKHUII MyMKHH.

4.3. Kaauniiam Ty3/1ap 0/ Y4yH aCOCUH XOM améaap. Y30eKUCTOHHUHT

KAJUIJIH TYy3J1ap KOHJIAPH.

Kanuitnu MapaaHaapHUHT acOCHl MaHOau JPHTU3 CYBIIAPUIUDP:
1.Kagumru pHru3map ,X03upru KyHaa ep Tarujia KoJiraH.

2.llyp npHrU3 cyBIapu.

Potassium Cycles through Complicated Ecosystems
to Sustain Plant and Animal Life
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JIpHru3 cyBiapugaH XOCWJI OyiraH KaquiiM MabJaHjapJaH OJIMHTaH  KaJuil
YCUMJIMK Ba XaWBOHJAp PHUBOXJIAHUIINAA HINTHPOK AITHO  sTHA CyB OpKald
MabJlaHjIapra aiIlaHUIIIeK MypakKkad [UKINK YKOCUCTEMaHU XOCUIT KUJIAIH.
Kanuit Mmabmannapu — xjopuanap, cyibdaTiap Ba CHIMKAaTIapaaH ubopat
dboiinany (KaJIuiHM ¥3 WUYWra OJIraH) MHUHEpa/ulapJilaH Ba MabJaHra apajaiiuo
KOJITaH KepaKCU3 KUHC MUHEpaIapu apaialiMalapuaad Xo0CuiI OYIrad Ty3JId TOF

JKWHCIJIAPYUHHU Y3 UUNATA OJIAJIH.

K>0, % | 3uunuru,
Homu Ty3 Tapkubu kanuii MUHEpaIapu 3
MUKIOpPU | KI/M
CunbBunut | NaCl- KCl -
CuiibBUH KCl 222 2000
Kapuammur | KCl1 - MgCl, - 6H,O Tj 1600
Kaunur KCl1 - MgSO, - 3H,0 9 2100
Iennt K,SO, - MgS0O, - 6H,0 - 2100
Jlanur6eitnut | K,SO, - 2MgSO, - 2800
[Tonuranur | K,SO,4 - MgSQO, - 2CaSO, - 2H,0 6 2700
AJIYHUT (K,Na),SO, - Al,(SOy); - 4AI(OH); - 2700
Hedenunmu
koHneHTpar | (K,Na),O - Al,O; - 2510, ‘.7 2600
Jleonur K,SO, - 2MgSO, - 4H,0 174 2250
Kanynut K,SO, - CaSO, - H,O 2866 2600
Kamu6opur | K,O - 4MgO - 11B,0; - 18H,0 6.97 2100
I'mazepur 3K,SO, - Na,SO, 4937 2700
Jlewnur K,0 - Al,O5 - 4510, 2156 2500
I'maykonutr | (K,Na),0-(Mg,Ca,Fe)O-(Fe,Al),Os 1227 2200-
-4S10,-2H,0 2800

Kamuii wMabmanum TapkuOura JIOH-KapOOHAT JKMHCIApPH, MHUHEpaap,
kymumyanap: ranut — NaCl, runc — CaSO2H,0, xuzeput — MgSO,+4H,0 nap

KUPAJIN.



EpHuHT ycTKM KaTTHK KaTiaamuja Kaiuii Mukaopu 1,5%ra axun. Kammit kyn
JKUHCJIApJlaH TapKuO TOMTraH alfOMOCHUJIMKATIAp, Jaja INmariapu, TpaHuTiap,
HICHUTJIAp, KAaTTUK Ka3uO OJMHAAWraH Ty3 KaTJlamJlapd Ba Ty3 JpUTMallapu
TapKuOWTa KAPaIH.

Kanumit mabnannapu — ynapaa y €ku 0y MUHepauiap MUKJIOPUHUHT KYTLTUTH
OYyiirya aHMKJIaHA Y.

Kanuit MapgaHnmapuHUHT KUMMATIM apajammainapu — Opom, oz, pyounui,
MUC, pyX Ba OomIKaap.

KamuitHuHr MyXum Ty3mapuiaH — XJIOpHA, cyiabdaT Ba ylaapaaH XOCHI
OyJagurad MUHEpaJLIap XUCOOIaHAH.

Jlpuru3 Ba okean cyBinapuja taxmuHad 0,05% xamuit 6op. JyHé okeanugaru
TaXxMUHaH 1,370"‘106 KM MUKIOpHaard cyBma 7 * 10" tonna K,O oop. lynnait
KWINO AyHE OKeaH! KA OMpUKMATApHUHT TyraHMac MaHOauaup.

Kammniinn MabIaHJIAPpUHMHT AYHE OyiiM4Ya y4ypamiu.Y30K 4YeT JaBiatiiap

opacuja Kalui Ty3JapuHM MOUIA0 YUKApUII Ba  3axupacu  Oyiinya

The Largest Potash
Deposits Are Deep
Beneath the Earth’s

0 il Surface
Potash recovery requires
complex and expensive
0NS mining techniques
The depth of the ore may
limit access to the deposit
000 mw

otash Deposit

Example: Saskatchewan Deposits



ouprHun YpunHu Kanana srammaiau. KaHagagaru sHr HUpUK Kanvidl Ty3Japu
koHn CackadeB OYynuO, CHJIBBHHUT Ba KAapHAJUIMT MHUHEpaUIapuaaH HOOpar.
Kamuii Ty3napu KamiamuHMHT yyKypaurd 750 gan 2500 m.rada, CUJIBBUHHUT
KaTiaamiiapyu Kanuuiaury 1,5 gan 5,2 Metprada, MabJIaHAaru 3pUManInrad KOJIJIUK
Mukaopu 1-8%.

AKIlxarn kaamii tyznapu pecypciapu Hero-Mexuko, Kanudopuus Ba FOta
mratnapuaa skoinamrad. KapicOan atpodumaru Kanwii TysJapu KaTJaamiiapu
acocuil caHoaT axamusTura sra. Kanuil Ty3napu CHIBBUHHUT, JTAHTOCHHUT Ba
MOJUTAIUTIaH HOOpaT.

CunbBUHUT KaTiamiapuHu Ka3zuO oswum 300-460 M. 4dyKypiaukaa oJau0
oopwnanu, kamiam Kaauwiaurd 1,2-4,2 m. HlyHuHTIEK JaHrOEHHUT KaTJiamJiapu
XaM Ka3ub OJIMHAIHU.

I'epmanus (OaMoHUS) KaJIWil Ty3JapUHUHT KaTTa 3axupanapu JKanyouit Ba
[IInmonwii I"annaBep paiionnapu, Ilactku Ba FOxopu Pelin XxaB3anapu, IIyHUHTIEK
Bepa-Bynsd Ba KanyOuii I'apn okpyrinapu yerapanapupaa Tyrianrad. Kanuid
MabJlaHJIADUHUHT acOoCUi KOoHJapu MOpaHIUAHMHT JJIb3aCHAa >KONJIAIITaH.
Kamuii Ty3napu 400-1000 ™. yyKypiauKAa JKOWIAIITraH, KaTJaMJIAPHUHT
KaJMHIUTY 2-6 M, Mabaanaaru K,0 muxknopu 16-21%.

Hcnanusana kaau Ty3aapu  Katinamiapu bapcenmoHa mNpoBUHUHMSICHIA
xoitnamrad (Karanon Ba HaBap xoHIapy) CUIBBUHUT Ba KapHAJUIMTAAH TaIIKUII
tornrad. KapHajuIMT KaTiaMUHUHT KanuHiaurya 15 m.ra skud, K,0 mukiaopu — 12-
16%. KapHammut octuaa MaxcyJiiop CHIIBBUHUT KaTJIaMH XKOUJIAIITaH, KAJTWHIINTHA
0,9 nan 7,2 mraua, K0 muxknopu 17% skun. Kartajion KoHmapuparud Kajuid
TOPU3OHTUHUHT Koimamui yyKypaura 275-1500 m. vu Tamkun staau, HaBapna
aca 100-400 M.HM TaIIKMJI KUJIAIH.

UranusauHr kaauii Ty3napudu cudamim Karaamiapu K,O mukinopu 12%
AKUH KauHUTAaH uoopat. Ymap Curnunus oponuaa 300-540 M wykypauruaa

JKOMJTAIlTaH.



Aurnusiauar  Mopkmmp kamuii  KOHIApuaa CHIBBUHMT — KATIAMIIApH
ropu3oHTaidb xohga 975-1200 M. uykypiauka koinamraH. Wodm  Katiam
KQJIUHJIUTY 23 M.rada.

Mcponnna kanmii Tysnapu mMan6an Ymuk (MepTBoe MOpe) JPHIH3 pamacH
xucoOnaHaau. Xap3ajapJa KapHaUIUT YYKTUPUIAIU, CYHTpa CHUJIbBUHUTIA KalTa
UIUIaHaay, OyHnaa QuoTanusi Ba MCCHUK 3PUTHIN yCyiau Kysutanwinamu. Kamuit
Ty3napu 3axupanapu, myHuHraek Iloabma, Konro, Mapokko Ba Oomka
MamJIaKaTiaapaa MaBxyIIaup.

MJIXJATA KAJUWIA MABJIAH KOHJIAPH. SIkuH ber 3iuiapna
KJIMM Ty3JIapuHUHT 22 Ta KOHU XUCOOra OJIMHTaH, KUAUPUO TOMWITaH 3axupaliap
yrran acpHunr 70 Hwwiapuga 24 mipa. T. TaKWI 3TAW Ba (akaT 2,5 MIpI.
TOHHACH CaHOAT 3axypajapura TYFpU KeJlaJid. OHI MUPUK Kaldud KOHJIApH:
Bepxnekamck Ba Bepxueneuopck (Ypan); Crapooun, KonatkeBuuu Ba IleTpuxos
(benopyccus); Ilpukapnaree (Ykpauna); I'aypnak Ba Kapmiok (Typkmanucton);
Kusir (Kozoructon); Tro6sraran (Y36eKHCTOH);

Crapo6un koHu — benopyccHsHMHr Kanuil Ka3uO oJMHAAWraH OacceiHu
(xaB3zacu). Ilpumsate uykypiauruga  Comuropck Ba CrapoOuH 1maxapiiapu
xynyauna skounamrad. CTapoOWH Kanui Ty3lapu KOHM BepxHekaMck KoHIapu
Kalbu (akat XJopuIap — CUJILBUHHUT Ba KapHAJUTUT Omian Mawiymaup. CtapoOun
KOHUHUHT KaJlui Ty3Jlapu TapkuOu Ba TY3WIMIIM OwinaH BepxHekaMCK KOHU
Ty3JapuiaH Kuaauii Gapk Kuiaau. JIoit apananmmarapyuHUHT OPTUKYAa MUKIOPH Ba
KOHHUHT JKyJa MYypakka0 TY3WIHIH, YyJIapHU KailTa uWIUlalira Karra TabCUp
kuwiagu. CtapoOMH KOHM TYpTTa CUJIBBMHUT TOpHU3OHTIApura sra. ['opuzoHTiap
TOII Ty34, KAPHAJUTAT Ba JIOW KaTJIamyIapu OWIIaH aJMaIInHUO Typaiu.

IlerpukoB koum 1966 iwmnna ouunran Ba IlerpukoB maxap (I'omsb
BWIOATH) Xyayauaa [IpumnsTe 4yKypAUTMHUHT MapKa3uil KUCMHJIA KOMJIAILTaH.
KoHHuHr ty3 KamiaMu KecuMu TapkuOuna kanmid Oynran 20ra  sSIKMH
TOPU30OHTIIADHU TalIKWJI Kujaau. Kamuit katnmamMuHuHr Kamuaiaurd 1300m.ra

eTaan. MaxcCyJnoT 30HAacH KyN MapTa ajaMamud TypaauraH TajluT, CHJIbBUH Ba



Ty3CU3 XKUHCHAP (AOJOMUT, aHTHPUT, JIOM, MEpreiib, AIEBPOJIUT) KaTJlaMJIapHIaH
udopar.

IIpuxkapnaree (Kapnmat ouau) kongaapu JIbBoB Ba IHBaHo-®PpaHKOB
BUJloATHaapu derapanapunga Kapmar 6yitnad suu 20-25 M Katiam KypuUHUIIHIA
Kounamrad. Ynapaadn sHr upuxiapu: Cre6nukoB, Kamym, Tonun, Iluitno,
JomOpoBckuii, HuneB, Tpocranen. VYmap acocaH JTaHTOEHHUT-KAaMHUTIA Ba
KauHUTIM >KUHCIap OunaH sxamiaHrad. Kammii Ty3mapu Kamiamjaa (KOHJIApH)
IIYHUHTJEK  CUJIBBUHUT, KHU3EPUT, TMOJUTaIUT Ba OOIIKa MHUHEpaiap
KYpUHUIIUAAIUD. XJIOPHUA-CYyIb(haT Typuaard Kajauil Ty3JdapuHUHT Oopiuru Oy
KOHHUHT, XJIOPCU3 KaJIMi VFUTIAPUHU MILIA0 YMKApUII y4YyH SITOHA XOM amié
0a3acu HKaHJIUTHHHU KypcaTaju.

Kapawk Ba Taypaak konaapu Typkmanuctonga xoitnamran. KCI
mukgopu 21-35%. Kapnroak KOHMHUHT Kalluid Ty3Jlapu CUJIbBUHUT Ba
KapHayuiTaad, ['aypaak sca cunsBUHHUTIAH uOopataup. Ty3nu KaTiaMm KaauHIUTd
800-900 M ra eraam.

AKunsiH KoHM AKTIOOMHCK IIaxpW SKUHHAA >kodnamrad. KoH wukkurta
KQJIMAIM ropu3oHTra sra. Ilactku ropu3oHT 25-37 M. yMyMHil KQJIMHIUMKAArU 3 Ta
MOJIUTAJIUT MadKajJapyJiaH TallKWiI TONraH, OKOpHUcH 3ca Kanuuiaura 10-20 wm.
OYNraH WKKUTA CWJIBBUHHUT maukanapunaH uooparnup. [lomuranutna K,O 10-
11%, cuneBuautaa 19-21% K,O (30-33% KCl) tamkwmn »>tagu. Katmam
gyykypauru 400m mgan 750M rava. KartiaMJapHUHT TY3WJIUIIM MypakkaOd Ba
YIIAPHUHT KAJIMHIUTH OMp XUJI AMac; Oup XWil xoinapaa €puimuuiap, KaTJIaMHUHT
napyajaHuIuiapu Ba Oomka Oy3wIHIILIap MaBxKy/I.

TIOB3TATAH KAJMMWJIN TY3JIAPH.1951-iinnna Tro65raTan
AHTUKIIMHAIUAA YYTa TOPU3OHTIArK KajJui Ty3J1lapy OWJIaH TOII Ty3U KAJIMHIUTH
ounnan. FOkopu Ba ypTacu HocaHOAT MACTKUCH OM KanuHiaukaa Tapkuouma 30%

saxuH KCI oupuxtupran (18% K,0) 6ymab canoat axamusrura sra

1965-iinnraua  V30eKkMCTOH Xydyauaa Ty3 KOHJAPHHHUHT HKKH TYPYXH
OUYMJIIH.

ryryptrof (Faypaak) — TtobarataH — TiobaraTtaH, Akbal, Yeypkana, Yepak.



Kaiinantay—baiibaxypxon, Kanrtay, ['ayxon, Kwusunimoszop, baiiOnyexan,
Cypxon, Kyunranr-boticyn, Xamkan, [llypadcoii. 4.4- pacm).

['yrypTTOFHUHT TalloTeH (popMalUsiCH y4yTa acocuil OanmaHIMKKa OYJIMHAIM:
NACTKU-aHTUAPUTIIN, YPTa-Ty3JIH, FOKOPHU-TUIIC-aHTHIPUTIIH.

[TacTku OanmaH/UIMK OXAKTOII KATJIaMU Ba OJTHUHTYTYPT YHUHU OUPUKTHUPTaH
TUIC-aHTUJPUT KariamMu anmamub Typaau. ONTUHTYTYPTIM OXaKTOLUIAPHUHT
KUIMHJIWTA MapMap Typujard aHruapuaiap Owiran anmMamand. 30-35 M
KUTMHIUKIATH aHTUAPUT OaJlaHUIMTUHUHT IOKOPHM KUcMuga 3-5 M rada
KAJIMHIIMKA KYJIPaHT TOLI TY3UHUHT JHH3acu naiino 0ynran. Kamunnuru 300-350
M qu Ty31u Il 6ananamuk IleTpoB ToMOHMIaH OuMp HeYa KaJMHIMKKA OYJIMHAIW.
Kanuii Ty3napu Hamo€H OyliaguraH TOII TYy3WHUHT TMACTKU MAayKacH MYIITH TY3
Kanuaauruaa oxoinamanan. CwibBuauTaa KCl MuKnopu 2-4 npam 8% raua
Varapagu. FOxkopuaa, katiaam kaauuaura 1,5 gan 8 m rava Ba KCI muknopu 25-
30% ra OynraH CUJIBLBUHHUT Ba KapHAUIMT-CUJILBUHUTHUHI MKKHUTA KaTJIaMUJIaH
noopar. 24 M ra SKMH KaJIMHJIMKAAQ acoCaH IMyIITH Ba TYK MYIITH KaJUHIA TOII
Ty3u >koimamrad. Tom Ty3u KatimamuHuHr ycrujaa 30man 100m raga Goit Ba
CUIpaK CUJIBBHHHUT Ba TOII Ty3W ajJMalIMHUO Typagurad, 1,5-4 M KaJIMHIUMKIAarud
kanuii Ty3napunudr 11 katnamu sxornamran; 6ab3u Koujapaa KapHAIIUT XOCHIT
oynamu. KClavar Katamaara Mukaopu 14-34%.

["aypnak Ba TroO3ratan KoHIapu opacujaru Oup Katop Xyayasiapia rajioreH
JKUHCJIAPHUHT f03ara YWKWINK Ky3atunanau: Jlsitnuvkas, AxOam, bemOynok,
baitOnuekan Ba Oowkanapaa. Kamuii katnamu ynapna uyk OynmO, Oy ep octu
APO3UACUHUHT HaTuxacunup. ['aypnak Ba TroOsrataHmad miapkui Ba >KaHyOWid-
mapkuii 14 Ta Xyaynna =~ TaJoOreH JKUHCIAPUHU 103ara YMKKAHJIUTH MabiIyM:
Kupkkus, Caér, Kopakus, Kopa-orou, balimamkanak, bo3zoprema, Ayjxeiikas,
Xyku3 Oynok, OkroB, Xy»)aukoH Ba O6omkanap. Kanuii Ty3napu Tou Ty31apuHUHT

MabJIyM OYHK KOHJIapu OuiaH OOFJIaHTaH.
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4.4-pacm. Kanyouii-rapouii Xucop Tor TU3Majapu Oyiinya KaJuiiau Ty3
KOHJIAPUHUHT 5KOIJIAIM N,
1 -Taypnak, 2 — Kuzun mo3op, 3 — Jlanmukop, 4 — Tro6sratan, 5 — Ox0ari, 6
— Yeypkana, 7 — Yekuap, 8 — baitbacypxon, 9 — Kanray, 10 — I'ayxon, 11 —
Kuszunmazap, 12 — baitouuekan , 13 — XyxaukoHn, 14 — Xyku30ynok, 15 —
Kyruranr, 16 — Xamkan, 17 — Cypxan, 18 — Karrayp Ba Amnamypon, 19 —
Kapa6ums, 20 — Alina0yinok, 21 — Kuszui xypos.

TroOsraran kanuii KOHUAA Ul MaoHU ['aypaak ONTHHTYTYpPT KOOMHATHIaH

35 km. mmmosmi-mapkaa Ba Kamkagapé BuiosTUHUHT JleXKoHOOOJ TymaH

Mapkaszujgan 50 kM skanyOwii-mmapkaa Kuto6 Oekatuman 150 kM. macodana

XKaHyOuI-1apKa >Koamras.

Tro0Osratan Ty3wiMacu yuyTa OypManaH Tamkuia Ttornrad: Kypcanrorn,

Kopawarar Ba aiiHaH accumeTpuk Ty3wnunuin TroO3rarangan. KoHHHMHT

IUMOJIMU-FapOuil KUCMHUIA f03ara OXaKTOILIAp YUKAIH, yjap/a TUIC-aHTHIAPUT



2.3.-pacm TroOeraraH Kajauitan MabAaHJIAPUHHUHT
JKOMITAIIMBHU Ba YHH Ka3HO ONNILI KapaéHnapu.

Etima Ku3un mynpokdaeu
oxakmow
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2.4-pacm. Naypnaku xyayamaaru ROKOpH opa
ragored (GOPMaUMACHHIHT KECHMH .

I — rua Tynpok, 2 — rumnc , 3 — aHrugapur, 4 — TOLI Ty3H,
5 — kanuiiam Ty3nap HaMOEH OynaauraH Tow Ty3 ,

6 — KaIuilau Tys3jaap KaraaMu, 7 — OXaKToll,

8 — OITUHTYTYPTIIH OXAKTOLII.

Karnamiuapu €éraau. FOxopuna kanuil Ty3JapuHUHT y4 KaTJaMUHU Y3 WYUTa OJIFaH

rajorex katiam (300-350 m) Eramau.



Ty3nu KaTIaMHHUHT KaJWHJINTU SKaHyOuii-rap0 WyHanummaa ycamu. YOy
OYUMK KOHHUHI OYTyH KHUpPKUMHU OyHnYa TOII Ty3W KATJIAMUHUHI  IPOLEHT
HUCOATH TrajoreH KaTJIaMHUHT Ty3 OujiaH TYHHMHTaHJIMK K03 duuueHTHANP Ba

y 29 nan 99,5% raua ( ¥praua 90% ) y3rapanu.

4. Kanuilyin Ty3JIJapUHU OJIMII YCYJLIapH

Kanuii MapJaHIapuHUHT  XOJIaTUTa Ba €p OCTUAA >KOoMamumura kapad
Kyinaa ycyiiapaa Ka3u0 oJIMHAIN:

I.IlaxTa ycyuau.

2.Ep oc THaa 3puUTII YCYJIH.

3. TaOumii €ku BaKyyM OCTHAA OYFJIATHIL.

Ilaxra ycyau. by ycynna uImumiapHM HII ManJOHUM Ba KUXO3Japura
Gopuutapu yuyH ~ Beptukan &ku  30°  rasa Gypua ocTHma  Imaxrta
Ka3uiaau.MabJIaHUHT T€0JIOTUK KeMHO YMKUILIUTa Kapad MalleHa €KH MOPTIIATULI
Omian Ka3wiIiaau.

U]
U]
U]
U]
i
U]

Ep octuaa >putuin maxraau ycyira Kaparasja, Oup Heda YCTYHJIMKKA 9ra:
maxTagd TUProBYM Mocjaamaiap Tanab oTuiamaiau; HedT caHoaTHaa
KYJUIAaHWJIQUTaH MabIyM TEXHOJOTHS Ba  KypuiaMmaiapujaaH (oigaiaHuIn
MYMKHH, Ka3u0 OJIMITHU KaTTa YyKypJiuKiIapaa ojaud OOpHUIl MYyMKHH, JIGKUH
IaxTajy ycyiaa Oy aH9arnHa KWAMHAUD. By ycyin Tomn Ty3mm MabIaHIapHu KanTa

UIUIaNga KeHr KYJUTAaHWIMOKJAa, OyHM XaMmMma TypJard KOHJIapJa Ba Xap XHI



Tornu xyayiapaa 2000M aykypiavkkada OYiraH reoJoruK MapouTiapaa KyJuiaml
MyMkuH. 305-310 kr/m’ i NaCl namoko6u  Gyitida KyayKiaap yHYMaopiura 80
M’/C Ta STUIIH MyMKHH.

Kanamamarm CackadyeBaH KOHHAA MWHIIIUK
unuiad uymkapuim  kKyBBatu 614 wmuar/T K0
Oynran 3aBojJ MaBXyAd. YHJA €p OCTHIA KaJIUi

katamu 1200-1600m 4wykypiukna cyB OwiiaH

SpuTHO oOJMHAAM.  XOCWJI OYyiraH HaMoKo00
bpakroH KpUCTA/UIANl YCylnW OWjiaH KalTa WIUTaHaaW: OyFJIaTHIN >KapaéHuaa
HaTpuil xjop kpuctamuianaan; NaCl kpuctamiapu aXpaTuiraiaaH CYHT, 3pUTMa
tapkuOugan KClau axxpaTu6 oiuin yayH BaKyyM-KpUCTajUIM3aIusra l000puiIaim.
Ep octuna sputuin cenexktuB akar KCI Hu sputu® axkpaTu® oM OpKaIH
KM KOHTPYIHTH ycyiaa, sbHU  dpurMma Tapkubugaru NaCl:KCl wucbGatu
MabJlaH]la KaHaaln HucOataa Oyiica yira MUKaopaa OVIuim Kepak. AMaIUET MIyHU
kypcatauku, KCl Hu cenekTuB umkopiaad r0BUO Hamako6
Cys

(opuTHO) axpaTuil caMapacus, YYHKH TaJIUT i
Hegbm

KaMmepaga MWuFuiIMO KoJaad Ba OSPUTYBUUHH

TamrioHax
CWIbBMH  KpUCTa/Ulapura etud  OOpHUIINHU

KUAWHJIAIITUPAIA. Canoarna KaJIuu il
M
MabJaHJIADUHNA TYJIHUK ODPUTHII YCYJIW KEHT OpPQ X E Kpoenu':".” ..
‘..‘.-. . ’<. . ..-_: .:...-: ------
KyJaMJia KyJUTAaHUJIA]IH. * 4 M+ + 5+ +
+ 4+ + + A +  +
Ep octuma »sputum 2 Ta ycyinga oauo ¥ 4 Kauiny + + 7
+ o+
Oopunaau: 3WHACUMOH (KaTjaM-KaTjiaM KeTMma-

KeTJINTUJ1a) Ba Tuapokynopum. Mkkana ycyinaa

Tadépnaw kamepacu

XaM DJpUTHIIN KaMEpacUHU JSPUTYBUM OuJiaH
4.5-pacm. Ep ocTuaa sputnin

IOBUINITA  Tal€pinad  OOUII  Kepak: KaiiTa  KaMepacHHUHI XOCHJ Oy 1uIu Ba
HAMOKO0O0 0JIMII KYAYFH KMX03J1apH.

WIJIAHAETraH KATJIAMHU Tav€piam yayamiiapu —
v 2 o
oamanauru 1,5-2 m Ba Maitnonu 8-10 munr m~. Karra sputuin MaiiJoH! OJIUIIIAH

Makcaj - TYWHWHTaHTa SIKWH KOHIIEHTpaIUsagard HaMOKOO OJUIIIUD.



Kammit Ty3mu KyayK KamjiamMd TYJWMK YyKypJauIrurada KauTa WIUIaHaIu.
Kyayk KojloHHa OuiaH MycTaxkamiaHaau. Mab/iaH Ba KOJIOHHA JIEBOPJIAPU Opacu
LEMEHT apayaiiMacu OuiaH TYIAUPUIIAAM Ba WYKKM KUCMHUTA 2Ta «Tpyda vuuja
TpyOa» cuctamacu Oyiinya KOJIOHHA ypHATHiIaau (4.5-pacum ).

Taliépnam OockMuuAa yCTKM KUCMHUHM XMMOSUIAIl YUyH Kamepara Ty3japra
HUcOaTaH uHepT Oynran Mojdanap (acocan HeT), conspka €K CUKHWITAH XaBO
Oepwianu. XaJlKaCUMOH THUPKHUII OPKald TY3HU HSPUTUII yUYYH HCCHK CYB
Oepunaau, dSpUTMa dSCa KOJOHHAHMHT YpTa KUCMHUJAH YUKApuO OJIMHAIM.
I'uapodob cyrokmnk kamepa IOKOpYU KUCMHHH 3pU0 KETUIIHIAH cakjad Typaau Ba
Kamepa JuaMeTpu acta-cekuH Tanad sTwirad 100- 120 M kaTTanukkadya KeHraino
oopamau. Taiépmam 6ockuun 350 man 500 cyTkaradya JaBoM dTaad Ba HaTHXKaja
250 muHr M° mact konueHtpamusiin (40-170 kr/m” NaCl) Ty3mu HaMOKOG XOCHT
oynaau. By Ty3nu sputmanap tamnuiad p0opuianud €Ku oIl Ty3ura KaiTa MIIanl
YUYyH TYUUHTUPHUIIAIU.

IMuapokynopuin ycynuaa ruapodod CYrOKIMK KUCMaH cypubd OJIMHAIU Ba
Kamepa I0KOpU KUCMHUJIa UHTEHCUB SPUII JKapa€HU KETalld, YyHKH SPUTYBYU CYB
spUTMara KaparaHja 3u4iIurd kKuuvk. Kyayk TyOujga TyWMHMaraH spuTMa
nurunagu. Kaiita unoiam HaTwKacuaa KaMepa OajlaHIJIMTH KaTTajallaad Ba
IAJMHIPTA SIKUH OVJIraH IaKira sra Oymaam.

Ep octuma xarnamyiapuHu KeTMa-KeT SPUTHUIN yCyluja KaMmepa Tyouaa Oup
KuCM ruapodod Mojda cakimaHuO KoJaau, KarjaM 3ca 3-6M  OalaHIjIuKIa
3MHACUMOH KwinO Kaita wunuiaHagu. Iy Ownan Oupra, cyB OepyBuM Ba
HAaMOKOOHM CYPYBYH KOJIOHHAJNAP POCTIAHUO TypHIIaIu.

[lManyprust WIMUMKA-TAAKUKOT WHCTHUTYTH MabiIyMmMOTIapura Kypa e€p ocrtuaa
APUTHUII YCYJIU KyWHIaru Xojuiapja Makcaara MyBopuk: 1) MmabiaH cyBaa spyBYaH
MOJJIaNiap/laH TallIKWI TomraH Oyiica, MacaiaH, CWIbBUHUT, XapT3aldbT Ba
kapHaumt (MgCl, muknopu 5% raua) 6ynca; 2) mapnanna KCI muknopu 20%
naH kam Oynmaca; 3) 1000 metprava Oyiran 4yyKypJukiaa MabAaH KaTUHIUTH SM

JaH KaM Oynmaca, KaTTa yyKypiaukiaapiaa muHuman 10M ra Tenr Oyica; 4)



MabJaH YyKypauru 12xm Oynranaa; 5) KOHAMUMOH MabaaH 3axupacu 500 MiIH.T
JaH KaM OYyJIMaraH XoJjjia.

Ty3napau ep octuga 3puTHO, HAMOKOOIAPHU IOKOpUAA KailTa MIUIAIIHUHT
apzamukiapu: Mapgannapau 1000-1200 M gyykypaukaa KailTa WIUIAl UMKOHU
OOpJIUTH, aMMO LIAXTaJIU yCYyJ yuyH Oy peHTabes sMac; 1axTa yCyJura HOJOWHUK,
SpUMaliIUrad apajammMaiap MUKJIOPU IOKOpU Oynranna, MabJaHIapHU TYIUK
KaliTa HIIall WMKOHUSTIAPDUHUHT OOPIUTH;, XOM-aml€ OJIMII YYyH KamuTall
Mabnariap cap@UHMHI KaMalMII¥; MabJaH KOHJIAPUHM OSKCIUTyaTalusra
TONIIMPUII MYIJATUHUHT 5-6 Hunpad 2-3 Huirada KUCKapuIld; —Oyiakiami,
CWIbBMHUTHU PUTHUII Ba JIOWIM ILIaMJIApHHU FOBUII *apaCHiapu OYiIMaraHiuru
yUyH KailiTa HIUIAIIHUHT TEXHOJOIMK OOCKUWIAPUHUHI KaMaWuIIM;, HILIa0
yuKapuiaa (pakaT To3a HaMOKOOJap MIUIATWIMIIN TEXHOJIOTHS Ba JKapacHIapHU
aBTOMATJIAIITUPUILHU CONNANAIUTHPAIN; XKya OFUp OYIraH ep oCTU UIUIAPUHUHT
KUCKapuIIK; aTpod MyXUTHHU KaM HU(IIOCIaHUIIN.

Ep ocrtupa wumkopsad (OBUII (SPUTHIN) YCYJMHUHT KaMYMJIMKIIAPH:
KatinaMaaH (oigany KOMIOHEHTJIApHU aXpayuil KypcaTkuud Kuduk (25-30%);
WIIKOPHU OyFJIaTUII YYyH Ky MHUKAOpPAA MCCHKJIMK capduaHaau, Oy 3ca
HAMOKOOHM KaiTa UIIIall HApXWHU OIUPUO r00opau.

Kanuii mabnanimapuHu e€p OCTUAA DBPUTHIL TOF-TEOJOTHK LIAPOUTIIAPU
MOCJINTUTa Ba HAMOKOOHHM KOHUEHTpJIAI HATHKACHU/Ia OJMHTaH O TY3WHH COTHIL
€KW UIUIATUII coXajlapy MYMKHMH OyiaraH XxoJjulapja KyJjiaml —Makcajara
MyBOQUKINP.

Kuunk 4ykypivkaa Ba KaTjlaM KAJIWHIUTH KUYMK OyiraHjga ep ocTuiaa
UIIKOpIa0 SPUTHUIN YCYIM MKTHCOAMM >XuxarnaH camapacu3. UlyHunr Ounan
Oupra, MabjaH KariamMuHUHT >xkounamumu  1000m naH yykypna Oyica, ymOy
yCyJI 3HT KyJIauuaup.

Tadumnii Ty3/11M HaMOKO0OJIapAaH KaJuil XJOPHUA oJuil. [[PHrU3 CyBU Kanui
Ty3japu Ba Oomika (oijganu 3aeMeHTIapHUHT Tyranmac ManOaugup. IlyHunr
yUyH, TaJypruK XOM-alI€HH KailTa MIIalija KOMIUIEKC cXxemaap KYyJIaHWIaau.

Xo3upja panajapHyd KadTa HIUIaljga coja, cyibdar HaTpuil, XJIOpiau KaJuid,



Kanuil cynedartu, CyroKk Opom, Opomuanap, To3ajaHraH MablaH, OpOM KHCJIOTa,
HATpUil  mwpoOopaTH, JWTUKA  KapOoHatTm Ba  ¢ocdamiapu  OJMHAIM.
Solution Mining

Used when potash deposits are very deep,
have irregular deposits, or have become
flooded

Heated salt water is injected
into the mine and circulated

to dissolve potash minerals

and salt from the walls

Evaporation

11

Submersible pumps lift the brine to
evaporation ponds where the potash
crystallizes and settles to the bottom

Injection Well

@

LIPN

Ty3napuu yta TYHMHraH spuTMaliapAaH OyFjaTUII, BaKKyM-KpHUCTajUlall Ba
KpUCTAJUTAIll ycyjulapu €EpJaMHa aXpaTullra acoclaHraH. byfnatum yu
KOPITyCJIM OYyFJaTUIl KypuiaMajapuaa MaxOypuil IUpKyISUUsIIA, SpUTMA Ba
UCUTYBYM OYyF Kapama-Kaplld XapakarjaHraHaa oyu0 Oopunagu. byrnatuin
x)apaCHuaa KyHugaru Tysnap Kpuctami xonuaa axpanaan: NaCl, Na,CO;H,O0,
Na,CO;2Na,S0O, (6puker) Ba kam mukaopaa LiNaPQO, KeiinHru BakyyMm-
kpucramtamaa KCl onunamu. Xocui Oynaran sputMa MabJaHra HUcCOAaTaH yTa
TYHUUHTaH, TEKUH MabJaH ¥3-Y3uaaH axpaind dukMaiim.

Tabuuii pananapaad Ty3JIapHU aXXpaTUO OJUII YYyH CYHBUW XOBY3Japja
Oyrnatunagu. by >kapaéHna JauHAMUK XOBY3 Je0 aTajraH CHUCTAIMAaCUIaH
doitnananunaan. byHaa, KHUMK TE3NIHMKAA XapakaTiaHaéTraH 3Ur3arciMOH OKUM
Owian Oup Heua XOBY3JIap KaTOpUJIaH YTKA3WINO OYFIIaHUIIN TaAbMUHIIAHAIH.

Ka3u0 o1MHran CWJIbBUHUTHA KAHTA HIIAIIHA QJIOTANMS BA TATYPIrUK

yCYJUIAPHM COJTHIITHPHUII

TapkuOuna xanuii Oynran XoMm améHu Kajduil Ty3ura KaiTa HIall Typiu
TEXHOJIOTUK cXeMa Oyiinua amanra omMpuiaav. Ymoy cxemanap Kydugaru

ycyJulapra acoclaHTaH:



1. Kaiita unuioB OepwiaéTraH MabJaHHUHT SPUIIM Ba YHUHT TapKUOHWIAru
Ty3JapHH aJIOXHIa-aJloXyJa  KpUCTAUIad axpaThil  KHAMEBHH €KHU

raJypruk ycyJja ae0 HoMJaHaIHu.

2. Kamni MabIaHUHU daoraumon
ookiuTHIN yCysH Foatr omuuid. LIlyaunr KC \
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KaJuii MabJaHu OoIIKapMacw) Ja OJu0 —

o6opbiMoxka. borka Konran kopxoHanap, «Ypankanuit» Ba «benapyckanuiiy NYb
draotanuoH ycynu OuiaH KadTa unuiaigu. MabnanHud (IoTalMoH ycyiau OujaH
OOMUTHIN XOPWXKHUHT KynruHa kanuil kopxoHanapu (AKILL, Kanana, ['epmanus
Ba OoIlIKayap) J1a Xam >KOpUil KUJIMHTaH.

Kamuii  xsuopuamn HILIA0 4YMKApUIIAA acOCaH TEPMHUK JPUTHII
(ranypruk) éxku guioranus ycyauaaH poiiiajaHnIaau.

Tepmuk 3putum KCl Ba NaCl napauar Oup Xwin TeMnuparypana Xap Xuil
APHUILIMTA aCOCIaHTaH, OyH/Ia Kaluil Ba HATPUN XJIOpUAJIApTa aXXpaTHiiaau.

FOTyfu: MaxCyJOTHHUHI TO3a OJIMHHUINM, SXIIA (PU3UK XapaKTepucTUKara
ATAJIMTH, YUKUHAN XUCOOIaHAIUTaH TY3HUHT pEeareHTIapAaH XOJIWINTH Ba YHUHT
Tall€p MaxcyiaoT — Ol TY3W SKAHJIUTH, TypJu TapKUOJIM XOM — alI€HH HUIJIATHII
MYMKUHJIUTUAND.

KaMuyuiIurn: TeXHOJOTUK KapaCHHUHT MYPAKKaOJIWIH, IOKOPU DHEPrust
cappu, KypuJIMaJapHUHT Te€3 KOPPO3USIIAHUIIM, MaxCyJloTra OyiraH HOKOpH
Tanad, KaiiTa NILIAIIHUHT KUMMAT/INTHA XHUCOOIaHa .

djorauus  Kajauyd  XJIOpUMIA Ba HATPUKW  XJIOPUUJIADHUHI  Typiuya
ruapodobianuura acocinanrad. bynnga pearentHunr tabcupu opkanm  KCl Ba

NaCl oup 6upugan axxpaTHIaan.



FOTyFu: TEXHOJIOTHMK apa€HHM OKCIUTyaTalllsi KWJIWIIHUHT OCOHJIWTH,
UNUTa0 YUKAPUIHUHT JOMMHUHN XapopaTaa o0 OOpWIHINU, SHEeprus capGUHUHT
KaMJIMTH, TEPMHUK yCyJira KaparaHja KypujiMajlap KOPPO3HSCUHHUHI KaMJIUTH,
MaxcysqoT cudarura Tamad OKOPH  OMACIUTH, WNUIA0  YHKAPUIITHUHT
ap30HIUTHINP.

KamMuuiuru: MaxcyJlnoTHUHT cudaTh IOKOPU SMACIUTH, peareHTIapHUHT
KYJUIAHUJIUIIM, KaTTa MUKJIOpAA YMKUHIA XOCWJI OYIUIIM, YHU TYFpUIaH TYFpHU
unuiatu®  OyiIMaciuru  Ba MaxcyjoT ¢akar KUIUIOK XVKaJIUTH Y4yH
SAPOKJIWIIATUUD.

3. boluTMmHMHT  OOWIKAa yCcy/ulapu. ByHMHT  y4yH  CHJIbBUHHUT
MaiilaJlaHWIIald Ba LUIAMCHU3JIAHTUPWIAAHN, CYHT KAaTTHUK MOJJa Ba SPUTMAJaH
nbopar cycrneH3us Tal€piaHuiaau, YHra Ma3yT, KEPOCHH €KUM OOIlIKa COBYHCH3
CyBJIa SpuUMaiiurad HeT MaxcynoTiaapu, IIyYHUHTIEK peareHTiaap XaM (anudaTtuk
aMuHIap) KYmuiaaau. YHAaH KeMUH cycrieH3us TeOpaHyBYM Kypuimara oepuiiaiau
Ba 79% KCI caknaran MaxcyJIOT OJTUHAIH.

Kyiigupum épaamuaa ooinTHIILIL. ﬁHpHK JIOHAJIHN CUJIbBUHUT
KU3IMPUITaHIa, TaIUT KPUCTAJUIADUHUHT Aap3 KeTUIu Ky3atwiaau. CUlbBUH
Kpuctaiiapu kKuzgupuiira yugamainau. bointum 400°C na MexaHUK TabCUPCHU3
Ba 450°C ma aimanyBum nedja onud Oopwmaan. Omartna, CUILBHHUTHH MEXaHHUK
TabCUp ITMACIAH KU3JIUPHUIITa Kaparahjaa, aiJlaHyBud TeYJaru KypcaTkauiap
nactpok Oynmamu. Kylaupuin ydyH IIaxTaiad TeWIapHU KYyJUianl KyJlaiaup.
Kuznupuin >xkapaéHujia CUIBBUHUTHUHT YCTKH KaTJaMUJArd YUKWUHIWIAp, JIOW
apanammManapu Kyuaupubd ro0opwiaad, 4YyHKH yhap (JaoTanuoH OoHuTHIIIA
Oyku6 xonmumm MyMKHH. UIyHMHr y4yH CHUJIBBUHUTJIApHM KyHAUpUII —
OOMHUTHUIITHUHT 2HT SXIIN YCYJIUIUP.

DJiekTpocTaTuK OofinTHII. VKKHUTa K1CM Oup-Ovpura UIIKajIaHTaHa, yiap
aneKTpiaaHaau. byH/a KM4YuK yiuamjaru 3appadanap 3apsii XOCUJ KWIaaH, KarTa
KYWIaHUIIZA YJap OJJIEKTPOCTATUK ManJoHra TYFpU HYJIAAaH YeTra YUKUILINA
MyMKUH. CHIBBUHUTHH DJIEKTPOCTATHK OOWWTHUIN YCYJIHM IIyHTa aCOCJIAHTaH.

CunpBUHHU raiutagad aXpaTuil BaKTHAd CUJIbBHUHUTHHU )IaCTJ'Ia6KI/I TCPMHUK KaﬁTa



WIUTAII 3apsAIHU KydauTUpaayd Ba IIjIaM TabCHUpWHU Kamaitupanu. CHIBBUH Ba
TajquT 3appadalapUHUHT 3apsjjiapy UIIOpacy Xap XWi, KuiiMaTu Oup Xui Oyirax
Electrostatic Separation (Dry Separation) 3apill XOCHT  KHHI - yHyH
peareHTnap  OujlaH  UWIUIOB

Mixed ore < Q@
Oepuin  kepak. VYmap YCTKH
Electrostatic generator KaTrjlaMaa IOIKA KarjiaM XOCHIl
provides static charge to
some minerals: KWiaad. byHUHT y4dyH, aMMHak
Non-conductive KCl is Erim aMuHIIap, (I)TaJI AHTUIPUTIL,

separated from charged NaCl

.
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Cleaning brushes
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¢Tan Ba OeH30M KHCIOTaTapUHU
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KYJUTaIl TaBCUA ATUJIAIN.

bynnait KanTa HIIJIAII
Kel &% b NaCl HATIWXKacuaa CWIBBHH MycOar
3apsiJIaHaiv, TAIWT 3cCa XYyIJIH

11y KyWwIaHHII1a MaH(uii 3apsiasiaHau.

Kentupunran mopganap 3JI€KTPOCTATHK OOMUTHUILJIAH OJJAWH CUJIBUHUTHU
KailTa MIUIAll YYyH TaBCUS 3TUJIA]IN.

- oOpraHuk cyiabpaT KHUCJIOTa aHTUAPUIJIApU Ba YIAPHUHT apajail
aHTUJIPUJIAPH;

- aHMOH MOJ1J1ajiap Ba CUJIMKOH MOWH;

- AMMOHUU TUAPOOKCHUIN Ba CYHAUPHWITaH 0XaK;

- YIJIepoJ aTOMJIApUHUHT 6 Ba YHAAH KYI MOJEKYJadu OpPraHuK MOJJIAJIapH,
xamza oup €xu oup Heuta SO Me éxu SO3;Me rypyX apananimManapi;

- IOKOpY MOJIEKYJIAJId OPTaHUK KUCIOoTajnap, amu@aTuK Ba HUKIOATU(PATUK Ba
apoMaTUK Mypakkad »sdupiap Ba YyJIAPHUHT Ty3/dapu, OOIMIKa KapOOKCHI
cyndoxucmoTanap.

DNeKTpOoCTaTUK OOMHUTHUII YCYJIMHH CHJIBBUHUT MHUKIOpPU IOKOpHU Oyiraxia
Kyuram  MyMkuH.  Kynm  Oockuwin — KoMOWHanusuiaHraH — OapaOaHiu
cenepartopisiapaaH dornananuo, Oy kapaéH 2 6ockuyaa oud Gopuiiau.

Orup cycnensusiga 6oiuTHI. Arap Xapakar T€3JIUTH XKyaa IoKopu Oyiica Ba

MyaJUlaK 3appadajiap 4ykMaca, CyCIeH3uUs SAXJIUT CYIOKIMK XyCycusaTura 3ra 0ynuo



Kojaau. byHpaa, cycnieH3us 3WUYIMTHIIaH KaM 3W4YIMKKa dra OynraH 3appadaiap
IOKOpUTa YWKAIW, 3UWIMTH IOKOpU OYNraH 3appadaiap 3ca, MAacTKH KaTiamra
tymann. Danurauar (NaCl) suamrn - 2,17 r/em’ , cunsBunanku (KCI) — 1,98
r/em’ .

lUlyauar  yuyH Heavy-Media Separation of KCI| from NaCl

MaMaajaHral
Mineral Density (g/cm?3)
CUJIBBUHUTHU OFHU KCI 1.99 In a solution with a density between 1.99
P NaCl 2.16 and 2.16 g/cm?, KCI will float and NaCl
CYIOKJIMKKA EKU 2,05_ K-MgSO, 2.83 will sink — allowing mineral separation
CaSO, 2.96
3 Magnetite 5.18 Ground magnetite mineral is added
291 r/em SHIMKAAIu to the brine to reach 2.08 g/cm? density.
CycClicH3usATa COJIMHCA, ‘Magnetite is recovered with
& @ ®) @) magnets and reused
CHJIbBHH I0OKOpU | ¢ , ®e®o aia® To e
.9 . @ Kci
aTjaaMra YUKaIu .
K KaaH, . . . ® NaCl
raqutT  oca  uykagu. | ® % ‘e 2% - ...- ® o Magnetite
° e LR ®

Orup CyIOKIMK OWIaH

UIUTAI KyJai, TeKuH OyHAail ap30H CYIOKJIMKHU OJMil »kyaa KuiiuH. Ly cababiu,
amanuéraa MarHuTUT €ku (eppocwmuuinm sputmacuaaru  NaCl Ba KCI
TYHUHTaH cycrieH3usiapaan GoiaanaHuaagm.

Maraututr  Ba (QeppoCHIIMLUSA CYCIEH3UACH THHY XOJiJa TypMaau.
AskpaTui xapaéHuHU (pakaT CycrneH3us XapakaTaari KypuiManapaa oiaubd Oopwuii
MyMKUH. ByHmail KypwiMa THUAPOIMKIOH OVIWIIM MyMKWH, YyHKH YHJA
Mapka3zJaH KouMa Kyd TabCUpUAAa KaTTa 3MWIMKKa 3ra OyiraH 3appavanap
KypuimMa JaeBopiapura 00opu0 ypuiraH 3appadaiap CHupaj WyHaIWIINAa macTra
TYIIaAu Ba OCTKH IITYIEp OPKAJIW YMKAPUO ONWMHAAW. AWHU Iy BaKTAa KUYUK
3UWIMKAATH 3appadaiap IOKopura Kapald xapakaT KuWjilaJd Ba Temaja »KOWaIiral
mryrepaan uynkapunaan. «FOKopm» Ba «macT» TymryHuanapu Oy epaa HUCOUUIup,
YYHKH THAPOIMKIOH TOPU30HTAT XaM OVIIUIIN MyMKHH.

Boitutui Maxcysiotiaapu TeOpaTKuura TyIIaJd Ba UKKWATa aXpanaau: Ty3 Ba
CYCIIEH3MATa, KeWHH dca roBuiIaau. KOBUITaH KOHIIEHTPAT KypUTKAUTA y3aTHIIA N,
Oxupru xonarna maxcynorna 95% KCl Ba 0,4% H,O 6ynanu. IOBunrangan

KEHUMHTU CYCIICH3UA YNKNHAWNTA YNKapruIagau.



Ammuakan ycya. Konuenrpnanran (80% Ba yHIaH OpPTHK) CyB-aMMHAaKIIA
spuUTMana Ba CYOK cyBcu3z ammuakna KCI amanna spumaiinu, NaCl HuHT
APYBUYAHJIUTH 3Ca, aH4Ya IOKOPH OYi1aiu.

Habues M.H cuneBunutHH KoHUeHTpiaaHran (80-90% NH;) cyB-amMmuak
SPUTMACHUIA SPUTUIIHKM Takiu@ Kunau. [anutHu sputranman cyHr, (aszanapra
axpanrannan keiimH KCI cyBaa spuMaiiural Mojjanap, aHTHIpUAJIapUaaH
ubopar yykma xocusl Oymaau. AMMHaK Xaiganud KypuTHiIranaan keiuH 86-89%
texHuk KCIl onunanu. Kanuii MabIaHUHUHT Y3JAITAPUIUIT Aapaxkacu 97-98%

Oynranma, SpuUTMamaH aMMHuak OyFiaTwimO axpatwirasgad cyar 99,8% NaCl

OJIMHA[IH.
Ha3zopar caBoJsiapu
1. KanuiHUHT *KalK X>KaTUrugard poJiy.
2.  Kanuit MabgaHUIapUHUHT TapKAJIUIIN.
3. Kanuit MmabaanuIapuHu Ka3uob OJUIIHUHT KaHAal ycyiapu 6op?
4. Kanuii MabgaHUHU Ka3uO OJIUIIHU MIaXTaIN YCYIIH.

5. Kanuit MabaHuHU Ka3uO OJMILHU €p OCTHU/A SPUTHILHYU MIAXTaU yCyIl
OWJIaH CONMILTUPHUHT?
6. Kanuit mapnannapuau nyHE Oyinya TapKaJIMIIW KaHIau.
7. Kanuii MapgaHuHu Ka3uO OJIMIA UILIATUIAJUTaH aCOCHM YCKyHa Ba
KHUXO03JIApU TYFPUCUIA aUTUO OEpUHT.

8. Kammitan nyné Oyiindya NNIIaOuuKUII Ba UIILIATUIIT XOJIATH KaHIai.

Anabuéraap pyiixatu
1. DOpkaeB A.Y. «Kammitnu Ty3nap wmad YWKApUIHUA —TaITKHII
KWIMIIHUHT Myammonapu» 20071.

2. AxwmertoB C. «XuMHuueckasi TEXHOJOTHSI HEOPTaHUYECKUX BEILIECTBY,

T.1,2 M.:2002



3. Kamxkapos C.JI. , CokomnoB MW.JI. TexHonorus KaJIUMHBIX
ynoopenuit. —J1.: Xumus, Jlenunrpan. ota. 1978. — 248c.

4. T'poboBckuii B.A. IIpou3BoACTBO  OECXJIOPHBIX  KaJIUMHHBIX
ynoopenuit. —J1.: Xumus, Jlenunrp. Ota. 1980, -256 c.

5. DOpkaeB A.Y. Kanuii Ty3nap unuiab 4YMKapuIIHA TAIIKUAI KWJIALITHA
MyamMMoOJIapy. AMalluii MamryioTiapu Oakapull  Y4yH METOAMK
kyutaama . 2007, 30 6.
6.1To3un M. E. TexHonorust MuHepanbHbIX cojei. JI., Xumusg , 1974.
7.11o3nuH M.E. PyKOBOACTBO K NPAKTUYECKUM 3aHATHSAM IO TEXHOJIOIMH
Heoprannueckux Bemects. JI. , Xumus, 1980.

8. TexHnYecKkuil aHau3 W KOHTPOJIb B MPOU3BOACTBE HEOPraHUYECKHUX

BemectB. H.C. Topouemnnkos. M., Beiciias mkomna, 1976



3—maB3y:FOKOpH TeXHOJI0TUsAra aCOCJAHIaH KePaMHUKAa, IUIIA Ba OOFJIOBYH
Oyromuiap nnLiad YMKAPUIIHUHT THHOBAIMOH TEXHOJIOTHAJIAPH

Pexa:

3.1.Cunukar marepuaiap Tabpudu Ba TacHuuanumd. Yer 311 gaBiaTiapuia
(AKII, Awnrmus, T'epmanus, SAnoHus) kepamuk (CUIMKAT) MaTepUalliapu
KYJUTAaHWIWII coXacu Oyrinya TacHU(IaHUIIIN Ba HOMJIAHHUIITH.

3.2.JOkopu TexHOJOrHs acocuja TaW€piiaHraH CHIMKAaT MaTepUualIapUHUHT
acocuit GU3KMK-KUMEBUH Ba GU3NK-MEXaHUK XOCCAIapH.

3.3.F0kopu TexHosOrMsira acocjaHraH KepamHKa, IWIla Ba OOFJIOBYM Oyromjap
UIUIa0 YUKAPUIITHUHT MHHOBAIIMOH TEXHOJIOTHSIIAPH.

Tassnu mOopasap: TEXHOJOTHS, KUMEBUUA TEXHOJIOTHS, TEXHOJOTHUK OIeparus,
XOM aIrb€, CUIIMKAT, KepaMHUKa, OOFJOBYM, IIMINA, MIHWIIAKPUCTAI, MAaWIIHK-
XY)KaIUK, TEXHUKA, KypWIHWILI, TMOPTIAHIIEMEHT, FHUINT, YWUHHH, COIOJI,
0JIOBOAP/IOIII, XaBOJla KOTaiura OOFJIOBYH, CyBJla KOTAIUTaH OOFJIOBYH.

3.1.Cuimkar marepuauiap tTabpugu Ba tacaudaanumu. Yer 371
nasaaraapuaa (AKL, Auruus, I'epmanus, SAinoHus) kepaMuK (CHIIHKAT)
MaTepHaJLIapU KYJUVIAHWIHII COXaCH Oyiin4ya TAaCHU(PIAHUIIN Ba HOMJIAHUIIHA

Cunukar Marepuauiap KUMEBUN TEXHOJIOTUACH Y4 KaTTa coxaJaH uoopar:

1. Kepamuka Ba onoBOapaou matepuaiiap KUMEBUNA TEXHOJIOTHUACH;

2. [lInma Ba cutaiap KUMEBUM TEXHOJIOTHSICH;

3. bornoBun Mogaanap KUMEBUN TEXHOJIOTUSICH;

Kepamuka, mmuma Ba OOFJIOBYM MOJJa acocHa OJUHTaH MaTephal Ba
OyromJIap HHUXOSITAA XWIMa XWITUp. YJap Talmku 103a KYpUHUIIHM Oyiinua
MOHOJIUT (MUFMa KOHCTPYKIIMS, FUIIT, YAHHU-COTIOJ, IITUIIIA Ba CUTAIUT OyroMiIapu)
X0JIJIa OJIMHMINIH, TYypJId COXA-TEXHUKA, KypWIHII Ba XYXKaJUKIAa WUIUIATHIHIIH,
Typiu yciyOlla WIUIOB OJraH OYNIWIu Ba KoJlaBepca TYpJiIU-TyMaH KUMEBUU
TapKkuOura sra OYIuII MyMKHH.

Kepamuka, mmma Ba OOFJIOBYM MOJAJA aCOCHAArd MaxcCyJoTiap OHpPUHYHU
HaBOaTJa CUJIMKATiap acocuja oJuHradH. Ep nycTuHUHT 75 TOpoOLEHTH
CUJIMKATJapJaH TalllKuJ TONraH, sHa 12 MOpoLEeHTH 3ca 03071 KpeMHE3eMIaH
MOOpaTIUIMHA HMHOOATra OJcaK, VYJIApHUHT Xa€TUMU3Jard Karra poJid
oinunnamanu. Kepamuka Ba mmima, OOFJIOBYM MOJJA TapKUOW TypJIM-TyMaH
Oynran xoMm aménapiaH NMUIIMPHUII Ba SPUTHUIL OpKanu onuHaau. IIyHuHT yuyH
YJIAPHUHT XYCYCHSITIIApH Y3rapyB4yaH Oyiaau Ba Typiinya KiaccuuKaIusiIaHaIu.

Cunmukat Ba KUWHH SPUHAWTaH HOMETAI Marepuauiap KiacCUpUKAIUsICH
acocuza MOJJIAUIAPHUHT  XOcCcajapH, TaaOWK OTUII 00JacTH, KUMEBHI-
MUHEPAJIOTUK TapKuO Ba Oomikanap ETaau:
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3.1-pacm. "JlapaxT" KYypHHHIIIA CUJIMKAT MaTepuaiap Kiaccuukaiuscu.

Yer 321 gaBiaaraapuaa (AKL, Aariaus, I'epmanus, Anonus) kepaMuk
(cuMKaT) MaTepua/Iapy KyJUIAHUJIMII coXacu 0yin4a racHudu Ba
HOMJIAHMIIIH.

Ceramic materials

asses Clay products Refractories Abrasives Cements  Advanced

ceramics

Glasses Glass- Structural Whitewares Fireclay  Silica Basic  Special
ceramics  clay products

3.2-pacm. Yer »n npaBnatinapuna (AKIL, Auxrmus, [epmanus, SnoHus)
KepaMUK (CHJIMKAT) MaTepuaiapy TaCHU(U Ba HOMJIAHUIIIN .

G

Xocca-xycycusTiapura Kypa CUJIMKaT MaTepuaiap ydra KaTTa KhcMmra —
00XJIOBUM MojIajiap, KepaMrKa Ba IIUIIA MOJaiap acoCUIard MaxCyJoTIapura
OymuHAIH.

bupunun kucm Maxcynoriapu “bormoBun Mojganap TEXHOJOTHICH acOCHIIa
OJIMHA/IUTAaH MaxcyJioTiaap OYnu0, yiapra rurc, 0Xxak Ba Marne3uaja OOFJIOBUMIIaApU
XaMJia 1eMEHT (POMaHIIEMEHT, MOPTIaHAIEMEHT, MyILIOJaHIIEMEHT, THITYIPOK
[IEMEHT, IIIJIAKIIEMEHT Ba X0Ka30) Kupaau. bormoBun Mogaanap y3 HaBOaTHa UKKU
KaTTa TpyIara - XaBora KoTajauraH (OXak, TMIIC Ba MarfHe3uayl OOFJIOBYMIIAPH,

> William D.Callister, Jr., David G.Rethwisch. Materials Science And Engineering. An
Introduction. Eight Edition. USA, Wiley, 2010.- 503 p.



CYyIOK IIMIIa Ba CyBAa KOTaJWraH TUIPABIUMK OXaK, IIEMEHT) MmaTepuasuiapra
OynuHaau. bornoBuYM Mo IaapHU sIHA KUCI0Tara YuAaMIIMIMK HYKTau Ha3apuaaH
XaM MKKH Trpynmara Oyaui MyMKHH.

Nkxkuaum kucmra “Kepamuka Ba 0J0BOApAOIl MaTepHaIap TEXHOJOTHICH
acocaH unuiad yukKapwiaauran Oyromiap kupaau. bymap yd karra rpymnma -
aHbaHaBUN Kepamuka (Kypwiull Ba HaucC KepaMHKacu), TEXHHKa KepaMHUKaCcH
(fokopu yTra 4Yuaamiid OKCHJJIM KepaMuKa, CHJIMKAaT Ba aJOMOCHJIMKATIH
KepaMuKa, TUTAaHATIN (DEeppUTIA, KapOUITM HUTPUUTA, OOPUTH Ba CHITHITHIIN
KepaMuKa) Ba yTra uujamiad wmartepuamiap (aaloMOCWIUKATIU-, JAUHACIH-,
MarHe3uTIu-, MIMUHEIUIN-, ((OPCTEPUTIN MOJIJIa Ba XaKa30) JaH TaIlKUI TOINTaH.

Yuyunun kucM Maxcyiomiapu “llumia Ba cuTammap TEXHOJIOTHICH acoCHa
oupnamran. [lluma xKypwmm (aepa3a oiliHa, ToOJaHTaH OWHA, MPOQWILIN OiHA,
napyajaHMaiurad oiHa, 0e3ak0om paHriM OWHa, IMWIa OJIOK, KYNHUK IIIHIIA,
IIMIIAa TrasjiamMa), TeXHHKa (ONTHKA, HYpPJAM TEXHHUKA, OJJIEKTPOHUKA, DJIEKTP
U3OJISIUSACH, KUMEBHMM 1a00OpOTOpHs, aMmIlyliajdd MEIWIIMHA, KBapll IIUIIa Ba
XaKa3o) Xamjia Maului-xyxamuk (OWuTyp, paHIJid Ba paHTCH3 IIMINA, OWHAK,
KY3ry, apya Ba 06e3aK) IuIajiapy Tpynnaiapuaad Tamkui tonrad. Cutamiap sca
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3.1 -)XKangan. [lemeHT Ba OeToHIap KUMEBUIM TapKUOU Ba KYJUTAHUIIHUIII

coxaliapu
Generic cements and concretes
Cement Typical composition Uses
Portland cement Ca0 + SiO; + AlLO, Cast facings, walkways, etc. and

as component of concrete.
General construction.

XoM amé Typura Kapad TeXHHWKa CHUTAUTH ((POTOCHUTA, CHUTAJIIEMEHT,
CIIOAYMEHJIM, KOPJAUECPUTIIM, KYPFOIIMHIA CUTAIUT) XamJa caHOaT YMKWHJIUCH Ba
TOF KUHCH CUTAUN (IIUTAKCUTAILI, KyJICUTAJUI, IETPOCUTAILI)ra OYINHATH.

TAJABUK STUII OBJIACTUT A KYPA BYJIMHUAIIL.
MarepuaiiapHa UCTebMOJ (TaTOMK) ATHIN OOJiacTUra Kypa XaM KepaMuka,
HIMIIa Ba OOFJIOBYM MOJaiap yuTa Karra kucmra oynunanu (3.2-3.4 xxansaiap):
Kypwnmuim Ba caHoaT KypWwIMIIA MaTepuaulapyd JlaBpacura KypHJIMII
KepaMHUKacu MaxCyJoTiapH, YTra 4ujamMiIid MaTepuasuiap, KypWIull IIWIIAcH Ba
OOFJIOBYM MOJ1aJIap KUPAJIU.

1) Kypuini Ba CaHOAT KyPWINIIHA MATepHAJLIIAPH;
2) TeXHMKa MaTepPHAJLIAPH;
3) MAaHIIMEA-XYKAJTMK MaTepUAJLJIApH.

Kypunmum kepamukacu neBop6or, Tomra Ba ¢acaara oujJi KepamHka, Mol
IUTMTKACH, KaHaIW3alldsd Y4YyH HWIUIATHIAIUTaH COMOJ KyBypjap, KUMEBHUI
YUIaMIId KepamMuka, (UIbTPIOBYM KOBAK KEpaMHKa, KEPaM3UT, arjioNopuT Ba
CaHUTAPUS-KYyPUITUII COTOJ OyrOMIIapuaH Talrkui Tonran. Kenr kynmamua canoar
KypWIMIIMAA WIUIATWIAOUTaH  YTra 4Yujamiid  MaTtepuauiap  KUMEBUIA-
MHUHEpAJIOTHUK TapKuOWTra Xamja Wiiad YMKapHIl TEXHOJIOTHSICUTA Kapald CakKu3
Typra (KyM TYMNpOKJIH, aTIOMOCHJIWKATINA, MarHe3Wajid, XPOMIIH, ITUPKOHWIIH,
yTIAEPOAITN, OKCHJITH Ba KHCIIOPOACH3 MOJ/Ia) aXKpasiau.

Texaukaga KyIIaHyBYM MaTepHaillap acocaH TEXHUKA KepaMHUKacH, TEXHUKA
IIUIIACKH Ba TEXHWKABHM CUTAUIM Tpynmajgapra MaHCy0. DJEKTPOH TEXHHKA
MaTepuayiapy Ba OyroMJIapu xXaM TaJOWK OTUIl o00JacTura Kypa TETHIILIN
rpynmnanapra axpanaim.

°D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -148 p.



JINCTJIA IEPA3A OMHA

BUTPUHA OMHA

PAHI'JIM BA PAHI'CU3 HAKIIJIX

JIUCTJIN (BAPAKJIN) HINIIA

HNINIIACH

J \ )

TEXHUK CUWIJIMKJIAHT'AH HINWIITA
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YJIIbPAT'YHA®IIIA HYPJIAPHU
IOTYBYHM HIUIITA

NCCUKJIUK HYPJIAPUHHA IOTYBYU
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HNYKHU MAPAO3JAII IVIMTKAJIAPH
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3.4- pacm. Kypunui muina Mmatepuaiiap Typiaapu.

3.2.-aygan. Illuima MaTeprasiap KUMEBHI TapKuon’

Generic glasses

Glass Typical composition (wt%) Typical uses

Soda-lime glass 70 SiO,, 10 Ca0, 15 Na,O Windows, bottles, etc.; easily formed
and shaped.

Borosilicate glass 80 SiO,, 15 B,0;, 5 Na,O  Pyrex; cooking and chemical
glassware; high-temperature
strength, low coefficient of
expansion, good thermal shock
resistance.

"D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -177 p.



Combustion Controlled
gases atmosphere

Raw
materials

y

Heater

Molten glass ey.

i Liquid tin
Melting furnace Cutting
. . section
. Fire . Annealing
Heating polishing Cooling furnace (Lehr)

Zone Zone

Zone

Float Bath Furnace

3.5 -Pacwm. JIuctam mmma umiad YUKapull TCXHOJIOTUK TU3HUMU.

TexHuka kepamukacu 6 Typ MaxCyJOTJIapHU y3 MUWra OJaJu: IOKOpU yTra
YUJIaMId OKCUAJIAp KEpPAMHMKAacH; CHJIMKAT Ba QJIIOMOCHUIMKATIAp aCOCHIArd
KepaMUKa; TUTaH JIBYOKCHU]IM, THUTaH, LIUPKOHAT Ba OOIIKa OMpUKMalap acocuia
IOKOpY JURJIEKTPUK YTKa3yBUAHJIMIWra 3ra OyiaraH Kepamuka; (peppollnuHen Ba
Oomka OWpUKMallap acocuja MarHUT XOCCalld KepaMmHKa; OajaHa Xapoparia
DPUHIUTAaH KUCIOpPOJACU3 OMpHKMaap acocujaru Kkepamuka Ba kepmerinap. Kumé
caHoaTuJa KEHI KYJUIJaHyBUYM Ba AIIOMOCWIMKATIM KEpaMHKa acoCHJIa
Tall€piaHran OyIOMJIApHUHI YMyMHUH KYpuHUIIM 3.6-pacMaa KeATHPUJIITaH.
Bynpnaii Oyromyiap MCCHKJIMK Ba COBHKJIMKKA YMAAMIIWINTH, OOCHM Ba BaKkyyM
HIApOUTIAPUJIA SXIIU UIIUTAIY OUJIaH aKpasind Typau.

3.6-pacM. AroMOCHJIMKATIaH Tal€pianrad ojoBOap o1l Oyromiap (TUTelb,
J0/I0YKa. TpyOKamap).

3.3-Kaasaiu. OJi0BOapa0II KEPAMHK MaTepraljiap KHMEBUIl TApKuOu Ba
FOBAKJIUTH KYPCATKUYJIAPH.

Table 13.2 Compositions of Five Common Ceramic Refractory Materials

o o Apparent
Composition (wt%) Porosity
Refracrory Type ALO; Si0, MgO Cry0, Fe, 04 Ca0O TiO, (%)
Fireclay 2545 70-50 0-1 0-1 0-1 12 10-25
High-alumina fireclay 90-50 10-45 0-1 0-1 0-1 1-4 18-25
Silica 0.2 96.3 0.6 22 25
Periclase 1.0 3.0 90.0 0.3 3.0 25 22
Periclase—chrome ore 9.0 5.0 73.0 8.2 2.0 22 21

Source: From W. D. Kingery, H. K. Bowen, and D. R. Uhlmann, Infroduction to Ceramics, 2nd edition. Copyright ©
1976 by John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, Inc.



Kepamuka Ba o0BOapaom mMarepuajiap MUIUIa0 YMKAPUITHUHT Maigo Oymud
MyXJaTWra Kypa aHbaHaBHil Ba HOAHbAHABUM KUCMJIapUra axkpajiaau. AHbaHABUI
KepaMuka 3ca 3 Typra OyiauHaau:

1. Kypnianm kepamukacu (KypuJavil FUIITH Ba 00LIKaIap);

2. Maummii-xykajJuK Ba JAeKOPAaTHB KepaMHUKacH (COmoJ, YMHHHU Ba
Oomkasap);

3. OsioBOapaom OyromMiap kepaMukacu (IIAMOT FUIITH Ba 00LIKAJIap).

HoanbanaBuii KepamMukara TEXHUKAa KepamMHKach (3JEKTp H30JSATOp Ba
OollKanap) Kupaau.

Kepamuka maTepuamiapu uctebModl (TaTOMK) 3TUII 00JacTUTa Kypa yd KaTTa
KucMra OynuHaau: 1) KypuiIuin Ba caHOAT KyPWIHIIN MaTepuauiapy; 2) TEXHUKA
MaTepuaapy;3) MaulIui-XyKajluK MaTepuasiapH.

Kypwmmm Ba caHoaT KypwiIMII MaTepHaJUIapd JIaBpacura KYPHJIHILLI
KepaMHUKacu MaxCyJoTjapH Ba yTra 4uaamiid Marepuauiap kupaad. Kypummin
KepaMuKacu JeBopOom, ToMra Ba acaara Ouja KepamHuKa, IOJI IUINTKACH,
KaHAIM3alUsl Y4YyH MIUIATWIAJAWTaH COIOJ  KyBYpJlap, KUMEBHW 4YHJIaMIIU
Kepamuka, (UIbTPOBUM KOBAK KEpaMHKa, KE€PAM3UT, arJIONOPUT Ba CaHUTAPUS
KypUjuIl comosi OyromiapujgaH Tamkuia tomnraH. KeHr kymamaa caHoar
KYPWIHILIN/A MIUIATAIAAUTaH YTIa YuJaMiId MaTepruauiap KUMEBUNA MUHEPAJIOTUK
TapkuOM xamaa uIad YWKapuIl TexXHoJoruscura kKapa® VH Typra (KyMm

TYIPOKJIN,ATIOMOCUIIMKATIM, MarHe3uaid, MarHe3uajql IIMUHEIH, XPOMIIH,
IUPKOHJIM, YIJIEPOUIH, KapOuj KPEMHHUMNIN, OKCUJJIM Ba KHUCIOPOJCH3 MOJIJIA)
axpaTwiaav. Yiaap xam y3 HaBOaTHAa KOMIO3UIIMS TAIlIKWAJ 3TYBUM aCOCUN XOM
amrbE€ MMHEPAUIapU MUKJIOPMHUHT ¥3apo HACOATH acocuaa 18 tunra 6yauHanm.

3.7- pacMm. Kypwuiil FUIIT TypJapy: paHTJIM Ba FOBAKIIA FUIITIIAP.

3.4- YanBan. Acocuii KepaMHUK MaTepHaLIap TAPKUON Ba KYIIAHHMIIMII COXaNnapy’

Generic vitreous ceramics

Porcelain Made from clays: hydrous Electrical insulators.

China alumino-silicate such as Artware and tableware tiles.
Pottery Al (Si;O;)(OH), mixed with other  Construction; refractory uses.
Brick inert minerals.

*D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -177 p.



TexHukama KyJUlaHyBYM MaTepuaiap acocaH TEXHUKA KepaMHKacu
rpynnacura Maicy0. TexHuka kepamMukacu 6 Typ MaxCyJIOTJIapHU ¥3 UUura ojaju:
IOKOpH yTra 4YuJaMiIM OKCHAJIAp KEpaMUKAacH, DSJIEKTPOU3OJLILUATA MOWMII
CHJIMKATIIN Ba  QJIOMOCWIHKATIIA KepaMuKa, IOKOpH  JTHDJIEKTPUK
YyTKazyBUaHJIUIUra sra OyiraH KepamHuKa, MarHuT Xxoccajapura jsra Oyiran
KepamuKa, OanaH]| Xxapoparia SpUNUraH KUCIOPOACH3 OMpUKMallap acoCHIaru
KepaMHKa Ba KepMeTap.

3.5-’KanBan. Acocuil TeXHHKa KEpaMUK MaTepuasuiap KUMEBUN TapKuOH Ba
o 9
KYJUIAHWINII COXaJIapH

Generic high-performance ceramics

Ceramic Typical composition Typical uses

Dense alumina Al, O, Cutting tools, dies; wear-resistant
Silicon carbide, nitride  SiC, Si3Ny surfaces, bearings; medical implants;
Sialons e.g. Si; AION, engine and turbine parts; armour.
Cubic zirconia ZrO,; + 5wt% MgO

Maummii xykaluk MaTepuajyiapy Ba Oyromuiapu acocaH Haduc KepamHuka
rpynnacujaH Tamkwi tonrad. Haduc kepamuka Oyromiapu 2 Typra — YMHU Ba
cormon Oytomiapura OynuHagu. Maumuid XyKaauk OYyIOMJIApUHU siHAa YTra
YUJaMJIM MaTepUajliap aCoCUAa XaM OJIMII MYMKHH.

y -,_,‘. - ~y B

3.8.- pacM. Maummii Xy>KaJuK YAHHUA OyIOMJIapH.

3.2.IOKopH TEeXHOJIOTHS ACOCU/IA TANEPIAHTaH CWIINKAT MATePUALIIAPUHUHT
acocuil pu3NK-KUMEBUN Ba PU3UK-MEXaAHUK X0CCAJIAPH.

Kepamuka Oyromiapu yTra 4YugaMJIWIdK HYKTaWd Ha3apuJaH HWKKA KarTTa
rpyrinara axxpajiaiau:

I. Onouit kepamuka OyrOMU Ba MaTepuajUlapyd - KYPHUJIUII FHUIITH, COIOJ,
YMHHH, KOIIMH, KyByp Ba Oomkamap. Ymapuunr makad 1580°C mu xapopatia
ysrapagu. Opatna xypwaum rumtd 1250°C maH OKOpM Xapoparaa, COIoji Ba
uypnan 3ca 1400-1500°C gan 10KopH Xapopartia Spuiiau.

’D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -178 p.



2. OnoBOapaomI KepaMuKa OYIOMH Ba MaTepuauiapyd — MaMoT, JAUHAC FUIITH
Ba Gomkanap. Yiaap 1580°C nu xapoparaa XaM ¥3 MIaKIKMHU Y3rapTHPManim.

TexHuka mMIIATApUHU IMAPTIA paBUlAa Kyhujpard 14 Ttypra Oynuin
MYMKHH: KBapll IIUIIACH, ONTHKA IIMIIACH, HYp TEXHUKA IIUIIAcH, TOOJAaHTaH
TaxTa IIUIIA, TPUILIEKC TaxTa IIHUIIACH, KallpuiraH muiia, KUMEBUl JadbopaTopus
HIMIIACH, TEPMOMETP IIMIIACH, MEAUIMHA LIUIIACH, AJIEKTPOJ IIUIIA, MIUIIATN
ANIEKTP MalBaHAJIOBYM (PIItOCIIAp, SJIEKTPOTEXHUKA IIUIIAIAPH, KA BOJIOKHOCH,
aTOM TEXHUKACH HIHUIIATapH.

TexHuka curtayumm rpynnacura sra kyuuaaru Il Typ marepuamnapu kupaau:
CIIOAYMEH TapKUOIM CHUTaUIap, KOPAMEPUT TapKUONM CHUTaUIap, IOKOPH
KPEMEHE3eMJIM CUTAJUIap, KYPFOIIMHIN CUTAIap, CHTAJUILEMEHT, Mmadpdod
CUTaJUI, HEUTPOH OPUTYBYM CHUTAUIAp, PAaHIIM CUTaUIap, CUTaUIdMall,
dboTocuTamiap Ba Gomkanap.

TexHuka muMmanapy KEWMHTHM BaKTIa aTOM Ba paKeTa TEXHUKACH Xamja
KBAHT DJJIEKTPOHUKacuIa KYymiad KYJIJIaHWIMOKAA. Y aToM TEeXHUKacuja Hyp
COUWIMIIAH CaKJIaHUII, HYp TApKAJUIIMHUA JO3UPOBKA KWIIUII, DPaJIUOAKTUB
HypJaH CakJaHUII KaOu MyXuM BasudanapHu Oaxapmokiaa. bynmail mmumanap
OJIIUra I0KOPH XapopaTra YuJIaMJIMINK, KOPpO3usra yupamaciuK, Hyp TabCUpUJa
XOCCAJIApUHU  y3rapTUpMaciuk KkaOu Tanalbnap  Kyiumnrad. Kpucramianran
MMIagaH Tai€pianrad OOIMIKApyBUYM CHAPSAUIAPHUHI KOHYCCUMOH KHUCMH XaM
KA1 TWiIrad mxoOuii cudariiapra sranuru OWian axxpanud Typau.

Maunmmii-xyxanuk MaTeprajjiapu Ba Oyromiaapu acocaH Hapuc KepaMuKa Ba
MaWIllui Wil Trpynnaiapuaad Tamkuia tonraH. Haduc kepammka Oyromiapu
UKKU Typra -4YMHHU Ba COIOJ OyrOMJIapura, MaulliMid Iuia OyromiapHu 3ca y4
Typra —IIuIIaTapacy, COpTJIv IIUIIAa Ba Oaauuid IEKOpaTHB Oyromiap IHIMIIACUTa
oymuuaau (3.9.-3.10-pacm). Manmmii-xy>xkaauk OyIOMIIApUHU SHA YTra 4uJaMiu
MaTepuasiap Ba CUTaIap aCOCHIa XaM OJIMII MYMKHH.

Ve
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3.9.-pacm. Illuima acocuna onMHran y-py3rop Ba 0aauuii 1eKopaTuB
OyromMJiapu.



3.10- pacwm. [luma Gyromiap Typiapu: muina Tpyokaiap, Iuiia Jamiaiap Ba
PaHIJIN JINCTIIN TINIIA MaTepuaap.

3.6.-XKanpan. Yer sn naenatnapuna (AKII, Axrnus, ['epmanus, SAnoHus)
KepaMuK (CHJIMKAT) MaTepUaUIapUHUHT COJUINTHPMA HApXW Ba acOCHi (PU3HK-
KUMEBUH XOCCalapHu.

Soda glass 700 (1000) 248 74 1000 50 10 07 (1000) 950 1 85 84
Borosilicae 1000 (1400) 223 65 1200 55 Assume 10 08 (1100) 800 1 40 280
glass 10in
; et design
Porcelain 260-1000 2325 70 350 45 = 10 (1400) 800 1 3 220
(360-1400)
High-
performance
i
SEUTE
Diamond 4% 10%6 = 10%) 352 1050 5000 - - - - 510 70 1.z
Dense alumina  Expensive at 39 380 3000 300-400 10 10 35 2323 (1470) 795 256 85 150
Silicon carbide  present 32 410 2000 200-500 10 40 = 3o - 14 84 43
Silicon nitride  Potentially 32 310 1200 300-850 - 40 4 273 — 627 17 32 500
Zirconia 350-1000 56 200 2000 200-500 10-21 10 412 2843 - 670 15 8 500
Sialons {490-1400) 32 300 2000 500-830 IS 10 5 = = 710 2025 32 510
Cement, etc.
Cement 52 (73) 2425 2030 50 7 12 40 02 = = 18 -4 g
Concreta 26 (36) 24 30-50 50 7 12 40 02 = = 2 10-14
FRocks and ice
Limestone Cost of mining 2.7 63 30-80 20 = - 03 = ~ = 8 0
Granite and transport 26 60-80 65-150 23 - - - - - - 8 &
Ice 052 9.l & 17 = = 0.12 273 250) - = =
3.7-K K 6 10
. /-majJiBajl. KCpaMHUK OYIOMJIAPHUHI' IIAKJJIAl YCYJIJIapu
Table 19.2  Forming and joining of ceramics
Purified compounds: cl il N .
ALO,, ZrO, Sietc. ays plus fillers Silica and plus additives
Volatile S J
| Powders ] ‘ " \ Mix in pug mill | | Blend powders |
Sinter, press Reaction- : 5 Roll
HIP chiter Hydroplastic forming Extrude
Liquid-phase | | Vapour -:!'? e P
firing deposition iring. Blow-mould
2“‘:: olishi Finish: Finish:
r; "nE: P L'_s e Glazing Grinding, polishing
laser

| 1 |

‘ Joining: Clamps (with soft facing); Adhesives; Cements; Glaze bonding; Diffusion bonding; Metal plate and braze

"D R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -179 p.



Ceramic fabrication techniques

Glass-forming Particulate-forming Cementation
processes processes

Pressing  Blowing Drawing  Fiber Powder Hydroplastic Slip Tape
forming pressing forming casting casting
| 1 |

Hot  Uniaxial Isostatic

I

I
Drying

|

I
Firing

3.11- pacm. Kepamuk marepuai Ba Oyromiiap UILIa0 YUKAPUIIIATH aCOCUN
>I<apaéHJIap11

BornoBun moananap tabpudu Ba OYJIMHUIIHA.

Maiina xunub TydWiarad Ba CyB  €xyd OMpop CYIOKJIHMK  OWiaH
KOPHUIITHPUITAHa EMUIIKOK XOJIaTra KEeNTyBYHM, BAaKT YTHIIM OWJIaH acTa-CeKWH
KYIOKJIaHUO TOIICMMOH JKMHCTa ailjlaHyBUM MaTepHaJUIApHU MUHEpasl OOFIOBYU
Moazanap ne6 atananu. Munepan 00F0BUM MOJAANIap KypHIHIIA CYB €KU CYB Ba
KyM (IIaraj, YakuK TOILI) KaOW TYJIOUpFUWIap KYIIWJIraH KOpUIIMa XOJIWJA
unuiaTiiagu. bornoBun MoamamapHUHT 0ab3W Typiaapu - MarfHesuaynl OOFIOBYU
MOJJa MarHe3Wan TY3JapHUHT CyBJard DSpUTMacHia, KUCIOoTara Yuaamiu
OOFJIOBYM 3Ca SPUTHIITaH LIUIIAJIa KOPUIIAIH.

AHopranuk OOFJIOBUM MojJajap Xoccajapu (KOTUII ajioMaTiapu) Ba
AKCIUTyaTalys MapouTIapura Kypa yd rpymnmnara OyiinHaam:

1. XaBoga xotaguran OOFIOBUM MaTepuaiuiap. byHmail marepuamiap dakar
XaBO IIApOMTHJA KOTAaau Ba HaM OyiMmaraH IIapouTiapja HUIUIaTWIaAd. Yiapra
OXaK, TUIIC, KAyCTUK MarHe3uT Ba OOIIKanap Kupaju;

2. 'mnapaBnuk OofyoBUM MaTtepuaiuiap. Yiap (akat xaBojaraHa smac, Oajnku
HAMJIMK Ba CyBJa XaM SXIIW KOoTaau. byHmait mogmanap karopura Oapda Typaaru
[EMEHTIIAp, THAPABINK OXaK KUPaIH;

3. Kucnorara ynaamiiu O0ofoBumiap. Yiap KUCIOTa TaAbCUPH IIAPOUTIApUAA
UIUIATWIAIU. DpyBYaH CYIOK INWINA, WIIKOp Ba Qocdar KuCIOTacu, yIapHUHT
Ty3JIapu acoCUIary IeMeHTIap OyHail OOFIOBUMIIAp KAaTOPUTa KUPa/IH.

bormoBun mopnmanap acocupa TauM€piaHAAUIaH KypWIIMIL KOpUIIMAajapu
TapkuOura Kapad Kylnuaaru Typiapra akpaTuiain:

- LIEMEHT, TUIC €KM OXaK XaMHpHU - OOFJIIOBUM MoOjJa OuiaH CyB EXy[
Ooupop cyroKIHK apanammacu. Kotran xamup Tor 1e0 atanauu;

- KOpHIIIMa apajiaiiMacu - O0FJI0BYM MOJIJIA, CYB Ba Maiaa TYJITUPFUUHUHT
KOTMaraH apanammacu. KoTran apanamimMara sca KypuIuil KOPUILIMAcH AeHnIaiu;

"'D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2006. -225 p.
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- OETOH KopHIIMacu - OOFJIOBYM MOJJIAHUHT CYB Xamja TYIJIUPYBUYU
HHEPT Mojanap (Maiia Ba MMPHUK TYIAUPFAYIAD - KyM, IIaFajl €K YaKUK TOII)
OwIaH XOCWJI KWJraH CyHBUU apanammMacu. KoTtu0 KojraH mIyHIal KOpHIIIMa
OCTOH, IMyJaT apMaTypaJii 0€TOH 3ca TeMUp - OETOH J1e0 aTanay.

Korum :kapaénm xapakrepura acocjJaHran OOFJIOBUM MaTepHALIap
KJIACCH(PUKALUACH .

Bupunum rypyx matepuasiap:

I'maparanus ;xkapaéHy HATHXKACUIA KOTAAUTaAH

1. XaBoma KoTaguran- lwurmciom OOFIIOBYM, XaBoJa KOTAAWUTaH OXak,
Mar"e3uajb OOFJIOBYH

2. CyBna koraaurad- ['mapaBiMK OXak , poMaH LIEMEHT, MOPTIaHIIIEMEHT,
MyII0JIaH, IIIJIaK, KEHral0BYaH, aBTOKJIABJIU 1IEMEHTIIAp, THUJI TYIPOK

NkkuHYUTYpPYX MaTepuaLIap:

Koaryasinus »kapaéHu HATHKACHIA KOTAAUTaH

AHopranuk-I'un

Opranuk- butym, n1erorts.

Y4uH4YHM rypyx MaTepuasuiap:

Mosmmepu3anus (MOJUKOHICHCALMS) )KAPAEHU HATUKACUHIA KOTAAUTaAH

DIJIEMEHTOOPTaHUK

OpyBUYaH MIMIIA Ba y acocHAaru OOFJIOBYMIIAP, OJTUHTYTYPTIH, (pocdaTiu
[EMEHTJIap

®denon-popmanbaeruaiv, Gypanau, HoJIudGUpPIIn, STTOKCUIIIN.

Kpemuuii-opranvik cMona,3TUJ CWIMKAT TUAPOJU3aTH, TIETTIUUEPUHIIN
L[EMEHT.

CyBaa KoTagurad 00FJ10BYM MOJAAJIAP.
[TopTnananeMeHT cyBaa KOTaauraH OOFJIOBYM MOAJaiap CHH(Ura KUPaIu.
[lactomarm cxemama cyBaa KOTaguraH OOFJIOBYM MOJAJAiap KiacCU(DUKAIUACH
KeJITUpWITAH. YHJIa CaKKu3 Typiaud OOFJIOBUMJIAPHUHT TYpJIAHUIIUIApU Ba



rpynnaydajapra axpaidiuiapu kypcatwirad. CxeMa acocaH aHOPTaHUK OOFJIOBUM
MOJJaJIapra TaalyKiu.

3.8.- Kansan. CyBna koTagurad OOFJIOBYM MOJi1ajiap

I'map ||Poma ['mnryn- lnak | Tynmoup ||Maxcyc

aBau ||Huem|[ITopTaan- poxkau  ||[ITymioiad HEMEHT  ||LIEMEHT |[Tuwin  ||LeMeHT

K EHT |LemMeHT LEMEHT LEMEHT

OXaK

CyHn [Topt- |[Maxcyc ||['un- [Tynonan||Oxak [Inak Kenra-

- JMaHI- |[HOpTIaH ||Tympok. |mopriana |mymumo — ||mopmia ||Kymin. |[roBuam.

pHIM IIEMEHT || IIIEMEHT HEMEHT | maH- HI-

aran Ju. nemenr. |[Kap6o- ||[V1ra

OXaK. HATIIM. |4Mgamit

Cyun Te3 ko- ||OK Ba Oxax Oxax H.

- TyBYaH. |paHraop.||AHIHI- IyII- mutakmm | Kopau

puira DHr PHTIIH. 10- : Ma Kucnora

H mycrax |[yn6or. JIaHJIN Cynbda ra

OXAK. - Tammon ||TYmaup- Oxak T quaaMII
KaM.  [lax. TUYJIH. IJIM- IUTAKIIH 1.
[Tnactu |Cymsdar HHT- (T'unc Puoryn-
¢ukna |ra . ILLIAKIIA POKJIA.
I YU IaMITU Oxax : Hoprna
raH. Ky |[Kius- HI-
Tuppo- KEPCH3) HEMCHTI
o6 "

Keliunrn naBpmapna OOFJ0BUM Mojjanap cadura SMOKCU, Moauddup,

dbenondopmanpaeru kabu Mojjagap acocujia OJIMHTaH KYTICOHJIM OpPraHHK
Ooupukmanap kenmu6 kyunuinu. Ly Tydaiinu ynapHM aHOpPraHMK Ba OpPraHUK
OOFJIOBUMIIAp TYPKYMHTIa XaM aXpaTuiln aaabuérna maigo 0YIMokaa. AHOpraHUK
MoJ1ajiap KaTopura IKOpUJIard cxemaiapJa KeJITHPWITaH THUTICTOII Ba OXaKTOII
kabu XxoMm-amé acocuja OJMHTaH OOFJIOBUMIIAp, XaMmja MOPTJIAHIEMEHT,
THIITYNIPOK IIEMEHTH, NYMIOJaH I[IeMEHTH, NUIaK IIEMEHTH KaOu MHHepas
MaxcynoTinap kupamu. Opranuk OupukMmanap cadujga sca TICTIVIMIICPUHITN
[IEMEHT, (ypaHiv OOFIOBUM KaOUJIapHU yUpaTHUIll MyMKUH (KaaBan 3.8.).

3.3. IOKopu TeXHOJIOrMSIra AacoCJaHITaH KepamMHMKa, IIUIIA Ba OOFJIOBYM
OyroMiap MIL1a0 YUKAPUIIHUHT MHHOBALMOH TEXHOJIOTHsIJIAPH.
HopraanauneMeHT HILIA0 YMKAPUII 3aMOHABUH TEXHOJIOTHSLIAPH.
XO03Upru KyHJa MOPTJIAHIUEMEHT MOPOIIOTMHM Tauépiaml y4yH OUp KUCM
TYHPOK Ba y4 KMCM OXaKTOLLAaH MOOpaT CyHbHI apajialiMa unuiatuiaad. bynnai
aparnamiMa Tabuataa Tal€p Xoiaa XaM ydpaiu Ba y 0XakJid Mepresl HoMu OujiaH
aTanaau.



Xo3upru KyHJa MOPTIaHAUEMEHT TAUEPIAITHUHT UKKU YCYJIH MabIIyM:

1-xyn ycyn;

2-KypyK ycyn.

Nkkana yCcyaTHUHT XaM a(3auTMKIapy, XaM KaMUYMIMKIapu MaBxya. X03Upru
KyHJla JIyHENA XYJ yCyll Kynpok Kymuianwiaau Ba 70% Maxcynor my ycyiaa
unuiad yukapwiaad. Poccusana mapxyn OVaran 59 kopxoHagaH 39 Tacu Xy
ycyJifia Ba 2 Tacu XyJ - KypyK ycyJuja MaxcyjoT eTka3zuo oepau.

V36eknucToHIa XaM  I[EMEHT Typiapd, SKyMIaJaH IIOPTIAHIIEMEHT
Tal€pramga HMKKM YCyJd - CYIOK Ba KypyK ycyuiapAaH QoigataHuIaiu.
«OxanraponuemenT», «bekoboaneMenT» Ba «KyBacollleMeHT» KOpXOHaJIapuia
MOPTIAHALEMEHT Xy ycynuaa Ba «Ku3miakymieMeHT» KopxoHacuaa 3ca KypykK
yCyJIJ1a OJMHAIN.

JlexuH 2-4m KypyK YCyJIM MPOTPECCUB yCyl xucobOiaHamu. by ycyn Ouman
NOPTIAHAIIEMEHT MILUIA0 YMKapWIraHja aH4aruHa EKWIru Texananu. JXXymianas,
KYPYK YCyJ KYJUIaHWITaHHU1a KIIMHKEP OJUIIra 0yaraH UCCUKIUK capdu - 3,4 - 4,2
k/x/kr Oynca, xyn ycynuga Oy pakam - 5.8 - 6,7 kJ/lx/kr ra Tenr. lleu
ra3JapuHUHT XKMHU KypYK YCyJl KYJUIaHWJTaHWAA XYy ycynura HucOataH 35 -
40% xam Oymanu. Kypyk ycynmuma meunan cytkacura 6000 - 10000 T kiuHKep
OJIUIII UMKOHUSTH OOp.

3.8 -XKanpan. IloprnananeMEHTHUHT KUMEBUN TapkuOW Ba KYJUTAHHIIUII
COXACH.

Generic cements and concretes

Cement Typical composition Uses

Portland cement CaO + Si0O; + AL O, Cast facings, walkways, etc. and
as component of concrete.
General construction.

Cyrok ycynaa Macca Ta€piaHraHja y LjiaM HOMUHU OJaju, KYpyK ycyiaa
3ca - XOM-alll€ YHU HOMUHHU OJIA/IH.
XoMm-amé cudaTuaa MaxauIMi OXaKTOIIl Ba MaXaJJIMHA THJI UIUIATHIIA]IH.
Acocuil TEXHOJIOTHK KapacHiap Kyiugarnia:
XoM-amiénap - 0XaKToIIl Ba TUJUIapTa UIIJIOB OepHII,
[[lram €km XOM-alI€ YHUHU Tal€pJiiall;
[Il1am €kn XOM-alI€ YHUHU KYWIUPUII Ba KIUHKEP OJIUIL;
Kyitgupunran MaxcyJIOTHU COBUTHILI,
Knunkepra kymmnmanap Kymuo Tyitun;
. Capasnam Ba cuiiociapra y3aTuil.
Kyiinaa Typau ycyinapaa HOPTIAAHIUEMEHT HIUIA0 YHUKApHIIl TEXHOJOTUK
TU3UMIIApU OepUIITaH.

Sy



____ -Water
— — Product of

etting reaction

e
- —_

=3 ﬁWﬂWﬂE

= =

= ﬂ |, = water
= "‘fﬁfﬁt =

3.12 -Pacm. llemeHT KOpWII Ba KOTHIN >KapaéHIAPUHUHT CXEMaTHK
KYPUHUIIIM: a — MOPTJIAHIIEMEHT CyB OuiaH Kopwiaau; 6 — 15 MUH CYHT KOTHII
xapa€Hu OonutaHaayd Ba OupiamMuud OOFjap XOCWI OYiaau; ¢ — TYJIUK KOTHII
JKapa€Hu 28 KyH J1aBOM 3Taz[1/112

[TopTnananeMeHT apanammMacu Xyia ycyijaa Tal€piaHraHna KyJlaHaJuraH
OXaKTOII Ba TyMPOK OJAMHIAH Maxcyc MallnHaizap/ja cyB €paMuia MaiiiaaaHaau
Ba SXIIWIA0 apajamTUpWiIagd. Xocwil OyiaraH KaiMOKCHMOH CYIHOKIMKHHHT
HAMJIUTH TaxmMuHaH 32 - 45% Oynaau. Arap UEMEHTHU KypyK ycCyJjja HUIuia0
yuKapuil —MyJpKaulaHaétran  Oyica, 'y Xxojaga "xom-am€é  yHH"  aBBal
KOMITOHEHTJIAPHU KYpPUTHUIL, CYHTpa Maijanail Ba apajJaliTUPUIL OPKaIX amaira
omupuiianu. CyHrpa apanamima IeMEeHT KOPXOHAJApPUHUHT I0pard XucoOJIaHMUII
newiapra roopuIaIu.

[lemeHT KynuHYa rOopU30HTAN aiJlaHyBUYaH newiapjaa Kyiaupuiaau. KOkopu
xapoparra MYJDKQJJIAHTaH NEYHUHT auameTpu S5 M, y3yHiauru 185-190 m Hu
TAITKWI KWITyBYH, UYW YTra YMAaMIId MaTepuaiap OuiiaH KOTjIaHTau [UJIWHIPIaH
TalIKui Tonran 0ynuob, orupauru 3,5 MuHr T atpoduna. Y ropuszontra 2-3 rpagyc
KUl KUIIMO KYWWITaH, 11y cabadim KOpHIlMa Y3 OFUPJIMTY TabCUPHUIA OJIOB TOMOH
XapakaT KuJiaA, XapopaTd OImuO, TaHacuaa KyWuJard KUMEBHM mpolecciap
coaup Oynaau:

1. 100° na maccamaru MeXaHHMK Ba TUJIPOCKOINUK CYB OyFiaHaIu;

2. 400-600° yvamacuga opraHUK YHMKWHIWJIAP €HAAW Ba TYNPOK MapyajaaHau,
HATWXKaJa YHUHT TapKUOUJIaH KUMEBUI OOFJIAHTaH CyB YUUO KeTaju;

3. 900° arpoduma kapOOHAT aHTUIAPHUJ Ta3d OXAKTOII TapKUOWUJIAH YHUKa
OomIanIu;

2D R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to Microstructures
and Processing. Fourth Edition. Elsevier, UK, 2012. -230 p.



4. 1200-1450° na xanpuuii okcuau KpemHeszeéM, kopyHa, temup (III) okcuan
OwiiaH peakusira KUPUIIUMO, KIMHKEPHUHI SHTM MHUHepauiapu - amuT (y4
KJIBITUNIN CHJIMKAT), OCNTUT (MKKU KaJbIIUMIA CUIIMKAT), HETUT (TYPT KaJblIUHIN
anmoMoeppuT) Ba y4 KaJIbIIMIIN aTFOMUHATHA XOCHIT KUJIA U,

TYrpunosun
Cys Oxaxrow Tympox p—
Ka3u6 onuw Kaaub onuw
(MopTnaw, 3KcKaBALHA) (TYrpu 3xckasauus)
Honanaw JHowanaw
(JKarnn nowanaruy) (Banoxam nowanarns)
Xom-amenu nactaabku Hapuc maknanai
(Aranaruy. TerspmMos-xoprud, M'uapohorn)

.

Lnam knaccudukaunscy (Efnu anak, ruapouuknon) I

Knaccudukaropnan l §TMaraH wnam KHCMH
Uinamex raduc yunaw (LLlap Terupmon) l'_

.

TapkuGiu Trpinau (LLLnam - Gaccedin) |

.

Llinamuu romoresnaw (Llinam - Gaccedin) I

;

Obxur (ngn alinanma ney) |

v

KanHKepHH COBHTHII
(Bapabasnn. peKynepaTopny, NAHKapaaH COBHTTHY)

o]

AKTHB MUHepan l
Kywuamanap [ Maranusupnam (Knurkepsn ombopaa ywaa Typui) I
! |
[ Kypuraum l—b{ Kmunkepun Ty#uw (LLlap ermpmon) H Tanc
|
I Llement caxnaw (Crnocnap) l

3.13- pacm. IlopTaanaieMeHTHU «XYiI» yCyuaa UIUIad YUKAPUII TEXHOJIOTHUK
TU3UMU.




TYrpunosun
Cys byp Tynpok Kymnea
Kasu6 oammn Kasnb onuw
(Mopraaw, axckapanus) (T¥rpu akckaBaums)
Jlosanaw Jonanaw
(Banoxau nonanaruy) (Banokm nonanaruy)
Xom-aweuu nacriabku Haduc maiizanaw
(Aranaruy. Terupmon-kopruny. I'napodon)

—-L Lnam knaccuduxaumacu (Ednm anax, runpouumonﬂ

Knacenduxaropaan yT™arau waam KHoMu

Lllnamun vaduc yunaw (1llap rernpmon) —lt-—

'

> TapkuGun T¥rpunaw (LLnam - Gacceii)

y
LWaamun romorennaw (Lllnam - Gaccelin)

'

Ulnamnu uastpaaw (Mpece-puastpaap)

!

Kekun kyputiw (Maiaanaruy-kyprrig)

| Kyitanpuuw (L{nknon neenk anmawrnany aiinanma ney) ]

!

Kaunkepuu copnriim
(BapaGannu. pekyneparopan, nasmapaiu COBHTIHY)
AKTHB MHUHEpan l
Kywunamanap Marauusnpaaw (Knunxepun ombopaa yunad Typuw) ]
Kypuruw ‘ Kannkepuu Tyfimu (LLlap Terupmon) [unc
L Lement caknaw (Cunocnap)

,
L Llement 7

3.14-pacm. IlopTnaHaneMeHTHH KOMOMHHMPOBKA YCyJIuAa HILIA0 YUKApHII

THU3HUMH.




. 2 T¥rpunosun
OxakTow Tynpok p——
Kazub ommum Kasub onuu
(Mopraam, skcxkapaums) (TYrpu 3xcKaBaums)
Jlonanaw Honanaw
(JKaraun gonanaris) (Banoknn gonanarny)
Ombopra xoitnam OmGopra %ofinam
(Ombopaa ypranaw) (Ombopaa Ypranam)
bup saxtaa wadme ynaaw sa xypurinm

(Illap &xu ponuk Terupmon)

'

Xowm-aiwe apanammacuuu cenaparopnatu
(I'a3 Yrysuan cenaparop)

HMcenk ney
rainapn

TapkuGun TVrpunaw sa romoresnam
(Mxkn spycam cunoc)

}

Kyiiaupuin
(Ieynan TawKapH UMKAOH HCCHK anvawrayag éxku
nexapbonusaTopau aiinanma neusap)

.

Kauskepuu cosnaw
(BapaGasmm. pekynepatopay, NAHKapanu COBHTINY)

AKTHB MHHepan l
Kyuramanap LMaraHnmpnalu (Kanskepun omGopaa yumnad Typi)
L Kypu‘rumH Konnkepuu ryiinu (Liap Ternpmon) H Func 1

!
L LlemenT caxaam (Cunocaap) ‘I

¢

3.15-pacm. IllopTnaHAlleMEHTHH WHHOBAIIMOH «KYPYK» yCyiuaa uuuiao
YUKAPHII TEXHOJIOTUK TU3UMHU.

Knnnkep onuiga ropu3oHTan newiap ypHUra l1axTa THIMAArK [ed1apiat,
DPUTHIN YCYIH OWJIaH WIJIOBYM arparaT-KOHBEPTOP Ba EWUITH DIEKTP newiapat,
KaliHa€TraH KatjaM YCYJWHUHT BEpPTUKAN TpyOKalapumaaH, Oup BakTaa KyHupuiL
Ba Maijanaml yCYJWHUHT Te€3 OKUMJIM TETUPMOHJApHAaH XaM ¢oiiganaHuIn
MYMKHH. ) )

[TopTnananeMeHT unuiad YuKapuil ycyJjiapuaaria acocuit dapkiiap xoMm-armié
Tai€pnam TU3UMHUTra Taanykiau (3.9-xkansan). XoMm-améHu TYFPU TaHJIAI, YHTa
TeTUIUIM WILIOB Oepuill Ba HIUIOB Oepuluiap HaBOATMHM  aHMKJIAII
TEXHOJIOTUSSHUHT HT MyXUM OMUJIIApU XUCOOIaHA Y.



Mabnymku, xap Oup uOUIA0 YMKApHIl KOpPXOHAcHAa HIIad YHMKapuII
KapaCHUHU TYXTOBCU3 amalira OIIMPHUIL YYyH XOM-all€ 3armacu MaBxyJ OVIHIIN
kepak. Tamkapuaan KeITUpUIaIUural KOMIIOHEHT (TYFpHIIOBYM Ky1niama) jap 20-
30 kyHra, ¥3 xom-aménapu 2-3 cyTkara eTaaural KWinb cakiaHaIu.

Nuuta® yukapupuIIHUAT XY YCYyIM KyHHaaru Xouiap/a UliaTuiIaau:

1. Xom-amé cudatuaa unuiaTuiaaéTrad TWIap IOMIIOK, EMUINIKOKIUK Ba 20-
30% nu cyB Tabcupuia Maija-Maija 3appadanapra OVIMHMO KeTUIIra MOMHIL
byHaii runiap atanaruy Ba TETUPMOH- KOPFUWIAp/a CYBIM MyXUT/Aa €HIWII Ba TE3
nucnepranusra ydpaiau. Hartwkana waiinanamra capd OViIyBUM  3JEKTp
SHEPIUSICU TEXKaaH ;

2. TynpokauHTr Tabuuii Hamimru 12-15% Ba yHmaH xaMm 10Kopu. Arap KypyK
yCyJl KyJJIaHWJICA, y XOJIJa THITHH JaCTIa0KM KypPUTHINTa KeTraH Xapaxkariap KyIl
OyIyp 3/1u.

3.9.- Kaasan. Xom-amé€ apanammacu Tau€piaim cragusiapunara (apkiap
XaKuaa

Xyn ycyn KombOunupoBka ycynu Kypyk ycyn
1. FOmmok 1. FOmmox
KOMITOHEHTJIapHU |-un KOMITOHEHTJIapHU 1-un ,
CTaausIia CyBaa cTaausiia cyBaa 1. Xow am€ TapkuGuin
PN CYBI AMANE CYBI JacTiaadKku OUp XWJlIall-
OYKTHUPUIIL; OYKTHUPHIIL;
THPUII
2. Ukku cragusinu Hapuc | 2. Ukku ctaausiin Haduc
Mamgananl Mamgananl

1. Xom-aménu KypuTum
3.1lInamuu punbTpiamn. |Ba MaliaJaHUIIUHA OUpra
oJi6 Gopul

Kypyk ycyinHu Kyngaru xojuiapa UIuiaTul MabKyl:
1. KaTTK KOMIOHEHTJap - OXAKTOII, TW/UTM MEpresl HaMJIUTH KaM Ba
yJIapHU Maijanani (pakaT TErupMOHIap/a aMmara OIUPUITaHuIa;
2. EXUIry KaMuuiI Ba TAHHAPXHU IOKOPH.
[TopTnananeMeHT HNUIA0 YMKAPUIIHUHT OXUPTH JTalliapu - KIMHKEPHH
COBUTHIIL, IEMEHT TYHHIII Ba cakjall 0apyua TU3UMIIAPp YUyH OUp Xui1 Oymaau.
[TopTnananeMeHTHN XY yCyJaa OJIUIIAA XOM-allé TapKuOura KyMUp KyITUIIT
1eMeHT cudaruan ommupwumra onub kemaau. Kymup oMOopnaH TabMUHIATUYIH
OyHkepra y3aTWIaad, yHIAH J>KaFid Maijajaruura, TabMHHIJIOBYM OyHKepra,
mapjd TETMPMOHTa, TabMHHJIATMYra Ba HHUXOAT ailaHMa Tieura y3aTWiaad Ba
kyiaupuiaau (3.9.- Kansan).




XoMm-amé apajjalliIMacuHU KyHAHPUII Ba TYHHIIL.

[TopTnaHaLEMEHT OJIMII YYyH XOM-all€ apajlaliMacy aujlaHMa €KW IIaxTalld
neunapaa 1400-1450° C xyugupunaau. Aitanma ned y3ywiura 50-200 w,
muamerpu 2-6 m. Cytkacura 1300 Ba 1800T knmHkep OepaguraH MNe4YwIapHUHT
Vmuammapu 4,5 x 170 m Ba 5 x 185 m. Ileunap Tokka Kapama-Kapiiy OpUHIUIKIA
unpiaiiau. Ileaan mare-puan Ownan tyaaupum 7-15 % Ttamkun staau. [leunu
foputniira 20-90 ot Ky4miuk KyBBaT Tanad KuiuHaau. [led ropuzonTra HucOatan
2-5° orran O6ynmamu. Ileu 6apabanm munytura 0,5-1,3 mapra aiinanaau. [leanuar
KJIIMHKEp Kamepacu coBHTrady OwiaH ymnaHraHn Oynagu. CoOBHUTIMY KJIMHKEP
xapopatunu 900°C gan 100-200°C raya kamaiitupud 6epaau. 1Kr KIMHKEpP OJHII
yuayH ketraH xapopar 1600-1700 kkan.

3.16-pacm. Kypyk ycynma cytkacura 3000 T mopTiaHALEeMEHT OepaauraH
CMII-73 aiinanma neyHUHT KypuHuiu: 1-ymuamu 6,4 /7 x 95 M nu aitnanma mev;
2-xoM-améHu Kalyn KuiuO omyBum mied Mociamacu; 3-CMII-75 nuknonmu
VCCHUKJIMK aJIMallyBYd Kypwima; 4-xoMm-all€Hu y3atuml Kypuiamacw; 5-CMILI-83
"Bonra-150 C" KOJOCHUKIN COBUTIHY.

AMMO KIUHKEp Xanu 1eMmeHT sMac. IllyHuHr yuyH KIMHKEp Maxcyc
TErUpPMOHJIapa uysH mapaap €paamuna Maiina (pasmepu 0,08 MM J1aH KUYHK)
nopoiokka awnantupuiaan (4.16-4.17-pacm). Maliganam BakTHAa KIMHKEP
tapkubura 3 % rurc Ba 15 % rava rugpaBivk KymumMyanap (IHaTOMHT, Tpemne,
OTIOK) KYIIWJIaau. YJap EeMEHT MUKIOPUHU OIMUpaa Ba CU(GATUHU SXITHIANHTH.
Hatmxana xyga maiiga Ba IOMINOK, KyJI PaHTJIM I[EMEHT MOPOIIOTH OJWHAIH.
Tai€p maxcynoTt TeMup-0eToH €K MeTaUIIaH scalraH MIMHIP GOopMai IEMEHT
cwiocnapna cakinanHaau. CunocnapHunr 6yiu 30 M, nuamerpu 12 M arpoduaa
o6ymu6, xaxmu 1000 T ra Gopanu.
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3.17-pacwm. IlopnanaiieMeHT UILTA0 YUKAPUIIL TU3UMH.

[leMeHT MTHEBMOTPAHCHOPT Ba MaxCyc KOILIall MamuHaitapu Epaamuaa 50 kr
JIM KOFO3 KOTLIapra >KOiianu0, uCTebMOIYMIapra >KyHaTUIIa 1.

Ha3zopar caBosiiapu:

1. Maxcynornap unuiad YUKApUIl YYyH XOM-ali€é maTepuaiapu KaHaai
TaHJIaHaIU?

2. bornoBum Mojjanap UiLiad YMKapUIIga XOM-aii¢ HUMajlapra acocjaaHuo
TaHJIaHaIu?

3. Kepamuka caHoatu xoM-ami€napu Xakuja KaHJall TylryH4ara sracus?
VYnap Kanmait Kuaub TaHiaaHaau?

4. 3aMOHaBMHI IIMIIA TEXHOJOTHICH PUBOMIIAHTUPHUIIHUHI XOM-all€napra
OMJI aCOCU OMHWJIJITAPUHHU CAaHAOOEPHHT.

5. XoM-améHu Ka3zub OJIMII Y4YyH Kalich TypAaru MexaHuzmiap
150000) =Y 8% 0) =010 04

6. XoMm-al€HU TallyBYMd MallMHAJIap MapKaCUHU KEJITUPHHT. YIap KaHJau
ad3aITMK Ba KaMYHJIMKIIapralra?

7.  Xom-améHu TalMIIAa JIGHTAIW TpaHcropTépiapaaH (oigalaHUIIHUHT
KyJTallJIMKJIapuHU caHab OepuHT.

DoiigaIaHUITaH a1a0ueTIap:

1. D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction
to Microstructures and Processing. Fourth Edition. Elsevier, UK, 2012. -
173-227 0.

2. William D.Callister, Jr., David G.Rethwisch. Materials Science And
Engineering. An Introduction. Eight Edition. USA, Wiley, 2010.- 501-531 6.

3. C. Barry Carter, M. Grant Norton. Ceramic Materials: Science and
Engineering. 2nd Edition. Wiley, CIHLIA, 2013. 379-396 0.



4. UcmatoB A.A. CuinukaT Ba KUHWMH JpUIAUTAaH HOMETAIT MaTepuaiap
texHonoruscu. Jlapciauk.—Tomkent: @an Ba TexHosnorus, 2006. -584 6.

5. Yusupova M.N., Ismatov A.A. Keramika va olovbardosh materiallar
texnologiyasi. Darslik.- T.: “Fan va texnologiya”, 2011, 396 b.

6. Cynmumenko JI.M., TuxomupoBa M.H. OCHOBBI TEXHOJOTHH TYTOIJIABKUX

HEMETAJUIMYECKUX CHIIMKATHBIX MaTepuasoB. YdyeOHoe nocoodue.-M.: PXTY,
2000. -248 c.

4-maB3y:Hoopranuk marepuajiap uiuiad YMKapumjaa ajibTepHATHB
JHEePrusi TYPJAAPUHHU KYJJIALI

Pexa:
4.1. Hoopranuk MaTepuauiap UIUA0 YUKapHUIIIAa aJbTepHATHB DSHEPTHUS
TypJAapyuHU KA.
4.2. YOkopu xycycusiTra sra OYiAraH KepaMUK MaTepuauiap OJMILga KyEn
SHEPrUSCUHU KYJUIall UMKOHUSTIAPU Ba a3aJUTUKIApH.

Tasgnuy umOopasap: Ky€m, ImamoJ, BOJOPOJ, SHEPIHs, AIbTEPHATHUB, TEXHUKA,
¢uzuka-kyém, [lapkeHT, HObaHaHABU, UCCUKIMK HEPIUACH, KyELl 3JIEMEHTH,
aTOM SHEpreTukKacu, (OTOANEMEHT, KOHLUEHTPATOp, T'eIMOCTaT, AJIEKTPOTEXHUKA,
(GyHKIHOHA.

4.1. Hoopranuk Matepuajjiap Muuiad YuKapuinaa ajlbTePpHATUB JHEPTUs
TypJIAPUHM KYJLJIAI

XXI acp ocTroHacuaa MHCOH SHTHM 3paja siall XakyJa Cy3 IOpUTap JKaH,
Xa€THU aCOCHM TapKUOW KUCMU PHEPTrHsi OYIMO KOJIUIIN aHUKIUDP. JHEPTUS STHTH
MaTepuaUlapHU CUHTE3 KWIMIITa, SHICM TEXHOJOTHSUIApHHU SPaTUIIA acoCUi
ME30H OYnMO KOJMOKIa. XO3UPTH BaKTIAa TPATUIIMOH SHEPrus MaHOamapum —
KYMUp, HEPTh Ba rasjiaH Talulkapy, HObaHaBUM dHEPrus MaHOanapu — CyB, LIAMOJI
Ba Oomka 11y KaOuW THUKIAHYBYaH OJHEPrus TypJlapura Karra IbTHOOD
KapaTrwiMokaa. by karopaa “ruHY atom™ ne0 aTajajiuraH aToM SHEPreTUKACHUHU
PUBOKJIAHUILIMHU XaM TabKUAJIa0 YTUIINMU3 KEPaK.

Myrtaxaccucnapau — ¢uKpuya, KYMUpPHUHT  3axupanapu 15  (06ab3m
Kypcatkuuiap O0yiinya — 30) TpuiuinoH TOHHAaHH, HeTHH - 300 MUIIMAapA TOHHA
Ba Ta3HUHT 3axupaynapu- 220 TpWUIMOH KyOOMETpHM TalIKWJI KUJIAJH.
AHUKJTaHTaH KymMup 3axupanapu 3ca 1685 mwimmapa ToHHanu, HepTt - 137
MUWJUIMAP], TOHHA, Ta3 - 142 TpWIIMOH KyOOMETpHHM TalIKWI 3Taau. AMMO Oy
HEprus MaHOalapu KyJa Karra Xaxmaa OyiaraHimrura KapaMmac[a,
SHEPrUSTHUHT HObAHABUHN yCyIIap/ia OJUII PUBOKIAHHO OOpPMOK/Ia.

EXMIFUIapHYHT HUII MCCUKITMIUHY COTMIITHPUO KYpaMus:

Erou — xap 6up xunorpammaan 20 000 kJIK HCCHUKINK aKpaiud YMKau;

Kymup - 13000 xJ{x/kr;

Antparut - 25000 xJx/kr;

Hedt Ba HedTHU KaliTa unuiam maxcynoraapu - 42000 kJx/kr;



Bomopon -120000x/[>x/kr (9HT KaTTa Xa)KM/a UCCUKIUK aXKpaain)

EpHuHT axonwcw Ba WIUIA0 YUKApHUII KOPXOHAJIAPUHU  COHHU KYNanuo
Oopransuru MyHoca®atu OWjiaH LIy acpHMHI ypTayiapura HedT, TaOuuil ra3 Ba
OOlIKa aHbaHBUI 3HEprusi MaHOAJAPUHHUHI 3axupajapu KaMahuO KeTUIu EKU
Tyramm aHukKJIaHrad. KYMupHU 3ca WIIUIATHIIHMINKT 3apapiii YNKUHIUIAPHU XaBOTa
YUKUO KeTUIN OujaH OOFJIMK Ba DKOJIOTHK JKMXAT/IaH Tajabjapra >kaBoO Oepmait
KOJITaH JEHUIITMMU3 MYMKHH.

— ——

AHbaHaBUI SHEPrUs
Typaapu
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Hedyts — 34 % ‘ Taz—22 %

Xamkapo OJHEpPreTMka AareHTIMTHHUHT MabIyMOTJapura Kypa, KaxoH
sHepreTuka 6amancuzaa (4.1.- pacm):
MYKOOWI 3Heprus yomumu 19 % ra akuanamy,

opraHuk ékuiaru (HedTh, Ta3, kymup) 78%,
A1pOo dHeprusicu 3% TamKuI KUiauu:

K§jmip— 22 % ‘
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4.1.-Pacm. XKaxoH sHepreTuka 6ajsaHCH Ba YHUHT PUBOXKIAHUII
HUCTUKOOJITIApH.
Myko0uJ1 3Heprus Typjiapura:
9.3% anbaHaBuii TaOOMMIT OMomacca (YTUH Ba OolIKanap) KUpaau,
9.7% sHru MykoOunm »sHeprus Typaapura kupaaun (MOpaH HCCHUKIHK
sHeprusicu omuimi 4.1%, cyB €pmamuaa sHeprus onum 3.7%, MOpaH snexTp
sHepruscu onuil (cyBcus) 1.1% Ba ouoéxunru 0.8%).



Xo3upru wunriad YMKAPUII PHUBOXIAHUII TEMIUIApU OWIaH KYMHUPHUHT
saxupanapu 270 iunra, HeptHuku — 35-40 ¥iun, TaOunii rasHUkM 3ca 50 ¥wra
eTUILIM MYMKUH. ByHJaH Talikapu, SHIM 3axvpajapHU aHUKJIAIl KaTTa (PUHAHC
MaOnarimapuHu capdiaaHumy OujgaH OOFMMK OYIuO KOJIMOKHA, YYHKH KOJITaH
3axypajap JPHIU3 OCTUAA YyKypJaH OJUIIHM Tanad »Taad (TEXHOJIOTHSA
rIyOOKOTro OypeHus).

AJbBTEpHATUB HHEPrUsl TYpJIAPUHU YPraHUII 3apypPHUSATH IUIAHETAMU3HUHT
r7100a7T UCCUKIIAHUIII MyaMMOCH OuiIaH XxaM OofiuK. Yriepoa ukku okcuau CO,
(xymup, He(pT Ba Ta3HUHT EHUIIMHUHT acocuil MaxcynoT) Ep katnamu ycrunaru
UCCUKJIMKHU ¥3 nuura xamia0, “Tlapauk a¢dextn”’rin oaubd KeaMoKa.

SAHru HObaHAaBUW SHEPrus MaHOajmapura aToM 3appyajapHUHI NapyajaHuIl
DHEPrUsACH, CYHBHI CMepujap, YaKMOKJIAp DJHEPrusCUHH, ‘OMO3HEepreTuka’
(MacaslaH CYTHUHI MCCHKJIMIMHHA MOJIXOHAHW MCUTHINra KyJUlall) MHCOJ KHJIUII
MyMKUH (4.2.-pacm).

Howvanasuii sHeprus typiapu:

e Kyé€m sHepusicu;

e [llamon 3HEprusicy;

e JleHru3 TYJKUHIIAPU SHEPTUsACU (IPUIIUB U OTJIHB);

e YukuHAWIApAAH aXpaaud YMKAETraH sHEprus (Mycop CBaJKalapuaa),
I'YHIZIaH aXpainu0 YMKETTaH SHEPIUs Ba X.K.

Synthesis
and \
processing
Engineered

Raw materials
{ materials

\

Product design,

manufacture,
assembly

Applications
Agriculture » Construction
Environmental ¢ Defense
Information/Communications
Transportation * Energy » Health
Extraction/Production

Recycle/reuse
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4.2.-PacMm. MaTtepuaimapHuHT TaOMaT Ba CAaHOAT/IAa AalTaHUIIN .

Kyém sneprusicu

Kyéur sHeprusicu Tyranmac sHeprus typJiapura kupanu. Kyém xap conusina 1
Kr ypaH U235HuHT sAp0 nopTiaanmga axkpaiaéTral SHEPrUsACHIaH MUHT MUJUIHAP.T
MapoTaba KYIpOK JHEPTrUsHU Yy3ujaH yukapaau (0y -80 TpWIIMOH KUJIOBATT

" William D.Callister, Jr., David G.Rethwisch. Materials Science And Engineering. An
Introduction. Eight Edition. USA, Wiley, 2010.-876 6.



UCCUKJIMKHU TalIKUI Kujiaau). By sHeprusigan camapanu ¢oiinamanuin goia3apo
Macana OYamO Koamokzaa. Macanan, TubGer — EpHuUHr »Hr Kkyémra sSKdH
JKoWnapuaaH OWpH, NIYHUHT Yu4yH XUTOWHHUHT TuOGer aBTOHOM okpyruaa S0maH
OpPTHUK TeIHOoNewIapy Kypuiiral Ba Ky€m sHeprusicu €épaamMuia 150 MUHT KB.M. yil-
YOMIap Ba MUJUIMOH KB.M. TeIHOTEITUIATIap UCUTUO Oepumiaan.

Kyé€m sneprusicu TekuH Oyiica xaM, YHJIaH 3JIEKTp SHETUSHU UIILTa0 YUKApHUIIT
xap Aoum ap3oH OYViamarau. IIIlyHUHT yayH X03up AyHE 00iitad 3¢ dhekTuB Kyemn
SHEPrusl AIEMEHTIApUHHU HIIad yuKapuira OarullIaHTaH WIMHA HIUIap 0Juo
OOpHIMOKAA. Macanas, “bouHr” KOMITAaHUSICHHUHT “IIporpeccus
TEXHOJIOTHSJIADHU MapKas3W’ Ja ApaTWiIraH Ky€ll AJIEMEHTH YHra TyWTaH KyEl
UCCUKIUTUHU 37%WHHU 3JIeKTp sSHeprusira aimantupu® Oepanu. bynnait karra
KYpcaTKuu KOHCTPYKUMSHUHT HMKKA KariamaaH wuOopaT Oynraniaurd OuiiaH
oornmuk. FOKopu Katinam rajuimil apceHHauJaH Terépiianrad O0ynuo, CIIEKTPHHUHT
EpyFIMK KUCMUHM roTagu. IlacTkm KaTiam »5ca rauMii aHTUMOHUAUAAH
Taiiépianran Oyiauo, Ky€m crnekTpuaard WHOpaku3uil HypJaHUIIHU oTaau (Oy
HYpJAHUII SHEPTUSICH OJITUHTH JJIEMEHTIapAa IOTWIMAclaH WYKoaud Oopran).
DneMeHTHUHT 10(opu camapaJopiIiura Maxcyc Koriama OujiaH Xam OOFJIUKAUp —
Oy KoIllaMa HypHH CHHAMPUO, YHH TYJIMKPOK KyEIl siYeiKacu akTUB coXajlapura
TabMHUHIA0 Oepasu.

[Ipesunent Uciaom Kapumosaunr 2013 itwnaunr 20-23 HosaOpaa 6ynuod yrran
Ocué Ky€m sHepruscu (GOPYMUHUHI OJITMHYM HUFMIMIIMAATH HyTKuAa “Kyém
IHEPreTUKACH MHKUPO3JAH YMKHUIIIA JOKOMOTUB BasupacuHu 0axapaauraH
OMMJUIAPAAH OUpPHU Oy IMIIM MYMKHH Ba 3apyp” ne0 Tabkuiiaras. “‘Kelunru
naiTAaa yrieBoJAOpOJl XOMallECMHM Ka3ulO onumn Oopacuaa o3 OepraH, «ciaaHel]
WHKUI00M» 1e0 atanaérran ssHTM OOCKWY 3pTara 0ab3ud KUThajlap, MamiiakaT Ba
XYJyIJIADHUHT 3HEpreTuka 0030pHuaard xamja >kaxoH MaiJOHUAArd Ky4JIapHUHT
reOCUECUM KOWIAIIYBUAArd YPHHU Ba POJIMHU Y3rapTUPAAWraH KUIJIAW OMUJITa
alllaHuInyM MyMKWH. bupok OyHpmail y3rapuimap KalTa TUKIAHAIUTaH SHEPTUS
MaHOanapura, OupuHUYM HaBOaTHAa, AyHEMArd HSHT cod KyEml HHEPTUsCUIaH
dolinananumra Oynran, HuigaH-iduiara optud OopaéTraH KU3UKHUII Ba DXTHEKHU
X€4 KauoH cycaiTupa oaMaam’”.

XankKapo SHEpPreTMKa areHTIUTd MablyMOTiapura Kypa, AYHEIa HJEKTp
DHEPTUACH UIUIA0 YMKAPUITHUHT YCHIl cypbhaTiapu yprtada 3,4 (OM3HU TAIIKHUI
sTaéTran Oup malToa, KalTa TUKIAHAJAWTaH >SHEPrus MaHOaJapUHHUHI SHT
UCTUKOOIIM TapKuOUM KHUCMHM OYiaraH Ky€m OHHEpruscu KEHWHTH Oemr Hui
JlaBOMMJIa Xap WUJIM MUCIIU KYpUJIMaraH cypbatiap/a, sbau 60 dousra onmox/ia.

Ana my 5 Wun moOaiiHMaa KyE€Ill dHEPreTHKacH coXacura HyHaaTUpHIraH
SN MHBECTULMATIAp Xaxmu 520 Muimap] AosuiapHu, kymianad, dakar 2012
WnmHUHT y3unaa 143 mwumapn gosuapHy Tamkun dtad. Kyém cranuwmsuiapu
toMoHugaH 2012 ¥wmnma wnura®d dYuKapuiarad skaMyd 3JIeKTp 2Hepruscu 113
MUJUTHAP]] KUJIOBATT-COATHH, XymuiaJiaH, (DOTO3JIeKTp craHnusuiap Oyiinua 110
MUJITUAP KAJIOBATT-COATHU TAIIKUI 3T/IH.

Arap 2008 #imnma Oup KUJIOBATT-coaT KyENI SJEKTP DHEPTUSCUHU HUIIa0
yuKapuil 35 LeHT aapaxacuja Oynran Oyica, OyryHru KyHra kenub Oy pakam,
AKCHEPTIIAPHUHT MabIlyMOTIapura Kypa, ypraya 11-12 neHTHU TallKui 3Ta€Trany,



Xutolt Ba XWHIUCTOH KaOW alipuM MamiakaTiapia 3ca Oapmo JTuiaéTraH
(GbOTOREKTp CTaHIMsUIapia OMp KMIIOBATT-COAT 3JIEKTP SHEPTUACH TAHHAPXUHU 8-9
HEHTra Kajap TyWHpuil Baszudacu KyWWIaETraHMHM XUcoOra osiaguraH OyJcak,
xeu mryoxacus, 0y Makcajra SpuIIMil MyMKUH 3KaHU aéH OYiaau.

bomkaya aiitranga, 0ab3u MamiakatiapAard (OTOAIEKTP CTaHIUsIapa
Unu1ad YuKapuiaaéTran >JIEKTp SHEPIusiCh, yHra HucOaTaH aHbaHAaBUM UMTHE3 Ba
npedepeHnusIap KyulaHMaérran Oyica-fa, yriIeBOJAOpPOJA XOMAIIECHHU EKUII
XUCOOMIaH OJIMHAJNTAH JIEKTP SHEPTUsicy OWIaH pakoOaTiaIia oiau.
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4.3.-PacMm. Ky€m KyBBaTHHM caphIaHUII HyHATUIILIAPH.

V36eKHCTOHHMAT  Ky&II  SHEpPreTMKAacH OOpacHjarM  CaloXMATH — Ba
MaMJlaKaTUMH37a Ym0y COXaHU PHUBOXKJIAHTUPHIN HCTUKOOJUIApU  XaKuga
ranvprasja, Kylujaaru bukpaapHu TabKUJIAIHA UCTapIUM.
Bupunun HaB6aTna, Y30eKHCTOH reorpadyk YpHU Ba MKINM LIAPOMTIAPHTa Kypa
OYHUHT YUYyH FOSIT KyJIail HIMKOHUSITJIapra 3ra.

V36ekuctonna xaBo Omp dmmga 320 KyHZaH 3uén  O4MK  OYiIHO,
MamnakatuMu3 Wdil JaBOMUJA KyEHUUIM KyHJIaQpHUHT KYTUIMIKM OVinda AYHEHUHT
aKcapusT MUHTaKajdapura HucOaTaH yCTyHJIMKKa 3ra. Ocu€ Tapakku€ér OaHKU Ba
JKaxoH GaHKH Xyjocagapura Kypa, Y30SKHCTOHAA KySII JHEPrHACHHUHT SUIIH
canoxusaty 51 MuMapa ToOHHA He(Th SKBUBAJICHTUAAH OPTUKIUD.

AHa 1y pecypciap XHUCOOHWIaH, SKCHEPTIAPHUHT XHCOO-KUTOOIapura
KaparaHjaa, MamJakaTUMU3Ja KOpUM Huijga UCTEbMOJ KWIMHAAUTAH 3JIEKTP
sHepruscunan 40 Gapobap Kym XaXmaard 3JIEKTp JHEPTUsiCH HILIA0 YUKAPHUII
MYMKUH.

OnuMITapHUHT TabKUIamAya, KyE€r sHepruscunan Qoiimamanum Oyiinga
aKTUB THU3MMJIAD aCOCHHU Kyéll Oarapesiapum — KyE€Il SHEPTUsICHHU KaOyi



KWINO, y3rapTUpagurad MOIyJIap TYIUIaMU TAIIKWI KUiaau. AKcapusT xoJuiapaa
Ky€m Oarapesnapy Xakuaa cy3 0opraiia, Ky€eu 3HEprusCUHU 3JIEKTP SHEPTUSICUTra
allmaHTHpagurad Mocjama Haszapaa TtyTwiaad. Ky€m Oartapesiapu  3JI€KTp
HPHEPTrUACHUHM MYHTa3aM HILIa0 YuKapuil €KW KeWMMHYaIuK (oWanaHuIl y4yH
YHU TYIIIAll UMKOHUATHTA 3ra. byHnai 6arapesuiap ik 6op dazo iyngonuiapuia
dbolnananuaraH.
Kyém ss1iemenTinapu typiaapu: Kartuk poro-3jiekrTp 3j1emMeHTIap
1. Kpucrauiuk (Oupun4yu 00cKHY):

. MOHOKpHCTAIIIMK KPEMHHMM aCOCUAA;

[TonukpucTaIIUK (MyJIbTUKPUCTAIUT) KPEMHUN aCOCUA;

IOnka xkarnamnu EFG (Edgedefinedfilm-fedcrystalgrowthtechnique), S-
web (Siemens), OMKa KaTaaMiIu HOJUKPEMHUN (Apex).
2. IOnka nmiaénkaan (MKHMHYHA 00CKHY):

. KpeMHUIIN: aMop®d, MUKPOKPUCTAIIINK, HAaHOKpHUCTaLHK, CSG
(crystalline silicon on glass);

. kaamuii Teurypuau acocuaa (CdTe) —maxcyc doToaniemMeHTIap, FOKOPH
s dexTuBIUKra Ara;

. Muc-uaanii-(rammuit) cenenuau acocuaa (CI(G)S);

3. YunH4u 00cKU4 (pOTOIIEMEHTIAPH:
dboTocencubumuzamus kuiuHran (dye-sensitizedsolarcell, DSC);
opranuk (mosmmep) porosnementiap (OPV);
Hoopranuk (orornemenTaap(CTZSS);

4. Kackaacrpykrypasaap acocuaa porodaementiaap (4.3.-4.5 pacmiap).
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4.3.-Pacm. Kpemnuii acocuaa (oTodaeMeHTIap TY3WIHMIIA Ba HIUIALI
IPUHLUIIN.

Anonus onmmmitapu KpeMmMHHE acocupard (oTorajibBaHUK 3JIEMEHTIAPHUHT
TaKOMWUTAIIITUPHUII MIIJIAPH YCTUAA UImiap oaubd 6opmokaa. Kyém saneMeHTuHUHT
kamuaauruan 100 mapoTtaba kamaTupuin (FOMKa KaTIamiid TUIEHKaap spaTHIll)
KUMMaTOaxo KamMEO ep DIEeMEHTIapWHW Tekamra oiubd Kejlaauw — Ba
DJIEMEHTIIAPDHUHT JKOHOMHUK CaMapaJOpjWIruHA TabMUHJAWAU. Spatuiaétran
IOTIKA KaTJIamJid Ky€Ill 3JIEeMEHTIapyu eHIrJuIiry Ba yta maddodauru myHocadbatu
OwiaH ynapHu OMHO-MHIIOOTJIAp JEBOpPJApH, XaTTOKW Jiepa3a oOMHajapura
YpHATHUILI MyMKHH OYII1aIu.

AMMO Ky€ml JHEprusicd Xap JIOUM Oup XWJI OYyJIMaraHjMuru MyHoca0aTu
OwiaH OWHOJIAPHU JJIEKTP SHEpPrusi OWJIaH TabMUHJIAIITA Ba MCUTHUIIra OOIlKa



TypAaru sHeprus manOanapu xam kepak Oynu0 komamu. LlyHuHr yuyH Ky€m
AJIEMEHTIAPUHUHT MKKA TOMOHJIaMa MCCUKJIMK 3JIEMEHTH OWJIaH TabMUHJIAIl XaM
Oy MyamMMOHH euMMH Je0 xucoOmaHaau. MacanaH, KyHAy3 BakTHaa Kye€Il
aJeMEHTIIapy Uliad Typaau, OpTHKYA MILIA0 YMKAPWITaH SHEPTHs 3ca BOJAOPO/I
UCCUKJIUK dJIEMEHTH €EpJlaMyjia BOAOPOJ MIUIA0 4YuKapuil y4dyyH capdianagy.
Keukun BakThna sca ymly BOJIOPOJ 3JEMEHT WuHaa EHAWIMO, DJIETp SHEPrusicu
UIU1a0 YMKApUII YUyH capdiaaHaau.

CorHe4HbI MoaYnb
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n-npumecs
KPeMHUA

NONOXKHTENbHbIN

CONHeYHasn 37 MyShared

3NeKTPOHMKa BROXTPOA
4.4. Pacm Kyé€m snemeHTn 4.5. Pacm Kyém nsnemeHTIapuiaH TalIKWI
Uuiaml Tap3u. TONTaH Ky€m MOAYJN Ty3WIHILIHN.

V36exucTonna HoaHabaHABHil SHepPrus MaHOanapu, OMPHMHUYM HaBGATHA,
Ky€m  sHepruscuigadH  GoWJaNaHMWIIHU  KEHraThpuiira Karra 3IbTHOOp
oepunmokaa. [Ipesunentumusz Mcnmom Kapumosnunr 2013 iiun 1 maptoa xaOyn
KunuHTaH “MykoOun sHeprus MaHOajdapuHU sSHajga PUBOKIAHTHPHUII HOpa-
Tagoupaapyu TYFpucHaa’ TH (GapMOHHIA MyKOOWI HEPreTHKA COXacHaaru WiIMHAN
CAJIOXUSATHU SHAJa PUBOKJIAHTUPHII, MajaKaiu Kajapiap Taiépnari, Oy Oopamaru
KOHYHUYWJIMKHU TaKOMWJUIAIITAPUIL, MYKOOWUJ HHEprus MaHOamapuHu UIIIa0
YUKApyBUYWIAp Ba (olimamaHyBUMJIapHU parOaTIaHTUPHIN, YyJapra COJUK Ba
O0oxxxoHa uMTHE3NMapu Oepuin, “MykoOms sHeprusi MaHOamapu TYFpHUCHIA TH
JOMUXACUHHU HUIIA0 YMKUIN Ba3udaiapyu OearvIaHraH.

Dbl |

4.6. Pacm. Kyé€u Hypnapuau 4.7. Pacm I'ennocrtat MailjoHu.



KOHIICHTPATOPH.

[Tapkent maxpuga “Karra xy€m mneun” 1e0 HOMIIAHTaH yHUKAI
HKCIIEPUMEHTIIAp Ba cCaHOAaT UIUIA0 YMKAPUIN YYyH KYJUIAHUJIAAUTaH HHIIOOT
Oapnio stwirad. TomkenTaan 45 kM y3okiukaa [lapkent tymanuaa, Tsub-111anb
TOFNIapH OONIIAHMIIMAA AeHru3 octuaa 1050 merp Gamamnmkaa Y30eKHCTOH
Pecniybniukacu @annap axangemusick MatepuanyHocnuk uHctutytd  HITO
"®Ousuka-Connue" xyayauna “Karra kyém neun” Kypuirad. by maxmya 1987
WWiTa uira TyImraH, XO3Upryd BakTaa Oy epja WHCTHTYTHUHT 2 JTabopaTopHsiCH
KoMmamrad OYnu0, SHTM MaTepuaiap CUHTE3H, yJapHUHT (U3UK Ba KUMEBUUN
XoccallapuHu ypranum Oyinda unuiap oaud 6opmimokma. Karra xky€m meunma
SHTA MaTepHAUIApHU WNUIA0 YWKApUIAA IOKOPU XapopaTiapHU TabCUPH
YPraHWIMOK/A.

Karra ky€m neun Mypakka® ONTHK-MEXaHUK KOMIUIEKC OYiuO, aBTOMAaTHK
Tap3faa OOMIKAPWIMII TU3UMIIApU OWjaH TabMUHJIAHTaH. KoMmIuiekcHu TapkuOura
TOF YYKKUCHA KOWJAITaH Ky€Ell HypJIapyuHU Mapadosion KoHIeHTapopra (4.6.-
pacM) HUYHaJITUpaJWraH reJrMoCcTaT MaWJoOHM Ba OOTHK KY3ryJaH MOOpaT TUTaHT
KOHIEHTpaTopaup. YOy Ky3ryHuHr Mapkasuma xapopar 3000 °C  ramkur
KWJIAIN.

leamocTraT MaljoHM  IIaxMar TapTUOAa  KOWIamTHpuiran  62ta
requocTataaH uoopar (4.7.-pacMm). VYiap KyH [JaBOMHUJA Y3IyKCH3 XOJiJia
KOHIICHTpATOp MalJOHMHU KY€l Hypaapu OwiaH TabMuHIA0 Oepagu. Xap Oup
reJIMocTaT ymyamu - 7x6,5 M, renuoctaTt 192 Tekuc Ky3rynau aiaeMeHT ((auet)nan
TAIIKWI Tonrad. ['enmnocrar magoHnHu ymuamuapu — 3022 kB.M.

Konnentpatopuusr yinuamnapu - 45x 54 m (5.6., 5.9.-pacm).

Kyém neunapu Oomika Typjaard newiap OujaH COJUINTHpPraHia KynruHa
ad3aUKIIapra sra: Xapopar >KyJa KaTTa Te3JMKAa KYTapuidiid; HKOPH
TO3aJUKJAard MaTepuaiap CUHTE3 KWIHMII HUMKOHUATH; TaOWHM TOF XaBOHUHT
to3anurd. CUHTE3 KWIMHTaH maTepuaiiap HedT-ra3, TEeKCTWI, KUME Ba OOIIKa
UNUIad YMKapHUIIapAa KeHT KYJTaHUIaIu.

[lewnapna KynnmaHWIaguraH Ky3ryjap SKCIUTyaTallds BaKTH Tyraiiyd OwiaH
SHIW Ky3ryJjapra aJlMallTUPWIAAW. SIHru Kys3ryinap LIy €pHU Y3HUJa BaKyyM
yckyHanapaa tai€piananu. Konnenrparopaa 10700 mona Ba remuocratiapiaa
12090 noHa ky3ry Oup BaKTHH Y3U1a UILTATHIIAIN.

PacMm 4.8. ['etmoctat MaiioHU.



Kyém neunga nummpuin sxapaéHHU OOIIKAPHII TYJIUK aBTOMATIAIITUPHITaH
Tap3zia oaxkapuaaam.

Maskyp wiMuii Maxkmya TapkuOumaru 1 maraBaTT KyBBarra sra Oyirax
reJIMOKOHIEHTPATOPIM YIKAaH KY€l e 3 MUHT Jlapakalld UCCUK XapopaT XOCHII
KWIKII Ba yTa co mMarepuauiap muuiad YMKApUIIHU TabMUHIAIL, HOEO WIMUN
TaJKUKOTIIAp Ba UICCUKIUKKA OUJI CHHOBJIAP YTKA3UII UMKOHUSITHUTA 3Ta.

V36exncToH OYryHIM KyHAa WIMHI-TEXHHK, SKCIEPHMEHT YTKa3aJIUraH
Kagpimap OyinWya yiKaH caJloXusaTra j3ra Oynmd, MamaakaTuMm3ia Kyern
SHEPrUsICUHY JIOWMXATAIITUPHUII Ba YHIAH (poigananum Oyitnya kaTTa XakMIaarua
KOHCTPYKTOPJIMK Ba TEXHOJIOTHK MIIIAHMAajap TYIUIaHTaH.

"Ouzuka-Kyém" wnmuii-umnad uumkapumn Oupnammacu Heruszuga Ocué
TapakKUET OaHKWM OWiaH XaMKOpPJIWKAA KOpui Huiamga TOIIKEHTAA TaIIKuI
KWIMHTaH XaaKapo Ky€ll SHEPTUSICH MHCTUTYTH WIMUHN Ba MIMUM-3KCIIEPUMEHTAIT
TQIKUKOTIAp  YTKAa3WIaJWuraH MUHTAaKaBUMl  Mapkasra aillaHuimum — Ky3na
TYTWIMOKJIA. Ma3Kyp TaJKUKOTIAp HATWXKAJIApU KyEIl  AHEPTrUsCUIAH
doitnananum Oyiinya UCTUKOOIM TEXHOJIOTHsUIap cudatuia >KOpUM STUIUIIH
MYMKHH.

V36exnucron Ocué TapakkuéT GaHKM OWIaH XaMkopiaukiaa CamapKaHi
Bunosituaa 100 MaraBatT KyBBarra sra Oyiran Ky€m (OTORJIEKTP CTAHIMSICUHU
KypuIll OyViinya MujoT JIOMUXaHu amaira omupuiinra kupuman. Kucka myanatia
YHUHT JIOMMXA-TeXHUK XyxokaTnapu Ttau€pnanau, 400 rexkrapaaH OpTHK €p
MalJIOHU aXXPaTUIAN, O0BEKT KypUIIUIIIMHKA Ooliaml OuiiaH OOFIuK Jedapiau Oapya
Macajanap Xaj STUIJIH.

Xo3zupru  BakTAa Ocué  Tapakku€r OaHkM OWiaH  XaMKOPJIMKAA
V36ekucTonauur 6 Ta XyAyIuaa SHT 3aMOHABUM yiYall CTaHIUSJIApU
YKOMIAIITUPWIIA Ba Xap TOMOHJIAMa IMyXTa MIUIAHTaH JIOWUXaJapHU Tauépraiiia
3apyp Oynaguran Oapya MabiIyMOTJIApHM WUFUIN WOUIApU OO OOpHIMOKIA.
V36exucTon GOTOIIEKTPHK MOAY/LIap Ba KyEII SHEPTETHKACHAA KyJUIAHAIUIAH
OOIIKa yCKyHaJapHH HWILIA0 YMKApUIl ydyH OO xomami€ 3axupajapura sra
AKAHWHU aJIOXUJIa KailJ STUIIHU UCTapAUM.

Vrran fmam  mammakatuMusga  OKany6wmit  Kopestamnr — "Heorurant"
KOMITAaHUSICH OWJIaH XaMKOPJIMKIAa WWIIMK KyBBaTH 12 MHUHI TOHHAHM TAaIllKHII
STaJWraH TEXHUK KPEeMHHH WIUIad YMKapaaurad 3aBoja  (oiganaHuIra
tonmupuwiau. byryHrm kyHzma "AHrpeH" Maxcyc HHAYCTpHaJd 30HAacHIa
Kopesaaunr "LLnHAOHT DHEPKOM' KOMITAHUSACH WMIITUPOKHUIA WHILIMK KyBBAaTH 5
MUHT TOHHA OYJraH KpeMHUN unuIad YMKapyBUM MKKUHYM 3aBOJI KYPUJIHUIIU
HUXOscura eTkaswiMokaa. Kenrycupa ymOy MaxcylnoT IOKOpH —camapaiu
(boTORNEKTpUK KyEII MaHelapy MIIad YMKApull Y4yH xomai€ ManOau OYnuo
XU3MaT KWINIIA MYMKHH.

Xuront Xank PecrnyOnukacuHUHT MUpUK KoMTaHUsapu umrtupokuaa 2014
nunna "HaBowit" 3pkuH HMHIYCTpUAN-UKTUCOAWN 30HACH XYIAyIWJa NacTIaOKu
KyBBaTi 50 wmdraBarT OynaraH (OTOANEKTp TMaHe/UIapy WIUIA0 YUKapaIura,
"Kuzzax" Maxcyc uHAaycTpwan 3oHacuja 3ca uiaura 50 MUHr JoHaA KY€l
WCCUKJIMK KOJJIEKTOPJIApHU UILIA0 YMKapaauraH KOpXOHaIap TAlTKUI ATHIIA]H.



Kyém Oatapesuiapy Ty3WJIUMIIMHUHT OJIUNINIH, YPHATUIIHUHI OCOHJINIH,
Ky XuU3Mar Tajgad 3TMAciIUIM Ba Y30K MyzAjaatr (oifagaHUIl MyMKUHJIUTH OWUlaH
akpamué Typajau. YpHATHII ydyH KyIIMMua koif Tamab kumMaiimu. Cosa y30K
BaKT KOJIIMPMACIUK Ba 03aCUJard YaHTHM Y3 BakTHAAa apTUO TypuIl YHJIAH
¢oiiiaTaHUIIHUHT sAroHa wmapTuaup. byHaail Gatapesnap HadakaT KyE€IUIM KyH,
XaTTo OYJIyTiM KyHJIapAa XaMm SHEeprus uMiuiad yukapa ojaau. 3aMOHaBUHN KyEml
Oarapesutlapy ¥H WWUlap JdaBOMUAA HOUIAl KOOWIMSATHHM Cakjad KoJajau.
XaB(cuznuru, camMapaJopiurd Ba Y30K MyAgaT HIDIAMK OWiaH axpaaud
Typaaurad OyHOail TH3UM KaMmJaH-KaMm yupaiiau. bByryHrm kyHzoa Ky€mn
SHEPIUSICUHU V3uaa TYIUIAWguraH akKymyJiaTop MaHOajapu YpHaTWiTraH yWiaap
ky11ad Kypunmoxaa. Kyémr Gatapesuiapu OMHOJIAp TOMHM €KM Maxcyc TasH4japra
YpHaTUIA M.

Kyém »sHeprusicugan OWHOJIApHU EPUTHIL, HWCUTHUII, XAaBOHU COBYTHIL,
[IAMOJUIATHUIIL, 3JIEKTP SHEPIUsICH UILIA0 YMKapull Makcaauaa GpoiananuaaéTup.
JIlyHE1a reMo3IeKTp CTaHuusIap — Ky€EI SHEPTUACHHM KaTTa MUKJIOPIArd JIEKTP
HHEprusicura aijaHTUpPAJAUraH 3aMOHABUM CTaHIMUIAp COHU Kymainb OOpMOKIa.
VYnapHUHr HMIIAll OPUHOMOM ONaud. bup Hedya MMHI KBagpar METp MaiJoHra
YpHATWIraH reJnocTar oMHanap Ky€m ounan 6apoOap ainianu0, Ky€u HypJapuHu
CYIOKJIMK, KYNHHYAa CyB OWJaH TYJIIUPWIraH CUFuUMra iyHantupaau. KelnHru
xKapaéHiap 3ca oJaTAard UCCUKJIMK 3JIEKTP CTaHUUUIApUAArd Kabu JaBOM STajIH.
SAbHuU, cyB ucub KaiiHaiiaum Ba Oyfra aitmanHagu. byr TypOuHanu, TypOuHa 5ca
TEHEPATOp POTOPWMHU aWJAHTHPAIM Ba LIy TapUKa SJEKTP SHEPrusick WILUIa0
YUKAPUIIA/IH.

Kyém sueprusicu, nmrydxacus, Keiaxak sHeprusicuaup. byryH nyHé ras Ba
He(Th HAPXUHUHT OIIMINM cab0abiu aHbaHAaBUU EKWIFU TypJlapulaH BO3
KeUMOKJa. AKcapusaT Mamjakariapaa Ky€m sHeprsacujaH (GoigalaHuIIHU
PUBOKJIAHTUPUI OYiinya 1aBiaT 1acTypiapy UIIa0 YMKUITaH.

4.2.FOkopu xycycusitra 3ra 0yJrad KepaMuK MaTepuasliap oJUIAA Kyén
JHEPrUsICMHM KYJLIAlll MMKOHUST/IAPU Ba a(3a/UTHKIIaApH.

Kyé€m paauanusicu »ieKTpoMarHuT Hypianumu 0ynu6, acocan 0,28...3,0
MKM TYJIKMH OpaJlufujaa >Kamiylanrad. Ky€uml chnekTtpu Kyuujaard TYJIKUH
opaliiKjiapura OyiIuHaau:

Yabrpabunapma tyakuniaap, 0,28...0,38 MM opanufugard TYJIKAHIAP-
JlaH u0opat, Ky3ra KYpuHMaiau Ba CIIEKTPHUHT TaXMUHAH 2 % TallKWI KAJIaIu;

Epyrauk tyakunaapu 0,38 ... 0,78 MKM OpaNuFUAArd Hypiap, CTIEKTPHUHT
taxmMuHaH 49 % Takua Kuiaau;

Nuppakusua tyakuniaap, 0,78...3,0 MKM opanuruaard TYJIKWHIApAAH
n6opar Ba Koiarad 49% CHEKTPHUHT aCOCHUM KUCMHUHHM TAITKHII KYJTAIH.
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4.9. KoHuieHTparop.
Ky€m cnekTpHUHTr KoiraH KUcMH Ep MCCHKIMK MyBO3aHATH Y4yH MYXHM
axampaT kacO orMaiau. Ky€m CHekTpuHMHI MabiyM KHCMJIAPU TYpiH
xapaéHiapra Typiauda Tabcup kypcataau (¢pu3uk, pU3NOoIOTHUK, OMOJUTHK Ba X.).
V36ekucron Pecny6mukacy MDAcMHMHT  MaTepHaIIyHOCIMK —HHCTHTYTH/IA
My>KaccamilallraH KyE€ SHEpTrUsiCHHU TypJid MaTepuaiapra TabCUPUHU YPraHuin
TaIKUKOTJIApU IIYHH KYPCATIMKH, KyE€Il CIEKTPUHUM MHOOATra OJIMII, SIHTU Ba
dolimanu xoccanapra 3ra OYyJIraH MaTepuaUIapHM CHUHTE3 KWIUIIAAa MyXUM
axamusT kaco staau. FOxopu xycycusiTiapra sra Oyiran KepamMuK Marepuaiap
unuiad  yukapuinga KyEml Ieyuja CUHTe3 KWIMHTaH MaTepuaiap KeHT
Kyutanunaau (4.10-pacm).

4.10- Pacm. FOkopu xycycusitra sra 0yiaran KepamMuK MaxcyJaoTiap.

Mrucon Tapukaculia KyKyHJIUd QIIOMUHUI OKCUAWMHU MHUIIUPHILI >KapaCHUHU
KEeJITUPUIIUMU3 MyMKHH. KyKyH amlOMHHHMII OKCHAM aBBaj OpUKETNap MIAKIAIA
npecciaanaay Ba Kyém neunma 2600 °C xapopaTaa numupriaad. Martepuan okuo,
MaxCyc WJIUIIra Tymaau Ba Oy epha rpanynanap xocui Oymamau. Taii€p yrta To3a
KMMEBUM TapKUOra sra rpaHyiainap Kepamuk 1exra sxynarunaau. Kepamuk mexna
ynap MaiganaHuO, TYpiaud XWwiI KepaMuK Oyromiap HIUIa0 YUKapHIaa
KYyJUlaHWIau. by TeKCTWNl caHoaTHAa WIJIATHUIAJAWraH KUYMK Oyromuiap - HII-
TOpTUILl  (HUTEBOAMUTENW)  MEXaHM3MJapu, €ku  HedT-ra3  caHoaTHIa
KYJUTaHWJIQUTaH KepamMuk Imapiap (Owwmuapp mmapiapura yxmam). Muwm 6y
KepaMUK IIapiap KaTrTa KOHTEWHepyapAa cakjaHaéTraH HeT MaxCyJlOTJIApHUHT
yayBuaHauruan 15-20% xamaiitupagu. Oxuprm dwwuiapga 600000 nonanax
OPTHUK IIyHJal mapiap uiuiad YuKapuiIu.

DJNEeKTPOTEXHUKA COXacH YYyH KepaMHUK H30JSITOp Ba Oomika Oyromiap
ta€pnanaau. Ky€m neunga ta€pilaHraH TEXHUK KEPAMUK MaTepuasiap FOKOpH



UIIKATAHUIITa YUJAMIMIUTA Ba MYCTaXKaMJIMTH OwWwiaH axpanul Typaau.
AJIOMUHHANM OKCHIMJAH TallKapy UUPKOHMM OKCHUAMAAH XaM Marepuajiiap
taiépnanany, yau spumn xapoparu 2700 °CHU TalIKUI KAIAIu.

OyHKIIMOHANI KEpaMHUKa acocuja Tal€piiaHral crepuinsaropiap (MeauirHa
y4yH), a0pa3uB HHCTPYMEHTJIAp, KYpUTIH4 Ba OOIIKa TypJlard MaxcyjioTiap Xam
“@usuka-Ky€mr’ maxmyacujia Ttanépianud kenMokaa. MaxcynotTiap Hadakar
PecnyOnukamusnia, GaJiku 4eT 31 MamilakaTiiapuja XaMm KEHT KYJUIAHUIMOKIA —
Manaiizusina, ['epmanus, ['py3us Ba Poccusma. Ky€m meun actpodusmuk
TaJIKUKOTJIApHU OakapuIll YUyH XaM KYJUTAaHWIAIH.

[y Ounan Oupra MHCTUTYTAA KHYMK KyBBaTra sra Ky€ll YCKyHalIapu Xam
taii€pnanrad. Macanan, 1.5 kunoBarT KyBBatTiu Ky€m neun TaO0u metamutyprus
uHctutytHaa (Mucp) Ba Xaiimapabonmarn Xailkapo METaLUTyprus MapKasu
(XuHIUCTOH)a KoM TUPUIITaH.

Boaopon s3neprusicu

Bonopomnu €xkunruaa unuioBun aromoOun lltyrrapa maxpu sKMHHIAru
Ford, Daimler-Chrysler Ba Canada's Ballard Power Systems kommanusuiap
XaMKOPJIMTHAA SIPAaTUIMOKIA. YTJIepoiu EKWIFUiIapaan (hapkiu BOAOPOI EHUIIT
xkapaéuuna CO, xocun Oynmaiau. SAparunaérran NECAR4 aBromoOwimmmaru
EKHIIFU 3JIEMEHTHIA YpTa XapopatiiapAa BOJOPOJ Ba KUCIOPOJ Opacujia peakuus
o6 Oopwiagu. by ’kapaéH gaBomMuaa OIAMKA CyB Ba AJIEKTP 3HEPrs HILIA0
yukapwiaau. Bogoposa ékuinru snemenTiaapu XI1X acpHUHT Ooluiapua sipaTuiirad
oymu6, 60-uu iwwiapga HACA TomMoHMAaH KOcMoOcCIa ToO3a HSHEPrusl HUIao
YUKApUILI YUyH KYJUIAHWITaH.

HIamou 3Heprusicu

[ITamon sHr oaauii Ba KaiTa TUKJIAHAJAWTaH YHEPTUs MaHOanapura Kupaju.
Kyém Ounan comumTupwiraiia mamMos KuIija xam €37a xaM, KyHAy3 KyHU Ba
KEUKypYH XaM MIUIATWIMIIA MYMKHH. AMMO IIaMOJIHUHI KaTTa 3axupayiapu
TabuaTaa MaBXKyJl SMACIUTH KUWUHYWIMKIAp TyFaupamu. [llamomuauHr acocuii
KYpCAaTKUWIAPH — TE3JIMK Ba MYHAJUIIN — KyJa T€3 y3rapuiid MyMKuH. [IlyHuHT
YUYyH LIAMOJIHUA KUHETHK JHEPrUsACHMHU XKamilall YYyH KaTTa MalJIOHJIap Kepak
oynagu. Illamon pBuraTenyapu TamIKd MyXUTra 3apap KeITHPMaiyd, aMMo
yIJIApHU KOWJIAIITUPHUIL YUYH KaTTa €p MallIoHIapy Kepak Oyiaau.

Ha3sopar caBosuiap:

1. Kanpmait HoaHbaHaHaBHil »Heprus TypiapuHu Ounacu3 (Knacrep €ku
“Hunydap rynun” quarpamMmmacu €épaamua TYIIyHTUPUO OepuHr)?
AHbaHaBUW Ba HOaHbaHAaBUI 3HEprus TypJapuHu “Benna auarpammacu”
€plaMua COJIUILTUPUHT.

Kyém snemMenTn xakuna TymnryH4a OCpuHT.

KarTa Ky€m neuun Kaep/ia »oiiamrad Ba KaHaai Ty3uiniira sra’?

Karra kyém neunma kanaaii sxkapaéunap onud 6opunaau?

[ITamo7 Ba BOJOPO/T SHEPTUACH XaKH 1A TyIIyH4Ya OCpPUHT.

>
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S—maB3y:Kaméo, TapkoK Ba HOAMP MeTaJIap KUMEBUI TEXHOJIOTHACUHUHT
WHHOBALMOH PUBOKIAHUIIHA

Pexa:

5.1. Kamé0, Houp Ba TapKOK METAJIApHU CUH(IIAaHUIITN
5.2. Ep koburna kame€O ep MeTallapHU TapKaJIHILIH.
5.3. Kaméo ep metaiapunu apanammManapial TO3aJalllHUHT TEXHOJIOTUSCH.

Tassnu ubGopanap: xom amé, MUHEpal, TEXHOJOTHUS, KaME&O HJIEMEHT, TapKOK
AJIEMEHTIIAp, AHEPreTHuKa, acocuil metamwiap, “by-products”, 3KCTpakuusi, HOH
aJIMaIlIMHUII, apajalManapiad To3ajlall, dKCTPAaKTUB METaIIyprusi, ”UHHOBAIIMOH
PUOXIIAHUIN, pyJaajap, METaJUIAQPHUHT CUH(IAHUIIN, OOWWUTHIN KapacHJIapH,
TUAPOMETALTYPTUsl, MUPOMETALUIYPTHUs, MHUHEpajorus, arpod MyXHT, HOIUP
MeTajiap

5.1. Kaméo, Hoaup Ba TAPKOK MeTA/UIAPHUA CHH(IAHNIITH

Konumnuk wimm, Metamnyprus TyFpucuaaru (aH — epaarn KaauMuin
dbannapaan 6upu xucoOnaHaau. X03Upru KyHaa Oy ¢daH vwuiap gaBoMujaa Kai
Tap3la PUBOXKJIAHTAHJIUTH MYyXHM  axamusrra odra. MeTauryprusHiuHT
puBoxiaHuimHl XVI acpHuHr uinrop onumu ['eopruii Arpukonanunr “De re
metallica” (KoHunnm xummm Ba MeTaUTyprusi Xakuaa YH UKKUA KUTOOAa) Qoiimanu
Ka3uJIMaJapHU KailTa WIUIAIl TYFPUHUIAard KeHT TaH OJIMHTAH Ba XO3UPTU KyHrada
TEHTCU3 KUTOOM1aH O01u1ad, MUHEpaiap TYFPUCHIATH, MUHEPAJTIAPHU OOUUTHII
TYFPUCUIATH MabJIyMOTHOMaJIap (CIpPaBOYHUKIIAP) XamJa XO3UPTH KyHAard



coxara oujg cudariay Kymiad KypHajd Ba KUTOOJApHU YPTaHWINI HATHXKACHIA
Kypumi MyMkuH. KypuHaauky HMHHOBaUMsUIap HOUIA0 YUKAPUII COXaJapUHU
KeHTauTupuo, uiropiaatud 6opaau.

NuHoBanus kamuér €ku  TaKOMWUIAIITHPUILZAAH  (QapK  KUJIaaHu.
NunoBarus wxkoauit ¢ukp OYIuO TapakKuéT capu YCUIN WYJJIapuHU, SHTH
HyutapHu o4aau Ba 11y OWJIaH MOTEHIIMA Ba KUMMaTUHH OeNTuiIaiau.

ABBajra MIuIaTHWJIMai KelraH KUMEBUM aneMeHTiap XX acp Oouuiapura
KenmuO caHoaT MUKECHWAA, YJApHUHT HWIUIATHIMAINNA KaTTa aXaMmusaT KacO 9Ta
oonutanu. by snemeHTinapHM OMpIamTHPUO «KamMEO dIEMEHTIAp», KEHWHYAIUK
sca «kaME0 mMeTayutapy 1ed IopuTHIa OOLUTaH IH.
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DIJIEMEHTIIAPHUHT MWJUIap JAaBOMUAA KYJUTAHWIMIIIMHAHT KEHTaluIn

JN.W. MeHnneneeB TOMOHUJAH TY3WIraH JaBpUil CHUCTEMaHHUHT Oapya
rypyxjapuja «kam&o» rpymnmna MeTajiapH KOMIalraHuHU KYpUIll MyMKUH. YJap
V3napuHu GU3MK-KUMEBUN Xoccajapu OujiaH OOIlKa »JIeMEHJap/aaH kKarta (apk
KWJaauiap.

V3uHuHT GHp KAaTop CaHOAT MHKECHIATH KyIIAHWIMII cabaGnapura Kypa
kamME€O MeTaliap rpymnnacura  KapuTwiran. YyHku kamM€0  MeTayuiapHu
UIUIATUINIIN YJIapHU TONWIMIIHMIa xaM Oofnuk OYnuo, ymap acocan XVIII acp
oxupnapu Ba XIX acp Oouutapura Ty¥pu kenaau. Ly Ounan Oupra ynapHu
KYyJUlall ydyH MabJyM BakT Kepak Oynran. Kaméo meramnap ep KoOufuja kam
ydpauid Ba TapKOK XOJjjaa OyIuIiM, xamja yJIapHU caHOAaT MUKECHIA a)xpaTud
OJIUIII Mypakka0 OynrannuruHu kypcaranu. lllynnait kunub xkamE€O meTrayuiapHU
acoCaH aMajjia MIUIATHIL Ba yJIapHHU TeXHoJoruscuHu nuuiad yukum XIX Ba XX
acpriapra Tyrpu kenaau. byHu Kyiujaru xajaBanaa XxaM KypHIl MyMKHH.

Hemak, «kam€0 MeTayap» TYyIIyHYacd Kam €ku OyTyHJal TeXHUKanaa
WIuIaTUIMaral Metauiap Owinan Oornukaup. XO3Uprd BakTaa d3ca  KaMED
MeTajulap 3aMOHABUM TEXHUKAHU aCOCHM KUCMUIaH MOOpAT SKAHIUTHUHU KYPHUII
MyMKHH. AWpPUM caHOaT WILIIA0 YWUKAPUIN TypJapuHU KamEeO MeTaiapcus
TacaBBYp KUIuO OVimaiiam.

«KamMé&6 Mertamnap» TyllyHYacHJard XaTOJIMKJIApJaH sHAa OWpU IIYHAAKH,
yJIapHU TabMaTAard KaMm TapKaJIraHJIMTMHU KypcaTaau. by KapamuiapHu aHUKIIaII
YU4yH XO3UPIH BaKTIaru ep KOOWFuaa >KOWJAIIraH >3JEMEHTIaApHU MUKIOpUN
aHaNIM3 KWIMII HaTWXKacuaa yJjaapHu MukIopuid ¢ousu Kiapk ToMoHMAaH
aHUKJIAHTaH.

5.2. Ep koOuruga kaméo ep MeTaUIapHU TAPKAJIUIIH.



Axanemuk A.E.DepcmanHuHr Takiaudura OWHOAH 3JIEMEHTIApHU YpTaua
MukaopuHu aHukiIamHu «KJIAPK» Ounan roputuniau Taknud kuiran. Kyhnnaru
JKaJBaJI/Ia AJIEMEHTIIapHU MUKIOPUMA (POoU3IapUHU KIIAPKH KeJITHPUIITaH.

Table 1.2: Commercial classification of noaferrous metals and metalioids.

Grovp Metals Remaris
Primary Cu, Pb, Zn, S, Ni Enenivﬂy-tnmdhwwm
Secondary §b, Bi,Cd, C metals but also form their ow
I ILET m uuhon mm(lo-zowmnm
Light Be, Mg AL Th mn?umc gravity (below 4,5), used mainly as material of con-
struction.
Precious Au, Ag. Pt, Os, Ir. Ru, Rh, Pd Do not rust; highly priced.

Refractory W, Mo, Nb, Ta, Ti, Zr, HE, V, Re, M-lllu points abave 1650 °C, Mainly used as alloying elements
Cr also used in the elemental form. Some resist high tem-
pmmn without oxidation,

Scuttered S¢, Ge, Ga, In, T1, HE, Re, Se, Te Do not form minerals of their own. Distributed in extremely
minute amounts in the earth’s crust,

Radioactive Po, Ra, Ac, Th, Pa, U, Pu Ulda',‘::::miw decay. Some of them (U, Pu, and Th) un-
dergo fission. Plutonium prepared antificially in nuclear reactors.

Rare eurthy Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Always ocous together, similar chemical properties. Not rave as
Tv, Dy, Ho, Ex, Tm, Y0, Lu the name mmplies.

Ferroalloy Cr, Mn, Si, B Were once mainly used m alloying elements 1o steel, but now
metaks also wsed in elemental form.

Alkali L4, Na, K, Rb, C= Soft and highly reactive.

Alkaline earths  Be. Mg, Ca, S¢, Ba Higher mclting point and less reactive than the alkdah: metals

Panrnu metannap Ba MeTalIMacIapHUHT CUH(IaHUIIN



Estimates of abundance of elements in the earth’s continental crust in percentages (%)
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"\ Rhodium, Rh

L Rhenium, Re

L Platinum, Pt

"\ Palladium, Pd
3 Gold, Au
2 Tellurium, Te

Silver, Ag
Indium, In
Cadmium, Cd
REE*
Molybdenum, Mo
Germanium, Ge
Tungsten, W
Uranium, U

Niobium, Nb
Cobalt, Co
Gallium, Ga

Lithium, Li

Copper, Cu

Nickel, Ni
Chromium, Cr
Vanadium, V
Carbon, C
Phosphorus, P
Potassium, K
Aluminium, Al
Silicon, Si
Oxygen, O
|
10+ 0= o= 0! 1 0 0= 102 o0 0= 0=

Estimates of abundance of elements in the earth’s continental crust in parts per million (ppm)

= The crust is regarded as the rocks above the mantle and separated from it by the Mohorovizic di inuity. Conti | crust iges 20 — 50km thick.
The vast majority of mining is contained within the top 2km.

m In addition to the elements described in this handbook, five others have been included for reference: oxygen, silicon and aluminium because, between them,
they make up 81% of the crust; carbon because it is found in coal, oil and natural gas plus all living organisms; and gold becausa it is a useful benchmark,
which most people regard as rare. The elements describad in this handbook constitute less than 1% of the crust.

= One ppm is equivalent to 1 gramme pertonna {or 1 ounce in 27.9 long tons).

* Concentrations of the 17 rare earth elements (REEs) range from 0.3ppm (Tm) to 63ppm {Ca).

Jlemak, n2JIEeMEHTIApHU €p KOOWFUJIArd MHUKIOPH Typjiuda SKaHJIUTHHU
KypcaTaay. DHT Ky TapKairaH 9 Ta 3eMeHTHU MUKIopH 98,13% Tamkun Kuiran
X0J1/1a, KOJITaH XaMma 3JIEMEeHTJIapHU MUKI0pH 1,87% HM TallKuia KWJIaau.



Primary metals and by-products
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Honaup Ba kamE€6 MeTaIapHUHT KYJUTAHWIUII coXalapy

Table 1.8: Parenl ores of scatfered metals.

Me1al Parent ore Concentration in ore, % Major use
Gallium Bauxite - 0.01 ~ Semiconductor
Germanium Zinc sulfide Trace Semiconductor
Halnium Zircon sand 1 Nuelear reactors, control rods
Indium Zinc sulfide Trace Semiconductor
Rlerdum Mol ybdenite concentrates from 0.07 Refractory metal

porphyry copper ores
Scandivm Urznium and thorium Trace
Selenium Copper sul[ides Trace FPholoelectric cells
Tellurium Copper sul[ides Trace
Thallium Zmc sullide Trace

TapKoK d7eMEHTIAp yupanaurad MabaaHIap

XKanBanaan myHr xam aHUKJIAall MyMKHHKH, XaMMa KaMEO MeTaiap Xam ep
KOOWFHUJA Ky/la KaM SKaHJIUTUHM KypcaTaau. KamEO meTamiapHu aipumiiapy sca
ep KOOWFHJa TO3apoK XOJjAa KOWIaIIraHu y4yH, yjap KyJda kam 0ymub, acocaH
OomkKa MeTaJUlapHU MHUHepauiapu OwiaH Oupra yupaiinu. MacanaH, ramim,
Kajail, MaprumyIl Ba cuMoOra HucOataH Kyn OyiraHu OWjaH TajIUiiHU alpum
MUHEpPAIN yupaMaiy, y gakaTt Oomika MUHepaiap OuilaH OMprajivkaa yupaiiu.



Mynnait  kunub, ep KoOWFUAA SIEMEHTIApHU OKOWJIAIIMIIN  KamMED
METaJUIapHU IpyMIajJaHuIIMHN acocuil Oenrunapuaan 6upu Oyica, ynapHu uiuiad
YUKApUII BAa CAHOATATY KYJUTAHWIHMIIN aCOCUA MAbHOHM TAIIKHII KUJIAIIH.

5.3. Kaméo ep MeTa/uIapvHU apajialiMaJIapAaH TO3AJAINITHUHT TeXHOJIOTUSICH
BoJsppam MmuHepassiapu Ba yJaapHu 00HMTHIN
Bondpam snementn ep KoOMFHIa KaM TapKajiraH AJIEMEHT OYInO YHUHT
oo 4
KiIapk Oyimua orupiuru 1*107% tamkun kwiagu. Y Tabwatna SpKAH XOJiaa
yupamaiinu. Tabuatga Bondpamau 15ra SKMH MUHEpaUIapu TOMWIraH OyiHo,

yJlap/iaH acocaH BOJI(PpaMuT Ba IICEIUT MUHEPAJIIAPU aMalliii axaMUATra ora.
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Temup Bondpamaru (FeWO,) Ba mapranen Bondpamatu (MnWO,) napHUHT
KATTUK DPUTMA XOJIUJArd u3oMop(d apanamimanapura Bosippamariap JeHuiiaau.
Xap WKKaJla TY3HUHT KPUCTAUIMK TMaHXapajapu Oup Xuil TY3WIMINTa 3ra
OYNTaHJIWTH YYyH Ba MapraHell aToOMJIapu KPHUCTAILI MMaHkapa TyryHjiapuaa oup —
Oupura anmaimia onaau. Arapaa BoJippamar MUHEpanIW MapraHell BojdpamaTu
20% pnan kam Oynca, munepan ¢epoeput, 80% nan kam Oynca rioOHEpUT 1eb
atananu. Kypcatunaran tapku0d apajammacuiard MUHEpaJIapHH Bosippamatiiap
nerunany. Yiaap paHru Kopa, *urap €Ku KU3WI-KUTrap paHriid OYJIWIIN MyMKUH.
By MuHepamapHuHr 3uwmrd 7,1 — 7,9 rp/cM’, KaTTUKIMTH 5 — 5,5 HE Tk
kwiaau. Bondpamar munepannapuga WO; Hu mukaopu 76,3 — 76,6 % HU TalIKuI
Kwiaau. MUHepall MarHUT XCyCUSTHUTA OTa.

[lleenut To3a Xonmaru kaneluii BoJippamatunu (CaWQ,) Tamkuia KuJau.
Munepan ok-capuk panriu 0ynu0, suunuru 5,9 — 6,1, karTukauru 4,5 — Sra TeHr.
[eenmut wmuHeanu TapkuOuga kucMan mnoBenut (CaMoQ,), OymmubO yHra
ynrpabuHadia Hyp TabCHp KWIMHCA XaBO paHTAa HYpPJIAHUIIA MYMKUH.
Munepangarn MonuOaeHHU Mukaopu 1% man kynm Oyica, capuk paHTIH
HypiaHui xocus 6ynanu. lleenutna MaruuT XCycusiTi Hyk.

Bondpam Munepammapura Kyduaarmiap xaM Kupaau. YJap KylWuaaruiapaaH
noopat: Bonppam oxpacu €ku TyHrcTuT — WOsH,; kynporyarctutr — CuWO4H,0;



mronbiut — PbWO,; rtummarut — 3PbWO,*PbMnO4; deppuryHrctur —
Fe,0;*WCO;*6H,0; Tynrcrenut — WS,.

Bondpam pynamapuHu OOMMTHIIAH Makcal, yJapHU KOHIEHTpaTIapuHU
oyl 0ymb, yHUHT Tapkuouaa 55-60% WO; 6ynanu.
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Bondpam pypanapuman KOHUEHTpatTiap OJUIIAa Kydujgard OOMUTHIN
yCyJUIapu  WNUIATAIAAW, SHHU TPAaBUTAIMOH, (UIOTAIlMOH, MarHUTJIA Ba
AJIEKTPOCTATHK CeTapalysia XxaMm/1a KuEBUi OONUTHII yCYIUTapu Ky UTaHUTIaIH.

['paButaniion  Oovutuin  ycynd BoiadpaMuT pynaigapujad  BoJjdpam
OJIUIITHUHT aCOCHH yciyousaTu 6ynu6 xucobmananu. [lleenut pyranapunu 0y ycyr
Owian OovuTHI HaTWX)acuaa Boippaman axpanuimu 70% AaH omManu, YyHKH
HICSNIUT pyJaiapyu ManJalaHUII XUcoOura kapaéH JaBOMHUIA YUKUHIIUIATH MIIIaK
(axmaT)ra yTub KeTaau Ba YHUHT aH4ya KUCMU WyKoTwianu. LllyHunr yayH meenur
pynanapuau GaoTamus ycyau OunaH OoMuTHIl Wyira Kyiwiran 0ymuo, droTtarms
JKapaCHUHT OOIIKApYBYM peareHT cudaruga — coja, CYIOK IIWIa, TaHUH;
KOJUIEKTOp cudaTtuga — OJIeWH KHUCIIOTacH, HATPUW OJICaTH, CYIOK COBYH; KYIIHK
XOCHJI KWITyBYM cu(aThuIa — COCHa &FU, TePIMHOJb, TEXHUK KPE30Jib Ba OOIIKa
peareHTIap KyuIuiaaau.

®dnotanus xapaéuu umkopiau myxutaa pHk9-101a onub Gopuianu.

A¥ipuM XoJiap/ia IeeauT pyJalapuHid OOMUTHILIA TpaBUTALUs Ba QuioTanus
yCYJUIAPUHH KYIINO amanra OIIMpUIaIn.

boiintumn iynu OuiaH meenuT pyaacu TapKuOuaaru MoMOaeH aH KyTHINO
Oynmaiinu. IIyHUHT y4yH II€ETUT KOHILIEHTpATIapH THAPOMETAJUIYPTUK YCYI
OwaH KailiTa WILIOB OCpUNTaHIAaH KEHWWH axparnO® ONMHAIU. XyAW MIyHAau
IICCIUT KOHIICHTpATIApU TapKUOWUard OOIIKa YMKUHAWIAp €KUM apajamiMaliap
MabJIyM MHKAPOTa KEATUPWIATU CYHT yiap THAPOMETAJUTYPTUK KaWTa WIILIaIl
€épaamMuia yjapaad To3ajJaHaau.

Boagpam KoHUEHTpaT/IapUHHM KaiiTa HIILIALI



Bondpam KoHLeHTapaTnapuHU KalTa WIUTAIIAard acoCHil MaxcCyJoT
BoJippam 3-okcuau 6ynuO, BoiadpaM kapOuau Ba BosippamM MeTaau XOJWIa OJIUII
YUyH XH3MaT KUJIaIu.

Canoatna BojidpamM KOHIIEHTpaT/Iapu KaWTa WIUIAIIHUHT OWp KaHya
TEXHOJIOTHUK YCYJUIApU MabJIyM.

KaiiC TEXHOJOTUK YCYJHU KYJUIAll XOM all€HU Typura, MIuiad 4MKapHIil
MKEcura, BoiippaMm 3-OKCHIMHM TEXHOJOTHMK Tajabiapura Ba yHH (pu3ukaBuit
cudaTura, xama XoM aéHu KaHaai ycyn OuiiaH KeITUPUIUIINTA, SHHU YHU TaH
Hapxura OoFiIuK Oymaau.

KoHueHTpaTiapuu KaiTta wuOuUlam Kydugarn yd OOCKM4YJa —amainra
OLLIPUIIA/IN:

1) KoHueHnTpaTiapHu napyanan;

2) TexHuK BOJb(GPaM KHUCIOTACUHU OJIUIII,

3) TexHuk KMCIOTaHU apajaliMaiapaH TO3ajalll.

bynna Ky#luaarn TEXHOJOTMK — Iapyajall  yCyJUlapd — MIIATHIIAJIH.
BonbgpamMur Ba MmIeenuT KOHLEHTpaTiapu KyWaupuiaaad €K cojga OwiiaH
CYIOJNTUPUINO, YHU CyBJAa HILKOpJIaHAagu €KUM aBTOKJIABJa COJIAHUHI CYBIH
spuT™Macu  OwiaH KaiWTa uUOUlaHaAu. AWpuUM  Xolapia  BOJb(paMUT
KOHIIEHTpATJIapd HAaTpPUM THIPOKCUIMHU CYBJIM SpUTMAcH OWJaH KailTa HUILIOB
oepunanu. llleenuT KoOHIIEHTpaTIapH 3ca KUCIOTaNap OuiiaH nmapyajaHaIu.

by ycynnapHum xamMmacuja MIIKOpJM peareHTIap (conma, YyBUM HaTpuid)
KYJUIaHTaHJa HaTPUil BOJIb()paAMaTUHUHT CYBIIM SPUTMACH XOCHUJ OYyJiaau Ba YHIAH
TEXHUK BOJIb(paM KHCIOTacH KU BOJIb(pamM OpUKMalIapy XOCHUI KUITUHAIH.
BonsdpaM KOHIEHTpaTIapyHU KHCIOTaNap OwujiaH Mapyaiamja BoJbdpam
KHCJIOTaCH YyKMaJia XOCHJI OyJiaJi Ba CyHIpa apajaniManapJaH TO3aJIaHa lu.

Bonbs(hpaMuT KOHLIEHTpATH KUCIOPOJ UIITHPOKUIA coAa OUlaH Kyhuaaruda
peakuusra KUpuImaim:
2F6W04 + 2N32CO3 + 1/202 K 2N32WO4 + F6203 + 2C02
3MHWO4 + 3N32CO3 + 1/202K 3N32WO4 + MH304 + 3C02

Peakmus kaiitmac Oynmu6, CO, yun6 uwmkaam Ba Mn Ba Fe Tynuk
okcuananany. by sxapaén 800-900 °C xapopar Gopamu. Peakuus Tymuk Gopuiim
VUyH MIMXTaJall Y4YyH HIUIaTWIaaurad cojganu Mukgopu 10-15% wazapwii
KUXATAaH Kyl COJMHUIIN TEMUP Ba MAPTaHEIIHU OKCHIJIAI )Kapa€HUHU TE3JIaTHIL
yuyH 1-4% MHUKIOpHIa YTUT COJIMHAIH.

KoHuenrtpat tapkuOugaru kpemHuii, pochop, MULISK, MOJIMOAEH Ba OOLIKa
MOJJ1ajiap XaM CoJia TAbCUPHUIA SPYBUAH Ty3Jap XOCHI KWIAIU, IbHU:

8102 + N32C03= NaQSiO3 +C02

C3.3(PO4)2 + 3N32CO3= Na3PO4 + 3C3CO3

ASZS3 + 6N32CO3 + 702= 2Na3ASO4 + 3Nast4 + 6C02

MOSZ + 3N32CO3 + 202: N32M004 + 2Nast4 + 3C02



HarpuiiBoibs@ppamaripurMacuaapajalivajapIaHTo3anan
HatpuiiBondpamaTuspurMacuTapKuOuIaKpeMHIH, docdop, MHUIIISIK,
MOJINOICHBAOITHHTYTYPTHUHATPU ATy 3 IapygaHrnOopaTapanammanapoyimo,
ynapBoJipaMKUCIOTaCHHUTO3AWIATaTabcupkuiaaan. LlyHuHar ydayH HaTpuid
BOJIb(ppaMaT 3puTMaACHHH Oy MOHJIAPIaH TO3AIAHUIIHIIH IIapT.
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Table 26.2: Typical paramslers ffor pressure leaching of lungaien raw maierials.

Schhee it coacentiate Waolfamfe concenirats Otandidnd scrup
Particle mze, jom <ddio <9 &l < 100
Temperaturs, *C 190123 75150 150-200
Pressure, MPa 1 2-16 0.8-1.2 0.3-12
Time, k 13-4 4 14
Feagent concentration, % 1018 (Ma,00,) T-10 (MaOH) T (MaH)
Muokar ratio WO, reagent 1:L.3-4.5 1:1.05 1:1.4

bocuMm octraa sapuT™Mara yTkasuil xKapa€HIApUHUHT TUIIUK [apaMeTpliapu

a) Kpemumiinan ro3aJaii.

byHuHT yayH Bonb(dpaMm dpHTMacH KPEMHHIJIAH TO3aJIalll[la aBBaJl dpHUTMa
HClxymm6 wneditpanmananu. Heitpammam skapaéHujga KU3AUPUITaH BOJbhpam
SpUTMAcCUra TOMYM — TOMYMJIA0 XJIOPUJ KHCJIOTacH KyIuiaaau Ba Oy »kapaéH
SPUTMAJIAaH OJIMHTaH aJUKBOTaHU (DeHO(PTAIMH WHIUKATOP EpaamMuia TEKIIUPUO
oopwnanu. Oputmanudar pH —8-9 Oynranga HaTpuil cuIMKAT — Ty3HW
TUAPOJIU3IIaHAIN, SHHU

Nazsi03 + HZO = HZSIO3 + 2NaOH

by sputmanu kuzgupumica H,SiO; uykmara Tymiaayd Ba YHH Cy3UII OpKaJd
aXpaTtud oIMHAIH.



b) Muusik Ba pocpopaan Tozajnam

Mumsik Ba ¢dochop spurManapuiaH MarHdid Ba apceHariiap XoJuja
YyKTUpWIKMIIKM MyKuH. [IyHUHT y4yH XaM acocaH KaM 3pyBYaH aMMOHMHIA-
MarHe3u i gocdar Ba apceHaT Ty3JMapUHU XOCHJI KWJIMII OpPKajid TO3aJlalll dHT
axmy ycyn oynu6 xusmar kwnaau: Mg(NH,)PO4*6H,0 Ba Mg(NH4)AsO,*6H,0
tysnapurn 20 ° C na cysaa spysuarury 0,053 Ba 0,038% HU TAIIKUIT KWIAIM Ba
arap sputMaza Mg Ba NH," vormapu Kynpok Oysica, Oy Ty3JIapHH 3pyBYaHJIUTH
sHaJla KaMasiay.

YyKTHUpUII peakuusCu:

NazHPO4 + MgCIZ + NH4OH = Mg(NH4)PO4 + 2NaCl + HQO

NaHAsO,4 + MgCl, + NH,OH = Mg(NH4)AsO, + 2NaCl + H,O

Peakuusna kypuHUO TypuUOIMKH, UYYKTHPHUII >KapaHUHM TYJIHUK amalra
OLIMPHUII y4yH YHH KYnpok mukinopaard NH,OH kymumm Ounan onu® Oopwii
kepak 2kaH. Illly Omman Oupra 4ykTUpuIl Kapa€HU aH4ya MAcT Xapoparaa oiud
OopunumuHA Tako3o staau, xamaa MgCl, , NH4Cl Ba NHznazapuit xuxarnan
aH4a Ky MUKJIOpJa UIUIATUIITHU Taiald KUJIau.

B) MoanoaeHaaH To3ajanl

Arapna Hatpuil Bosndpamar sputmacuia moiudjaeHHu mukaopu 0,3 r/naan
Ky Oyiica, yHAa To3aiam xkapaéHu, KaM OyJica To3ajail BoJibPpaM KHUCIOTacU
XOCHJI KIJTMII JKapaéHua aMmaira OlupuiIaan.

Canoarna MonuOAeH aH To3ajall kapaéHu acocaH MOJIUOJICH yucyaduanHu
XOCWJI KWJIMILTa acocjaHran Oynam0, OyHMHr yuyH spuTtMara MoS, kymmuica
MOJNMOJIEHHN Cya(OTy3napu Xocua Oyinaad Ba 3pUTMara XJOpUJ KHUCIOTacH
Kymuno, yHu MyxutuHu pH — 2,5-3 raua omu® Oopuica spuTMajgard xamma
MonnbeH MoS,xonuaa yykmara Tylaau, SbHU

NaMoO, + 4Na,S + 4H,0 = Na,MoS, + 8NaOH

NazMOS4 + 2HCI = MOSZ + 2NaCl + st

by xapa€n kyhumarnuya amanra omupuiaaau. Na,S spurmara KyIIWITaHJ1aH
cyHr, sputma pH=3 raua HelTpaulaHaau (KOHIO KH3WJI WHIWKATOP KOTro3uja
HazopaT KWiKO Typuiaau). DpUTMAaHUHT 1-2 coaT KU3AMPUIITAHAAH CYHT KUTap
paHriv MOJIMOIeHHN Ccyido Ty3napu uyykMmara Tymaau Ba Oy Ownan 1% ra skun
BOJIb()paM XaM yyKMara TyIIaau.

MonubneH HOHJIapUJaH ToO3aJalll TEXHOJIOTHsACH MHUIISK Ba dochopaan
TO3aJJaHTaH/IaH CYHT Oa)kapuiiau.



Exfraction

==

Loaded solvent

Ser l.abmg

r=+ e

) I—

S

Scrubbed solvent

Strappang

1
1 H i
Agueous Afueaus [ianirad Serul .M]upzuu: Agueaus
sadium Sadam will gf raftinate ammania aAmmaniun
lungstalte sulfale sediatian polytungstate
| solution salution solut e
(raffinate) Solvent regenerston
“Regenerated salvent " Stripped solvent
em——
=1 -3
Orgarst ! !
Aquasus Regeneration
1
p— sulfuric acid raffinates
=~ W-contaming solafion
Figure 16.6: Tungsten salvent extraction.
Scheelite wolframite Tungalen Tungsten
concenfrates pancenirates saft scrap hard Srag
Calcination, - 'i Cwidation, J
leahing. Ra_e;_rlnq. grinding, rrhitﬂ, < Nahiy
grindrg imq:Lm‘lmuq L R 1
Ha L0, Nale Mszolulion
pressure leach pressure leach in WO

| | |
x |

Epure Lodmim lungsiate solubien

canfzming gangee and precipitates

Filfrakion,
Si precgulabian,
Mo precipif ation

|

Purified sodmm Fungsfate sclubion

l

Seiwent
gxlfrachan

l

Y T T pul:ﬂuugil ale wolubjan

Ammoniem paratungstale

Figare 265 Tha modern AFT process.

AMMOHUI NTapaBosibpamMaTHH OJUITHUHT 3aMOHABUH YCYIH

3amMoHaBUN KOpXOHajapJa HaTpUil BOiIb(ppaMaTHU aMMOHUHN BoJb(ppamarra
YTKa3uIll — KOHBEpCUsIAIa >Kapa€H MOH aJIMAllMHMUII EKU  CYIOKJIMK
JKCTpakuuscH €pramyaa amaiara omMpuiaad. bupox Oy »xapa€HHuM amanira
OLIMPHII YUYH TErMIUIM IapT-IIApPOUTIAPHU yIIad Typull 3apyp.



Loach Pl

Ha30paT caBoJliIapm:

1. Huma yuyH kaM€O 3J€MEHT, TapKOK JIEMEHT €0 HOMJIaHAIH.

2. Hommp wMerammapHuHr Oup TrypyxXra KUPUTHO YpraHwiIMIIA Ba
KYJUTaHWINI cabaOnapyHU KEITHPUHT.

3. PaanoakTuB 3JeMEHTNIap MIIA0 YUKAPUIN 3apypUSITH Ba KYJUTAaHUIIMUII
CcOoXaJIapHu.

4. MabaaH TEXHOJOTHSCH Ba METAJUTyprusi pUBOKMHUHT MHCOH (paonusiTura
TabCUPH.
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IV. AMAJIMA MAIIFYJIOT MATEPUAJLJIAPH
1-maB3y: Tapkuouga oJTHHIYTYPT OVJIraH XoMalIéHH EKMII MOITHI
0aJIAHCHU TY3HII
Nmpan makcaa: Cynbdar KucaoTacu unuiad YuKapuiiga KyJulaHWIa urad
XOM aiénap, KypuwiMaiaap XucoOu Ba MILIA0 YMKAPUIIHUHT MOJJIMNA OanaHcliapu
Ty3UIaIH.

KuméBuii s;kapaéHIapHUHT MOAAMH 0AJJAHCUHM TY3HII

CTexnoMeTpHUK TEHTJamaiap, peareHTIapHU KaHaad HucOatimapma y3apo

TabCHUPJAIIMIINHU KypcaTaay Ba KyMuJaru KypuHUIIra 3ra:
VaA +vpB + .. =ycC+ypll +..(1)

Pearentnap opacujgars CTEXMOMETPUK MUKIOPUA OOFIUKIUK OpKaIH
pEaKIMOH apajaliMaHu TapKUOMHU aHUKJIAm MyMKuH. KuMEBuil peakTopiapHu
xucoOam Ba MOJIUN OaJlaHCIapHU TY3HILJA CTEXMOMETPUK KOHYHUATIAP KEpak
oynanu.

Arap, y3rapuin OUTTa CTEXHMOMETPHUK TEHIJIama opKanu udojanaHca, Oy
peakuus y3rapuil cxemacu Oyilnda oaauil peakuus aevunanu. Arap y3rapum Oup
HEYa CTEXMOMETPUK TEHrjamaiap opkKaiu udopamanca, y xojga Oy peakius
Mypakkad peakuus JeHunaiu.

Mypakka0® peakiusi, Oup Heda ajoxuja peakuusuiapAaH TapKuO TONTraH
Oynu0, Kyliuaru CTEXHOMETPHUK TEHIJIaMallap KYpUHUILIUTA 3Ta OYIaau:

'YAJA + ’YBJB + .= ’YCJC + ’YIUH +J = 1, ey M,(la)
by epna;
J-MHJIEKC j-HYM KUCMJard peakiusra Teruiiu;

M — peakumsapHUHT COHH.

(la) TeHrnmamaaaH j-HYM MOJJIAHUHT CTEXUOMETpUK Koddduuuentu 0 ra
TEHT OYIUIIN MyMKHH, KAYOHKHM Oy MOJi1a Oepuirad peakiysiaa KaTHammaca.

Mopnuii 6ananc xucoOmapuau Eputhia, hakaT MyCTaKUI CTEXHOMETPUK
TEHTJIaMasiapAad Qoi1aJaHuIl Kepak.

Kapaéunapuu AHUK BA  TYJHK udoaanoBun CTEXUOMETPUK
TEHIJIaMaJapHUHT 0a3uc CcUCTAMacu, Oup Heua MYCTaKWI CTEXHOMETPHUK
TEHIJIaMayiapAaH uoopat OYIUIIM Kepak:  OKCHUJJIaHUII-KaHTapuIIUII
peakiusiiapu yuyH Y=B-03, (2)

ANMalMHUI peakuusuiapu yayHY=B-3+1, (2a)
by epna:¥Y-6a3uc cucteManaru TeHrjiaManap COHH;

B-pearenTinapHuHr COHU;

O- peareHTaap TapKUOUIaru KUMEBUN SJIEMEHTIIADHUHT COHHU.

Mopnuii 6ananc TeHrIaMacu Kyiuaard KypuHuIira sra OV MyMKHH:

YN =2N; + Nitx (3)
By epna; 2NI —nactnabku MoaganapHuHr duruuaucy; 2. NJ — MaxCyaoTIapHUHT
WUFUHIUCH,



NPI;K — W/9-1aru TYKKOJITaH MUKIOD;
I — nacTirabku MOIAIApHUHT HHJICKCH;
J — MaxcyaoTIapHUHT UHICKCH.

MaccaHUHT CaKJIaHHII KOHYHUTa OMHOAH, CTEXHOMETPUK TCHIJIaMaIapHUHT
0a3uc CUCTEMacWHU TCHIJIaMajapu Oyiuda Moaamii OamaHc Ty3wiaau. bapua
OJIMHTaH MabJIyMOTJap JKaaBajl KYypHHHIIUAA €3wiaaan (MOJIUK OallaHC Ty3HII
Macajacura Kapa0, KaTTaJuKJIapHUHT VIdaMiIapy aHUKIaHaIH ).

Monnuii 6anaHc KaaBaaIuKyHuaarnya;

Kupum Yukum
Muxk g0 Muk o
Monna Kr M3KH F % Monna KT 1\I4<3Il : %
N, Ny
N2 NS
N3 N6
Kamu: Kamu:

Ocnatma: Ni,Np,Nj-nactnabku moanmanap, Ny, Ns, Ng-acocuit, kymmmua Ba
YUKWHIA MOJIajap.

CTrexrOoMeTpUK TEeHIIaMajiap OpKajau Ha3zapui MOJINKN OalaHCXUCOOIaHa M.
Amanuit Mogui OanaHc XucoOiamia JacTiIa0Kd MOJJIAHWHT TapKUOHU, Y3Trapuiil
Japaxkacy, XOM-am€ Ba Tau€p MaxCYJOTHUHT MYKOJMINM XHUCOOra OJUHAIU.
Mouii 6ajtaHC acocuIa UCCUKINK OalaHCH XMCOOJIaHa H.

1-mucon. 60 T/KyH WHNUIA0-YUKAPUIN YHYMIOpPJWUTUra J3ra Oyiarad
OJITUHTYTYPTHU EKHUII VYOFUHM MOJIUN OamaHcu Ty3wiICHH. ONTHHTYTYPTHH
okcuuianuml  gapaxacu  0,95. XaBoHuHr optukya Kodpdummentu o=1,5.
XucoOJanHu Kr/coatia 0a1ud OOpUIICHH.

Eunmn: Xapaéuuunr tenrmamacu S+0,=SO,.IledHuHr yHYMIOpIHUTH
60-10°/24=2500kr.  S-HEHT  OFMpiMTH: OKcumTaHramm  2500-0,95=2375kr.
OKCHJIJTAHMAraHu 2500-2375=125kr. Capdnanran O,HuHT XAXKMU:

2375-22,4/32=1663 ™’. yuu xmcobra omranma 1663-1,5=2495m°, éxu 3560 kr.
Kucnopox 6unan N, kupu6 kenran: 2495-79/21=9350m éxu 11700 kr.

Peakuusi Gyitmua SO,HMHr Mmukmopu: 2375-64/32=4750 kr éxm  1663m.
Capdmaamaran O,auHT Xaxmu 1663-0,5=83 I’ &xu 1187 kr
Hatwmxanap 1- xanBania KenTUPUIITaH.
1- xanBai
OATUHTYTYPTHU EKUII YYOFMHUHT MOAIUNA OanaHCH
Kupui Yukui
Monana Mukgopu Monana Muxkagopu
Kr M’ KT M’
S 2500 - S 125 -
0O, 3560 2495 SO, 4750 1663
N, 11700 9350 0, 1187 831
N, 11700 9350
Kamu 17660 11875 Kamu 17760 11875




2- mucoJ. Maxcynot MuHopacua 1 coarna 2.8 T. MoHoruapar Xxocus Oyinaam.
Arap MuHOpaaaH yukaétran kuciora 76% H,SO,tamkun stca, 1 coatna kucimora
XOCHJT OVITUIIM jkapaéHUAa aXXpaln0 YMKAaETraH UCCUKJIUK MUKJIOPH aHUKJIAHCHH.

Euum. Peakmusira MyBoUK:

SO, + 0.50,+ H,O,= SO4+ 223 315 k IK/KMOJIb

223 315/98-1000 - 2.8 = 6 380 400 x/Ix/u4
MHOTHJIPAT XOCHJI OVIINIIH/IA aKpanr0 YMKAETraH UCCUKIINK MUKIOPH.
Monoruapatan  76%mu  H,SO, ra  cyroaTupumn  XxapopaTtd  KajBal
MabJIyMOTIapuaad gorgananrad xonga {30, 6. 127, xk. [1. 76} xucobmaitmus

395, 54 - 2800 =1 107 500 xIx/u
Munopaja axpannb YuKaETraH UCCUKIMKHUHT YMYMUNA MUKIOPH:

6 380400 + 1 107 500 =7 487 900 k/Ix/u

3-MuCoJI. MI/IHOpa TUT3UMUAarnu 6I/IpI/IHLIH MaxCyjJdoT MHHOPACHHHUHIT MaTCpHall
OajJaHCUHU TY3HIII. Kenaérran ra3zaunar coaTaaru MUKJIAOpPHU:

SOp. oo 4610
Opvviiii 1920
Nooooooioo i 20000
HO............. ... 286

bepunaguran HuTpo3zanuHr wMukiaopu 76% H,SO, Ba 4% HNO; Ba
temmeparypacu 80°Cnan mbopar Oymagn. UnMkaéTran KHCIOTAa MHKIOPH 76%
H,SO, Ba 0.04% HNO; 6Vnaau. 1T moHOruapatra aszor aisianmacu S60kr HNO;
TeHT, OupuH4M MuHOpaaa SO, ainanum gapaxacu 0.4.

MuHopa TU3UMU ACHUTPATOPCU3 UIILIAKWIN Ba MaxCyJIOT OMPUHYU MUHOPAIaH
OJINHAJIH.

Eyuyw. bupunun MaxcynoT MuHoOpacuaa unuiad unkapuiaaéTraH MOHOTHAPAT
MUKIOPU:

(4610-0.4-98)/64=2800 xr/c

MuHnopara Oepwidinyd 3apyp OYJAraH HUTPO3aHUHT MHUKIOPH, KI: a30T

annanmacu 560 xr ga 1 T. MOHOTHIpaTra.

560100

4-0.04
=15150*

Oapua kaiTa unuiaarad SO,ra 14150-2.8 =39600
Hutposarusr 3uwmry 1670 kr/v’a yauHT XaxMu: 39600/1670=23.7 m’/c.



bupunun MaxcynoT MHMHOPACHHUHT | COAaTIuK YHYMAOPIWTH Oyiinya
MaTtepual 0ajJaHCUHU XHUCOoOIaiMu3.

Munopara kupaérran (4%) Ba muHopanan uukaétran (0.04%)uHuTpo3amaru
HNOj; koHUEHTpanusicu, HUTPO3aHUHT TYypJId MUYAOpJapura Taauryyiau OViranu
Y4yH KaTbuil xucoOmamiga Maxpaxra 4-0.04 dbapkuHd KUPUTHUIIT MYMKHH 3Mac,
JekuH OyHaall Wynm XWUCOOHM coajaialiTUpagd, KUPUTUIAETTaH XaToJMK 3ca
0.001%pnan ommMamnau.

Kupum kucmu
Kemaérran ra3z Mmuknopu

Krkr%

SOy oo 4610H,SOy . oo a 3010076
O oo 1920HNO;3 . . ......... 15804
Nyl 20000H,O. . ......... 7920 20
HO.......... 286

Kamum . . ... 26816Kamu. . ... ... 39 600100

MuHnopara Oepuna€TraH CyB MUKIOPMHM aHUKIAII y4yH 1T. MOHOTHIpar
xocwn Oymumm yayH 0.5 H,O kepak ne6 onmamuz. llynpai xkunub, Xxammacu
o6ymu6 0.5-2.8=1.4T cyB kepak O6ynaau.

I"a3 6uan 286kr H,O kenu6 tymanm.

80°Coa 76% H,SO, ycrumaH cyB Oyru Pyo Gocumu Gyiinda ras Gmian
HaMJIMKHHU OJTMO KeTHIHINTHUHYA aHUuKIanMu3 (Py0=1399.611a)

VrPHZO

101323-Py,0

oyana V.=Vso+Vor+tVnoe+VNo— KypyK Ta3HUHT Xa)KMH,M3, MUHOPAaJIaH
YUKAETraH KypyK Fra3HUHT YMYMUN XaQKMUHHA aHUKJIANMA3:

SO, 4610-0.6 =2770kr/c:Vsor= (2770-22.4)/64=970mM’/c;
Via = (20000-22.4)/28=16000m"/c

Vo Huanuknaimus. lkmonbs N,O; capdnanamu, 0y 2xmonbs HNOsra
sKkBUBAJICHTAUP; OyHAa 2KkMOIBNO xocun Oymamu. 39600 kr maBxKyd HUTpO3a
Kyhugaru Mukaopaaru SO, HU OKCUJIaau:

64 0396000 040004 )
2063 = 806 kr/c

Bynzna NO xocun 6ymamu: Vi, = (806-2-22.4)/64= 565 m’/c.

Hukaérran razgaH KUCIopoJa MUKIOPUHU aHUKJIAUMU3.

Munopara 4610 xr SO, kenu0 Tymiaad, MAHOPaJaH YUKHIIIara ramaa 2770
KI' KoJIagu, apHN 1840 kr SOZ , yllapJiaH HN03 TYFPUIAH-TYFPH TabCHpUXUcoOuman dakatr 806 kr



xaiita nuanam: SO2KOJITaH MUKIOPH Ta3CMMOH KHCJIOPOA XHUCOOWIAH OKCHIJIAHATU
(a30T oKcUITIapU OPKAJIH YTTaH).
Cynbdar KuciaoTra XOCWI OYIUIIM y4yH KyWHJard MHKIOpAa KHCIOPOJ
capdaaHau:
(4610—2770-806 )16
64 =259 kr/c.
Munopara kupaérran ra3 ounan 1020kr/c kuciopo1 Keaud Tylaau, y XoJia
ra3jia Kucjaopoj Kylujarua MUKJI0p/ia KoJJaau:
1920-259 = 1661 kr/c; Vo= (1661-22.4) =18 695 m’/c
MuHopanan keTaéTran KypyK ra3HUHT YMYMUH XaKMH
V, =970 + 1600+656+1160 = 18 695 m’/c.
CyBHUHT OaJaHCHUHU Ty3aMHU3.
Xammacu Oyub Kyiuaara MUKIOp/a CyB Kepak Oyau:

T6% HoSOy v, 1 400
['a3 Ouiman 01n0 KETWIAAUTaH. ............ 214
Kamm...... 1614

Yukaérran ra3 ounan 286 Kr cyB Kellaju, y XoJJaMUHOpara Oepuiiajiurad cyB
MUKJIOPY KyWUJAaruHU Talkui 3taau: 1614-286

MuHopara 6epuniauran HuTpo3aiap Mukaopu= 1328 kr/c.

Capd kucmu



Yukunb xeraéTran ra3z MUKIOPH: MuHopanax yuKaeTrad KHUCJIOTa
MUKJIOpH

SOy .ol 2 777970H,S0O;,. . . 30100 +2800 =32900. . .

Oyl 16611160 HNO; . . 0.0004(39600+2800) =17 . .

A\ T 2000016000

NO760565H,0. .......... 7920 +1400= 9320

H,O .214 265~~~ "~~~ """ ""TTTTTTTTTTTTTTTo oo T oo e e

Kamm . .. 25405 18 960Kamm. . ... ... 42 237

bupuHun Maxcyn0T MUHOPACHHUHT MaTeprai OaTaHCUHU Ty3aMH3

Kupum Yukum

SOy oot e 4610 SOy ..ol t 2770
Opovvnt e 1 920. . Oyt e 1661

Noooooi it 20000 Npooooiiit 20000
H,0286 H,0214

Hutpo3a39600 NO 760

Cys 1328 Yukaétran kucnora4?2 237
Kamu67 744 Kamnb7 642

banancHUHT OOFJIaHMAaraHJINTH:

67744 - 67642 ol
67744 =0.15%

11.78-macana. TYpTUHYM MUHOPAHUHI MaTepuan OalaHCUHM TY3UI, arap

yHra Kyhugaara taptuoaaru : No— 81., O, — 6.5, NO- 6.25 Ba NO,- 6.25%.

MuHopanapra KucjioTaizap apajaimacu Oepuiiaim:

Nxxunun munopanan 831 790 kr/c. Hutpozanuk ounan 12.19% HNO;

bemmuun 13580 3.39% “-*
Onturunl86 650 1.1%

TYypTriHUM MUHOpANaH KeTa€Trad razaaru a3ot okcuau mukaopu H,O5-0.78%

['a3HMHT amoxuaa KUMIIOHEHTIIAPUHUHT MUKJIOPH:
N, 48 500-0.81=39 285 49 100

0,48 500-0.065=3152 4550

NO 48 500 -0.0625 =3 031 4 020

NO,. 48 500 -0.0625 =30316 125

Kamu48 50063 835

Eunmu: Azor okcumiapu NO: NOp kBuUMONEKysip HUcOaTHa OTHUIaAn 1e0

KaOyJ1 KWiamus.

VY Xonaa TYpTUHYA MUHOPAJAOTUIITAH a30T OKCUJIAPUHUHT YMYMUN MUKJIOPU




48500(6.25+6.25-0.78)
100 = 5690 Mm°/c

Exu
NO 5960/2 = 2845 m’/c éxu 3810 m'/c
NO, 5960/2 = 2845 m*/c xu 5840
Munopara 6epunaauran HuTpo3iap Mukaopu: 831 790 +13690+ 186 650
=1 032 120 kr/c.

KucnoTaHMHT HUTPO3JIUTHU:
83179000.1219+13680¢0.0339+1866500.011
=10.05%
1032120 éxuN, ;63 1inua 6.06%

bepunanuran kuciaota OuiiaH Keauo TyIaaural a30T OKCHIJIApUHUHT

N,O3KVpUHHIIMAATH MUKIOPH:
(1032 120-6.06)/100 = 62600 kr/c.

Munopanan Kyuduaaru Mukaopaanutposanap uwukamu: 1032 12043810
+5840=1041770 xr/c.

VYHUHT HUTPO3JIUTHU TEHT:

62600+ 3810 + 5840 100
1041770 =6.83% N203éKI/I 115%HNO3
Kupum Yuxkum
Hurpozal 032 120 Hurtpozal041 7700
I'a3 I'a3
Noooooioi 0 49 100 Nooooii i 49 100
Osvoon 5550 Osviinh. 4 550
NO4 020 NO254.5
. NO,6 165 . NO,390
Kamul 095 955
Kamul 096 064.5

bamancHUHT OOFIaHTaHJIMTH:

1096064.5 -1095955
1096064.5 =0.01%

Martepuan OanaHCHUHT MAaBXYMJIUTHAA COBYTKUWIAPHUHT XHMCOOJIApUHU
amaJjira OUIMpHUILTra UMKOH Oepaaurad, Xxap OUp MUHOPAHUHT UCCUKJIMK OalaHCHUHU
Ty3aMu3

HccukMKHUHT Xap OMp MUHOpara KMpUMHU — Ta3 OujaH kupaaurad — Q; ;
MUHOpaJaru peakiusi — Q, ; KHCIOTAIAPHH CYHOITHPHUII- Q,CYB OyFiIapHHHHT
KOHJeHcanusicu — Q, UCCUKIIMKIApIaH TalIKUJI TOMAau. JHT CYHTH:

QKI/IpI/IM =Q+ Qp+ Qcy}on. +Qit+ Qo




Hccuknuk capdu KyiuaaruiapHu CyMMacUIup:
Qcap(b: Qr +Q o + Qn

bynna Qr, Q o, QH— ra3, KHCJIOTa Ba MCCUKJIUKHYKOJIUIIM OWIaH OJIuo
KEeTWJIAJUTaH UCCUKIMKIap, K/[x/c.
buprHYM MaxcyJ0T MUHOPAaCUHUHT OaJaHCUHU HaMyHaBUN XHCOOU.
3. NH; HM cuHTe3 KMJIMII Y4YyH 3apyp OyJrad xom-aménap cappuuu
AHMKJIALI XUCO0JIapH
Kynura 1200t NH; wmma6 gukapum yuyH 3apyp Oynran To3a N, Ba Hj
HUHT coar0ail capduapu aHMKJIaHCHUH. Arapnaa AacTiaOKu XoM-amé opacujaru
BojopomHn a3orra HucOatu. Hy:N,=3:1 06ynca, KypwIMaHUHT Tanurad
100oprIaauran mydaoBYM raziap Xaxmu n=3% (X) 6yca.
Bakr yTummm 6unan uHEpT rasnap MHUKIOpU omub keraau Ba Oy sca Nj Ba
H, HuHr Qoiinanu ynynum 60CUMUHU KamadTupuinra oaubd kenaau. by aca aximm
smac. lyHuHT yayH Oup KUCM Ta3 apajaiiMacu XaBora nyuanud Typuiaim.
MacananvHr e4numu.
Macananu eunil yayH NH; HU CUHTE3 KWJIUII PEAKLUSICUHU €3aMHU3.
3H2+N2:2NH3+Q
Amanmuéraa Kyuanunanurad Hy Ba N, TapkuOuia Xxap xuin uHept rasnap: Ar, Kr,
He, Xe Ba xokazomap Oymamgu. NH; cuHTE3Maa UHKIMK Kypuima
UIUIATUIAETTaHINTH YUYH ra3 apajialiMacy TapKkuouia
1. Kypunmanunr ammuak Oyiinda coatOail yHyMIOPJIUTMHY aHUKIIAUMHA3.
m,=m;(1/kyH)/24coat=1200/24=50T NH3/coaT
2. Coatura 50T amMmumak wWnuiad 4YMKApUII YYyH Kepak Oyirax
BOJOPOJHMHI Hazapuil capduuu aHukmaiimu3. Kylimpgarum peakuus acocuja
peaknusia KaTHallyBYM Ba MOC OVIyBUM MOJJanap MOJEKYJSIp MaccalapyuHU
XUcoOIanMu3:
3H2+N2:2NH3+Q
mryepaaH kennbd yukubd H, Hu capdunm aHuKIanmMus.
m3=m,(1/coar)/2*17=3,82T Hy/coar
3. Capd 6ynaérran H, HUHT Hazapuil XaXXMUHHA XUCOOIaiMu3.
VH2=(m3T/CoaT*22,4M3* 1000)/6T=98784M3 H,/coar
4. N, HUHT Ha3apuil XaxKMUi capHUHU aHUKJIAUMU3.
VN,=VH,/3=32928M’N,/coar
5. H, Hu amanuii cappunm aHukIaiimMus.
VH,=VH,(1+(M% /100%))=101747,52m° H,/coat
6. Cunatetuk NH;nmmab uywmkapum yuyyH N, HMHr amanuii capduHH
XucoOIanMus.
VN,=VN,(1+(n%/100%))=33915,84m" N,/coar.



2—amagauii MamFryJaoT:IHHOBALMOH TEXHOJOTHSJIAP AaCOCHIa HOOPraHUK
MOJJIAJIAP MILIA0 YMKAPUILAA MO OaJIaHCHU TY3HII

Nmpan makcaa: coja vIuUiad YMKapuIlga KyUTaHWIaJAUTaH XoM amiénap,
KypriaMajap X1ucoOu Ba UIIA0 YUKAPUIITHUHT MOJIIAN OajaHcaapy Ty3uIaau.

Hamoko00 To3a/am skapaéHUHUHT TEXHOJOTHK XHUCO00apu

bupnamun HaMOKOHMHT TapkuOWAa KalblMi Ba MarHuid Ty3J1apd MaBXKYy/I.
Arapja yiapJiaH paccoj To3ajlaHMaca, YykMara KyWuaard siXiiyd 3puMaianurad
oupukmaniap tymumu  MyMkuH:CaCO;, Mg(OH),, NaCl-Na,CO;-MgCO;,
(NH4),CO3-MgCO;. by Gupukmanap anmapaTypa, KyBypjiap H03acura 4yKHII
xucoOWra KEWWHTM TIOFOHA JKapa€Hiapu HOpMal YTMaWau Ba  Tai€p
MaxCyJOTHUHT cu(aTh nacasiiy.

HaMokoOHM Kanpuuil Ty3/lapuJaH TO3alall y4yH cojla KYJUIaHWJIagu, MarHuu
Ty3Japd YYyH KaJbLMI THUAPOOKCH] HIUIATUIAAW. TO3aJallHUHT FOKOpH
Japa)kaCUHU TabMUHJIAIL y4yH OepuiaaéTraH peareHTJIApHUHT CTEXUOMETpUsra
HUCOAaTaH OpPTHKYa MUKIOPU >KyAa KaMm Oymumm kepak. LllyHunr yuyn
peareHTNApHUHT JO3MPOBKACH aHUK Oymuum nosuM. SO~ HOHApH paccola
HaTpuil Cyab(aT Ty3H X0JAa KOJIaIH.

CaS O4+Na2CO3—>NazS O4+CaCO3

Cynbdar voHIapu AUCTWLISALUA Kapa€HuJa *)apa€Hiap HOpMall YTHUII YYYH
XaJOKUT Oepaau, YyHKU KaJIbLIUKA Cylb(aT Ty3U YyKMa XOCHJI KWIHIL MyMKHH.

Xo3upru KyHAa HaMOKOOHM cCyib(haT HOHIApUIaH To3ajall caMapoAapin
yCyJuiap TONUIMAaraH.

HaMok006 To3anamn s>kapaéHusia YYKUITHUHT FOKOPU TE3JIUTUra SPUIINIT YUYH
KaJIbIIUHA MOHJAPUHUHT MHUKJIOPYW MAarHui WoOHJIapura HucOataH 3-5 mapra Kym
Oynmumm kepak. ByHMHr HaTwkacujga YYKMaHUHT 3UYIMTH OLITaH XHCOOUTa
YYKaETraH NIJIAMHUHT MYKOJMIUIAPU XaM KaMasiJiy.

To3zanam xapa€Huja TeMreparypa OIIMPUIICa, MOHAJIMAIIIUII Ba JE€TUIpATALIUS
JKapa€Hiapu Te3Nalllad, WHAYKUWS JaBPUHUHT BAaKTHUHM KaMaWTHUpaIu.
Temneparypa omumu OujlaH HAMOKOOHMHT  EMUIIKOKJIUTUA — KaMasiiH,
CYCHEH3USHUHT YYKHWIIl Ba 3UYJIAHUIN TE3JUru omanau. JIlekun, temmeparypa
KyJZla XaM OIUPUINO 1000puiica YYKHUII KapaéHUu HOpMaJl X0JaT/Aa KEeTMACIUTH
MyMKHUH. ByH/1aH Tamkapyu KeWMHTH TOFOHAJla aMMHUaK abcopOusicu >kapaéHu
y4yH TeMIieparypa roKopu Oynum kepak smac. LlyHuHr ydyH Toszanami
xapaéuna 12-20°C temneparypa kyutanmnand. Hamoko61a Maruuii HoHIapu
KaHya Kyn Oynca uykuin kapaéHu LIyH4Ya XaMm cekuH yramu. LlyHuHr yuyn
Maruuii nornap xymmruaa 20°C TemmepaTypa KyJUIaHHIaAH, MArHUHA HOHIAp
KaMJIMTHIa 12°C TeMneparypa KyJUIaHWIaau.



ApanaliTUpuIl HMHTEHCHBJIMTM YYKUII KUHETUKACUra TabCHp  KHJIAIW.
ApanamiTUpuIl TE3UTY OIIMIIM OWJIaH KAaTTUK MOJJIAHUHI 03aCHJAru CYIOK
(azaHUHI aAre3uOoH KAaTJaMHUHI KAJMHJIWTK Kamasad. ByHuHr HaTtwkacupaa
KaTTUK Ba CYIOK (hazanap opacuja MOHAJIMAIIUII TE3JUTU OIIAIN Ba MUHIYKIIHS
JABpU KaMasiJI.

CycneHsus apaJaliTUPUII BaKTHAA YYKTHUPYBYM pEarcHTIap TO3aJaHAETraH
HAaMOKOOHMHI XaXXMHJa OUp TEKHC TaKCUMIIAHUIIMHU TabMHUHJIAII KEpak.
Kynuknap xocun OynummMra Kagap apajialliTUPWIMIIM Kapa€HU TyraJIaHHUIIN
KepaK, YyHKH KYMUK XOCHJ OYIMIIM Ba OUpPrajlMKAard 4yKUII >KapacHiIapH
HOpMaJ XoJaTAa yTManau.

Ty3nap YykMIl KMHETMKacura Ba [UIAM  3WYIAHUIIATA YYKTUPYBYH
peareHTIapHu HaMoKoOra Oepwmn TapTuOu xam Tabcupu Oop. Mg(OH), Ba
CaCO; nap Oupraqukaa YyKWIIW 3apyp, SbHU KOAryJSHTHUHI XOCHJI OYJIHUII
tesnuru Ca(OH)2 xocun OYIuIN Te3NMUTHAaH KaMm OYIUIIM Kepak sMac.
Mg(OH), Te3 Xocwi OYIWIIM Y4yH MarHuii KaM MUKJIOpPJIM HaMOKOOJapHU
TO3ajaliia 4YYKTUPYBYM pEareHTIapHU JacTiiad Ku3gupubd apaialiTHpUII
KEepaK,IbHU

NazCO3+Ca(OH)2—>2NaOH+CaCO3

Oputmana OH- voHIapuHUHT KOHUEHTpauusicu omaan xamaa, Mg(OH), Hunr
YYKUII Japa)kaCl Ba TE3JIUTHU OIIaIH.

Hamoxo0mary kanblii HMOHJAPUHUHT MHUKIOPU Kym OyiraHjaa, HaMoKoOra
ongua Ca(OH), Ba keliuH coma Oepwiranu MabKynaup. Hamoko0 To3anamiga
YYKTUPYBYM PEAreHTIAPHUHT FOKOPUKOHIICHTPAIMSJIAHTAaH dJpUTMAJIAPUHU
KYJUTall JIO3UM, YYHKH NUIAMHHHT YYKWII Ba 3UWIAHUIN TE3JIMTH OIIAIH, Ba
uHayKuus paBpu  kamasau. FOkopukonnentpianran Ca(OH), Ba Na,CO;
JAPHUHT KYJUTAHWIMIIA TO3UPOBKAHM aHUK KWIMINTA KUAUHYAIUK TYFIUPATIH.
[yaunr yuyn Oy peareHTJapHUHT dJpuUTMajgapu HamMokoOra Kymuo
taniépnananu. Mmmad uyukapumga 22-25 H.6. Na,CO; vunr Ba 60-75 H.6. daon
CaO HuHT 3pUTMAaNapyu KyJUITAaHUIAIH.

SHru uyKTHpUITAH KpUCTAUIap (3aTpaBKa) CYCIEH3Usra KUPUTHITAH XOJa
nulaM  YYKUIIMHWHT  TE3JIMTH  OWIAJW Ba HHAYKOHUS JaBpU KHCKApaau.
Kuputunran kartuk ¢azanusr ro3anu sHepruscu CaCO; Ba Mg(OH), napHunr
SHTU MUKJOPJApUHUHT 4Yykuinura &€paam Oepamu. MabiiyM MUKIOpAaru
KUPUTWITAH 3aTpaBKa 4YyKUII Te3nuruHu ommupanu. Iy mukmopagan ommob
KeTca, HopMaJl YyKuIl Oyiamaiian. Amania 3aTpaBka cudaTuaa YyKTUPTHYIaru
yykma KymnaHwidmy MyMkuH. [y makcaana yykTuprudra To3anaradH HaMOKoO
CYCIICH3USCU YYKAETraH MIJIaMJIApPHUHT YerapacHiaH MacT KHUCMHUTa Oepuiiaiu.
VY3nykeu3 kapa€H MApOWTHIA MIIaM YYKTUPTUYHUHT TYOWIAaH YWKApUIIAIH,
TO3aJlaHTaH HaMOKOO 3ca YYKTUPTUYHUHT Terma KucMujaH onwmuanu. [lynmai
KWINO, KUPUTHIIAETraH CYCIICH3Ms YyKMa KatiaMujaH ((puibTHpIaHManiIuran
KarnaM) yranu. UykMa KaTiiaMu 3aTpaBKa POJMHU Oaskapaju.



YykMa KaTIaMUHUHT KAJWHJIWTH TeMIleparypara OOFJIMK Ba Taxkpuba iysu
OulaH aHUKJIaHAOU.

HpuHuunuaﬂ MeEXHOJIOCUK cXemd

Ca Ba Mg nonnapu HucbaTura Kapad coja 3aBojjIapuaa UKKA XU TEXHOIOTUK
cxema KyutaHwiaau. Kanbluii HOHJIApUHMHT MUKIOpU Ky Oyica Owup
MOFOHAIMK TEXHOJIOTMK cXema Kysutanwiaau. by cxema Oyiiniya HaMOokoO Oup
BAKTJAA XaM KaJuplUMd XaM MarHuid HWOHJApHUIAH TO3aJIaHaau. Maruui
MOHJIAPHUHT MHUKJIOpU Kym OyiraHuga To3ajaml Xapa€HU WUKKH Ta MOFaHAJH
yCyJiJla aMaJira OIIMPHIIA]IH.
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Pacm — 4. Oxaxnu-comanu ycynna Oup MOFOHAIM XOM aille HOMOKOOHU
TO3aJaIl TEXHOJIOTHK CXeMacCH:

I- coma »spuTMacu cakjiarmuu; 2- apajlalmiTupyBuu; 3 — peaktop; 4-
TUHIUPIUY; 5 — NUIaM WHFrMYM; 6 — MIOKOpJaHTraH COJa 3PUTMACUHU CaKJIall
CUFUMU; 7 — CYIOJNTUPWITAH COJa JPUTMACUHHU CaKJIall y4YyH CUFUM; 8 —
UIIKOpJaruy; 9 — CyroNTUPUITAH OXAKIIH CYT apalallTUPTHYH.

bupunun mnoronaga Ca(OH), épmamupa Mg(OH), uykrupunaau. WkkuH4M
noroHaga Na,CO; épnamuna kanbiuid nonnapu CaCO; maknuaa 4yKTUPUIaIu.
TypTuHUM pacMaa cojla SPUTMACUHM JACTIA0KM KayCTU(DUKAIMS YTKA3HIIHA
OwiaH OWp TOFOHAIM HAMOKOOHHMHI TO3aJIAHUII TEXHOJOTUK CXEeMacH
kypcatunrad. Coga sputmacu (100-110 w.1. Na,COs;) apanamrtupruura (1)
kenmuO Tymagu. Kampmwii THAPOOKCHA XaMm Y3WHUHT —apaalliTUPTUYUTa
oepunagun  (9). Coma »spuTmacu Ba To3ajmaHraH HamokoO Oakma (7)
apanmamrrupuiagd. Coxa dJpuTMacu  Ba  KaldblUiA TUAPOOKCHZ oOpacuia
kayctudurarop/a (8) peaxius yTKa3mIaau.

Kayctudukanus KuiavHran coja spurmacu 6ak (6) opkainu apainamtTuprudra (2)
Ooepunaan. by epra TozanmaHran HaMokoO Oepuianud. ApalaliTUPraYaaH
apanamma peakropra (3) 6epunanu. Peakropgan CaCO; Ba Mg(OH), napaunr
KpUCTAIUIM3AIMACH  yTKasmnaan. Kpucrtamnmmsamusi skapa€Hu  TyrajulaHUIIH



OunaH OMp XWJ YI4aMiIy KPUCTAIIAPHU XOCHJ KWJIMHHUIIM, HIJIaM 3HYJIaHUIIN
Ba QKpATWIWIIM MakKcaauaa cycneHsus TtuHauprudra (4) oepwramu. [nmam
rpeOoKIM apanamTuprud (coatura S5 Ta ainanMma) épamMuia THHIAPTUIHHHT
JICBOPY TOMOHTA CypWJIa/id Ba yH/IaH KeWHH IJIaM cakjarunyura (5) :o0opumaiy.
Caxyarnura cyB OepwiiraHfiaH KeMUH HUIaM CyCHEH3Us XOJ1a «OK JPHTHU3» Ta
TanulaHaau. Arapaa HaMOKOOHUHT TO3AJaHUINM JACTIA0KU KayCTH(PHUKAIUSICH3
VTKa3uica, KypcaTwiraH cxemaaaH Kayctudukarop (8) onamd TanuiaHau.
PearenTnap Ba To3amaHMaraH HaMOKOO OMp Bakraa apajamTupyBuura (2)
oepunagu. KKy MOFOHAIM TO3AJIaHUII YTKA3UIATAaH XOJja OMPHHYM TOFOHAra
dakar KanbLMi TUAPOOKCHJI Ba MKKMHYM TIOFOHara (pakaTr cojxa spUTMallapu
oepuiiau.

Macauga Ne 1.

Tapkubuna 6,71 xr CaSO,, 0,63 kr MgCl, Ba 0,33kr CaCl, nan ubopat

Oynran 1M® HaMOKOOHM TO3aiall YIyH COJla Ba KaJIbIH THAPOKCHI CapPUHH
AHUKJIAHT.

Kanpumit ruapoxcun 10% optrkya

Euvuimm :

Hamoko0HM coja Ba OXakjiM CyT OpKaJM To3ajlalija KyHujaard peakuusiap
oopasu:

MgCl, + Ca(OH) ,= CaCl, + Mg(OH),
CaCl, + Na,CO, = CaCO,+ 2NaCl
CaSO,+ Na,CO,=Na, SO, + CaCO,

Ca(OH),+ Na, CO,= CaCO,+2NaOH

Mg(OH),Hu uyktupum yuyH kepak Oynamuran Ca(OH),capdu. (6upunum

peaxius 6yinya)

(0,63 - 74) /95,2 =0,49 xr

By epna -74 Ba 95,2 Ca(OH), Ba MgCl, Monexymnsip Mmaccanapu.
Ca(OH), aunr 10% optukua caphuHu XucoOra oJcaK:

0,49 - 1,1 =0,54 xr



Copmanunr capgu, Kr

bupunuu peaxnus 6yiinua xocun 6ynran CaCl, nu CaCO, ra yTka3uu yuyH
(0,63 - 106) /95,2 =0,7xr

106 - Na, CO, HUHT MOJEKYJSpP Maccacu.

Hactnabku Homako0 Tapkubuaaru CaCl, au CaCO, ra yTKa3ui yuyH:
(0,33 - 106) / 111 =0,32xr

111 - CaCl, HUHT MONEKYJISIp Maccacu

Hamoko6 Tapkubunaru CaSO , vu CaCO, ra yTkazuu yuyyH

(6,71 - 106) / 136 = 5,22kr

[136 - CaSO, HUHT MOJIEKYJISIp MaccacH |

Marauit TuaApOKCUANHYI YYKTUPHUII YIYH OepriiraH opTUKYa MUKIOpAaru
Ca(OH), #u Oofnai yuyH:

0,54-0,49-106
74

=0,07xr

Copanunr ymymuii capdu:

0,7 +0,32 + 5,22+ 0,07 = 6,31 xr

1 M® HOMakOOHHM To3anall y49yH cTaHaapT 95% nm comanuHr capdu:
(6,31 - 100) / 95 = 6,64 kr

TuHrIIOBUMIIAp YUYH BapUaHTIIAP

No | CaSOy, MgCl, CaCl,

1 6,55 0,51 0,23
2 6,57 0,52 0,25
3 6,59 0,53 0,26
4 6,61 0,54 0,27

5 6,63 0,55 0,28




6 6,65 0,56 0,29
7 6,67 0,57 0,31
8 6,69 0,58 0,32
9 6,71 0,59 0,36
10 6,73 0,61 0,34
11 6,75 0,62 0,35
12 6,77 0,64 0,37
13 16,79 0,65 0,38
14 6,81 0,66 0,39
15 6,83 0,67 0,41
16 |6,85 0,68 0,42
17 6,87 0,69 0,43
18 16,89 0,71 0,44

3—aMaJImil MaLIFyJI0T: 3aMOHABHiA TeXHOJIOTUsIapra acocaanud ¢ocdopin
MHUHepPaJ YFUTJIAP HILIA0 YUKAPUIIAA MOJIMI 0aJIAHCHU TY3HIIT

Nmpan makcag:@ocdopnan xom-améHu cynbdar KUCIOTAIH SKCTPAKIIHS
JKapaCHUHUHT MOJUIMKM OajmaHCu.DKCTPakIuoH (ocop KUCTOTACH OIHUIITHUHT

acocHii amrmapat Xucoou.

1. ®ochopian xoM-amIéHH CyJIb(AT KUCIOTAIU IKCTPAKIUSA KAPAEHUHUHT
MOJIMI Ba HCCUKJIMK XHCO0JIapH

Mopauii 0aj1aHC

Kapaén kyitugaruda coaup oynaau:

CaS(PO4)3F + l'lH3PO4 +aq= 5Cﬂ(H2PO4)2 + (n-7)H3PO4 + HF + aq (1)

5C3(H2PO4)2 + 5H2$O4 +aq= 10H3PO4 + 5C3$O4*2H20 +aq (2)

Tenrmamaniap MUFUHIUCH:




Cas(PO4)3F+5HZSO4+nH3PO4+aq = 3H3PO4+5CaS04*2H20+nH3PO4+HF+aq (3)

Arap gocdoput TapknbuIa KOMIIOHEHTIAp MUKIOPH, Macca % xucobuna:
P,05 = 25,0; CaO = 33,3; MgO = 1,6; CaF, = 6,0 (F = 3,0); ALLO; = 0,8; Fe,0; =
1,0; K;O = 0,6; Na,O = 0,8; SiOyp) = 2,0; CO, = 8,7; spuMaliJUranKkoJIauK =
19,2; HO = 1,0 6ynca xamaa unuiad yukapuiaa napyajanuil KodPpUIrueHTn =
0,98; roBunumm ko3¢ dunuentu = 0,98; P,Osaun H;PO4ra YTumm 0,98x0,98 = 0,96;
ra3 (azara ¢ropuunr yrumu 20% wm; C:K = 3:1 (cyrok Ba karTuk (azamap
HucOatn); Kypuiama KyeBatu 5000 xr/coar; H;POyumarm P,Os = 21%; cynwdar
kucioTa (92% num) Gomnwtanrua dochopurra (yagarm CaO Ba MgO xwmcobura)
Hucbaran crexuomerpusa Oyinua 100% HU TalIKWI STUIIMHUA 3BTHOOpPra OJraH
X0Ji71a OalaHC TEHTJIAMACHHY TY3aMU3.

DkcTpakTopra 6epunaaurad Gochopur:

m, = = 20833

Kr/coart

Komnonentnap: P,Os; = 5208 xr/c; CaO = 6937 xr/c; CaF, = 1250 kr/c;
MgO = 334 kr/c; Al,O; = 167 xr/c; Fe,O; = 208 kr/c; K,O = 125 xr/c; Na,O = 167
kr/c; S10, = 416 kr/c; CO, = 1813 kr/c; sapumaiingurad koaauk = 4000 kr/c; H,O =
208 xr/c.

Bbockuunap OVitnya 0ajaHCc TEHTIIaMalapu:

P,0s + 3H,0 = 2H,PO, 4)
CaO + H,S0O, = CaSO, + H,O 5)
F6203 + 2H3PO4 = 2FCPO4 + 3H20 (6)
A1203 + 2H3PO4 = 2A1PO4 + 3H20 (7)
C&Fz + H2S04 = CaSO4 + 2HF (8)
MgO + H,SO, = MgSO, + H,0 )
6HF + SIOZ = H2$1F6 + 2H20 (10)
AHF + SiO, = SiF, + 2H,0 (11)
NaZO + HleF@ = NaQSiF6 + HQO (12)

(4) Tenrnama 6yinda H;POMuxmopu:

208 -0.98-2-
m}13p04 _ 5208-0,98-298 7068

142 Kr/c
| 7068318

= =1950
"Hy0 2.98

CyB capdu: KI/C
Oynna: 142, 98 Ba 18 — P,Os, H;PO, Ba cyBHUHT Moneksip maccanapu; 0,98 —
dbochopuTHUHT nTapyanaHUI KO3HPUITUESHTH.

(5) Tenrnama 6yitnua H,SO, capdu:

6937 -0,98-98
My s0, = 576’ =11892

Kr/c

Xocun 6ynranCaSO4 MUKIOpHU:

1 11892 - 136
Mcas0, =

=16500
Kr/cC
Xocui Oyiran cyB MUKIOPH:

s 11892 -18
my,0 =

= 2184
98 Kr/c



oynapaaru 98; 56 Ba 136 — H,SO,4, CaO Ba CaSO,4 monexynsip Maccanapi.

(8) Tenrnama 6yitnua H,SO, capdu:

» 1250-098-98

my o, = =1538

78 Kr/c
Xocun 6ynran CaSO, MuKIopu:

> 1538136
Measo, = = 2132
98 kr/c (CaSO,*2H,0 xucobnanca 2696 kr/c).
Xocun 6ynran HF muknopu:
1538 -2:20
My === 628 o
oynapaaru 98; 78; 136 Ba 20 — H,SO,, CaF,, CaSO,, HF napHuur monexysip
Maccaapi.
(9) Tearnama 6yiinua H,SO, capdu:
33498 1
10T 40 kr/c. Bynma "o =102 /e xocmn Oy mam.
Xocui Oyiran cyB MUKIOPH:
5 81818
my .o = 08 150 /e

Oynapnaru 40; 98 Ba 18 — MgO, H,SO, Ba H,O napHuHT MOJIEKYJIsIp Maccaiapu.
(5), (8) Ba (9) Tenrnamanap OVitnya Tanad KUIMHAJAUTAH CyJIb(aT

KHCJIOTaHUHT YMYMHﬁ MUKIOPH:

My 50, =11892+1538+818=14248 Kr/c

oynna CaSO, HUHT yMyMHI MUKIOPU:

M is0, =18632 kr/c éxu 23564 xr/c CaSO,*2H,0 (cyB mukmopu sca 4932 xr/c)

(6) Tenrnama 6yitnua H;PO, capdu:

208-0,98-2:98
My po, = = 250

160 Kr/C

Xocun 6ynran FePO, Mmuknopu:
_ 2502151 _

Meepo, =
2:98 Kr/C
OyHz1a XOCHJI OVTraH CyB MUKJIOPH:
mz 0:250-3-18:70
2 298 Kr/C

oynapaaru 160; 98; 151 Ba 18 — Fe,03, H;PO,4, FePO, Ba H,O napauHT MosIeKyisp
Maccajapu.
(7) Tearnama 6yiinua H;PO, capdu:

’”13q oo _167:098298
3PO4 102 Kr/c
Xocuin 6ynran AIPO, Muknopu:
2552122
Mpipo, = .08 =317
- Kr/c

OyHz1a XocuJ OVaraH CyB MUKJIOPHU:
s 255318 o
0T 208 kr/c
oynapaaru 102; 98; 122 Ba 18 — Al,O3, H;PO,4, AIPO, Ba H,O napHUHT MOJIEKYJISIp
Maccajapu.




(10) Ba (11) Tenrnamanap 6yiinya unutad ynkapui amanuéruna 20% ¢rop
ra3 (pazacura yragu. Yuunr 15% kucmu SiF, Ba 5% kucmu sca HF xonatuna
oynamu. Dputmana 3ca 80% H,SiFg xomatuaa Konaau.

I'a3 ¢azara yrran HF muxnopu (SiF, Tap3una):

my;, = HF -0,15=628 -0,15 =94 r/c.

HF xommpga »ca:

migp =28-005=30 /6

["a3 ¢azara yTran GTOPHUHT YMYyMUI MUKJIOPU:
Mpyp=%+30=124 (/0

Cymwk (azanaru HF muknopu:

My =628-124=504 L1/

(10) Tenrnama 6yiinya tabcupiamanurad HF: 504 xr/c.

Si0, capdu 3ca:
L 50460

Mgio, =

i )
6-20 Kr/c.
Xocun 6ynanuran H,SiFg Mmukmopu:
252-144
o = 21 60
60 Kr/c.

Xocui 0ynaaurad CyB MUKJIOPH:

252-2-18 _ 151

m16120
Kr/c.

(11) Tenrmama 6yitnua HF capdu:
1 _
"HE = kr/c.

Opysuan Si0, capdu:
2 60
Si0, 420
_T05104 _

me. =
Xocun 6ynanuran SiF, Mmuknopu: St 60 Kr/c.

;70,5218
mHZO = =

Kr/C.

4
60 Kr/C.
5 167144

My, siF, =

Xocui 0yagurad CyB MUKJIOPH:

390
62 Kr/cC.

; 125144

My, siF, =

(12) Tenrmnama 6yitnua H,SiFg capdu:
200

(13) tenrnama 6yiinya H,SiFg capdu: 94 Kr/C.
oynna 62; 94 nap Na,O Ba K,O nap Monexynsp maccanapu.

: . M,, g =390+200=590
H,SiF¢ Hunr ymymuii capgu: = #>5% Kr/c

i, sir, =605 =590 =15 r/c

30 _ —
My, =416-322=94
_ 167188 _

m . =
Na,SiFg 62
) ' Mgy = 240 306
Xocwun 6ynran K,SiFg mukmopu: 94 Kr/C.
(12) Ba (13) Tenrmnama 6yiinya xocus OYiIraH CyBHUHI YMyMHH MUKJIOPH:

m
PUTMAJIard MUKJIOPH dCa:

Tabcupaammarad Si0, MUKIOpH:

Xocwun 0ynran Na,SiFs muknopu: Kr/C.



o8 _ 55018
0 144 Kr/c.

(5)+(13) Terrnamanapja XoCcuI OyIaJuraH CyBHUHT YMYMHI MUKJIOPH:
Myo=m*+m> +m* +m® +m® ¢ m” +m® =2184 +150 +70 + 90 + 151 + 42 + 69 = 2756 e

(6) Ba (7) Tenrmamanap 6yitnda 6ornanrad ¢ocdaT KUCIOTa MAKIOPH:

_ 2 3 _ -
MH3P04 _mH3P04 +mH3PO4 =250 + 255 =505 r/c

OputManaru 3pkuH Gocdar KucaoTa MUKIOPH:
9 _ —
M po, =068 —505 =6563

(5), (8) Ba (9) Tenrnamanap Oyitnua H,SO, HuHr ymymuit capdu:

MYM. 1 2 3
M 356, =Mit,s0, + M50, +Mh,s0, = 11892 +1538 + 818 = 14248 e

14248 =15490

Monoruapar éku 92% nu sputMa xucobuma sca: 092 Kr/c Oymaau.
9

ByHza cyB MuKaopu:  H-O Kr/c Oynaau.
DKCTpaKTOpJa CYIOK:KaTTUK CUCTEMa HUCOATIApUHHM XapaKaTJIaHTUPYBUU
OYTKa XOCHJI OYJIUIIN YUyH 3KCTpaKTOpra cyB (Cyab(daT KHCI0Ta KOHIEHTPALUSICH

56% ra eTryH4a) KyIIWIaau:

1424
my so, = 198 osu

0,56 Kr/c.
0 _
Mo = 2543 14248 = 11195

= 15487 —14248 =1542

OyHJ1a CyB MUKJIOPHU: Kr/c Oynaau.
Jlemak, CyroITHpHUII y4yH OepuiIaJiurad CyB MUKJIOPH:

11 10 9
m =m -m =11195 —1242 =9953
H>O H»yO H»>O Kr/c.

Cucremara cynbdat kuciora 6mwnan 11195 kr/c Ba docdopur 6mman 208
KI/C cyB Kupaju, myHuHraex (5), (6), (7), (9), (10), (11), (12) Ba (13) renrnamanap
HaTxacuaa 2756 kr/c cyB xocun 6ynaau. CyBHUHT yMymui Mukaopu: 14159 xr/c
HU TaIIKWJI 3TaJIH.

(4) Tenrnama Oyitmua H;PO, xocun OYaumm yuyH: 1950 kr/c cys
capdnanagu. DKCTpakuoH OYTKaaa Kojaguran cyB 14159 — 1950 = 12209 xr/c
konagu. by wmukmopman docdorunc Ounan: 4932 kr/c cyB 4MKHO KeTajaH.
OputMmagna: 12209 — 4932 = 7277 kr/c cyB KoJaau.

OputMmara yTMarad GpochOopUT MUKIOPH:

P,05 = 5208*0,02 = 104;
CaO = 6937%0,02 = 138,7;
CaF, = 1250*0,02 = 25;
AlL,O; =167*%0,02 = 3,3;
F6203 = 208*0,02 = 4,1;
SiOysp. = 416-(252470) = 94.
Kamu: 366 Kr/c HA TAlTKWIT ATA/IH.

®dochoput 6mtan 3812 kr/c apumaiiural KOJIAUK SKCTPAKTOpTa TyIIaau.
Hemak, 6YTKagaru apuMaiaurad Koiaauk Mukaopu: 366 + 4000 = 4366 kr/c
oynau.



DocpopuTHH CyabPAT KUCTOTAIU NapyaJall KapACHUHUHT MOJIMH

O0aslancu

(docdorncHu I0OBYBYM CYB Ba UPKYJIANMSIAHYBUM OYTKA YbTHOOPTa OJTMHMAaraH)

Kapaéura kupaau Kr/c Kapaénnan unkaau KI/C
dochopurt: DKCTPaKIMOH OYTKA:
P,0Os5 5208 | ®ocdrurc 23564
CaO 6937 | Dpumaitaurad KOJIJIUK 4000
CaF, 1250 | Kommuk pochoput 366
MgO 334 | AmoMUHUI Ba TEMUD 692

dbocdatnapu
Al O4 167 | Hatpwuii Ba kanui 832
KpeMHepTpouiapu

Fe,0; 208 | Maruuii cynegar 1002
K,O 125 | H,SiFg 15
Na,O 167 | H;PO, 6563
S10,(3p.) 416 | H,O 7277
CO, 1813 | Kammu: 44311
DpuMaliIurad KoUK, 4020
H,0 208 | I'a3 dazacu:
Kammn: 20833 | SiF, 122
Cynbdat kucnora 14248 | HF 30
Kucnora 6unan kupaguran | 11195 | CO, 1813
CYyB
Kamu: 25443 | Kamu: 1965
YMyMuii MUKIOPH: 46276 | YmyMuii MUKI0pH: 46276

Maxcyaort podpchar kucsaora xucoou.
Oputmara ytaguran ¢ocdart kucmoracu: 208 - 098 =5104 gr/c,
Oputmara yTMarad gocdar kucnora: 5208 —5104 =104 gr/c,
FOBunMmait runc Ounan yukuo keraauran Gocdar KucioTa:

5104 40,02 =102 gr/c: P,Os = 143 kr/c
(6) Ba (7) Tenrnama Oyiinda Oornanrad ¢ocdart KUCIOTacH:
m’ +m® =250 + 255 = 505 xr/c &ku 360 kr/c P,0;
docdar kuciora cappu: m> + m’ + m* = 141 + 505 = 646 kr/c éxu
5208 — (104 + 102 + 360) = 4642 xr/c P,05
Maxcynot cudaruaaru pocdar kucioracuaa:
miyf po, = 4642 - 1,4 = 6499

KT/C
21% mu P,Os xpcoOumaru KUCiIoTa MAKIOPH:
M\ %o, = 4642100 _ 5105
: 21 KI/C

My =22105-6499=15606

P,Os moaauii 0aj1ancu

XKapacura | kr/c | Kapa€unan unkanu | xr/c | % |




KUpaJu

®docdoput 6unan | 5208 | Docdat KUCIO0Ta MAXCYJIOTUTA YTaTU 4642 | 89,13

Kamn 5208 | docdorumnc Tapkubuaa roBuaMan kojaaau | 102 | 1,96
DpuMaliiurad KOJJIUKIa 104 | 2,0
Mertann gocharnapura Oupukkan 360 | 6,91
X0J1aT/1a
Kamn 5208 | 100,0

IKCTPAKIHOH (ochop KHCIOTACH OJTHILAA ACOCHH anaparJ/jap xucoou
IKCTPAKTOPHUHT MOJAMMA XHCOOH

Cucremanaru CyroK:KaTTUK HUCOATHH 3:1 ra eTKa3ulll Y4yH dKCTpaKTopra
CYIOJITUPYBYM 3puTMa Oepuinaau. Y ¢GOCPOruIiCHA IOBraH CyB Ba OUp KUCM
dochar kucnoracunan udbopar Oynagu. CyrONTHUPYBUM SPUTMAHUHT MHUKIOPH
Kylnaaruia XxucoOJiaHaau.
Okctpakropaaru cuctemana C:K = 3:1, yunaru kartuk (azama docdorurc,
napyananmarad (ocdoput, spuMaiIurad KoJauK Ba Metai ¢ochaTiapuHuHT
nespau sipmu 0ynanau. Kartuk daza Mmukaopu:
23564 + 4000 + 366 + 692:2 = 28276 =~ 28280 kr/c 6ynaau.
OunpTpamra Oepunaauran HKCTPaKIIUOH O0yTKa

Mgrop: "os. = 28280-4=113120 o

OunbTpiamira 6epusaguran 0yTKagaru cyok GpazaHuHT MUKIOPH 3ca:

ey, = 11312028280 =84840 \ 0 6600y

OunpTpnam xapaéHuna IoBwiMaral ¢Gochorurc TapkuOuma KaTTHK

dazara TeHr MUKIOpAAry cyrokK ¢aza konaau (50%), yHUHT MUKIIOPH:

mf),; _ 28280-50 — 73980
' 50

Kr/c Oynaau.
Ounprpnamga Oyfinanran cyB mukaopu 130 kr/c (MccHKIMK OaliaHch
xucoouaa AHUKJIAHAIN ) ned OJIMHCA, bunsTpar

Jmy = 113120 - (28280 + 28280 +130) = 56430
MUKIOPU: Kr/c
e 2208021654
Vunparu P,Os muxnopu (21% mu Kuciora Xxucobuman): 100 Kr/C
®docdoruncaa KOJITaH CYIOK dazangaru P,0s

po  2828-11850
Mpo, = =5
5 (56430+130)

939
MUKIOPU: Kr/c

OunpTpnamra 6epunaérrad cyok ¢azamgaru P,Os mukmopu:
mih, =11850+5939=17789

KOByBuM spuT™Ma Omtan sKcTpakTopra dopaauran P,Os Muxkmaopu:

109 =5939 — 102 = 5837
P05 Kr/c,

oynna 102 kr/c — pochoruncaaru roBunmaii konran P,Os Mmukaopu.
AvinanMma sputMma OuiaH 3KCTpakTopra Tymaaurad P,Os Mukmopu:

m&3 =17789 — 5837 — 5280 + 464 = 7136
P05 Kr/c,




oynna 464 — napuananmaras ¢ochopuraaru Ba metauiapra 6ornanrad P,Os; 5280
— (ochopur 6unan kupaauran P,Os Mukopu.
21% P,05 nu kucnoTa XMcoOu1aH aiilanyBun Gocdar KUCI0Ta MUKIOPH:

, 7136100
M po, =

= 34000
21 Kr/c.

3KCTpaKHI/ISII“a KHUpaaural IOBYBYH 5pUTMa MUKIOPH:
My, = (ma.ﬁ. + m;, . + m6.cye.) - (md7—um + My, so, + m?ij})04 )=

= (113120 + 1965 +5500) — (20833 + 25443 — 34000 ) =120585 — 80276 =40309 xe/c,

OyHJ1a Mg AKCTPAKIIMOH OYTKAa MUKJIOPH; Med- raz dazacu MUKJIOPH; Mepoam _

m m
dochopur Mukmopu; 5% - 56% nu cynbdar KUCIOTA MUKIOpH; PO -
aitanyBun (pocat KuciaoTa MUKIOPH.

oo _ 5837100 _ o
% P05 = inrno 70
FOByBUM 5pUTMa KOHLEHTpaumscH: 40309 P,0s
[upkynsiups  Takpopuiiaurd  1:8  Oyaranga  OUPKYJISHMSIAHYBYH

m, ; =113120-8 = 904960

AKCTPAKIIUOH OYTKAa MUKIOPHU: Kr/c Oynaau.

IKCTPAKTOPHUHT MOJAMH OaIaHCH

Kupum KI/C Uukum Kr/c

dochoput 20833 | Bakyym OyfnaTrudra 1023980
OopanuraH OyTKa

Cynbdat xucnora (56% yn) 25443 | I'a3 (pazacu 1965
FOByBUM spuT™Ma 40309 | Kamn 1025945
AtinanyBum ¢ocdat kucnora | 34000
[Hupkynsuusaaru 904960
AKCTPAKIIMOH Oy TKa
Kamn 1025945




4-mag3y: Kaauii xuiopua nnwiad ynKapuim Moaauii 6ajJaHc Ty3WI.
KCl — NaCl- H,O cuctamMacu Taxiauim.
Kanmii xuiopua muuiad YyuKapuin xucooJjaapu

Macana . 5% NaCl, 20% KCI sa 75% H,O 6upuxmupzan spumma 100°C da
oyenamunou. by owcapaénoa swe kyn KCI1 asxcpamub onuwt mMymxun 0yaeaw
XonamHu, 8a OYHUHe y4yH oOyeramuus Kkepak 0ynean cy8 MUKOOPUHU AHUKTAHS.

Eunm. NaCl — KCI — H,O cucramacuuuar 100°C jgaru  spyBYaHiNK
n3oTepMacuaa JacTiiabKu dSpuUTMa TapkuOuHuU QurypatuB Hyktacu (/1) Hu
KkuputaMus. (5 pacm). DpUTMaaH CyB OYFiIaHUIIM OWiiaH yHU TapkuO (purypatus
Hykrtacu Ak Oyrnmanum Hyp Oyiimua cuimkuiian. d Hykranga cytok ¢aza KCI ra
HUcOaTaH TYWHHAIU, OYFIaTUII JIaBOM STTUpWIcA CYIoK (aza Ttapkubu dE unsuk
oyitnad ysrapagu. Uynku E Hykraraua kartuk ¢azara daxkar KC1 axpanu6d
yukaau. E Hykrama sputma KC1 6wran 6up katopna NaCl ra xam TyiuHaIu.
[yxaunr yayn Oyrnarum nasoM 3TtHpuica KC1 ounan Oup karopna NaCl xam
KaTTUK (pazara axxpannbd uyuka Oomuianu

[lynnait ko6 KC1 Hu uykmara
OHT KyN @Xpaaud YUKUIIN, dPUTMaHU
oxupru E Tapkubura MmyBoUK Keiaau.
by xonnma sca kartuk ¢aza Ttapkudbu B
HYKTaJa, CHUCTEeMaHu TapkuOu »sca f
HyKTaga OVmaau. XucoOHM Oakapuiil
yayH amarpamMmanad E  HykTagaru
spuTMa Tapkubu Tomunagu: 16,85%
NaCl, 21,75% KCI Ba 61,40% H,O.

Baszudanu 3 ycyn Ounan eqamus:
Pacm- 5. NaCI-KCI-H,O cucrema-cuau Xucob 100kr mactimabku spuT™Mara

100°C maru M30TepMUK SPYBUAHINIH.  HHCGATAaH OTHO GOPUIAIL.

2.1.1. Y3rapmMac KOMIIOHEHT/IAD aCOCHIA €UUM. . byfnatuin naBpuia KaTTuk
dazara paxat KC1 tymrangu, NaCl aca sputmana y3rapmacaan Kojamau (5 Kr).
bynnan ¢Qoiinanann6 oxupru E tapkubium sputmagaru KC1 Ba H,O Hu

a0COJIIOT MUKIOPHWHU TOIMMIINMHN3 MYMKHWH,



100 kr E spurmana 16,85kr NaCI + 21,75 kr KC1 + 61,40 xr H,O 60op. 100
KT gactiadku sputMma E tapkubraya 6yrnatunranaan cynr Skr NaCl + Xkr KCI1+
Yxkr H,O komam.

[ynnait kunub, OyrnaTunrangan cyHr E saputMa tapkuOuma:

X =521 6 45 xr KC1
16,85
61,40 _ . o
Y=5 685 18,2 xr H,O oynaau.byrnaTuwiran cyB mukiaopu 75-18,2 =
56,8 k.

Karruk dazara yrran KC1 muknopu 20-6,45 = 13,55 kr.
Kouran sputma Mukaopu
5kr NaClI + 6,45xr KCI + 18,2 kr H,O = 29,65xkr.

2.1.2. Pelyar KoMaacu acoCyUaa €UHIll.

Jactnabku D cucrema OVfiaTWiraHIaH CYHI MKKATAa KUCUMIA a)KpasaJiu:
byrnaTuiran cyB A Ba kosirad cucreMa (E Tapkubiu sputma + uykma).
Prraar xongacura acocan

bVriadrad cyB MUKIOpU =Df

nactinadku J[ cucrema muknopu  fA

Df Ba fA kecumiapuHM JMHEWKa OWJaH ymyaml €KM yJIapHH YyuOypuak
TOMOHJIapUAaH OUpuUTa MPOSKIMSICHHHI OJUI OuiiaH (MKKaJIacu XaM YPUHIIN YYHKH
KECHM MPOEKIUACH YHH Y3YHIUTUTa MyKOOWJI OYaan) KyHuaarnHu TOMaMus.

Df =46-20 =0,568.

fA 46

By epnan 100 kr sputmanan OyfiaHaAurad CyB MUKJIOPH.

100*0,568 = 56,8kr

Konaauran f cucrema muknopu (E spurma + kartuk KC1)

100 — 56,8 =432 kr

Konaaguran f cucrema wkku KucumjaH ubopar: tyhuaran sputma Ba KCl
yykmacH (B Hykra).

Peryar kounacura acocan

karTtuk dhaza = Ef = KCI yykMacu MUKIODHA




spUT™Ma Bf  E tapxubnu sputmMa MUKIOpU
KYypcaTuiran kecMajapHu yim4al, TornaMus
fE =0,457
fB
bynnan uykmara axpanu6 ynkyBun KCI muxnopu

43,2*%0,457
1,457

=13,55ke

2.2.2. "KapaéHHUHT MOA AU 6a/IaHC TeHIJIaMaJapu épAaMuJa eduIn

Byfnanum xxapa€HUHUHT MOAAMM OanaHcu TeHriamacuuu Ty3amu3. 100 xr D
sputMa = Xkr KCI + YkrH,O + ZkrE sputma.

by rtenrnamara pactajnOKud Ba OXHMPIM DJpUTMaNap TapKUOMHH KyWHO
KYWUUJAruHA OJIAMU3.

Skr NaCI + 20krKCI + 75krH,O = XxrKC1 + YkrH,O + Z(16,85%NaCI +
21,75%KCI + 61,40%H,0).

Xap Oup KOMIIOHEHTJIAp YUYyH TETUIILIN TEHTJIaMalap Ty3aMu3:

NaCl 6yiinya 5 = 16,857

KCI 6yitnua 20 = X + 21,757

H,O0 6¥yitnua 75 =Y + 61,40Z

by Tenrnamanapau euuin OwiaH KyWunparuinapHu tonmamu3 X = 13,55; YV =
56,84; Z = 0,2955.

[Myngait kw6 D tapkubnu 100kr spurmanu Oyfnatranma 56,8 xkrH,O
oyrnananu, 13,55 xr KC1 uykmara tymaau Ba E tapku6au 100*0,2965 = 29,65kr

pUTMa KOJIaJIH.
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3 100 12 39772 1} 0,1563 1} 00356 0,1919 20,7385 a 02145 a 0,1855
9 1} 222 0 6.2
o 9 0 58 0 o 100 13 45222 i 00408 i 00632 0,104 44 4442 i 03003 i 06077
L 10 o o 256 1.1 100 13 4 0722 1] a 0,1718 00063 0,178l 22 2647 1} 1} 00646 00354
11 100 18 37472 0,165 00535 00379 i 0,2564 14 5147 06435 02087 0,1478 i
12 103 Th 565 a
= 12 199 405 765 g 100 13 375 0,1701 00349 00513 i 02563 14 6313 06637 0,1362 02002 i
w| 13 196 34 05 o 100 13 375 0,1675 00239 00638 i 02552 14 f044 06563 00937 0,25 i
| 14 191 235 112 o 100 13 37417 0,1632 00165 00752 i 02549 14 6751 05403 00647 0,205 i
w| 18 162 103 505 0 100 13 37917 0,1385 00739 00339 i 02463 15 3046 0,5623 03 0,1376 i
| 18 1015 165 435 n 100 13 3333 00868 0,1162 00282 i 02322 16 5086 03738 0,5004 0,1258 i
17 1 wo | 18 | 3gams | o0pm0s 0,131 0wz 0 | 02301 | 166354 03031 05693 01236 0
M4 r M| TET3 | JCTd CTcTS TcTE TeT? o Tietd et Mecti0 o Mectil Meer12 o Meerd3 o fwetid e PSSR
Mpaeka CpegHee: 1131060945 Koawdectso: 901 Cymmal

LIMEAMYECKWE CCRIAKW

E

3—amaauii MamFrya0T: OKOpH TeXHOJIOTHAra aCOCJIAAHIaH KePaMUKAa, HIUIIA
Ba 00FJI0BYM OYIOMJIap MILIA0 YMKAPUIIAA MOAAUN 0aJJaHCHU TY3HIL

Nmpan makcax:Kepamuka,

muma Ba OofJioBUM Oytomiiap HUILIad

YUKapUIIa KYJUTAaHWIQJUTaH XOM aménap, yjiapra WIUIOB OepHIll ycysuiapu Ba
unuiad umkapumnga Moaaui O6amancHu ty3uml. “EXCEL” nmactypu épnammma
MaTepHaUTApHUHT KUMEBUN TapKUOMHU XHCOOIAIIL.

OCOHJIAIIAIH.

Kepamuk MaTepua/jiap MILiad YuKapuia MOAIMi O0aJlaHCH acocHaa

KUMEBUI TAPKUOMHM XM CO0IA1II.

bepunran xoMm-amrbEnapHUHT KUMEBUM TapKUOM Ba Macca PEIENTH acoCHaa
KepaMUKa MaTepHaJUIApHUHT KUMEBUU TapKUOWMHU XUcOOJaml Kepak. XucoOJarn
YCYJIM OpKaJdu Macca TapKUOMHM OOIIKApHUII Ba ONTHUMal TapKUOHM aHUKJIAII

MMUCOJI. Kepamuk MaccaHUHT IIUXTa TapKuOU (perentiaa Oepuiaam):
KepaMmuk maccaHuHT TapKuOu:
15%,
40%

TYHPOK -

KaOJIMH-
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nermMatut -30%
kBapi Kymu - 15% (xabmu 100%)

1 XKanBasiga xoM aménapHUHT KUMEBHUM TapKuOapu Oepuiras:

Oxkcugnap Mukzaopu %

KOMIOHERTIAP g5 A1 5. T Fe,05 | CaO | MgO | K,0 | NayO | TiO,
AHIpeH 51,66 | 3337 | 086 | 0,73 | 09 | 147 | 04 | 143
TYIPOFU
Kaonun
(AHrpeH 57,30 | 26,91 1,10 | 0,46 | 045 | 0,74 | 0,48 | 0,39
OOMUTHIITAH)

Maiick
KBapIL 942 | 2,79 0,18 | 0,39 | 0,3 1,2 0,2 -
KyMH
[lermaTut 77,52 | 12,50 | 0,36 | 0,70 | 0,20 | 4,27 | 4,25 | 0,10
Tynpok yuyH xucodaam - 15%
SiOzZ A1203:

KuméBuii Ttapku6 Oyiinua SiO, HUHT
Mukgopu -51,66 %HH TamIKuia 3Talu.

Kumésuii tapkubd 6yitmua Al,O; HHHT
Mukagopu —33,37%HU  TalIKWAI STaju.

51,66au 100% ne6 omamus, yH#aaH | 33,37 vu 100% ne® omamus, yHIaH
Maccamaru 15 % Hewa QowusHHU | Maccagaru 15% w©Heua dowusHu
OepUIIUHU XUCOOTaANMU3: OepHUIlIMHU XHCOOTaNMu3.
51,66— 100% 33,37 — 100%
X-15% X—-15%
X=151,66"15/100=51,660,15=17,75 X=33,37'15/100=33,37 0,25 = 5,01
Fe,Os: CaO:

KuméBuii tapkud Oyitmua Fe,O; HUHT

Kumésuii Tapku6 Oyitmua CaO HHHT

Mukaopu-0,86%uu  Tamkua  dtaad. | MUKI0pu-0,73% HU TalIKWI  ATalH.
0,86uu  100% ne6 omamu3, yHaaH |0,73 vu  100% ne6 onamwus, yHIaH
Maccajiaru 15% w©Hewa QowusHU | Maccagaru 15% wu wHewa ¢ousHH
OepUITUHU XUCOOTaANMU3. OepUIlIMHU XUCOOIaNMu3.

0,86— 100% 0,73 — 100%

X-15% X—-15%
X=0,860,15=0,13 X=0,730,15=0,11
MgO: K,O:

KuméBuii Tapku6d O6yiinua MgO HuHT
MUKI0pU-0,9 HU Tamkwi staan. 0,9 Hu

100% ne6 onamu3, yHAAH Maccajaru
15% w  HewadouwsHu  OEpUIIUHU
XucobmanmMus.
0,9 — 100%
X—-15%

X=0,90,15 = 0,14 MgO

KuméBuit Tapku6d Oyiinua K,O HUHT
MUKIOpHU-1,47% HM TamKWiI dTaju.

1,47 sm  100% ne6 onmamus, yHIaH
Maccaaru 15% wu wHewa QoU3HH
OCpUIIMHU XHCOOIaliMM3.

1,47 —100%

X-15%

X=1,470,15=0,22
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Na,O: Ti0,:
Kumépuit tapku6 Oyiinua Na,O nuer | Kumépuit tapkub® OVyiimua TiO,HHUHT
MuK0pu-0,4% v Tamkwi 3tagu. 0,4 | 1,43 % Hu tamkun staau. 1,43 Hu

HU 100% ne6 onmamus, yHaad | 100% ned omamu3, yHIaH Maccaiaru
maccagarn  145% wu nHewa dousnu | 15% u Heua GouszHU OEpUILIMHU
OCpUIIIMHN XKCOOTaMM3. XUCO0IaiMu3.
0,4 — 100% 1,43 — 100%
X—-15% X—-15%
X=0,40,15=0,06 X=1,430,15=0,21

Xucobmapuu MS EXCEL xomnelorep pgactypuaa Oaxkapuil —aH4a
KyJlaillukiap TyFOupaad. XO3UPrd BaKTAa HWIUIA0 YMKApHIl KOpXOHalapuia
MacCaJapHUHT  IIMXTa Ba KUMEBHM TapKUOJIApUHU XHcoOJalljla KOMIBIOTEP
TU3UMHUJIAH KEHT KYJUIAaHUIMOK/IA.

MS EXCEL pactypuaa xucoOuail yuyyH aBBaj SIHTU JOKYMEHT O4aMHU3 Ba
yHra 1 >xkajnBaimHu (MacCaHWUHT MIMXTAa TapKuOW) Ba 2 KaJABIHHU (XOM aménap
KUMEBUN TapKUON) KUPUTHO KYSIMU3:

= B R C R raschet [Pexwm coemectumocti] - Microsoft Excel - E >4

foay ————
| nasHas ] Bcraska PasmeTka cTpaHmuLUbl DopMynbl AarHbie PeLEeH3IMpOBaHKWE Bug @ - 8 X

“ ‘ Calibri il ;11 . AA = | ‘g { meosow = ﬁ)’mosﬂue DOPMATUPOEAHNE ™ I E’ﬂ Bcraente ~ %r [ﬂ
e CE | . | @ % 000| 5 ®opmatuposaTs kak TaBanLy * E*‘ Yaanute = oo i
i3 H D ||‘|| S-A- | [ & : “‘ [} Crunm aueex - [E] wopmar ~ H T ;m‘:“ﬂ BhENUTE
Eydep obm... = ‘ WpundT T BripasHnEaHNE Ee| Yucno i} CTunm Aveiikn PeaakTupoBaHue
117 - @ 5| ¥
[ 4 A B c D E | F i G | H | ] |
1 TYNpoK Kao/nH NermaTuT KB KYMKH 1 Wagean
2 0,15 0.4 0,3 0,15 YAMHHMHMHT WKMXTa Tapkubu
B
4 Xom aWwenapHUHT KMMEBHIH TaprUOK 2 Hagean
5 | Komnoxentnap |Okcupnap mukgopu %
6 5i02 Al203 Fe203 Ca0 MgO K20 Na20 Tio2 4
7 |AHrpeH Tynpofu 51,66 33,37 0,86 0,73 0,9 1,47 0.4 1,43
8 |Kaonun (Anrpen B EPic] 26,91 11 0,46 0,45 0,74 0,48 0,39
9 | Maiick 94,2 2,79 0,18 0,39 0.3 32 0,20 z
10 |Nermatut FTind 12,5 0,36 0,7 0,2 4,27 4,25 0,1
itk

HOxopunarn mabiaymMoTiiapHu wHOOAaTra onub 3 JKajaBajdHU TYIAUpaMu3. 3
JKaJ[Baj/ia MUXTAHUHT KUMEBUN TapKUOWHU XUCOOJIAI HATHKAIAPU KEITUPHUJIITAH.
dopmynanap KUPUTUII YIyH IOKOpUAArd OV f,KaTopura Kepakian GpopmyaanapHu
&3mnanu €k Talép dbopmynanapaax dbolnananunagu (macanan,
[MPOM3BEAEHUE - kymaittupum, PA3HOCTD- aiimpum kabu). Macanan
Tynpok yuyH SiO, HuHr xucobnam yuyH B15 sueiikacura =[IPOU3BEJI(A2;B7)
dbopmynacunu kuputnO kysamus; Al,Ozyuyn Cl15 sueiikacura =I[IPOU3BE/I(A2;
C7) dopmynacunu; Fe,Osyuyn D15 sueiikacura =IIPOU3BE/(A2; D7)
dbopmynacunu; CaO yuyn E15 sueiikacura =ITPOU3BE]I(A2; E7) popmynacunu;
MgO yuyn F15 sueitkacura =ITPOU3BE]I(A2; F7) popmynacunn; K,O yayn G15
sueiikacura =[IPOU3BE/I(A2; G7) ¢opmynacunu; Na,O yuyn H15 sueiikacura
=[TPOU3BE/I(A2;H7)  dopmynacunu; TiO, yuyn 115  suelikacura
=[TPOU3BE]I(A2;17) dopmynacuHu KHPUTWITAY, aBTOMATHUK Tap3aa >KaBoO

yuKaau. XyAad Iy TapTuOaa KOJraH XOM amiénap OpKajdu KHpaguraH OKCHIIAp
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MUKIOPUHHU XHcoOnam ydyH (QopMmyialapHU KUpUTUO KYsIMH3 Ba HaTwxkaga 3
KaaBal ( IIUXTAHUHT KUMEBUM TapKUOM) Tarép OViaau:

ﬁ:!g; " A & raschet [Pexxm coBmectumocTi] - Microsoft Excel
Cad)
[nasrHan Beraeka PazmeTka cTpaHuukl DopmMyael HarHeie PeueHzvpoEaHue Bug
Era = - 1 =
A= (o1} R T Bl §
_1] & B (|| Eg”@?'l Ei='-" | i _& CI0EHOE GOPMATHDDEAHNE :1
e Eel z S| |&3 - 9, 0| 3% copmatuposaTe Kak TABAMLY T | )
B o - - - =l = 5= 5= '] |7 : e
cn S (x & a-B0- A ([EEEEEE = Cnitect -
Bydep o6m... M LWipudT P BrIpaEHWEAHWE P Yucao iF] CTHAk £
| A20 ~( 5 | TMMLWLraH YUHHK TapKMBK
i A | B | 4 D E F - H 1 ]
1 | I I | | |
12 LLIMNTEHMHT KHMEBHH TapRHEH 3 Maasan
0 v %
13 | Komnonexntnap s Cymma
14 5i02 Al203 Fe203 Cal g0 K20 MNa2l Tio2
15 Tynpok 7,75 5,01 0,13 0,11 0,14 0,22 0,06 0,21
16|  HKaomw 22,92 10,76 0,44 0,18 0,18 0,30 0,19 0,16
17 | Keapy fymu 1413 0,42 0,03 0,06 0,05 0,18 0,03
18 | MermaTur 23,26 3,75 0,11 0,21 0,06 1,28 1,28 0,03
T s
EHUMPUISETIE | eg 06 19,94 0,70 0,56 042 1,98 1,56 0,40 93,61
18 |H macca TapHHEH
MHIWraH 4HHHH
20 o 72,70 21,30 0,75 0,60 0,45 211 1,66 0,43 4T

21

19 xaropma cymma ¢opmynacuHu Kyuno6 uwmkammuz: =CYMM(B15:B18);
=CYMM(C15:C18) Ba x.k., 20 xaropma tapkuOuu 100 %ra kentupuin ydyH
ofmHra pakamuapuu =B19/J19*100; =C19/J19*100 Ba x.k. (opmynanapu
acocuaa xuco01ad ynKamus.

3erep ¢dopmynacu acocujna YMHHUHUHT Kucnotanuk Kod)PUIUEHTHHU
xucoOJam yuyH OKCHJJIAPHUHT MOJI MUKAOpJIapy aHUKIaHuo, ynapHuar RO, RO,
,R,0; rypyxiiapra axxpatuiil kepak Oynaau. 4 kaaBajija OKCUIJIAPHU TypyxJiall
yuyH ¢opmynanapuu kuputamus: C katopra 3-xkaaBaqHuHr 20 KaTOPUHUA KepaKJIn
pakamyIapyuHu KUpuTamu3, D KaTopra OKCUJIHUHT MOJ MUKJIOPUHU aHUKJIAIl Y4yH
dbopmynanu kuputub kyhsamuz, D35 karopuma CaO+ MgO+K,0+Na,0=0,071
MoJuTap MUKI0pu cymmacu, E katopaa aca 0,071 Hu 1ra TeHr Kuiaub ojraH xoJijia
KOJITaH OKCHUJIJITAPHU MUKIOPU aHUKJIAHA]IN:

4 sxanBan ((opMynanapu KYpUHHIINA)
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Tio = |-c28B28  |-D2smss =)
ALOs 0 OB |-oaoioss J£20
: : =C30/B30 =D30/D33 =E30

u-t
%
EEEREEE®

dopmynanapHu KupuTrangaH cYHT 4 xajBajija OKCHUIJIAPHUHT

yUyH HaTHXanapu HaMOoE€H OYyaau:
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,f’f:l?g; bd 9~ ; raschet [Pexaim coemect
e = FnasHasn Becraska PasmeTeEa cTpaHWLb DopMynhbl HaHHbI2 Peuer
Py A o | (= ] [ oo
serass (K & 4 -|[@-[ - A (== E(EEE e
- L0 &0
Bydep oGm.., = LpwdgT ] EripaBHUEIHWE ] Yo
Q40 _ £ |
A ] B ] C ] ] E F G
e
23 | OHCcMana pHH My pysna 4 Haldsan
o | Orcummap Monetoyma | Maccanarn oxcugnap | Oxcaanapsm | R.O g3 RO
25 OFHPITHTH MHELCDH Ty RIam ApPHEHT
%o MOUIApO MHEIODHEH
26 a ira
7 :SiD: 60 12,70 12132 17 0089 17.01
za | Ti0y 20 043 0003 00751 0.08
23 :Al;D_: 102 21,20 0,209 2093512 2.93
20 |Fe 0 160 0,73 00035 0. 0660 0.07
31 [Cal) 56 060 0011 1
32 (MgO 40 045 0011
23 K20 04 2.11 0,022
32 | Na,O 62 1.66 0.027
35 0,071 1,000

UnHHHHHEET KECI0TATHE Ko pHunHeHTHEE XHECcoDIam:

KK = 2 By

B+ RO + 3 3T Rl

KK= (F27+F28)/(F31+ 3*(F29+F30) = 1,71

43

44 |
45

Farmug wmmEumap vaveE BERK=11-13
Honamox, mnmrnorap vave KR = 1 68-1_75 .

46

Kucnoranuk ko3QQuUMEHTHHN aHUKAAIl Y4YyH Kydujgard GopmyiaHu

KHUPUTHUO KYSIMU3:
KK= (F27+F28)/(F31 + 3*(F29+F30))
KK=1,71

MS EXCEL nactypuaa XucoOJaHUHT stHa oup ad3amumra — 0y XoM aménap
anMaiurasga €k JacTiadKu IuXTa TapkuOu Y3raptupuiranaa ¢axar 1, 2
KaJBajra y3rapTUpULUIAp KUPUTUIAAU, KOJITaH >KaJBajljiap 3¢a WiIrapu Ty3WIraH
dopMynanap acocuga aBTOMAaTUK paBulljga keaub® yukaau. by sca xwuconamra
cap(yaHraH BaKTHHU TeXalu Ba XUCOOJAIUIAPHUHT aHUKIUTUHU Ba TYFPUIUTHHU
TabMHWHJIANIN.

Kepamnk maccanuHr MoJiekyJasip GopMyJiacMHM XUCOO0IalII.
Kepamuk wmaccanuHr MoJekymnsap QopMmyrnacuHam  3erep  TOMOHHJIAH
aHUKJIaHTaH Ba yHU anabuérnapaa 3erep Qopmynacu ned artanmamu. Kepamwmx
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MAaCCaHUHT MOJICKYJIAp (opMyJacMHM XHCOOJAIl OpKAJIM Macca TapKUOWmaru
OKCUJUIAPHUHT MUKIOpPJApPUHM TYFpWiAll, JIO3UM XoJlapja Kylumyalap
KUPUTHUII, KAMAUTUPUII EKU OMIMPUILI MYMKHUH OVinanu.MaccaHUHT  KHCIOTAJIUK
KO3 (PUIIEHTH YHHMHT KailcCM TypyXra KHUPHUIIM XaKuJaru MablyMOTHH Oepaju.
Kucnoranuk xo3dduimeHT KypcaTKudu KaTTUK 4YMHHWIAp ydyH 1,1-1,3 raua,
IOMIIOK 4MHHWIap y4yyH 1,68-1,75 rawa. Kucmoramuk ko3dduimeHta Oy
KypcaTKA4wiIapJaH IOKOpH 4YHMKCa, JeMaK, OyHJIal KepamMHK MacCaHUHT TEPMHK
OapAOIUIMTH KaMJIUTH/IaH Ba YHUHT MYPTJIUTH/IaH AajojaT Oepaiu.

MaccaHuHr MOJICKYJIsIp (OpPMYJaCHHM XaM XHCOOJall Y9yH MacCaHWHT
KUMEBUN  TapKUOWAArd OKCHUJUIADHUHT MUKIOPWHH  YJIAPHUHT  MOJICKYJISIP
ofupymMrura Oynu0 xucobnaHaau, MacajgaH KepamwK waccamard SiOQ, HUHT
mukgopu 71,51 %, SiO,auHr Monekynsap orupauru 60 ra TeHr. Xucobnam ycynu
71,51:60=1,1918. Uy TapTubd 6yiinya xaMMa OKCHIJIAPHUHT MOJICKYJISIP MUKIOPH
XUCOOJIaHAIH.

Oxkcupn- | Monekynsap | Maccagaru okcuiap OkcupnapHu R,0O Ba RO
nap OFUPJIUTHU MUKIOpHU rypyxJiami JTAPHUHT
/4 MoJLIapa MUKIOPUHU
lIra
TEHIJIAITUPHU
1
S10, 60 72,70 1,212 Na,O - 0,377 17,01
TiO, 80 0,43 0,005 K,0 — 0,316 0,08
AL, O3 102 21,30 0,209 CaO — 0,1505 2,93
Fe, 05 160 0,75 0,005 MgO - 0, 1575 0,07
y=1
CaO 56 0,60 0,011 Al,052,93 1
MgO 40 0,45 0,011 Fe,0; 0,07
K,O 94 2,11 0,022 Si0O, 17,01
Na,O 62 1,66 0,027 Ti0, 0,08
¥=0,071

R,O Ba RO napHUHT MHUKIOpMHU | Ta TEHTIAmMTHPUO OJIrad, MacCaHWUHT
MOJIEKYJISIp (hOpPMYJIaCUHU YUKAPAMU3.

Na,O 0,38
K,0 0,31 ALO; 2,93 Si0, 17,01
MgO 0,16 Fe,0; 0,07 Ti0, 0,08
CaO 0,15
Maccanunr  MoJiekyJisp  (GopMmysiacM  OpKaJIU ~ YHUHT  KHUCJOTAJIUK
KOA(pUIIMEHTUHU aHUKJIAIl MyMKUH. Y Kyluaaru ¢gopmysia opajid XucoOaaHaIu.
K, Sio, + Tio,

" Ca0 + MgO + K,0 + Na,0 +3-(AL,0 + Fe,0,)
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Texmupmnaérran KepaMUK MacCCaMU3HHHT MOJICKYJsip (opmynacu Oyitnmda
YHUHT KHCJIOTAIUK Kodhpuimentn GopmMyna acocuaa XucoOaanMms:
17,01+ 0,08
K=o = 1,71
1+ 3 (2,93+ 0,07)

Jlemak, 013 TeKIMPAETTaH KePaMUK MaCCAaHUHT KUCIIOTAIUK Ko druenTu 1,
71ra tenr. by kypcarkuu Oyiinya TeKIMpHIaéTraH Macca IOMIIOK YHHHHUTA XOC,
VJIapHUHT TUIIMII TeManepaTypacu Ba Kepauka-TexHoJoruk xoccanapu ['OCT
tajgabmapura >kaBo0 Oepumm Kepak. by wmacca acocuma wmmad YUKAPHII
KOpXOHaJapu/ia FOMIIIOK YUHHU OJIAII MyMKHH.

1- rypyxra TonmumpmuK
Kucinoradbapaom FMINTHUHT KUMEBHIT TAPKUOMHH XHUC00/120 OepuHT.
Kepamuk MaccaHuHr Tapkuou:
Kaonun — 55%
[Termatut (JlonaGynok) — 10 %
Tynpoxk - 15%
[TamoT 20 %
2- rypyxra TONmmMpuK
Kepamyk KOIIMHHUMHT KUMEBUI TADKUONHHU XU C00.,1a0 OepuHT.
KepaMuk mMaccaHUHT TapKHOU:
Kaonun (AHrpen ukkuwiamuu oovutriMaran) — 35%
bekoboxa noppuput — 35 %
[Termatut (JIonabymnok) — 30 %
3- rypyxra TONmmMpHuK
Kepamuk maccaHMHr KUMEBMI TAPKUOMHM XM 00,120 OepuHT.
Kepamuk maccaHuHT TapKkuOu:
Kaonun — 50%
[Termatut (JlonaGynok) — 25 %
KBapn kymu - 25%
4- rypyxra TonmmMpuK
Kepamuk maccaHMHr KUMEBHMI TAPKUOUHM XM 00,120 OepuHT.
Kepamuk maccaHuHT TapKkuOu:
Tynpok —25 %
Kaonun (6oitutunran) — 25 %
[lermatut (JIsurap) — 32 %
KBapu kymu — 18 %.

XoM aménapHuHT KUMEBHM TapkuOu 1-xaiBasija KENTUPUITaH.
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1-sxkaaBaJ.
CuiMkaTt Ba KHHMH 3pUAANTaH HOMETAJUI MaTeprajiap HILIad YMKapumjaa
KY/UIAHWIAAUTaH XOM AIIETAPDHUHI KUMEBHMI TapKUOH

Xom amménap Si0, Al,O4 Fe,O; | TiO, MgO CaO K,O | Na,O SO, IL.m.o
1 2 3 4 5 6 7 8 9 10 11
AHTpeH 61,77 24,94 0,36 0,1 2,05 0,3 0,9 0,37 0,48 8,85
HKKAJIAMYHU
OolinTHIMaran
KaoJIuH
AHTpeH 56,2- 21,4- 1,4-1,8 | - 0,3-0,4 | 0,5-0,8 10,4-
OoMMTWITaH 58,5 28,0 11,0
KaoJIUHHA
Anrpen KK 55,7 29,0 1,0 0,35 0,5 0,7 0,5 1,0 11,3
OolnTHIMaran
KAOJIMHU
Amnrpen KK 48.3 36.1 1.0 0.3 0.2 0.6 0.5 12.8
oouTHITaH
KAOJIMHHU
Tormkent 51,6 11,8 2,20 0,7 2,9 11,5 2,0 13,0
JI€ccn
DooB néccu 44 4 9,1 2,8 0,6 2,7 17,2 0,9 2,6 10,6 5,5
FeO CO,
1,6 0,1
FCQO3 P205
[IponroBuans 57,7 15,2 0,6 0,5 3,7 2,1 1,1 4,1 4,8
JIéccu FeO 2,6 CO,
2,7
FezO3
JemoBuann 56,9 17,0 3,3 0,8 2,9 2,6 1,5 2,2 1,3 5,9
néccu FeO MgO CaO CO,
3,2 0,3
FCQO:; P205
0,1
MnO
AJltroBuaib 53,8 9,9 1,1 0,5 3,2 12,3 1,5 1,3 8,9 2,0
néccu FeO CO,
3,6 0,1
FezO3 P205
0,1
MnO
DII0BHAIIB 60,7 19,4 0,7 0,2 2,0 2,2 1,3 3,2 2,3 1,9
néccu FeO CO,
4,3 0,1
F€203 PZOS
0,1
MnO
Kepoit 97,2 0,03 0,06 - - 0,28
KBapIl KyMH FeO Na,O+
0,16 K,O
F€203
0,003
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CI'203

KymnanToii 97,2 0,3-1,6 0,03 - - -
KBapIq SIOZ A1203 FeO
KyMHU 0,68 0,20
T102 FCQO3
0,003
CI'203
Kapmana 89,0 0,6-5,2 0,03 0,20
KBapIl Al,O3 FeO
KyMH 0,36
FCQO3
0-1,9
CI'203
Xom aménap SIOZ A1203 FCQO3 T102 MgO CaO Kzo NaZO SO3 Il.o.mo
AxMypn 73-97 1,4-4,7 0,14- -
KBapIl 2,7
KyMH
Maivick 94,2 2,79 0,18 - 0,3 0,39 1,2 0,2 0.546
KBapIl
KyMH
Cona - 57,2 42,8
I'y3ap
JIOJIOMUTH 1,5 0,8 0,1 20 31 - 0,1 46,5
IIuira cunuru 73 1,88 0,12 4,00 6,00 1,00 14
(mepasa oitHa)
Jlonmabymoxk
Jlajia ImaTu 73.23 15,41 0,08 0,31 0,70 5,72 | 3,20 -
Ksapu kymu 98,73 0,63 0,0032 0,11 | 0,06 0,14
HosocenoBckuii
O3o0T6011H 83,6- 3,0-6,5 0,62- 6,8
KBapIl- 88,2 0,88 Na,O
Jajia +
IITTATHIN K,O
Yusun 76,0 0,93 0,10 4,9 2,7
KBapIl- Fe,O50
Iana 15
IITIATHIN FeO
Kapna6 71,2 15,7 0,95 0,2 3,9 0,25
KaoJIMHJIAIIraH
PaHUTH
Bommacrtanurim | 35,46 1,18 42,51 - 0,74 - 0,36 | 0,1 19,65
KoHeHTpaTBK-
70
Kgsap- 75,2 19,10 0,3 0,1 0,15 0,04 0,2 3,5 1,41
CEPULIUTIIN

YMHHH TOIIIN
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Kgaprr- 68,9 21,5 0,04 0,3 0,3 0,2 7,2 0,6 0,26
KaOJIUHMT-
TUPOPHUIUTIH
YUHHU TOLIN
Koposyn-6030p | 52,0- 1,0-5,2 | - - 8,5-
KBapIl- 68,0 13,8
Jama
MITATHIN
Humon 62,3- 1,12- - - 4,8-8,1
KBapIyIH 76,6 2,8
Kapkypron 62,1- 0,8-3,2 | - - 6,6-
KBapIyIH 71,5 10,5
Yprenu 60,0- 2,0-4,8 - - 7,3-
KBapIyIH 68,3 Fe,05 11,8
Si0,
Tabakym 76,2- 0,22- - - 2,04-
KBapILIU 87,0 3,2 9,33
Kimusryit 81,7- 0,40- - - 3,24
KBapLJju 91,9 1,15
Mamkyayk 97,6 0,1 - - 0,2
KBapIIH
Hykyc 83,74 5,59 0,73 0,23 0,69 2,78 1,17 | 2,14 0,09 3,07
OapxaH
KyMH
Bazanst 49-50 15-16 20-28 | - 6-6,5 9-11
Annesur 60-61 15-16 6,5-7,0 2,0-3,5 | 5,5-7,0 7-8,5
NazO+
K,O
Juaba3 49-50 11-13 5-15 7-9 4-5 4
NazO+
K,O
Kapmana 45,45- 7,35- 2,44- 2,94- 3,53- 0-4,80 | 1,42- 11,40
TyQhuTH 59,47 13,76 4,90 4,60 15,01 Na,O+ | 4,42 -
K,O 18,08
I'asron 2,14- 0,62- 0,34- 0,84- 53,8- - 0,03- 40,57
Mpamop 2,28 0,67 0,35 0,85 54,3 0,84 -
YUKHUHIUCH 40,99
Bexobon 62,88 15,52 3,04 2,09 2,54 6,88 0,10 4,48
[Hopdupuru FeO Na,O+ | SO;
1,47 K,O
F€203
Koron 6,16 1,56 1,36 1,56 37,91 0,96 51,03
TUIICTOIIHN Na,O+
K,O
Paurnu 26,40- 3,24- 4,16- 9,54- 19,26- 0,81- | 0,05- 0,08- 13,60
METaI 33,00 6,98 8,16 15,25 | 25,25 1,62 | 0,57 0,15 -
AIIad MgO CaO P,0; 17,20
YUKAPHUIIT 3,04- 0,70-
KOpPXOHacu 4,19 1,16
YUKUHIUCH BaO SO;
3,05-

182




4,25

PbO
DIeKTpo- 43,49 2,86- 0,68- - 2,18- 45,44 .4 1,54- 2,32-
TepMO- 2,88 0,71 2,22 5,62 1,61 2,45
dhocdop P,Os
TOILKOJIN
I'muex 73,96 11,55 3,93 0,85 3,76 2,14 1,36 -
Na20+ SO3
K,O
I'ypyu 15,64 0,24 0,12 0,45 0,61 0,28 |0,48 0,18 82
Ty CTIIOFU
I'ypyu 86,48 1,33 0,64 1,93 3,36 1,57 12,09 0,45 1,68
ITyCTIIOFU
KYJH
OxanHrapon 1,50- 0,30- 0,10- 0,28- 51,25- 0- 0-0,15 | 0,05 40,84
OXaKTOILIHN 4,38 1,22 0,56 1,0 54,0 0,15 P,0s -
42,90
Okromn 43,12 20,78 0,52 0,44 0,30 0,42 5,56 21,38 7,52
AITyHUTHU Na,O+ | SO;
K,O
I'ymicoit 24,83 34,17 0,42 0,06 590 | 1,16 33,45 -
ATYHUTH SO;
OJMaIuK 14,07- 0,09- 0,22- 0,06 0,06- 27,26- 0,20 | 0,10 0,2-1,7 | 8,04-
tdhochoruncu 15,92 1,11 0,69 1,15 33,48 P,0; 17,40
F6203 35,8-
0,47 41,99
SO;
Xom a]lléﬂap SIOZ A1203 F6203 T102 MgO CaO KQO NaZO SO3 Il.omo
Suruanrpen 55,60 22,60 4,95 0,91 2,20 9,10 1,20 | 0,44 0,02 0,74
NOCkynu Fe,0; P,0s
1,15 1,09
FeO SO;
AHTpeH 47,94 13,06 5,70 1,02 23,08 - 2,40 6,80
I'POCkymun
AHTpeH 22,90- 6,31- 0,71- 0,89- 66,55- - 0,99- -
OK 23,47 7,48 0,81 2,02 68,17 0,13
KIIMHKEPH
OxanrapoH 22,0- 4,89- 4,32- 1,65- 65,25- 0,37- 0-0,84 | -
LIEMEHT 22,14 5,13 4,38 1,75 65,63 0,71 SO;
KOMOMHATH Na,O+
KJIMHKEPH K,O
Hasownit 20,04 5,34 4,04 2,27 65,15 - 0,10 -
I[IEMEHT S0,
3aBOIU 0,84
KJIMHKEPH Bomka
nap
Bekobon 20,68 4,52 4,05 - 1,73 65,92 2,15
IIEMEHT SO,
KOMOHMHATH 0,70
KJIMHKEPH OormKa
nap
TomKTU 28,95- 1,72 3,60- - 0,84 54,76- 1,85- 0,32-
Oenut 29,23 3,68 55,36 2,05 0,50
KJIMHKEPH P,05
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2,01-
2,20
SO;
AkOypnuH 7,50 2,07 0,84 1,17 47,24 0,49 | 0,94 0,20 39,53
MepTren
[opauray 9,86 3,54 0,96 0,71 45,24 0,62 | 0,95 - 37,91
Mepreiau
Koiiram 37,22- 1,00- 0,64- 0,06- | 1,00- 40,50- 0,19- 0-0,10 | 2,52-
Bomnactonutu 50,46 3,33 0,80 0,08 3,95 42,89 0,84 12,50
MgO Na,O+
0,07- K,O
0,09
MnO
Tackasran 51,25- 19,70- 14,64- | 0,65- | 0,32- 0,60- 1,39- | 0,10- 0,11- 6,70-
oxpacu 51,86 21,01 15,64 1,22 0,65 0,74 1,70 | 0,30 0,24 9,01
Cymnepdocdar 27,90 0,10 0,12 0,30 0,30 31,03 0,10 0,12
3aBOJI MgO Na,O+
YUKHUHIUCH- 0,01 K,O
HaTpuil MnO
KpeMHe-
bTopuam
Yacossapck ruu | 53.0 32.6 1.5 0.7 0.6 0.3 2.7
JpyxKoBKa 61.6 24.7 0.8 0.7 0.8 2.9 0.2
TUTIN
Anrumeeiinapc | 55.1 32.3 0.8 0.6 0.6 2.1 0.3
K THJIHA SiO, Al,O4 Fe,O; MgO CaO K,O | Na,O
Huxudoposck 58.8 21.7 9.3 0.6 0.6 1.9 0.9
TN
Huxkoiaesck 62 24.3 2.6 1 0.8 2.5 0.3
THIIA
Huxnee-YBenck | 57.6 29.2 2.95 0.9 0.2 -
TN
Kymummmua Basudanap:
1 Bazuda:

“OnoBOapaoil KepaMHK MaTepuauiap” Ba “XYyKaluK KepaMHK MaTepuamiap”

TyllyHYaJlapuHy “‘Benna nuarpamMmacu’” épaamMuia CONUIITHPHHT.

YMymun xxuxatiapu

[S—

dapkiu
}KI/IXEITJIapI/I CEE R XY¥Kanuk Kepamuk
Kepamnk MmaTepuannap
1.

2.
3.
4




3-Ba3uda: Kepamuka maxcynoTiapyu Uiuiad YMKapyIIa HIUIATHIATUTaH XOM-
aménapra ouj “Yapxnanak™ >kaJBaJvHU TYJIAPUHT (Mo1ara Kapad

+ éxkm - OCNrucHHM KYWUHT).

Monana YUun |Kpa |Ilam | Tomk |I'm | I'mnn | Kaon | Jana | Jlonom
HU pu oT oJ1, I || WH [Ia | UT
TOLI | KyM KyJI cllaH TH
" u i

KenraroBuyan

XOM-allé

IlnacTtuk

XOM-allé

JpUrru4iap

3 Basuda. Kepamuk Marepuaiap unuiad 4YMKapuiiga WIUIATWIAJAWTAH XOM-
aménap 6yitnua “Kanmait?” meroau €paamuaa >kaJBaaHu TYIIAPHUHT

XOM-

aréenap
\ Kanaii?

Kanpaii? Kannaii?
Kannmaii?
Kannaii?
Kannaii?
Kanpaii?
Kanpaii?

Kanpaii?
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4—amaauii MamFya0T: Maxaiuid XoM améaap acocuaa MuUIIa MaTepuasiap
HILIA0 YMKAPUIIJA HIUXTA TAPKUOMHU XU COoOJ1aIn

Nmpan makcaa: Hazapuii MabiymMoTiap Ba KYJUIAHWIMII MakcaauaaH Keuo
YUKKaH X0JIJ1a KA MaTeprUaUIapHUHT IUXTa TAPKUOWMHU aHUKJIAIIl

1-rypyxra Tonmupux

Kypuwiniu gepa3aoiiHacMHUHT KUMEBUHN TakprOU Kyinaarnia Oepusiras:
Oxcuiap MUKIOpH, Macc.%

SIOZ A1203 CaO MgO NazO

72,0 1,40 7,50 3,50 15,60

/lepa3a oiiHa

Kentupunran taptub Oyiiua Kypuiauil JAepa3a OWHACHHUHI IIMXTa
TapKUOMHU aHUKJIAHT (XOM aménapHUHr KAMEBUU Tapkubu 7 — wWI0oBajaa
KEJITUPUIITaH ).

2- rypyxra TONmHpuK

“IImpexc” mMIIACH WUUIA0 YUKAPHILI YYYH Kyhdugaruda KUMEBHUI TakpuO

OepuJIraH:

“ITupexc” Okcuiap MUKJIOpH, Macc.%
HIHIIACH Si10, Al,O5 B,0s CaO Na,O
81,0 2,0 12,0 0,5 4.5

Kentupunran taptu6 mwuiaHu viad YUKapHUIl YU4yH IIMXTa TapKUOUHU
AHUKJIAHT (XOM alI€TapHUHT KUMEBUN TapKUOM 7— MIIOBaJla KEJIITUPUIITaH).
3-rypyxra TOnmmpuK
ApPMHPOBKAIM Ba HAKULJIM OWHAHMHI KUMEBUU TakpuOM Kyiuaaruya

OepuIIraH:
A Oxkcuiap MUKIO0pH, Macc.%
ﬁgﬁ&i‘*ﬂ“ﬂ;ﬁ:a SiO, ALO; CaO MgO Na,O
72,5 0,90 12,60 1,00 12,50

Kentupunran taptub 0yiinya mummany Uiiad YuKapuIll yayH IIHXTa
TapKUOWHU aHUKJIAHT (XOM aménap KUMEBUM TapKUOU >KaiBaJIa KEITUPHUIITAH).

4-rypyxra TOnmmpuK
Kumé-adoparopusi mumacu kuMEBU TakpuOM Kyiinaaruya Oepuiras:

Kunmeé- Okcuaiap MUKIOpH, Macc.%
Jaboparopus S10, Al, O3 CaO MgO Na,O
HIMINACH 72,00 1,50 10,00 2,50 14,00

Kentupunran taptu® Oyinua mMImaHu WOUIA0 YMKApUII y4YyH MIMXTa
TapKUOWHU aHUKJIAHT (XOM amiénap KuMEBH TapkuOu 1 jxanBasnga KeATUPUIITaH).
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1 sxagBan
HInma MaTepuayiapu oJIMIIAA KY/UIAHWIAAUTAH XOM-AIIEJIAPHUHT KMMEBUI

TAPKUOH
XoM ammeéHu I'oct Oxcup Tapkubu Macc.%
Homnanumy Tanabn Si0, |Al,0O3{Ca0O [MgO |K,O |Na,O Fe, O; |[Kusn.
UYKOT.
Maiick kBapny  [27501-194,2 12,79 10,39 (0,3 (1,2 |0,2 0,18 0.546
Kymu 77
Kepoit kBapy,  [27501-(97,2 0,06 |- 0,28 0,03
KYyMH 77 Na,O+ FeO
K,O 0,16
FGQO3
0,003
CI'203
Kynanrtoit 27501-197,2 10,3- |- - - 0,68
KBapi kymu 77 Si0, |1,6 Ti0,
Al,O5 0,03FeO
0,20
F6203
0,003
CI'203
KBapir kymu 27501-198,73(0,63 0,11 10,06 0,0032 10,14
HoBocenoBckuii |77
Kapmana 27501-189,0 |(0,6- 0,20
KBapi kymu 77 5,2 TiO,
Al, O3 0,03
FeO
0,36
Fezog,
0-1,9
CI'203
AKMypa 27501-173- [1.4- |- 0,14-2,7
KBapi kymu 77 97 4.7
['y3ap 23172-(1,5 (0,8 |31 20 - 0,1 0,1
46,5
JlomomuTu 79
Jomomur 23172-13,2 2,57 [27,06/19,62 0,53 47,77
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79

Muma cuaurn [111-90(73 1,88 (6,00 (4,00 [1,00 | 14 0,12

(mepaza oitHa)

Jlonmabynox 13431-(73.23(15,41 (0,70 0,31 [5,72 (3,20 |- 0,08 -

Jana mmnaTu 77

Jlsurap mama [13431-(65,57|19,54 1,63 0,18 [10,03(2,01 0,32 0,72

[IIIaTH 77

Texunk 0,40 197,90| 0,35 - 0,05 (1,29

TJIMHO3EM

ITotam 65,74 34,26

Cona - - - - 57,20 - 42.80

byp 1,47 53,90| - 0,60 (43,9

Kyprommn 99,4 (0,02 0,59

Cypuru Pb;0,

Pyx 6enunacu 97,4 0,26
Zn0O

MHUCOJI. Kyitngaru kuMEBMI TapkuOra sra OYyiraH HIWINA NHIIAPUIT Y4YyH
OMHUXTa TapKUOWHM xucoOmaimu3s (%):
Si0,—71,0; A1,0;—1,5; Ca0—8,5; MgO—3,5; Na,0—15,5.

By okcummapHu omMuxTa TapKHOWTa KUPUTHIN y4yH Kepak OynamuraH XoM-aiié

Marepuasiapu Kynuaaruya:

Si0, kym opkanu, Na,O Hu conma opkanu, CaO Ba
MgO — ponomut opkanu, CaO Hu eTrmaraH Kucmu — Oyp opkaiu Ba Al,O; Hu
TEXHUK TJIMHO3eM €KHM Ky ydpalJurad jaaja Imnatiap OpKajid IIMIIa TapKuOura

KyIlIaMu3:
2 xcaoean
Xom awénapuunz Kuméeuil mapkuou
Xom-ammé Muxziopu %

MaTtepuasiapu Si0, Na,O CaO MgO | ALO; | Fe,O3 | nn.n
Kym 98,95 - 0,58 - 0,64 0,13 | 0,11
Cona - 57,20 - - - - 42,80
byp 1,47 - 53,90 - - 0,60 | 439
JlomomuTt 3,2 - 27,06 19,62 2,57 0,53 | 47,77
TexXHUK TIIMHO3EM 0,40 - 0,35 - 97,90 0,05 1,29

OmuxTta TapkuOuaart xap OMp MaTepHATHUHT MHUKIOPHUHHM aHUKJIAIl YIyH
XHcoOall TeHraamMalapu Ty3wiaaud. by TeHrniamamapHUHT COHM OJaTia MIMIIA
TapKUOUTa KUPYBUM OKCHUJJIAp COHUTA TEHT OYau.

Mumanarn Si0, MUKJOPUHUAHUKIAL YIyH TEHIJIaMa Ty3amMu3.byHUHT yuyH
Kyhugaru Oeiaruianuiap KUpuTaMus:
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Kym mukaopu—x;

JdosaoMuT MUKIOPU—Y,

TexHUK TJIMHO3eM MUKIOPHU—Z;
Cona mukgopu—t

byp mukaopu—y.

[Muma tapkubura SiO, OeBocuTa KyM opkKayim kupuTwiaau, 100 orupiauk
kucmra kym opkanu 0,9895x SiO, xkuputmnamu. bynman tamkapu SiO, 6yp
opkanu(0,0147 g), nonomut opkanu(0,032y) Ba Texuuk riauHo3zém opkanu(0,064 z)
MUKJIO0pAA KUPAJIH.

100 orupnuk kucM mumia mMaccara 71 orupiuk kucMm  SiO, TYFpHU KeTuIu
kepak. bynnan SiO, ydyH TeHrnama Kyiuaaru KYpuHHINTa Kelaau:

71=0,9895x+0,014749+0,032y+0,064z. (1)

[uma TtapkuOura KUpraH KOJTaH OKCHJIAD YUYH XaMm XYJUIM Iy ycyJijaa
TEHIJIaMaIap XOCUJI KUJIaMU3:

CaO yuyn
8,5=0,539¢ + 0,2706y + 0,0058x+ 0,0035z. (2)
AL OsyuyH
1,5=0,979z +0,0257y+0,0064x (3)

MgO yuyn

3,5=0,1962y 4)

Na,O yuyn
15,5=0,572t (5)

By Tenrnamanapiu eun0, HOMabJIyMIIApPHU TOTIAMU3:
x=71,09, y=17,84, z=0,60, t=27,10, g=6,08.
[Mumupum sxapaéuuma 3,2% coma yuu® KeTaaw, IIYHUHT Y49yH YHHUHT
MUKJIOPUHH OLIUPUII Kepak Oyiaau:
27,10x1,032=27,97 orup.Kucm.
Myngait kunub, 100 ofFup. KUCM IIWIIIAMAccacd YYyH OMHUXTa TapKuOura
KyWHJIard MUKJIOP/1a KUPUTHII JIO3UM OYJau:

Kym71,09

Hosomur 17.84

Texnuk rauHozem 0,60

Cona 27,97

byp 6,08
Kamu 123,58 orup.Kucm

[Ilumra  maccacura  KUPUTWIAAWTAH  OKCHIJIAD  MUKIOPUHU
aHUKJIaMH3.
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71,09x98,95

Kym opkauan %Si0,= 100 =70,34;
71,09x0,58
%Ca0O = 100 =0,41;
71,09x0,64
%AlL,O;= 100 =0,46;
71,09x0,13

%FezO3 = 100 = 0,092,
JloioMuT OMJIAH :

17,84x3,2
%Si0, = 100 = 0,57; %
17,84x27,06
%CaO= 100 =4.83%;
17,84x19,62
%MgO= 100  =3.50%
17,84x2,57
A1203= 100 =0,46 %0
17,84x0,53

F6203 = 100 20,095% ,
TexHUK rJIMHO3EM 6I’IJ'IaH:

0,60x0,40

SiO, = 100 =0,0025% ;

0,60x0,35
CaO= 100 =0,002% ;

0,60x97,9

A1203 = 100 =O,59% .

Coaa On1an @

27,1x57,2

Na,O0= 100 =15,50%.

Byp Ounaan:
6,08x1,47
Si0, = 100 =0,09%
6,08x53.,9
CaO= 100  =328%
6.08x0,6
F6203 = 100 :0,036%

3 - ’KajBaja OMHUXTA Ba IMHUINA TAPKUOJIAPUHUHT XUCOO HaTKallapu

KCJITHPUJITaH.
3-arcaoean.
Xucoob oynuuua omuxma 6a WUWAHUHZ mapKuodaapu
XowMm-aé 100 Tapkubu %
MaTepHaJlJlapy | OFHP.
HUHT HOMU KHCM

SIOZ A1203 CaO MgO NazO F€203

IHIIIa
mMaccaga
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U
Martepu
ajn-yap
MHUKIOP
U
Kym 71,09 |70,34 | 0,46 | 0,41 - - 0,092 | -
Jlomomut 27,84 | 0,57 | 0,46 | 4,83 | 3,50 - 0,096 | -
TexHuk 0,60 | 0,002 | 0,59 | 0,002 - - - -
TJIMHO3EM
Cona 27,97 - - - - 15,50 - -
byp 6,08 0,09 - 3,28 - - 0,036 | -
Kamu orup. 123,58 | 71,00 | 1,50 | 8,51 | 3,50 | 15,50 | 0,21 | 100,
Kucwm Ba 2
%(x1cob
oyiinya)
100ra - 70,86 | 1,50 | 8,49 | 3,49 | 1545 | 0,21 | 100
KEeJITHPUITaH
1IuIIa TapKuou
bepuiran - 71,00 | 1,50 | 8,50 | 3,50 | 15,50 - 100
U1 TApKUOU
Oxkcuanmapaaru - 0,14 0,0 0,01 | 0,01 | 0,05 - -
YeT YUKHUIII

OnuHraH NMIIAaHUHT MUKAOpHU (pousaa KyHuaaru TeHIJIUKIaH aHUKJIaHA U :
123,58 orup. kucm omuxta- 100 ofup. KUCM MIMIIA;
100 ofup. KUCM OMHXTA- X OFUP. KUCM IIIHIIIA;
100x100
x = 12358 =80,91%.
[wmra xocua OYauIIaary HYKOTHUII, OJTMHTaH ITUIIa MUKAOpUIaH (papk
oyinua anukiaanaau: 100-80,91=19,09%.
100 ofup.KuCM KyMra oMHXTa TapKuOu Kyiugaruda XucoOinaHaIu.
Kepaxk 6ynanurad 10JI0MUT MUKJIOPH:
71,09 orup. kucm Kym- 17,84 oFup. KUCM JOJIOMUT
100 ofup. KUCM KyM- X OFUP. KUCM JOJOMUT
100x17,84
x= 7109 =25 090rup. KuCM.
Konran marepuannmap MUKIOPH XaMm XYW ITyHJIad XucoOiaHamu(orup.
KHCMIIap/ia):

KyM wovvieiieeeiee, 100,00
JlOJIOMUT .................... 25,09
I'muHO3EM ................... 0,49
COoIa v, 39,34
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KYIIINMYA BABUDAJAP.

99 €6

1 Bazuda: ['ypyxaaru xap Oup Tanabara unausuayan tap3ga “lluma”, “Kym™ Ba

9% ¢

“Iuxta”, “Hdomomut”, “byp” cy3znapura “CUHKBENH" Ty3HII TOMIIUAPUIAIH.
“CHHKBEHH” METOAUHH aMaJIra OIIMPHUII 00CKUYJIAPH:

1. VxkuryBun TanaGanapra MaB3yra OWJ TYIIYHYa, XKapaéH GKH Xojmca
HOMUHHU Oepaiu.

2. TamabGamapgan ynap Xakuaard (QUKpIApUHM KHUCKA  KYPHUHHIIAA
ndonanammapu cypairaau. SpHU, mebpra yxXmaTud S5 KaTop MabIyMOTIap
&3umapu Kepak 6yinanau. Y Kyiujara Koujaara acocaH Ty3WJIUIIH KEPaK:
1-kaTopaa maB3y Oup cy3 Ousian (ogaraa ot Omiian) ndoaaaaHaam.
2-KaTopjaa MaB3yra Ky/Ja MOC KeJIQJUraH MKKUTa cudar Gepuiaau.
3-kartopaa wmaB3y 3Ta XapakaTHu OwiaupyBuM ¢ebi OuiaH
doinananuaanu.
4-kaTtopaa TeMara JAoMpP MYXOKaMa JTYBYWIAPHUHT XHUCCHETHHH
H(POAATOBYH KYMJIA TY3WIAAU. Y TYPT cy31aH uébopar 0yaaau.
S-kaTopaa MaB3yHH MOXMATHHH M(oaaoBUM OMTTA cy3 Oepuiaaau. Y
MaB3YHUHI CHHOHUMH OyJIaau.

2 Basuda: Xap Ooup rypyxra “llluma unuad yukapuiiga UNUIATWIAAUTAH XOM
anrbénap” ma3ycura “Kimacrep” ycynu €pmamuma nuarpamma Ty3WIl BasuQach
TOTIIAPUIIAIH.

“Kanacrep” yCyJIMHU aMaJira OIMpPUII 00CKHWIapu:
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TonmupukHU TUKKAT OUsIaH YKUO YMKUHT.

DuKpHU TApMOKJIaHUII kapa¢HuIa nainao Oyiarad xap oup GUKpHU E3UHT.

WMo xatonap Ba 6ollIKa kuxatiapra YbTu00op OepmaHTr.

benrmnanran BakrnaH yHymid —(GoipanaHumira Ba  (OUKPUHTU3HU

yKamJiallra XapakaT KAJINHT.

5. Xap O6up TapMokia Tanad KuiIMHAETTaH TylIyHYalapra MyMKHH Kaaap
TYJapoK >KaBoO OepuIlra xapakar KUJINHT.

6. XKapoOnmapam &3mmnma (axat ¥3 OWIMMIApUHTH3ra TasHTaH XOJa HII

FOPUTHHT.

NS

3-Bazuda
Y4 komnonentsim SiOQ,+MgCO;+Na,CO; muma muxracuHu MANTHPUII

JKapaéHuaa coaup OyJaaguras skapaéniap 0ynuua skaJaBajiHU TYJIAUPUHT:

XKapaén Xapopar Kapaénra terunum peakuusiap

l.

Cwmukatnap | 1. 100ga 300° C:

XOCHJI OYJIHIIH H - 950- | 1) MgCO3+Na,CO3; — MgNa,(COs),

1150° C |2) MgCO;MaGQ+CO,

raya;

340-620° C:
1)

°C:
Hatpuit cunMkaTUHUHT XOCHIT OYJIUIIN OONUTaHAIN:
1) N32C03 +Si02 _>N328i03+C02

500° C:
MgO Ba SiO, opacuaa peaxuus OouIaHATN:

1)

o C.
Marse3uTHUHT OYTYHJIal MapYyaIaHUIIIu:

1y

450° C-900° C:
Cunukatiap XoCu1 OYJIUIIN:
1)
2)

°C:

Marnuii CIMKaTUHUHT KaJ1a1 XOCHJT OYJIUIIIN:
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1100-1200° C:

2. 1Iuma xocun
oy

1150-

1250° C

V30K BakT 1aBOM 3Taau (IIUIIa TUIIUPUIIT BAKTUHUHT
60-70%):

3.  OkapTtupuin
(marazarus)

I xaxM mmma wmaccacuga 4 xamyKrayaH rasiap
SpUTWITAH OYynIuIKM MyMKUH. bynapra xyiumaru
rasjiap KUpaJiu:

°C | 1) Monnanapga kuméuii O0ornuk raznap - MgCOs,
CaCO3, N&2C03, N&zSO4, Pb304ﬂapHI/IHF
JUCCOLIMAIMS  HATWXKacuaa  axpaiud  YUKYyBUYH
rasmuap);
2)
3)
Kapaénnu xagaamTupuIl Hyapu:
1) Ileunaru XapopaTHu OLLIUPHUILI Ba
EMUIIKOKIUKHA KaMalTUPUIIL.
2)
3)
4. T'omorennam [Iluma MaccacMHU MakcuMall OMp TapKUOIW KHIIMII
(Yparanamtupu Ba HIAKJJIAITra Tanépan JKapaéHUHU
1) KaJaJUIAIITUPHLL YCYIUTApU:
°C | 1) MexaHuk apanalmiTHpUIL.
2) Ileupmarm XxapopaTHU OIIUPUII €EKM MaKCHUMal
TeMIiepaTypaja IIMIIa MAaCCACMHM YHulad TypHII
BAKTHHU y3aUTUPUILL
6. XapopaTHM  MHUIIMII ~ MaKCUMall  XapopaTHIaH
Crynka(coByTu ° C mactpokra Tymmpuo, maccanu 10° -
1) [lya3 KOBYIIKOKJIMKIra onu0 KeJIWHaId Ba
° C | makJuiamra 1oBopuiIaIu.

KoBymkokiHu OLIMpaJUTraH OKCHJIIAp:
Si029 )

KoBymikokyinn ~ kaMaltupyBun  okcuap:  LiO,
K209 ’ )

. «Kucka» mmina - ¢nuImKOKJIMKHUHT 10* - 4 '10° 1ya3 OpAIMFUIATH
temreparypa hapku (250-300°C)ra sra 6yiraH mmuiia.
. «Y3yH IIMIIA» - ENUIIKOKIMKHUAHT 10 — 4 108 1ya3 OpaJIUFUIAru

KaTTa

TeMIiepaTypa

(250-500°C)ra
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S—amanuii MamIFyJa0T:3aMOHABHUI COPOIMOH MAaTEepHAIIap Ba KaMED
METAJUIAPDHUHT COPOLMS KaPAéHUHM YPraHUII

Nmpan  makcaax:Monutnapna  Gopaguran  copOuust  KapaCHUHUHT
napameTpiiapuHU CTaTHK Ba JUHAMUK yCyJiap €épaamMuaa YpraHuiil.

HoHn anmMammHuLI yCyau OMJIaH aKpPaTHII )KapaéHHMHU YpraHul.

by ycynga nanTaHouiap axpatuO OJMII YYyH KYWId KHUCJIOTaJH
katnoHumnapaa KVY-2 wmmatunagu. KY-2 crtupon Ounan AUBUHWIOEH30JHU
MOJIUMEpU3AIIHs] KWINII HaTwkacuaa xocus kunran 0ynud , SO;H daon rypyxra
ara Oynmaay.

JlanTaHOMTIApHU MOHUW/IJIA FOTWIMIIN JAHTaHIaH (La+3) JIIOTUIIANTA (Lu+3)
TOMOH KaMaiub Oopaau, YyHKU TMppaTiaHraH MOHJIApHU yia4aMH TapTub Oyitnua
kamaitn6 6opamu. Ammo KED napHu mMOHHMTIApH MOHHHTHA Oup-OMpura xyna
SKUH OyJlraHu y4yyH YyCyJluJa yJapHHM axpaTuil sximu camapa oepmaiaun. KEO
JapHU ~axparuuiia jaecopOuus ycyiau OuiaH axpaTull sSXIIM camapa Oepajiu.
bynna necopbums skapaéHuHM opraHuk OupukManap Omian KED mapHm
KOMIUIEKCIIapUHM XOCWJI KWJIMII XamJa XOWa OynaauraH KOMIUIEKCIUIApUHU
Oapkapopsdrura kapad axpaTvill MyMKHHJIUTUHU KypHILI MyMKHH.

JlanTaHOMI AHMOH KOMIUIEKCIAPUHU OapKapopiauru TapTuOW OuiiaH
necopOuusiiam Oyitnda xap Oup copOLusiIaHTaH 30HagaH yTuO Oup TapTtud OuiaH
axpanagu. [ecopOuus kwinin (FOBUILI) YYyH TypJd OpPraHUK OWpHKMaap
UIUIATUNIAAU, HUTpuinoTpuykeyc kuciotacu (HTA) Ba 3TUeHAMaMUHTETPOYKCYC
kuciotacu (DOTA) . bBynapnan oxuprucu xpomororpuk ycyn ounan KED napau
axparuiiga kynpok unuatuinaan. D0TA o- auMHOKUCTOTaNap CUH(UTAa KHUPAIH.
by Mmoona TypT acociu kuciora Oyinub, MKKWTa a30T OMJIaH KOTJIaHTaH OyJajy.

by xoMmmekcnapHu 0apKapopiMK KOHCTAHTACH KyilHiarnya TOMUJIIau.

(HPOTA)™ + [KEDT* k H[(KED)30TA]

Kk {H[(KED)DOTA}/{[KED]** * (HOOTA)”}

KED napuu Taptub® HOMEpH olraH capu OapakapopiMK KOHCTAHTacH Xam
JaHTaH Ba JIIOTeHMira kapa®d ommod Oopaau (pacm). bapkapopiuk KOHCTaHTacu
KED napuu Oup-Oupura SKMH MKKHA BJIEMEHT OpacUIuJaru Kuiimatu yprada 2.4
maptTa (apk kuiamau. Jlemak, Oynman DOTA xucnotacu uonutTiapaan KED
JapHU IOBUII YYYH SHT SXIIM peareHT SKaHJIWTUHHU Kypcataiu. bup —Oupuman
KED napuu axxpatu6 onuinga OMpUHYN KOJIOHHA MOHUT OWJIaH TYWHHTUPUII YUyH
XU3MaT KWIaad, KOJraHjgapyd 5ca aXpaTHIl Y4YyH Xu3MmaT Kwiagu. HOBum
)apa€HuIa KOJIOHHAIAP COPOITUSIAIT 30HAIApU XOCHI OyIIa iu.

Wonutnap asan NH," éxu Na'(NH," éxu Na'- ¢opmanu) vonnapu 6unan
3aps/UTaHaM . AXKpaTHII KoJoHHanapuaard nonutiap Cu’'- gopmacuma Gymam.
Bynna Cu®* - MOHIapH MOHIAPHH aXPATIUIIN/A CCKUHIATYBYM POIMHU Oaxapuo ,
O0TA OuimaH KOMIUIEKCIApW JIaHTAHOUJJIAPHUKUJIAH MYyCTaxkKaMm OyJiaJu.
[ynunr yuyn KED nap noHUTAAH 3110aHT OWJIaH aKpaJMIlKM OCOH Oynaau Ba
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ymapau DOTA Ounan axpanud 9MKKaHHA 3Ca XOCHUJ KAJIAAUTaH KOMIUICKCIIApUHU
OapkapopiiMK TapkuOu Oyiimda amanra omanau. KynuHya roBui ( 3110aHUT) YIyH
PHxk 4-8.,5 ra Tenr Oynran sputMa Owiad unnanaad. Heditpamtam yauyn NH,OH
WIUTaTUIAIN.

FOBu6 onuuran QguibtpaTiap allpum — alipum Oynakiiap XoJiMjaa WATUIAIH,
yHAa OupuHYM OyJiakaa MUC MOHJIapuHU Xammacu — cyHr KED napuu Oynaknapu
yJIapHU KOMIUIEKCIIApUHU Oapkapopiurura kapad axpanuld YUMKUIIMHU Ky3aTHII
mymkuH . Kyiingaru pacmaa KED mapman 3 tacunum  tepOwmii, eBpomnuii Ba
caMapHillIapHU aXXpaJTUIIN KypCATUIITaH.

dpuTMAIAp TAPKUOUIAH PEHUITHN COPOLUSIIAIT YCYJIN

Monub1eHuT KOHIIEHTpaTIapy KaiTa UIIaHTaHJaH CYHT HOPJIOH SpUTMa KOJIaIu.

bynpaii sputMagan MonMOJEH aHUOHIM CMoOJanap OWiIaH, pPEeHUH 5ca
aKTUBJIAaHTaH KyMup OwuiaH copOnusinaHaau. JKapaéuau onaub Oopuin yuyyH
sputmara pHk3 OyiryHua KuclioTa KyIIMJIagd Ba Kuzaupuwiaad. Kuzaupuin
HaTWXKacuaa spuTMa TapkuOujaru cona Tapkuoumaru yriepona (II) oxcuaum ras
X0JHa YuKu6 Keramn. CoByTHiran — Guarpianras sputMa SO, > AH-1 dopmyia
AHUOHWUTH  OWJIaH  TYyJIJIUpWITaH  KOJIOHKaHJaH  yTKa3ujiagu. AHUOHUT
3appavanapuHuHr auamerpu 0,15-0,6 mm Oynaau. DpuTManga MOIUOAEH UOHIApU
KY4YCH3 KUCJIOTaJIU IIapouTAa [M04013,]_2 HOH XoJiaa (M30MOIMKUCI0Ta) HOHUTTa
rotunagu. Monutaa Mmonubaen Oyiinya rotuaui xaxmu 20% Hu TalKuil KUIaiu.
HNonutna duntpnam Tte3muru 1 coarma 1 xakm HOHUTAA 5 XaxM 3pUTMaHU
yTkazwiaau. Cmolla TyHWHTaHJaH CYHI aMMHaK OujaH JecopOIusl KWJIMHAJIU.
Wonurt ca kaiitagan SO, — popMylara yTKa3HiIai.

Kyucusz kucnoranmu myxutna AH- 1 anvonutn ReO, HOHMHU IOTMaiu.
[yxunr yuyn duntparna 15-40 mr/n ReO4 Ba 10-20 mr/n monubaen konaau. by
sputma KAJ[ mapkanu (3apapuanapu 0,1-0,8 MM Oyiran) akTUBJIaHTaH KyMUpJaH
yTKa3uiaaau Ba Re 6unan Mo kymupa :0THIaIu.

FOtunran momubnen Ba penuniiNa,CO; sputMmacu OuiaH JecopOIusi KO
axpatub onuHamu. byHunr yuyH, aBBan 1% mu Na,CO; HUHT COBYK 3pUTMacu
KyMUpJaH yTKa3Wiajau, HaTWXKala MOJUOACH Tyiauk necopoOumsuiananu. CyHT
Na,CO; spurmacunu 90°C raua KU3AUpu0d KyMHUpJaH yTKa3Wiaau, yHJIa dca
peHuidl  spuTMara TYJUK  JecopOnusiaHaav.  OpUTMaJard  PEHUHUHHHT
koHneHTparusicu 200-400 Mr/m HE TalIKWI KWAJIAdd, YHUHT MUKIOPUHH OIIMPHIII
YUyH KaillTagaH KymMupaa copOuusuianaad. Xocui Oyiaran QuibTpaTiaH pPEeHUNHU
KCI xymm0, kanuii neppaHart Xxojauja 4YyKTUpUO OJTMHAIH.

XO03Upru BakT/ia SHIU MapKajard HOHUTIAp KyJJIaHUINO KeIuHMoKaa. AB-
170H-dopmanu Typiapugaru aHuoTIap MIUIATUIMOK/IA.

Macaaa:
1. “Penuii copbmmscu” Ba “KamE€O Tapkok ep MeTtamiap copOmmscu”
xapaéunapunu “Benna” nuarpammacu €pJiaMmuia COJUIITAPUHT.
2. “Anuonutnapga copOuusutam’” maB3ycura “Kmactep” muarpaMMacuHH
TY3HUHT.
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3. “Karuonutnapaa copobmmsutam’ ma3ycura “Kmacrep” amarpammacunu
TY3UHT.

4. “AKTuUB Kymupiapaa — copOumsutamr” — maB3ycura  “Kiacrep”
JMarpaMMacHHU TY3HHT.

Ha3zopar caBosuiapu:
1. MonanmamuHN KapaéHU KaHIal ycy/ulap Ba MeEXaHH3Miapla OJuo
oopunany;

2. VonuTnapHu pereHepanusi KWIMII HUMa YYyH amaira ouupuiaaf;
3. NoHUTIIapHUHT TYHUHUII Japakacu HUMa Ba y KaHJlail aHUKJIaHa 1 ?

V. KEUCJIAP BAHKHA

1-Kenc BI/IOMaCC&HaH OJIMHT'aH éKI/IJIFI/I 6pI/IKCTI/II[a Kyl MHUKIOpHU

MEbEPAAH IOKOPU DHKAHJIWIUA aHWKIaHau. Kynm MuKIopuHU
KaMaWTUPULLI UYJUIapUHU U3JIaHT.

* Keficgarn MyaMMOHI KeNTIPHO UNKApraH acociil cadadmapHIl
OenriaHr, 2apyp Ounnmmap pYilxaTHHI TYRHHT (ITHAIBIIY Al Ba
KITUIIK TY Py XA ).

* Kyn wMuggopnHn kKaMafTHpHIT yuyH OakapIUlaJlraH HIap
KeTMa-KeTIUTITHIT OeNTTINaHT (5K (PTIIIK/1a MIITIATI ).

 Kyiiampunrag OromMaccaaaH KyTHI HYKOTII Ty TITapITHII IRTTAHT

» Baskapinras nmmapHI TaKAIIMOT KIUIITHT

2-keiic Typnu Ouomaccanap HamyHalapu, KyMHUp, KyWIUpUITaH

Ouomaccanap, OpuKkeTJap TYIUIaMUHU OaxoJjall xapacHuaa

YJIApHUHT TapkuOuaa KaHva yTiepoid, KaH4ya BOJOPOJ, KaHua

KHUCJIOpO OOPJIMTMHU aHUKJIAIl Macajacy KYHIaIaHT KYWHIIIH.
MyaMMOHHM KaH1ail XaJl KAWL MyMKHH.

KeiicHu 6axkapuwu 60cKkuunapu Ba Tonwmpukaap:

197



/

\

|
‘

/

3-keiic

Tomxkent maxpuaa sxoinamran “OI'HEVYIIOP” Cappo-uminabd dYukapuii
KOpXOHAcuJa OJIOBOApIIONI MaxCysoTiap huuja AyHE Oyiuua SHT Kyn HILIa0
YUKApUJIQJUTaH IIaMOTIM Ba KHUCJIOTa0apaom Oyromiiap WIad YUKaApPUIIaIH.
Kopxonaga onoBOapionn marepuajiap IIAKIM Ba yiadyamura kypa “Ttyrpu” Ba
“KUUMK~ HOpMAJI FUIITIIAp XaM/a OJINid Mypakka0, yTa Mypakka0d Ba HHpUK OJIOK-
makigop Oyromiap unuiad yukapuinaau. “OIHEYIIOP” kopxoHacuaa mamotiv
FUIITIIAp MILIA0 YMKAPHINIA MaxCyJOTJIap acOCaH IUIACTUK YCyJa MIaK/UTaHaIH.
[TamoTau onmoBOapaomIIap Uniad YMKapuIaa xoMm aménap cudaruma oupaaMyau
Ba WKKWAJAMYM KaOJIMHJIAp Ba ylapJaH TaépiaHraH moTnaH (oigamaHuIaIu.
Jactnab unuioB Gepuiiran XoM ami€ Ba maMoT apanamtupuiany Ba 16-20 % cys
UIITUPOKHJIA TUTACTUK Macca Taiypnanamu. [lmacTuk MaccanaH BaKyyMIIH TIPECC
Epramua Kumap makianaan. Oaaui makiagara Oyromiap spuM KypykK XoJjia Ba
IJIACTUK YyCyJAa MpecciaHaau, Mypakkad mmakigaru Oyromiap y4yH IUTACTHK
mpecciiait ycyiau ad3aipoK XUCcoOIaHa Iu.

Kucnorabapaom kumtiaap unuiad YMKapHIIa 3ca MaxcyyioTiap SpuM KypyK
ycylja IIaKulaHagud. TexHuKa KepamMuKkacu uiuiad YUKApUII TEXHOJIOTHK
TU3UMJIAp YTa Mypakkal Ba XWJIM HUXOATAA Kynaup. KynuH4ya, XoMm anmrse Typu Ba
OJIMHAJIUTaH MaxcyJIoT cudaruia Kyiuirad tagadiap acocua TEXHOJIOTHK TU3UM
V3rapu6 Oopaau. OnoBOapaol MaxCyjaoTiap Tauépiail ycynaura Kypa, IITUKEp
€Kl DJpUTMAJAaH KyWwiIraH IiacTUK (OpPMOBKAa KWJIMHTaH, SPUMKYPYK
IIPECCIIAHTaH, IJIACTUKMAC KYKYHCUMOH MaccajaH >KUICIAIITUPUITaH, TOF )KUHCU
Ba KyiiMa Oyokiapan appanab scainrad Typjapra OyIMHaIu.
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Masbpy3aga IacTUK Mpeccacianl yCylu[a IamMOT FUINTH Ba YHUHT €HTHI
BA3HIIM TyPMHM OJMII Xamza 150 kr/cm® GocuMzaa mpecciam ity GuiaH JuHAC
UIUIA0 YUKAPUIIHUHT 9HT CO/J1a TEXHOJIOTMK TU3UMU OWJIaH TaHULIIMK.

TONIUPUKJIAP:

1) Ilamornu onoBOAapAOLI KMIUT HMUUIA0 YUKApUILZA SpUM KypyK YCyJd
OujaH MaxCyJIOTHM IIAK/Ulall MyMKUH-MU? By ycynHu ad3ammkinapu Ba
KaMUYWINKJIAPUHU KEJITUPUHT.

2) Kucnorabapmom KWIIT WNUIA0 YHKAPWINAA [UIMKEpP YCyId OwiaH
MaxCyJOTHU MIAKJUIAIl ~ MYMKHH-MHU? by ycynau ad3amnmukinapu  Ba
KaMUYWJINKJIAPUHHA KEJITUPHHT.

3) Hunacnu onoBOapaom KUIMIT HIIad YMKAPUILIA HMUIMKEp YCylIu OuiaH
MaxXCyJIOTHH Iakuiam MyMKUH-Mu? CababiapvHu KENTHPUHT.

4) TexHUK W30JATOpPIAp WINUIA0 YWKApUINAA M[UIMKEpP YyCyJau OwiaH
MaxCyJIOTHH IIakuiaml MyMKUH-MH? CababiapyHU KENTHPUHT.

KaBoOnap BapuaHTHUHM KyWuJaru rpauk opraHai3ep KYypUHHUILNIA TaKAUM
STHHT:
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“TexHuKa KepaMHUKa OJHMINAA MIAKJ OepHIl yCYJI1apHu” cXeMaCHHH
MHCOJUIap OWJIAH TYJIMPHUHT, IIAKJIAN YCY/IJIaApH Ba IAPOUTIAPUHHA
KEJITUPHHI.

OsoBOapaoI KepaMuKa
OJIMIIAA IHAKJ OepuIn
ycyJuiapu

HNccuKINK XUMOSIJIOBYH
MaTepHaJlJIap OJIMIIAA
HIAKJI Oepuil yCyJ1apu

TexHuka
KepaMuKa
OJIMIIIJIA IIAKJI
Oepui

Kumé canoaru yuyH

Pazmo:meKTpomma CaHOATH

KATAJIH3ATOP TAIIYBYHJIAP YUYYH pHM-YTKAa3rH4JIap HILIA

HIIIA0 YMKAPUII yCYJJIapH YUMKapuil ycyjajiapu

TexHuk uzoaaTOpJIAp
HIILIA0 YUKAPUILIAATH
ycyJuiapu

4-keiic
V36exncTonaa muma HILIA0 YHKAPUIN MIAPOUTIAPH.

Towmkent maxpuaa sxounamra “OHUKC” kopxonacu Owtyp (Xpycran)
muma Oyromnap uniad yukapaau. Kopxonama acocuit xom aménap cudarumaa
KBapC KyMH, TOTaIll, KYprolliH OKCUAM Ba PyX OKCHJIapuaaH (onganaHuIaIu.
V36eKncTOH GUITypH HOMMHM OJraH MaxCyjioTnap tapkubura 59% xym, 24%
kypromuH (I1) okcunu, 16% kamuii (I) okcuau, 1% pyx okcunu kupaau. As,Os-
okapTupyBYM Ba Ni,O;-Qpu3nuKkaBuil paHTCU3IAHTUPYBUU Basu(alapuHU YTanIu.
VYnap 100% ycrura xxyna o3 mukaopaa kymuiaan (As,O; muxaopu 0,1-0.5%,
Ni,03-0,01-0,02 aTpoduna).

bunnyp tapkubura xypa typnapra 6ynunaau: Orup oumtyp tapkuduaa 30%
JlaH OPTUK KYprommH okcuau, 50-60% kym Ba 9-12 % kanuii okcuau 6op. bynnaii
OWITYpHUHT HYp cuHIupuil Koddduiumentu 1,565 arpodpuaa Oynamu. Exrun
owutyp Tapkuoura sca 17-27% xyprommn okcuau, 1-5% xanpuuii okcuau, 12-17
% wHaTtpuil Ba Kamui oxcumiapu, 55-65% xpemuuin (IV)-okcumm Kupanau.
Vnapuunr Hyp cungupuil kodddunuentiapu 1,535-1,560 opanurupa Oymaaw.
SApum OmTyp HOMHU OHMJIaH aTallyBUMd MaxcysoT Typuaa 3ca 13% raua KyproumH
(Il)-oxcumm, 3-8% raua Gapwuit okcunu Ba 2% rada 6op (Il)-oxcumm 6ymaan. Yex
Owutypu €0 aTalyBUM TypJa 3ca KYpFOUIMH OKCHUIU MYTJIaKO OYiaMmaiiiu. YHUHT
tapkudura 75-77% xpemuuit (IV)-okcuan, 5-7 % xanctuii Ba 6apuii okcujapu,
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1-3% mwnarpuii oxcumu Ba 14-18% kammit okcuam kupran Oymamu. bynnai
OyroMiapHUHT Hyp cuHaupuil koedductuentiapu 1,480-1,500 arpoduna
oynasu.

[uma uirad yuKapuinga XoM anénap muiia TUImi skapaéauaa oaxapraxn
poJsiira Kapad muila XOCUJl KWJIyBUMIap Ba MoauduKaTopiapra cuHdaaHaauiap.
Skka Xonma SpUTHIN Ba COBUTHUIN Hynu OwiaH aMopd MoIga XOCHUJ KUIYBUU
AJIIEMEHT, OKCHJ Ba OolllKa KUMEBUN OMpHKMa IIUINA XOCWUJ KWIyBYWIAp €0
aTayaau. Yiap Karopura OJITHHTYTYPT, CEJIeH, Maprumyli, gocdop, yraepoa kadbu
sanementiap; CuO,, FeO,, B,Os, P,0s, As,0;, BeF, kabu okcug Ba Oupukmanap
KHPaJIH.

SIkka Xo/1a MUITACHMOH XO0JIATHU XOCHJI KWJIa OJIMaiIuTad dJIEMEHT, OKCHUI
Ba Oomka oupukmanap moaudukaropiap aeod aramaau. Ynapra TuO,, TeO,, CeO,,
MOO3, WO3, BI/I203, A1203, G3203, CaO, MgO, NazO, Kzo KaGI/IJ'Iap KHpaau.
bynpnait okcu Ba OupuKManap MIMIIa XOCHI KWIyBYWIAP UIITHPOKHUIA OCOHTHHA
HIMIIIACUMOH XOJATHU BYXKYJATa KeJITUPaAU. Yiap UINITUPOKHUIA ITUXTAHUHT dPHUIIT
TeMIiepaTypacu nacasau. Jlekun xocun 6yiaran amopd MOJUIAaHUHT MEXaHUKaBUUN
Ba KUMEBUN XYCYCUSTIApH XaM OMPO3 Kamasiiu.
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Pacm.  Hluwacosnuxoa uwwnamunaouean  djlemMeHmiap 6a  VIApHUHE
OUPUKMATAPUHY WUA XOCUT KUTUWL OVIIUYA KIACCUDUKACTMUACU.!

l-wuwa xocun Kunysuu snemenmaap, 2-wuia Xo0Cun Kuiyguu oxkcuoiap, 3-
WuUwa Xocuil KUIy8uu 2ai02eHudnap, 4-uuma Xocun Kumyeyu XaiKkoeeHuonap, J5-
opanuK oKkcuonap, 6-okcuoIu éxu pmopau moouguxkamopiap.
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TOINIIUPUK:

1) CusuuHr GUKpUHTH3 GYitnda, Y30eKUCTOH GHILTYpPU TAPKUOHTa KYProliiH
OKCHM HUMa y4yH Kymmaamu? Y306eKHCTOH MapTOMTHAA KYPrOIMHCH3 GHUILTY
unuiad ynkapuin ad3ammpok-mMu? CababrapuHu KEITUPHUHT.

2) TexXHMK KypcaTruuiapH, Tapkubu Ba cudatn Oyiimua  Y30eKHCTOH
owutypu Ba Yex OwmurypuHu conmumTupuHr. JKaBoOmapHu rpaduk opraHaiizep
KYPUHHIIUIA TaKIAM THHT.

3) buwutyp mmma wmnmad YUKapUIIJArd IIWIIa XOCHJ KUIyBUWJIap Ba
MOAU(PUKATOPJIAPHU QXPpaTHUO, YIapHHU IIUIIA THIMAPHUIN KapaHUAAru pPOJIUHU
udonanad GepuHr.

4) Sxka xonga IMIIA XOCWJI KWJIYBYM DSJIEMEHTIAPHH KEITHPHUHT, yJap
acocuzia CaHoaT IIMIIaIap unuad  yukapum  MyMKUH-MU?  OnuHTaH
MaXCYJIOTHUHT X0CCaTapUHU KEITUPHUHT.

S-keiic
TexHHKA INIIA TYPJIAPH, YIAPHH Y30eKHCTOH/IA HILIAG YHKAPHII
HCTUKOOJ/IApH.

X03Hpru KyHja Ky€Il, IJIaHeTa Ba FOJLy3J1ap YCTHIA KaTTa UMUK - TaIKUKOT
KOMIUJIEKCIIADUHU ~ amajira OIIMpHUIN, WIMHA-paH Ba XalK  XYXKaJIUrd
MaH(paaTIapuHU Ky31a0 »3p o3acu Ba arMmocdepaHu YpraHum —amanira
OLIMPWIMOKAA. ACPUMHM3HUHT Iy MyBadakusTiapua IUIIAJAH sICAIraH Hyp
TapKaJlyBUM Ba MyHANTUPYBYH 3KpaH, Ky3ry Ba JAMITAJIAPHUHT aXaMHUSTH KaTTa.

TOWKEHT KUME-TEXHOJIOTHSI WMHCTUTYTUHUHI OHp TypyX OJIUMJIApH OJIHUO
OOopra Kyn MWUIMK WiIMUN u3naHunuiap PecnyOnrkaMusaa MUIIAHUHT OMp HEda
TypAapu-iiya Oelrwiapyd ydyH HUOUIATHIYBYM ONTHUK IIMIIATIAP, TEPMOMETPHK
MIUIIAJIAPHUHT SHTH  MOAM(PUKACTUSIIAPH, MAbIyM MHUKAOpPAA TOK YTKa3yBUU
APUMYTKA3TU4 IHIIagap, yra rokcak (asunatiapra sra OuomwMmiamap wuuuiad
YUKAPUIITHU UyTa Kyl MyMKUHIATH UCO0TIa0 Oepau.

TexHuka mmummanapy TapkuOW Ba TEXHOJOTHSCHMHU SpaTHUILUra OWJ HILIap
V36exucron Pecny6mmkacu ®anmap AKaIeMHUSCUHMHT MCCHKIHK (H3HKACH Ba
Aapo TangKUKOTIapuHU OJMO OopuIlll MHCTUTYTIapuaa, “‘@usmka-Kyémr” wuimabd
YUKApUII OUpIIAIIMACUHUHT MaTEpUAJIIIyHOCIUK MHCTUTYTHAA, TomkeHT JlaBiar
2-yn TuOGOMET MHCTUTYTH JIabopartopusuiapuaa, TomkeHT “OHUKC” XUCCATOPIUK
KAMUATUHUHT Iuma jgaboparopusicuga, Papronanunr “KyBacoit kBapcr”
KOpXOHacu Taxpuba crexuaa, “‘TomkeHT - kaben” wHNUIA0 YUKAPWUII
OupiammMacua Ba 0olika Myaccacaiapia MyBaQakKusaTIv 0au0 O0OpUIMOKIA.

Xo0n0ykH, JIOMUHECHEHT €KUM MCCUKIMK JlaMIlajapuia aTOMJIAPHUHT TYpPJIH
TOMOHJIAPUTA Xap XWUJ TYJKUH Y3yHJIMTHA, UCTAJraH BakT MoOaiHUAa EpyFiINK
KBaHTJIAPUHUHT TapKaJIMILIWra 3pUIlMiIaan. TapkuOuja cTepuil, HeoauM, >pOui,
TYJUIMM KaOW aKkTUB MoJjajap KYIIMITaH Jia3ep MIMIIajap/a 3ca aTOMIJIAPHUHT
MyasiH Tap3fa - Oup Xui1 iyHanui 6yiinal, Oup Xui TYJIKUH y3yHIIUTHIa, CHAHXPOH
paBuIlla TapKaJWIIM HATHXKAcUJa KaTTa KyBBAaT/IMd HYp OJMHMOKIA Ba YHU
KepaKkJIM MaH3WIra Tyja y3aTHuIlra Mysccap OYJIMHMOKIA.

Texnuka  mmmacu  OyloMH  Ba  MaTepUAUVIAPUHUHT  TMHLIMK  Ba

MYCTaXKaMJIMTHHU HCTAJITaH4Ya g’SFapTI/IpI/IIH MYMKHH. OI[aTI[a, mumnia carxu
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MUKPOCKOTUK nedextnapra 6o 6ynaau. bynaail mmuina 103acuHu MIaBUK KUCIOTa
OwiaH cadKa/ulall MYCTaXKaMJIMKHUHT 3-4 mapta®a omwuimura oiu0 Kelajau.
OnumiapHuHr  QuUkpuyYa, I[IMIIA  [03aCMHU  CWUIMKIAUIAAH  TallKapH
KUTICTAIITUPUIIT XaM MYCTaXKaMJIMKHU omupaau. JKymianaH, IOMIIATUITaH
IIMIIA BapaFUHU CYIOKJIUKKAa OOTHpUO onuin EKkM OOCMM OCTHAA COBUTHUII
MyCTaXKaMJIMKHUHT  5-6 wmaprtaba y3rapuinura, KaTTUKJIUTHHUA 3Ca KECKUH
OLLIMIIUTA OJUO KEJIUIIW aHUKJIAaHTaH.

TexHuka MUITATTADHUHT KAMEBHM NHUIIUKJINTA YHYHT TapKuOura OOFIIHK
X0Nia Y3rapamau. YIIapHUHT 0ab3W TypJapuliaH scajlraH TpyOa Ba WAUILUIAPHUHT
KUMEBUM TYpPFYHJIUTH IOKOPU, MYKH 03aJlapy CWUIMK Oynaau. by OyrommapHu
KAp-YHUpJaH To3ajall aHda OCoH. J/[eBopiapu To3a OynraHumaH wuauja Oymaérrad
MPOCTECCHHU Ky3aTHIl MyMKuH. byHmaii ¢asunarnmap, kBapcT Ba OOpiHM CHIMKAT
MUIIAJIapd YIyH XO0C, Iy cababim yiapja Kydid KHCIOTa, WITKOpP Ba OOIIKa
KUMEBUHM aKTUB MOJIJIAJIAPHU CaKJIall Ba TPAHCTIOPTUPOBKA KUJTUIII MyMKHH.

TexHHKa IIMIIACHHUHT TYypPU JKyJda KYyI. YHUHI aCOCUHA MaxCyJloTJiapu
KaTopura KyluJarmwiapHu KypcaTHIl MyMKHH:

1. Keapy wuwacu - waghgogh éa 6y2ux;

2. Onmuka wiuwiacu - KpoH, (aunm 6a 6owKaiap;

3. Hyp mexnuxacu wuwacu - waggog ea panenu,

4. Tobnanean nucm wuwacy - sCcu, I2ulear 6a OowKaNap;

5. Tpunnexc aucm wuwacu - CUNTUKIAHMASAH 64 CUTLTUKIAHSAH,

6. Monnupoexananean wuwia - waggod ea panenu,

7. Kumésutl - nabopamopust wiuwiacu - 1onKa 8a ty20H wuwaiap,

8. Tepmomempux wiuwia - 10KOpu KpemHe3eMau, OOpCUTUKAmaU 6a Kypeouut
CUUKAMIU,

9. Tubbuu wuwanap - anmexka wuwiacy, amnyia, ¢iakox, muoouil oemar,
opom 8a bowkaniap,

10. Dnexmpoo wuwa - 21eKmpoo 6a KOPnyc WUuaiapu,

11. Dnexmp natisanonawt ¢hrrociapu oruuOa UUIAMUIAOUSAH WULLANAD,

12. dnekmp mokuHu yma ymra3y8uar wumanap,

13. Jhromunecyenm mexnukacuoa KyailaHUIAOUaH WUMALAp,

14. Jlazep mexnuxacu wuwanapu,

15. Hyn Geneunapu sAcawda wwaamuiaduedan —wuwaiap - wud
MUKpooOynaxkuanap ea kamagomanap,

16. Amom mexunuxacu wuwaiapu ea bowxkaiap.

TOIIINPUK:

1)Cu3HHMHT QUKpUHTH3 GYitnua, Y306eKHCTOHIA KBApll IIMIIACHHY HIUIA0
YUKapuil MyMKUH-MU? CababinapyuHu KeJITUPUHT.

2) TexHUKa MIUIIA Ba KypUJIUII LIUINA OJHUIIJIA TEXHOJOTUK >KapaCHIapHUHT
yxmam Ba (papkuHu Takkocianr. JKaBobmapHu rpaduk opraHaiizep KypUHHUIIHIA
TaKJIUM 3THHT.

3) Kpapu mmma Ba Kypwidnl IIHMIIA HWOUIA0 YHKAPUIAA TEXHOJOTHK
OOCKUYJIAPHU COJIUILTUPUHT.
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4) TexHuk muMIa Ba KypHINII MIMIIA MaTepUAIUIAPHU XOCCATApUHH, YIIapHU
Y30€KUCTOH MAapOUTH/Ia UITIA0 YUKAPUIL UCTUKOOIAPUHU COTUILITUPHHT.

6-Keiic

Cyasdat kucjaoranu GpocGoruncaan oJIum

2001 dunu Onmanux moz-KOH Memaniypeus Komounamuoa cyrvgam
Kucioma uwnab uuxapuwl yexu Kypuaou. Xomawé cugpamuoa ghocgoeunc
kyinanunou. Docgoeunc sxcmpaxyuon Gocgop kucroma uwnab yuKapuuioa
xocun Oynean yukuHou. Ampogh myxumuu acpawt Kouoanapuea OUHOAH YUKUHOU-
docpoeunc Kauma wwnamuiubd ampog MyxXumuu 3apapCcusianmupuul Myammocu
euunou. Jlexun ¢hocghoeuncnu éxuw namuodicacuoa xocun OyIeaH YYOK 2a3HUHZ
mapkubuoa cyaibum aHeuopuou Kam Oyieanu Y4yH 6a MaHiaHean Hcuxos manad
#cAB00 bepmazanu YuyH MaxcylomHU YUKUMU Kam OVI0u.

CaBosiap:
1. Cynbdar kucnoTa UILUIa0 YUKAPUII YIYH XOMAIIEHH EKUII XKapacHuIa KaHaai
MyamMoJIap naijo 6ynaau
2. Ywby MmyaMMOHMHT €4MMU SHT aBBasiO HMMara 6opunb Takanagm?
3. YyoKk rasu Tapkubupars uYaHr Ba KMMEBWI apanallamanapHUHT  MUKAOPU
HUMara 6oFInK?
4. XOMaLEHM EKULL peaKLma KalcK Typaarm peakumanapra Termwamn?
5. YUOK rasmHu yaHragaH To3analll yuyH Kalcu 3KMX03i1ap KynnaHunaamn?
6. YUOK rasvHuM KMmEsmit BupMKkmanapaH To3anall ydyH Kalicu KuxosnapaaH
donpanaHnnagn?
7. By XXMXO03M1apPHUHT TY3UULWIM Ba MLWALW WAPOUTAAPU HMMaNapgaH nbopat?
8. YUOK rasmMHmM yaHraaH TO3analll }KMX03N1apUHUN KETMa KET/IUTI.
9. XOMaLEHM EKMLL YYYH KANCK YYOK Kynam?
10. KonyegaHHM EKMLW YYOKNAPUHUHT GapKM HUMaAa, YNapHUHT ad3annmrn Ba

KaMynUanurm HMmadaH M60paT
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8. Keiic - cTaamn
“CuJabBUHUTHH QJIoTAIUA YCYIUAAa OOMUTHIIHUHT TaAaéprapjank 6ocku4u”

Kupum. Axomu coHuHr ycO Oopumm «O3MK OBKAT JaCTypHHHM amaira
OLIMPUIIIHWY OUPHUHYM Japaxkara KyTtapuO Kyimoxna .bynna xamuiinu Vrutiap
CAJIMOKJIM YpUHHHU drajiiaiiin. CuIbBUHUTH (rioTanus ycynuaa OOMUTUILIA XOM-
amé TapKuOWJaru Kajauid XJopuaHu MUKIopuHU 31,5% naH kamalTupMacivK Ba
TYOPOKCUMOH Kymumyanap (T.K.) Mukaopunu 1,5-2,0% npan ommpmMaciuk
Myxumaup. CUILBUHUT TapKuOM 3ca katta opanukaa; KC1-25,0-32,5% , T1.k.-3,0-
6,5% Vy3rapu0 TypuOau. UlyHMHr yuyH yHM | MM JaH KHYMK YyJI4amraya
Malananr, TapkuOugarn ~ TYNMPOKCUMOH — KyIIUMYaJIapHU  @XpaTHIl  YIYH
nuiamMcu3ianTupuinaan. Konran T1.K. jmapHu  ¢diotanus xapaCHUAArd canouit
TabCUPUHU KaMaWTHPHII YYyH [UIAMCU3JIAHTUPUITAH CHIIBBUHUT CYCIEH3USICU
nernpeccop owiian apanamtupuwianu. Jlenpeccop cudaruia xap TOHHA CHIIbBUHUTIA
250 - 300r nman (ypraua Hapxu 1 kr -2500-3000cym) xkpaxmainb capduananu. [y
cababmaH , ymly xapaéH MabCyIUSATIN TEXHOJOTMK OOCKHWYTa KUpaau Ba UILIA0
YUKApUIIl TEXHOJIOTUICUAA MyaMMOJIapHU TYFIUpaIu.

Keiic cragupnarm acocuii myammo: CuibBUHUTHU QioTamus ycyiauja
OOMUTUIIHUHT Ta€prapiivK OOCKUYHU >KapaéHUIard MypaKkKaOJIMKIApPHU aHUKJIALLL.
Henpeccopnap cappuHu KaMauTupuil OViindya aHUK TaBCUsJIap OCpHIIL.

MYOMAHUHI KEJIUb YUKUILIN

KomupoB ®apxon Ba AzumoB YTkupnap 2010 kumm Tomkent Kumé
TEXHOJIOTUS HWHCTUTYTUHM MAarucTupaTypacMHu Oup Typyxjaa Outupauiap.
Opanan TypT Hun yrau. A3uMoB YTkup JlexkoHoOoa Kaauiian YruTiaap 3aBoJura
uira 6opuo >KoMalIM TPUIIKOKIUTH cababnu 1ex oouuturu Oynuau. Konupos
dapxoJ; UHUCTUTYTHA KOJAUO AeNpecCOpHU capdUHU KaMaUTUPUII Ba KpaXMaJHU
LEJII0JIO3alId YMKUHAUIapaad odrHaaurad Na-KMI ra anMamTupuin yctuaa vl
onn6 6opau Jlaboparopus mapouTuaa KOO HaTHXaap oyau. Xap Oup ToHHA
cunbBuHuTra 60-80r Na-KMIl wunwiarranga *“ JAKY3” YK permamentuna
KypcaTWiran HaTuwxanapHu onau. bynnan xypcana Oynran ®apxon Koaupos
UIUTA0UYMKAPUIIT CUHOBHHM YTKA3WINTa Y4yH XaT OpKajld KOpXOHara Myposkat
kuiau. Kopxonanmaruiap Na-KMI] Tommica OJIIMH 3aBOJl MapKa3uu
naboparopusicuna (3MJI) cuUHOMAH yTKa3WIIMHUA Ba CyHIpa HILUIA0YMKapHIIIa
CHUHOBJAH yTKa3uIWHUA MabiayM Kwinuiaap. @apxox KomupoB Na-KMII umiad
YUKapyBYM OuWp KaHua Qepmanap OumnaH yupaman Cupranuaa skoujamraH
depmanunr wmmad uukapaérran Na-KMI[  cudatu yHra MabKyn Kenmiu,
kwiorpamuan 6700 cymman 300kxr onumra maptHomMa Ty3au,pepma paxOapu
arapna Na-KMI[ xap #uium katrta MUKAOpJa OJMO Typca ap30HPOK Oepuild

MYMKHHJIMTMHA XaM MabJIyM KWJIIH.
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®apxon Komupos maxcuit xucoouman 15 kynra JIKY3 ra cadapra 6opau.

3MJI na yTkasraH CHHOBIApW JIa0OpaTOpUsi CHUHOBJIAPU CHUHIApH SIXIIU
HaTWka Oepau. 3aBOJ TEXHUK KEHramuaa Oapuya TEXHUK XOAUMIIAp UIITHPOKUIA
3MJI Hatwkanapu MyxokaMa KWJIMHIM Ba UILIA0 YUKApHUII IAPOUTHIA CHHOBIAH
yTKkasumra pyxcat Oepunan. XoM—amé€ onau0d Kenuil KUWHJIAIIraHmd
MalIMHaJapHU OMp KUCMa Tamupiamjga OyiraHiurd y4yH omOopaa Koyra
CWIBBUHUTIAPHA WHUFUO WIUIATHIN Ba OMp KyHIAH CYHT WIUIA0YMKAPHUII KOPUN
TabMUPra TyXTaTUIUIIN TabKUJIAHIH.

Vma kynn keuku cmeHa Na-KMI[  sputmacuuum Taiépnamau ,dpTanad
oupuHun cmeHa Na-KMII wu xapa€ura Oepumiau. dioranus MarieHacujaaru
KYIIUKHU XOCWUJ OYJUIIN,JICHTaTu (UIbTA YCTUJAArM  KEKHUHT HaAMJIMTHU Ba
kypuHnuiiuau kypran ®apxon KoaupoB Ba 1ex uImumiap Xypcasj OyJIHUILIH.
Keuaman OyéH kypunmai iypraH A3uUMOB YTKUp XaMm €THUO KeJJId HaTWXKaHU
kypud nyctunu TtaOpuknagu. dapxon KoauwpoB Oapua xapaHiapHu KypuO
YUKUII YYyH LEeXJapHU aiinaHuO uukau . [aauTinu 4uKuHIMHA (QUIbTHpIIALl
OockuuMia WKKUTAa GUIBTUP YpHUTa OWTTacH WILIAETTaHUHU Kypau , Oy
YUKMMHA KaMaluiura oiaud KenumuHu Ownapau byHpnan ayctunu xabopaop
KWwiragaa y Oy KaMUWJIMK T€3 TyFpUJaHAIIMHYN alTAraH 3/1u.

OnuHran maxcynor Ba unkuHawiap 3MJI TOMOHHIAH TaxJIMJI KUJIWHTaHIA
MaxcCyJIOT FOKOpH cHdaTaa 3KCHOPTra JOMHUK 3SKaHJIWIM, aMMO MaxCyJIOT YHKUMO
86% ypHura 85% HM TamIKWI ATraHIUTd MabiayM Oynnu. ByHnaH TamBuinra
tymran @Papxox  KoaupoB uMKUMHM mnacailum caba0MHU aHUKJIAll Y4yH
Mapka3uil OOIIKApYBAAaH OXUPTH 3 KYHJIMK HATHXAJTapHU OCpHUIIHH Cypaau
JIEKUH y OyHU OJ1a OJIMaJIH .

Wuuctutyr nabaparopusicuzia  Ba 3aBOJ Mapkasui jabapaTopuscuia
droTanus MamMHACH MOYJUA WIUIA0UMKAPHII [IAPOUTUTA SIKUHIAIITHPUIITaH
niapouTiapja OJIMHTaH M>KOOMH HaTKajgap MUUTA0YMKAPUII IAPOUTUIA Y3UHU
OKJIaMaraHu yHU TaxyOra coinau. by MyaMMOHM KaHAail €uuil JIO3UMIIUTH YHH
YUIaHTHPUO KYau.

CasoJsuiap
1. ®apxon Komupor daonuaruna Kanman MyamMMo naiao oymau?
2.Yuiby MyaMMOHUWHT €4UMH SHT aBBaJl HUMara 60opub takamamn?
3.Jenpeccopnapra KaHjai Tanadnap Kynumaau?
4. Jlenpeccop cudaruiga kpaxmaagaH OOIIKa MOJJIajJapHU XaM HIIIaTca
oynaguma ?
5.Xowm améra KaHjai tanadnap Kynumaau?
6.Huma yayH 3aBoj kpaxmangan ¢oiiganaran?
7.@notanus xxapa€HUra KaHIad OMUAJIIAp TAbCUP KypcaTaau?
7.dnoTanns caMapacvHU OLUMPUII MYIIIapy MaBXKyIMH?
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8.Cuzuunr ¢ukpunruzua dapxon KoaupoB kaHmail e4uMHU KYyIJjamiu
3apyp. Huma yuyn?

9. ®apxon KomupoB wunuiabuumkapuin CHHOBUHM KalWTa yTKasca
oynmacmuau ?

10.YukuMHUHT KaM OyIUIIN HUMaapra OOFIuK?

11.YukumHau kam Oyiuiura cabad Humazaa aed yinacus?

12.Kopxona pabGapu OJjicaHru3 KaHaal Xysocara KejaraH OyJiap 3UHTH3?
Huma yuyn?

12.MyaMMOHHHT f03ara KeJIHIIura HuMa cabad?

13.Cu3 kalicu e4uMHHM TaHiarad Oynap 3AUHTU3?

“@ocharau xom améaapHu oo THIN
1.KeiichuHr makcaa Ba Basudasapu
KelicHuHT acocuii MaKcaau

1. ®ochop Ba dochop YFUTTAPUHUHT UIUIA0 YMKAPHUIILAA XOM amié
XyCyCHUSITIapU TYFPUCHIA TYITyHYA OEpHILL.
2. ®ocdoputnap KailTa UIILIAII )KapaHU XaKuaa MablIyMOT OEpHILL

YKyB haonusiTHAAH KYTHIAANTAH HATHKAJIAD:

= dochop Ba dochop VruTIapuHUHT UNUIA0 YUKAPHUIIAA XOM amié
XYCYCUSATIAPUHUTYLITYHTUPHUO OEpHILL;

— dbochopuTnapkaiTannuianpKapaéHu XyCyCUSTIAPUHUKY Al OUITUII;

= MyaMMOHH aHUKJIa0, YHU Xall KUJIUIIIa €4UM TOTTHIIL.

2. Yoy keiiciu myBadgpakusiT/in aMajira omupui y4yH OJAHHAAH
Tagadajgap Kyinjaaru OWIMM Ba KYHUKMAaJiapra sra 0yJIMoru 3apyp:

Tanada Ouianmm Kepak.

®docdativ xoM amEnapHu OOMUTHIL XKapEHIIAPUHU;

Tasada amajira olIMpHUIIN KepPaK:

- MAB3yHU MYCTaKWJ YpraHau;

- MyaMMOHHU MOXUSITUHM aHUKJIAIITUPAIH, FOSIIAPHU UIITApU CypajIu;

- MabJIyMOTJIADHU TAaHKUJIMWA HYKTal HazapJaH KypuO 4MKUO, MYyCTaKuiI
Kapop KaOyJ1 KWJIUIITHU YpraHaiu;

- ¥3 HyKTau Hazapura 3ra 0yinu0, MaHTUKUNA XyJIoca YUKaPa/Iy;

- VKyB MabIyMOTJIapu OWIaH MYCTaKWJl WIUIAWIH, MabIyMOTIApHU
TaKKOCIAWI1, TaXJIMJI KWIaAu Ba yMyMIIAIITUPAIH.

Tanaba sea 6y1moeu Kepax:

- KOMMYHHUKATUB KyHUKMaapra;

- TAKAUMOT KYHUKMAaJapura;

- XaMKOPJIMK/A UIILIAIl KYHUKMAalapura;

- MyaMMOJIH XOJIATJIapHU TaXJIWI KWIKII KYHUKMalapura.
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1-xanBan

AMayuii Ba3UATHU 00CKHYMA 0OCKMY TAXJIMJ KMJIMII Ba XaJI 3THII Oyiiuya

Tajadajiapra ycayoui KypcarmaJiap

N 6ocknuiapu

MacJjaxaTjap Ba TaBCHSTHOMAJIAP

1.Keiic Ba yHMHT
axbopoT
TabMUHOTH OUJIaH
TaHUIITUII

ABBaJIO Keiic OuaH TaHUIIHHT. “DocdaTiii XoM aménapHu
OoluTHI” MaB3yCHHUHT MaKCaJu Ba Basuparapy XaKuaa
TYIIyHYa XOCHJI KWJIHII y9yH MaB3yra ouj 0op Oynran
aX6OPOTHHU JIUKKAT GHIIAH YKUO YMKHII JIO3UM. Y KHII
MaliTHIa Ba3UATHHA TaXJIWJI KWJIKIITA HIOMIHJIMAHT.

2.bepuiran Ba3uaT
OWIaH TaHUIIUIIT

MabayMOTIIapHH sTHA OMp MapoTada TUKKAT OujiaH YKUO
quKUHT. CH3 YIyH MyXuM OYJraH caTpiapHu OeITHiIaHT.
bup ab3amian MKKHHYY ab3arra YTUIIaH OJNH, YHH UKKA
y4 MapoTaba Ykub MasmyHura kupubd 6opamus. Keiicnaru
MyXUM (PUKpIIApHU OCTHUTa YN3UO KYHUHT.

3.Myammoiu
Ba3UATHU TaXJIUJI
KW

Acocuit MyaMMo Ba KHYUK MyaMMoJIapra TUKKaTUHTU3HH
a0 KUJIUHT. Acocuii Myammo: Kopamoz
dochopumnapunu éoiiumun-MabaYM MUKOOPOAZU XOM-
AUEHU TIYKOMUIUWU OUIAH 002TUK KUMMAmOaxo HcapaéH
xucoonaunaou.

Kylingaru caBoiapra xaBo0 Oepuilra xapakaT KUJIHMHT.

1. XoM aménapHu OOMUTHII A3TraHa HUMaTapHU
TyIIyHAcHU3 ?

2. ®docdop yruTnapuHu TUILIA0 YUKAPUIIIA KaH/Iai
xoM aménapaan dhoigananunagm ?

3. AnmaTtuTiap KaHaal MUHEpayiap XucoOJiaHaIu Ba
KaepJjiapaa yupanau ?

4. dnoTanus KaHaal ycya xucobnanaau ?

5. bexopun maiga ;KMHCHAp KaHIanl axxpaTuiagy ?

6. dochaput pynanapuHu OupiaaMyu OOUUTHIIN I3TaH]Ia
HUMaJapHU TylIyHacus ?

7. Pynanapuu OOMHUTUIIHUHT KaHAAl yCyJlapyu MaBxKy/l
8. PecnyOnukamuzna kanaai gocopuriapaan
dolnananunagu ?

9. Koparor ¢pochoputiapunu 60MUTHI KaHal xKapacH

Ba Ba pyaanaH P,Os HUHT MaxcyJioTra axpauiil 1apaxacu
Heua % HM TaIKwWi dTagu ?

4 Myammonu
BA3USITHU CUMIII
yCyJI Ba
BOCHUTAJIAPUHU
TaHJIall XamJa
acocaril.

Yoy Ba3usATAaH YMKUO KETHUIT XapaKaTIapUHU U3J1a0

TOMMII MAKCAJANIa MyaMMOJIM Ba3uAT KaJBaJIUHU

TYJIIUPUHT. MyaMMOHM €4HII YYyH XaMMa Ba3uATIApHU

KYpUO YUKUHT, MyKOOWII Ba3USITHU SIPAaTUHT.MyaMMOHU

€YMMUHU aHUK BapuaHTiIap/aH Taniaad onuHr. XKaasamHu

TynaupuHr. Keiic Ounan unuiai HaTHOKaJlapuHu €3Ma
aBUIIA UJIOBA YTHHT.
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2-KaaBall

“MyaMMO0JIM Ba3UAT” KAABAJUHH TYJAUPHHT

Basusitnaru myammoJiap Myammo.iu BazusaTnan YnKno KeTHuIn
TypH Ba3USITHUHT KeJIHO Xapakatjapu
yuKHII cabadJapu
1. OuaTpanusm 1. Pypamarn  65- dnoranmsnanmaa
KoHleHTparmsigaru 1 1| 70% ruHa P,Os OoWuTHUIIAANTaH pyaagaH
P,0s TaHHAPXH | MAaXCyJoTra axpaTuo P,Os HUHT MaxcyoTra
OOlIJIaHFUY PyJaHU KYyPYK | OJTMHA[IH, KOJITaH QXKPpaHIIL TapaXKACUHU
MaianamniaH docharnapHuHT OLLUPHUII MaKCaAnIa KypyK
onmuHaguran  Qocdoput | yuman Oup  KUCMU Maiinanam Ba P,Os
yHura HucOataHn 2,5-3 | KyHKyMm Ba | MaxcCyJioTra axpaTuO OJIUII
MapTa KUMMAT/IHP. YUKUHAWIAP IIaKINaa KapaéHJlapuHu
WYKOTWJIAJIN. TAKOMUJUTALLI TUPULLL.
2. draoranusiamnaa 2. Pynanu
OoMuTHIIaIUTaH pyjaaaad | OoduTumn sxapaéHuaa
P,Os wuar wmaxcynorra | 35% ¢ocdaraun momia
axpamumn Japaxacu 63- | HYKOTHWIaau
65%  HuUrMHA  TaAIIKWUII
STau.
3. bovintum 3. Tapkubura 16-
dhabpukacuga anya | 18% P,O5 Ba 4-6 %
MUKJI0pAaru pyzaa | MrO oynran
YUKWHIUTA TalllIaHaIu dbochopur

AIUTATWIMANIN
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3-xaaBai
Keiic Onmiian nuiam :xapaéHuHA 0aX0/1a11 Me30HJIapH Ba
KYpCcAaTKUYJIapu(ayIMTOPHUSIaH TAIIKAPUIA Ba ayIUTOPUAIA OaKapuIraH

U1 YYYH)
Ayautopusiian Talkapy Oa)xxapuiiral Uil yayH 0axoJjaml Me30HIap Ba
KYpCaTKAWIapu
Tanabanap| Acocuil MyaMMo Myammonu Bazustnan unku6 | Kamu
py¥xatu | axxpaTuO OJUHUO | Ba3UATHUHT KEIUO KETHIII MaK.

TaIKUKOT OOBEKTH | YUKHUII cababiapy |XapakaTiiapu aHUK 50
aHWKJIAaHTaH MaK. | aHWK KypcaTWIraH |KypcaTWUJTaH Mak.
16 Mak. 20 20

4-xanBan Ayauropusijia 0a:KapuiIraH uil y9yH 0axo/ian Me30HJIapH Ba

KypcaTKu4JIapu
I'ypyxnap I'ypyx Masiymoriap XKapobGmap Tynuk | Kamu
pyiixatu daomuru KyprazMaiau TaKkIuM | Ba aHUK Oepwiiau | Mak.50
Mak. 20 TUJIAN MakK.10 Mak.20

VI. MYCTAKWJI TABJINM MAB3YJIAPU
MycTaku MIIHH TAIIKWI STHIIHUHT IIAK/JIM Ba Ma3MYHHU

MycTakuia TabiuM TETHILIM YKyB MOAYIH OViimdya wunoiad YuKWITaH
TONIIMPUKJIAP ACOCHJA TAIIKWI STWUIaJAM Ba YHUHI HATW)Kacuaa TUHIJIOBUYMIIAp
OUTHPYB UM (JIOMKMXA UIIW) HU Tal€praiiau.

butupyB umm (Joiirixa WIM) Aoupacujia Xap OUp THUHIJIOBYM Y3U Japc
Oepaérran (anu Oyiinya DSJIEKTPOH YKYB MOIYJUIAPUHUHT TaKIUMOTHUHU
Tanépnanau.

OJIEKTPOH YKyB MOJYJUIADMHM Tauépnamga KyduJaruiaapra ajoxuia
YbTUOOp Oepunaau:
- TaBCHsI KWIMHTaH aJabMETIapHU YpraHuil Ba TaXJIMJI ATHILL;
- cOXa TapaKKUETMHUHT YCTUBOP MyHaIMIUIApU Ba BazudamapuHu EpUTHLL;
- MYTaxacCUCIHUK (paHimapugaru HHHOBaLUSUIApAaH XamJla WIIFOP XOPUKHIM
Taxpubanapaan QorigaraHuII.

yHuHrAeK, MyCTakui TabJIUM KapaéHUAAa THUHTJIOBUM KacOuil daonuaru
HaTIDKaJapuHU Ba Tajabanap ydyH spaTHIraH YKyB-METOIUK pPecypclapvHU
“OnekTpoH NoTphoaro”™ TUZUMHUTA KUPUTHUO OOPHUIIIN JTIOZUM.

Nunad yukuirad yKyB Moaysuiapuaa panHu y3namtupuinra Epaam 0epyBuu
KylIuM4a MaTepualljiap: 3JIEKTPOH TabJMM pPECypcliapd, Mabpy3a MaTHHU, BHUJIEO
pecypcnap, riaoccapui, TECT, KPOCCBOpAJIapU Ba OolIKajap MaBxXyA OViIuIN
MyMKUH. by MarepuamiapHu coxa Oyilmua oMMaBUi OHJIAH OYMK KypcllapuiaH
OJIMII TaBCHUS ATHIIA]IH.
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MycTakuia TabJuM MaB3yJiapu:
MuHepan YFUTIapHUHT XaJIK XYKaJIATUAArd aXaMUSITH
®docdat xoM amiénapu Ba yjaapra UiuioB Oepull ycyiapu
Cymniepdocdar unuiad yukapuin TEXHOJOTUICH
DKCTpakuoH Gocdop KUCI0Ta UILITA0 YNKAPUIL TEXHOJIOTUSACH
Kymanok cynepdocdar umiad ynkapuin TeXHOJOTHSACH
A30Tnu YruTnap Typiaapu, uiiad YuKapuil TEXHOJIOTHSICH
Kapbamun uninad yukapuii TeXHOIOTHICH
AMMOHUI cynb(aT ONUII Ha3apHUsICH Ba UIIA0 YHKAPHUII TEXHOJIOTHICH
. Kanuiinu yrutnap typaapu, unuiad 9uKapuIn TEXHOJIOTHICH
10 Cy1oK a30TiIi YFUTAAp, TypJiapy, UILIA0 YUKAPHUII TEXHOJIOTUSACH
11.03ykanu xkamuii hocdatiap TypiapH, UIniad YUKapUI TEXHOIOTUSICH
12. AMMonuit pocdarnapu unuiad YUKapuIl TEXHOIOTHICH
13.MuxpoyFruTiap Uluiad YUKaApUIIl TEXHOJIOTUICH
14.4. Komrinekc MuHepan yFuTiaap
15.11acT HaBnu GochopuTiapHu KaiiTa Uil YCyIapu
16. AMMOHMIIN cenuTpa UIIad YUBAPHUII TEXHOJIOTHSICU
17.Ammodoc uiiad YuKapuil TEXHOJIOTUSCH
18.Kym cynepdocdat uimad yukapuiil TEXHOJIOTUSICH
19.0nuii cynepdocdat uiiad yuKapuil TEXHOIOTUSICH
20.AMmodoc niiad YuKapuI Ha3apusCcy Ba TEXHOJOTHUK XHUCOOIapu
21.KamEO MeTayuTapHUHT XOM allé MaTepuasuiapu.
22 MuHepaIapHUHT TApKUOUI KUCMITApH.
23.MuHepaiapHu aKpaTuill yCyJulapu.
24.Kam¢EO Ba HOAMP METaJUIapHU OOMUTHUIN yCYJIIIapH.
25.KaméEO Ba HOAMP METAJUIAPHUHT XOcCcalapy Ba KYJUTAaHUJIUII cOoXajapH.
26.I'unpomMeranryprus ycyJuiapu.
27 .1TupomeTamnyprust ycyJiapHu.
28.MeTamtyprusi cCaHOaTH/1a aHAJIMTUK HA30par.
29.Meramnyprus caHoatuia aTpod MyXUTHH XUMOS KHJIUIIL.
30.MeTaHHUHT XJIOPJIU XOCUJIaJIapH.
31. QuxyopOyTennap.
32.I'a3 (hazacuaa xjoprail peakTopiiapu.
33.4 I'a3 azacuma xjaopiaml TEXHOJIOTUSICH.

WX R W=
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Tascus ITHIAETIaH MaJIaKaBU# U1 MaB3yJIapu:

1. “Hoopranuk monjanap KUMEBUM TeXHOJOTHSCH MOAyIHMHUHT “Cynbdat
KHCJIOTa WIIA0 YMKApHUII TeXHoJIorusicu” Oo0ura YKyB ycCIyOui Makmya
TanépIaril.

2. “Hoopranuk Mojananap KUMEBHUIM TEXHOJOTUACH MOIYJIMHUHT “BofiaHran
a30T TexHoJyiorusicu” 6o0ura YKyB yCiIyOuid Maxkmya Tarépiaril.

3. “Hoopranuk MoJianap KUMEBUIA TEXHOJIOTHUACU MOJTY TUHUHT
“KamplHANMSUTAaHTaH cojla WIuIad YMKApHIN TEXHOJIOTHSICH Oo0ura YKyB
yCIIyOuit Makmya TalépIiari.

4. “MunHepan YFUTIap TEXHOJOTUACKH  MOAYIMHHHT “AmMModoc wuIuiad
YUKAPUII TEXHOJIOTHACK  000uTa YKYB yCIyOuii MaxMmya TarépIar.

5. “Munepan yFutiap TeXHoAOrusick MoAyauHuHr ‘‘Kapbamua wunuiad
YUKAPHUII TEXHOJIOTHACK~ 000uTa YKYB yCIyOui MaxMmya TarépIar.

6. “Munepas YFUTIAp TEXHOJIOTUSICH MOIYJIUHUHT “AMMOHMIUIM CEIUTPA
UIU1a0 YMKAPUIIT TEXHOJIOTHUsICH 600uTa YKyB yCIIyOuilt Maxkmya Tai€pari.

7. Maxammuii XoM aménap acocHjia HOOPraHUK MaTrepuajiap TapKUOWHU

“EXCEL” nactypuaa xucooari.

[TonukpucTay1 BA MOHOKPHUCTAI CUJIMKAT MaTepualiiap CUHTE3H.

9. Maxamnuit xoMm aménap acocuyua cunukar marepuan tapkubunu “EXCEL”
JACTypHUJa XMCOOU Ba UILIA0 YMKAPUII TEXHOJIOTUSICH.

10.TTopnaH/geMeHT HIUIa6 YMKAPHIN TEXHOIOTUSCH, Y30EKHCTOHA LIEMEHT
UIU1a0 YMKAPUIITHUHT UCTUKOOIIIapH.

11.Kypunum KepamMuKacu TypJapd Ba HIIA0 YWMKAPUIIHUHT 3aMOHABHIA
TEXHOJIOTHUSIIapH.

12.Yunuu Oyromiiap TacHU(IAHUIIM Ba UIILTA0 YUKAPUIL TEXHOJIOTHUSICH.

13.®DasHc OyroMiapHU HMILIA0 YUKAPUII TEXHOJIOTHSCH, (PASHCHUHT KUMEBHIA
tapkubunn “EXCEL” nactypuna xucoOiari.

14 Kypunuimn  KepamMHKacd WIIIa0d YUKAPUII TEXHOJOTUACH, KypPUIIUII
rutnTHUHT TapkuOouHu “EXCEL” nactypuaa xucobnari.

15.Manmmii-xy>kanuk [uina maTepuaiiap Uinoiad YuKapuil TU3UMIIAPH,
mumasayHr muxta Tapkuouan “EXCEL” nactypuna xucoobmari.

16.Kypunumn muina Typjiapyu Ba HILIIA0 YUKAPUII TEXHOJIOTHSCH, IUIIAaHUHT
mxrta Tapkubuaun“EXCEL” nactypuna xpcoo:mari.

17. Texauk mwuIma woulad YUKAPUILL TEXHOJOTHSICH, IIWINAHUHT —IIIMXTa
tapkubunn “EXCEL” nactypuna xucoOari.

18.Cutanmnap Typinapu Ba  yJapHUHT  xoccainapu. Kpucrammmzanus
HyKjeaTopiapu. bup Ba kyn noraHaJluk TEpMUK UIUIOB OepuIll Hynu OuiiaHn
cUTaIIap OJUII.

19.Hoaup Ba kamME€O MeTaIapHU OJIUIIAA TACTIIaKK TalpJIoB sKapaHiap.

20.®noTanus ycyauaa MUHEpaIapHi OOWHTHILL

21.T'mapoMeTtamnyprus yCyJIIapUHUHT TEXHUK UKTUCOUN TaBCcU (DU

22.O1eKTpoau3 yCyauaa MeTalIapHu OJIMII Ba TO3AJIMTUHU OLIUPHILL.

23.Cop01noH xapaeniap épaamuaa Kameéo MeTaJTapHU OJTUIII.

24.9kcTpakius yeyJulapuHu KamEOMeTaiap TEXHOJOTUACH 1A Ky JUTalll

25.ApomaTuk yrieBoAOPOAJIAPHU raJOT€HIIAIHUHT SHTU TEXHOJIOTUSIIAPH.
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26."Nmnabd ynkapy KOpXoHaNIapuHH Joinxanam acociapu” danugan "Hnuiabd
YUKApUIll KyBBaTH XUCOOH" OOOMHMHT 3JEKTPOH YKYB MOJYJIMHU HILIA0
YUKHUII

27."Ummad dYukapu KOpXOHAJTapWHM JoWuxamaml acociapu"  QaHugaH
"Jloltmxanamga OuW3HEC IJIAH TY3UII acociapu" OOOMHUHT AJIEKTPOH YKYB
MOYJIMHU UILIA0 YUKUII

28."Nmnab yukapyu KopXoHaJTapuHM Jioduxanam acocyiapu” danunad "Umuiad
YUKAPUII OMHOJIAPUHUHT ACOCUM 3JIEMEHTIapHu" OOOMHUHI 3JEKTPOH YKYB
MOIYJIMHU UIIIA0 YHKHUTIT
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VILTJIOCCAPUI

Tepmun V36eK TUINIAr MapXu Definition in English

3o dbocdop, kanuid, kanplui, Marauii | phosphorus, potassium,

AJIEMEHTIIap Ba OJITUHTYTYPT calcium, magnesium and

sulfur,

Opranuk yJlapAary 3jaeMeHTiIap ycuMirk Ba | their elements in the

VFUTIAp XalBOHJIAPJAH OJIMHAUTAH structure of plant and
YUKUHAU MOJIanap TapKuOuaa animal waste. Such
Oynmanu. OyHmau yruTiapra fertilizers primarily deaf,
OupuHYM HaBOATIA T'YHT, as well as plants and
ITYHUHTIEK YCUMIIMK Ba animals out of wastealso
XalBOHJIAPAAH YNKAJIUTAH includes products derived
YUKUHAJIAPHU KaiTa UIjiaml from the processing of
HaTMKacuja OJIMHAaUraH green fertilizers .
MaxcCyJoTJIap XaM Kupajau, OyHra
AW YFUTIAPHA XaM KUPUTHUII
MYMKHH.

bakrepuain TYHpOKJaru Ba yrutiapjaaru xaBo | The organic matter in the

YFUTIap a30TH €KW MUHEpAJUJIAIITaH soil and air or nitrogen
OpraHuk Mojjaanap OuiaH fertilizers mineralized
O3UKJIAaHYBYM MUKPOOPTaHU3MJIap | microorganisms pigeon-
TyTraH [penapariap Kupaiu. fed drugs. such fertilizers
OyHnal yruTiaap KaTopura include soil azotobakterin
a30TO00aKTEpUH, TYMPOK HUTPATHHM | nitragini.
KUpaJIu.

Tyrpuaan- YCUMIIMKJIAPHUHT O€BOCUTA plants intended for direct

TYFpHU O3UKJIAHUIIUTA MYJDKaJIJIaHTaH feeding fertilizers. for the

UIUTATUJIAAUTaH | YFUTIap. yjaap Tapkuouaa life of the plants they

YFUTIap YCUMIIUKJIAp Xa€TH YUyH MYXUM contain important
OysraH anemeHTaap: a3oT, hocdop, | elements: nitrogen,
KQJINM, MarHui, OJTUHTYTYPT, phosphorus, potassium,
TEMUP, IIYHUHTJIEK magnesium, sulfur, iron,
MUKpodsieMeHTIap (0op, as well as trace elements
MOJINO/ICH, MUC, PYX, KOOAJIbT) (molybdenum, copper,
TyTaaH. TYFPUIAH-TYFPH zinc, cobalt). the direct use
WIUIATUIAAUTAH YFUTIIAP, Y3 of fertilizers, in turn,
HaBOaTuaa, ogauii (Oup €xinama) Ba | simple (one defended his)
koMmIuieke ( kym €kynama) yrutnapra | and complex (double) is
OYMHaIH. divided into fertilizers.

Opnuit yrutiap | TapkuOuaa YCUMIIMKIAP oziqluvchi plants in the

O3UKJIYBYH dJIEMEHTJIAp: a30T,
dbocdop, kanuii, Marauii, 0op Ba

structure of elements:
nitrogen, phosphorus,
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Oolikanapian ourracu Oyiaaura
YFuTIap.

potassium, magnesium,
ron, fertilizers, and one of
the others.

Mukpoyrutiap | kam Mebépja (rekrapura rpamMm Ba | ess than normal (in grams
KHjiorpaMmmiapia) and kilograms per hectare)
KYJUTAaHWIAAUTaH YFUTiap. used in fertilizers.
TapKUOH1a MUKPOIJIEMEHTIIAp microelements - boric
TYyTran — Oopar kuciota, muc(m)- | acid, copper (2) sulfate,
cynb(dar, aMMOHUI MOJTOIAT Ba ammonium molybdate,
OOIIKA TEXHUK Ty3J1ap and other technical salts.
WIUTATHIAAU. KUIUIOK Xy>Kanuruaa | agriculture also water-
CyBJla SpUMUTaH XaM, CyBJIa soluble, water-insoluble
SpUMaiUral xaMm MUKpoyrutiap | micro fertilizers are used.
WIUIaTUIAN.

Mypakkab TapKuOUJaKaMHIauKKUTAa03yKasJie | contains at least two

YFUTIIap MEHTUTYTTaHYyFUTIIAP. elements pigeon feed
MKKAJIaMYUKOMILIEeKcapyruTiapna | fertilizers. secondary
y4JIaMYUKOMILIEKCYFUTIIapTypaapr | complex fertilizer and the
abynuHaIu. tertiary complex fertilizers
MypakkaOyFutnapTapkuouaamysu | types. as well as the
HIIEKMUKPORJIEMEHTIAp, structure of complex
NeCcTUlMABAayCTUpYBUMMOAAanapKy | fertilizers, micronutrients,
MIMMYIapUXaMOYIMIIMMYMKUH. | pesticides and growth

supplements also can be.

PU3UOIOTHUK YCUMIIMKIap acocaH KaTuoHiapuHu | plants mainly fertilizers

KUCJIOTaJIN y3JIAIITUPAIUTaH YFUTIAP, uzlashtiradigan cations,

YFUTIIap aHUOHJIAp 3ca TYNPOK SPUTMACUHU | anions in the solution

KUCJIOTAJIMIIMTUHU OIIUPAIH,
MacaliaH, aMMOHUH CyJibdar,
aMMOHHW HUTPAT, KAIUHN XJIOPUJ,
KaJinii cynbdat Ba Oomkanap.
(U3HOJOTUK KUCIOTANU YFUTIapra
aMMOHUWJIIN a30TJIU YFUTIAD,
IIYHUHT/ICK KapOaMua1 Xam
KUPUIIIA MYMKUH.
HUTPUPUKAHUSIIOBUN OaKTepusiiap
TabCUPHUJIa AMMUAK HUTPAT
KHUCJIOTaraya OKCHJIJIAHUILIN
HaTHXKACHUA TYIIPOK
KUCJIOTAJIUIIUTU OPTA/IH.

increases the acidity of the
soil, for example,
ammonium sulfate,
ammonium nitrate,
potassium chloride,
potassium sulfate, and
others. physiologically
acidic fertilizers
ammonium nitrogen
fertilizers, including urea
can also enter.
nitrifikatsiyalovchi
bacteria, ammonia, nitric
acids increase the acidity
of the soil as a result of the
action.
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DU3MOIOTHUK AHUOHM YCUMJIUKJIapra anion build fertilizer plants

UILKOPUH accumuiAnusnanaauran yrutinap | collected without their

VFuTaap yiapaaru KaTHOH TYIPOK alkali cations in the soil
MYXUTHHH UIIKOPJIAIITUPTraH environment. for example,
X0J1/1a TYTUTAaHAW. MacajaH, such as fertilizers, sodium,
OyHJail YruTiaapra HaTpui, kanuil | potassium and calcium
Ba KaJIbLIMM HUTPATIAPU KUPAJU nitrate

['MrpoCKONMKIN | MOJJJAHUHT XaBOJaH HAMJIMKHU feature substance

K IOTHII XYCYCHSITH. absorbing moisture from

TUTPOCKOMUKIMKHU KEHT
TapKajirad 0axoJam - % OunaH
udoaanamaup rurpoCKOMUKINK
HYKTacH aHUKJIaHAU. CYBJa
APYBYAH Ty3J1ap YUyH
TUTPOCKONUKIIMK HYKTacH (K)
TY3HUHI TYWHHTaH SPUTMACU
YCTHAAaru CyB OYFUHUHT Mapluai
OOCHMMHHM XYyJIU Ty XapopaTaaru
Oyp OusiaH TYWHMHTUPUIITAH
XaBOJIard CYBHUHT OyF O0cUMUra
HUCOATH OPKAJIM aHUKJIAHAIU

the air. hygroscopic
widely preferred
expression gigroskopiklik
point. water-soluble salts
are hygroscopic point (k)
on a saturated salt
solution, with the
temperature of the water
vapor pressure of partsial
the same pan enriched by
the rate of heating of the
water vapor pressure

Tabuuii orum

CCIIMITYBYH MAaTCpHUATHUHT

As aresult of the shedding

Oypuaru TYKAJIMIIN HAaTHKACH 1A of the transplanted
TYIUIAMHUHT TOPU30HTAI 032 material collection playing
OnIaH XOCHJI KWJIaurax with the horizontal
Oypuaruaup. surfaces of the corner.

[Manyprukéxu pyAanary Ty3JIApHUHT SpUII ores, salts, based on the

KUMEBUU YCYII

xapopat ko3 duiieHTIapura
acocyiaHrad 0yiau0, SpUTHIL Ba
KPUCTATIAHTUPUII WyNn OWIIaH
Ty3Jlap KETMa-KET aKpaTuod
OJIMHA/IH.

melting temperature
coefficient, melting and
crystallized salts with Yuli
series separated

CunbBuH KaJIMU XJIOPUJIU potassium chloride
["anut HATPUU XJIOPUIH sodium chloride
CyHbuii KAMHUT | TAHTOEHHUTIIM HOMAKOTI langbeynitium salt water
Apananryrut KaJIMI XJIOpUJ1 Ba SIHYUJITaH a mixture of potassium

CUJIBBUHUT apayialiMacu chloride and ground

sylvinite

dnoropeareHT1 | XaBo nydakyaTapuHUHTMUHEPa air bubbles and mineral
ap 3appavajnapra Tanuad énummimura | particles stick to the

Ba aiipyM KOMITOHEHTIAPHUHT
(draorauuscura UMKOH OepyBun
KUMEBUHN OMpUKManap.

selected individual
components, allowing
flotatsiyasiga chemical
compounds.
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Kynuk xocun

MyJiblia XaXKMUAa MabliyM Oup

a certain amount of pulp

KWJTyBYHIIAP Xoccany XaBo mygakyanapu Xxocui | properties on the pulp to
oymumura €paam 6epu0, mynbna help the formation of air
yCTUIa TYPFYH KYTIIMK KaBaTUHU bubbles stable foam layer-
XOCHJI KHUTYBYM MOJIajIap. forming substances.

HuryBummap KaTTUK-CYIOK (ha3anapHu The organic matter in the
aXpaTyBYU CUPTra ENUITYBYA solid-liquid phase surface.
OpraHuK MOAAJap. The aim of the collectors
WUFyBUYIIapHUHT Bazudacu — of mineral surface
MUHEpPaJ CUPTHU TUapododIanmi, gidrofoblash to improve
3appavyajapHUHT XaBO the stability and speed of
nydakdanapura énummuii Te3aurn | the particles of air bubbles
Ba MYCTaXKaMJIMTUHU adhere.

OLIMPHUIILIUP.

Cunukat Kepamuka Ba osoBGapaomt Ceramics, refractory

Marepuasiap Oyromiiap, YMHHH Ba COTIOJ, IITUIIIA | ceramics, porcelain and
Ba CUTAJLJI, YMaJI Ba XUMOSJIOBUU faience, glass and
KoIlIamMaJiap, acOOIIEMEHT Ba ceramics, enamel coatings,
OOFJIOBYM MaTepuasiap, IEMEHT, asbestos, binders, cement,
TUIIC, MarHe3uas, CYIOK HIHUIIA. gypsum, magnesia, liquid

glass

Cunukat Yy karra coxajgaH ubopar: It consists of 3 parts — 1.

Marepuasiap 1.Kepamuka Ba yTra ungamin The technology of

TEXHOJIOTUSICU | Marepuasuiap KUMEBUIN ceramics and refractories,

coxajlapu TexHoJsiorusicy; 2.11Iuma Ba 2. Technology of glass and

(Field of silicate | cutaimap kumMéBnii TexHosoruscy; | glassceramics. 3.

materials 3.boFoBYM Moji1asiap KUMEBUM Chemical technology of

technology) TEXHOJIOTHSICH. binders.

TexHomoruk Kepaknu xom-amrsénapra unuios | Is the collection of

THU3UM Oepui iyau OunaH MabiayMm xocca | techniques, skills, methods

(Technology) Ba XycycusTiapra sra 0yiraxn and processes used in the
MaxCyJOTIapHU UlIao production
YUKAPUIIIHUHT Y3BUM OOFJIaHTaH of goods or services or in
XKapa€HIIapu MaXMyacH. the accomplishment of

objectives, such as
scientific investigation.
bormoBun emenT, runc €xku oxak xamupu - | Cement, gypsum or lime

Mo/1anap OOFIIOBUM MOAJIa OuNaH cyB €xyA | putty - a mixture of the

(Cement) OMPOP CYIOKJIHMK apajialiMacH. binder with water or other
Kotran xamup Tom ned atanaiu. liquid. Once cured, it is

called the stone.

Kopuiima BorioBumn Moaia, cyB Ba Maiiia A mixture of binder, water

apaiammacu TYJIIMPFUYHUHT (KyM) KOTMaraH and fine aggregate (sand).

(Masonry

apajanMacH.
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mortar )

beton BofyoBuM MOAIaHUHT CYB Xama The artificial mixture of

KOPHIIIMACH TYAIUPYBUM UHEPT MO AaIap the binder material with

(concrete) (Mmaiina Ba Mupuk TYaaupruuiaap - | water and an inert
KyM, Iarai €K yakuk Toun) omnan | aggregate (fine and coarse
XOCHJI KUJITaH CyHBbUH aggregate — sand, gravel).
apanammacu. Kotub konran The solidified mixture is
IIyHJai KopuiiMa OeToH, ImyaaT called concrete, with metal
apMatypaiu OETOH 3ca TEMHUP - reinforcement — reinforced
0eToH Ae0 aranaiu. concrete.

I'mppasiuk 1756 itmnm anrnusiuk J.Cvut Established in 1756 by D.

OXaK TOMOHMJAH ApaTWITrad oxakromra | Smith new waterproof

(hydraulic lime) | 6-25% run Kymum opKaiu SSHTU binder — limestone with 6-
CyBra yujamin OOFJIOBYU 25% clay

[{emeHT CyHbuit HOOPTaHUK OOFJIOBUU Artificial inorganic binder

(cement) MO/J1a, CYB, TY3JIQDHUHI CYBIIH which, in contact with
spuTManapu €ku OOIIKa CYIOKJIUK | water, aqueous salt
OroMJIaH KOpUJITaH/a MJIACTUK solutions and other liquids
Macca XOCHJI KWJIaJId Ba BaKT forms a plastic mass,
JTaBOMH1a KOTHO, KaTTHK TOINTa which then hardens and
ala”Hagn. turns into rock substance.

XaBoja dakaT xaBo mapoutuaa koraau Ba | Harden only in air and dry

KOTaJuraf HaM OyJMaraH IiapouTiapaa environments. Includes

OOFJI0BUN UIUIaTUIAaU. Yapra oxak, rumc, | lime, gypsum, caustic

mMarepuasuiap KayCTHK MarHe3uT Ba OoIIKaiap magnesite and others.

(hydraulic KUpaau;

binders)

['uapaBauk dakaT XaBojiarana smac, 0ajaku Harden not only in air but

OOFJI0BUH HAMJIMK Ba CYBJIa XaM SIXIIU In a moist environment

MaTepuaiap KoTaau. bynnait Mmognanap and in the water. Includes
KaTopura 0apya Typaaru all cements, hydraulic
LEeMEeHTJIap, TUAPABINK OXaK lime.
KHPaTIU

Kucnorara Kucnora tascupu mapoutinapuga | Used in acidic

YU JIaMITH HIIJIaTWIaAU. DpyBUYaH CYIOK environment. Include

OoFIOBUMIAD IIHIIIA, UITKOP Ba docdat cements on the basis of

(acid proof KHCJIOTaCH, YIApPHUHT Ty3J1apy liquid glass, bases,

binders) acocuiaru reMeHTiIap OyHman phosphoric acid and its
OOFJIOBYMIIAp KATOPUTa KUPAJIH. salts.

[Moptnanaueme | OxakToll Ba Tynpok apanammacu | A mixture of limestone

HTXOM-aIlIECH
(Raw materials
for Portland
cement)

and clay
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[TopTnanaueme
HT KJIMHKEpHU

OxaxTo11l Ba TYIpoOK
apanammMacuHuHr 1450-1480 °C
radya KU3JUpHIll HaTHXKacKIa
OJIMHTaH sipuM (dadpuKat
MaxcCyJioT.

Semi product obtained by
heatingof limestone and

clay to 1450-1480 °C
temperature.

Knuakepmunep | Anur, OenuT, y4 KaJlbLHIN Alite, belit, tricalcium

ajiapu AJTIOMHUHAT Ba TYPT KaJIbIUWIN aluminate and calcium
arOMO(peppUT aluminoferrite

[TopTnanamneme | xyu Ba KypykK ycyJuiapra Multi-stage processes of

HT UILTa0 acOCJIaHTaH Manjanal, yHJaml, grinding, mixing, firing on

YUKApUII KYWJIUPHUII KaOK KYT COHJIH the basis of dry and wet
Kapa€Huap MUFUHINUCH. methods

[ToptnananemMe | AliaHma Ba IIaxTaau meusap Rotary and shaft kiln

HT KJIMHKEPUHU

KYUJIAPUIIT

newiapu

[lemeHT Kiunkep Ba rUnCHUHT MaltuH Cement is produced by

(cement) TyHUII OPKAJIU OJINHAJIH. fine grinding of clinker

and gypsum.

[TopTnananeme | Y4 O0CKAYIN THApATALIMS Three-stage process of

HTHUKOTHIIHN JKapa€Hiapu - SpUTHULL, hydration consists of

(Solidification KOJUIOUJIAP XOCHJI KAJIHII Ba dissolution, colloidization

of cement) JKUTICIIAIIUII KapaEHIIapy and solidification

processes.
[Moptnananeme | Ilementnan sicanran Oyrommnapuusr | Partial or complete loss of

HT KOPpPO3HUSCH

CYB Ba MUHEpaJLJIallIraH
MaxcyJoTiIap - CyB, Ty3 9pUTMACH,
KHCJIOTa Ba OPraHUK OMpHUKMasap
TabCUPHUIA EMUPUIIUO V3 MIAKIUHA
KHCMaH €K1 OyTyHJIaliMH
NYKOTHUIIN.

form of cement products
under the influence of
water and mineral
substances — water, salts
solutions, acids and
organic substances.

Kepamuka ['pexua keramike (ronoH4a From ancient Greek
keramos) — Tynpok (keramos) - clay
Kepamuka Tabuwuit Tynipok €xu Tynpok ounan | The product of high
MaTepuaiu TYpJIM MUHEpasUIap temperature calcination of
apanaimMacuiaH XOCHJI KWIMHraH | a mixture of natural clay
JIOMHM MUIIUTUO, Kyino, Kyputud | and other minerals
Ba KEWHH KaTTUK KU3AUPHUO XOCHI
KWJIMHTaH MaxCyJoT
OnoBbapaonn Kepamuka texnonorusicu 6yitnua | The product obtained by
Oyrom uniad YuKapuirad, YTxoHa Ba ceramic technology and

newiap KypHiijaa uiiaTuiaagnuras,
onoBOapaonuturu 1580°C nan kam
OyamaraH Kkepamuka OyroMHU.

used in the furnaces and
high temperature furnaces
construction, it’s fire
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resistance not less than
1580°C

Kypunum Opauit Tynpok €xu Tynpok 6mnan | The high-temperature
KepaMUKacH Maxcyc KymuaManapaas sicasirad, | product of the calcination

IOKOPH XapopaT/ia UIIIOB OepHIIl of clay or mixture of clay

iynu OunaH ONMHTaH Ba and special additives used

KYPWIHIIJA IEBOP KaOUIapHH in construction.

scall y4yH XU3MaT KujJaaurat

MaxcCyJIoT.

TexHuka Kepamuka TexHonorusicu acocuaa | A conductor,
KepaMUKacH sgcajraH yTKa3rud, IpuM yTkasrud, | semiconductor, insulator
OyroMu M30JISITOP, MAaXCyC X0ccalu or a product with special

(MarHuT, ONTHK, AJIEKTPUK) OytoM | properties (magnetic,

Ba OoI1kanap optical, electrical)
obtained by ceramic
technology.

Maummii- Kepamuka texnonorusicu 6yitnya | Thin ceramics obtained by
XYKaIuK I'WJI, KAOJIMH, KBapIl Ba Jaia mmnaTtu | ceramic technology from
KEpaMHUK apaialiMacujiaH OJIMHTaH YUHHM Ba | clay, kaolin, quartz and
MaTepuayiapy | cornoj kabu Haduc MaxcysoTiaap feldspar

Kypunui Maiifna Ba HUpHK JOHATIUK Materials like bricks and
KepaMHUKacH KEpaMHKa Maccajlapy acocuia tiles obtained from fine
MaxcCyJIOTJIapy | OJIMHTaH Ba KypWJIuIaa and coarse ceramic mass

UIUIATUIITA MYJDKAJJIAHTaH FULLIT

Ba yepenwuiia Kabu marepuaiap.

JeBopOom Opnuii Tynpokaas sicanras, tokopu | The product made by
KepaMHKa Xapoparia uluioB OepuIl Wyiu firing from ordinary clay
Oyromu OWJiaH OJIMHTaH Ba JIEBOP sicalll and used for construction
YUyH XM3MaT Kuiaaurad maxcynor. | of walls and partitions.
D¢ dexTun Kepamaur, arnonopur, rpaBuit Ceramic porous materials,

FOBaK KE€paMHKa

KaOu FOBaK KepaMHKa
MaTepHUaIapu

such as expanded clay,
aggloporite, gravel

Canurapus- Kepamuka texHosorusacu acocuna | Tub, sink, toilet bowls and
TEXHUKA scaJiraH BaHHA, paKOBHHA, yHUTa3 | other products obtained by
OyroMiapu Ba OomIkKanap. ceramic technology

Fumr Tyrpu TYpTOYpUaKIH Standard size rectangular

napauienenunen opmacura ara
OynraH craHgapT pa3Mmepi,
MUHEpPAJl MaTepuaiap1aH
KYWWITaH, KyWIUpUII EKU TIap
OuJIaH MIUIOB OEpHIll OpKAIH
OJIMHAJUTaH CYHBUH TOIIL.

artificial stone, obtained
by molding, calcination or
steam treatment of mineral
materials.

Onauii FUILT

Kypwmm marepuanu cudaruna
WIJIATWIAIN, CYHbUU KUMEBUN

Used as a building
material, chemical
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Marepual, oyiu 250, suu 3ca 120
Ba KAUIMHJIUTH 65 MM, OFUpuTH 4
KHJIOTPaMM.

synthetic material, it’s
height 250, width 120,
thickness 65 mm, weight 4

kg.
bup sipum €xku | FUIITHUHTTIapAJITETUNTUIIC A The thickness of the bricks
MOJTYJIb FULIT KUIMHJIUTYA 88 MMHHU TaIIKUJI parallelepiped is 88 mm.
ATajH.
FO3anu Fumr Opnmumit FumT yoaaminapuaa umad | The product with

YHKApUIAJAUTaH 103aCy d)pUTMa
OuaH KoriaHTaH Haguc OyIOM.

dimensions of
conventional brick,
covered with the solution
on it’s surface.

Enrun Bazaim
FUIIT

CepkaBak Ba cepKaBak-U4Yu
KaBaKJIM FUILT TypH, 3P HEKTUB
FHIIT

Types of cellular or
hollow bricks, efficient
brick

TyHHEnn ney

XOM FUIITHHA BaroHETKajIapaa
IOKOPH XapopaTaa NUITUPUO OJTUIIT
VUYH UILJIATUJIAJIUTaH KypuiMa.

Equipment used for high-
temperature firing of
bricks on trolleys.

ABTOKJIaB Typau >xapaéHIapHUHT UCCUKJIUK | An apparatus for
TabCcUpHIa Ba aTMochepa conducting various
O0ocuMuIaH 1oKopU Oocumaa oubd | processes upon heating
OOpHIl YUyH MYIDKaJUTaHTaH and under the pressure
YCKYHa. above atmospheric.

Hadwuc bup Tapku6 Ba 3u4 crpyktypanu | Homogeneous

KepaMHKka MUIITaH €KW Maijia 3appavyaiu composition and dense-

(MaiimaroBaKkiin) Comojakka 3ra
OyJraH Ba KepaMuKa TEXHOJIOTHSICU
acocuza Oyromiap.

sintered or fine structure
products obtained by
ceramic technology.

FOmiok Haduc
KepamuKa

SApum unHHH, KATTUK (asHC,
TYyHpOKJIU (hastHC, OXAKIH (asHC,
MaloJIuKa, CAHUTAPUS-KypUIIHIL Ba
CaHUTApUSI-TEXHUKA OYIOMIIapH.

Semi porcelain, hard ware,
clay ware, lime ware,
majolica, sanitary
construction and sanitary
ware.

KarTuk Haduc

Xy)KanukK, 1€KOpaTUB Ba

Household, decorative,

KEpaMHKa AIIEKTPOTEXHUKA YNHHUCH, TUTaH- | electrical porcelain,
MarHe3uaj Ba 0OIIIKa Maxcyc titanium-magnesia and
Maccauap. other special masses

YUHHUHUHT Haducauru, THHUK paHrin Thin, pure color, clear,

acocui OYIUIIN, KapaHTJIUIUTH, stone, dense-sintered,

XYCYCUSTIApU | TOULIAPEK MUIIUKJINTH, CYB waterproof.
IIIMMMACJIITH Ba JKUJIBAJAHUIIIH.

Uunau Kaonun, yTra ungamiam Tynpok, The material obtained by

Jlajia [IIaT MBa KyMJIaH TallKWI

heat treatment of kaolin,
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TONTaH, TEPMUK UIUIOB OEpUIITaH,
314, MyCTaxKaM, KHMEBUI
MyXHUTJapra 6apAomniy Oyiran
MaTepHall.

refractory clay, feldspar
and sand mixture, it’s
dense, durable, chemically
resistant.

KarTuk uynHHU

Macca cononaru 1350 rpagycnu
XapopaT/aa 3udIalaim.

The mass is sintered at a
temperature of 1350
degrees.

OMIox ynuuaM

Macca conomaru 1250-1280
rpaayciid XapopaT/aa 3udIaIiaim.

The mass is sintered at a
temperature of 1250-1280
degrees.

Kaonuse ruam

Tapxubuna amomunuii (11)
OKcuM Oynranu Tydaiim MaccaHu
ENUILKOKJINTUHY TaAbMUHJIANIH,
IOKOpHY XapopaTia MyJUIUT
MUHEpaIN XOCHJI KWIAJIH.

Contains aluminum oxide
(IIT), which ensures the
plasticity of the mass,
during firing it forms the
mullite mineral.

Jana mmaru

Tapkubuaa kanuii, HaTpui
OKCHJJIapU MaBxKy/ OyJiraH,
TOIICUMOH TOF XKUHCH, YNHHH
NULIMPHII XKapaéHuaa muma ¢asa
XOocuJ OYIuImMra Xxu3maT KUiau.

Rock, containing
potassium, sodium oxides
in its composition, during
the firing of porcelain
contributes to the
formation of the glass
phase.

YTra unmamiau

YuHHau Maccacu TapKI/I6I/II[a

Used as the plastic

TYTPOK IUTACTUKIIMKHYA TaAbMHUHIIOBUYH component in the
KOMIIOHEHT cudarua porcelain.
UILTATHIIAH.

KBapu YuHHM Maccacu TapkuOua At the porcelain mass acts

Tynauprud cudaruaa
WIUIATUIIAN.

as a filler.

Tabuuit mmma

Tabuatna pyit Oepaguran TaOuui
XOJIcagap HaTHKacuaa XOCHIT
oynraH, oOcuaraH Ba BYJIKOH
IITUIIa HOMHU OMJIaH IOPUTHITYBYN
maddod xKuHC.

Transparent body called
obsidian or volcanic glass,
formed in nature under the
natural processes
influence.

CyHbuil muiia

Kywm, cona, ceautpa kabu Xom-
aménap apajalMacuHy SPUTHII Ba
T€3 COBYTHII MYJIM OWJIaH OJIMHTaH
amopd Marepuall.

The amorphous material
obtained by melting and
fast cooling of the batch of
sand, soda ash, ammonium
nitrate and other raw
materials.

[Hwuma

Kumépuit Tapkn0 Ba KOTHII
TeMIiepaTypacura OOFJIIMKCHU3
paBHIIJIa FOKOPH XapopaT
TabCUPHJIA XOCUJI KUJIUHTaH

Amorphous solids
obtained by quenching the
melt irrespective of the
chemical composition and
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DPUTMAHU YTa COBUTHUII OPKAJIH
OJTMHA/IUTAH KATTHK >KUCMJIAPHUHT
XOCCaapuHU KaOysl KUIIMHAAUTaH
Oapua amop® KucmIIap.

the solidification
temperature.

HInmacumoH N3oTpon, uccukiaukaan kearaum | Isotropic, small coefficient
XoJaT KUMMAaTH TaCT, KHYUK 3JIEKTP of thermal expansion, low
XYCYCUATIApH | YTKA3yBUAHJIUIH, MAbIyM 3PUII conductivity, without a
TEMIIEPATYPACH UYK, MIAPTIN specific melting point, an
0eKapop. unstable state.
[ImmacumoH Slkka X0onmaa SpUTHIL BA COBUTHII Elements (sulfur,
XOCUII ¥y 6uitan amopd Moma XoCuI selenium, arsenic,
KWUJIyBUYUJIAP KWJIYBUH JIEMEHT (OJITUHTYTYPT, phosphorus and carbon),
ceseH, Mmaprumyi, Gocdop Ba oxides (silicon,
yJIepo), OKCU (KpeMHUH, germanium, boron,
repmanuii, 6op, dhocdop, phosphorus and arsenic)
MapruMynI OKCUM) Ba OOIIKa and other chemicals
KUMEBUM Oupukma (Oepuiumii (beryllium fluoride)
bropunn) capable upon melting and
cooling to form an
amorphous substance.
Monudukaropn | Hluma Xocua KuiyBUMIap Oxides (titanium oxide,
ap UIITAPOKU]IAa OCOHTHHA, tellurium, selenium), and
LIMIIIACUMOH XOJIaTHU BY)KY/Ira other compounds which in
KEJITUPYBUM OKCUJI (TUTaH, TeJUTyp, | the presence of glass-to
CeJIeH OKcHajapu) Ba OolIKa easily form a glass phase.
Oupukmanap.
Tuma Tepmuk xapa€H opKaJiv Typiu Preparation of the
020000210} 50010 KOMITOHEHTJIap apajiaiiMachiad homogeneous melt by heat
Oup TapKUOIN 3pUTMA OJIULI treating of various
components mixture.
Kypunuin FOxopu xapopataa ofMHran A transparent body with a
HIUIIACH SPUTMAHU Y3YHJIUTH Ba SHHUTa length and width greatly

HUcOAaTaH KAJIMHJIMTH KaM KHIUO
CHJUTHK F03aJId TaxTa IIaKJInAa
KoJaurutanras maddod xKuHc.

exceeding their width
obtained in the form of flat
sheets from high-
temperature melt.

Jluctium mumra

Jlepa3a oiiHacu, BUTpUHA IIUIIACH,
($hOTO MHIIACH, SIXJIUT PAHTJIH JIKCT,
EMUIITUPUITAH PAHTIIN JIUCT,
HaKIIUIH U, TTOJIUPOBKAIN
IIUIIIa, XOM MPOKAT IIUIIIACH,
dbaoat mmiia.

Window, display, photo,
color, polished, embossed,
rolled glass, float glass.

Kypunum
apXUTEKTypa

[IIumagax sicanrad KOHCTPYKTUB
KYPHJIMIL DJIEMEHTIIAPU, EPYFIUK

The structural building
elements made of glass,
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IMIIACH Ba UCCUKJIUK HYpJlapuHU capanad | construction glass with
IOTYBYHM KyPHWJIMII IIMIIACH Ba selective passage of light
Oomikanap. and heat.
Kymuutunran Hccukinnk n30IausIcuan Heat insulation glass,
IMIIa TabMHUHJIOBYM IIMIIA TOJIa, TOBYII | sound-insulating material,
IOTYBYH U30JISIIIUOH MaTepual, filter, porous glass, foam
(UIBTPJIOBYM FOBAK IINIIA, glass used for technical
TEXHUKa MaKcajap/a purposes.
UIUIATUITYBYM KYIMTYUTUITAH IIUIIa
Ba Oomkasnap.
[ITonbHA Masbpaannapra iyn ouyBUH Horizontal openings that
(Adits) TOPU30HTAT TYWHYK allow access to a mine
Jlerupnaiu Kombunarnusianran éku Combining or modifying
(Alloying) MOAU(UKAIMSIIAHTaH METaJl metals
ABtokaranuzaTr | Muku éHulill qBUraremiapuaa Device to clean up internal
opJap xocui1 OVIyBYM ra3japHu To3anaml | combustionengine exhaust
(Autocatalyst) | Kypuiamacu gases

Marma acocu
(Basic magmas)

KpemHuesemu kam Oyiran
CYIOJITHPUJITAH KUHC

Molten rock low in silica

bokcur

AJIOMUHUWHHUHT aCOCUH MabJIaHU

Main ore of aluminium

(Bauxite)
buoéxkunru V CUMITIK MaTepuaIapuIaH Man-made fuel derived
(Biofuels) OJIMHAJUTaH TEXHOTEH EKUJIFU from plant material
Kopa yekyBun | Bynkonnap épaamuia A seafloor vent emitting
(Black smoker) | ku3aupuiras Ba okeansiap TyouaaHn | mineral-rich,volcanically
ybupubd Typaauran munepaiapra | heated water
0011 CyB OKUMU
[Tamaxca l"anepesnapra WHPUK TOK A method for mining
EMUPUITULI YKAHCIJIAPUHHU MOPTIATUI massive, steeplydipping
(Block caving) | HaTm>Kacuaa eMUPUITUILIN orebodies by undercutting
the orebody andblasting it
down into galleries
Enaku Oyt MUHEpAJUTA MabAaHJIapHU A secondary material
MmaxcynoT (By- | kaiita unuiamn HaTH)acuaa produced as a result ofthe
product) OJIMHAQ/IUTAaH UKKWUJIaM4U MaxcyJsioT | treatment of an ore rich in
a prime mineral
Kanuunanusna | TepMmuk unioBra 6epuii Subjected to a heat

HraH (Calcined)

HaTWXKaCH1a y4yBYaH MOJalapHu
MYKOTHII

treatment that drives
offvolatile matter and
causes thermal
decomposition

KapOun
(Carbide)

YriepoaHuHT
ANEKTPOMAH(PUIIUTY TACTPOK
OynraH sIeMeHT OuiiaH OMPUKMACH

A compound of carbon
and a less
electronegativeelement
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KapOonartur

KapOonat munepaapura 60it

An intrusive or extrusive

(Carbonatite) MarmaTuK KUHCIIM MUHEpAJI igneous rock rich
incarbonate minerals
KaBuranus [Tponemnepnapuu €ku TypOUHa A process where bubbles
(Cavitation) JIOTIaTKaJJlapUHU EMUPYBUH in liquids collapse,which
ra3jlapHy CYIOKJIMKJIaH akpainyBuM | can lead to erosion of
XKapaéH engineered components
inthe liquid, such as
propellers or turbine
blades
XankoreHuasap | XajakoreHUJIApHUHT Oupu Binary compounds
(Chalcogenides) | umtupokuaara ouHap oupukmanap | consisting of one of
thechalcogen elements,
those in group 16 of the
periodictable, plus one
other element
CIGS Muc, Uamnit, ['annui, Cenen Copper Indium Gallium
(D1) Selenide
Maiiganam Terupmonnapaa Maiganani The process of breaking
(Comminution) | xapa€Hu into smallparticles
Konuenrpar Masbaannapau Maiiianad The product that results
(Concentrate) TapKuOuaru Oy >KuHcIap when ore iscomminuted
HYKOTWIIMIIIY HATUKACUIA XOCHII and the gangue removed
OYnraH MaxcyJsoT
Kyummua bupon 6up MaxcynoT uminad A material produced in a
Maxcynot (Co- | yuKapuIaa Xocua Oyydu process where morethan
product) KyLIUMYa MaxcyjiaoT one valuable product
results
KoBymikok MeTta/uIHUHT UHTUYKa CUMTa The property of a metal
(Ductile) YY3UITUI KOOMITUSTU allowing it be drawn
outinto thin wire
DIIeKTPOIU3 Mertamt cakJIOBYM SpUTMAIaH A process for recovering
(Electrowinning | 3JI€KTp TOKMHUHT YTKa3WII metals by passingan
) HATWKACHUJIa METAJI OJIUII YCYIIN electric current through a
solution containing
themetal
DBanopuriiap [II¥p cyBnapHu OyFiIaHUILIN Sediments resulting from
(Evaporites) HaTWKaCHUIa XOCUJI OYaraH the evaporation ofsaline

yyKmasap

waters

®moc (Flux)

Kymmmuanapaas To3anam Ba mjak
CYIOKJIAHHII XapOpPaTUHU
MACAaUTUPHUIL YUyH MUALLIUPHUIL,
CYIOKJIATHIII )Kapa€Hua
KYIIWJIAQAUraH MOJI1ajap

A substance added in the
smelting process
tofacilitate the purging of
impurities and lowering
themelting temperature of
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the slag

Kyn (Fly ash) Opatna 351eKTpoCTaHIusIIapaa Fine residue resulting
YaHT KYMUPJIApHU EKHUIII from the burning
*)apa€uuaa xocw 0VyBur KoaukK | ofpulverized coal, usually
in power stations
Kynukmu Maiinananran maxcyiotiapHuuar | Process for separating ore
daoranus ruapod 006, Tuapod I X0ccanapu from ganguethat exploits
(Froth flotation) | acocuna MabaaHIapHU OYIIT the property of relative
KUHCJAH aXpaTUIl yCYJIH attraction of finelyground
materials to water
Mannaun Mapsgan Ontad OOFJIaHTaH Valueless material
JKUHCIIapU KEpaKkCcu3 MaTepual associated with ore
(Gangue)
Yiomaa Maitnanadran MmaTepuasIapHU A process for
spuTMara yIOMIa UMFUO yCTUIaH SPUTYBUYU concentrating ore by
YTKa3UIl SPUTMAHU KyWHII HATHKACKUIA runningleach solution over
(Heapleaching) | MabaannapHu KoHieHTpanusiaam | heaps of comminuted run-
ycynu. Xocui Oynran sputMmanap | of-minematerial. The
KUMEBUM €KH AJIEKTPOKUMEBHIM leachate, the resulting
yKapaeHyap epaaMuia Kaira liquid, is collectedand the
ulIaHaan metal extracted by
chemical or
electrowinningprocesses
['unpun Bonopon caknopun 6upuxma A hydrogen-bearing
(Hydride) compound
['mppomeramnyp | CyBnu sputmanap €paaMuia Processes to concentrate
st MeTaJuIapHU KOHLEHTpJIAI metals thatinvolve
(Hydrometallur | >xapaéunapu aqueous chemicals,
gical) including leaching
andsolution
['upporepman Marmatuk (paomuMk Tabcupuaa The circulation of water
JKapa€Hmnap CYBJIAPHUHT LIUPKYJISALUSACH. drivenby igneous activity.
(Hydrothermal | Oputmanapaa munepamnapau o6 | The term is normally used
(process)) yTumiia ymoy TepMUH whendescribing processes
KYJJTaHUIa 1 that carry minerals in
solution
Hon OpuTMaliapJlaH MeTaJIapHU Process that concentrates
aJMalIMHHAILL KOHIIEHTPJIOBYH KapaéH metals fromsolution

(Ion exchange)

ISL

Ep octu sputmara yTkazuin
YKAPACHUHUHT KUCKapTMa
HOMJIQHUIIIM, YHIIA JIIEMEHT E€KU
METaJIJI CYBJIM dpUTMAJIAp,
KUCJIOTaIap €paamMuia axxpaTuinagy

Abbreviation for in-situ
leaching, a mining
methodwhere an element
or material is extracted
using aqueoussolutions or
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dilute acids

Tapkok
MeTajuiap
(Scarce metal)

1976 vinnpa CkuHep TOMOHUIAH
KUPUTHIITAH TEPMUH OYIn0, ep
KOOUFHJIa KaM yupaliuran
AJIIEMEHTJIApHU HOMJIAII YYyH
UITUTATAIIATN

A term that was
introduced by B J Skinner
in 1976 to determine
geochemically scarce
elements within the earth’s
crust, i.e. these elements
that contribute less than
0.1% of weight to the
earth’s crust

OpuUTUO ONUII

Masbpannapaan KautapyBuu

A process of extracting

(Smelting) WIITHUPOKHUJIA KU3AUPUII OPKAIIU metals from ores by
MeTaJIJIApHU aXPaTUO OJIUIII heating in the presence of
)Kapa€Hu a reducing agent
CnoaymeHn JIuTuiiam aJroMoCHINKATIN A lithium-aluminium-
(Spodumene) MHHEpa silicate mineral
Creapat CrepuH KUCTOTACUHUHT Ty3u €ku | A salt or ester of stearic
(Stearate) aupu acid
Yukuaau Musepai xom aménapHu KaiTa A storage site for waste
CaKJIalll KON WIUTAII HaTHKacuaa Xocwi Oyiran | materials resulting from
(Tailings pond) | YMKMHAWIAPHH CAKJIAII )KOWUH mineral processing
Tannad Cysnu sput™Manapga metauiapa | A process for extracting
apuT™Mara spUTMara axxpatud OJIUII yCYIH metals by solution
YTKa3UII inaqueous media
(Leaching)
Tabuunit Tabuatna omxaraa cod xomnaa An element that occurs
(Native) MUHEpaJl KYpUHHUIIJIa yupaiauradn | naturally in its free stateas

AJIEMEHT, MUCOJI YUYYH OJITUH €KH
MHC

a mineral, e.g. gold or
copper

Honmup metann
(Noble metal)

[IIyHuHT 1IeEK KUMMaTOaXx0
MeTaap 1ed xaM atajajy.
Koppo3us Ba okcuianuira
Oapmomn Metaiap. Yiapra OiaTHH,
KyMYIII, TUTaTHHA, TTaJUTaIii,
poaui, pyTEHUM, UPUIAUHN Ba
OCMHUIIIAP KUPAJIH

Also called precious
metal, a metal that
ishighly resistant to
corrosion and oxidation.
Technically the electrode
potential is greater than
zero. Elements that fulfill
these properties are gold,
silver, platinum,
palladium, rhodium,
iridium, osmium and
ruthenium

FO3ara uukni
(Outcrop)

MabaaHiapHUHT 103ara YUKUIIT
XOJHucacu

The area over which a
particular rock unit occurs
at the surface
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Masnan (Ore)

Ninad ynuKapuaInimm UKTUCO UM
camapaju OyJIraH MeTaJI
CaKJIOBYM MHUHEpAJ

A mineral containing
metal in quantities that
make its extraction
profitable

Yunus (0z) Tpoit yanusicu (Feinunze) = 31.1 | Troy ounce (Feinunze) =
rpamM. OnTuH, kymyl, iatuHa Ba | 31.1 grammes. Generally
Oo1IKa HOAUp MeTayutapHUHr caBao | used for trade and
COTHFHU/A Ba XHCOOHIa reporting of noble metals
KyJUIaHUJIaau like gold, silver, platinum
etc.
[lermaTtut Hupuk 3appayain MarMacHMOH A very coarse-grained
(Pegmatite) TPAHUT TAPKUOIHN )KMHC igneous rock, usually with
granitic composition
[1I'™M (PGM) [InaTtuHa rypyxu MetaimapuHuar | Abbreviation for platinum
abpuBHaTypacu group metals
dotosaneMeHTa | ApumyTKasruunap €paaMmuaa The conversion of light
p EPYFIUK HYPUHU DJIEKTP into electricity using
(Photovoltaics) | 3Haprusicura yTkazuul semiconductors
[InaTuna [Inmatuna, pyTeHuii, poauid, (PGM) platinum,
Typyxu najyuiaaAuil, OCMUI Ba NPUIUN ruthenium, rhodium,
MeTaJIapu palladium, osmium and
(Platinumgroup iridium
metals)
KED (REE) Kaméod ep anementnapu, ynap ukku | Rare Earth Elements are
rypyxra 6ynuHaau — Earun kamé€6 | divided into two
ep anemenTiapu (EKED) - La, Ce, | categories on the basis of
Pr, Nd, Pm, Sm, Eu Ba Gd. Orup atomic structure. Light
kam€O ep anementnapu (OKED) — | group rare earth elements
Y, Tb, Dy, Ho, Er, Tm, Yb Ba Lu (LREE) — La, Ce, Pr, Nd,
Pm, Sm, Eu and Gd.
Heavy group rare earth
elements (HREE) — Y, Tb,
Dy, Ho, Er, Tm, Yb and
Lu
TexHonorus Canoar xapa€HJlapuHH amaira Collection of means and
OLLIMPUII YCYyJIJIapH Ba BOCUTA- methods of
JAPUHUHT UUFuHaucuaup (rpekda- | implementation of
JlaH “TexHO0” — caHbaT, XyHap €ku | industrial processes (from
uniad yukapum; “jaoroc” — the Greek "techne" - art,
OWJIMM, WJIM MabHOCHUIA KEJIa/In) skill, craft; "logos" - the
knowledge)
NunmmaTop Peakunon myxutra xapaéHHu The substance is not

Oomuiad Oepuill EKu yHU
TE3JTAMTHPHUII YIYH KHPUTHIIHO,

deducible from the final
product, the substance is
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CYHTH MaxcCyJIOT TapKuOu1aH
aXpaTuO OJMHTMaWIUraH MO

introduced to start the
reaction medium or
process to speed up the
process

bupnamrrupuir
aH JKapacHiap

Typnu xkapa€niap, Kypujima, XOM-
aménapad Oup Xui1 MaxcysiaoT
OJIUIII Ba UIJIA0 YNKAPHUIIHU
YMYMUU TEXHOJIOTHATA
OMpIaITHPULIT

Merging into the overall
production technology and
getting the same product
from different raw
materials, plants and
processes

[Tuponu3s ['pexya cy3 6ynuo, “nyp” — oJ0B In Greek, "Pur" — fire and
Ba “NM3KUC” — MapyajIaHUIll JI3TaH "lysis" — splitting. It is
MabHOCHJIJA KeJIaJu, OpTaHUK used to obtain products
OMpUKMaTapHU IOKOPU with a smaller molecular
xapopatiap-/a napyaHuIlIn weight, which are formed
HAaTWKaCHUJIa KUYUK MOJIEKYJIa by cleavage of organic
mMaccacura 3ra Oyira compounds at high
MaxCyJOTap YTKa3UIl Y4yH temperature
KYJUTAaHWUJIaa1

Anmuiaxsiopua 45.0°C na kaitHaliiuraH, CyIoK, Compound which is
TypJIu MOJIEKyJanap Tapkuoura liquid, boils in 45°C
AJUTWJI TYPYXUHU KUPUTHUII YUYH temperature, is used to
KYJJTaHWJIaJUTraH XaMJia introduction allyl group
SIUXJIOPTUAPUH OJIUII YUYH into molecules, and main
3apypuii XoMm am€ XxucoOJaHyBun | raw material in
Moaa epichlorohydrin

production
XJopornpeH 59.4°C xaitHaiiguras, CyIoK, Compound which is

CaHOaT/Ja BUHWJIAIETHIICHHU CYIOK
dazana 40—-60°C Cu,Cl,
KaTaJn3aTOpPU MIITUPOKUIA
TUAPOXJIOPOJIAIl OPKAJIH UIIa0
YHKAPUITYBUH, MOMOAP IOILITUTH
OwiaH (hapkJIaHyBUM CYHBUI
Kay4dyK OJIMIIIa MyXUM MOHOMED
XHucoOJIaHTaH MOJaa

liquid, boils in 59,4°C
temperature, produced
with hydrochlorination
with participation of
Cu,(Cl, catalyst in 40 —
60°C, important monomer
in production synthetic
resin with oil resistance
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