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I. UIIIYU JACTYP
KHNPHUII

Hactyp noupacuma Oepwima€TraH MaB3yJiap TabJIUM COXacu Oyinda
neJaror KaApJlapHW KailTa Tai€praml Ba MajaKaCMHUA OLIMPHUIN Ma3MYHH,
cudaty Ba yJapHUHT Taléprapiurura KyMmiaJuran yMyMui Majaka Tajgadiapu
Ba VKyB peXalapu acocuaa IaK/UIaHTUpWiaraH OYyiau0, yHUHT Ma3MyHH
V36eKNCTORHMET MUJLIHIA TUKJIAHUNITAH MWUIMK FOKCAJIMII OOCKWYMA OJIMHU
TaBJIUM Basudalapy, TabIUM-TapOus KapaHIApUHU TAIIKAI OSTUITHHHT
HOPMAaTUB-XyKYKUH XYXOKATIIApW, WIFOP TabJIMM TEXHOJIOTHSJIApU  Ba
NEeAaroruk  MaxopaT, TabJIuM KapaHiapuaa  axOopoT-KOMMYHHKAIUS
TEXHOJIOTVSUIAPUHA KyJIJIAll, aMajluid XOPWKUN THJI, TU3UMIIM TaxXJIWJI Ba Kapop
KaOyJl KWIMII acociapu, Maxcyc (aniap Herusuga WIMUA Ba aMalldid
TaIKUKOTIAp, VKYB Xapa€HUHHW TaIKWI ITUIIHUHT 3aMOHaBUH yciayOiiapu
Oyiinya CYHITH [OTyKJap, TEJarorHUHT  KpeaTuB  KOMIIETEHTIUTHHU
PUBOXIIAHTHPHIN, T100an WMHTepHET TapMOFH, MyJIbTUMEAHa TU3UMIIApUIaH
doinananum Ba MacoaBuil YKUTUIIHUHT 3aMOHABHI IIAKIUIAPUHU KYJUIall
Oyiinua Terunuid OWIMM, KYHHKMa, Mallaka Ba KOMIIETEHIMSIaApHU
PUBOXKJIAHTUPHUILTA HYHATTUPUIITAH.

Kaiita Taii€pnamr Ba Majlaka OWIMPUII MHYHAIMIIMHUHT  y3Ura XOC
XyCyCUATIapH Xamjaa 10i3apd macanajapuiaH Keln0 YMKKaH XoJiga JacTypia
TUHIJIOBUYMJIAPHUHT Maxcyc (aHmap Aowpacuaard OuiauM, KYHHKMa, Majiaka
XaMJla KOMIIETeHUUsJIapura KyHujaaguraH Tajnaldjap TaKOMUJUIAIITUPHUIAIIN
MYMKHH.

MoayaHUHI MaKcaau Ba Basudaiapu

“KuméBnil TexHoNOorus (HOOPraHMK MOJJajap Ba MHUHEpall YFUTIAp
unuiad yukapuinr’ WYHanumM OYViuYa oMK TabIuM Myaccacajapu Teaaror
KaJpJIapUHU KaWTa Tau€piaml Ba MaJaKAaCMHU OIIMPUII KYpPCUHHUHI YKYB
JACTYPUHUHT Maxcyc ¢aniap Onmokura kuputuiran “‘Hoopranuk marepuaiap
UINUIa0 YUKApUIIAArd WHHOBAIIMOH TEXHOJIOTHsIap” (GaHu WITYM JACTYPUHUHT
Makcaou — MyTaxacCHCIUK ¢annapujgad jgapc OepyBum mpodeccop
VKUTYBUWJIADHM ~ KUME  caHoaTuja MIUIA0 YUKAPUIITHUHT  MPOTPECCUB
TEXHOJIOTUsIIApH, V36ekucTon PecnyOnukacuga HOOpraHuK MoJanap HIILIa0
YUKApUIl 3aMOHABUN KOPXOHAJIapH, 3aMOHABUIA MCTHKOOJUIM MUMIOPT YPHUHU
O0CYBYM Ba 3KCIOPTra WYHANTUPUIITAH TEXHOJIOTUSIIapU TYFPUCHAA Ha3apuil Ba
KacOuil Tal€prapjiuKHU TabMUHJAIl Ba SHTUJAIN, KAacOUW KOMIETEHTIMKHU
PUBOXJIAHTUPHUIIl aCOCHUJIa TAbJIUM-TapOus >KapaCHJIApUHM camapaid TallKuil
ATUII Ba Oomkapwin OViinda OWiIMM, KYHUKMa, Majlaka Ba KOMIIETCHIUSJIAPHU
TaKOMUJUTAIITUPHUILITA KAPATUIITAH.

“Kumé caHoatugard MHHOBAITMOH TeXHOJOTHsIap” (aHUHUHT easugpacu
-TEXHOJIOTUK HWIIIa0 YWKAPUIHU PEXKATAMTUPHUIN Ba TAIIKWUIAIITHPHIIHY;
TEXHOJIOTHK JKapa€Hnap YTKAa3WIUIIWIIA YYyH ONTUMAI OMWLIAP TaHJIAIIHM;
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HOOPTaHWK MOJAaap unuiad YuMKapuil >Kapa€Hiaapuiard MaBxXya J07a3apo
amMaluil MacajajdapuHU €YMII YYYH SIHTM TEXHOJIOTHSUIAPHU KYJUIAIl, Maxcyc
dannap coxacujard VYKUTUIIHUHT HMHHOBAIIMOH TEXHOJOTHUSIIAPU Ba WIIFOP
XOPWXKUM TaxkpuOanapHu Yy3namTupuil, “KumEBuil TeXHOMOTUS HYHATUIINAA
KaifTa Taii€piain Ba MajaKa OIMUPHUII KapaéHIapUHUHT QaH Ba UIILUIA0 YUKAPHUII
OWJIaH MHTErPALUSICUHI TAbMUHIIALIIHP.

Mopya 6yiin4a THHIJIOBYMJIIAPHUHT OWJINM, KYHHKMa, MAJIaKACH Ba
KOMIIeTEHIUSJIAPUTa Ky HMJIaJuran rajadiaap

“Kum€ caHoaTtugard WHHOBAIMOH TeXHOJOTHsIap” ¢aHu Oyinda
TUHTJIOBUWIAp  KyHWujgaru  sSHTM  OWiIMM, KYHHMKMa, Mallaka  Xamja
KOMIIETEHIIMsIIapra 3ra OVIuIuiapu tanad dTUiaau:

TunrjgoBun:

® HOOPraHWK MaxcCyjloTiap UIUIad YUKApUII KOpXOHAJApUAAru 3aMOHABHM
TEXHOJIOTUSIIAPHUHT TypJIAPUHU;

® VHHOBAI[MOH TEXHOJIOTMSUIAPHUHT TEXHOJOTHK >KapaéHIa KYIUIaHUIUIIH
yCyJulapu;

® UYHHOBAIIMOH TEXHOJOTUsIIApJa KYJUIAHWIAJUTaH Marepuaap, uuuiad
YUKAPWIAJIUTaH STHTH MaXCyJIOT TypJIapuHu;

® HOOPraHMK MaxCyJoTjap WIUIa0 YHKApHUIIJa HWCTUKOOUIA UMIIOPT
VpHUHE OOCYBYM Ba OIKCIOPTra MYHAITHUPWITaH, YAKUHANCH3 Ba SHEPIUSHU
TeKalIUTaH TEXHOJIOTUSIIAPDHU OUIUUIU KePaK.

THHIJIOBYHK:

e (OOFJlaHraH a30T, KaJbIIMHAIMSJIAHTaH cOja Ba CyJb(aT KHUCJIOTa UILIiad
YUKAPUIITHUHT 3aMOHABUM TEXHOJOTHSJIADUHU TaHJall, WILIA0 YUKapUIIgaru
MOJIMH OaJTaHCHU TY3HUIIl Ba XUCOOIAIT

® CWIMKAT MaTepuajyiapy, HOIUP Ba KaMEO MeTauiap uiuiad yukapuiaa
KYJUIAaHWJIQUTaH XOM alI€lapHu TaHJall, WIad YWKApUINIard MOJIHMA
OaJlTaHCHH XUcoOUIalll;

® VHHOBAIIMOH TEXHOJIOTHSUIAPHU >KOPUN KWJIMIIA pakamiid JacTypui
TabMHUHOTJIA 3aMOHABHH KUXO03JTAPHUHT UMKOHUSTIIApUIaH (O TaIaHumIII,

e 3apyp cudaraaru HOOPraHUK MaxCyJI0TJap UIIad YUKAPUIIT YUyH TaTOUK
KWJIMHAETTaH MTHHOBAITMOH TEXHOJIOTHSUIAPHUHT PeKUMIIAPUHH POCTIIAIT;

® VHHOBAIIMOH TEXHOJOTHSJIAP YKOPUU ITHITAH XOPWKUN KOMIAHUSIAPHH
WHTEPHET TU3UMUA U371a0 TOMUII Ba YIAPHUHT PEKBU3UTIApH OWUJIaH UIILIAIL;

® MyailssH TypJarm HOOPTaHUK MAaxCyJoT WIUIa0 YHKApUIl Y4YyH
TEXHOJIOTUK >KapaHHUHT 3apyp TEXHOJIOTHK MapaMeTpJIapHM  TaHJall
KYHUKmanapuza 3ra OYauiim JIO3UM.

THHIJII0BYM:

® HOOpPraHWK MOJJajiap, MUHEpaa YFUTIAp, CHIIMKAT MaTepuasiiap, HOIUP
Ba KamM€0  MeTaulap  XOCCaJapuHU  Ba  CHHTE3  [IAPOUTIAPUHH
TaKOMWUIAIITHPHIII,

e Pecnybnukamuzaa unuiad YUKApUIl KOPXOHATAPUHUHT MOIINN Oa3acuHH
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MOJIEpHHU3AIMS KWIHIIAA UIM-(paH, TEXHUKA Ba TEXHOJOTHSUIAPHUHT I0TYKJIapu
KYJU1aut;

® UHTEpPHET TU3MMUJAH 3aMOHAaBUH MHHOBALIMOH TEXHOJIOTHSIApHU H371a0
TONMII Ba YJIapHU MyailsiH TypAaru MaxcyJjoTiap HIiad YMKUII Y4yH TaBCHUS
KWJINLL;

® 3aMOHABHI HWHHOBAlMOH TEXHOJIOTHSUIAP JKOPHM KWIMHIAaH KOPXOHA
MyTaxacCHCIapyd OWIaH TEXHOJOTHSUIAPHUHT V3Ura XoC  KMXaTJapHHU
MyXOKaMma KUJIHILL

® TEXHOJOIHUK )apa€HIApHUHT MOCIANTYBUYAHIUTMHHU TAIIKWII KUJIHILL

® JKOPUM KWIMHIAaH WHHOBALMOH TEXHOJIOTMSUIAPHUHI KYypCaTKU4YJIApUHU
aHUKJIaII;

® HOOpPraHuK MaxcyJoTJiap UIuad YUKAPUITHU MHHOBAallMOH
TEXHOJIOTHSUIAPHU KyJUlaraH xoJijia JOUnXaia;

® KOpUI KWIMHIAaH 3aMOHABHI TeXHOJIOTHsUIap Oyiunya Typiu cudargaru
MacxXyJI0TJIap UILIad YMKAPUIL YUYH KUXO03JAPHUHT UII PEKUMIIAPUHU TaHJIAILL

® TEXHOJIOTHK Kapa€HJIApHU HA30paT KWJIULI,

® 3aMOHaBHM WHHOBAI[MOH  TEXHOJOTHSUIAPHU  TaAOWUK  KHJIWII
HIAPOUTIIAPUHYU aHUKJIAUI MaaaKaaapuza ra OYIUIIU 3apyp.

Tunraoun:

e 3aMOHABHUI WHHOBAalMOH TEXHOJOTHSJIAPHHU TaXJIWJI KWIMII Ba KYJUIall
UMKOHUSTJIApUHY HaMOMUIL KUJTUII TaMOMMIUTApUHU aKpaTHO KypcaTa OJIHILL

® MHHOBAallMOH TEXHOJOTMSUIApDHU JIOMUXajaml acocuaa ad3aimk Ba
KaMUYMUJIMKIIApUHU KypcaTrO Oepuiir;

e (dan coxacujga KOpXOHaJapiard  TaxpuOa-U3JIaHUII  HILUIApUIA
WHHOBAILIMOH TEXHOJIOTHSUTAPHUHT KYPCATKUWIAPUHU aHUKJIALLL;

® KMX03 HIUIA0 YMKAPYBUYM KOMIIAHMsUIApra MypokaaT KWJIMLIAA
MHHOBAIIMOH TEXHOJIOTHUSAJIapra OWJl MabIyMOTIapHU TYFpU Kypcatud Oepa
OJINLI;

e HOOpraHWK MojJjajiap, CUJIMKAT Mareprauiap, kamMméd Ba HOAUP MeTaap
XOCCaJIapUHU AHUKJIALL Bad  UYHAITHpWITaH  XO0JJa Oomkapumi,
XYCYCUSATIAPUHUHT CU(ATUHM HA30paT KWIMII yCYJUIAPUHU WIUIA0 YMKUII Ba
aMmaJa KyJuiam,

® TEXHOJOTMK >Kapa€HJIap Ha3apusCHM, MaTEeMaTUK MOCIUIAIITUPHIL,
KOMIBIOTEp ychayOnapu Ba €UUMJIAPUHM TOMUII  KOMREmeHUUAIapunu
AraJjijIalliy JIO3UM.

Moay/THM TAIIKKJI 3THII BAa YyTKA3WII 0yiin4a TaBcusijiap

“Kumé caHoatujard MHHOBALIMOH TEXHOJOTHsIAp” KypCH Mabpy3a Ba
aMaJiuii MaIlIFyJIOTIap MIaKIuaa oJIu0d Oopusiay.

Kypcan Vyxutumn >xapa€Huja TabJIMMHUHI 3aMOHABH  METOIIapH,
NEeJaroruk  TEXHOJOTUSJap Ba axOOpPOT-KOMMYHMKAIUS TEXHOJOTHUSIAPH
KYJUIAHWUJIMIIN Ha3ap1a TYyTUJITaH:

- Mabpy3a Japciaapuaa 3aMOHABHM KOMIIBIOTEP TEXHOJIOTUsIapu €paaMuna

MMPE3CHTAIMOH Ba 3JICKTPOH-AUAAKTHUK TCXHOJOTUsAJIApAaH;
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- VTKa3wiaJural amajiuid MalFyjaoTiapja TEXHUK BOCHUTaJapaH,
AKCIIpEcC-CYpoBiIap, TECT CYPOBIAPH, aKIUM XyKyM, TYPYXJU (UKpIall,
KMYMK Typyxjap OujlaH HIUIall, KOJUIOKBUYM VTKa3uIl, Ba OOIlKa
WHTEPAKTUB TabJIUM YCYJUIAPUHU KYJUIalll Ha3apja TYTUJIaau.

MoayaHUHT YKYB pexxagaru 00mKa MoayJiap OnjiaH O0FJINKJIANTY Ba
Y3BUMJIUTH

“Kum€ caHoatMgard HMHHOBALMOH TEXHOJOTHUsJIAp ’MOAYJIM  KalTa
Tai€pnam Ba Majaka OIIMPHUII WYHAIUIIUHU Oyindya YKyB pexaaaru
“KOMITO3UIIMOH MAaTepUaUIAPHUHT MHHOBAUMOH TeXHojiorusiapu” Ba “Kumé
CaHOATUAArd HaHoMarepuaiap”’ OunaH y3nykcu3 Oornuk Oymub, ymoly
dannapuu  y3namtupuiiga amanui  €paam  Oepamu. “Kumé canoatmparu
WHHOBAIIMOH TEXHOJOTUsUIap” (aHUHM TYIUK Y3JalITUPUII Ba aMajui
Bazudanapau Oaxapuiga “MyxaHIUCIUK TEXHOJIOTHSACHUIA THU3UMIU TaXJIUI
acocnapu (KUMEBHI TeXHOJOTHUs)”, “DIEKTpOH TNeJaroruka acocjiiapd Ba
MeJJarOTHUHT IaxCui, KacOmil axO0opoT MaWJIOHMHM JIoMUXajamr’, Xamja
“Amanuii XOpMKuN TUITHU YPTaHUIIHUHT UHTEHCUB ycysutapu” ¢annapu Epaam
oepanau.

MoayJHMHI 0JIMHM TABJIUMMIATH YPHH
MonynHu Y3nMalTUpUIl OpKajdyd TUHIJIOBYMIAP KUMEBUN TEXHOJIOTHS (MILIA0
YUKApUII Typiapu OYVinYa) — HOOPraHUK MOJiIajiap UILUIa0 YMKAPUIILIAPUHUHT
3aMOHABHUIl YCyJJIJapUHU YpraHullM, aMainja KyJlamu Ba Oaxosamira Joup

KacOMil KOMIIETEHTJIMKKA 3ra OYiaauiap.

Moaya 0yiin4ya coatJjiap TAKCMMOTH

TUHII0BYMHHUHT YKYB
IOKJIaMacH, coaT
Ayauropus yKyB
= IOKJIaMAaCH
Ne Mopaya maB3yJaapu 2 KymJIaian
2 S| = =
o | S = =
£ 2 2
= «
1. | Hoopranuk moamanap umurad YuKapyImiara 4 | 4 2 2
WHHOBAaIMOH TexHonorusap. Cynbdar
KHCIIOTa, aMMHAaK Ba KaJIbIIMHAIMSUTAHTAH COJla
UITa0 YMKAPUIITHUHT 3aMOHABHH
TEXHOJIOTHSIIAPH
2. | Munepan yruTaap uiuiad YyuKapuIiara 6 | 6 2 4
WHHOBAIIMOH TeXHosorusuap. A3ot, pocdop Ba
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KaJMUIM YFUTIIAp UIUIA0 YUKAPUIITHUHT
3aMOHABHI TEXHOJIOTHUsIIapU

3. | FOxopu TexHOJOTHATa aCOC/IaHTaH KepaMuKa, 6 | 6 2 4
IIMIIa Ba OOFJIOBYM OyroMJjiap uiiao
YUKAPUITHUHT MHHOBAIIMOH TEXHOJIOTHSJIAPH.
KamEo, Tapkok Ba HOIUp MeTaiap KUMEBUT
TEXHOJIOTHSICHHUHT MHHOBAIIMOH
PUBOKIJIAHHIIN

Kamm: 16 | 16 6 10

HA3APUI MAILIFYJOTJAP MABMYHHU

1-maB3y: Hoopranumk Moaganap uuuiad YMKAPUILIATY WHHOBAI[UOH
TexHoJorusiap. Cyiab¢ar KucjoTa, aMMHAK Ba KAJbIMHANUSJIAHTAH CO/AA
UILIA0 YMKAPUIIHUHT 3aMOHABHH TEXHOJIOTUSIIAPH.

CynbdaT KUCTOTACHHUHT XYCYyCUSATIApH, UIJIA0 YUKAPUIL KOPXOHAIapH,
TEXHOJIOTUK THU3UMJIApU. AMMUAKHUHT XYCYCUSITJIapU, aMMHUAK CHUHTE3U
XKapaCHUHUHI CTAaTUKAacH, KWHETUKAcH, HWIUIA0 YMKapuIl KypHIMaJapu.
KanpuuHanmsuianran coja Muuiad YMKApUIIHUHT 3aMOHABUI TEXHOJOTHSIIAPH.
KanpuuHanMsuianran coja XyCycCUATIapH, WIUIA0 YHUKApHIl KOPXOHAJIAPH,
TE€XHOJIOTHK THU3UMJIapU UIIA0 YMKApUII KypUJIMajapH, UILIa0d YHKAPUIIHUHT
3aMOHaBUI TEXHOJOTHUSIIAPH.

2-maB3y: MuHepajg VyruTjap uNLIa0d YUKAPUILIATH WHHOBALMOH
TeXHoJOorusjiap. Asor, d¢ochop Ba KaIWMIM YFATIAP HUILIA0
YMKAPUIIHUHT 3aMOHABH TEXHOJIOTUSIIAPH

A3zoTin yruTiap KiaccuuKanusacu. AMMHAKIN CEUTPA OJIHII 3aMOHABHIMA
texHonorusicu. PecryOnmkana kapOamuponuin TexHojorusicn. Docdar xom
aménapy Ba ynapra unuioB 6eput ycyiutapu. Cynepdocdar onuiin Hazapusicu Ba
TEXHOJIOTMK cxeMacu.  Mapkasuii Kusunkym Qochoputinapuau  TaBcudu.
Tro0dratan CWIBBUHUTIAPUHM TaBCU(PU Ba yJIapHU Ka3ud OJMII YCYyJUIapH.
CunpBunuTHH  Oodiutumn ycymutapu. JKY3 paru kamuitim yrutnap unuiad
YUKAPUILI TEXHOJOTUACU.XJIOPCU3 KAIMWIW YFUTIIAPDHUHT TypJjapyd Ba YJapHU
OJIUIL YCYJUTapH.

3-maB3y: IOKopu TexHoJIOrMsira acoCJAHraH KepaMUKa, WA Ba
00FyI0BUM OYIOMJIAP MILIA0 YHKAPUIIHUHI WHHOBALMOH TEXHOJIOTUSJIAPH.
Kaméd, Tapkok Ba HOAMP MeTaLIap KHMEBHUN TEXHOJOTHSICHHUHI
WHHOBAIIMOH PUBOKJIAHUIIIH.

Cunmukar wmarepuayiap Tabpudu Ba TacHu(manumm. Yer o
napnatnapunga (AKII, Awxrnus, ['epmanus, Snonusi) kepamuk (CHIJIMKAT)
MaTepraiapy KYJUIAaHWJIUII coxXacu OVinmda TaCHU(DIAHUIIM Ba HOMJIAHUIIIH.
FOkopu TexHosorust acocuja TaépliaHral CUJIMKAT MaTepUaUIapUHUHT aCOCHI
bu3uKk-kUMEBUN Ba (PuU3MK-MexaHUK Xxoccanapu. FOKopu TexHosorusra
acocllaHraH KepaMuKa, IIWIna Ba OOFJIOBYM Oyromiiap WIUIA0 YUKAPUITHUHT
WHHOBAIlMOH TexHojorusapu. KamE€O, Hoaup Ba TapKOK MeTaJIapHU
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cunuanumm. Ep xoOurmma xam&6 ep mertamnapHu Tapkanumm. Kaméd ep
METaJUIapUHU apajianiMaiapad TO3aJIAIIHUHT IPOTPECCUB TEXHOJIOTUSICH.

AMAJIMA MAIIFYJOT MABMYHHU

1-maB3y: HHHOBAIMOH TEXHOJIOTHSJIAP AaCOCHAQ HOOPraHHUK
MOJAJIAP MILIA0 YMKAPUILAA MOJAUI OAJTAHCHU TY3HIIL.

Cynbdar KucmoTacu, aMMHAaK, COJa MIIIA0 YHKApUIIAa KYJJTaHUIaIUTaH
XOM aménap, KypwiMajap XucoOW Ba WNIIa0 YWUKAPUITHUHT MO
OaslaHcTIapy Ty3UJIaIu.

2-MaB3y. 3aMOHABHii TEXHOJIOTHAJIAP acOCHAA MHUHepaJ YFruTJjap
HILIA0 YMKAPUIIHUHT MOJIMH 0AJIAHCUHM TY3HIII

dochopimu xoM-améHU CyIbdaT KUCIOTAIM IKCTPAKIUSA >KapaCHUHUHT
Mo Ui OanmaHCcH. DKCTpakIuoH ¢hochop KUCIOTACH OJMITHUHT aCOCUM armapar
xucobu. Kamuit xmopua unurad yukapuiiaa MOJIIUNH OagaHC Ty3HIIL.

KCI — NaCl- H,O cuctamacu TaxTuiu.

3-maB3y: IOkopu TexHoJIOrMsira acocJaHraH KepaMuKa, WA Ba
00Fy10BUYM OYIOMJIAP MILIA0 YHKAPHUIIAA MOAAUN 0AJTAHCHM TY3HIIL.

[Muma, xepamuka Ba OofoBuM Oyromiiap HIUIA0  YUKapuliga
KYJUITaHWIAIUTaH XOM allénap, yjapra HUOUIOB OepHIl yCyulapyd Ba HWIUIA0
yukapuiga wMoanuid OamancHu Tysunaau. “EXCEL” nactypu é€pnamuna
MaTepUAJUTAPHUHT KUMEBHI TAPKUOMHH XUCOOTAHA N,

YKUTHI INAKJLUIAPHA
Maskyp  wmonyn  Oyinya  KyWugard — YKATHIO — [IAKJUIApUJIaH
dbolnananunagm:
- Mabpy3ajap, aMaJluid ~ MalFyjgoTiap  (MabaymoTiap — Ba

TEXHOJIOTHSUIAPHU aHTIa0 OJUIN, aKJIWi KU3WKHUIITHU PUBOKIAHTUPHIL, Ha3apuit
OWJIMMJTApHU MyCTaxKamJiail);

- naBpa cyxOariapu (kypuia€traH JoWuxa edumiapu Oyinda
Takiid Oepuill KOOMTUATHHN OIIMPHII, SITUTHII, UIPOK KMJIMII Ba MaHTHKHMA
XyJiocajap YMKapuin);

- O0axc Ba MyHO3apanap (JioMuxaiap e4yuMu Oyinua namuuiap Ba
acoClii apryMEHTJIApHU TaKAUM KWJIUII, SIIMTHII Ba MyaMMoOJiap €YMMUHU
TOTUII KOOUITUSTUHN PUBOKIAHTUPHIII).



BAXOJIALI ME3OHUA

Ne baxosam typaapu Maéc::ran banaap
1 Keiic Tonmmpukiaapu 1.5 6ann
2 MycTakuni uii 2.5 1 Gau

TONTINPUKTIAPU

II. MOAYJIHA YKUTUIIJIA ®OUJTATAHUIAJIUT AH
UHTPE®AOJI TABJIUM METO/IJIAPH

“SWOT-Taxauna” meToau.

MeTOAHUHT MaKcaAM: MaBXKyJ Ha3zapui Owmmiap Ba aMalui
TaXpuOadapHU TaxXJIMJI KWIMIN, TAKKOCHAIl OpPKadd MYyaMMOHHM Xall JTHII
HynnapHu TOMMINTa, OWJIMMIIApPHM MyCTaxKamulalll, TakKpopJami, OaxoJaiira,
MYCTaKWJ, TAHKUIUNA (PUKpIamHu, HOCTaHAAPT Ta(pakKypHU MIaKUTAHTHPHUIITA
KapaTWJITaH.

Strength Opportu

Threat

Hamyna: Kyiinupuiran Oumomacca yuyn SWOT taxnunuHu amanra
OLLIMPHHT.

® SKOJIOTUSITHUHT TypiH YUKUHIUIAP Oounan
U(DIOCTAHUIIUHUHT OJITTN OJIMHAIH;

® XKMHUH SHEPTHS CUFUMU OIIaJAM (3UWIMK OPTHUIIH OUJIaH);
EHUII UCCUKJIMTH OIIA/IN;
TapKUOUIaTH KUCIOPOJ MUKJIOPU KaMasiJiu;
KypYK Ba rupodob 6ynanu;

[}
Kyunn o
[ ]
e TapKUOUaru OMOJIOTMK MOJIaIap KaMasiiu;
[}
[ ]

TOMOHJIApH

TapKUOMJIArH XJIOP MUKIOPH KaMasiiu;
MYPTJIMTH  OpPTaa{, Mapjajgam  xapaxamiapu  Ba
3appadajJlapHUHI  yI4amIapu KaMasau, 3appadaJlapHUHT
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CHUPT 103aCH OpTaau,
CI/I(l)aTI/I Ba TOMOI'CHJIMTH AXIIHWJIaHaIH,
KHCJIOTA a)KpaTMACOdH TO3a éHaI[I/I.

WHBECTHIIMSI YIYH Xapakatiap Tajaad dTHIau;

KOpuUH Xapaxkatiap capdiaaHaau,

MaxcCyJIOT UIILIa0 YMKApHUIIA SHEPT U NYKOTUIIAIH;
MaxCyJOTHUHT 3UWINTHHU Ba CH(pATUHU TabMUHJAII Ba
CakJialll MyaMMOCH;

® COTHO OJIUII, MUKO3ra COTUII MyaMMOJIapH.

Kyucus
TOMOHJIapU

® SKOJIOTMSIHUHT OpTHKYA YUKUHANUIIAP ounax
U(DIOCTAHUIIMHUHT OJITU OJIMHAIH;

Nmkonust- .

O napy (axn) e Oapua OumomaccamapiaH OJMHAJAWIaH KYyIIMM4Ya OKOpU
KaJIOPUSUTH EKUIIFU XUCOOIaHa IH;

® MUHUTEXHOJOTHSUTAPUHH MIILTA0 YMKHUIIT MyMKHUH.

® KMIIUIOK XYXKQJIUK YUKUHIWIAPUHUHT (FY3aIlosl, COMOH,
Tycuxiap 10J1M KOOUFH Ba X.K.) "3ra" mapu 60p;

(Tamky) | HCTEHMONYMIAP O030pH MIAKIUTAHMAT aH;
e QolIKa YYOKJIapra MOCIAIITUPUII 3apyp.

XyJocanam (pe3oMe, Beep) METOAH

Metoanunr makcaau: by wMerox mypakkal, KYNTapMOKIN, MyMKWH
KaJap, MyaMMOJM XapakTepujard MaB3yJapHU YpraHuilra KapaTHIraH.
MeToHUHT MOXUSTH IIyHAaH UOOpaTKu, OyHAa MaB3yHUHT TYPJIU TapMOKJIApH
Oyiinya Oup xuia axOopoT Oepunagu Ba allHW MaWTiaa, YJApHUHT Xap Oupu
ajoxyJa acmhekTiapja Myxokama JTuiagu. MacajiaH, MyaMMO WXOOUN Ba
canouii TomoHmapu, ad3auuK, ¢da3uaaT Ba KaMudWiIukiapu, ¢oiiga Ba
3apapiapu OViinua ypranuwiaau. by wmHTepdaon MeTon TaHKUAMM, TaxJ MU,
aHUK MaHTUKHA (ukpramHn  MyBap(dakusSTIM PUBOXKIAHTUPHUINTa Xamja
VKYBUMJIADHUHT MYCTaKuJ Fosuiapu, (GUKpiIapuHH €3Ma Ba OF3aKd IIaKJaa
TH3UMIIM Oa€H HDTHIN, XUMOS KWIWIITa WMKOHMSAT sparamu. ‘“Xyrocanmanr’
METO/IMJIaH Mabpy3a MaIIFyJIOoTIapuia WHAUBUAYyal Ba Ky(pTIuUKIapaaru Wi
IaKiauaa, aMajuii Ba CEMUHAp MAIFyJIoTiapuaa KAYUK TypyxJjapJard Wil
MIaKauaa MaB3y lO3acUAaH OWIMMIIAPDHU MyCTaxKaMJyall, TaXJWIN KHJIWII Ba
TaKKOCJIaIl Makcaauaa Ghoigaanuill MyMKHH.
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MeToaHu amaJjira OIIMpPHUII TAPTHOHU:

TPEHEP-YKUTYBUYM UIITHUPOKUYMIAPHU 5-6 KUIIKMJaH UOOpaT KUUKK rypyxJjiapra axparaiu;

TPEHUHT MaKcajy, apmiapy Ba TapTHOW OWIaH UIITHPOKYMIIAPHU TAHUIITUPIay, Xap
Oup TypyXxra yMyMuii MyaMMOHHU TaXJIMJI KHJIMHUIIN 3apyp OYIraH KUCMIIapU
TYLIAPWITaH TApKATMa MaTepHaJlJIapHU TapKaTaiu;

xap Oup rypyx y3ura Oepriiran MyaMMOHH aTpodiinya TaxJIuia KUiauo, ¥3
MyJI0Xa3ajJapyuHu TaBCHUS 3TUIAETTaH cxema Oyiinya Tapkarmara €3ma 0aéH Kuau;

HaBOatnaru 6ockuya 6apya rypyxJjap ¥3 TakauMoTiapuHu yTkazaauiap. Lllynnan cyHr,
TpPEeHep TOMOHMIAH TaXJIMIUIAp YMYMIAIITUPHIIAIU, 3apypHil ax00poTiIp Ouitan
TYJIAUPUIAAN BA MaB3y SIKYHJIaHAIH.

Hamymna:

AJITepHATHB éKMJIFH TypJapu
Exunaru Opukerjapu IMeasernap Kyiigupuiran érou

a(l)3aJ'IJ'II/Il"I/I KaM4iUJIUT'N a(bsanﬂnm KaM4iUJIUT'1 atbsannnm KaM4iuJIUTI'u

XyJioca:

“Keiic-ctaan” MeTOaH

«Keiic-cragu» - wHrIM34a cy3 OYnmoO, («case» — aHWK Ba3WsAT, XOJHCA,
«stadi» — YpraomMok, TaxJIMJ KWIMOK) aHWUK BasHATIIAPHU VPTaHWIN, TaXJIWIT
KWJIUII ~ acocHJa VKUTHIIHM aMajira OIIMPHUINra KapaTWiraH METOJ
xucobOnanagu. Keiicna ouuk axOoporiapaaH €KM aHHMK BOKea-XOJIucaaaH
BaswsT cudaruaa Taxyma yayH (oimamanum mymkuH. Kelic Xapakatimapu ¥3
nuynra Kyvunaruiapau xkampad omaau: Kum (Who), Kayon (When), Kaepna
(Where), Huma yayn (Why), Kannaii/ Kanaka (How), Huma-natmka (What).

“Keiic MeTOAN” HM aMaJira OIMpuIl 60CKUYJIApH

N 6ockuviapu Dao AT MAKJIM BAa Ma3MYHHU
1-60ckmu: Keiic Ba yauHr | v/ siKKa TapTHOIATY ayan0-BU3yaJl HIIL,
ax00pOT TabMUHOTH OMjaH | v Kelc OwinaH TaHumuMIn (MATHJIM, ayauo EKH

TaHUIITHPHUTIT MeJIna IIaKIIa);

axOOpOTHH YMYMJIAIITHPHIIL;
ax00pOT TaxXJINJIH;
MyaMMOJIapHU aHUKJIaIl

AV YRR

2-0ockn4: Keiican WHAVBUIYaAJ Ba TypyXJa UILIALL;
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(\

AHUKJAIITUPHUIL Ba YKYB MyaMMOJIapHU  JT0J13apOJIUK  MEPAPXUSICUHU
TONIIMPUFHU OENTHIIAIT AHUKJIAII;
acOCHI MyaMMOJIH Ba3UsITHU OeNTHIIall

3-6ockmnu: Keiicnaru UHAUBUYAJl Ba TypyX/Jla UIIUIAIL;
aCOCHI MyaMMOHH TaXJIAJI MYKOOWJI €4UM MYJTapUHU UIUIA0 YUKHIL;
STUII OPKAIU YKYB TOIIIM- Xxap Oup CUYUMHUHT UMKOHHSTIApH Ba
PUFUHUHT €YMMUHHU H3Jall, TYCUKJIAPHU TAXJIUJ KAJIALLL

XaJ 3TUIL WyJUIapUHU MYKOOMJI €YUMJIapHH TaHJIaIl

ANUIA0 YUKHUII

AN NANEN

<\

4-6ockmu: Kelic eanmMuHu AKKa Ba TypyX/Jia UIIUIALL;

€YMMUHHU [AKJUITAHTUPHUIIL MYKOOWJI BapUaHTIApHU amaija KyJulail
Ba acocalll, TaKJIUMOT. UMKOHUSTIAPUHU acocall;

VDKOIMN-JIONNXA TAKIUMOTHHHU Tanépani;
SKYHUW XyJIOCa Ba Ba3HUAT CUMMUHUHT aMalui
aCIEKTIAPUHU EPUTHIL

AN

AN

Keiic. buomaccanan oiMHran €KWIFM OpUKeTUIA Kyl MUKJIOPH MEbEPIaH
IOKOPY DKaHJWIY aHuUKIaHAu. Kyl MHUKIOpMHM KaMaWTHpHII WYJUIApUHU
W3JIaHT.

...
 Kelicnaru mMyaMMOHU KeNTUpHUO 4YMKapraH acocuil cababiapHu
OeNTWIIaHr, 3apyp OwiMMiap pyHXaTuHU Ty3UHT (MHIUBHUIyal Ba

KHYHK TypyXxJia).
* Kyn MUKIOpMHM KaMaWTUpHILI Yy4yH OakapwiaguraH HILIap
KEeTMa-KEeTJIUTUHY Oenruianr (Ky(QTivKaa Uiiam).
 Kyiiqupuiran 6ruoMaccaiad KyJHU HYKOTHII HYIUTApUHU U3JIaHT.
 baxxapwiran niuIapHU TAKAUMOT KUJIMHL.

«®CMY» meToau

TexHOMOrHAHUHT MaKcaau: Ma3Kyp TEXHOJIOTUS HUINTUPOKYUIIApJaru
yMyMHl (QUKpiapiaH XycycHil Xylocajap YMKapHuill, TaKKocjall, Ku€cnarl
OpKalu axOOpOTHHU V3JIAIITUPHIL, XyJIOcallall, IyHUHTACK, MYCTaKWUJ MXKOIUN
dbukpnam KYHUKMaJapUHU IIAK/UTAHTHPUINTA XU3MaT Kujdagu. Maskyp
TEXHOJIOTHSIAH Mabpy3a MAIIFyJI0TJIapuaa, MycCTaxkKamiamjaa, YTUJITaH
MaB3yHM CypallJla XaMJla aMaJui MalfyJIOT HaTWXaJlapUHU TaxJIWi 3THUILIA
ol mamaHuI TaBCHUS ITHIIAIH.

TexHoIOTUAHN amaJira OIUPUII TAPTHON:

- KaTHaIluYWjapra MaB3yra ouj OYNTaH SKyHHH Xyjoca €KH FOsl Takiud
ATUJIA]IN;

- xap Oup wumTupokunra DO@CMY TEXHOJOTHUSCHUHUHT OOCKUWIapH
€3WIraH KOFO3JIapHU TapKaTUJIadu:

- WIUITUPOKYMJIAPHUHT MyHocal0aTiapy HWHIMBHIAyal €EKU TypyXHi
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TapTI/I6I[a TaKAUMOT KMJIMHAOU.

OCMY Taxymay KaTHaIIduiapaa KacOui-Hazapuid OMIMMIIApHA aMajTiit
Malmkjap Ba MaBXKyJ Taxpubamap acocuaa Te3poK Ba MyBaddakuATIN
Y3MamTUPUITUIINITA acoc OYIaam.

Hamyna: Kyitnnaru dpuxpan @CMY opkaiiv TaxJ 1M1 KAJTUHT.

®UKP: “Hloam KoOurm acocuaa IOKOPH KAJOPUAIN OPUKET OJIHIN
MYMKHH”.

CABAB: “[luponu3 HaTWXacuaa XOCHJI OyiaauraH KyJTHH KaMauTUPHUII
YUYH TYpJIU UMKOHUSATIAp MABXYH .

MUCOJI: “Kyiiaupuiarad WIOAM KOOMFMHHM IOBHUIII Ba KypUTHII
ycysuapuaas (GoiganaHum MyMKAH .

YMYMJUIAHLITUPUI: "Illonn koOuru acocuia IOKOPW KaJIOPUSIH
OpHKET OJIUII YUYyH MUPOJIH3 HATWKACKA XOCHII OYIraH KyJHU FOBUII Ba KalTa
KYPHUTHIL OPKaJy NYKOTHII MyMKHUH".

“AccecMeHT” MeTOAHU

MeToAHMHI MaKCaJAW: Ma3Kyp METO] TabJINM OJYBUHJIAPHUHT OUIUM
napaxacuHM 0axoJalll, Ha30paT KWJIHIL, Y3IalITHPULI KYpCaTKUYM Ba amMallui
KYHUKMQJIAPUHHA TEKIWIMPUIITra WyHAITHpWIraH. Maskyp TEXHUKA OpKaJIH
TabJIMM OJYBUWJIAPDHUHT Omiuil (HaonuATH Typiau HyHanmumap (TecT, aMmaini
KYHUKMaJap, MyaMMOJIM Ba3HATIIAp MAIIKW, KUECUU TaxXJWjl, CHUMITOMJIAPHU
aHMKIam) Oyilnua Talxuc KWInHaIU Ba 0axoJaHa/u.

MeToaHu amMaJira OIIMpPUII TAPTHOM:

“AccecMeHT” JapJaH Mabpy3a MaIFyJoTiapuaa TajabalapHUHT EKU
KaTHAIUYMJIApPHUHT  MaBXKyJ  OWIMM  JapakacMHM  YpraHuuiia,  siHTU
MabJIyMOTIapHU 0aéH KWIMIAA, CEMUHAP, aMalluii MallFyJoTjiapJa 3ca MaB3y
€KM MabJIyMOTJIAPHU Y3JIAITHPUII JapakacuHU Oaxojall, IIyHUHTIEK, Y3-
y3uHu Oaxonjaml MakcaauJa WHAUMBUAYald Makiana  (oipamaHuIl TaBCUS
stunanyd. lIyHUHIZIEK, YKUTYBUMHUHI WXOIMK €EHAAIYBH XaMmJa YKyB
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MakcaJJlapuaaH Keaud YMKUO,  acCeCMEHTra KyIiuM4Ya TOMIIUPUKIAPHU
KUPUTHII MyMKHH.

Hamyna. Xap Oup kartaknmaru Tyrpu xkaBo0 10 Oamiraga GaxoJIaHHIIH
MYMKHH.

-

Y,

o Tect Hécuil TaxXJInJI
\
“o5 ' 1. Kynanpunran bmomacca

7y
A/

/\/\;’; TapKMbuaarn KyaHu nykotmw | ¢ PinKay Ba
MYMKUHMW? NestrobpukeTnapmHm y3apo
* A.xa TaKKOCNAHT.
* B.WyK

2. TymyH4a TaxJinjim

A/ Torrefactionby — ...

]

AMaJIMi KYHUKMA

BaH KpeBeneH gnarpamma-
cuaaH dongananunb Typam
6bruomaccanap Tapkmbungarm
H:C, O:CHucbatnapHu
aHWUKNAHT.

“Uucept” MeToau

MeToaHuHr Makcaam: Maskyp MeTol YKyBUWJIap/aa SIHTU axO0opoTiap
TU3UMHUHU KaOyJl KWJIMII Ba OMJIMMIIAPHU Y3JIAIITUPWINIINHU €HT WA TUPHULI
MakcaauJa KYJUIaHWIaau, HIYHUHTACK, Oy MeToJ YKyBUMjap YYyH XOTHpa
MalIKy Ba3u(acuHM XaM yTaiiu.

MeToaHu amMaJira OIIMpPUII TApTHOM:

» YKUTYBUM MAIIFyJOTra KaJap MaB3yHUHI acoCHil TyIIyHYaiIapu
Ma3MyHH EpUTWITaH HMHIYT-MAaTHHH TapKaTMa €KW TaKAMMOT KYpUHHUIIUAA
Tanépaanau;

»SHTW MaB3y MOXUSTHHH CEpPUTYBYM MaTH TabJIUM OJyBYHJIapra
TapKaTUIaAu KU TaKIMMOT KYPHUHMIINAIA HAMOWMII STHIIA]IN;

» TaQbJIUM OJYBUWJIAp WHIMBHIyaJl Tap3/la MaTH OWJIaH TAaHUIINO YUKHO,
V3 MIaxcuil KapalulapuHU TETUIILIA CY3JIApHUHT OCTUTa YM3U0 €KW YM3MacjaH,
Maxcyc OenrmwnapHd (Vv - TaHUII MabJIyMOT, ? - Ma3Kyp MabllyMOTHH
TYLIYHMaJUM, 30X Kepak, + - 0y MabJIyMOT MEH yUyH SIHTWIHK, "-" - Oy QUKp
€KM Ma3Kyp MabJlyMOTra KaplMMaH Ba X.K.) Bapak XOIIUSCHUra KYWHII OpKaJld
udogananuap.

benrunanran BakT SIKyHJIAHTay, TabIUM OJYBUMJIAp YYYH HOTAHHUII Ba
TyIIyHapCU3 OYiraH MabIyMOTiap YKUTYBYM TOMOHHUIAH TaXJWI KUJIMHHO,
U30XJIaHaAMU, YJIAPHUHT MOXHMATH TYnuK Eputwiaau. CaBosulapra xaBo0
Oepuwinagu Ba MAIIFYJOT SKyHJIaHaau. TeXHUK MaTHHU MHCEPT YycCyauaa
OeNTUiallHA aMaluii MalIFyJIOTHUHT yi Basudacu (MycTakui uir) cudaTuaa
OepuIl XaM MyMKHH.
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“TymyH4yajap TaXJWwin” MeTOaH

MeToaHMHI MAaKCaJAu: Ma3Kyp MeToj Tanabanap €Ku KaTHAIIYWIapHU
Map3y OyilMya TasH4Y TyIIyHYQJIApHU Y3JIAIITUPUII Japa)KaCUHU aHUKJaI, V3
OWJIMMIIApUHU MYCTaKWJI paBHILJA TEKIIMPHUIL, Oaxojaml, HIYHUHTACK, SHTU
MaB3y Oyilmda nactiabku OWIMMiap JapakaCMHHU TAllIXUC KWJIUII MakKcaauaa
KYJUIAaHWIQIH.

MetoaHu amalira OMMPHUIL TAPTUOU:

® WINTUPOKYUIIAP MAIIFYJIOT KOWIaJapy OUiaH TaHUIIITHPUIIAIHN;

e VKyBUHJIapTa MaB3yra €ku 600Ta Terunum OyiraH cy3map, TylryHdagap
HOMM TYHIMpUITaH TapkarMmainap Oepuiaau ( HWHIUBUIyaAl EKU TypyXJid
TapTHoIa);

e VKyBUMJIAp Ma3Kyp TYUIyHYAJIAp KaHail MabHO AaHIVIaTUIIM, KA4YOH,
KaHJ1ail xoJaTiap/ia KyJUIAaHWIMIIY XaKkuaa €3Ma MabliyMOT Oepauiap;

e QOenrwiaHraH  BakT  SKyHUTra  €Trad  YKUTYyBUM  OepuIiraH
TYIIYHYQAJIAPHUHT TYFPU Ba TYJIUK M30XUHU YKUO SIIUTTHpPAAu €KW Claij
OpKaJu HaMOMHUIII 3TaJIu;

e xap OWp HINTUPOKYM OepuiiraH TYFpU >KaBoONap OwsiaH Y3WHUHT
IaXCH MyHOCAOATWMHHM TaKKOCHauau, (GapKiapyHU aHUKIAWId Ba Y3 OUIUM
JapakaCUHU TEKIUPUO, Oaxonmanu.

Hamyna: “Moaynparu TassH4 TymyH4anap TaxJIuian~

CusHuHr4ya 0y TynryH4a KaHgaau Kymmmua

Tymynuajaa
ymy p MAabHOHM aHrJaTaau? MabJIYMOT

Bbpukernapuunr 4 €xku 6 Kuppamu TypH.
VYaapHuHT  ypTacuaa  paaman  TEIIUK
Oymanu. bpukeT MeXaHUK  IIHEKIH
Pin-Kay -Opuketnapu npecciapaa okopu O6ocumaa (1000-1100
O6ap) mnpeccrnanagu. IIpeccianaérranma
OpUKETIapHU CUPTH UCCUKIUK TahCUPHIA

KysJI1 Ba KOpaiuob KojIaau.

"Torrefaction" (ppaniysua "kyhigupum") -
Onomaccara WMCCHUKJIMK OWJIaH acTa-CeKHH
nacTiiadKy  WILIOB Oepuil Ba To3ajall
xapaéuuaup. HouoB Oepumn  Xapopatu
200-350°C opanuruga 0ynuob, Oy kapaéH
Torrefaction XyIaau Kode NOHAIapUHHU KOBYPHIIIArUTa
yxmab keraau. Kyitaupunran Ouomacca
KaTTUK  DHEprus  TamyBYd  OYnuo,
Ouomacca Ba €rFou KYMUpH YpTracuaaru
TaOuuil Xoccanapu AXIIWIAHTAH MaxCyJoT
XUCOOJIaHaIH.
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Exunru cudaruna unuatunaguradn maiga
[Tenner Opuker. Y Maiiia TpaHyja MIaKIuAa
UII1a0 YMKapUIIaIu.

Tyrpu TYpTOYpUaKIM NpHU3Ma INAKIWIATH
Opukernap. by Hom Opuker wumnabd
YUKApPYBYM JKUX03 HOMHUZAH OJIMHTaH.
RUF-6puketnap RUF-OpukeTnapHuHr  IIaKId  XyJAId
FumTra  yxmadmu. by  Opukertiap
THJIpaBIMK Ipecciapia IOKOpH Oocumaa
(300-400 6ap) npeccinab ynKapuIaIm.

MN30x: UkkuHuM  ycTyHYara KaTHaImIdwiap TOMOHHUZAH (UKD
ownnupunaayu. Maskyp TylmyH4alIap Xakujaa Kylmmia MabJIyMOT TJIOoccapuiiia
KEeJITUPUIITAH OYJIUIIN MyMKUH.

"BeHH quarpamMmacu' MeToau

Meroanunr makcagu: by Meron rpaguk TacBUp OpKaidu YKUTHILHU
TalIKWJI ATHUII AKIW OYnu0, y MKKUTa (y4Ta, TYpTTa Ba X.K.) ¥3ap0 KECHILUTaH
ailllaHa TacBUpU opKaiu udoaanaHaau. Maskyp MeToA Typiu TyLIyHYajiap,
acocjap, TacaBypJIApHUHI aHAJIU3 Ba CHUHTE3MHM MKKU aCIEKT OpKalIu Kypuo
YUKUIL, YIAPHUHT YMYMHH Ba QapKJIOBUM KUXATIAPUHU aHUKJIAIL, TAKKOCJIAII
UMKOHUHU Oepajiu.

MeToaHu amaJira OIIMpPUII TAPTHOM:

® MIIITUPOKIHIIAP UKKHU KHIIUIaH ndopar KyToukmapra
OupJalITUpuiIaguiIap Ba yjaapra KypuO YMKWIAETTaH TyllyH4Ya €KW aCOCHHUHT
y3ura xoc, Qapkiu KuxamiapuHu (€KW akCcW) Joupanap uuura €3u0 YUKUII
TakauQ dTUIAIN;

eHaBOarmaru Oockuyma HIITUPOKYWIAp TYPT (3-5) kummaan ubopat
KWYMK TypyxJjapra OupiamTupuiagyg Ba Xap oup xypTiauk ¥3 Taxjmnu OuinaH
TYPYX ab30JIApUHU TaHUIITUPAIUIIAD;

¢ XXyQTIMKIAPHUHT TaXJIWIA DIIATWITAa4Y, yiap Owupranamul, Kypuo
YUKWIAETraH MyamMMoO Xy TYIIYHYAJTapHUHT YMYMHH JKUXATJIapuHU (EKH
dapxyn) uznad Tonaauiap, yMyMJalmTApaadiap Ba JoUupadaJapHUHT KECHUIITaH
KUCMUTa €3aaumap.

Hamyna: AHMManusiiap sipaTuil MMKOHUSITJIApU Oyiinya

Exuarn Mennetr

OpukeTH
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“baun-yiiuH” MeTOAH

MeToaHuHI MakKcaam: VKyBUWIap[a TE3JUK, axOOpOoTIapHH TaxJIHi
KWIKII, peXaJallTUPUIL, OamopaTiaml KYHUKMaJapUHU IaK/UTAaHTHUPUIIIAH
nbopar. Maskyp MeTonHM OaxoJsaml Ba MycTaxkamJjall Makcaauja KyJJiaml
MYMKHH.

MeToaHu amaJira oluMpuIl 6OCKUYJIaPHU:

1. Jactnab umtupokumnsiapra OeiarujiaHrad MaB3y 103acujiaH Talépiianran
TONIIMPUK, SBHU TapKaTMa MaTepHajiap ajloxuaa-ajoxuaa Oepuiaad Ba
ylapJiaH MaTepualHUu CUHYMKIA0 Yypranuin Tanad stwianu. lllynnan cyHr,
UIITUPOKYUTIApTa TYFPHU KaBOOJAPHU TapKaTMaJlaru «sIKka 0axo» KOJOHKacura
Oenruiam Kepakiaurd TymyHTupuiaaud. by Gockuuna Basuda skka TapTudaa
OakapuIiaiy.

2. HaBOatmaru Oockuyia TpeHEp-YKUTYBYM UINTUpOKYmiIapra yd (3-5)
KUIIKJAH U00paT KUYUK TypyxJjiapra OupiamTupaad Ba rypyxX ab30JIapuHU Y3
bukpnapu OWIaH TYpPYXJOULJIAPUHHU TaHUIITHUPUO, Oaxciamub, Oup-Oupura
TabCUp YTKa3uO, ¥3 GuKpiapura UIIOHTUPHUII, KEIHIITaH XoJaa Oup TyxTamra
Kenuo, xKaBOOJNIApUHU «TYypyX Oaxocw» Oynumura pakamiap Ouiian Oenruiiad
YUKUIITHU TOMIIHAPAIH.

3. bapua xuuuk rypyxjap y3 UIUIQpUHHU Tyrarrad, TYFpU Xapakatiap
KETMa-KETJINTU  TPEHEP-YKUTYBUYM TOMOHHJAH YKUO DIIUTTUPWIANA Ba
VKyBuUMiIapJaH Oy xaBoOJIapHU «TYFpU kKaB0OO» OyIMMHUra €3ulll cypasaim.

4. «Tyrpu xaBoO» Oynumuaa OepwiraH pakKamiiapiaH «sIKKa 0axo»
oynmuMuaa 6epuiiraH pakamiap Takkociaanuo, gapk oyiaca «0», moc kenca «1»
oamn kyhum cypamaau. lllynman cyHr «sgkka xarto» Oynumumaru Qapxiap
IOKOpHIaH MacTra Kapad Kymuo YuKuin0, yMyMui WHFUHIIA XUCOOIaHa M.

5. Xyanu ury Taptulaa «TYFpH 5kaBoO» Ba «Typyx 0axocu» ypracuaaru
dapk ymKapwiagu Ba Oamiap «rypyxX xaTocw» Oynumura €3u0, HOKOpHIIaH
nacrtra Kapab KyImmiaad Ba YMyMUH WUFHHAN KEITHPUO YMKApUIIAIH.

6. TpeHep-YKUTYyBUM SIKKa Ba T'ypyX XaTOJApUHU TYIUIAHTAaH yMYyMUU
HuFuHIM OYitnda anoxujaa-ajaoxuia mapx,ad oepaau.

7. Umtupokunnapra sxkka taptudna (50%) Ba rypyxuaa (50%) onran
Oaxomapura kapal®, yJapHUHT MaB3y OViimya V3JIalTHPUIN Jdapa)kaiapu
aHUKJIaHATH.

«Typan dmomaccanapuu toppedpukanusi KHIHID KeTMA-KeTJIUTHHA
KOMIAIITHPHHT. ¥V 3HHIM3HN TEeKITNPHO KYpHHT!

Xapakarjaap Ma3MyHH

Akka | SAxka | Tyrpu

0axo

XaTo

JKAB00

T'ypyx
oaxocu

I'ypyx
XxaTocu

Jaran Kyputui

AHUK KypUTHII

Toppeduxarus

CoByTH1Il

Maiiganam

IIpeccnam

CoByTHII
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“bpudunr” Mmeroau

“Bpucdunr’- (uur. briefing-xucka) Oupop-Oup Macama €K CaBOJHHHL
MyXOKamacura OaruiiiaHTaH KUCKA Mpecc-KoHdepeHus.

VTKa3uu 0oCcKU4IaApu:

1. TakIuMOT KUCMHU.

2. MyxokaMa kapaéHu (caBoJi-KaBoOJjap acocuaa).

bpudunrnapian TpeHUHT SKYHJIApUHUA TaxjiMil Kuiuinga ¢oigananuin
mymkuH. [yHuHraex, amanuii yiuHmapHuHr Oup makinu  cudaruga
KaTHamuuiaap Owian Oupra mom3ap0 MaB3y €KM MyaMMO MyXOKaMmacura
Oarunuianran OpuUHTIAp TAIKUI STUII MyMKHH Oynanu. TamaGamap €xu
TUHTJIOBUMJIAD TOMOHUAAH SpaTWITaH MOOWUI WIOBAJIAPHUHT TaKIUMOTHHU
yTKazumaa xam GonganiaHuIn MyMKHH.

“IToprdoano”’meroan

“IMoprpommo” — ( wmran. portfolio-moprdenb, HMHMLXYXOKATIAP YUYH
narnka) TabIUMHUN Ba KacOui (haonusaT HATIKaJapUHU ayTEHTUK OaxoJalira
XU3MaT KWIYBYM 3aMOHABHM TabIUM TEXHOJOTHUSJIAPUIAH XUCOOJIaHA K.
[Toprdonuo MyTaxacCUCHMHTI capajaHTaH YKyB-METOJIUK HWIUIApU, KacOwuii
I0TyKJIapu  duruHaucu cudaruna akc ostanud.  Kymmanman, Tamnaba  Eku

TUHIJIOBUYMJIAPHUHT  MOJYJ F03aCHUJIaH Y3JAIITUPHUIN HATHUKACUHU DJIEKTPOH
noptdonrosiap OpKajdd TEKWUPUIT MyMKUH OVnaau. Onuit  TabiuMm
Myaccacaiapuja NopT(OIUOHUHT KyHugaru Typiapd MaBxKy/l:
DaousAT N makiiu

TypH NuauBuayad I'ypyxuii
Tabnmumuii | Tamabanap moptdonmocu, 6u- | Tamabamap rypyxu,
dbaonmusIT | TUPYBYH, JOKTOPAHT, TUHTJIOB- | TUHTJIOBUMJIAP TYPYXH

Yi MOPTQOINOCH Ba OOIIK. noptdoauocu Ba OOIIK.

Tenaroruk | YKuTyBuH noprdonmnocu, | Kapeapa, ¢dakynprer, Mmapkas,
daomusaT | paxOap xoaum nopTdOoIUoCcCU OTM mnoptdonrocu Ba OOIIIK.

19




I11. HABAPUIA MATEPUAJLIIAP

1- maB3y: Hoopranuk moaaajap Huiad YuKapumIara MHHOBAIMOH
TexHosorusiiap. Cyabdar kucejaora, aMMuaK Ba
KAJBIUHANUAIAHTAH COIa HILJIA0 YUKAPUITHUHT 3aMOHABUIA
TEXHOJIOTHSIJIAPH

Pexa:
1. Cynpdar  KUCIOTAaCHMHUHI  XyCyCHUATIapW, HIUIA0  YHUKApHUII
KOpPXOHaJapH, TEXHOJOTUK TU3UMJIIAPH.
2. AMMUaKHMHT  XyCYCHSITJIIapH, aMMHaK CHHTE3U > KapaéHUHHUHT
CTaTUKAaCcH, KHHETUKACH, UILJIa0 YUKAPHIL KypUuIMaiapH.
3. Kamprmnamusuianran cojga  wnuiad  YMKApUITHUHT — 3aMOHABHUA
TEXHOJIOTHSIIAPH.

Tasnu wubopanap: Knaccux musum Oynumiapu, y4ox OVIUMUHUHE ACOCUUL
sasugacu, 06uul OYIUMUHUHE ACOCULl AnNapamiapu, y4oK 2a3uHu Kypymuul
HCapaéHnu, KoHmakm OyaumuHune acocuu eazughacu, SOz HU cy8 YpHU2a
cynbgham kucroma spummacu bunan abcopoyuscu, SOz abcopbyuscuea mavcup
emysuu OMULIAp, OIMUHSY2YPM YU OKCUOU AOCOpOYUsACU MYpPAapu, amMmuax, Jle-
Lllamenve npunyunu, Yukiuxk Kypuima, amMMUaKHu KOHOeHCamaaul, YUpKyaayus
KOMNpeccopu, aMMUuaK CUHmesu Kamaausamopaapu, AMMUAKHU XOCUl OYauu
MeXaHusMu, Kamaauzamop YHyMOopaucu, 3¢hgexmus Oocum, umepm 2easiap,
nygranyeuu 2aznap, 0acmiabku Kamaius, Kaycmuk cooda, KalbYyUHAYUSIAHSAH
cooa.

1. Cyabdar KHCIOTACHHUHT XyCYCHATIAPH, MILIA0 YMKAPUIL
KOPXOHAJIAPHU, TEXHOJIOTHK TU3UMJIAPH

Mycrakun Y36ekucToH PecryGimMkaMu3 Xalk XyKaJUTHHH aifHHKCA
YHUHT KUIUIOK XY KaJIUTMHU PUBOKJIAHUIIKAA KUME CaHOATH IIy BakKTIra Kajaap
eTaK4yu YpuHJIap/laH OMpUHM drajuiad KeIMOKIa.

PecniyOnmkamMu3 kuM€ caHoaTHIa HOOPTaHUK MOJJajap - MUHEpal
VFuTHap, Ty3/map, KHCIOTalap, CcyiabpaT KHCIOTacH, OOFJIaHraH a3oT
OupukManapy, aMMHaK, KayCTUK Ba KaJbIIMHALIMSIAHTAH CO/Ia UIIad YUKapHUIII
Iy JaBprada caaMOKINA YPUHIApHH dTrajtald KeJIu Ba Kelakakaa XaMm HIyHIai
Oynu0O KonumwMra mak-uryoxa HYKIUp, YYHKH KUIUIOK XYXKaIUTMHU YHUHT
acocui 03yKacu MUHEpaJl YFUTIApCHU3, KUME CAaHOATUHUHT PUBOKUHM dca OyTYH
nynéna OynraHu kaOu, cynb(aT KUCIOTa PUBOXKHUCH3 Ba OOFJIAHraH a3oT
OMpUKMaIapucu3 TacaBByp 3THO OYIMaiau.

Hlynu Tabkuajgam MYMKHHKH, XO3UPIHM BaKTAa KHUIIM OommMra TYFpH
KeJIauTaH Uiutad YuKapmiaétrad cyiabhar KUCI0Ta MUKIOPH OYirda OM3HUHT
PecniyOonukamus nHadakar MJIX maBmatnapu opacuma, 6anku ayHé Oyiinmua Oup
Heua Wuiutapaan Oepu eTakuyu YpuHiuapaaH Oupunu sramnad typubau. Kumé
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CaHOATHHHHI 6YHI[aH XaM Kaaall PHUBOXIIaHUIIIN A HMHHOBAllMOH
TCXHOJIOTUAJIAPHUHT aXaMUATHU KaTTaaup.

‘ U.S. Gulf spot sulfuric acid ’
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Figure 11 Spot price for sulluric acid at U.S. Gulf of Mexico ports (Boyd, 201 1). Shipping 1o

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).

Cyavgham  Kucaromacunune  Qu3uK-KUMEGUIl  Xycycuamanapu 6a
axamuamu. CynbdaT KUCIOTaCH TaHHApXU OYyilM4a ap30H, KyWIWIUTH
KUXATUIAH SHT KYWIM KHUCJOTajdapjaH Oupuaup. IIyHUHT y4yH XaMm Cylibdar
KHCJIOTAaCH XaJK XYKaJuTWJa O3HI KyN KYJUIAaHWIAOUTIaH MaxcyJoTiapaaH
OvpuUIMp; y MEIULIMHA/IA, TEKCTUJI CAHOATH/1a, KUME CAaHOATUIary HaM Ta3JiapHu
KypuTHiga, Myaodaana, HedTHM KalTa WHIUIAII CAHOATHUIA, AMMUAKIH
YUKHWH]IM Ta3jap apajaliMacuJaaH aMMHUaKHU yIUIa0, Kyiuaaru peakuus Oyinga
aMMOHHMI cynbpaTd KaOM MuUHEpaJl YFUT HOUIA0 YMKapuIlga Xam Kyo
WIUTATUIIAIN:

2NH3 + H2804 = (NH4)2804 +Q

Cynbdar KucnoTa HOOPraHUK KUME CAaHOATUA DHT KV KYyJJIaHWUJIaUTraH
Moananup. Macanan: skcTpakion (ocdop kuciaoracunu unuiad yuKapuiiga
Kopator €&xu Kusunkym docdhoputiapura yd molekyna cyiadaT KHUCIOTa
TabCUP €TTUPUIIAN:

Ca; (PO4)2 +3H,S0, = 2H3;PO, + 3CaSO, + Qz

Cynbdat xucnoracu ogauit cynepdocdar uiniad YuKapuIa;

Ca; (PO4)2 + 2H,S0, + 2H,0 = Ca (H2P04)2 + 2CaS0,* 2H,0+ Q

Xamjia npeunuTaT uiuriad ynKapuiiga KyuiaHaau:

CaCO;+ H;PO,= Ca HPO,+ CO, + H,O + Q4

V3 nas6atuma skcrpakumon docdop kucmoracu (DDK)ra amMuakHu

TabCUP ITTUPUO, MOHO- Ba TuaMMoHuiocdariap onuHagu:
NH3 + H3PO4 = NH4 H2PO4 + Q5
2NH3+ H3PO4: (NH4)2 HPO4+ QG

Cyavgham Kucnoma wwinabd uukapuwi Kyaamu, KopxXoHanapu, Xom
awénapu. 1llynun tapkunnam MyMKUHKH, OyHaaH 10-15 #wmnap mykangam
oyryn nynéaa 1400 man opTuK Cyab(haT KUCIOTa KypriMalapy UILIa0 TypraH
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O0ymu6, ynap wunura 150 MUIUITMOH TOHHAJAH KYMPOK Cyiadar KUCIOTa HILIA0
yukaprad. [{lynéna cyndar kucnoracu unnad yukapui 6yitnua AKII 1-ypunaa
O0ymu6, Humura 37-39 MWUTMOH TOHHA cyndat KuciaoTa unuiad ynkapaau. 1990-
1991 #iunnapna 29.6 MUIMOH TOHHA CYIb(AT KUCIOTa MIILTA0 YUKAPUIITAH d]IH.
XO03Upru BakTaa V36exucron Pecniybnukacuga Mapkazuit Ocué naBnatiapu
W4uaa SHr Kyn cyibdar kuciora uunuiad yukapunaau. Arap PecnyOnmkammu3
KyprIMallapy TYJUK HIIJIaca 6 MIIH. TOHHaJaH KYNPOK Cyiab(daT KUCIOTa UIILIa0
upKapuimd  MyMKuH. Cynb(ar KHCIoTa Y30eKHCTOH —PecryGnuKacHHHHT,
acocaH, KyluJaru KOpXxoHaJiapuaa uiad Yyukapaam:

1.0amanuK TOF - KOH METAJLTyprusi KOMOWHATHIA,

2. HaBowuii TOF - KOH METaJUTyprusi KOMOMHATHIA

3. “AMmmodoc-Makcam™ AXKna;

4. “Maxkcam-Yupuuk” AXKna Ba x.K.;
Mabiaymku, xap Oup JaBIaTHUHT KUME-CAHOATHMHHM PHUBOXKIIAHMII Tapa)Kacu
KAIIKM OolmMra TYFPU KellaguraH cyiab(ar KUCIOTacH MHUKIOpU OujiaH
Genrunanagy. Y30ekucton PecryGnukacuna kuum Gomura 240 Kr gaH KYIpoK
cynbdaT KUCIOTAaCH TYFpU Kenasntu. byHaan kypuHuO TypuOauku - Oy I0KOpU
KypcaTknuwiapian oumpn 6yam6, Y3bexucron Pecny6imkack KuME caHoaTu
pUBOXHU OViiMYa SHI IOKOpY MOFOHANApJaH OMPUHU Srajiiad TypraHIuTHHUHT
ucootunup. Pecnybnukamuzna unuiad yukapuiaagurad cyibhaT KUCIOTAHUHT
kyn kucMuHu Hadakat Mapkasuit Ocué maBnatiapura, Oanku Poccust Ba
EBpona. mMamiiakaTiapura XaM 3KCHOPT KU1,

Absorption

Converter

Figure 1Z Modem 4100 tonnes/day sulfur bumning sulfuric acid plant, courtesy PCS
Phosphate Company, Inc. (2012). The main components are the catalytic SO, oxidation
“converter™ (tall, right). twin H,SO.(0) 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 is 16.5 m diameter.

1.2-pacm. 4100 monnalkynuea cynvgpam xucnioma uwinab wuxkapaouean
MOOEPHUAYUATAHSAH 34600

'Matt King, Michael Moats, William G. Davenport Sulfuric Acid Manufacture: analysis,
control and optimization Elsevier, CIIIA, 2013. pp. 3-7
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Cynbdar xucnotanu xap KaHmail ycyn OwiaH unuiad YUKapHIl y4yH
OJITUHTYTYPTJIM Ta3 KU YYOK ra3u Kepakaup. ONTHUHTYTYypTId €KH YUYOK ra3u
ne0, OJITUHTYTYPTIU XOM alIEIapHUHT YYOKJIapJa KyWaupuO, OJMHIaH Tas3iap
apanammacura antuinagu. TexHukana Y4ok rasu je0, Tapkubuma 7 Ba YHJaH
OpTUK (O3 OJITUHTYTYPT OKCUAM OYITaH, SbHU ONTUHTYTYPT AUOKCUIN OYITraH
rasiap apajaliMacura aWTHIamd. YUYOK Ta3W TapKUOWra ONTHHTYTYPT
muokcuauaan Tamkapu 0.2-0.3% oONTUHrYTypT y4 OKCHUAM, AESIPIU IIyHYa
MUKJIOpAa a30T OKCHUJUIapH, TeMHUp CyabpaT Ty3idapu EKu OoOIIKa MeTayl
cyibdaTiapu, OKCHIIapy, KyM, YaHT, CyB OyFU, YTIepOo] MOHOOKCUAM, YTIAEPO
JUOKCUIM Ta3jlaph, KUCIOpPOA, a30T, BOAOPOA (PTOPUIU, BOAOPOA XJIOPHUIIH,
MULISIK OMpUKManapy Ba Xokazonap kupanu. [llynnai kuiamb, YHoK razu uiuiao
YUKapHI Y9yH KyHUJard XoMm ameénap uinuiatuiaaan. Xom ameé 6ynub, ymymas,
TapKUOUIa ONTUHTYTYPT OYiran 6apya MoJianap UIUIATHIAIIA MyMKHWH:

a) KoJYeAaHIap - KYMUPIIU, MarHUTIIU, OJITMN Ba (hIoTalMsUIaHTal 0y iaju.

0) OJNITUHTYTYPTIU XOM aménap - Tabuuii Ba ra3nu 0yaau.

Tabuwuiira cod) OJITUHTYTYPT KOHJIAPH KUPAJIH:

B) cyindariap - Kaaluiiau, HATPUIIM, KaJIWId, aJlFOMUHUNIM Ba XOKa30Jiap
oynagu. Kamumitnu cynedarnapra: 1. Aunrunpua; 2. Tumc; 3. AneGactp;
4.docdorwurc.

Slna OynapnaH Talkapy HMUTAKIN, HOPAOH TYJPOHIIM, METaulap CUPTUHU
IOBraHjga Xocwi Oymaaurad cynb(paT KHUCIOTa SPUTMANapy, WLIUIATHITaH
cyJib(aT KUCI0Ta OMpUKMaIapyu Kadu XoM aliénap UiiaTUIaau.

Konueoannap.Temup KonueJaHUW acoCaH TEMHP CYJb(PUAMIAH TAUIKWI
tonran OYnmo, 53.44% ontunryrypt Ba 46.56% temupman ubopar. YHUHT
Manekyissp orupauru 119.9 yramepon Oupnurura teHr. Y Tabuaria KaTTUK,
3UWINATH 5 rp/CM3 NUPUT XOJIUAAru MUHEpangaH noopataup. Y o4, KyJIpaHr €Ku
CapuK paHr OYIuIIM MyMKHH. YHHUHT acocui 3axupacu Poccms, Kapkas,
Ko3zorucron pecnybnukanapuaa, cyarpa Mcnanus, Snonus nasnarnapuna 6op.
Tabuuii Temup KoM4YemaHW TO3a OYIMail, yHUHT TapkuOujga OWp KaTtop
apanammvanap 6op. lllyHunr xucobura ONTUHTYTYpPTHHHT MUKIopu 25-52 %
rada O6ynmaau. bynnait apanammanap Xuiaura MUCIH KOJTYEIaH, MUC SUITUPOFH,
MUIISKINA KOJTYEJaH, PyX allJaMYucH, OylapaaH Tallkapu KoJdeaaH TapKuouga
TWUTa, KyMyll, BoJdpam, HpUIui, MUIIBIK, (DTOp, TEIIyp, BUCMYT, KyM,
MeTaJiiap KapOooHaTiIapu, cyaduajiapu Ba Xoka3onap OYIUIIIN MyMKHH.

bynap unumpa cyndar kuciora y4yyH SHT XaBQJIMCH MUIIBIK Ba (TOp
oupukmaniapuaup, ayHku ynap CO, Hu CO3 ra okcujaI KaTaJinu3aTopiapuHu
3axapiadaunap. CeneH 3ca sSpUMYTKasrud Marepuall cudartuga axpaTuod
OJIMHA[IY.

Dnomayuananzan Koaueoaunap. dDrorauusiii KomuenaH je0, TaOuui
MabJaHJap/iaH PyX, KypFOIIWH, MHUC, aJIOMUHUNA Ba OOIIKA PaHIIIA METajuIiap
cynbumiapuan - QuIoTays  yCyaud OwWiiaH KOHIEHTpPJAHTaH Xojua axparuo
OJITAaHJIaH CYHT KOJITaH TallJIaHAUK OupukManapra aituiaau. buzaunar OnManvk,
3apadiion maxapiapuaara Cyiapua pyaarapuaa KOpUaa KEITHUPUITaH PaHTIN
MeTayap cyndua pynaJapuHUHT MUKIOpiapu Kyna o3. LlyHuHT y4yH, ynap
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dnoTtaus ycynu OwinaH KyWunTupwiaan. WIunmHuHT Tarura 5ca CUKWITaH XaBo
Ooepunanu. Hatwxkana, xaBoHMHr Tmydakdanmapura Oy CYIOKIMKIA YyKMara
TyIIMaiuran, HucOaTaH €MUIIKOK PaHTIN MeTaill cynduanapu ENUmud Koauo,
Oy saTHpOK mydakyanap CYIOKIUK YCTHAAH TaxTakawiap OuiiaH Ccuaupuo
OJIMHUO, OOIlIKa MAMIITa COJMHUO, mydakdanap y epaa €pwimd, paHTiId MeTasul
CyAbUIApUHUHT IOKOPU KOHIIGHTPJIAHTaH apajiaiiMaiapy naiigo oynaau. Ynap
KypuTUiInO, Y4dokiapia atMocdepa XaBocU €KM YHra KYIIWITaH KHUCIOPO/T
XaBocHa EKUI Y9yH I0O0OpWIamu. DpUTMaga 4yKaO KOJTaH apajamma - Oy
acocaH TeMHp KoJrdemanu OYiuO, yHU QuioTaIMsUIaHTaH TeMHUpP KOoJddeqaHu n1ed
aTayaJu.

Onmumnzyzypmaap. Komdenannan (apkim yaapoK OJTHHTYTYPT VYOKAA
E¢KMITaHaa YYOK Ta3W XOCWJI KWIMO, Xed KaHIal KATTUK YUKUHIH XOCHII
oynMaiinu. ONTHUHTYTYPT XalK XYKaJIWTWJa KEHT KyJUlaHuiaagu. Y acocaH
cyndar Kuciora unuiad YMKapuIljga, TEKCTUJ CaHOAaTH/Ia, PEe3UHAa CaHOATH/IA,
kunuioK  xyxamurugaa, MCO (M3BECTKOBO — CEpHHMiA OTBap) SPUTMACH
Taiépiamga Ba X.K. MIOUIATWIAAU. YHAAH TalIKapu OJITHUHTYTYPT MEIUIMHA
caHOATHJIa XaM MWIUIATWIAIW. DJIEMEHTap OJTUHTYTYPTHUHI aTOM Maccacu
32,06 y. 6. Y wHopman mapoutna Kartuk moxaaa, 96°C ga sca y V3
MOAU(PUKAIMUSICUHY Y3rapTUpaId: POMOOIPUK XOJaTAaH MOHOKIMHUK XOJlaTra
y3raprupaau. 119°C na onturryrypr spuii 6outaiau Ba 444,6 °C na xaiiHaiam.
S OyfFuHUHT TapkuOHWaa XapopaTra OOFIMK paBHUIIIA YHUHT MOJIEKyJallapH
KyHuJaru xonarjaa OyJauiy MyMKHUH:

Cyavgham Kucaromacunu KOHmaxkm ycyau OunaH uniiad YuKapuuiHuHZ
Knaccuk muzumu. by Tuznmma xom ameé cudatuaa TeMUpP KOJTYeAaHN Ba OOIIKA
cynpummap unuiatuanO, uniad yukapuil acocaH 4 Ta Oynumaadn uOopar
oynaau:

1.V4ok 6mumu.

2.YOBum 6ymuMu.

3.KonrtakT 6yaumu.

4 Kyputui-abcoporus 6yaumu.

MaxcynoT cudaTtuaa xaM Kyrmopoc MOMH, XaM 0JIEyM HIILIa0 YUKAPHIII
MYMKHH.

Yuok 6ynumu mexrnonozux muzumu. Ydok 6YIMMI TEXHONOTHK TH3UMH
KyHuaaruiapaad uoopar OYVIuIY MyMKUH

“KaliHap Katjiam 1 Y4OK.

Ko3on doiinananruy.

[Hukmon

Kypyk anexrpoduntpiapnan nbopar 6yaud, TeMup KOJTYEJaHUHU EKHIII
HaTHXKacuaa YIOK Ta3uHU OJIUIITa KapaTUTaHIup.
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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 bumer tip.

1.3-pacm. Onmuneyeypmuu éxud SO, eazunu onuuwt peaxmopu

“KaitHap kariam™nd  Y4OoKJa TEMHp KojuegaHu €HuO, yiapja
WUCCUKJIUKHUHT Oup Kucmumad Qoiimananmwianad. Konran kucMm 3ca KO30H-
¢oimananrnyna yuok rasuau 950°C man 440°C raya COBYTHIN y4yH KO3OH-
doitnananruura KUMEBUN TO3aJaHTaH CyB Oepuiin0, y OJJIUH TYWHUHTaH, KeWHUH
yTa TYWMHraH cyB Oyfura alaHTUpHIl Wynu Owinad doinananunaau. by
epllard Y4OK Ta3WHW COBYTHII TaXMHUHAH SPUM CEKyHJ MoOalHHU[A XKyJa Te3
amayra ommpmiaad. byrra ca6a6-y4yok rasu 600-650°C map atpoduma xyna
KaM BakTaa OYJICHMH. AKC Xojaa TeMup 3aHru umrtupokuga 650°C ma SO, rasu
SO; ra oxkcuIaHUO KOJUIITH MyMKHH.

SOZ + 0,502 = SO3 + Q

By aca, aBBan ailTu® yTUITaHUAEK, KypyK SJICKTPOGUITPHU UIUIANIN YIyH
Kyna katta xaBhaup. CYHT YUoK ra3um nukioHna Temup 3anrunad 50% raua
to3anaHaau. Konaran kucmu 3ca Kypyk anekTpoduntpaa 99% rada To3anmaHau.
Vuok rasu Temup 3aHrugaH 6aTaMoM, Xxamiaa QTOp, MHUIIBSK OHPHKMATapUIaH
XxaM Oaramom Tto3amaHuimd yuyH 400°C map arpoduma roBuin GyauMura

r00opuIaIy.
Moen sulfur (140 °C) delvered Clean, dry
molten of defvered solid and air, 120°C
steam-maelted on site 1.4 bar Steam
£
Sulfur burnng | Heat recovery
'
'

furnace

12 voluma% SO,, 9 volumea® O,,
79 volume N, gas (420 °C) fo catalytic
SO, oxidation and H,S0, making
Figure 14 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.
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1.4-pacm. 420°C 0a SO;,0,, N, eaznapunu mozanraw 6yrumu

KOguw oynumu mexunonocux musumu. by OynuM acocan Kyiugaru
anmapatiiapiad uoopaaup: 1-10BUII MUHOpAcH, 2-IOBUII MUHOpPACH, OUPUHYH
HaM 3JIEKTpOoUITpP, HaMJIAIl MUHOPACH, UKKUHYM HaM 3JIEKTpOGUiTp. 1-roBUIII
MHUHOPACUHHM MUK OVIl OYnnO, Tarm KeHrauTHpUiraH JoWpa Mmakiuaaaup. by
muHopa Tenacugad 70% nu cyndar kucnora 6mian GopcyHKalap OpKaiu YYOK
ra3u roBuiagu. Hatmwxkaga 4ok ra3u TapkuOugard TeMUp 3aHTMHUHT TeMHp 3
OKcuaM € TeMHUp 4 OKCHIM FOBUIINO, ACTra TYIIHUPHUIIAIH.

Cynbdar kucnmora As,Os OwnaH OMpPUKKAH XOJAa TyMaH IIaKIHIArH
OupukMa xocusl Kuiaau. by OupmkMa V4OK Ta3u OWIaH HKKUHYMA FOBHUII
MUHOpacura o0opuiaau.l-IoBUIl MUHOPACUHU Tard TOpP, TEMacH KEHT KHJINO
unuianrad. byHu cababu y4YoK rasu 4aHrjiaH To3ajlallira KapaTwiral l-toBuil
MHUHOpacHd TeMa KUCMHJA VYYOK Ta3u Y3 YU3BHKIUK TE3JIUTMHU TycaTAaH
nacaitupaau. by sca Y4OK ra3uHu 4aHTIaH To3ajamira oiaud kemaau. MuHopa
MACTKU KUCMHJIAaH TEMUP CEJIeH OMpUKMaapu, CEJIeH KUCI0Tacu Xama cyidar
KHcjaoTacu okuO Tymanu. By ceneH kucnoracu Oolka ammaparra 000pwino
TO3a celleH oJuHaau. PTop 3appavdasapu 3ca 2- HaM AJIEKTpOPHITpAA
yIUIaHAIH.

Kypumuw - abcopouyusa oOyaumu mexunonocux muzumu. HOBuIl
OymuMuman cyHr yuok rasu 35-45°C ma kyputuimi- abcopOrmst OYammmura,
AHUKPOFU KyPHTHII MHHOPACHTa I000pHIaqu. YUoK ra3u Iy MHHOpara Kupuo,
y epaa 93-95% cynbdar kucnoTa OuiaH OBWIMO, YUOK ra3u CyB OyFiapuaaH
O0aramoMm To3anaHanu. lllyHu allTuIn Kepakku, YYOK Ta3suHU CyB OyFHlaH
KYpPUTHII Y4yH OOIIKa MOJAJajap XaM HIUIaTHII MYMKHH 31, amMMo OyHAai
MoOJAJanap, akcapusaT XoJaTaa, cyiabdarT KUCIOTa MIUIad  YUKApUII
KOpXoHajapujaa Oyiamaiawiap Ba yJIapHA 4YeT JaBjiaTiap 3aBOJIapUaaH
KEJITHPHUII KEPAK.
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Figure 15 Heatrecovery boiler for a copper smelting flash furnace (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 abcopbyus 6ynumu

[lly mynocabar OwnaH, Xamaa cyiadar KUCIOTacu 3aBojja JOUMO OOp
OyJraHu y4yH, 0JlaT/ia, acoCaH Kynopoc MOWM OwiaH KypuTuwiaau. by xkapaéu
¢u3uK xapaéHu OYnuO, Kynopoc MOMM MCHIIM Ba CYIOJIad, YYHKH YUYOK ra3u
TapkuOugaru CcyB OyFM KHUCJIOTa OwWIaH Yyupalirasja KOHJACHCATIIaHuoO,
cytokaukka yramu. CyHrpa Oy cyB Kymnmopoc MoOiM OujaH apajaiiaaud, Ba yHU
KOHIICHTpAIMsICHHU macaiTupanu. by skapaéH HaTwkacuaa KaTrTta HCCHUKIUK
yukaau. IyHuHT y4yH, TemajgaH OepuiiaéTraH KucjoTa OuWJaH TAacTAaH
YUKa&éTraH KUCIOTaHW KOHIeHTparus (apku mukaopu 0,5% maH OmIMACIUTH
Kepak. AKC Xoyila KYN CYIOKJIAHUII HCCUKJIWUTH YHKUO, y 3ca KUCIOTaHH
Oyfiiatu0 Ba CyB OyFUHU aXKpanuO yukuimra cabad 6yiand, ymymui skapaéHHu
KeTUIINTa akc Tabcup Kypcataau. Kypuran V4ok ra3u TypOoraszojyBkara
r00opuiaaun. Y epliad Y4oK ra3u KOHTAKT OYIMMura 1000puiaamn.

Konmakm oyaumu mexHoi02ux musumu. ?qox ra3u KOHTaKT OYJIUMUHU
TAalIKH UCCUKJIMK ajMalruaura obopuwins, y epaa 250-260°C ra mcu®, cyHr
KOHTAaKT ammapaTHHH KaTjaMJapyd oOpacura >KOWIAIITUPUITAH, WCCHKIUK
anMamruunra obopunaau. Y epaa 450°C raua wmcm0, KOHTAaKT alapaTHu,
KaTjamiiapuia OKCUUIaHUO, ONTUHTYTYPT Y4 OKCHJIra aillanu0, CYHT YYOK Tra3u
380-420°C arpodmma aHruapwmd coByTrmura fobopmmb, 60°C  raua
coByTminO, yHM TapkuOunarn SOz HM abcopOuusnam y4yyH Y4YOK rasu, siHa
KypUTHII-a0copOrus  OYyMMMHUHM ~ oJieyM Ba  MoOHoruapar abcopOepura
r00opuIaIn.
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1.6-pacm. Cyrvgham xucnoma onuut mexHonr02ux musumu

Onmunzy2ypm yu oOKCUOUHU ADCOPOYUACU 8 YH2A MALCUD eMY8YU OMUTLIAP .
Masbiymku, cyndar kuciaoracu HIiad YMKApuIl yuyyH, YMyMHUH Tap3ia, YUOK
ra3u TapkKuOuAaru OJTHHIYTYPT Y4 OKCHJIMHU CyB OwiaH abGcopOuusiiaii
3apypaup:

—
SO3r) + H2O() 7 HaSO4 + Q

By peakmus rereporeH, amaiuii KaiTap Ba SK30TepMUK Oyiranu yuyH, Jle-
[[Marenve mpuHIMIIUTa MYBODUK CyI(daT KUCIOTACH YUKUIIUHU OIIUPHUIIT YIYH
O00CHMHM OMIMPUO (UyHKU PEAKIUs XaXM TOpAWUIIU OUilaH KETTaHIUTU y4yH),
XapopaTHU MACaUTUPMOKJIUK Kepak (UyHKH peakiusi 3K30TepMUK OYyiuo,
WCCUKJIUK YMKUIIM OuiaH Oopamu). AMMo, Oy peakuus amManu€ria TYFpuiaH
TYFPU TYJNUK KETMaWau, YyHKM peakius HaTWKACHIA YUKAETraH KaTTa
HCCUKJIUK XHCOOUTra CYIOK CcyidaT KuciaoTa sMac, OaJIKu KOHACHCAMSUTAHUIITN
KUWH OynTaH cyidar KucioTa OyFiaapu Xocuia O0yiaub, ynap Y4OK ra3u OujaH
xaBora 4ukuO keraau. by acaatpod MyxuTHH uIOCTaHHUIIUTA Ba Ccyndar
KUCJIOTaHu HyKonummra oiu0 kenaau. llyHuHr yuyH, amanuérna Y4oK rasu
tapkuouaaru SOz HM TO3a CyB OujaH 3Mac, Oanku cyidaT KUCI0Ta dpUTMACH
TapKUOUIaru cyB OMJIaH IOTULI KEHT KYJUTAaHWJIaAU, rapyanja Oy xonataa cyndar
KUCIIOTACUHUHT YMKHUIITM aHYarnHa kamainb xerca xam. Umnad unkapuiaérran
cyndar KUCIOTACUHUHT YMKUIITUHU OUTUPHII OUp KATOP IHT KyJIail TEXHOJIOTHUK
mapouTiaapra OOFIUKIHD.

ABBasioM OOp HIYHU TabKUIJIAIIl KEepakku, adcopOIus xkapaéHuaa, YIOK
razu  Tapkubugarm SOz, gacTtaBBai, cyiabdar KHUCIOTa 3pUTMAacUia
KOHJICHCAT/IaHa/IU, CYHT CyB OWJIaH peaKkIusi ra KUpUIINO, Kyducus cyibdar
KHCJIOTa 3PUTMACUHU XOCHJ KWJIHUO, y 3ca abcopbep TemacujaH OepuiaéTraH
cynbdharby ¢u3uk Ba KUMEBHUH >Kapa€HJIIApHUHI XaMMacuja KaTTa MHUKIOpJa
VCCHUKJIUK YUKAIH.
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Figure 17 Canalyst pieces in a catalytic SO, oxidation “converter.” Converters are typically
~20 m high and 12 m diameter. They typically contain four, 0.5- to 1-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.

2
1.7-pacm. SOnu SOszeaua okcuonaw peakmopu 6a Kamaiuzamopu

[yxunr yuyH, 4ok ra3u tapkuounaru SOz HU TYIUK a0COpOCHsIIaHUIITN
Ba YHUHT TE3JIUTYM OUp KaTop OMWJUIapra OOFIUKIUP: abcopOcus kapaéHuiaru
TeMIiepaTypara, Tenajgan Oepuiaétran cyiadar KUCIOTaHU KOHIICHTPAIMSICHUTa,
V40K ra3u OWJIaH KUCJIOTAHWHT YYPAIIWII F03aCUra, YYOK Ta3UHUHT YU3UKIHK
TE3JIMTHUra Ba Xokasojapra ooriaukaup. Kucinora konuenrpanusicu 98,3% H,SO,
ra errafga abcopOcHsIaHUII Japakacu OHHI IOKOpU OYIu0, KeWHMHYAIUK
KHCIIOTa  KOHIIGHTPAIlMSACWHHM  OIIMPUIITHU  SHA JaBOM  OTTUPWITAHA,
abcopOLMsUTaHMII Japakach kamainb keraau. bynra ca®ab nryku, abcopOepra
Ooepwiaétran cyndar kuciaora koHueHTpauusicu 98,3% raerranga, cyndar
KHCJIOTaCUHU CYB OWJIaH a3eoTpOoIll apajammacud Xocus Oymamu. AbGcopOepra
oepwitaétran cyndar kucinoTa kKoHueHTpamusicu 98,3% H,SO4 nan kuuuk 6Vyica,
y BakTaa OyHmail kucimorta yctuna nucbaran H,O Oyrmapu kym Oynu0 ymap,
Vuok rasu TapkuOmmarm SOz Owran abcopOep wummaéK KOHJACHCATIAHHUIIN
kuiind  6ynran  H,SO40K Tymanu xocwn KwinO, y MYPUHUHT O€BOCHTa
YYKKUCHIAaH YUKUO Typaau, Ba Oy xoyataa XaMm Y4ok rasu Tapkuouaara SOz HU
OVp KUCMHUHH MYK OJUIIUTA OJTHO KeJlau.

Konmaxkm ycynu ounam cyagam Kucaioma uwiad YuKapuUHUHZ
UHHOGAUUOH mexHOoNo2uK musumaapu. Cyndar KUCIOTACUHU KIACCHK THU3UM
OwiaH KomdemaH €KW MeTaul cyiaduuiapuaaH unuiad YuKapuil KapaCHUHH
TaxXJIWJ KWW YHAA KyHuJgarm Kapma- Kapiid oSkapaéHnap OOpJIUTHHHU
Kypcartaau:

1. KaifHoK V40K rasu roBUIl OyiIumuia 450°C aH 30°C raua COBYTHJICA,
KOHTAKT OYJIMMUa, aKCUHYA sTHa 440°C raua KaWTaJlaH UCUTWIAIH.

2A.Nielsen. Ammonia: Catalysis and manufacture. Springer USA 2011. pp.5-7
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2. V40K rasu [0BUII GYIMMUIA KydIM HAMIATHICA, KypPUTUII-aGcopOCcus
OynuMuIa sca, akCMHYa HAMIIMKIAH KypUTHIAId, TapyaH CyB OyFliapu IOKOpH
Xapopatia BaHaAui KaTajln3aTopJiapura 3apapiu TabCUP €TMAca XaM.

3. V4OK rasHM MHIIbSK Ba GOIIKA GMPUKMAIAPHIAH TO3ANANI YUyH yiap
IOBYBUM MUHOpaJIap/ia TyMaH/Id OMpUKMa XOJIaTura yTka3zuiaaau; Oy TyMmaH dca,
KeMMHYAIUK HaM 3JeKTpoduiTpiaapaa 6araMoM yuuianaau. bynapaan tamkapu
KJIACCUK TU3UM alipyUM KaMUMJIMKIIApra Xam 3raup:

1. Knaccuk TtH3uUM KypuiMacu HucOaTaH KaTTa caHoaT MaWJAOHUHU
SrajulaiiIv Ba KYTI WYX Ky4HHU Tanal eTau.

2. by kypwiMana, ailHMKCa YHHUHT Y4OK Oynumuaa wunuiad YuKapHIiil
MaJaHUATA aH4YaruHa NacTAUpP, YYHKM Y JKOWJIApPHUHT KYyO KHCMHHHU
MaiijajJaHraH TEMUP KOJIYEJaH! Ba 3aHTY YaHTJIapH 3rauiad oyajiu.

3. bynnait KypuiMaiapHu YHYMIOPIIUTH JKyaa FOKOPH 3Mac.

byHnmaii kapama - Kaplid >kKapa€Hiap KIACCUK TEXHOJOTMK THU3UMUHHU
MypakkaOIamTupub 1000paay Ba yHAArd KaMUYWIMKIIAp UILUIA0 YuKapuiiaéTral
cyndar KuUCIOTa TaHHAPXMHM KUMMaTIamuimura oiaud kenagu. Oxupru
Wwutapga wnuiad  YMKApUIIHUHT  OUp  KAaTop HUCTUKOOJUIMK — THU3UMIIApU
sapatunranaup. [lllynapaan oupu “Kypyk tozanamr” (KT) Tuzumuaup.

1.2 AMMUAKHHMHT XyCYCHATIAPH, AMMHAK CHHTE3H KapaéHUHUHT
CTATHKACH, KHHETHUKACH, MIILIA0 YUKAPUII KypHJIMaJapu

Ammuaknune xoccanapu. Amvuax - NH3, monexyssip orupauru — 17 y.0.
TEHT, HOpMaJl IApOUTAa PAHTCU3, YTKUP OyFyBUaH XUIJIM BaauyuK TabMJIU, KY3
KOpauurura syUIMFJIaHyBUYaH TahCHUP €TYBUU Ta3qup. YHUHT (PU3MK XOccajapu:
CytoK aMMHUAKHH Tiinam=237,6 K., Topum =195,2 K Tipumme = 405,4 K Prppruc =
10,7878 MIla; Byonxai=22,081 1 (273 K Ba 0,1013 MIla 60cumaa); Puuqm =
0,77 r/em® (273 K Ba 0,1013 MIla). CyioK aMMHAKHH OyFIAHHII HCCHKINTH
(xapopaTr ommiu OWiaH Kamasijin). Axpz=415 KK/Kr; Ay73=1260 KXK/KT; Agps
=1056 xxK/KT.

I 1 cyBaa 750 nammuak epuiinu. Oaauil mapouTiaaMMuaKk xKyjaa TYpFYH
o6ymu6 1400 K Ba yHaaH 10KOpHuIa ce3uapiu JapakaJjaaMMUaK mapyaiaHain:

2 NH3 = 3H2 + N2

by napuananum katammzatop umrupokuaa 570 K xam 6opummm MyMKHH.
aMMUAKHHU peakluira KAPUIIHUII KOOWIUATH aH4a KaTta OYynu0, y OMpUKUIIIH,
AIMAIIMHUIIY Ba OKCUJIJIAHUIIIA MYMKUHIHP:

4 NH3 +502 =4 NO + 6H20
NH3 + HN03 = NH4 N03

Ammuaknu xocun Oyauwl peaKyuACUHUHZ Ccmamukacu. AMMHaK
CHUHTE3U YYyH TEPMOJMHAMHUK MyBo3aHaT koHcTaHTacu K kyhumaru dopmyna
OyiinJa aHUKJIaHA]IU:

Anp,

K =
3/2 412
a/’ay’
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Oy epna : aj — 1 KOMIOHEHT (ha0JUTUTH, YHUT KUIMaTH KyrHuaara ¢hopmyia
Oyiinya aHWKJIaHAIU
& = Yo P
¢ — ydyB4aH kodbduiumentu. by koadduimeHt kuitmatura xapopar,
OocMM Ba Ta3 apajalliMaHUHT TapKuOW Tabcup dTamu. by koadduiment
KUMaTu Kyiuaara ¢popmyina 6yiinda aHuKJIaHaIH

In(pi:ioc (a—pj _RT dV -RT InZ
RT3 Lon, )y, -V
by dopmynanap OVitmua upean Ba peasl razinapHu (GapKUHU aHUKJIAII
MyMKHUH. by ymymuit popmyna Kyiumarnya
K= prit oy s = KK,
Vi, PY"“ (Y0, P)™ o, o,
MyBo3aHaT KOHCTaHTaHH KuiiMatu ['ub0c sHeprusicura OOFINK KylHnaaru
dbopmyna OVitnya

AG° =RT InK

0
AG xapopatra 6ornuk ['noc Xenmos popmynacu 0yitnua

q AG°
RT ) AH]

dT RT?
By dopmynanan onuHraH peakiusi HICHKIUTU KUMMATHHU TEPMOIUHAMUK
MyBO3aHaT KOHCTaHTacu (ppmymnacura kyiwiranga K Hu Xxapoparra OOFiuk
dbopmyrnacu xocun 6ynanu:

by epna

RInK:ao—ﬁ+a2 InT +a,T 4312, B3
T 2 3

ap KO3(UIMenHTr KoHCTaHTa 6Ym6 popmytagan 25°C xapoparaa ['n66c
ASHEPrUSICMHUKUMMATUHU aHUKJIAlIura UMKOH Oepaau. by mapoutna ['m66c
sHeprusici— 3915 kkan/KMoJib — ra TEHT.

JleMak, apanamiMa MyBO3aHaTH WKKW OOCKWYJa aHUKJaHAaU. bupuHun
OOCKWY HJieall ra3jiapra TeTUIllIi, UKKMHYM OOCKHY 3ca peall ra3japra Teruiliv
0ym0 xapopaT Ba 00CUMHHM TabCUpHUTa OOFJIHK.

MyBo3aHaT KOHCTaHTaHUHT aHWK Kuitmatu ['abep, Poccunron, Illynstc,
[ledbepnapauar 30 atM 6ocuM ocTuaa oaMO OOpraH HM3JaHUILIAPH ACOCH]IA
anukmanau, Jlapcen Ba Jlomx 10, 30, 50, 100 atM.60cuM ocThIa M3IaHUIILIAP
o6 Gopaunap Ba Jlapcen 300, 600 m 1000 atM 6ocuM ocTha UILIAp OJIHO
oopmunap. 1000 atm-gan 3500 atM-raya OOCHMM OCTHIArd aMMHaK CHHTE3H
MYBO3aHAaT KOHCTaHTa KuriMmatu BuHuectep Ba JlomkeM u3naHUILIapU acocuaa
aHUKJIAH]H.

VYuyBuaH k03(pGUIMEHTUHN aHUKJIAII YUYyH Ta3HUHT XOJIATMHU WHOOATra
onran l'wnecnu, I'mnecnu u butnopu dopmynacugan ¢oiinananud woKopu
oocuM OOCUM OCTHAAa WIMHNA M3MaHUILIAp oaud Oopwiau. HeloTOH ycynuHu
KYyJ1a0 yuyyBYaH KO3(PGUIIMEHTHHN aHUKJIAIl MyMKHH.
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Nnvui w3naHunuiapia aMMHAKHU KOHLEHTpAUUsACUra XapopaTHU Ba
OOCHMHHU TabCUPH KypcaTwiran. MHept apanammaiapHUHT MUKIOpU (METaH Ba
apron) 0%, 10%. 20% ¥y3rapaau. YuyBuyaH koddduiueHTy kuitmat MapTtus-
Xoy xoyiaT TeHIamMacu Oyinuya aHUKIaHIU. Y4yBYaH Kod(phUIIMEHTH ra3
apajammMa TapKuOura TabCUp JTraHU Y4YYH AMMHUAKHUHT YUKUMH OKOpU
O0ocuM/ia Ba a30THU BOJ0pojAra HucOaTu 3 TeHr oynranaa kysatuiaan. 200 at.
Bocum octuaa Ba 500°C xapopaTma MyBO3aHAT XOIIa aMMHAKHHMHI YHKHME
MakKcUMall KuidMarura sra Oynaaud a30THH BOJIOpoAra Hucoaru 2,9 ra TEHT
oynranna. by mapoutna ammuakHuHTr Mukaopu 0,01%-ra omagu.

F KOO PUIIMEHTH KUUMATUHUHT KOPPENALMAICH Yy4yyBYaH MACIUTH
KPUTEPUMHHN KUMMAaTra oJiraH XoJija aHuKIaHau ¢hopmyia Oyinya.

By epaa Yicytox dazanunr daommk xodpdumuenta. By kosdduiment
0

Xapoparra Ba ra3 TapKuOura GOFNMK, ° ! QyrutMB MuHUMan Kuiimath, i ras
dazanuHr QyrutuBIuK Kodpdunmentd. by kosdhduimeHTHUHT KuUKMaTu
MyBO3aHaT (hopMyJacuaH aHUKIaHAIH.

B = 7'_f|0
iP

CuHTETMK aMMHMaK KyHUJIard TOMOTEH, E€K30TEPMHUK KauTa peakius

Oyitnya Xa)kxMm KaMauiu Ousiad (4 MoJiiaH 2 MOJI XOCHJI OYJISITITH ) OJTMHAIN:
NZ(r)+3H2(r):2 NH3 (r)+9702 KK

by peakunus Hunr wmyBo3aHatu Jle-lllaten’e npunHumMnura myBO(UK
XapopaTHH Nacaiuiiy Ba OOCUMHU OLIMPUII OWJIaH YHITA CHIDKUNIN.

AMMMaKHU MYyBO3aHAT MIAPOUTHUIATH MHUKIOPH, %o (X) @ Xap Xuji 00CuM

(1-100 MIla) Ba xapopatiap y4yH Kyiua KeITHPUITAHIAP

1.1-xanBai
AMMMaAKHM MYBO3aHAT IIAPOUTHATH T'a3 apajaliMacuaard MUKJIOPH.
T,°C T,K Bocum, P, MIIa
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 xanBangan kypuHUO TypuOANKY, AMMHAKHUHT YUKUMHA OOCHUM OCHIITU
OujlaH  OIIASIITH,

AMMUAKHUHT XOCHJI OYJTUIIN MyBO3aHAT JOUMUN MHUKJIOPH.
Masbnaymku C(H, )+C(N, ) +C(NH3) = 100 % (x) Konuentparusuiapu (X)

aMMO  XapOpPATHUHT

OIIMINMA OWJIaH »7ca KaMasmTH.

arapmpa xap OWp Ta3HUHT yIynuid OOCHMHHH YHHHT KOHIICHTPAIMSCH Ba
yMyMUH 00CHMH OpKaJid UQo1aiacak:
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PNZ = CNz*P / 100,
PH2 = CHQ*P / 100,

PNH3 = CNH3*P / 100,

Ky 1 0=Cn2*Cp*P? / C*NH;*10*:

CTexnoMeTpuK MIapouTaa:

C3H2:CN2=3:1=3

E€KH CHZ = 3CN2

3Cnz + Cnz + Cnns = 4Cn2 + Cys = 100 %

Cn2 = (100-Cnns) 1 4; Crz = 3(100-Cps) / 4;

PJL.Jlomx Ba A.T. Jlapcen ¥y3 Taxpubanapu acocuna K,, aHuar T ra
OOFMUKIUTUHA H(OAATIOBUM H30XOpPH (B=KOHCT.) IIAPOMTH YUyH KyHHIaru
AMITUPUK TEHTJIAMAHU TOIAUIap:

VK, =2074,8/T+2,4943 arT+B*T-1.8564*10"*T°+U

B Ba I noumunapu I1 ra kapad Tonunamm.

Hazapuii TOMOHAaH Xam XaABaiJlaH KYypuHUO TypHOIWKH, amMalIu€ria
xaM amMmuak wummad yukapum 1mapoutu (I1=32 Mlla, T=723 K) na
CTEXHMOMETPHUK IIapOUTAa a30T Ba BOJOPOJAHM aMMHAaK[a TYIUK alaaHTUpUO
OYIMaciIuru KypuHaau, YyHKH peakius yta Kairtap. [IlyHUHT ydyH aMMUaKHH
CUHTE3UHU €MUK (LMKIMK) KypuwiMmanapiaa onubd Oopwinb, ymymuii ras
apajalliMacMHU  COBYTHO, XOCWi OyiraH amMMuakHu (KOHJIEHCATJIaHUO)
CYIOKJIAaHTUPWIAIU, aXpaTHO ONWMHUO, peakuuara kupummaii xonran Hp+N,
apaJlallIMaCMHU OpaJHMK Ta3 CUKYBYM MallvHA (IUPKYJIAIHOH KOMIIPECCOp) Na
aBeanru O6ocum (3.2 MIla) cuxkwmmO, yara my Oocumpaaru, sHTH Ho+ N,
apajammMacuiaH KYIuian0, aMMHaK HILIa0 YUKApUIL YMYMHUNA IHUKITa SHa
KalTapuiaaau Ba skapa€H y3JIyKCH3 paBUIIAA TaBOM STTUPHIIAIN.

Ammuaxk cunmesu xncapaénu KuHemukacu. 1'a3 xonarmaru a3oT Ba
BOJOPOJAJIaH aMMHaK CHUHTE3M >Kapa€HM KaTTUK TEMHUp KaTalu3aTopiapu
UIITUPOKHJIA CE3UpJApIM Japaxaaa Te3NUK OWilaH KeTagu. AMMHMAK XOCHII
OOJIMIII MEXaHU3MUHM TYIIYHTHUPHUIIAA WKKU XWI HazapusjaaH (oiinananuii
MYMKHUH:

1) ancopO1noH Ha3apus;

2) SJEKTPOH Ha3apusl.

AncopO1noH Hazapusira MyBO(UK;

a) a30T MOJICKYJISIIApU TEMUP KaTaIU3aTOPU CUPTHUTA aJICOPOIUsTIaHAH;

0) ajcopOnMsUTaHTaH a30T MOJICKYJIalapyu TEMUP KaTaau3aTopiiapu aTOMU
Owan peaknusra kupumu6 remup Hutpuan (OeH) xocun kunaam;

B) BOAOPOJ MOJIEKYJIACH KaTadu3aTop CUPTUAArd TEMUP HUTPUAM OuJiaH
peakmusra kupumu6, Fe,NH: Fe,NH,, Fe,NH;3; xabu xomruiekc Oupukma XoCcui
KWJIau,

r) Fe,NH; xommuiekcu Heitpan Oynu0, yHIaH aMMHaK Tas3u
JecopOLMsIaHN0 KaTaInu3aToOpAaH aXXpaiul YUKaIu.

Karanu3num 37eKTpoH  MexaHM3MU  Hazapusicura, Oy  MeEXaHU3M
OKCHUJJIOBUH-KAUTAPyBYM KETMA-KE€T MEXaHW3M Xwinura Kupub, Oy Hazapus
aMMHAaKHM CHHTE3MJIa KaTHAIAETraH BOJOPOJ DJIEKTPOHJIAPHU JOHOPHU
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(OepyBum) xucOOMaHMO, KaTaaU3aTOPHUHI MeETaJlapura Ba YHJArd SpUM
YTKa3rud (mpoMoTop) Gepasu.

by kapa€HHM TeMHp KaTalM3aTOPJIAPU  HUINTUPOKUIATA  XAEIUU
aKTHBJIAHUII dHepruscu 58,61 wwk / monaup. AMMHMAKHM XOCHJI OYJIHII
PEaKIUACHHUHT UCCUKJIUK A dexTr P ommim Ounan ommbd 6opagu:

R, MPa=0,1 10 30 60 100

Qr, KXK/Mon = 49,82 52,04 55,77 60,07 68,66

Xucobmapra kaparanaa 1 % ammuak xocun 6ynranaa xapopat 16 K raua
OLLIap 3KaH.

AMMUAKHU CHHTE3 KWIMII THK MHUHOpaga oJau0d Oopuiagu; yHUHT
yaymzopiura 1 M° katammsaroprra HucGaTaH:

g = 0,771 Wd,;GkrNHy/m>kar.

by epaan xypuHuO TypuOIMKH, aMMUaK OylH4ya YHYMJIOPJIMK MHUHOpara
KeJaéTraH rasjap XaxMui Te3nuru O ra, Oy epja Xocui OyinaéTraH aMMUAKHU
ynymu 1 ra, peakuus KETHIIMJIAH Xaxm Topadumu [ ra Tyrpu
pornopiuaHaiIvp. AMMHAK CHUHTE3Ua, CaHOAT/a, Xap XMW1 OocuMra Xap Xuil
ONTUMAJT XQKMHI TE3IHUK TYFPU KeTaau.

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

Canoatna ymymuii 6ocuM P smac, 6anku s¢dextus 6ocum P,y = I1(1-n)
acocHuil axaMmusTra sraaup, uyyHku Oounutanrud H, Ba N, apnammacuna mabiaym
MuKaopaa naept raznap: CHy,, Ad...1ap Oyaumm MyMKUH. B — IIyHAAW rasiap
ynymuaup. By uWHepT rasnapHu LUKIUMK CUCTEMajJa MUKIOPU OmUO KeTuo,
aMMUaK UIUIa0 YUKAPUII YHYMJIOPJIUTUHU MacalTupud r00opuiin MyMKuH. CX
VHUHT y4YyH CaHOaTAa, KypwiMaaa UUKIWK ainaHu0® tropran, Hp, + Njras
apanmammacuau oup kucmuuu (5% - 10%) KypuiMmamaH TalIkapura 4uKapuo,
Tannabd Typwiaau, ypaura aca saru N, + H, rasu apanammMacu KUpUTHIIATH.

Ammuak cunmesununz Kypuamanapu. ¥Ynap kymianmiaérradn N, + H,
apajaliiMacMHUHT 6ocuMura Kapad yu xuira 6ynuHaau: 1) ITact 6ocum (9-19
MIla) na wWmoBYM KypuiaMmamapu. 2) Yprabocum (27-32 MIla) narnm
KypwiMmanapu. 3) FOxopu 6ocumitap (44-98 Mlla) na unutaiinuran KypuiManap.

[Tact Gocumim KypuiManap Kymos, 0axaitoat 6ynud, aMMUaKHH aMMUaK-
a30T BOJOPOJ apajaliMacHIaH KOHACHCATIa0, aXpaTtuO oymiga Kyrmmmda
AIIEKTP SHEPIUsICH Tajlad KUITaHU YUYH KeHT KyJUIaHWIMalaumap.

KarTa 60ocumaa unuiaiigurad aMMHuaKk UMIiad YuKapuil KypuiaMaaapu Xam
KeHT KYJUITaHWJIMaWau, 4YyHKH yjap Mypakka® Ty3wiraH Ba KajduH sicajraH
anmnapatyiapHu Taial Kujiaguiap.

MJX Ba d4eT snja Kyn TapKairal KypuiaMmanap — Oy ypra OGocumpia
WIJIAWIUraH  KypuwiManapaup. Xo3upru Baktaa ypra 29-34  Mllaga
WIUIaiMrad, OupiamMud KyBBaTH uupuk, kyHura 600, 1360 Ba 1420 ToHHa
CUHTETHUK KypHIMaliap KeHT TapKaJTaHIup.

Kynura 600 TonHa ammuak unurad umkapaauran KypriManapaa to3a Ny +H;
apajanMacy Ky Makcajuii cuKyB4YM MarmuHaza 33MIla-raya cukunmb, COBYK
UCCCUKJIMK anMamrud KyBypiapu opkamu yTud 290 K raga coBuO (coBuin
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x)apa€HU cemapaTtopJaH 4YMKAETraH COBYK ra3 xXucooura Oymann) aMMHAKIH
Oyrnarruura kupanu (y epnaa uupkymsiiuon rasu 270 K raua coByTmianu).
[Iyan Tabkuajgam Kepakkd, Hazapuil kuxatnaH | TOHHA aMMHaK HIIao
YUKapuIl yuyyH 2633 M° a30T BOJIOPOJI apajlalliMack Kepak, amMaiaueéTaa 3ca 0y
MHUKJIOP 2800-2900M° au TAIKWJI DTaJIu.

Ypma 6ocumoa uwnaiiouzan ammuax cunmesu Kypuamacu. Ypra
GocuMaa HIUTaiguran OyHmail KypuiMamap Y36ekucton PecryOmukacuma 6up
KaToOp KOpXOHajapAa KEHI TapKaJIranaup. SIHru a30T-BOAOPOJIM apajiaiima
komnpeccopaan 300-320 atm. bocumpa & axparrumura KenuO, yHIAH
nacTiabKy Karamu3 MuHopacura Oopamu. JlacTiaOkm KaTaiau3 MHHOpacuia
a30T-BOJIOPOJ,  apajalliMacH TapKUOMAAru KOJJWK KHCIOPOJ  YIJIEpOA
MOHOOKCUJIA, YIJIEPOJ JUOKCHIM KATAIUTHUK YCyJd OWIaH XpOM-HHKEI
karammzatopuaa 200-250 OC ékM aMMmaKk CHHTE3MIA WILIATUITAaH TEMUP
karammsaropua 400 °C xapopatia IOKOpHIa THAPHIIALI PEAKIHSIIAPH OPKAIH
METaH ra3u Ba CyB OyFJIapu XOCUJI KUITUO TO3aJlaHa H.

JlacTiaOku Katajiu3 MUHOpPACHJIaH YHUKKAH a30T-BOJIOPOJAp alaliMacu
KeMMHYAIUK CYBJIM COBUTIMYra ro0opuiaau. Y epaa cyB OyFlapu CYIOKJIHKKA
VTKa3wiaad Ba y CyB axpalruyja rasapajaiiMacujaH axXpaTuiiaju.
Kucnopoqm  OupukManapiaH  To3ajaHTaH  a30T-BOJOPOJ  apajaliMacu
KypwiMajaa aijnaHu® [OpraH as3oT-BOJOPOJ apajamiMacud OwiaH aMMHAKIH
OyfiaTrudra KUpUIil oJagugaH apaialiTUPUIIa .

ByFmartruua ra3 apamammack - 5°C rada GyFIATTHIHHHT KyBypIapapo
opaliufujia CyroKaaH OyF XoJura yTaéTraH aMMUaKk OujiaH COBYTHIIQIN.

by epna ra3 apanammMacuiaru aMMuak KoHJeHcarmaianaau. CyHrpa ras
apajiaiiMacyd KOHJICHCAIlMOH MUHOPAHUHI TMACTKW KUCMUTa Oepuiaau; y epha
ra3  apajammMacuJiaH CyloK aMMuak  axpartwiaav. [azapanammacu
KOHJICHCATIIMOH MHUHOPAHUHT Cemaparop KUCMHJaH VYTrad, 0y MHUHOpPaHUHT
WCCUKJIUK aJMalllTiWwId KUCMH KyBYpJIM KHCMHUTA KUpaau, OyHra kapama —
Kapui OYynu0, Tenajaan KyBypJiapapo opaiukiaH yTuO, Oyrnartrudra Kenaérrad
ra3 apaJialliMCUHU COBYTA/IH.

KoHnneHcarus MUHOpaCUHUHT Tela KUCMUJAa YMKUO KeTaéTraH TapKuouma
2: 3% ammuak Gyiran 6y uppkiasimuoH rasapanammvacu K 30 °Craua mcuo,
aMMHUaK CHHTE3U MUHOpacura 1000puaim.

By mupkiasiuMoH raz apanaliMacHHUHT acOCHM KMCMHU aMMHUAaK CHHTE3U
MUHOPACUHHMHT KaTajau3aTop KYTUCH Ba MHUHOpPA KOPITYCHHUHI WYKH JICBOPU
opacuaard aWjgaHMa OYNIUIMK OpPKAJIM, KeMMHYAIMK 3Ca, MUHOPAHWHT IMAaCTKU
KUCMUJIA KOMIAIraH HMCCUKJIUK aJIMAIITMYMHUHT TallKU JIEBOPU Ba MHUHOpA
KOPIyCH MYKHU JIEBOPH Opajufujiard aijnanma Oyuumk opkaiu yraau. CyHrpa
HUPKIISIIIUOH Ta3 apajialliMacy UCCUKJIMK aJIMAIITUYHUA KyBYpJIap apo OpajuFura
KHPAJH Ba CHHTE3 MHHOPACHHUHT macTku KucMujaan oepunaérran K 30% narm
IUPKYJISIIIUOH Ta3 apanammacu (0ail mac ra3u) OuiaH apayammo, KaTaau3aTtop
KUCMUHUHT MapKasuil KyBypH OpKaJid Temara KyTapwiO, Ouine KyBypiaapu
nunja kucmura kupaau. llynnan cyHrr azapanammacu nuku Ba tamku Ouie
KyBypJIapyu Opajufujia TacTAaH IOKOpHUra KyTapwinO CYHT KaTaau3aTtop
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KucMura obopmmamn. Y epma asor Ba Bogopox 450 °Cmam 300-320 atm.
bocumpa peakuusira kupumubd, aMmmuak Xocui Kuinaau. Karanuzatop kucMuaan
quKa€TraH a3oT - BOJIOPOJ — aMMMAKJIM Ta3ap ajammacu Ttapkubuma 14-16 %
aMMuak Oop OVIMM CHHTE€3 MHMHOPACMHUHT HWCCUKJIUK — aJIMAIITHYINK
KUCMUHUHT KYBYpJIM KUCMUTa KUPHO, ¥3 MCCUKIUTUHU MACTIAaH KyBYypJapapo
OpaNHKIaH KenaéTraH a30T BOAOPoAap anammacura 6epu6, coy6, 180°C-200°C
aTpodusia CHHTE3 MUHOPACUHUHT MAacTKU KUCMUJAH yukuO ketaau. CyHrpa OyF
apaanaliMaci KOHICHCATOpra [6opminé y epma cyB Omman +35 °C raua
COBYTWJIQ Ba OYHUHT HaTWXacuia Ta3 KOJIUFH aMMUAKHUHT OHWp KUCMU
KOHJIEHCATIaHNO, CYIOKIHKKa YyTamu. by ra3 — CYlOKIWK apaianimMacu
cemaparopra 0opmim0, amMMUaK CHHTE3M MHUHOpacuja XOocuia Oynrax
ammuakHuHT 60 % dacu ra3man axpartud oJMHUO, OMOOpXOHAra - TaHK (KaJIWH
NEBOPJIM TyJaTAaH scajlraH KaTa XaXMOardn CYOK aMMHaK Cakjarddy)iapra
o0opunaau. Hatmwxkana (SbHU XaKM TOpalMild OWJIaH KETaJWraH CHUHTETUK
aMMUaK XOCHJI OYITUII peaKUsICU COaUp OVIUIIM Ba OMp KUCM aMMHAKJIIH CYIOK
X0Jia MUPKJISIIMOH CUCTEMaJlaH OMOOpXOHAra 4YuKa3zuo r0OOPUIIUIIN) YMYMHUA
raz apajammacuHuHr Oocumu 280-275 atMm. bocumraua macasau. IllyHuHT
yuyH, Oyf apanammMacuau 6ocumuHu stHa 300-320 aTM. ra eTkaszuill Makcajauaa
cenaparop yuKapaérraH HUPKYJISIUMOH ra3 apaiaiimMacud MOWIaHHO Typajaura
MOPIIEHIN MUPKYIISIUS KOMIIpeccopura rodopunaan. Y epaaH ra3 apajaiimMacu
MaT aXpaTruura, KEHWHMHYAJIUK 3ca KOHJICHCAIUS MHHOPACUHUHT KYBYPJIH
opanurura bopwiangu. by MHKIOpIaH ~UMKKAH ~ [OUPKYJSIIUS — Ta3d
apajanMacurasura SbHH a30T — BOJIOPOJ apayialliMacy KYIIWIagu Ba ITHKI
OOILIKATIaH KalTapuiaau.

Sury Ta3 apajalmMacHMHWHT MHPKYJSAIAS Ta3 apanammMacura KyITdIl
KOWM KyHuIaru MyJioxasajapHH dbTHOOpra OJraH XOJ/1a amayra ONTUPHIIAIH.
Arapnaa a30T-BOJIOPOJ] apayialliMacy FOKOPH TO3aJIMKKa 3ra OYiu0, SbHU YHUHT
TapkuOuja HAMJIMK, WHEPT Ta3jap Ba 3axaplid rasjiap apaiamma Jiapu HyK
Oynca, SpHU HMUPKYISIMOH Ta3 apajaliMacy CyIOK a30T[a IOBYJIHUO, TO3ajJaHTaH
Oynca sHTM Ta3 apajialliMaCHHU CHUHTE€3 MUHOPACHHHHT OEBOCHUTA TMACTKH
Kucmura Oepwiand. Arapaa [OUPKYJSIUAS — TazapajaiiMacd — TapKuOuaa
IOKOpUJIAry apanammMainap 0op Oyica, spHU Ta3 apajaniMacd MHCC aMMHAKIU
yCyJl OWsiaH To3ajaHraH OyJica, sSTHTM a30T BOJOPOJ Ta3u apajialiiMacy a3oTaa
OupiaM4M Ba MKKHJIAMYM aMMHAK/IU KOHJICHCAIMSJIAI anapaTiiapyu OpaiuFura
00opum MyMKuHAMpP. CyrOK aMMHUakKk OWMPHHYM CETepaTop Ba KOHJICHCAIIHS
MUHOpPACHJIaH KEWHMH CYIOK aMMHaKk OMOOpXoHara roOopwiaau. byrmarrud
xocusl Oynmaérran ammuak Oyfjapu cemaparopra o0opunud y epaaH
CYIOKJIaHTaH XOJITa YTKa3aJuraH COBYTHIN KypHJIMacura EKd aMMHUAKHH XOM
amé cudaruga UNUIATAAWTaH IeXJlapra aMMOHMM CeIuTpacu, aMMOHUM
cynbdaru, r0dopuIaIu.

[Mupkymsiiiust Ta3u TapKUOWJAaH aMMHAaK aXpaTHO OJWHTaH capd, yHH
TapkuOua akCUHYA, MHEPT ra3 (aproH, KPenToH, rejnuil Ba Xako30J1ap) MUKIOPH
onu6 kenamu. by aca ymymuit ¢oitnanu 60cumMu yaylmuHU KaManTupaay, Oy sca
aKCWHYa SHeprus capduHU Ba aMMHAK TaHHApXWUHU ommpanu. [llyHuHr yayH,
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OMp KUCM LIMPKYJSALUS ra3u JOUMUN paBHILga OanaHa MypH OpKaiu atMocdepa
XaBocura Tanuiad ro0opwiIagM - MacajaH MOW  aJIMalUTUPTUYJaH CYHT
r00opuIagn.

1.3 Cona nnuiad YUKAPUIIHUHT aCOCHil XoMaméaapu

Cooa uwinaéd uukapuwinunz acocuui xomawénapu. CaHoaTna «Coaa»
HOMH OWJIaH TypJu XWIIard KUMEBUN MOJIanap: KaJdbIMHUPIIAHTAH coja EKU
HaTpuii kapoonaT Na,COj (Tykma 3mammru 0,5 T/M°); MIyHHHIIEK OFUp cofa 1e0
atamaguran Na,CO; (tyxma suwamura 0,9-1,2 T/M°); HaTpuil rHapokapOOHAT
NaHCO;; xpuctamn coga Na,CO310H,0; kayctuk coma €ku YIOBUM HATpUU
NaOH unab unkapuiiaay.

KanpuuHupnanrad cogajad YIOBYM HATpHil, HATpUil OMkapOoHaT Kabuiap
uniad yukapuimga xomamé cudaruaa ¢oigananmiaan. KanbnuHUpIaHTaH
cona A Ba b HaBmapga unuiad yukapuiaau Ba Oapya TypJard IMHINAa HILIa0
YUKApUINJIA, Iy >KyMmJIaJlaH OWJUTYp, ONTHK Ba MEIUIIMHA OWHACH, IIHIIA
OJIOKJIapu, SpUNWIWTaH HATPUM CHJIMKAT, COIMOJ IUIMTKA, KOpa Ba paHIIIU
METAJTyprusjia: KYprOIIMH, pPyX, BoJbdpaM, CTPOHIHH, XpoM HILIA0
YUKAPUIILJIA, YYSHHU OJTHHTYTYPTCU3JIAHTHPHIN Ba (ocdopcu3aaHTUpHIIIA,
YUKWHAW Ta3JIapuHA TO3aJllalllfla, YUKUHIW OSpUTMaJapHU HEeWTpayiamiga
WILIATUIIA TN,

1.3.1-orcaosan
Kanpunnanusinanran coja HaBjIapu

Kypcarkuujaap Homu Amapkanu b mapkanu
Onnii bupunuu | Uxxkunun | Oamii | Bupnnum NxxkuHYn

HaB HaB HaB HaB HaB HaB
Harpuii kap6onat (Na,COjz) 99,4 99,0 98,5 99,4 99,0 99,0
Macca ynyn, %, KaM amMac
Harpwii kap6osat (Na,COs) 98,7 98,2 97,0 98,9 98,2 97,5
Macca yJIymy,
KyWIUPHUIMAaraH MaxcyJjaoT
xucobuna, %, Kam amac
Ky#inupunranma 0,7 0,8 1,5 0,5 0,8 1,5
WYKOTUIIAIUTaH Macca Yyl
(270 — 300°C xapoparna),
%, Ky aMac
Xnopuanap Macca yayuiu, 0,2 0,5 0,8 0,4 0,5 0,8
NaClI xucobuma, %, kyn
amac
Temup macca ynyiu, Fe,O3 0,003 0,005 0,008 0,003 0,003 0,008
xucobuaa, %, Ky sMac
CyBma spuMaiiurasd 0,04 0,04 0,08 0,03 0,04 0,08
Moanap Macca yiyms, %,
KYII 3Mac
Cynbdarnap Macca yaymm 0,04 0,05 Mesnépnan | 0,04 0,05 Menépnan-
Na,SO, xucobuna, %, Ky -Marad Maras
amac
Kanpuunupnanran coga 1,1 0,9 0,9 Menépnanmaran
TYKMa 3UYINTH, r/em?, Ky
amac
JloHajopauK TapKuou:
Ne 2K yauaminu 1¥paan | Menépnan- | 5 5 Mesnépnanmaran
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YTUIIA dI1aK/a KONaauraH MaraH
Kok JACT 6613
6yinaa, %, Kym smac

Ne 1,25K ymuam typmum 100 Menépnanmaras Menépmanmaran
anaknad yrumm JACT
6613 o¥yinga, %

Ne 1K ynmuamnu typaan 3 Menépnanmaran Menépnanmaran
VYTHUILA 37aK1a KOJaAUural
konnuk, JTACT 6613
6yinua, %, kY1 amac

No 01K ymmyam typiu 7 15 25 Menépnanmaran
snaknad ytum, JACT
6613 Oyitnua, %, Kyn smac

Harpuii kapOonat 99,4 99,0 98,5 99,4 99,0 99,0
(Na,CO3) macca ymymiy,
%, KaM sMmac

DOneKTpoBakyyM IIHINIAa HIIA0 YMKApUINJA JAOHAJOPIUK TapKuOura
KAaThbUW aMall KUJIMHTaH OJUN A HaBJIM KaJbIMHUPJIAHTAH COJIa UIIUTATUIIA TN,

b mapkanu KaJbIIMHMpJAHTaH coja KUME caHOaTHJa CUHTETUK IOBYBYHU
BOCHTAJIap Ba MOM KUCJIOTajJapy UIUIad YMKapUIla, dpUTMaIapHU To3aJlalijia,
dochopnu, xpomiu, Oapuiii HATPUIUIA Ty3lap wuNUad YUKapuIaa
KapOoHaTIM XOM amé cudaTuaa, MIHLIEPUH, AT CIHPT, LEUTI0I03a-KOF03
UIu1ad YMKapuIia, Jak-0y€ex Ba He()Th caHOATIIapUAa UILJIATHUIIA]IH.

Hatpuii  OukapOoOHAT  O3MK-OBKAT, KaHJIOJATYWIMK Ba  KHUME-
dapmaiieBTHKa caHOaTIApHIa, MEIULMHAAA, YT VYUPHUII MOCIaMaiapuia,
CYHBUI MUHEpaJ CyBJIap UILIA0 YNKAPHILIA HILTATHIIAIH.

Kpucrann coma Typmymga KeHr KYyJUIaHWICA, OFUP  COAaJaH
METaJUTyprus, IIUIIa Ba OOIIKa caHOAT TAPMOKJIAPHUIa KEHT KYJUTaHWIIA IH.

Kanbuunaupnanran cojia — OK KyKyH KpHCTAI Mojjaa OYiub, 3udiuru
2,53 r/em®, 854°C na cyrokmanaan. Coaa XaBogard KapOOHAT aHIUIPHJ Ba CYB
OyruHU OMPUKTUPUO OO KUCMaH HATpUW THUAPOKApOOHATra anIaHaIH.
Hatpuit kapbonar cyB Ownan Oup Karop Oupuxmanap: Na,CO310H,0,
Na,CO3-7H,0, Na,CO3z-H,0 xocun xkunmagu. Coma cyBAa SXIIW SPUNINA, YHUHT
SpyBUYAHINrH Xapopar ommme Owntax oprazx (0 Ba 100°C xapoparma 100 r
cyBaa teruunuinya 6,8 Ba 44 r spuiinu). Coma cyBaaru spuTMacuia Kywid
WUIIKOPUI XOCCAaHU HAMOEH ATaJIu.

Harpuii xapOoHaT aiipum Tabuuii cyBiap TapkuOujga Oynaau, Macajia
tponnap ae6 aramyBun Na,CO3NaHCO3-2H,0 Tapkubura kupaau, IyHHUHTIEK
KaTTuK uykuaau Na,CO3-10H,0 (HaTpoH) Tap3uaa yupaiau.

Kanvyunupnanzan cooa oauwnune cunmemuk ycyanapu. CaHoar
MUKECHIA cofla OJUI yCyau (paHIily3 Bpadyu Ba KuMérapu JleGman ToMoHUIaH
1791 #iunpna taknug stunrad. By ycyn OVitmua KaTTUK oml Ty3u Ba cyibdar
KUCTIOTAJaH OJIMHTaH HaTpui cynb(ar, OXaKTOIl Ba KYMUPHH alIaHyBUH
newtapaa 950-1000°C xapoparia CYIOKJIAHTUPUII OPKAIU COJAIU CYIOKJIaHMa
XOCHJI KWJIMII OWJIaH co/a UIjiad YuKapuiTraH:

Na,SO, + C + CaCO3; = Na,CO; + CaS + 2CO,

Copmanu cyrokjiaHMa COBYTWITaHJAH CYHT MaijallaHaaid Ba CyBJa

sputiinagu. Copa spuTMacud SpuUMaluran uyykMma (Kaubluid cyibhua) AaH
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aXpaTWiIaau, TapKUOUard YioBUM HATPUIHM cojara YTKas3uil y4yyH KapOoHaT
aHruapuj OwiaH wWIUIaHagu Ba OyrFnatwiaav. KaTTukK Ku3Aupuinl — Ba
Maianamjaal CcyHr Ta€p Maxcysiorra ainanaau. JleGman ycynu Oyiinua
OJIMHTaH KaJbIMHUPJIAHTaH coJla KUMMAT Oynuim Ouinan Oup Katopaa cudaru
NacT Ba xapacHiiap/a UIIaTHIIaIUraH >KUX03J1ap Xaxmaop oymaau.

AMMUAKIM ycyiAa coAa OJIMII JKapa€HWUHU KyWHIAard yMyMHU
TEHIJIaMaJiap OpKaJiv upogaaHuId MyMKHH:

NaCl + NH; + CO, + H,0 2 NaHCO; + NH,Cl + Q (1)
2NaHCO;2 Na,CO;5; + H,0O + CO, — Q (2)
2NH,Cl + Ca(OH), = CaCl, + 2H,0 + 2NH; + Q 3)
CaCO, = Ca0 + CO,— Q (4)
Ca0 + H,0 = Ca(OH), + Q (5)

(1) — (2) peakuumsulapiaH KYpHHAIWKH, COJA WIUIA0 YHKAPUIITHUHT
anoxuja 6ockuuiapu oup-oupura y3Buil OOFIUKIUD.

Kap6onar anrunpup (4) peakuus Oyinya Xocuil OYyiaau, IIYHUHTACK
HaTpuil OMkapOoOHATHUHT (2) peakuus OVinMua mapyalaHuIuaa (KaJlbIIUHAIIUS
kapaéHuna) axpanu® uyukaau. Hazapuit skuxatman onranga ammuak (1)
peakuusina  cappuanmaiia, 4YyHku ~ yHH  (3)  peakuus  Oyiimya
pere”epanusuianagu. byHuHr yuyH capdnanamuran oxakiau cyB (5) peakius
OyitnJa oxakaH, oxak 3ca (4) peakius 6Viinya 0XaKTOIIAaH OJIMHAJIN.

Conma wnuiad YUKAPUIMHUHT SITOHA YMKUHIUCH KaJbIUH  XJIOPHUJT
XUCOOJIaHAIN.

Kanbuuaupnanrad coja ONMII y4yH OII Ty3W, oxaktouml (€ku OYp) Ba
aMmMuak xomamé€ cudaruna unuiaTUiaaau. AMMHUAK WOUIa0 YUKAPUI IUKIUAA
YHUHT WYKOTUIIUIIIN XUCOOUTarnHa UIUIaTUIIaIN.

Om ty3u 305-310 1/7 KOHIEHTpanusid 3puTMa (HamakoO0) Tap3ujaa
unviatuinaan. Coxa wunuiad 4YWKapuiljga CyHBUHM Ba TaOuuii HamakoOsap
UIUIaTUIAN.

Oxakrom. Coma wnuUiad YMKapullga UIDIATAJIAIUTaH  OXAKTOIII
tapkuouga: CaCOjz 92-94%; Fe,03;+Al,05; 0,2-0,6%; SiO, 3%pman kym sMac;
MgO 1,5-2,5%; CaSO,4 1%; H,0 0,5% 6ymumm kepax.

Amvmuak. (1) Ba (3) peaknusnapiad KYpUHAAUKU, UILIA0 YUKAPHUIIIATH
all;laHMa Xapakarja aMMUaK Hazapui xKuxaraan capd Oynmmanau. AMMo amania
y 03 MHUKJOpJa WYKOTWIAAW. AMMHAK WYKOTUIUIIMHN TYJIIAPUO TYypHUI YIyH
TU3UMTIa aMMHAKJIU CYB KHPUTHIIA]IH.

Exunru (4) peakuus 6yiinua oXakTonHy Kyiaupuin, (6) peakius 6yitnya
HATPUM THAPOKAPOOHATHU KaJbIIMHAIMSIIAIN YYyH WIUIATAIAAN. bupuHuH
XO0JlaTa KaM KyJUIM KOKC Ba aHTpAaIUT, MUKKWUHYM XOJaTaa 3ca Typiau Xuj
EKWIFUIIApP: TOMIKYMUP, Ma3yT, TAOMUI ra3 Ba OOIIKaIap UILIATAIAIH.

KyurupoT coma 3aBoauma TOMIKYMUPHU KyWAUPHUII Kapa€HUOA Xam
Tabunii Ta3 EKWIFUcHIaH (QoiganmaHwiaan. Xocuia OyiraHn KapOoHaT
AQHTUAPUJIIIN TI€Yb Fa3W YaHTJIaH TO3AJIaHA/IH.

Hepennn n(Na,K),0-AlL,O3mSiO, — coma oaumm yuyyH wmaHOaa
xucobnanaau. Hedbenuunan amroMuHUE okcusl (THHO3EM) OJIMIIA TapKUOHWaa
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10% Na,CO; Ba 3-4% K,CO; Oynran uukuHmam xocun OYmamu. UnkuHIAIA
CYIOKJIMKHH TYpJIM XWJI XapopaTaa OyFiaTHIl OpKajid cojJa Ba MOTalll aloxujia-
aJNI0OXH/1a aKpaTHO OJMHA/IH.

Hedenunnu xommeke kaiita unuviam (Al,Osz, nement, Na,COs3;, K,CO3
JapHM OWp BaKTIa OJMII) COJA OJIMII XapakaTJIapUHU aMMHAKId ycyJra
HUcOaTaH KaM OYJIMIIHUra 0Jauo Keaau.

Cooa onuwinune acocuit 6ockuynapu. Hamoxkoonu mozanaw oyaumuu,
MexXHON02UK mu3umu. AMMUAKIA yCyJl OWIaH KaJbI[MHAIMSIIAHTAH COja
UIUTa0 YMKAPHUIIT TEXHOJOTHK OOCKUWIApH KyHuaaruaapiad noopar.

NaCl+NH;+CO,+H,0 <> NaHCO3;+NH,ClI

Ymby peakuus 2 Ta TMOFOoHana YTKaswiagud. bupuHYM moroHana
abcopOuus Ba MKKMHYM IIOFOHAJa KapOOHHM3aIus >kapaéHiapu YTKa3WIalu.
Kap6onuzanusa skapaéuuaa uykmara tymrad NaHCO; dunbtpamus ycynu
OwJiaH aMMOHUN XJIOpUJ TYy3WJaH aXpaTuO OJIMHAIU Ba KalIMHAIUSIAHTaH
COJla OJIUII YYYH KaJbI[MHAIMS OYIMMHUra 1000puiIaau

2Na HCO3;— Na,CO3+CO,+H, O

IMapuanam temneparypacu 160-180° C tamkun kumagu. Xocwn GyiaraH
yIJIepod OKCHUJI Ta3u KapOoHM3auus Oynumura rodopwiaau Ba Oy epae acocuii
yKapaéHiapAaH Tallkapyu Oup HeuTa EpiamMu kapacHiiap yTKazuiaaau.

Xocun 6ynran NH,Claan sca ammuak pereHeparnus 3Tiim0, abcopOus
Oynumura r00opuIaaIn:

2NH,CI +Ca (OH),— 2NH3;+2H,0+CaCl,

CaCl, ynkunam cudarnga Maxcyc WHFUHINAIAPAA CaKTaHAIM.

Kanbiuét ruppookcuy onum yuyyH 3apyp Oynran CaO kapOoHar
xomamécuaan oruHaau.(0yp, oxak Toly Ba Oomkanap).

CaC0O3;—Ca0+CO0O,

CO, rasm kapbonuzanus 6ynumura rooopunaan, CaO naH 3ca KaabIui

TUAPOOKCUAN OJTUHAIH.
CaO+H,0 < Ca (OH)2

bapua coma 3aBommapuaa NaCl cyB sputmacu Na,CO;z; Ba Ca(OH),

épaamnapuaa Ca Ba Mg noHnapuiad To3ajaHaau.
MgC|2+Ca(OH)2—>I\/Ig (OH)2+ CaCl,
CaC|2+Na2C03—> CaC03+2NaC|

CaCO3; Ba Mg(OH), uyukunau cudarnaa cakjiaHTuujapra TaiiaHau,
to3ananrad NaCl spurmacu abcopOuust Oynumura 1000puiaIu.

Hamoxo6nu mo3anaw. bupnamun HaMaKOOHHHT TapKHOMIa KabIUil Ba
MarHuil Ty3Jlapu MMBXYyHI. Arapja yjapJaH paccoll To3ajJlaHMaca, dykmara
KyHugard sxXmy dSpuMadguran  Oupukmanap tymmmu MyMkuH: CaCOg,
Mg(OH),, NaCl-Na,CO3-MgCO;, (NH,),CO3- MgCO;. By Oupkmanap
anmaparypa, TpyOanmapia THUKWIMIIN MYMKHH Ba Tal€p MaxCyJOTHUHT
cuaTuHU TacauTUPaIn.

Homoxo0HM KanbIuil Ty3/lapuJaH To3ajall YYyH coja KYJUIaHWJIAIH,
MarHui Ty3japd Y4YyH KaJbLMM THAPOOKCHA MIUIATUIaAW. To3alalHuHr
IOKOpY JIapakKaCMHHM TabMMHIIAII Yy4yH Oepuila€TraH peareTIapHUHT MUKJIOPU

40



XKy/la XaM 03 opTuKYanukna Oymwmm kxepak. IIlyHWHr ydyH peareHTIapHUHT
JIO3MPOBKACH aHUK Oymumm 1o3uM. SO,° HOHIapH paccoiia HAaTpuil cymbdar
TY34 XO0J1/1a KOJIA/IH.

CaS0O,+Na,CO; —Na,S0O,+CaCO;

CynbdaT MoHJIapU TUCTUWUIAIMUS Kapa€Hua Kapa€Hiap HopMal YTUII
YU4yH XaJIOKUT Oepaju, YyHKH KaJbLIMK Cylb(aT Ty3d UYyKMa XOCHJ KHJIUII
MyMKHUH. XO3UPrd KyHJa cyjib(haT HOHJApHUAAaH TO3IAIIHUHT CaMapoIapiu
yCyJUIapu TONUJIMAraH.

Hamoko00 To3anaii skapaéHujia YyKUIIIHUHT FOKOPU TE3JIMTUTa SPUILIUIILL
Y9yH KaJIBIIMH MOHJIAPHUHT MUKIOPH MarHWi MOHJIapura Hucbaran 3-9 mapra
KyIl OynuIm Kepak. ByHUHT HaTvkacuaa YyKMaHUHT 3UYJIMTH OIITaH Xucooura
YyKa€TraH MIJAaMHHAHT WYKOJIMILIIAPU XaM KaMasiau.

Tozanmam >kapaéHuaa TeMmIepaTypa OIIMPHUIICA, HWOHAJIMAIIWII Ba
Jeruaparanusi >kapa€Hiiapyu Te3nallaJd, WHAYKIUS JaBPUHUHT BAaKTUHHU
Kamaiitupagu. TemmepaTypa OIIMIIA OWJIAH PACCOIHUHT  EHMUIIKOKIUTH
KaMasd, CYCIEH3USHUHI YYKWII »Kapa€HW HOpMaj XOJaTAa KeTMacIurd
MyMKUH. ByHpaH Ttamikapu kKeWuHru ammuak abcopOumsi »Kapa€Hu YUYyH
TeMIiepaTypa okopu Oymum kepak smac. LlyHuHr yuyH Tozanamn >kapaéHuaa
12-20° C temmeparypa kymianmnag. HaMoko61a MarHiii HOH/IApH KaHYa KYII
oynca 20°C TeMmIeparypa KyJUIaHWJIaId, MarHui HOHJIAp KaMiIMTuaa 12°C
TeMIeparypa KyJUIaHUIaau.

Okopuna ailtu®  YTKaHUMU3ACK HAaMakoOOHWM  ToO3ajalra  yHAa
KylIMMYajJapHd MWYKOTHMII Kupaau. KalTta wumamra Kemaaurad Ty3Ju
HaMako0Ja 03 MUKIOpJArd MEXaHWK apanammanap (Kym), KalablUil Ba MarHuii
Ty3napu Oynaau. HamakoO TapkuOuaaru Kajabluii Ba MarHui Ty3JIapu aMMHUaK
Ba KapOOHAT aHTJApUJ TabCUpHAA OdpUMalIuUraH OupuUKMamap: KablUi
KapOOHAT Ba MAarHUil TUAPOKCHATa aWIaHTHUPUIUIIK MyMKuH. ComaHuHT
OyHmail Kymmmyanap OuinaH UBIOCIAHUITMHUHT OJIIUHN OJIMII Ba COJa UILTa0
YUKAPUI IKUXO3JIAHUIIMHA MYypaKKaOIalITUPMACITUK MaKcaauaa HamMakoo
ONMHAAH KyIIUMYalapAaH TO3aJaHHWINM Jio3uM. Hamako0  MexaHUuK
KYIIMMYajiap Xamjaa KajlblIM Ba MarHui Ty3JapujaH sSxIuiaad To3anaHaiu.
MexaHuk Kymumyanap THHAAPUII WyIM OwjaH axpaTwiaau. Maramii
nonnapugan to3anamuau Ca(OH), €ku NaOH Ownan kaiita unuiam OpKaiu
amajira OlmupuIaIu:

MgC|2 + Ca(OH)Z = Mg(OH)2l+ CaCl,
KaJIbLIUWA MOHJIApUJIaH 3ca coja EplaMu/ia To3alaHaIu:
CaCIZ + Na,CO3 = CaCO3l + 2NaCl
Ca” Ba Mg2+ WOHJapW HHcCOaTUTa MYBO(UK COJa 3aBOJJIapUIa MKKH XHII
TEXHOJIOTUK cXeMa KyJaHujanud. Kaneiuii MOHJapUHUHT MUKIOpH KYT OYica
OMp MOFOHAIMK TEXHOJOTMK cxeMa KyJulaHwiaau. by cxema Oyiinya HamakoO
Oup BakTJAa XaM KaJbIMi XaM MarHud HWOHJIApHUJIAH To3ajaHagu. MarHui
WOHJIADHUHT MHUKJOPU Ky OYynaraHuaa To3ajaml >kKapaéHu WKKH OOCKUYIH
ycynaa amanra ommpuianu. bupunun 6ockuuna Ca(OH), épnamuaa Mg(OH),
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yyktupunanu. Ukkuaum 6ocknuna Na,CO; épnamuna xansiuii nonnapu CaCO;
Tap3uja YYKTUPUIAIH.

Oxaxkmownu  Kyuoupuwi oyaumu. Oxakaiu CcycheH3usa oAUl
mexnonocuk musumu. Kanpuuii okcun (oxak) Ba KapOOHAT aHTUIPU]L OJIMIIL.
OXaKTOIIHN KYyWAUPHUII 1100-1250°C Xapoparja amajira omuvpuiIagl Ba OyHia
KyHHIaru peakius coaup oymaau:

CaCO3=Ca0 +CO,-Q (Q=177,9 kx)
Ymly peakiusHUHT MyBO3aHAT KOHCTaHTacH ¢asajap KOWJIacura
ounoaH (pakat CO, HUHT KOHIICHTPAIIUSICHUTA OOFITHKIUD:
K= f CO, éxu K= fp*CO,
P* CO, myBo3anaT/ii mapuuai 00CHM.
LgP*CO, = -8200/N +9,88

CO, HUHT MyBO3aHATIXW OOCMMU YHHUHT Ta3iu (azagard OOCUMUIaH
tokopu Oynran Takaupaa CaCOs; napuananumy MyMkuH. CO, HUHT MakcHUMal
napiuan 6ocumu ouuk rasuaa 40klla 6ymumum mymkud. by 6ocumaa CaCOj
HUHT TapyYaJlaHUuIIU 840° C pma Gomtamamm. Jlekus, ym0y TemmepaTrypia
napyajaHuin akaT KapOOHAT XOMAIIEHUHT 103acH/1a Ky3aTUiaaau, XOMaIEHUHT
WYKH KaTJIamylapu TapyaJlaHMaiau. XOMAIIEHUHT F03acujia  Ky3aTWIajH,
XOMAIIEHUHT WYKK KaTjamjapd MapyaJanMaan. XOMamEHUHT  HUYKH
KUCMJIAPWHY Tlapyajall y4yH amaiia 900°C TeMIepaTypra 3pUIlIuIl 3apypaup.
Y0y TeMrnepatypaHu MIUXTAaHUHT KyHIUPUII 30HACUAA KUPUIIM Ba YUKUIIINIA
MUHHUMAJ €0 KaOyJl KWIUII MyMKHH.

CaCO; HHMHr mMapyajaHWIIl TE3JIMTH  acOCaH  KyWAUpWIAETraH
MaTepUAIHUHT TeMmmepaTypcura Oormukaup. Xocuna Oynaérran CaO HUHT
CTPYKTYypacH KyWAMpHII TeMIeparypacd OwWwiaH Ba Iy TeMIepaTypaHUHT
Tabcup BakTura Oormukaup. AxktuB CaO OMIIOK IIApoOUTHa, TeMIeparypa
1150°C 6ynranma xocun G6ynamd. ByHgail FOKOpH OIITaH XHCOOHMIa PeaKIHOH
aKTUBIUTU KeckuH Kamasnu. CaO HUHT aKTUBJIMTMHU KaMaWTHUPMACIHUK YYyH
temmeparypanu 1200° C man owmpHI kepax sMac.

[MMaxtanmu mneub yuymaopiuru 140-160 «xr/t kokc capdiaHranaa
cytkacura 25-125 T CaO Hu Talmkui 3Taju.
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Komnpeccopra

Y| CYHIHPHIITA

1.3.1-pacm. OxaxmowHu Kyuoupuus #capaéHuHuUHE mexHoI02UK CXeMAacl.:

Cona unuiad yukapuiaa kapooHaT XoMamécu KyWaupuiaaJaurad neyjaa
CO; HUHI KOHUEHTpALUsCH WJIOXKM Oopuya IOKOpU OYJIraH ra3 4YUKUIIMHU
tabMunnam jo3uM. [y cabGabmm meuymgan uukaétran raz3 Ba CaO Owunad
WCCUKJIMK MUHUMAaJ paBUIJa HYKoIuimu Kepak. by Tamabra maxtamu mnedb
IOKOpH Jlapakaja >kaBo0 Oepanu. BepTukan mIaXTaHUHT IOKOPU KHUCMHUJAH
KapOoHaT XxoMalécu Ba EKHIIFM (KOKC), MACTKA KUCMHUAAH 3Ca XaBO Oepuiiaau.
Hccuk raznmap MEYHUHT FOKOPU KUCMUTa YUKUO COBYK IIAXTaHU KU3IUPAIH,
nactTra TyIITraH IOKOpU XapopaTAard KalblMil OKCUJ KHpUO KellaéTraH XaBOHU
ku3aupanan KapOoHat xomamécu meunapra XaBOoJdu KaHaT Wyn OuiaH
BaroHyanapnaa oepunaau. [leyra Oepungan oyiiuH xap OWp BaroHuyara J03aTop
opkanu Exkwirn Oepwnaau. Tail€piiaHraH MIMXTa MaxCyC OKJAll MEXaHU3MHU
épraMua medra ommpuiIaan. Xocuia OYiraH Kaubluid okcui MexaHusm (9)
OpKaJId TIeYJIaH YUKApWIaau Ba TpaHcmopTepiap €épaamuaa OyHkepiapra (8)
oepunaau. Ileuna xocun 6ynran raz ymyMmuid kosuiekropra kenaau. CoByTHIN Ba
TO3aJJAHUIIM Y4YyH Ta3 KOJUIEKTOpJaH oBUTrMYra (2) Ba yHAAH KEWMH
AMEKTPOPUIBTPIAPHUHT CKPYOOepn KucMura oepunaan. DIeKTpOOUIbTPHUHT
CKpy0Oep KucMu €rowin HaMmyHa OuiaH Tynaupwirad Oynaau. FOsurruuna ras
COBYTWJIAJIM Ba WHUPHWK 3appadayiapiad To3anaHanau. byHman tamkapu Oy epnaa
CyB Oyfllapu XaMm KOHACHcalUsUlaHaAu. OJNEeKTPOQUIBTPHUHT CKpyOOep
KHCMHJIa Tra3 Maija 3appavanap (TyMaH) aaH To3anaHaiau. COBYTWITaH Ba
TO3aJIaHTaH ra3 KOMIIpeccopyiap opKajiu kapOoHu3aIus OYIuMura 1000puiIam.
Abcopoyusa Oyaumu. ammuax ea y2nepoo OUOKCUOUHU ADCOpOUUA HCaAPAEHU.
Abcopouyun ncapaénune Kuckaua macnugu. KapOoHaT aHruapujg Ba
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aMMUAKHUHT ONI Ty3W OJpHUTMAacura aOCopOIuMscH KyHugarn KuUMEBUU
peakiusiap oyinda coaup Oynaau:
NH; + H,O 2 NH,OH + Q
2NH3; + CO, + H,0 2 (NH,).CO;3 + Q
2NH3 + C02 — NH2COONH4 + Q

by peakmusnapHuHr 6apyacuaa UCCUKIUK axpanuo ynkaau. [y cababau
abcopOnusi MuHOpanapuaa adbcopOIus JapakaCUHKU OIIMPHUIN Y9yH HaMaKOOHU
COBYTHII Ha3zapja TYTUJIaIH.

by epna ammuak HCO3 nonnapuan NH,HCO3 xnop nonnapuan NH,C1
Mo 1aniap MakiIuaa OoFnaau:

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

AMMMaK SXIIW PUNAIUTAH Ta3, YHUHT a0COPOIIHS TE€3JIUTH FOKOPH O0YHno0,
rasnu mieHka AudPpy3uoH Kapuuaura OWIadH aHUKJIaHAIN.

Jluokcua yriepon 3ca SXIIM SpUMAMAWraH ras3, YHUHT aOcopOIus
TE3JIUTU KaM OYu0, CYyrOKJIM TUIeHKa Kapiiury Ounan anukiaaHaau. CO, ra3u
IOTUJIMIIM ~ aMMHaKk  Oopaurujga  KaWtap  KUMEBHMM — peakuus — OwilaH
MypakkaOnamangd. byngan Tamkapu, ammuak Oopauruga CO, HUHT
MyBO3aHATIM OOCUMU KaMasijiy.

AMMOHUIANIAIT ~ HATWXKacuaa  CyB  OyFJIapUHHUHT  KYII  KUCMU
KOHJICHCAT/IaHa/I1 Ba OYHUHT XUCOOUTa pacCOTHUHT XaxMmu 3-4% ra omaju.

Nnura® gukapuin MIapouTHAA TUCTHIUIANMAS JKapaCHUHHU YTKA3UIIa
COBYTTMYJIaH 4MKa€éTran razHuHr O0ocumu 93,1 klla tamkun kwiaau. Jlemax,
ra3HUHI COBYTHMII Y€rapaBUil TEMIIEpATypacu 52°C mu Tamkun stagn. Mimmad
YUKAPUII IIAPOUTHIA TEXHOJOTHK PEXUM Y3rapHIlld MyMKHWH Ba ITyHWHT Y9yH
temneparypa 55°C nan kam O0ynmaiinu. Onatna 60°C temnepaTypa yluiaHaau.
KapOonuzanus OynuMu Tanabiiapura Kypa aMMOHUMIAITAH HaMOKOOJaru
aMMUAKHUHT KOHIEHTpalusicu OenruiaHanu. by KoHIeHTpamus KyWujaru
HUCOaTra »KaBoO OEepHIIH KEPaK.

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

Arapna to3zananrad Hamoko6/1a NaCl konnenTpanuscu 106 H.J. TamkKui
9TCa, MUCTUJUISIIMS Ta3JIapUHUHT CyB OyFJIapyu KOHJEHCAIMSCH Ba CYIOK ¢aza
3UYJIUTH KaMaluiM Xyucooura Oy KOHIIEHTpallMs aMMOHHMIIANITaH HaMOKOOa
88-90 w.n. xamasmu. Jlemak NH3:NaCl=1,1-1,15 Oynran xomnga
aMMOHMIJIAIITaH HaMOKO0Ja aMMHUAKHUHT KoHimeHTparuscu 101-104 wH.7.
Oymumu kepak. Mmnad yukapum mapoutuja ymoOy konuentpanus 100-106
H.JI. TAIIKWJI Taju.

KapOonar anruapua abcopOuusichi OMPUH-KETHH >KOWJIAIITaH HKKHUTA
KaTTa Ba KMUYMK aOCOpOILMsI MUHOpaJIapu/ia aMalra ommpuianu. Karra Mmunopa
XaBOHU OBUIl (PrIbTpiapu, abCopOIMs ra3jiapuHH FOBYBUM, T'a3 COBYTIHYH,
Oupunun abcopbep Ba TuHaUpruygad wuboparnup. Kuumk wMuHOpa »dca
abcopOmus ra3apuHu IOBYBYM, HKKHHYM aOcopOep Ba THHAUPTUYAaH uOOpat
oynmanm.

Kapoonuzauus HCAPAEHUHUHZ Guszuk-kuméeuii acocaapu.
Kapoonuzauyua oynumununz mexunonocuxk cxemacu. KapOouumzauusa —
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Kyliugaru peaknusuiap OVilmua aMMOHMiIamradH HamakoOra kapOoHaT
aHTUJIPUJ Ta3UHU IOTTUPHUII KapaCHUIAUP:
2NH,OH + CO,2 (NH,4),CO; + H,0 +Q
(NH,).CO3 + CO,+ H,0 2 2NH,HCO3; + Q
NH,COONH, + 2H,0 2 NH,HCO; + NH,OH + Q
AmMmonuii ruapokapoonat uikopuii myxutaa NaCl Ounan amManivmHmIn

peakluscura Kupuinaad, OyHJa aMMOHUM THApOKapOoHaTra HucOaTaH Kam
SpUUTraH HATpUH TUApoKapOoOHaT XOoCHI OVIaau:

2NH4HCO; + NaCl 2 NaHCO; + NH,CI + Q
KapOonuzanusa peakuuscu Kaltap Bad HAOTEpMHUKIUpP. HaTpuiiXjaopuaHUHT
HaTpUUTrUIpoKapOOHATra KOHBEPCUSUIAHUIIIHUHT MYBO3aHAT Japaskacu xapopar
Ba TabCUPJANIYBUM MOJJIajap KOHUEHTpalusicura OOrmukaup. TabcupiianryBuu
MoOJJIajiap XapopaTu KaHYalIuK MacT Oyica, KOHBEPCHUUIAHUII ITYHYAIUK KaTTa
oynasu.

bonutanruy  MojJamapuUHT  KOHIEHTPAIMSCH  OMIMINM  OWiaH
yyktupwirad NaHCO;z; aunr mukaopu omud Oopamau. lllynunr yuyn coma
uniad yukapuiga HaMoko0 NaCl Oyiimya MakcuManl KOHIIGHTparus OwJiaH
Ta€piaHUIlIUra XapakaT KWinHa . byHaaH Tamkapu To3ananiia Ba abcopOus
xapaéania NaCl kKOHIeHTpanusacu KaMalnuIInra nyin KyHuiaIManIu.

OpuTMaga aMMHUAKHUHT  KOHIIGHTPAIIMSICHW dYyKMara TymraéTraH
NH,HCO; muxaopu Ounan uyerapananrad. 30°C TtemmepaTypaja yMyMHi
aMMUAKHUHT YMYMHI XJlopra HUCOaTh Oupra TeHr.

KapOonuzanus xxapaéuuna 15% amMmMuakHUHT Ta3 OuilaH YMKUO KETUITU
MyHoco0OaTu ounan 0y Hucoar 1,10-1,15 arpoduna ymnanaaun. MyMmkuH Oyiaran
MaKcuMas KapOoHW3aIus Japakacura spuiuin kapOoHuzanusa razugaru CO;
HUHT KOHIeHTparusicura 6ormukanp. KapOoHuzanusara quokcu yriepoj conua
Ba OXak Toul ydokiapujaaH kenaau. Coma ydokiapu rasu (85-90% CO,) Tynuk
KapOoHm3anusara Oepwianu. by rasra kepakiii MUKIOpJia OXOK TOII yUOKJIapH
ra3u kymuiaau (33-40% CO3).

Kap6onuzanusa 6ynumuaa NaHCO; HUHT MUpHUK KpUCTAJUIAPUHUA XOCHUIT
KWIKII 3HT MyXuM Macanaaup. KapOoHu3zanuss KOJOHHACUHUHT YHYMIOPJIUTH
OHT CEKHUH YTaJuraH >kapa¢Hra OOFIMKIUP. DHT CEKUH YTaauraH >kapacH ned
NaHCO3 nunr kpucramimzanusicuau xucoonam MyMkuH. NaHCO3z; HuHT Hupuk
KpUCTAJUIAPUHU OJUII BaKTHU Tanad kwiagu. Cyrok ¢a3aHuHT KOJUIOHHAAaH
YTUII BaKTH KOJOHHAHWHT JpKUH Xaxkmura Oormukaup. [IyHuHT yuyH
KOJIOHHAHUHT 0apOOTak Tapeiakacu KOJIMaKh, MaxCyC KOHCTPYKIMSTa oJra.
Konmak Ternma ra3 MUHHMAal Ba CYCHEH3US MaKCHUMaJl XXM JTajutaiiauiiap.
NaHCO3 #HuHr EKpucTamu3anus >kapaéHu KapOOHW3alMOH KOJOHHAHUHT
MabJIyM TeMIIepaTypa PSKUMUHH Tajlad KAJIaIu.

NaHCO;3; kpucrammapura KyWujgard IOKOpY Tajabmap KyWuiaau:
KpUCTaJUIap eTapyii Jaapaxaaa uupuk Oynmunuiapu kepak (100-200 mxwm),
yiyamu Ba makiau oup xun Oyiumm 3apyp. by Tamabnapra keiimHru Kyiuaarua
anmnapaTIapHUHT XU UIUIAIUTra OOFIUK: BAKKYM-(HIBTP Ba CO/Ia YUOFH.
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AMMOHMINIAaHTaH TY37M HaMakKOOHHM KapOOHHM3alusIall YyKTHPYBUH
KapOoHU3aIusa MuHOpacuaa amaira omupuiaaan (2.1-pacm). KapOonmszamums
MUHOpPACUHMHT Oamanamury 23,1 gan 26,1 M rada, naku auametpu 2,3 naH 2,68
M raya OynuO, HWIMHIAP WAKIUWAArM MUHOpaaup. MUHOpa COBUTIHYJIAP
KOMJIAIITUPUIITAH €TTUTa COBUTYBUM HuUpHK Kabapukiap 1 Ba 29 Ta maiina
KaOapukjap 2 ngaH uOopaT. AMMOHMIJIaHTaH HaMakoO MHHOpa IOKOPH
kucmugaH, tapkuouna CO, TyTraH ras sca KyWd KUCMHJaH Oepujaaud Ba y
KyHugaH Iokopura Kapa® Kapama-Kapiid OKuM Oyiinya XapakaTiiaHaju.
dazanap TYKHAIIUII I03aCUHU OIIMPHUILl MaKcaauaa KapOOHU3alUsl, ITYHUHTACK
abcopOmus MuHOpanapura 6apOoTak KaImoKJaaap YpHATHIIAIH.

AMMOHUN THUIPOKAPOOHATHUHT XOCWJ OYJIWIIA MHHOPAHUHT IOKOPH
kucMugaék Oonvtanamu. JKapaéH keuummra MyBOQHK XOJJa aMMOHHIA
TUAPOKApOOHAT  HATpUMl  TIUApOKapOOHATra KOHBepcUsulaHaau. Hatpwii
THAPOKApOOHAT dJpUTMAHW TYWUHTUpaAM Ba KpUcCTaaHaau. Hatpwii
TUAPOKAPOOHATHUHT XOCHJI OYJIUIN peaklMsCH Ba YHUHT KPUCTaJUIAHUIIUTA
BakT capdiaHaau, MIYHUHT Y4yH peareHTNIap TabCUPJIAIIUII BaKTUHU IIyHIAM
TabMUHJIAHUIIN JIO3UMKH, OyHJA yJap Jespiu Tyja TabCUpJAlIMIILIApU KEPak.
ByHuHr yuyH kapOOHHU3alds MUHOpAJIApU OJaTAaru abcopOIus KUX03Iapuaan
dapkiau paBuiga Hamako0 OwilaH Tyia TYymAupWiIran Oyiaau, HaMaKOOHWHT
peaktopaa OYiuIn BakTh 2-2,5 COATHU TalIKWI dTaau. THU3UM KapIIMJIUTHHU
SHTHII YYyH MUHOpara ra3 2-2,5 atM 6ocum octuaa Oepuiaim.

Hatpuii ruipokapOOHATHUHT MMPUK KPUCTAIAPUHU XOCWIJI KWIHII Y4yH
MHHOpa xapopatu 25-30°Caa yiuab Typrmamm.

Huametpu 2,3-2,68 M Oyiran MUHOpa YHYMAOpAUTH cyTKacura 85-150 1
Na,CO3 uu, auametpu 3 M OyITaH MUHOpA YHYMJIOPIUTH dca cyTkacura 250 T
Na,CO; HH TaIIKWII dTau.

Quavmpayua 6a KalyuHauyus OYIUMU, MEXHOIOZUK CXeMacu.
KapOGonuszanmon KoJlOHHaIapJaH CYCIEH3Us TapKUOWIaru TruapokapOoHaT
HATPUIHYU aXpaTHIll y4yH (QUIbTpiam >kapaéHu KYJUIaHUIAAU. XOCHI OYiraH
KpUCTaJUIap KajblMHAIUsIANI-Oynumura Oepuianau, QGUIbTpIAH YUKAETraH
CYIOK (haza 3ca JUCTWIUIALUS OYTUMUTAa aMMHAKHU pereHepanus KW YIyH
oepuiay.

Tapxkuouma NH4Cl, NH4HCO; (NH,),CO;, NaCl Tty3napu Oynran
sputManan NaHCO; kpucramiapuau QuibTpiam y3idyKCU3 HIUIAWIUTraH
BakyyM-(GunbpTpiapaa amaira omwupunaau (2.1-pacm). Bakyym-¢punbtp ouuk
O0apaban kypuHuUIlKIa OYIUO, YHUHT €H CUPT 103aCH METaJUT TYpJiaH sicajraH Ba
GbunabTpIOBUM MaTepuan, TopTwiraH Oynanu. bapaban TeraHa WAWIN IIAKIHIA
allmaHand, 'y OpUTMaJaru  HaTpuil  TUIpokapOOHAT  CyCHEep3UsCUHU
apanamrupruy 10 ra eTkazub 6epaau.

Bakyym-punbtp Bakyym suedikacu 1, cypu® umkapumn sueiikacu 2,
opanuk siuevikanap 3 gan ubopar. Ounbtp Oapabanu 1,1-3,4 aitn/mun Te3nukaa
TOPU30OHTAJ] Bajl 7 1a aljaHagW, y OpPKaJM XaBo, raszjiap Ba CYIOKIHK CYpuo
YUKapuiaau. YHUHT 103acu OYiinda ailjlaHuIga TaKCUMJIOBUYM TOJIOBKA 8 HUHT
CYpHII CEeKLMACHUIA HATPUI TUAPOKapOOHAT KaTiiamMu 4 uykTupuiaau, 6apadan
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aliaHraHja 4YyKMa KaTjaMHl IOBUII CeKiusicu 6 J1a spuiiiural Ty3jiapJlaH
@KpaTUIll y4yH CyB OwiaH toBwiagu. OuiIbTpIOBYM MaTepuan TYKuMaiapu
opacura 4YykMa THUKAIUO KOJUIIMHU OJJMHM OJIUII YYyH mypkarud 9
suerKkacuIaH Oepuiiaiural KUCUJITaH XaBo OuiiaH (GUIbTp TO3aJIaHAH.

Tapkubuna taxmunan 14% cyB Oynran HaTpuil TuIpokapOOHAT MUYOK 5
OwsiaH axpatu0® OJMHAIU, TPAHCHOPTEPra Keaud Tylaau Ba YHU KaJbIMHAIUS
y4yH Tieura 1o0opuiiaiu.

Mynnait  GunabTpHUHT yHyMAOpaurd cyTkacura 160-200 T comanu
Tamkuin d3Tagu. OunbTpaan cypud OJWMHTaH XaBo TapkuOuga KapOoHAT
aHTHIpHU Ba amMMuak Oymamamu, yHu adbcopOepra (puiabTp XaBOCHHU FOBAIUTaH)
o0opmaagu Ba y epaa razgadn NH; Ba CO, tytn6 xonmmHamu. DumbTpar
CYIOKJIUTH TUCCTUJISILMATA y3aTHUIIA]IH.

FOBum cyBHuHr xapoparu 45°C Ba MHUKIOpPM OIITaH XOJIJIa Xam[a
bunpTpram  TYycrud  OyTyHiuMrd  Oy3wiranjga  QuibTpiam - kapaéHuaa
HVKOIUIIUIap MHKIOpPM  KymaWumO KeTwmM  Ky3atwiaaad. KanbruHaiuys
CTaAusiCuJa THAPOKApOOHAT HATPUNM TApKUOMUJArM HAMIIMKIa HCCUKIIUK
capuianuiii Ba OyFJlaHaéTraH HaAMJIUKHUHT MHUKAOpJIapura OOFIHKIUTU
KyHUJary >kajBajija KeITUPUIITaH.

Kanvyunayua. Kaneuunanus 6ynmuMuaa QuiibTpiaaHTaH Ba IOBUJITaH HAM
XOJlaTAard  HAaTpud  TUAPOKAPOOHATHUHI  MapyaJlaHUIIM  HaTHXKacuaa
KaJIbI[MHALIUSUIAHTAH COJla, KapOOHAT aHTUAPUA Ba CyB XOCHJI OVyiaau.
Kuzaupuinum Hatwkacuaa Kypyk Hatpuil rugpokapooHat (NaHCOj3) kylinnaru
peakius Oyitnua napyajiaHaau:

2NaHCO;— Na,CO3 + CO, + H,O — 125,6 xx
CO, Ba H,0 uunr 100xI1a (1 at™) 6ocumuna napuamanumm 120°C xapopatna
conup Oynanu. dazanap Koujpacura Kypa, 0y TU3UM OUp IPKUHIIMK J1apa)kacura
ara Ba NIYHUHT Y4yH OyF (pazacMHUHT MyBo3aHaT OocumH (hakaT xapoparra
OormuKANp. Xapopar OMUPHUIIKA OUjlaH MyBO3aHOT YHT TOMOHTA CHJDKHMIU Ba
HATWKaJa PEaKIysl TE3IUTU OIIA]IH.
Hatpwuii rugpokapOoHaT TapkrOH1a HaM Ba KyluMyanap OOpJIUId y4yH
amajiary mapouTiapJa YHUHT TEPMUK NapyajJaHUIIN MypaKKaOiamaiy.

1.3.1-xanBan
Hawm Hatpuit runpokapOoHaT Tapkuou,%
NAHCO3 .o 76-80
NACO3 cooiiiiiiiciccee e 2-3
NHHCO; oo 1-2
(NH)2CO3 v, 1
NACH ..o 0,2-0,4
HoO oo 14-20

Hatpwuit runpokxapOoHaT TapKUOUIArd HAMIIMK KUX03JIU Ty3WITUITHH
MypaKKkaOIamTupa i, YyHKA EMUIITKOK OYITaHIUTHU cabadiu y )Kux037ap
JIeBOpJIapuTa EMUIINO KOIaIH.
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Hatpuii ruapoxapOOHATHUHT TYHHHTaH SpPUTMAacH MCCHUK 103a Ouial
TYKHAIIUIIN HaTWKacuaa OyFIaHWUIIMHUHT WHTEHCUB >Kapa€HU Ky3aTWJIau.
Kpucramnanaérran KaTTuk ¢aza 314 ro3ara Enuinainrad KatjiamMm X0Cuil KUIaau.

Hccukmuk y3aTyBYaHJIUTH TAcT OYiraH COJAHUHT KaTTHK KaTjaMu
UCCUKJIUK Y3aTHUIIHA EMOHJAIITUPAAN XaMJa TallKapuaaH KU3TUpHUIIaIura
colla YUYOKJIApUHHUHT JCBOpPJApPUHH KYWIUPUIIM MYyMKHH. By XoaucaHuHr
OJIIMHU OJIMII YYyH HaM HaTpUil TUAPOKApOOHAT KalbIMHAIMSIIAIIIAH OJANH
ofaTAa YHUHT OapabaH AeBopiapura €Enumud KOJMUIIUHU OJITUHHU  OJIUII
MaKcaJuaa SHTU KyHAupUiTaH cojaa (coma peTypu) OWIaH apajarTHpUIIaIM.
bynunr natmwxkacuaa ssaru Kattuk paza Tpor (Na,CO3-3NaHCO3-2H,0) xocun
KWIaau. DPKUH HAMIIMK KPUCTAJUTM3allMsl CyBUra OOfJaHald Ba COUMITYBYAH
MaxCyJIOT XOCHJI KU IH:

3NaHCO; + Na,CO;3 + 2H,0 — Na,C03-3NaHCO3-2H,0 + 21,9 x/Ix

TexHuk HaTpHil rUAPOKapOOHAT TapKUOK1a aMMOHUI KapOOHAT Ba
XJIOpUAJIApU XaMJla HaTpUil rupokapOoHaT OusaH Ouprajiukaa
KpUCTAJUTAHA/IUTaH HATpUil KapOOHAT Ty3JIapu XaM MaBXyJIIup.

Kuzmupuiranga Harpuili kapOoHaT OujaH Oupraivkiga 4ykmara
apaJialral aMMOHUN KapOOHATIIapu NapyaiaHaIu:

(NH4)2C03 = 2NH3 + C02 + Hgo
NH4HC03 = NH3 + COZ + Hzo

Ymly peaxiys HaTHX)acua aMMUAKHUHT SIPUMU, KOJITaH KUCMH 3Ca
HATPUM TUAPOKaApOOHATHUHT TPOHTA YTHII )KapaCHUIa aXKpainO YHKaIu.

AMMOHU XJIOpUJ, HATPUH TUAPOKAPOOHAT OWIIAH PEaAKIUAra KUPHIIATU
KATTHK OLI Ty3W KYIMIMMYACH X0JIaTUA KOJIA IH:

NH4C| + N&HCOg—)NaCI + NH3 + H,0 + CO,

[ynnaii KuamO, KaaplMHAIKSA >KapaéHU COJAHMHT acocaH TpPOH Ba
HATpPUM THApOKapOOHATIAp/aH XOCHJI OViui >kapaéHiapujaH uOOpaTIup.
Kanpuunammst  skapaénura  kenu® — Tyma€TraH  TpPOH  Ba  HaATpHi
TUAPOKApOOHATIAPHUHT HUCOATH apajamTupunl  cudaTd Xamja HaTpHi
ruApokapOOHaT HAMJIMTH OWJIaH OeITHIIaHaIH.

Kyn xonnapna cona perypu unuatuiamaiian. bapabaHHUHT nuna yHUHT
OyTyH Y3YHJIUTH OYiinya TEMUP 3aHXKUP KOMUIAIITUPUITraH Oynanu, y Oapadbad 5
allul/MUH TE3NMK/Ia ailflaHraHAa CoJlaHy apaialliTUpaau Ba MMpUK OyIaKkyaiapHU
Mauaananguy.

Kanprunanus sxapa€HiapyHu  amMalira OIIMPUILL YYYH PETYpiau EKH
peTypcu3 cojla YYOKJIapu Ba OyF KaJbLIMHATOPJIApW MUUIATWIAIU. 2.2-pacMmia
HATpUW  TUAPOKAPOOHATHUHT  KaJblIMHAIMA JKapaéHWaa ailanma  OyF
KaJIBIIUHATOPJIAPU KYJUTAHUJITAH TEXHOJOTMK CXEMACH KEITUPHUIITaH.

OuibTpa OBWITAH HATPUM  TUAPOKAPOOHAT yMYMHM  JICHTAIH
tpancnoptépaan (10) koBuum Tanuiaruy (7) épaamuaa TeOpaHMa TAbMUHIATAY
(5) O6ynkepu (6) ra y3aTwiand. YHAaH TeOpaHMa TabMUHJIAru4d Ba JICHTAIA
TpaHcniopTépnap (4) Owian suelkaiu TabMUHIArU4 (3) OpKaau apaiarTHpPTruy
(2) ra Oepumamu. ApanamTupruura coja perypu Ba mukioH (11) ga
KaJbIIMHALIASL ~ Ta3apuiaH  aXpaTWiIraH coJa XaM  KenmuO — TyImaju.
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Apanamtupruyia Tal€piiaHral cojaa-TUAPOKapOOHAT apanammacu (TPOH)
KasbItuHATOP (1) OGapabaHMHUHT KyBYypiapapo Maijgonura roopuiaau. bapadban
STUJIUIIN Ba alJIaHWINU XUCOOWTa KaJbIIMHAINSA KHJIMHAETIaH Macca MCCHKJIHK
y3aTyBuUM 103a OwiaH (KOOWMpFamum KyBypiap) KOHTAKT XOCWJI KHJIATu Ba
KoOWpramu KyBypiap Oyina® MaxcyJoT YHKHWIIA TOMOHHWTA CYypHIIaJIH.
Wccukmk acocaH HaTpHUi THAPOKapOOHAT HAMIIMTHHU OYFJIATHUIIL, TapyalaHHIIl
KUMEBHIA PEakIUsIapy Ba MaxCyJTOTHHHT KU3IUPHIUIIHTA capdaaHaIu.
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1.3.2-pacm. Kanvyunayus 6ymumuHuHe nPUHYUNUAT CXEMACU

TpOHHUHT KM3AUPWUIUIIM XHCOOMTa KalblLMHAIMSJIAHTaH CcoJa Ba
kanpiuHarms  rasmapu (CO,+NH3+H,O)  xocun  Oynmamm.  Sderikamu
TabMuHIaruy (15) opkanu KajabUUMHALMSIAHTAH COJA KAJIbLIMHATOPAAH YHUKAAH
Ba Tpancrnoprtepiaap (8,9,16) tuzumura kenu® tymanu. TabMUHIATHY OpKaIU
sruwirad TpaHcropté€p (8) manapanamrtuprudra cojga Oepunaau. CoJlaHUHT
KOJraH KucMu Tpancnoptépiap (9,14) opkanmu omObopra roOopuiiaay.
Apanamruprud (2) opKaau KaJbIIMHATOPAAH KaJbIIMHAIMS Tas3jlapu 4YuKapuo
o0opuiaau. ApanamTHpruyaa  KOMIpeccop €paaMmaa  BaKyyM — XOCHI
kunHaau. Kommpeccopaan onauH raznap uukiaonnap (11) ma xypyk xampaa
KaJIbIIUHALUS ra3u KoJuiektopiaapu (12) Ba roButruu (22) ma Xya To3anaHau.
FOBruynan onauH KajblMHALMS Traznapu coByTrud (20) 1a COBYTHIIAH.
KanpuuHanmst rasmapu COBUTTHYMAA CYB OYFJIaQpUHUHI  KOHJACHCALMSICH
HaTWXKacuaa XOCW OYyiaauraH KydcH3 CYIOKJIMK KajblMHALMS Tra3jiapu
KoJuleKTopura Oepuiaau. Yoy CyIOKIMK Ta3 OWIaH TYKHAIIWIIW HaTHXacuia
KHCMaH aMMHaK Ba COJa YaHruHU y3ura rotubd kojaau. yHpgaH keiuH
CYIOKIUK YMKUHIU Hurrud (19) ra kenu6 tymaau. Coyrruu (20) na KyBypJap
opacuja ra3 HOKOpUAAH NacTra TOMOH XapakKaTjlaHalu, KyBYPJIAPHUHI WYUAa
3ca COBUTYBYM CYB Kapama-Kapiu okumiaa topaau. CoByTrMd KyBypJapuaa

49



KPUCTAUITAHMACJIUTH Ba Ta3HUHI COJla YaHTWJaH SXIIM IOBWIUIIM YYYyH
KyBYpJap Opacura KyucHs CyIOKJIHK CETHIIA IH.

FOBuTrnuga rasra CyB CENWJIMIIMXUCOOMTA Y KYIIMMYa COBYTHJIQIH
XamJia cojia Ba aMMHaK/1aH TYJIUK FOBUJIA/IN.

KanbuuHaTOpHU KU3IUPUII YU4yH IOKOPH OOCHMIM CyB OyFu Oepuiaam.
Kanbuunaropra 6epuiiiian ojiuH CyB OyFU PEAYKIIMOH COBYTIMY KypHJIMaJaH
(PCK) yramu xamaa Oy epJa YHHHT XapopaTu 270°C Ba 6ocumu 3 MIIa raua
nacaitupwianu. KanblmHanusiaHa€TraH MaTepuanra HCCUKIUK y3aTUiuoO,
KIBIIMHATOP  KYBypJapu  HuMga CcyB  Oyfu  KOHJEHCAlMsIIaHAIU.
Kanprmnatopian KoHAeHCAT KEMHMHYAINK TAacT Oocumiin Oy¥ra ailaHUIIN yIyH
nurrud (17) rabepunagu.

CoJla MeYNHUHT YHYMJOPJIUTY YHUHT YIIYaMHTra, KA3IUPUIIUII yCYJIUTa Ba
Xx0KazoJiapra 0oriauk 0Yiamno, cyrkacura 100-220 T HU TalIKKWII STaJIH.

HAucmunnayusn éKu pezenepavus. DpuTMaiaH aMMHaKHU
JTUCTUUIALMSICH €KUM PEreHepalusiacu TUCTWUIAIUS OYaumuaaru 6ananmry 45
M OyiraH JIUCTWUIALMS MUHOpalapuaa (MUHOpa TapkuOura JUCTHILIED,
WCCUKJIMK alIMallITUPTrUy Ba ra3 COBYTTUYM KUPaAAM) aMaira omwmpuiaau (2-
pacm).

NaHCO; kpucramnapuaan axxpaTuirad GuibTpaT pereHeparusra Keiau.

AMMOHMHI XJIODUIHU TNapyaiall YYyH YHU OJJAUHAAH OXaK CYHIMPHIII
KUXO03UJla Ta€paHraH OXakK CyTH OujiaH Kaiita unuianaau. byHna kyiuaaru
peakius cogup Oynaau:

2NH4C| + Cﬁ(OH)z - CaC|2 + 2NH3 + 2H20

NH;Cl Hu mapuanam acocan OGamanpnuru 15 M Ba nuametpu 2,8-3,0 M
Oynran quctwiepaa yTkasuinaau. Tabcupiiammaras ol Ty3u, KaJdbIui XJIOpUL
Ba Oollka Ty3Jap OyiaraH KOJIIUK SpUTMa CYB OWJIaH CYHOITHUPHWIAAH, ITyHIAaH
CYHT KyHKYMJIM XaB3ara 4YMKWHIM cudartuaa TanuiaHaam, Tapkubuga NHjz Ba
CO, Tytran ra3 3ca abcopOuusira 000pHuIaIu.

AMMMaKIU YCyJJard KajJdbl[MHAIMSJIAHTAH cojJa uNuiad YHKapuIl
TEXHOJIOTUK IIUKJIWJIaH KaTTHK IIJIaM Ba TUHJUPUJITAH CYIOKJIMKIa a)XpaTUiTraH
JUCTUJIICPJIA CYCIICH3UsI, HAMOKOO Ta3oJarll >kapa€Huga XOCuil OYIraH KaTTUK
[uIaMiiap; Ta3CUMOH MOJIIaap YMKApUIUO 1000puiiau.

Ty3 opuTuin y4yH coja WIUIA0 YMKApUIN CYB aijaHMa TH3UMUJAH
KeWMHH TyIIUM OEpUIUIIM, KaJbUUWA XJIOPUJ CYB ailllaHMa TU3UMHUAAH KEeWUH
TYIIMMUAHUHT TO3aJAHUIIN Ba KaJbIUNA XJIOPU CYB alijlaHMa TU3MMUTA MaAPTIH
TO3a KOHJICHCAT OCpUIMIIUIApU aMajira ONIMPUJIUIIN YUyH KYIIUM4Ya TaIKUKOT
UIUIapU YTKA3UILIHU Tanad KUjiaau.

Oxak Y4YOKJapuHUHT TymuMuHM To3ajam TOllra roOopuiran
KOHJIEHCAT TO3aJaHUIIM TEXHOJOrusiapu Ba 8% KOHLIEHTpausi OuilaH XJIOpUA-
MOHJIAp HuIamiap KyJJIaHWIWIIN 3Ca XO3UPTU KyHJA >KOPUN ATUIUIIN MYMKHH.
Nimma®  9ukuiarad wWnoiap OSKOpUM  ATWITAHJAH KEWMH SHTW  CyBHUHT
capbaaHumm 25 MSXEDKMI[a KaMaWWIIMHA KyTUII MYMKHH.

Xo3upru manuTaa OakapuiraH TaJKUKOT WIUIAp SKYHJApUAaH KEeWWH
YUKUHJICU3 WIIA0 YUKAPWINT CXEMACHWHH aMalira OIIMPWITaH XO0Ja KyTHII
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MyMKHUH. By cxemana umad yukapuin EMFUp CyBlapu OujiaH TabMUHJIAHHILIN
peXai alTUPWITaH.

Ha3sopar caBosuiapu:

1. Cynpdar KHCIOTACHMHM ULMKIUK TH3UM Oyiimdya wunuiad YuKapHIil
TEXHOJIOTHSICH KaHai OocKuduiapaad noopart?

2.

3.

9.

Cynbdar kucaoTacuHu UILTA0 YMKAPUIIIA KaHAAal caHOAT YMKUHIUIApU
YUKAIH.

Cynpdar KuCIOTACMHM HHUTpO3a yCylIM OuiaH WNUIA0 YHKAPUITHHHT
KOHTAKT ycynuaaH Gpapku HUMagaH ubopar.

A30T MOHOOKCHAMHHM a30T JUOKCHANTA OKCHAJIAII KapaéHU CTaTUKACH Ba
KUHETUKACH.

Cynbdar KUCIOTaCMHM KOHTAKT YyCydu OWiIaH HIUIA0 YMKApUIIl XOM
aleapu.

Cynbdar kucimoTa HUIUIad YMKAPUIMHUHT KOHTAKT ycyiauaa adbcopOims
OYIMMUHUHT Bazudacu.

Cynbdar KuCIOTa HILIA0 YMKAPUIIHUHT KOHTAKT YCYJHJa KOHTAaKT
OYIMMUHUHT Bazudacu.

Cynbdar Kkuciora HNUIA0 YUKAPUIIHUHT KOHTAKT YCYJIHAA Y4YOK
OYIMMUHUHT Ba3zudacu.

Cynbdar kuciaora WIUTad YMKAPUIIHUHT KOHTAKT YCyJIuAa TO3ajall
OYIMMUHUHT Ba3zudacu.

10. AMMUaKHU OKCHJIAIT )KapaéHUHUHT CTAaTUKACH Ba KHHETHUKACH.

11. AMmuak unuiad YuKapuiiia Kauaam xKuxosinap KyJulaHuiaau?

12. Ammuak nmna6d ynkapumna Jle [llareme mpuHIMIMHN KYIUTaHT

13. KanpruHanusutanrad cojia unuiad YMKapUITHA aMMHUAKIU  YCYJIUHU

TYIIUHTUPUHT?

14. Conma nmnad 4yukapuiiga KOHICHTpAUsSHU H.0. M(oJalaHuIIK KaHaan

OakapuIIa Iy,

15. NaClau mepkypuMeTpUK yCyjjia aHUKTAUTHHUHT MOXMSATH. TYFpuaaH —

TVFpu TUTp HUMA? TYFpuaaH TYFpu TUTP KaHAAN aHUKJIaHAAA?

16. HamokaOHUHT yMyMU UIIKOPJIUTY KaHAal aHuKIaHaau?
17. Ymymuili aMMuak HUIMaHU aHrjaaTaan?
18. HamakoOuuHr Tapkubunary OH™ aHnoHIap KaHaal aHUKJIaHau?

DoiaJaHWITAH aga0duéTaap:

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

2.

7
Matt King, Michael Moats, William G. Davenport Sulfuric Acid
Manufacture: analysis, control and optimization Elsevier, CIIIA, 2013.P.
254
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3. Anders Nielsen, K. Aika, L.J. Christiansen, I. Dybkjaer, J.B. Hansen, P.E.
Hojlund Nielsen, A. Ammonia: Catalysis and Manufacture Softcover
reprint of the original 1st ed.Springer CIIIA , 2011.P. 143

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

5. IFA Strategic Forum, Paris, November 2015. “Short-Term Fertilizer
Outlook™ P. Heffer and M. Prud’homme, IFA. p.2

6. G’afurov Q., Shamsiddinov 1. Mineral o gitlar ishlab chigarish nazariyasi
va texnologik hisoblari. Darslik. Toshkent. “Fan va texnologiya”, 2010.
360D.

7. Mirzakulov X.Ch., Shamshidinov L.T., Toraev Z. Murakkab o gitlar
ishlab chigarish nazariyasi va texnologik hisoblari. O'quv go llanma.
Toshkent. “Tafakkur Bo'stoni”, 2013. 216 b.

Samshidinov I.T, Mirzakulov X.Ch Sulfat kislota ishlab chigarish nazariyasi va
texnologik hisoblari. Darslik. Toshkent 2017. “Iqtisod-Moliya”
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2—MaB3y: MuHepaJ YFuT/ap a0 YuKapumjarda MHHOBAIUOH
TEXHOJIOTHSJIIApP. A30T, ¢pocdop Ba KAIMININ VFUT/IAP HIILIA0 YHKAPUIIAATH
3aMOHABHMH TEXHOJIOTMsLIAP

Pexa:

1. ®ocdat xoMm aménapu Ba yjaapra UiioB Oepull ycyiapu
Cynepdocdart onuin Ha3apusCH Ba TEXHOJIOTHUK CXEMacu
3. Azornu yrutnap kiacCUpUKANUACH. AMMHUAKINA CETUTpPa OJIHII
3aMOHABUN TEXHOJIOTHSICH.
PecnyOnukana kap6amui (MOYEBHUHA) OJTUII TEXHOJOTHSICH.
Kanuiinu Ty3nmapHUHT XanK XyKalWTHIard aXaMusTH.
Kanuiimu yrutnap wunuiad 4YuKapuIl coXacHJard >KaxoHJa Ba
pecnyorKaMmu3ia MaBXXy/Jl HKTUMOUN-UKTUCOIUNA UCIIOXO0TIIap
/. Kanmmitnu ~ Ty3map  OJMWII  y4yH  acocudl  XoM  aménap.

V36eKUCTORHUHT KaIHIlIN Ty31ap KOHJIAPH.

no

o ok

Tasnu ubopanap: xom-awé, gocghopum, dotiumuw, yeum, Kiaccuguxayus,
AMMUAKIU — CeIumpa, Kapoamuo, o03yKa dleMeHm, KOpPXOHA, Oyaramuu,
OOHAnQUIMUPUW, — KAAUU — MAbOAHU,Waxma,ep  oCmuoa  dPUmuiil,86aKyym
Oyenamu, nNOMaut, 21IeKmpoCmamux,08up  CyCneH3us oouumuw, miob32aman
KQIUILIU MY31apu, MAbOAHHUHE KUMEGULL MABCUDU.

MuHepast YFUTIApHUHT YCUMIIMK YCHUIIINA, KUIUIOK XYXaJIUTUuaa aXaMusTh
karramura 2000 dmngan 6epu Mabiaymaup. lyHra kapamaii 150 iinn aBBan xam
MHUHEpaJl EMEHTIAp YCUMIIMKIAp YUyH O3YKa 3JeMEHTH (YHKUMSCUHU YHHAIIN
WIMUN JKUXATJIaH acocjiaHmaraH 3. by 6opana JInbux ToMoHuIaH OupruHYU O0p
0ab3M DNEMEHTVIAPHUHI YCUMJIMK YYyH axaMHUSTIM TOMOHJIAPU MaBKyUIUTU
YMyMJIAIITAPWIAN Ba (paH cudaTtria makulaHTUpuId. by unuianmanap MuHepan
VFUTJIQPHUHT MUUIATAIUII KYJIAMUHA KEHTAUTUPIU. Vu TYKKU3UHYM acp OXUpHra
kenmuo, acocan EBpomana kammiimu yrutnap, cynepdocdar Ba a30Tid HOOPraHUK
MoJyTaliap KUIIUIOK XYKAJUTH Ba OOFIOPYIIMKIA KEHI KyJUIaHWIa OOILIaHIH.
JIMOMXHUHT XyJOCAJapy acocaH Ky3aTHILIApra acOCIaHTaH dH. Y CHMIMKIAp
CEJIeKTUB Tap3[a Y3JapUHUHI YCUIUIApH Y4YyH 3apyp OYiraH sJjeMeHTIapHU
Y3MAIITHPUIIIAPY YerapaJaHraHyp. Y CHMINKIAp HadakaT YCHIIapy Ba XaTTOKH
3axapiii OYIraH 3JeMeHTIapHu XaM y3namrupunuiapu MymkuH. Ca, Mg, Si, Na Ba
Fe HUHr ycuMIMK ycuIMaa Karra axaMusTra STajuryd Ky3aTULUIap acocuia
AHMKJIAHTaH.

Veummikinap  youmm  ydyH — aloXuja  dNEeMeHTIAPHMHT  aXaMHSTH
KaTTaaup.

VCHMIIMKIApHUHT PHBOXMA aJIOXHIA SJEMEHTIAPHUHT PO yiapiaa KyM Ba
CYyB HWINTUPOKHIA ATOXUAA TaXKpUOAIap YTKA3WIl OpPKAIM aHWKIaHau. by
Takpubayap >JIeMEHTIAPHUHT YCUMIIUK METaO00IM3MUAaru pOJIMHHA aHUKJIAIIra
épnam Oepau. Taxpubanap 2 rypyX 03yKa 3JIEMEHTIApUHHU, KYI MHUKIOpIa
COJIUII 3apypusiTH OYIraH MakpodJeMEHTIApHH, 03 MHUKIopa 3apyp Oyira
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MUKPODJIEMEHTJIADHU ~ aHUKJIAIra WMKOH Oepau. 14 Ta dIeMEHTHUHT
JapaxTIapHUHT Yeumuaa axaMmustiuaurn  anukiaasaun, Cl Ba Ni  HUHT
MUKpPOYFUT cu(aTHAa HUNUIATUIUIMN (akaTrTuHa O0ab3u YCUMIMKIAp Y4YyH
aHukJaHTaH. byH/1a aHaTUTUK KUMEHUHT POJIM KaTTa OYIiau.
Munepain s5eMeHT TepMUuHU OupuHur 60p ApHOH Ba CTOYT TOMOHHU/IAH TaKJIU()
STWIIA. ABTOpJAp OHJIEMEHT Y4YyH Y4 daktop Oaxkapuinumu 3apyp 1eo
Xucobaaumnap:

1. By sneMeHT YCUMIIMKHUHT Xa€Tui (paosuaT yuyH 3apyp OViIuIiu.

2. DneMeHTHHUHT (QYHKIUSCHHH OOIIIKA 3JIEMEHT Oaskapa OJIMAaCIIuUTH.

3. DnemMeHT YcuMIMKAard epMEeHTAaTHB jkapa¢HIap/ia UIITUPOK STUIIIH.

2.1.1-xanBan
MuxkposneMeHTiaap TyFpucuia Ma’bJ'IYMOT3

TABLE 1.1 Discovery of the essentiality

micronulnients for higher |

JJIEMEHTJIAPDHUHI YCHUMJIMKJIapaaru OuMokuMEéBUil Ba (U3HMOJIOTHK
(pyHKuUMsAIApUAATH POJIH

OneMeHTIap  YcuMiMKiIapaaru — OMOKMMEBUM  Ba  (DU3UOJIOTHK
byHKUMsIIapyuAard pojaura Kypa kiaccu(UKalUsUIaHUII MyMKHH. MbBHren Ba
Kupkbu Kyhuparnya sxaaBamHu Takiaug osTrannap. bynga TYpT rypyxHH
axpatub kypcaTtwirad. bupuauu rypyxaa opranuk ycumn kommnoHeHTiapu C, H,
O, N Ba S kentupunran 0ynu0, Oy dIEMEHTIap aMUHOKHCIIOTaNap, OKCUILIAp,
dbepMeHTIap Ba HYKJIEGWH KHUCJIOTajapu TapkuOwra kupamuiap. by
AJIEMEHTJIAPHUHT YCUMIIMK TOMOHMJAH  V3JIAIITUPWUIMIIN  OKCUJIAHUII-
KA TapuiIuII peakiusuiapy Omian OOFITUKIND.

2.1. @ocdat xoM améIapu Ba yJjaapra MilioB Oepuil ycyJuiapu

% Horst Marschner Marschner's Mineral Nutrition of Higher Plants, Academic Press, USA,
2012, pp. 3-14
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Keiinnrn iunnapna pecnyOnnka KMIUIOK XY)KaJTUTMHA MHUHEpan YFuTiap,
altHukca ocdopau Ba Kanuiayd VrUTiaap OWiiaH TabMHUHJIAII KECKUH KaMauIu.
Macanan, 2001 ¥unna PecnyOnukana eTHUINTUPHIAAUTAH TYPIH XU KHIILIOK
XYKaIUK SKUHIIAPU YYyH WIMHM acoclaHraH 3apyp MebEpAaru MHUHepas
Vrutnapra 6ynaran tanad (100% o3yka monna xucodbuna) 997,5 MUHT TOHHA
azotau, 691,7 muHr ToHHA ocdopau Ba 352,5 MUHT TOHHA KaJTUWUIN YFUTIapra
TYFpu Kenau. byryHru kyHaa azotnu yrutiapra Oynran tanad sxtuéx 58,8%,
docdopra sca 18% OaxxapummMoxa.

Kunuiok xykanvk unuiad 4YMKapyIIMHA PUBOKIIAHTUPUILL YHUHT MUHEpa
YFUTIAp OMIIAaH TAbMUHIAHWIINTA OOFIHK. Y30EKHCTOH KMME CaHOATH a30TIH
VFUTIIAp OJIMII YYyH AOCHI XOM am€ XucoOJlaHraH XaBO Ba TaOMMI ra3 OwiaH
eTapiau 3axmpara 3ra Oyica, ¢ocdopiau YFuTaap HNLIA0 YHKAPUIT 3ca
Ko3oructon Pecnybnukacunan kentupwianurad Kopartor ¢ocdoputr xom
amécura MyJpkajutairas s3au. Kopxonanapaa tTypiu xui Gocopiau YFUT XaKkMu
1992 ¥iunra kenuO, 1,5 MIH. TOHHAra KUCKAap/iu, CYHT 3ca TYXTaTHIIH.

Munepan VFuTiapcu3 3ca KUIUIOK XYKaTUTHAA FOKOPU XOCHIOPIUKKA
PUIIKIT MYMKUH »HMmac. Kunuiok xykamurugaru Qochopmu  yrutiap
TAHKUCJIUTH MYaMMOCHHHU XaJI 3THII XO3UPTrd KYHHHMHI acocuil Bazudanapu
KAaTopHUra Kupaju.

FO3ara kenran ym0y Ba3HusTAaH YUKUIITHUHT SHT aCOCUI Hyinapunan Oupu
pecnyorkaMu3 XyAyaujaa skounamradn nact cudaram Mapkasuit Kuszmikym
xaB3acujaru GochopuT Ba CAaHOAT axaMUATHUIa dra Oyimarad OOIIKa MaxasuIhii
dochopur  3axupanapuiaH ~ OKWIOHA  (oiimaTaHMIIMp.  Y36EKHCTOH
PecnyOnukacu Bazupnap Maxkamacu kapopura OMHOAaH pecnyOjuKa KHUIILIOK
XY)KaTUrMHUHT  pochopau  VruTiapra OYiAraH 5SXTUEKUHU TabMHHIIALI
Makcaguaa Kusunkym docoputr koMOMHATH TamKuia S>Twiad. 1998 iiun 29
Maigan Oomwiad kyBBaTu Hunura 300 mMuHr ToHHa OynraH dochoput yHH
uniad umkapuwian. Kelimarn #wwmiapaa kopxoHa tapkubumga P,Os 27-28%
o6ynran 400 MUHT TOHHA TEPMOKOHIICHTPATHU I0KOpHU cudatiu Gocopiau Yrut
xucobnaHradn aMmmodoc uiutad YMKapuIl y4yH 1000pMoKIa.

Cypxongapé Buositu Capuocu€ tymanuga ¢ochoput, TOIMKYMUD,
IJIayKOHUT, OCHTOHUT, THUIIC Ba OOIIKA XOM aii€¢ 3axupaiapu >KOiiairas.
['ymno6 ¢ocdoputiapununar 03 dousnu dochop Oemr oxcuam XucoOUIaru
3axupacu 551 MIH TOHHAHW TAlIKWJ 3Taau. Y TapKUOM KUXATUIAH MabIyM
dbochoputnapaan keckun dapk kuind, yaaa 4-14% docdop 6em okcuau, o3
MUKIOpJIa MarHuu, PTop, OJITUHTYTYPT Ba MUKPOAJIEMEHTIIAp MaBxKY/I.

Xosupru kyHpa ['ymuo6 dochoputn Ba Kusunkym  dochoput
koMOuHaTuaa Tapkubuma dochop Oem okcuau 12-16% Ba 16-19% Oynran
dochar xoM amécuHM KakTa MIUIA0 YFUTIIAp OJUIIHUHT YHYMIIM YyCYJUIapu
OyMarannuru cababmu ymoy ¢ochoputiap GoriganaHmiMai TYTUIAHMOKAA.

XKaxonma wMuHepan VFUTIAPHUHT UWNUIA0 YHKAPHUII PUBOXKIAHUIIN
KYWUJAru *ajBanaa KeJITUPUITaH.
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2.1.2-xanBai
N o 4
Azor, dhocdop, Kauiau YFUTIaApHA W10 YUKAPHUII KyIaMmiIapu

Global Fertilizer Demand (Mt nutrients)

Change

+0.4%

+71.6%

+5.4%

N P,0s K20 Total
2012/13 108.6 41.4 29.2 179.1
2013/14 109.9 40.5 304 180.7
2014/15 (e 110.3 411 32.0 1834

+1.5%

2015/16 (f

Change +0.1% -0.9% -0.2% -0.1%

2016/17 ()

Change +1.4% +2.1% +3.3% +1.9%

Honanop Kwusunkym Ba ['ynmuo0 ¢docdoputnapu my KyHraya caHoar
KOpXOHaJlapuMM3a MuuaTuinO keiauHrad Koparor xoM amécuiaH Y3UMHUHT
TapKuOM Ba Xoccayapu OuiaH keckuH (apk Kwiagu. LIyHuHr yuyyH maxamiuii
XOM aléaapHu KaiTa WUl YYYH Y3Ura XOC YHYMJIM TEXHOJIOTUK yCYJUIapHU
SApaTULI XO3UPI'H KyYHHUHT 3HT J10/13ap0 Macananapuiad XUcoOIaHau.

Docpamau munepannap. Tabuatna 120 gan optuk Typaaru ¢pocdaTiu
MUHEpAJJIAp y4ypauau. AnaTtuT TypyXHIaru MUHEpAJUIap, YyJIapJaH »dHT
acocuiicu — ¢ropanatut CasF(P0,)3 9HT KeHT TapKajraH Ba caHOAT aXxaMHUSTHTa
sra OynraH MuHepan xucobnanaau (3.3 — xaaBan).

2.1.3-xagBan
Anartut rypyxu dochariapuHUHT TapKuOU
Munepannap Muxknopu % Co
CaO 21 F
F P,0 P50
P05 | CaO | ) | CO, 25 P05 | TE
®dropamarut Cas(P04)sF 42.23|55,64 | 3,77 | - 1,32 - 0,09
Xiopanatut Cas(P04)sCl 40,91 |55,72| 6,81 | - 1,39 - -
['mapokcuitanatu i i ) i
Cag(P0,);OH 42,40 | 55,88 1,32
Kap6onaramarur
CayoPsCOzs (OH) 3 35,97(56,79| - |4,46| 1,59 | 0,12 -
OpaHKOJIUT
37,14(56,46| 3,44 |3,54| 1,52 | 0,09 | 0,09
CayPs502C08023F 18
Kypckur
34,52(56,86| 3,85 |5,35| 1,64 | 0,16 | 0,11
CayoP45C1 202 8F2(OH)4

Anatutauar ¢ocharimm rypyxiapura €ku amarutiaapra CajgKp(POg)symymuin
dbopmynara sra Oynran 42 3appadamaH ubopaT OyiaraH SJIeMEHTap KpPUCTaJUT
siueiikaian MuHepaiap kupaau (0yepaaK — ¢rop, xjop €k rHAPOKCHII).

*1FA Strategic Forum, Paris, November 2015. “Short-Term Fertilizer Outlook™ P. Heffer and
M. Prud’homme, IFA. p.2
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Amnatutnaru KanbUWWHUHT Oup KucmMu Ba, Mmn, Mn, Fe, myHunrnex
YYBQJICHTIIN HOJAUP DJIEMEHTIAPHUHT UIIKOPHUI MeTalap OuiaH OUprajlvkaaru
aTomJiapy OuWjaH anMamraH xoJyiatna OVynaad. ATATUTHUHT — KPUCTAIUI
naHXxapacuja KaibllMiira HucOaTaH Kara aroM Maccara J3ra OyiraH
KaTUOHJAPHUHT  KUpUIIM  MuHepangard P,Os MHUKIOpMHUHT, MacajaH
¢dropanatutCasF(PO,)snarura HrucOaTan kamaiiniimra oau0 kenaan. Macanas,
MuHepanga yprada 2,7% Sr0 Ba 1,5% Homgup sJeMEHTIIap OKCHUJJIAPUHUHT
HurnHIICH OViica (HOIUp 3JEMEHTIIAPHHUHT YpTadya atoM Maccacu 160), yamaaru
P,0s Mmuxnopu To3a anatutnaru 42,2% ypuura 40,7% Oynagu.

bomka amatut muHepasapu (GTopHUHTr YypHUHHMOH, xnop onumm Exku
dbochop YpHUHH YTIACPO] OJIWINA HATHKACHAA XOCHJ OViIraH MaxcyjoTiap
cudatuna Kapamuimu MyMkuH. llyngait munepannap xam O0pku, yHAa ynapaa
(dbochopHUHT OMpP KUCMU KPEMHUI Ba OJITHHIYTYPT OWJIaH ajMallraH Oynaau.

Qu3uxk  xoccanapu.dochatnu MHUHEpaIapHUHT (UMK  XOCCacH
KpUCTaJUT MaHXapaja Xocusl OVIIyBUM HOHJIAP 3apAIWHUHT KATTAJMTU Ba yJap
TY3WIUMIIMHUHT HUX4YaMJIMTU OuWjaH aHuKiIaHagu. DTopamaTuT Y3UHUHT
Ty3wauinura kypa, ukku mojekynaCas(P0s)3F man umbopat ¢a3zoBuii rypyxra
arajup:

bynnait  Ty3uwnum - gTopanaTET — MOJICKYJACUHMHT  T€PMOJUHAMHK
MycTaxKaMJIMTu OuiaH wm3oxiaHaau. DropamaTutr KpUCTALT TMaHKapaCHHUHT
sHeprugcu -5300kkan/Monbra TEHTOUp, (TOpamaTUT KpPUCTAJUIAPUHUHT
conmMIITHpMa CHPT sHeprusich -1520 spr/em® (NaCl yayu 160 spr/cm®) Hu
TAIIKWJT TA/IH.

®TopanatuT GazoBUl TY3WIMIIMHUHT OyHAal udoaaraHUIId (PTOPHUHT
acoCuil BAJICHTJIMKAAH TAlIKapH KYIIMMYa BAJICHTIMKHU XaM HAMOEH ITHIIUHU
kypcataau. ynmail kwimO, gropanaTuTHU Mapkaszuid atomu (rop Oynran
WYKW KOMILIEKC Ty3 J1e0 KapaJIUIld MyMKUH.

ANAaTUTHUHT Typiau W30MOpG KYPUHHUIILUIAPU TEKCaroHaJl CUHTOHUSIIH
Kpuctauiapu 6op. dropamatut SAMUI, CAPFUILI-ANINI PaHTAa, KUCMaH KK,
nymta €ku cadcap panrimap apanamrad spuMm maddod mToHaUamAp XOCHI
kwiaan. Y  1660°C  xapopatna (xsopamatutr 3ca  1530°C  xapopataa)
CylOKJIaHaau. AnatuTHuUHr 3uuiura 3,41-3,68 r/em® opanuruga Oymaay,
KATTUKJITH 3Ca MOC Jlapaxkacu Oyiinda 5 ra TeHrup.

Anatut cyBaa Ba 2% JId JUMOH KHUCJIOTA 3PUTMACUIA amalja dpUMainu,
MUHEpaa KHCIOoTalapja MapyalaHaad. 3 MMYyJIuyaMid WHpUK JOoHaAdaiap

MaKauaard  KapOOHATIM  KYpUHWUIUIApU — KYPCKUT, (PaHKOJHUT Ba
kapOonaramatut 3% au HCI sputrmacuna 1 coatr mMobOaiiHuga aesapiad Tyia
DPUNIH.

®drtopanatutHu  cyB Oyru umrtupokuaa 1400-1550°C  xapoparraya
KU3UpWITaHIa THAPOKCUIIANATUTra, y 3ca TeTpakanbimiidochar 4CaO*P,0s5
(muMoH KucioTama spuiian) Ba Tpukaibimiidochar Caz(P04); ra aiizaHamm.
Tpukaneruiihochar MKKM XWJI AUIOTPONHK IIAKIAA MaBXyd OVmamu: a-
MoauduKaius OKopU Xapopataa Oapkapop, 1700°C ma cyrokjgaHaau, JTUMOH
KHCIIOTafa Jdpuidau; - momudukamus mact Xapoparaa Oapkapop, JUMOH
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Kucinotaga ospumaiiau. a-moauduxamus 1100°C raya coByrwiaranma -
momudukarmsra yramgu. Cag(P0s); Hu Te3 coByrmiranma mnact (15-20°C)
Xapopar/a xam cTabui1 XoJaTAaaru a-MoAu(pUKaIus MaKJId CakIaHUO KOJIaIau.

Yibexucmon ocgpopumnapununz mascugu.Ilact Hapmm Mapkasuit
Kuzunkym dbocdoputiapu xo3upru KyHaa pecnyonukagaru docdopiau Yrutiap
UnUiad YMKapyBUM KOPXOHAJNAPHUHT acocuil XoM amé€ 0azacu XucoOJiaHau.
Honanop dochopuTHUHT aHUKIaHraH yMymuid 3axupacu 10 Miap. TOHHaHH
TarmKui K0, yHUHT (akatruaa 10% wHM 04MK yCyiaa Ka3ud OJIMIIT MYMKHH.
Kuzunkym xap3acunmaru  Xep (xepoit), Capmop (Capmapa), Tomkypa
(Tomkypa), Kopakar (Kaparay), Xertumror (/>xetumray) KOHIapu IEApIH
TYuK ypranmirad. Mupuk xoxmaprnan xuco6manran XKep-Capmop docdoput
3axupacu 240 miH.T (47 MaH.T P,Os)ra Ttenr. Ym0y xkoHHuHr 100 merpraya
oynran uykypauknaru P,Os mukaopu 100 MiH. TOHHamaH KYNPOK SKaHIUTH
aAHUKJIAHTaH .

['opusonTnapna sxoinamran Oup Heda docdarnu Kariamiaap HYdga
ymymuit Kanuuiaura 1,0-1,3 meTp Oyiran MKKMTa YCTKUCH CAaHOAT axaMUsITUTa
sragup. Ynapuu ¥3apo 8-12 wmerpnu kyudcu3 (Qocdarnamran mepremiu
Karnamiapu axpatud Typamu. Karnammappnaru dochopur TapkuOugaru
dbochop anrmapun MukKgAopd OupuHUM KaTinamaa 16-19% HH, HUKKHHYH
KaTiiamaa nca 21-23% Hu Tallkuil KWIaau .

®ochopur pymacu (yagarm 20% wmepren KUHCIApU  XucoOura)
TapkuOugarn GocPop aHrUAPUIHUHT yIaylId ypTada 16% HU TalIKWI KUJIaIu.
Kuszunkym docdar xom amécu y3uHUHT TapkuOu Ounan Adpuka Ba ApaOUCTOH
XyJIyaua >Kounamrad Wupuk kouiapnaru (XypuoOka, Kembenb-Onk, [Madca,
AOGy-Taptyp) dbochoput MabaaHIapura xXyaa SKMHINP.

XKuncnap tapkubuna teMup Koiaauk xonataaH 12% raua OynmO, acocan
TUAPOKCHU], KaMaaH-KaM CyJIpuI Xouuaa yuypaiau. MarHuiHUHT aCOCUN KUCMH
MOHTUMOPWJUIOHUTIA, O3 MHUKAOpAA 3ca JaJOMHUT TapkuOujga Oynaau.
ATIOMUHUI MUKIOpPU JOMCHMOH MOJiajiap YJaymura OOFIHK OYnu0, Kymnu
ownan 7,2% raya 6opasu.

Pynanunr ypraua muHepanoruk TtapkuOunu (%): dpankomur — 56,0,
KaJIuT — 26,5, kBap1i — 7,5-8,0, TuApociio1a MUHEpaUIapy Ba J1ajia matjiapy —
4,5, rurc — 3 -5, retut — 1,0, neonut < 1,0, opranuk moananap sca - 0,5 ra sKuH
TAIIKUT KUJIAIH.

dochar MogmacMHUHT YpTada KumMEBUU Tapkuobunu (%): P,Os — 32,10;
CaO - 48,34; CO, - 5,0; F —3,19; MgO - 0,04, Al,O; — 0,2; Fe,O3; — 0,18; Na,O
- 0,10; K,O — 0,05; SO; — 0,08; SiO, — 0,05 tamkun kuaagu [12] YHHHT
suunuru 2,96 — 3,2 r/cm3, cunpupuimn kypcatkuuud 1,596 — 1,621 ra TteHr.
Honanop ¢ochoputnaru ¢ocdhar moamacu anaduérnapaa “Kypkcut’ mAed
HOMJIAHAJIUTaH KapOoHaTdTopanaTuTra TYFpu Keaaim.

dochopuTHUHT OOIITKA XOM amménapaan acocuii papku yinap TapkuOuaa ya
XU MIaKIga KapOoHaT MuHepauiapu oymummaup. Yinap dbochoput Tapkubuga
“9HMO” — Ba ‘OK30KANIUT MIAKIWAa Oyimaau. DHIOKAIIUT — YUFAHOKJIH
dochatnap wuuga ¢ochopuT 3appanapu OWIaH OOFJIAHUIIUAAH CAKIAHUO
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KOJITaH JACTJIA0KH KAJIUT KOJIUFUAAP. DK30KAIIUT 3Ca KATIUTHUHT UKKUHYH
makiau 0ynub, GochoputiapHUHT CUPTHAA CYyCT OOFIaHTaH. YUMHYM IIAKJIaa
kapOoHat voHnapu ¢ocdaT JOHATAPUHUHT TY3WIUII XalKalapuja u30MOppuK
xoJiatjaa 0oraaHu0 xovmamrad. Kuzunkym gocdoputiapu 10KOpu KapOOHATIH
Xxuco01aHn0, 06ab3u HaMyHanapuja KapOOHAT aHTHAPUIUHUHT MUKAOPH 27%
rada 6opaau. @ocoputiapaa ¢ppankonut mukaopu 20-25% nan 84-87% raua,
Kanut 3ca 5-8% man 62-65% raua opanmkaa y3rapajad Ba yjap MabJaHHUHT
75-80% nan 93-95% rauacuHu TAIIKUI 3TATH .

Cynepdocdar ouin Ha3apusicu Ba TEXHOJIOTHK CXeMaCH

CynepdochaTtnn  HucOaTaH  FOKOPHM  KOHIIGHTPAIUSIIM  KYIIAJOK
cynepdocdarnan apxiam makcaauaa oaauil cynepdocdar ned xam atagagu.
Tabunit pocharnap (amatut xoHueHtpara €ku Gochoput yHu) HU cyibdar
KHUCIIOTa OWjiaH mapyanaml opkanu cynepdocdar omunaau. Cynbdar Kuciora
MUKAOpU Tabuuii ocdaTaaru KaablMMHKM IIyHAAH XKCOOJa KaM OJHUHAIMKH,
OYHUHI HaTWXacuja KyWuaaru TeHrJiama Oyitmdya moHokanbiuidocdar Ba
KaJlbLIUK CyJb(QaTHUHT apaialiMacy XOCHI OYIHIIMra Xucooianau:

2C35(P04)3F + 7H2804 + 3H20 = 3C3(H2PO4)2*H20 + 7CaSO4 + 2HF.
Cynepdocdar uniad duKapuiiard acocuii O0CKUWIap: arnmaTuT KOHIEHTPAaTH
¢k (pocoputr yHuHU cynabdaT KuciaoTacu OWIJIaH apajalTUPUIN Ba XOCHII
KWIMHIAaH CYCIIEH3WSHU KamepajapAa MNHUIIMTAI (eTWITUpUII), omOopAa
CTYIITHPHIIT Ba  JOHAJAIITHPHIIIAH noopaTaup. Xom aménap
apanamTupruuwiapuiad Ba cymnepdocdar kamepacugaH yukaaurad QGTopiu
raznap — (QTop TyTran OoIIKa MaxcyJjaoTiapra anjJaHTUPUIaIH.

Kykyncumon cynepdocdar rurpockonukaup Ba CylOK  (azagaH
MOHOKaIBIUN(OCHATHUHT KPUCTAJUTAHWINNA HATIXKACHIIAa Ky4id EMUIITKOK
O6ymu6 xonmaau. COBYTHITAH Ba e€Tapiiv JAapakaja NMuiurtairan cynepdocdarna
KPUCTAJUTAHUINI ~ TYTaJUIAHTAHJIUTU  y49yH  ENUIIKOKJIWTH  KaM  Oynaju.
Hetitpannanran Ba gfoHagopianrad cynepdocdar aespiu ENUmbd KOJIMaiIu.
Xo3upru manTaa KoHIEHTpJaHraH (ochopiv Ba Mypakkad YFuTiap HUILIa0
YUKApUII >KyJa Te3 cyparjapia pPUBOAIIAHAETTAHIUTH cababiu MuHepal
VFUTIApHUHT IyHEAATW acCOPTHUMEHTHAA ojauii cyrnepdochaTHUHT HUCOMIA
Yyl Kamanub 60pMoKa.

Cynepgpocpam onuwmnune @Qusuxk-xkuméeuii acocnapu. DochaTHUHT
napyananumu. Cynepdocdar onumiga GTopanaTUTHUHT MapyadaHUIIA HUKKH
O0ockuyaa conup 0ymaau. ABBas 3pkuH gocdart KUCI0Ta XOCHI Oyaau:

Ca5(PO4)3F + 5H2804 + 2,5H20 = 3H3P04 + 5C3.SO4*O,5H20 + HF.

by peakums 20-40 wMuHYT HgaBomuza kamepaga cynepdocdar
MAaCCAaCHHUHT TUIIUTWININN NaBpuaa Tyraiau. Kampmmii cynsdar spumruapar
MIaKIuaa 9yKMmara TyIIaad, amMmMo KyJa Te3, Oup Heua MUHYTAA aHTHIIPUTIa
allmaHany, yHWHT mHakiau Tan€p cymepdocdarna caxmanu® konaau. byHm
cynepdocdar kamepacugaru peakiimoH macca xapopaTuHuHT roxopuiura (110-
120°C) Ba cywok ¢azaga (OupuHuM OOCKMY >KapaCHUHUHT oxupuaa 42-
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46%P,0sMUKIOPUHUHT KYIUIMTH OWiaH wu30xJaHaau. byHpmail 1mapoutia
KaJIbLIUNA CyJb(ATHUHT CTAOWJI MIAKJIM aHTUAPUT XUCOOTaHAIH.
Cynbdar kucioT Tyna capdiaHTraHJaH CYHT MKKUHYM OOCKHY KapaCHU —
KOJraH (QTopanaTUTHUHT TYIuianran Qocdar kuciaora OunaH peakuuscu
OoruIaHaIu:

C&5(PO4)3F + 7H3P04 + 5H20 = 5C3.(H2PO4)2*H20 + HF.
Xocunn Oynaran MoHOKanmplmiidochar gactiaad spuTMmana Oyinaau, YHUHT
TYUMHUIIHAAH KpUcTaiaHumm Oonuramamu. CaO — HzP0, — HO
CHUCTAMACHJard MyBO3aHAT IuarpamMMmacuaad KypuHaauku, sputMagaru P,Os,
mukaopun 42-46% Ba xapopatr 100°C ngan rokopu (0y HWKKHHIHM OOCKUY
KapaHUHUHT  OONUTaHWINI  mapowTWra MyBowK  kemaam) Oynranma
MoHokanbItuipocdar Ca(H,P0,),*H,0 makmuaa kpucraiaHa m
CrexuoMeTpuK HHCOATAarm KOMITOHEHTJIAPHUHT TabCHUPJIAIIYBHA HaTM)KACHIa
coaup Oynaauran Kynujaaru:

2C35(PO4)3F + 7H2804 + 3H20 = 3C3(H2P04)2*H20 + 7CaSO4 + 2HF.
TEHTJIaMa OYinua Oopajural peakussHUHT OupuHYHM O00cKuY kapaénuaa 70%,
UKKuHYM O0ockuuuaa sca 30% ¢ropanaTtut Tabcupiamaau. bupuHun 6ockuyaa
Kyl MUKIOpAard cywok Gdazaga Typid TY3WIHILIA MUKPOKpPUCTaIapaH
ubopar KaiblMil cyiabdar xocun Oynagu. PeakiMmoH MaccaHUHT KOTHIIH
cynb(dar kuciora Tyna capdiaHTyHYa cOAMp OYJaau, YHUHT HWINTHPOKHIA
MOHOKaNbIUI(OCHATHUHT XOCUA OYIMIIA MyMKHH 3Mac; IIy OoHcClIaH Macca
KOTUIIMHUHT cabaOuHM (paKaTTMHa KalblUil CyJb()aTHUHT KpUCTAJLIAHUILIUTA
Oofnam MyMKuH. MkkuHYM O0OCKWUY Kamepaiu eTWITUPUII J1aBpuaa OolliaHaIu
Ba OMOOpJla MaxCyJIOTHH Yy30K BakT (XOM ami€ HaBura, HUILIA0 YUKapHII
TapTUOWra Ba MUIIMTHILI [IAPOUTUTra OOFIMK XojAa 6-25 cyTkKa) MUIIMTHILIA
SKYHJIAaHATH.

Cynvgpam KUC/IOMAHUHZ  Mebépu. dochaTHu napyasaiira
capduiananuran cyiabhar KUCIOTaHUHT cTeXxuoMeTpuk Mebeépu 7H,S04:3P,0s-,
HUCOaT opkanu aHukimaHaau Ba y 1 kucem P,Os, ra 1,61 xucm H,S0, Ty¥pu
KeJlauraH MUKaopra TeHr (Oy epAa Ba KEWMHUYAJIMK XaM Macca HucOaTuaa
Oymamu). Amatut KoHumentparuga 39,4% P,0s.-) 6yiaca, 100 kucM xom améra
TyFpu kenaauran H,SO, Hunr crexuometpuk menépu 39,4x1,61 = 63,4 kucMHM
Tamkui — Kwiagu.  [lapuanaHumiHM  TE3NMAIITHPUIN — MakKcaauga — Ba
OolIKaKyImuMuagap OOpJIUTHHU XUCOOTa OJIraH XOJiJla KUCJIOTAaHWUHT aMaliui
MebEpU HUCOAaTaH IOKOpU — 68 gaH 72 KucMrada OJIMHAJIN.

dochoputaa KamblLUAaH TalIKapyd SpUMaiUraH cyiabdariap XOCHI
KWIyBUM OOIlKa »dJeMeHTiIap HyK Oynranma, cyiabpaT KUCIOTAHUHT
CTEXHMOMETPUK MEbEPH (1) Kyluaaru popmMysia OuiaH aHUKIAHAU:

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

by epna: I, m, p, g, — xom amé Tapkubumaru (Moc xonmga) CaO, P,0s,
Mg0, Fe,O3 Ba Al,0smapauHT Macca Oyinaa % muknopaapu; 56, 142, 40, 160
Ba 102 — Terunuinya yJiapHUHT MOJIEKYJISIp MaccailapH.

Cynbdhar KHUCIOTAaHWHT aHUK (peas) MebEpU YHUHT XUCOOJIaHTaH
MeBEpUIaH OupMyHUYa KNduK 6y1amu, aynkn Ca®* nouuHMHT Oup Kucmu F Ba
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SiF® wommapu OmMmaH xaM OMpPHMKamM. bBomka KymmMmuyamap 5ca yHHHT
MUKIOPUHU OMUPUIIK MyMKUH. LIIlyHUHT yuyH Xap Oup Typaaru xom am€ y4yH
CyJib(aT KUCIOTAaHUHT aMaIlil MebEPHU Taxkprba yu OuaH OeNruaaHaIu.

Cynepghocpam uwinaéd uuxapuw. Cyneppocdar nexura: pocdariu xom
amé oMOopHu Ba cyib(dar kuciora cakiarud; dochatHu cyabdaTr KUCIOTAIH
napyajanl amaira OIIMPWIaJAWraH Xu3Mar OyiMHMacu (XyIoaud Iy epaa
axpanaguran (Topid Ta3japHU OTTUPUII XaM amajira OIIUPHUJIAJIN);
cynepdochar omOopu, y epa MaxcyloTHA OMp KaHYa MYANAT €THITHPUIAINA
Ba MUIIMTUJITAH MaxcCyJOT XOCWJ KWIMHAIU. Y3IyKCU3 ycyiaa cynepdocdar
UIUTa0 YMKApHUII cxeMacu |-pacMjia TacBUpJIaHTaH.

3aBojra KeITUPWITaH anaTUT KOHLEHTpatu (€ku pochoput yHH) TeMuUp
Wyn BaroHJapuaaH TYIIUPWIAAM Ba TYpiAM XWJ TallMIl MOciaMmalapu —
JJIEKTPOMEXAaHUK Kypakiap, JIeHTAIM TallWil MoclaMalapHd, IIHEKJap,
3JIeBaToOpJiap Ba OOIIKA MHEBMATHUK MOCJIaMajap BOCHUTAcHa XOM amié oMOopH
(cunoc) ra, yHmaH sca capduioBud OyHKepra Ba CYHrpa MebEPIAIITHPHII
Oynkepura y3atunaau. Cuiiociapaaru MaTepuajulapHUHT Oup-Oupura KUpUImo
Enumu0 KOMMIIUHUA OJITUHU OJUIN MaKCaJuaa CUIOoCiap Tarura YpHaTWJITaH
EPUKIIH TUTUTKAIAp OPKaJu KUCHITAaH XaBo Oepul aspanus r3ara KeITUPUIIaIN.
dochaTHUHT MEBEPUIN OEPUITUIITN YITHOBIM MEbEPIAIITUPTUY EpJlaMuia amanra
OLIMPWIA/IA. DJIEKTPOMArHUT TEOPATTUWIM Ba IIHEKIM TAbMHUHJIATUWIN HUKKU
OOCKUWIN MeBEpIAITUpTUIiIapAad (ONUJaNaHUII KaM HWHEpUHUAra Ba IOKOPH
AHUKJIMKKA 3ra OYiIranauru yuyH oupmynua ad3anaup. Kopator pochopur yuu
IOKOpY OKYBYaH Xoccara 3rajup, IIyHUHT YYyH YHU Mebepnamrtupuin 40-45
CeKyHIIJaT KYyKYH MHKIAOPHHHM YITYOBYHM DIJIEKTPOH TYFpUJIArud YpHATHITaH
MUKJIOpUH Tapo3uiIapaa aMaira omupHi ah3aiamp.
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2.2.1-pacm. Cynepgocpam uwnab wuxapuur cxemacu.
1 - anamum xonyenmpam yuyn mpaucnopmep, 2 - 6ynxep, 3 — wHekIu

mavmuniaeuyd;, 4 - yymuuausnegamop, 5,9 — wmnexknap, 6 — opmuxrua
anamum KOHYeHmpamu Y4yH Kaumapyeuu WwHeK, 7 — Mebeprauimupyseiu
oynxkep, 8 — wmevéprawmupeuy, 10 — aparawmupeuy;, 11— yruosnu

MEbEPAAUMUPUYIY MEeKWUPpUW WHeK YYYH Hazopam maposucu, 12 —
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Hazopam mapo3ucu yyyH Oyuxep, 13 — cyavgpam xuciroma yuyH peszepgyap,
14 — mapxazoan kouma xkucroma Hacocu, 15 — xucioma yuyn oax; 16 —
Kucroma apanawmupeuy, 17 — cys yuyn 6ax;, 18 — munopanu cynvgpam
KUCTIOMA UWIAM2AHOA AXNCPAIAOUSAH A30M OKCUOIAPU YUVH 2A3 adCpameuy,
19 — kucnoma yuyn konyenmpamomep, 20 — mupKuuiu Kucioma capgiazuy,
21 - cynegpocgham wamepacu; 22 - gpesep; 23 - kamepaiu cynepghocgham
mpancnopmeépu, 24 — cynepgocpamnu ombopea mawinasuy.

Cynbdar KuCIOTa YIYKCH3 paBUIIAa CyB OWIaH CYHOJITHPUJIAIHN,
CYIOJITHPUIIHU KHCJIOTa 3UWIMTHA OYyilM4ya KOHLEHTPATOMEp OpKaJd Ha30patr
kwinHaau. CyHrpa capduarud OpKadw amaTuT KOHIEHTpaTH OuiaH
apaJalliTUPUILTa OKUO TyIIaan

Cycnen3ust (0YyTka) xaxxmMu MmuOep (WMIIYM OpraHd TEKUC MIaKIJIop
IJTACTUHKA) OPKAJIM TapTUOra COJMHAIUKH, OyH/Ia YHUHT apalalliTUPUINIIU S5-7
muH (Kopator dochoputn Ownan wunuiaHrasjga sca — 2-3 MHUH) JaBOM
STTUPpUIUINKN  TabMuHIaHaau. CycrneH3us apaiamTtupruygad cynepdocdar
KaMmepacura OKuO Tymamu. Y nynar fuiodiad Ba UYKM KUCMH (PYTHPOBKA
KWIMHTaH BEpTUKAJI TEMUP-0ETOHIIN HJIMHIAPUK Kopityc 1 naH nbopar. Kamepa
16 ponMkiIM TUPrakka TasHTUPWITAH, yJiap BOCHUTAcHJa Kamepa OCTHAAru
MyCTaxKaM CaJIbHUKJIAp OpKAIM VYTYBUM Ky3FalMalguraH 4YysH KyByp 2
atpoduaa ainaHagu. AWIAHTUPUINL PEIyKTOp 4 OpKadu 3JIECKTPOMOTOp 3
épramMuga amanra owmupwiagu; 1-2 coat moOaliHMIa Kamepa Oup mapra
ailmananu (ailaHuIl WYHAIWIOM TacBUpAA CTpelika OujiaH KypcaTUJIraH).
KamepaHuHr TeMup-OCTOHJIM KOMKOFM 5 Ky3FaJMacaup, Kamepa Ba KOMKOK
opacuja pe3uHaiu 3uwiamTupruy 6op. Konkokka BepTUKal Xoyatja MapKa3ui
KyBypra Teru0 TypyBUM Ky3FaJiMac UysSHJIM TYCUK 6 MaXKaMJIaHTaH Ba y FOKJIalll
30HACMHU YHMKApuIl 30HacuaaH axpatud Ttypamu. Iy tycuk arpodwuna,
YUKApUIIl 30HACH TOMOHHAA (pesep 7 xoimamrad. by Tuk Vkna aiiaHyBYH
nynaT Mociama («Kapycenby») ra XpOMJIM 4YYsSHIAaH TaW€piaHraH MHYOKIH
KaHOTJIap Maxkamuianran. @pesep kamepa KOMKOFUTa OCWJITaH xoJiataa 0ynuo,
KaMepa aiiTaHnIKra Kapama-kapum iynammaa 0,13-0,17 ¢"* (8-10 aiin/mum)
yactoTaga annaHagu. CycreH3us apallaliTUPTUYAaH KOMKOKJIArd TEIWK 8 J1aH
YTyBUM KyBYp OPKaJIH y3JIyKCH3 paBHUIlla kKamepara okuoO Tymaau. Kamepanunr
avinanum skapaéHuaa cynepdocdar maccacu dpesepra TOMOH HyHAIMININ[A
KaTTUKJIamuO Oopaau Ba Tai€p MaxcysqoT ¢pesepaa KupuO OJMHAIM.
®pe3epHUHT OUp MapTa ailIaHUIIM HaTwkacuaa 5-25 MM  KaJIMHJIUKIArH
cynepdochar xarmamu kupu® onmHaau. Kupunran cynepdocdar mapkazuid
KyBypra yHJard HUpPUK TUPKHII OpKajdud TYIIaad Ba YHAAH ACa MaxCyJIOTHH
oMmOopra y3aTyBuM TpaHcmnopTepra Ttymaau. Kysraimac Mapkasuii KyByp
oyiinua cynepdocdaT MacCCAaCHHUHT HINKAJIAHUIIN XUCOOWUTA r03ara KellaauraH
allTaHuI  KAPUIWIMNTUHA ~KaMAaTHPUIN MaKCcaauja KaMEpaHWUHT  FOKJIaIl
30HacHJa MapKa3uid KyBYPHHUHI TalllKu JEBOpPUTa EFOWIM SKCUEHTPUK 9
KOMITAIITUPHIITAH. YHUHT Bazudacu — eTuiITHpuIl kapaéHuga cynepdocdar
MACCACHHUHT KEHTAWHINN YYyH 3pKUH Xaxm xocu Kuwmmmaup. Cynepdocdar

62



MACCACHHHHT 3MYINIH, AACTIA0KM KOTHII kapadHmma 1500 kr/m° ra TeHr Ba
BaKT YTUIIM OWJIaH KamaiuO, kaMepajaH ynkapui matuga 1100 KI/M° Ta TEHT
oynamu. Tapkubupa kapOboHat TyTtraH docopuTiapHd KaWTa uIUIala
cynepdochar maccacu FoBak OYITaHIUTH YYyH YHHUHI Kamepa JI€BOpHUTa
oocumu kam Oymamu, yHuHT 3uwiura 800-900 kr/M° HE TaIIKWJI DTaIu.
Peaknusia axkpanaaurad rasiap KaMmepa KONKOFUAArd TEIIUKAaH BEHTHJISALIMS
KyBypHra Ba YHJaH 3ca abcopO1HoH cuctemara cypunaaun. OMOopra y3aTuira
cynepdocdar tamiad KyWmiaraH XojaTaa MabAyM Japaxana COByTWiIaau. by
Makcajaa yHya karra Oynmarad (y3ywnaurua 0,7-1 M, nuamerpu 0,6-0,8 m) Te3
afimanyBun (aiimanum yactoracu 17-24 ¢! éxu 1000-1450 aiin/MuH) ropu3oHTaN
Oapaban kymmanwranu. Opmatna oMOOp apajalmTHPTrUWIap Ba TPAHCHOPTED
MEXaHM3MJIap OujaH JKMXO3JIaHTaH Oynanu. Ymnap EpaaMuaa  MaxcysioT
COBYTHJIQJM, BAKTHU-BAaKTH OWJIaH apajamTUpUO TypWIaaW, YHUHT ETHJIHIIHA
Te3NAITUPUIIATU, OMOOP/IaH YUKAPWIIHIIY TaAbMUHIaAHAIH.

[Mynapra kapamaii, cynepdocdar ombopna 2-3 xadrta TypuO KOJaIu.
Cynepdocdar unuiad unkapysuu npuk 3aBoaiapaa (1000-3000 1/cytka) karta
XaKMmaara omoOopiap Tanad oHTwiaad. byHuHr Hatwkacuga omOopaaH
YUKAIUTaH KaTTa XaKMJIard XaBO TapKuOujaru (Topiv rasjliapHU TO3ajall
KaOu MyXUM 5KOJOTUK Myammouiap kenub yukanu. [y makcanna cynepdocdar
UNUIad YUKAPUIIHUHT OMOOPJIM ETHITUPHUII >KapaHUCU3 amajra OIIUPHUII
Macajgacu rozara kemagu. OwMOOpIM  eTWITHpPUIN  JKapa€HUCHU3  OIJIHMA
cynepdocdar OJUIIHUHT XYJIu Kymanok cynepdocdar uimad yukapuiigard
kaOW KamMepa-OKMMJIM Ba OKUMIIM Yycyiuiapu wmaBxkyamup (Oy ycymrapra
KEMMHPOK TYXTallaMu3).

1 T kykyHcuMoOH cynepdochar ummad yukapum yuyH 0,53-0,55 1 anmatut
koHieHTpatu Ba 0,37-0,38 T cynbdart kucnora (100% nu) Tanad stunagu.

2.2 A30Ty1M YFUTJIAP KJIACCH(PUKANUACH. AMMHMAKIIN CEJIUTPA OJTHII
3aMOHABHMH TEXHOJIOTHUACU

AzoTnu yruTiap unuiad 4uKapuil wynra KynuiryHda ¢gakatruna Ywm
cenutpacu — NaNOjz KUIUIOK XYKaluruja YCUMIUKIIAP YUYH MUHEpal O3yKa
cudaTtuaa MIUIATUINO KEIMHTaH.

A3OTIIM YFUTIAPHUHT aCOCUM TypJjapu: aMMHUAKIH (aMMHUAK), aMMOHHIIN
(amMoHuii Ty3mapu — docdar, cyabdar, XJopua Ba OoIIKagap), aMMOHUM
HUTPATIU, HUTPATIAW (HUTpPAT KUCIOTAHUHT KaJbIUWIU, KAIMWIW, HATPUNIN
cemutpanapu) Ba amumn (kapbamun — (NHp),CO, kanpuuii nuaHnamug —
Ca(CN), Ba 6omikanap) yruTiaap XucooaaHaau.

Bynnan tamkapu Oy Ty3jap acocujia apajiall Ba Mypakkad YFutiap, CyroK
a30TJU YFUTIAp — aMMHaK Ba aMMHUAKJIM CYB, aMHHJIap Ba OOIIKa Ty3JIapHUHT
CYBJIM SpUTMAaIapy UIILIATUIIA]IH.

AMMMOHMIATIA Ba HUTPATJIA TY3JAPHUHT KYMYWIATH Xamja KapOaMuj
CyBJa SXILU PUIAN. YIapaard a3oT YCUMIIMKIIApra X1 y3uamaau (aitHukca,
NO;3™ HUHT TYIIPOK/a XapaKaTdyaHIUTHA FOKOPH OYiann).
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AMMOHMITM VFUTIAp YYyH XOM amé cudaruja aMMHaK, HUTPATIH
VFUTIAp Y4YyH 03ca HUTpaT KHCIOTacuAaH QoiianaHuwiaad. Yiaap 23ca
aTMocdepanaru 6exucod MUKIOpJArk a30T/IaH OJIMHAIH.

Ammuarkau cenumpa. Avmmvonuii Hutpat (NHy),NOz; HH aMMuakiu
cenurpa €0 XaMm OpUTWIAIU. MablyMKHd, aMMOHUI HHUTpAaT — aMMHaK Ba
HUTpAT KHUCIOTACMHUHT ¥3apo TabCHUpJallyB >Kapa€HHUIa XOCWI OYiaau.
[IyHuHr y4yyH aBBajl0 HUTPAT KHUCJIOTAa XOCHJ OYnuIn >xkapaéHu OuiaH
TaHUIIUMIIUMU3 3apyp. AZ0THUHT BOJOPOJ OMJIaH TabCUPHU HATHKACUIA aMMHUAK
CUHTE3 KWINHAINU:

N2+3H2 4_—’2NH3

AMMUaK CHUHTE3W HUCCUKIMK 3¢¢dekTu, xapopar Ba Oocumra OOFIHK,
oynamu. Oparna mact 6ocumim (10-15 MIIa), ypra 6ocumim (25-60 MIla) Ba
1okopu 6ocumim (60-100 MIla) sxapaérmap Mabiaym. Xapopat 3ca 400-500°C
opanuruna Oynagu. By >kapa€H karanmm3atopcu3 Kyna CyCcT Kedaau.AMalui
unuiad  yukapuimiga — ypra  OocuMiam  kapaéH — TEMUP  KaTalu3aTop
(mpomotopiapu:Al,0;, K,O Ba CaO) nap wumTupokuga oiaubd Oopuiaau.
KonTtakT x)uxo3umgaH yukaétran ra3 tapkudumga 14-20% ammuak Oymagu. Y
COBYTWJIMIIM HATW)XKacuJa aMMHUAK KOHAEHCAalUMsUIaHaAW, a30T-BOAOPOIIIH
apajaliMa IUKITa KadWTapuiaad. Xo3upru Bakrtaa KyBBatu 150 mgan 1500
T/KYHJIM CUHTE3 KOJIOHHAIAPU UILIATUIMOK/IA.

HutpaTr xucimoracu 3ca aMMUAKHMHI OKCHJIAHUIIM HATHXKACHAA XOCHII
Oynaau. By jxapa€H a30THHUHTI OKCHJUIAHMII JIapakacu Y3rapuiiv OWJIaH COIUP
oynaau:

Onatna cyrontupuiarad HuTpaT kucioracu (47-50% nu) onuin Kyiujgaru
TypJin4a cucteMaiapaa oaud Oopwiwmy MyMKHH: 1) atMocdepa 6ocumuma; 2)
I0KOpH O00ocuMIIa; 3) KOMOMHANMSIIAINTAH, ShHU aMMUAKHU OKCHUJIAI KapadHH
(3-4)*10 ITa 6ocumaa, NO Hu okcumiam Ba NO, HE cyB OujaH abcopOuLiani
xkapa€umapu aca (8-12)* 10 Ila Oocumpa Ba ompatmaru xapopatia oOJuo
oopmwranu. bocumau 1 Mlla ra kyrapui opkanu 60-62% a1 HUTpAT KUCIOTACH
OJIUIII MyMKHH.

CyBna sXId 5JpyBYAHJINTU, JPYBYAHIMK KOIPPUIIEHTU IOKOPHUIIHUTH,
TUTPOCKONUKIIUTH Ba MOJauMOp(d ¥y3rapyBuaHmuru cababiv aMMOHUN HUTpaT
KpUcCTautapu y3apo &€nummb, KaTTukiaamuod kojaau. CenuiyBUaHIUTH
UYyKoMMO, yHH UILIATUIN KUHUHITIAILIAH.

ICl(Aii-Cu-Aiil) pupmacu ycyau Oyiinya JOHAAOPJIAHTaH aMMHAKJIN
ceaurpa oauu.by ycyn Aurmusgaru «ICl» dupmacupa y3namrupunrad. by
yCyJl OWJIaH OJIMHAIUTaH Maxcynorra pupMa TOMOHMAAH — «HUTPaM» CaBJO
HoMmu Oepuirad. Jlorinxa kyBBatu 1000 1/cyTka OYVaran oupuHun Kypuima 1965
nmga CesepHcaiin (AHrWs) Aa Kypwirad. KeiimHuanvk myHnail KyBBaTIard
KypuiMa BupMunreM maxpu (AHTINS) Ja MIITra TYIIHPHITaH. XO03UpTry ManTaa
aMMuaKiii cenutpa unuiad yukapumHUHT Oy yceynuaan(YE, ['epmanws)
dbupmacu xam QoiiaTaHMOKIA.

«ICl» dupmacu ycynu OVyitmdya JOHAIOpJaHTaH aMMHUAKIA CEJIUTpa
UIUTa0 YUKAPUIITHUHT aCOCUH JKapaéHiapy KyhHuaarnda amanira ommpuiany (2-
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pacMm): ApaaluTupruy ypHaTuiaraH uadi | ra koHjaeHcarop 4 naH 4MKaJuraH
Oyr OujaH TabMMHJIAHAJIUTAH UCUTTUY 3 opkKaiu 55-60% mu HUTpAT KUCIOTa
TYyIIaIH.

[y maumra sputuin yuayH (amak 16 ga xocusn OYnaguran Ba TETUPMOH
18 opkanu yTaguran) HOCTaHAAPT MAXCYJIOT Xamja UKIOHJIaH MaXCyJIOTHUHT
Maia ppakuusIcu XaM y3aTUiIaau.

VHra sHa Maxcyc Kypuimazaa (cxemaaa KypcaTuiamaraH) MarHe3uTHH
57% nu HUTpAT KHUCIOTa IPUTMACHAA IPUTWIHMIIUAAH Ba (QUIBTpIAHUIINIAH
XOCHJI KWJIMHIaH MarHvii HUTPAT S3PUTMACH XaM TYILa]IH.

Xocui KWIMHIaH dpUTMara MarHiil HUTPATHUHT (PUIIBTpIIAll KapaéHUHH
EHIMJUTAIITUPUII YYYH HUTpAT KUCJIOTaJa 3pUMaiMraH marepuain - €paamMuu
KyIIMMYa KyIIWIaau.

Tapkubuma MarHuii HATpaT Ba aMMOHHUW HUTpAT KYIIMMYaJIapu TYTraH
HUTpPAT KUCJIOTA SPUTMACU MW | aH HeWTpaylarud 7 ra y3aThiaiu, y eplaa
YHH CYIOK aMMHak Oyriatruuu 6 gad ucutrud 5 opkanu 80°C temmnepaTyparaya
KU3IMpWITaH ras xojarnaru aMmuak Ownan pH=3...4 raya HeWTpayiaHazu.
Byfnatruy Ba MCUTTMYHM HEHTpamiarud 7 JaH YUKAJUTaH yTa KU3UTaH OYyF
OuaH KU3IupUiIaiu.

He#itpamnarnuna xocun  Oymamuran  87...89%  KOHIIEHTpalusid
aMMOHHUI HUTpAT 3pUTMacH KyluMya HeliTpaiuiarud § ra 6epuiaay, y epaa ras
xoJlaTgarn ammuak OwnaH pH=6 rava Kkymumya HeduTpasiaHaau. Wkku
OOCKMWIM HEWTpalaml yTa Ku3Uran Oyf OWjlaH aMMHaK WYKOTWUIMIIHHH
KaManTUpaau.

Helitpannanuim xapa€Huia 3puT™Ma TEMIIEpaTypaCUHUHT KECKUH OpTHUO
KeTHIIX XxaB(iau xucoOaaHaAu, YyHKA OyHAa aMMOHHMM HUTPATHUHT (DOHTAHIIH
napyajaHUIIN K03ara KeJIUId MyMKHUH.

HIyHMHT y4yH TEXHOJOTMK CX€MaJa COBYTHIITaH OyF KOHJIEHCAT yuyH Oak
9 nan kepak Oynaranja 3puUTMa TEMIEPATypacUHU TE3NUK OWIaH MacalTHpUII
YU4YH HEWTpaiiarud 7 ra €kd KyllMM4a HeWTpajiarud § ra COBYK KOHJAEHCAT
Oepunumu Hazapaa Tytwirad. 89% 1M aMMOHUN HUTpAT APUTMACH
Oyrnatkuu 10 ra yzatunaim.

Byrnatuim  kucmuparu  OyFiaTKUUrpaHyijiaml  MuHopacu 14 HUHT
IOKOpUCHra  KOMamTupwirad  OyFjaTKM4Ja MapyajaHuIId — XucoOura
sputManuHr pH kwuiimatu o3ruHa nacasnu. [yHuHr yuyyn Oak 11 ra oxu0
TyliraH 3puTMaHuHr pH KuiiMathHM OeNTWIIaHraH Japaxara S5 eTKa3ullydyyH
aMMuaK Oepuiaiu.

By waMmigaH spuTMa MUHOpAHMHT Mmypkarud 13 ra Kemaau Ba yHJIa
aMMOHHMI  HUTpAT »JpUTMAcu JOHajopiaHaau. ['paHysuiamr MUHOpacH
ATFOMUHU NN donbra (ronKaMeTaJIIIacCTUHKA )OnIIaH KOTLJIaHTaH.
TomunnapHuHT Tymum Oamanamuru 173 M. XaBo OKMUMH MHHOpa OCTHIAH
Kupub, YHIAAH BeHTWIATOpaap 12 opkamm 4uku® ketaan. MwuHOpaaa
JIOHAJIOPJIaHTaH MaxCyJIOT aneBaTop 15 opkaynm 3nak 16 ra ysatunaau, y epaa
Taiép Maxcynot dpaknuscu axpatuiaau. Hocrangapt (3 MM nan impuk Ba 1
MM JaH Maiina) ¢pakius TerupMmon 18 na maiinanananu, nukioHn 17 na Tytud

65



KOJIMHTaH YaHT OwWiaH apajamtupuiaau Ba lugumra xadtapunanud. Taiiép
MaxcynoT ¢pakuusicu coByTrud xkuxo3n 19 ma 40°C rtemmeparyparaya
COBYTHJIAJIM Ba MOJMATUIIEH KOIJIapra KaJOKJIaHaIH.
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2.2.2 —pacm. Ammuaxau cerumpa uuinad yuxapuwnune 1Clgpupmacu
yeyau.
1-kammux  Komnowemwmaapuu dOpumuws  uouwy, 2-gpunremp;  3,5-
ucumkuynap, 4- Komoencamop,  6-CyVIOK  aMMuakHu — Oynamxuy,  7-
Heumpaiiaeuy, S-Kywumua Heumpainacud;, 9-oax, 10-oyenamkuu; 11-
Heumpaniaeuuoax, 12- eenmunamopnap, 13- nypkaeuy, 14-epanyinaw
munopacu, 15-anesamop; 16-snax; 17- yukion, 18-meecupmon, 19-cosymruu.

Tait€p maxcynot Tapkubuna 34,5% N Ba 0,5% H,0 6ynagu. Cranmapr (1-
3 mmymuamiin) dhpakuust yaymu 95,0% HU Tamkuit dTaau.

[TonusTunen korutapra >konjaHran cenutpa 40 Komrava OanaHIIMKIA
Taxjaad Kyhuuiaranaa xam 12 oirada énuimmod KoaManu.

I T Tait€p maxcymor omum yuyH : 210...212 kr ammwmak; 11,2 xr
marue3ut; 790...800 kr nutpat kucinora (100% xucodbuna); 300 xr oyr (1,3
MlIla); 11,5 kBt-c amextp aneprus capd Oymamu.

«Kaltenpach» («Kanprenbax») dupmacu ycynu Oyinua TpaHyJIaHTaH
aMMHAaKJIM cenuTpa onuil. by ycyn 6yiindya JoHaAOpJIaHTaH aMMHUAKIIM CEIUTpa
unuiad YuKapuin okapaéHu  Kydumard OOCKW4apiaH uOopar: HUTpaT
KUCIIOTAaCUHU aMMHUaK OWJlaH HeWTpayUlall; IpUTMAHM NacTIaOKu OyFIaTHIIL,
SPUTMAHU  OXUPTH  OyFimaTuin; OyFjaTWwiraH »dSpUTMAHU  TPAHYISIUOH
MUHOpACH/Ia TpaHyJUIall; d3Jall Ba JOHAYadd MAaxXCyJIOTHU COBUTHIIL, Tané&p
MaxCyJIOTHH KOILJIaIl Ba OMOOpra »yHaTHIII.

Hevitpammam yuyyH ~56% 1M HUTpaT KUCIOTa Ba CYIOK aMMHUaKAaH
omuuran ~0,8 MIla Oocumparun Ta3 XojaTAaru amMMHUaK WIUIATAJIAIH.
Heilirpannam xapaéuuga 180°C gan mact Temmeparypa yuuwiad TypUIaau.
HelitpannarnduHUHr OCTKH KucMHAAaH 79% 1M aMMOHMI HUTpPAT SPUTMACH
Oyfnatkuura y3atuianud. Helrpammaruununr rokopu kucmunpan 0,44 Milla
oocumaaru ~882 Kr OyF akpaaud YMKaIH.
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Taliép maxcynor tapkubuna: 34,8% raua N Ba 0,2-0,3% raua Hammauk
Oynaau. YHUHT rpaHyJoMeTpuK Tapkubu: 1...3 MM nu dpakmus 98% Hu Ba 1
MM JaH Maiaa ¢paxuus <1% HU TalKkui dTajau.

PecnnyOsmmkana kapoaMua (MO4eBHHA) OJIUII TEXHOJIOTUSICH

Kap6amug — kapOoHAT KUCIOTAaHUHT AUAMU/ Ty3U OYIr0, MoueBHHA 10
XaM aTajaad. Y paHrcus, XUACU3 KpHUCTALI Moaaa 0ynuo, 25°C maru 3udiauru
1330 xr/M® ra tenr, 132,7°C na cyroknaHagu. TeXHUK MaxcCyJoOT 3ca OK EKU
CapFUIl PAHTIM WTHACMMOH POMOWK MPU3MATHK IIAKIAard KpUCTaJIapIaH
uboparaup. CyloKIaHHII xapopaTturada arMocdepa OocuMuIa KU3AUpUITraHaa
aMMMaK ra3u axpanu0 YUKUIIM OujaH mapuanaHaau. by xkapa€Hna nacraBBai
aMMOHHMI I[MaHaT XOcWJ Oynaau, CYHrpa LMaHaT KHUCJIOTa Ba aMMMAKrada
napyanaHaju:

(NH;),CO—NH4,OCN—HOCN + NH3

Opnuii IMaHaT KUCIOTacH KapOoamu OUiiaH TabCUpIanO OMypeT XOCH
KWJIaJIu:

HOCN + (NH,),CO — NH,CONHCONH,

AMMMaK HIITUPOKUJA OUypeT XOocusl OVIMIIM CEeKWMHJIAIIATU, JIEKUH
KapOaMUJHUHT ¥3apo TabCUPUAAH XaM OUYypeTIaHUIl PEAKIUSCH COIUP
OYIUIIM TaBOM ATaBEpaIu:

2(NH,),COSNH,CONHCONH; + NHj3

AMMOHUN  HUTpaT KYyIIWIraHga dca KapOaMuja  TypryHJIaHaau
(cTabummaHaam).

3-pacmma (NH;),CO-NH3-H,O cucTOMacMHMHT XOJIaT —JuarpaMMacu
kentupwirad. Kapbamun cyBna, cnvpTia Ba CYHOK aMMHUAKAa SIXIIA SPUKAIH.
VHuHT TyitnHras cysiu sputMacuaa 20°C xapoparaa 51,8%, 60°C xa 71,9% Ba
120°C ma 95,0% (NH),CO 6ymamu. Kapbamua kyucus acoc xoccacura dra
oyrrammurn yayn (25°C xXapopaTiard AECCOLManus KoHcranTtacu 1,5%107)
KHUCIIOTaNIap OWJIaH TabCUPJAIIMO Ty3Jap XOCHJ Kuiagu. MacanaH, kapOoamus
autpatr (NH,),CO*HNO; cyBaa 03 spuiif, KH3IUPWITaHIa 3Ca MOPTJAlI
Ounan mapuyananagu, kapbamun docdar (NH),CO*H3P0, sca cyBma sxim
spuiinu Ba Tyna nucconuiaHaau. KapOamuja amMMmuak OwiiaH TabCUPIIANIUO
ammuakat (NH,),CO*NH; xocun kunaau. YHHHT Tapkuouma 77,9% raga
kapbamuyg Oynaaun Ba 46°C n1a HWHKOHTYPEHT CYIOKJIaHaAu. XapOpaTHUHT
KYTapwInIKd OWIaH CYIOK, aMMHakla KapOaMUJIHUHT 3pYBYAHIUTH OPTHUO
oopanu. Xapopat 30°C 6ynranga 5pyBUaHJIMK CyBJIarura HucOaTaH xam KyTmpokK
oynau.
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&0 » 60 T W NH,
2.2.3-pacm. (NH3),CO-NH3-H,0 cucmamacunune xonam ouazpammacu

Kapbamupa Ty3nap OwilaH XaM KOMIUIEKC OMpUKMalap XOCHJ KHWIIAJIH.
Macainan, Ca(NO3),*4(NH,),CO Ba Ca(H,P04),*4(NH;),CO napHunr xap oup
KOMUOHEHTH MUHEpAJ YFUT XUCOOTaHAIN.

Kapbamug cysmu sputrmanapna 80°C xapopartraya TypryH, Xapopar
KyTapwiraija 3ca y aMMOHUN n3onuaHaT (quaHat — N) ra Ba yHJIaH aMMOHHMIA
KapOoHaTra aiaHaau:

(NH,),COSNH,NCO; NH,NCO + 2H,0 5 (NH,4),CO3

Y 3ca aMMoHHMII ruapokapOoHaTra, CyHrpa aMMHak Ba KapOoHar
aHTUJpUra napyajaHaiu:

(NH,4),CO3SNH4HCO;3; +NH3; NH,HCO3S CO0, + NH3 + H,0

KapbGamun tapxkubuga 46,6% N 0ynub, OamiacTcu3 a3o0TiM  YFUT
xucoOnanaau. KapOamMuIHMHT aMMUakiIM cenuTpara HucOaTaH Oup Hewa
a(3JITUK TOMOHJIAPU: a30T MUKJIOPUHUHT KYTUIUTUAA, KAM TUTPOCKOTUKIUTUIA
(rurpockonukiauk Hykracu 20°C na 80% ra TeHr), moptiam XxaBhu HyKIUruaa
Ba KaM ENMILKOKIUIUAa HaMO€H Oynanu. ByHnaH Tamikapu YHMHT TYyOpOKaa
IOBWJIMILIN CEKUH KEYaJIH.

Tynpokna kapOaMuJl HAMIIMK TabCUPHUIA aMMOHMI KapOoHaTra ailyianaau
Ba HOPJOH (KUCIOTAIM) TYNPOKHU HelTpawaiau. CYyHrpa MUKpOOpraHu3miiap
TabCUPHUIA AMMOHUN NOHU HUTPATIIAIIAINA Ba TYIPOKHU HOPAOHJIAIITHPAIH.

Kapbamun TapkuOugarn YcUMIMKKA TOKCHUK TabCUp 3TaJuraH Mojja
Ouyper xucoOnaHagu. AWHMKCA YHHUHT CYBJIM DJpPUTMAcCHUHHM YCHMIIMKKA
cenmwiranga yHuHr tapkuouna 0,25% naH opTuUK, MUKAOpAard omyper Oyiica,
Ycumiink Oapriiapu «kysan». Tynmpokka TYFpuiaH —TyFpu Oepuiiraiia sca y
3apapcu3up.

Kapbamug nporenH Kymumyacu cudatuja yrieBOAJIapy KYI Ba OKCHII
MUKJIOPHU KaM OyJraH 4opBa emiiapura XxaMm Kymunaau. Y o3zyka emaa 25-30%
rava OKCUJI YpHUHH O0ca OJIa/Iu.

Canoatna cyHBUM cMoOJIa, IIacTMaccanap, Kieu, Jak, ¢apMaleBTHK
npenapariap, repounuaiap Tai€priail Ba YOpBAaUMIIMKIA O3yKajapra KyIIWII
yuyH OenruiiaHral craHgapt Oyilmya A Mapkaidu IOKOpU Ba OUpPUHYH
KaTeropusuUId J0HAJA0p Ba KPUCTAIUT MIAKIMAATH KapOaMu UIUIa0 YMKApUIIaIu.
Maxcynot cudatugaru kapbamua TapkuOuga OENTHIAHTaH KaTeropusra Moc
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xonga: 46,3% Ba 46,2% N, 0,6% Ba 0,9% nan xkam mukmopnaa ouyper, 0,2% Ba
0,3% cyB Oynmamu. YopBauwivK O3yKajJapu Tai€pranijia WIUIaTAIAAUTaH
kapbamuyg Tapkuouma sca 3% rada Ouyper Oynuim OenruiaHraH Tanad
Japaxacura xaBo0 6epa ojaau.

VEuT cudatuma WuuIaTHIaguraH kapbamux sca b Mapkama a6
yuKapwiaad. YHUHTr Tapkuounna 46,0% N; 0,9% arpoduma Ouyper Ba 0,25%
raya HaMJIMK OYJasu. VEuTHUHT noHagopauru 3ca: 1-4 mm nu gonavanap 94%
JlaH KaMm 3Mac, 1 MM iu oHavdanap 5% naH opTHK SMac. YHHU 6 oiiraya Korcus
CakJIaHTaH/Ia XaM EnuImub KoIManIu.

CyroKTaHMaHu WKKH OOCKUWIN TUCTUJUISIMACH Ba CYIOKJIHK PEIUKILTN
KapOaMuJ] CHHTE3W TEXHOJIOTHK CXEMAaCHHUHT BapuaHTIapuiaH OUpPUHU KYpHuO
yukamus (3.4- pacm).

MexaHuk KymmuMyaiap, BOJOPOJ CyJdb(HII, OJTHHTYTYPTIH OPTaHHK
OupuKManapJaH ToO3aJlaHTaH Ba KypUTWIraH Ta3 XoJIaTUJard KapOoHat
aurunpug CO, Typt 60ockuwim kommpeccop (1) Epnamuna ~20 MIla 6ocumaa Ba
95-100°C  pga  apamamTuprud 6 ra  o0opunaau  (arap  3apypar
oynca,0ockuunapaan  oupuga CO, BOIOPOJa KYIIMMYACHIAH ToO3aJdaHaIH).
Apanamrrupruura 20 MIla 6ocum octuaa miyHxepiu Hacoc 3 épaamMuaa CyroK
ammuak (90°C), mmymwkepnau Hacoc 7 €paaMmia 3ca aMMOHUN KapOoHAt
Ty3napuHuHr  sputMacu  (95°C)  wOopwinagu. By  KOMIOHEHTIapHH
apanamTupuil HaTwkacuaa 175°C temneparypaga aMMOHUN KapOamaT XOCHUII
oyna oonutaiian. CyHrpa peakuus apanamma (Mossp Hucoatu - NHz:CO,:H,0=
(3,8-4,5):1:(0,5-0,8) cunTe3 KOJIOHHACH 5 ra r00opmiIaau. CHHTE3 KOJIOHHACHIA
185°C Ttemmneparypa Ba 20 MIla 6ocumMaa aMMOHMI KapOaMat XOCUJI OYIUIIN Ba
KapOaMuraya mapyajaHUIIN aMmara OIAPUIIaIH.
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; 6-ap ipeuy; T-naynoicepau nacoc; 8-106y 9-p P (1-6ocxuyu); 10-ucumzuy (2-6ocxuy);
11 P p; 12-p 7/ 13-(2-60ckuy) ucumzuyu; 14-(2-6ocxuy) cenapamop; 15- eaxym-6yznamzuy; 16-xapbamud
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22-pe3sepeyap; 23-mapxasoan Kouma nacoc; 24-abeopbep; 25 i Kap 1pu 3p Yuyn uuezuy;
26-0ecopbep; 27-cosy ; 28- KAUK (peuy; 29-MapKasdan Kouma Ip
2.2.4-pacm. Cyrokaux peyurxiuoa kapoamuo uniad Yukapuil mexHoao2ux
cxemacu
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Kaauiiyid Ty3JIapHUHT XAJK XYKAJTUTHAATH AXaMUSTH

Kuménamrupuim, KOMIUIEKC  MEXaHM3aUMsUIall,  AJIEKTPIAIlTHPUIL,
MeJMopalds WIUIApU Ba TYMPOKHUHT YHYMJIOPJIMTMHU OIIMPHUIN Oopacujaru
Tagoupaap KUIUIOK XYKaUTMHU IOKCAITUPHUIIIATK acoCHM MyHanmunuiapaa
XUCOOJIaHaAIN.

Kunuiok XyxaauruHu W34WI Ba Xap TOMOHJIaMa WHTEHCHBJIAIIAA
KUMENAIITUPUIT ajoxuaa axamuar kacO srtaau. Kuménamrrupum Vrutnap,
Yecumukiaapan Myxodaza KUJIUITHUHT KUMEBUN BOCHUTAlIapy, TepOUIUiIap,
nedonraHTIap Ba ACCUKaHTIapAaH (HoigaIaHuIIIaH noopar.

Ep yHyMIOpJIWUTHHY OIIMPUII Ba YCUMIIUKIIAP O3YKIAHUIIMHU SXIITUIAIITa
XU3MAaT KWIAJIUTaH MoJanap yeum.aap €0 aTanaau.

Yeummuk ycum naBpuaa 6ab3M AIEMEHTIAPHHM XaBOAaH Oapr OpKaiy,
GaB3MIAPUHM dca TYNPOKIAH ONAmH. YCHMIIMKIAp Tapkuoura 701aH  OpTHK
KUMEBHI 3IIeMEHTIap Kupaau. Yiapaan 16 tacu:

OP20HO2EHNap - YTIEPOl, KUCIOPO, BOJLOPO, a30T; 301U IIeEMEHmaap -
dbocdop, Kanmui, Kaabluid, MarHU Ba OJITUHTYTYPT; MUKpOdIemenmaap - 60p,
MOJIMOJIEH, MHUC, PyX, KOOajabT, MapraHer] Ba TEeMHUpP YCUMIIMKIAPHUHT XaéT
baonusITH TaBOMHIa MyXUM axaMusTra sraaup. bup snement ypHunu Oomkacu
O0oca oJMaWaM, YyHKA YIApPHUHT Xap OupH YCUMIIMKIapja Y3ura Xoc
QyHKIMsIapHE —Oaapaid. YCHMIMKIAp Ba TYINPOK TapKuOMTa OOIIKa
AJIIEMEHTIIap, MacajaH, KpPEMHUW, HATpuM, XJIOp Ba OomIKajiap XaMm KHUPHUIIH
MyMKHAH. AMMO, Oy €KM OOIIKa 3JIEMEHTIAPHUHT OYIUIIN, YCUMIUKIAD Xa€TH
Y4yH MYyXUM axaMusT kacO »TMmaiau. SAmmn ycumaukiapra atmocdepanaH
KEJyBUM aCOCUH 3JIEMEHTIap YIiiepoa, KUCIOpo ] Ba BOAOPOA Xucobnanaau. by
AJIEMEHTJAPHUHT yIyIIM YCUMIMKHUHT KypyK Maccacura HucOatan 93,5% Hu
TAIKWI 3Taav, Wy >KymiaaaH yraepoara - 45%, kucnopoara - 42% Ba
BoJiopoAra - 6,5%mu TYFpu Kenaau.

VCHMITHKHEHT MebEp/a YCHINN Ba PUBOXKIIAHUIIKN YUYH €TapiId MUKIOPAA
03yKa MOJUIANIApH OWMJIaH TAbMMHIAHHION JIO3MM. YCHMIMKIAp Y4yH a30T,
docdop, kanuii, KaablMid, MarHui, OJTUHTYTYpPT Ba TEMHUP acOCHUH O03yKa
MOJUTANIapH XMCOONaHaaN. Y CHMIIHKIApIArd Oy SIeMEHTIAp MHUKIOPH I03aH
Ooup ynym dousznan Oup Heda Qowusrada OYynaad Ba MaKpoIneMeHmMIaAp
neitmnaan. Ycumimukiaapra Gy1apaaH Takapd 60p, MOIHGIEH, MUC, MapraHell,
pyX Ba 11y kKabu OMp KaTop YCUMIIMK Ba TYNpPOKJa MUHTAAH Oup ymym gowusaa
Oynaauran Moaaanap 3apypaup. Yiap Muxkpodiemenmaap 16 HOMIAHAIN.

SU’CI/IMHI/IKnapHI/IHr xaétuit GaonusaTUAA YTIEPOa, KUCIOPOI Ba BOJOPOIIaH
KenH a3oT, Qocop Ba Kaiuii XaM MyXHUM axaMmusTra jsraaup. byHpaaii
ANIEMEHTJIap TYTraH YCUMIIMKJIAPHUHT  O3yKa MaxcCyJloTjapu  KUIUIOK
XY )KaJIUTUJ1a aCOCUN MUHEpas yeumaap HOMUA OUJIaH IOPUTHIIA]IN.

®docdop, a30T Ba KadMil YCUMIMK Y4YyH SHT 3apyp O3yKa MOAAajapup.
Veumnk Gy s/eMEHTIapHH TYHPOKIAH OJad, HATIKAAA MOJIanap MHKIOPHU
Wuman-iuiara KamauO, TYNPOKHUHT YHYMIOPJWTH Tlacaiimb Oopamu, Oy
SKUHHMHT  XOCWIJOpJAWTHra  cajuowii  Tabcup  dTagu.  TYNPOKHUHT
YHYMJOPJIMTUHU OIIUPUII YIYH €pHU €TapJid Japaxana YFUTIAHTUPUII KEPAK.
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Kaauii (K) — yCUMIIMKHUHT yIJIEBOJ Ba OKCHJI aJIMAIIMHYBU/IA SHT MyXUM

(GU3MOJIOTUK POJIb VHHAWAM, a30THUHT aMMHUaKJId (opMaja Y3aarTHPUIIHII
MIAPOUTIAPUHN SXIIMIANIN. YCUMINKHE Kaduii OWIAaH O3MKJIAHTHPHII —
VCUMIIMKHUHT aJOXUJa OpraHjapMHUA PUBOXJIAHWUIIM YYyH Ky4Id OMUII
xucoOnanaau. Kanmit Xyxaiipa mapOatuaa Imakap TYIUIQHUIINTA KMKOH
apataau, Oy 53ca VYCUMIMKHUHT KHUIITa YUJAMJIWJIUTHHU OLIUPAIN, TOMUD
TapaMJIapUHUHT PUBOXJIAHUIIMN, XYyKalpaJIapHUHT KAJIWHJIAIIWIINIA HWMKOH
Oepamu. YHAaH TalIKapH, MOSTHUHT MYCTaXKaMJINTHHU OIIMINNTA OO Kelaau
Ba yJapHU €TUO KOJUIITa YUIAMIIMJIUTUHA OITUPaIN.
Kanuii kapTomika TyryHakjiapujaa KpaxMal MHUKIOPUHM, KaHJ JIaBjiaru
WIAU3NIapuaa makap MUKAOpUHM omupanu. Kamuit 10oH, ca03aBOT SKUHIApH,
MaxTa TOJIACH, KAHOI Ba 3UFUP TOJACHHUHI cudaTu Ba Typiid MeBanap(y3ym,
madToau, amneabCMH Ba OJIMA)HUHT TabMUHU saxmunaiau. KamuiiHuHT
CTUIIMACIIUTU yJIApHUHT cudartura canouil Tabcup 3taau. Kanmii etuimarana,
YeuMiIMK 3aMOypyF KacajulMrura Te3fa YaluHaau. KamuiHUHT OpTUIIH
XOCUJTHUHT KyTNaluimmra onub Keaaau.

['Yur - opranuk Vrutiapaad odHr doinanucu xucobmanaau. ['YHr
TapkuOuja YHUHT Xap TOHHacuja 5 Kr a3or, 2,5 kr gocdar aHTUApPUT Ba OKT
Kanmuid  okcua Oymaau. TynpokHM oO3yKa Mojjaidapu OwiaH —erapiuda
TabMHHJIAII YYyH rektapura 20 nan 40 ToHHaraya ryHT COJWHUILIN JIO3UM.
OpraHuk VFuTHap KHUIUIOK XYKAJIMTUHUHT KyH cailuH Ycub Oopaérran
TajaOMHU KOHAMpA OJIMAWIM, YyHKM TYHI Ba OOIIKAa OpraHuK YFUTIAp
TapkuOuJaru o3ykKa Mojjajapd MHUHepall YFuTiapaarura HucOaraHn Oup Heya
O0apobap kaM. MacanaHn, 1 T ryHr tapkuOuma 5 Kr a3or Oyica, 1 T amMmuakiu
cenurpana 350 kr a3or Oynaau.

JlekuH, MuHepan VFUTJIApHU OWIraH Xojjaa, MebEpuaa HIUIATHIHIIN
n03uM. TynpoKHU VFUTIAIITUPUIIIHUHT Y3UTHUHA XOCWIIOPJIUKHY OLIMPULIHUHT
aroHa mapTu OYnmubO xucoOnaHmaiau. ByHMHr ydyH Tympok CuGpaTHHUHT
SAXIIWIAHUIIN, SKUHHU O€JTUIIaHTaH BaKTAa CYFOPHWIIMILNHU, TYpJd KacajUIUK Ba
3apapKyHaHAanapra Kapiiyd Kypamuiil JO3UMIHP.

Munepan VruTnapnan doiganaHuiIraHaa maxTa Ba OOIIKa TEXHHUK
SKUHJIAPHUHT XOCUJU ToOopa opTMokiaa. Macaman, 1930 #unma Mapkaswmii
Ocuéna xap Oup rexrap epiaan 7-8 I maxTa OJMHTaH OyJica, X03upra manTra
kenub, TekTapujaH ypra xucodnaa 29,2 1 XOocusl OJUHMOKHA. Tympokka
coJIMHTaH Xap 1kr ¢ocdop kymumua 6-7 kr naxra, 50-60 kr kaproiika, Xxap 1kr
a3oT aca Kymmmya paBumiga 15-20 kr maxta Ba 150kr kapTollika OJIMII
WMKOHUHU OEpMOK/Ia.

2.2.1 xxaaBan

Tynpoxaan Xxocus1 OunaH YMKUO KeTaauraH TabCUp 3TYBUM MOJ1ajiap
(kr/ra)

Tabscup 3TyBUM XOCUIIOPIIUK
Mo aJ1ap Kumiku 6yrmoi Kann nmaBmaru Kyxopu nosicu
30 i/ra 270 1/ra 600 m/ra
N 112 166 150

71




P,O5 39 42 70
K20 77 157 200
2.2.2 xaaBan
Tynpoxka docdop, a30T Ba Kamuii COIUIIT XUCOOUTA XOCHITOPIUKHIHT
OIIMPHITAIIN
Kynberypa 1 T comunran yrut xucodura (N, P,0s, K,0)
Ba MaxCyJIOT TypH XOCHJITIOPIUKHUHT YCHUIIIH, T
N P,05 K,O
ITaxTa 10-14 5-6 2
Kanpg naBmaru 120-160 50-55 40-50
byrnoi 12-15 7-8 3-4
2.2.3 )xaaBai
Vrur KYJuIam XucoOura XOCHJIHUHT OPTUIIH (11/Ta)
KynbTypa VruTcns V¥uT GutaH
[TaxTa 8-9 27-30
byrnoi 7-8 20-40
lakap KaMut 100-120 200-500

XOoCUIIOPJIMKHY omupuIiaara ommwniapan 6axomnamniaa: AKI ma 50%
rava, ®panmusaaa 50-70% rava KymmmMya XOCHII OJTUIN YFUTIAP XUCCACUTa

TYFPU KEeIaau.

YTKa3uiran TaAKUKOTIAp HAaTHXKACUra Kypa, XOCHIIOPIUKHU
OLIMPHUIIAATY YFUTIAPHUHT yiuyi M/[X maMmitakaTIapuHUHT KOpa TYIIPOKIN

MUHTaKaJapuaa

40-50% ra, HokOpaTynpoK MuHTaKaizapuaa 60-75% ra,

Mapkasuii Ocuéna, Xycycas, V36exucron PecnyOnukacu Xyaynuaara yHyMIOp
tynpokiapaa 50-60% ra tyrpu kenaau.
bynmapnan Tamkapu Kaauid WHCOHJIAp Ba

TapKuOura KUpUTHIIAIH.

XarWBOHJIApTra O3yKajapu

[IyHuHTAEK UHCOH OpPTraHU3MUa KyNruHa MEeTa0ONMK (PYHKIUsIap YYyH

MYXUMIUP,0pTraHu3UMITH

OaJIaHCUHU

CYIOKJIMK  Ba

XyXaupajap ypTracuua
Oupxmnna TyTMO Typaau,MyCKyJlap pPHBOXKHIA Ba HEPB

Ty3Jap

GyHKUMSUTApUHY SIXIUIANIa MyXuM Oynr0 MIuIeHa a KeHT KyJJlaHau .
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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

(O
NHcoH TapkmOuaa Kaiauil Kyn HaTpuil kam OyiraH O3WK OBKATJIApHH

KyIIPOK UCTHUMOJI KWJICAa  KOH OOCHMH OIIWII Ba MHCYJITra YATMHHIIIAH XOJIH
OynumI wWIMHA S>KMXaTHaH acociaHraH. YopBaywimK Ba MappaHIavrIdKIa
o3yKaJjlap TapKuOUra KUpUTHJITaH

Kamuii snementununr Oenrucu K nortunua Kalium cy3uHuHr 60111
xapuduman  onuHTaH.Y — Japaxuriap  IeNI0JI03acH  Kamujspiiapuia
OWoCHHTE3MapAa HINTUPOK HTUO  TyKuManapjaa sxmu uurwiagu. O3yka
KAJIMAHU OJIMII YUYH JIapaxT KyJIapy WAHILIapaa KaHatuiaau. Mana nryHaan
Kanui - potash ( uaumn (ropirok)aa KalHATUIITaH JapaxT KyJd HOMHHH OJITaH).

2.3. Kanuiiiim yruTiap vuiad YnKapui COXacuaary >KaxoHjaa Ba
pecnyOJuKaMU31a MABKY/l HAKTUMOUI-UKTHCOTUI MCJIOXOTJIAP
CoxaHuHI XOM amé XapuTacu.
Munepan yrutiap viad YuKapuIga )KaxoHaa KylWHniara Xxoccanapyu MaBxy/:
- Nuua® 4MKapuIIHA XOMAIIEHW MaBXKYJIUTUTra Ba €TKa3WJIUIIMHU
TYFPUAAH-TYFPU OOFIMKIIUTHU: a30TJIH YFUT UIILIA0 YUKAPHIL YUyH TaOUUiA
ra3Hu MaBxXyJIurd, ¢hochopian Ba KIUNWIM YFUTIAPHU UIILIA0 YUKAPHUIILL
yayH ¢dochaTiapHu Ba KaTUIA Ty3JapHU MaBXKy JTUTH;
- Munepan yrurnap unuiad YMKaApUIl KOPXOHAJAPH KOMIIAITUIIH
ynapHu 0030pJa AKCIOPT KWJIMHUIIMHU TabMUHJIAUAN: a30TJIH
VrutnapHu Typura kKapab 25-40%, docdopnau yrutnapauHr 35-50%,
KaJIMWAIN YFUTIapHUHT 75%3KcniopTra 1000puiaiu.
AzorTiu yruTnap unuiad YMKapuIil y4dyH 3apyp OyiaraH aMMuak acocaH
Xwutoit Ba SAkuH Illapkna xoinamrad. AMMHUAKHA 3KCHIOPT KWJIYBYU ap30H
SHEPIrusick MaBxXyJ OVnran acocuid gaiatiap: SAxun Illapx, Poccus,
Vkpauna. AKII ongun amMmuakHu yeTdaaH oiu0 KenraH Oyiica, OyryHKd
KyHJa yJjap/ia aMMHAaK UILIa0 YMKAPUIL PUBOXKIIAHTaH.
2014 #mnHUHT MablyMOTIapura kypa xaxonga ¢ocdopiau xoMm aiilHu
3axupacu 69 MIIpA. TOHHAHMW TalIKWI 3Taau. by koHnap skaxonmaru 15
JaBlIaTHUIA KOMJIAIITaH.
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Pacwm 3. Kanuiinu pynanapau xaxosnaaru 3axupacu 10 mipa tonna K,O
Pacm 4. AMMuak ninab ynkapui kopxoHaiapu 210,6 MITH.TOHHA

Pacwm 5. ®ochopau pynanapHUHT KaxoHIary 3axupanapu 69 mupa ToHHa
Kyn Muknopaa MuHepan YruTiap niuuiad YMKapyBud JaBiaTiap: Xurou, PO,

Kanaga, AKIII.

Kyn muknopaa MmuHepan yrutiap KyJutaétran aasiatiap: Xurou, Uanus,

bpazumus, AKI.

A30TIIM YFUTIApHU SKCHOpT KuwiyBud nasnariap: Illapkuit EBpoma,
XKaxon ©0030puHM a30TIU VFUTIAp Ouiad
TabMUHJIOBYM NaBiaTiap: Xutoud, Katap, Oman, Cayqus Apabucronu, Mucp,
Mapxkasuit Amepuka (Tpununan, ToOaro), P®, Ykpauna. UMnopt KuiyBuH
nasnatiap: Kanyouit Ocué, [llumonnii Amepurka Ba JIoTun AMepukacu.
AKansaa 2.3.1 Kanuilyid yruT/IapHU KaX0H 0030pUIa COTHIMIIN, MUHT

mapkuii Ba Fapbuit  Ocué.

TOHHA

JaBaataap Kanuii xsiopua

2011 2012 2013

Fapouii EBpona 31 234 109
Mapkasuii EBpona -671 -684 -681
ITapkuii EBpona Ba Ypra Ocué 10075 7920 8141
[umonuit Amepuka 9485 4424 5400
Jlotun Amepuka 4862 -4814 -5108
Adpuka -385 -411 -473
Fap6uit Oué 3811 3087 3310
KanyOuit Ocué -3552 -2187 -2470
apkuit Ocué -9579 -7213 -7978
Oxkeanust -289 -239 -266

Kaxon 0030puaaru y3rapumnuiap
Munepan yrutnapra tanad YCUIIM Ba YHMHT KyJail TaHHaApXd HUILIA0
YUKapUIll KyBBaTHHHM OIIWIIHMra onu0 kenauiap. JIekuH, MakpOHKTHUCOIUI
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XOJIaT Y3rapullll WHBECTULMOH JIOWUXalapHU Oa)KapWIUIINra cajaOuil TabCHp
STAU.

2013 ¥mnna xanuii ximopua unniad yukapuiaa Kanaga ( PotashCorp -2,3
MJIH ToHHa | #unga, Mosaic — 1,15 muH. TonHa 1 Hiunna), Poccus (Ypankanmii -
1,5mnu.TonHa 1 Hiunna), benapyep kanmmit — 0,6 muH.ToHHA 1 ¥Mumnma, Xutou -
0,45 muaT 1 Mmnaa. 2014 vinnga IFA mabaymoTiapura Kypa Kaldian YFATIap
UIU1ad YUKApUIl KOPXOHAJNApHUHT KyBBaTH 5% (87,1 MIH.T raya) ouau XuToi
650 munr TonHara Ba lllumonunii Amepukazna 1,1 mun.ToHHa, benopyccusina 1,6
MJIH TOHHAra OILIWIIN 3Ba3ura.

2015 tmnpma PO na kyBBatn 100MHHT TOHHA KOMIUIEKC VFUT OViran
aHru “@ocArpo” KOpXOHacu HIIra TyLIau, TaTapcTOHAa SHCH 3aBOJl HILTa
TYIIIH.

IFA wmabnymoTmapura kypa 2013/2014 #wmiapaa xaxoHJa MHHeEpam
Vrutra Ttanad 180,9mnn/iniga (o3yka sjeMeHTiap Oyilmya) — rada OIIJIU.
A30TNIM  YFUTIAPHUHT KyulaHwumu  2,1%-ra , Kajnuiiaum YFUTIAPHUHT
kyutanuwumm — 3,8% -ra omiau, dochopau YFUTIAPHUHT KYJUIAHUIUIIN 3cCa
3,1% ra xamaiiam.

Munepan yrutra tanad lapkuii Ocué, Jlotun Amepukana, Adpukana
omau. Jlekun XKanyOouit Amepukana, EBponaga Ba rapouit Ocuéna muHepa
VruTra tanad mnacaiam.

I[FA mabiymMoTIIapura Kypa MUHEpaja YFUTIapra tajad sHru KyBaTiapra
HucOaTaH opkana Konmokaa. Kenaxkaknaa , 2018 iunga azotinu Yrutiap Oyitnda
nucbananc 9%-ra omanu, pocopnu yrutinap OVitndya 8%-ra, Kanuilim YruTiap
oyitnua 26%-ra orraau.

XO03Upru KyHJla CeKMH TabCUp ATYBYaH Ba MUKpO3JIeMHTIU (Zn, B/, Mg,
Mn Ba X,K,) yrutaapra tanad ommoKaa.

Kansaan 2.3.2 Kaxonmma 2012-2015 ii.
KYJUIAHWJIMIIN, MJIH.T. 03YKa JIEMHTJIap 0yin4ya

MHUHEpaJd YFUTJAPHUHT

2012/2013 | 2013/2014 |2014/2015 |2015/2016
Azotim yrutiap (N) 108,1 110,4 11,8 112,9
dochopiu VFuTIIap 41,6 40,3 41,3 41,8
(P20s)
Kanuiinu yrutnap (K,O) 29,1 30,2 31,5 31,8
Kamu 178,8 180,9 184,6 186,5
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Pacm 2.3.3 2014 iiniaa skaxoHJaa YFUT KYJUIAHWINIIU CTYPKTYpacu
IFA MapnymoTnapura Kypa Kaauiiau yruTiaapra tanad 4%-ra omau Ba
31,5 muH.TOHHaHU Tamkwi 3Tau. by xonat Unaus, Xurtoi, Manaiizus Ba

Nunone3nsna Ky3aTHIMOK/IA.
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HapBamwng, FOBR YepHoe mope Dok, cnot FOB nopte CLUA

Knopw g, kanea, onat FOB Banmwysep

Hemouwus: indax Mundi

Pacwm 2.3.4. 12 2000-2015 iinjiapaa YFUTJIAPHUHT HAPXU IUHAMUKACH

A3zotnu Ba dochopnu yrutiaapra HUcOaTaH KaJIUiiIu yrutiaap 6030pu 6up
Tekusna puBoxiana. 2008 Wwiga KaIMWIT YFUTIAPHUHT HApPXU KECKUH OIIIH
Ba 2012 ¥imnma macari,.

2013 iiunpga benapych Kanuil MIIMHU TYXTaTraHu Ba ““Ypalikaiauil’garu
y3rapuIIap KauMind YruTIap Go30opura caplbmii Tabcup ITamiap. Mun
naBoMuaa kaaui xjopugHuHT Hapxm 410-450 AKII mommapman 300-330
JloJuiaprayda nacamau.

2014 #mnpa xanuit xjmopuaHuHT Hapxu 2013 iwira HucO6atan 22%-ra
nacaiiin Ba 297 AKII mommapuu tamkuin 3tau. KoHTpakT Oyiinya Kanuiiim
Vrutnapau cotwmmu 2014 vnnpa 305 AKII ponnmapuHu Tamkun STAM.
XunnuctoH 322 AKIUI nonnapnan cotTud onu.

2015 ¥Wnnpa Kanuii XJIOPUAHMHT cOTWiIMII Hapxu 2,4%-ra omnu 2014
yinnra HucOaTaH.
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Hemounus: PATY
Piac. 11 Dusanivina wed Ha xnooka kanda s 2012-2015 rr.. 5/7 cnot FOB Bantuea
Pacm 2.3.5 2012-2015 iinsuiapaa Kajaui XJ0PUAHUHT HAPXUHHA

y3rapuu JIMHAMUKACH

Kansai 3.3. 2012-201S5 inyiapaa Kajaui XJOPUAHUHT YPTAa4a HAPXH

2012 | 2013 | 2014 | 2015 | Y3rapumuap | Yirapunuiap | Yirapumuiap
2013/2012 2014/2013 2015/2014
Kanuit 459,0 | 379,2 | 297,2 | 306 -17% -22% +2,4%
XJIOpUJ

Kaxon 6030puaa JuneH3usjiap

Poccusi xopxonamapu TOIl-ra ab3ocu Oynub MuHEpan VFUT UILIA0
YUKApyBYM KOPXOHAJIAP YUYH MaXCyJIOTHU YE€TTa COTHIIl aCOCHI (haKTop.
[IyHuHr y4yH COXaHM PUBOXKJIAHUIIMHK Oaxoyam y49yH MaXaJulhid
KOpXOHAJAPHU MO3UIMSUTAPUHN KYPUO YUKHIII JTO3UM.

byrynku xyHma OO30pHHMHT OJAWHTH Oo30piapaaH (apku — yJapHUHT
Ky AaBiaTiapiaa akiuscu oopaurn. XKaxon 6o3opuna Kanagaauar Potash Corp
KOPXOHACUHUHI uIUIa0 uukapuin KyBBatu JKanyouit Ba Jlotun Awmepuka,
Xuront Ba Skun Illapk naBnaTnapaaru KopxoHanapra HucOatan 15% Hu
TalmkKwi 3Taau. by kopxoHa 8,7 MJIH TOHHA KaJIMi XJIOPU/I UIILJIa0 YMKapaIu.

Munepan yrutnap vnad yukapui OVinya UKKMHYA WUPUK KOpXOHa —
oy “Mosaik” kopxonacu. by kopxona kanuitiin Ba dochopnau YruTiap unuiad
yukapaau. by kopxoHanap »axoH 0o3opuaa Jujaep xucoodsmanaau. PecrnyOnuka
UKTUCOMUETUHUHT PHUBOXKJIAHMIK KUMEBHMHM caHoatmra Ooriauk. Kumépmii
CaAaHOATHHHHT IOTYKJIApU OWJIaH SHEPTETHUKA, KUIIUIOK XY KaJIUTH, MAIIIMHOCO3JTUK
Ba EHTWJI CAHOAT Ba OOIITKA COXAIAPHUHT JKaXOH/Iaru YPHU aHUKJIAHAH.
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byryHru xyHaa Kumé caHOaTMHMHI MaxcyiotraapuHuHr 100000 typu
MabJIyM.

KuméBuii MarepuayiapHi XaXKMUHU Ba KYJUTAHWJIMIIMHU OIIUINU UILIA0
YUKAPUII KOPXOHAJAPHUHT MOJAUI-TEXHUKABUU Oa3aHU SHrWjIall YYyH acoc
0ymm6 xucobiaHaau.

Kunuiok XY )KAUIUKHA PUBOKJIAHUIILIH, KHIILTOK XYKaJIATU
VCUMITMKJIAPUHUHT XOCWIIOPJIMTHUHU OIIMPHUII MHUHEpPANl YFUTCHU3, MECTULHU],
repOULIKU/ICU3 Ba SIHTH YCUMIIMKIAPCH3 MYMKHH 3Mac.

Surn dapmaneBTUKa CaHOATH PHUBOXKJIIAHUINN KUMEBUU MOJJaypra Ba
KUMEBUW TEXHOJIOTHSIAPTa ACOCIIAHTaH.

bup #iunna xaxon 6yinvya Munepan YrutnapHuHr Kymnanwmmm 150-160
MJIpJ. TOHHAHW TalKWI 3Tagu. KaxoH 0o3opuaa MHUHEPAN VFUTHU ACOCHI
ucteeMonurcu Oynap: Xurtot -32%, Unausa- 14%, AKI — 13% Ba bpazunus —
6,4%.

V36exucTon PecriyObnukacu  KUMEBUN  CaHOAQTUHUHT acocui
nyHanuynapunan Oupu, 0y- MUHEpasl YFUT Uiuiad ynkapuiil. JKaxoHmaa KAIUIIOK
XY)KaTUTUHA ~ PUBOXKJIAHUII ~TEHJICHUUACH MHUHEpajd VFUTIApHU  HILIA0
YUKAPUIITHU PUBOKJIAHUIIINTA TabCUP 3Taau. AXOJWHU YCUIIMHHU Ba Xap OuUp
WHCOH Yy4YyH YypTaua KanopuiiHu 9%-rava ommmmHu uHOOaTra onubd 2030
Hniga KMIUIOK XYKAJIUK MaxCyJIOTIapUHU UCTheMoul Kuiui 60%-ra omaay.

O3HK-OBKaT MyaMMOCHHH XaJl 3TUII YYyH O3YK OBKaT MaxcCyJOTIApUHU
unUiad YMKApUIIMHUA Ba YHUHT TapKUOUJArd 03yKa 3JIEMEHTIapHU MUKIOPUHU
OIIMPHUII YYYH MUHEPAI YFUTIAP KEHT KYJUIAHWIMIIN JO3UM. Y HIAH TaIlIKapH,
JKaxoHAa UKJIUM Yy3rapumu Ownan 2030 Hwiga xaiganaauraH €p MaijaoHH
55%-ra kamasiu. IIlyHUHT yuyH MUHEpall YFUTIIap KyJuam — 1013apo MyamMmo.

ByryHku KyHza aiipuM MHUHEpas YFUTIApHU KyJulall KaMainO, KOMIUIEKC
VFUTIIAp KEHT KyJUIAaHWIMOK/A.

Xos3upru kyHaa PecnyOnuka kumé canoatnna 170-1aH OpTUK MaxcysoT
unu1ad YuKapuiaMokaa. PecryOonvkaHuHT MUpUK KOpXoHamapu Y3kumeécanoat”’
AXK-ra Oupmammgunap. “Yskumécanoar” AXK-wuHr kynm kopxoHamapu 1960-
1980 innnapna Kypuiaub Oup Hewa mMaporaba peKOHCTpyKHusutanau. Oxupru
nutapaa “Kyarupot cona 3aBoau” Ba “JlexkoHO00 Kanuiii YruTiap uiiad
YUKApUIIL KOPXOHAJapu WIIra TyHau. XO03upru KyHaa OXaHrapoHja pe3uHa
MaxCyJIOTJIapu MIIIa0 YMKApHUII KOpXOHAcH Ba amMMuak, kapbamuna, Ba [IBX
MaxCyJIOTJIapy HIILIA0 YUKApUILl KOPXOHATAPU UIITA TYIIJIH.

KuméBuit caHOaTUHUHT caMapajOpJITu STHTU TEXHOJOTHUsIapra OOFJIUK.
SHru TexHoJIOTHSIAp acocuja MaxalUIMid XOM aménapiaH oKopu cudatiu
MaxcCyJIOTJIap OJUII MyMKHH.

PecnyOnrkanuHr KUME CaHOATUHU PUBOXKJIAHTHUPHIIT Y4yH
TEXHOJIOTUSJIAPHU  YTJIEBOJIOpOUIapra acociad MUHEpan pecypciapiaH KEHT
doinananu0 SHTU MaxCyJIOT OJIUII 3apyp.

Byrynarn kynga OAX “Y3KkUMECAHOTHUHI MakKcaad KUME CAaHOATHHHU
SHTU TEXHOJIOTHSUIAPHU KYJIIad MOJEpHU3AIMsIIAI, PEKOHCTPYKIUsIamnl. by
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aca MaxCyJopTIapHM HApXWHU Tacalummra  Ba CcUpATUHU SXIIAIANTA
KEJITHUPAJIN.

FOTyK XOpmxkuil KOMIIAHUSUTAPHU Kajad 3THO KYIIMa KOpXOHaIap TallKUII
ATUO SKCHOPTra HyHAITUPUITaH MaxXCyJIOTIapHHU UIILIA0 YAKUII MyMKHH.

2.3. Kanuiiiu Ty3Jap oJMIlI yYyH acoCHii XoM amnéJiap.
Y30eKHCTOHHMHI KAJMAJIU TY3J1ap KOHJIAPH.

Kanmiinu mapnanimapHUHT acocuii MaHOAW JPHTHU3 CYBIIAPUIUD:
1.Kagumru 1pHrU3nap ,Xo03upru KyHja ep Tarujaa KoJjraH.
2.11lyp a3Hru3 cyBiapu.

Potassium Cycles through Complicated Ecosystems
to Sustain Plant and Animal Life

K in liquid
fraction
o to water
~ Rivers courses al

‘Food

Minerals Harvest
deposited
as' Y,

Plant uptake
& growth

Potash

Extraction by
mining or from application
salt pa Separation of to soil
salts’ for use as

fertilizer

(™
PN
Jlenru3 cyBiapuiaH XOCWI OyiraH KaJdWiid MabJaHiapJaH OJIMHTaH Kajui

YCUMIIMK Ba XalBOHJAp PHUBOXKJIAHWINKIA HINTHPOK 3THO sHA CYyB OpKalu
MabJaHIapra ailIaHuIIIeK MypPaKKal IUKIHK YKOCUCTEMaHU XOCHIT KHJIaIH.

Kanuit mapnanmapu — xmopuanap, cyibdariap Ba CHIMKaTIapaaH uoopar
dolinanu (kaauiHU Y3 WUura OJraH) MUHEpaUlapJaH Ba MabJlaHra apaiammo
KOJITaH KepaKCH3 KMHC MHUHEpaJJIapy apajalliMaliapiiaH XOCHI OYNTaH Ty3JH
TOF YKHHCIIAPUHU Y3 UUUTa OJa/IH.
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2.3.1 - xxanBai

. K,0, % | 3uunury,
Homu Ty3 TapkuOM Kaauii MUHEpaIIapH MEKZIOPH VAL
CunsBunur | NaCl- KCI -
CunpBuH KCI 226-32 S 2000
Kapnammr | KCI - MgCl, - 6H,0 17 1600
Kaunut KCl1 - MgSO, - 3H,0 19 2100
[Ilenut K,SO, - MgSO, - 6H,0 93 2100
Jlauroeitnut | K;SO,4 - 2MgSO4 93 2800
[Momuramur | K;SO,4 - MgSO, - 2CaS0, - 2H,0 16 2700
AnyHuT (K,Na),SO, - Al (SO4)3 - 4AI(OH)3 93 2700
Hedenunmu
konmentpat | (K,Na),O - Al,O3 - 2Si0, 6-7 2600
Jleonur K,SO4 - 2MgS0Oq, - 4H,0 174 2250
Kanynur K,SO, - CaSO, - H,0O 28 66 2600
Kamu6opur | K,O - 4MgO - 11B,0; - 18H,0 5 é7 2100
I'mazepur 3K,S0O, - Na,SO, 49’ 37 2700
.HGﬁI.[PIT Kzo . A1203 : 4S|02 21’56 2500
I'maykonut | (K,Na),0-(Mg,Ca,Fe)O-(Fe,Al),Oz- 12’27 2200-
4S510,-2H,0 ’ 2800

Kanuit mabganu TapkubOura Jod-kapOOHAT JKUHCIApW, MUHEpaJIap,
kymmmyaiap: ramt — NaCl, runc — CaSO4-2H,0, kuzeput — MgSO,44H,0 nap
KUPAJIN.

EpHUHT yCTKM KATTHK KaTjiamuja Kanuid mMukaopu 1,5%ra sxun. Kanuii
KYII SKMHCIApJIaH TapKUO TOMNraH aJIOMOCHUJIMKATIap, Jaja IIIaTiapH,
IpaHUTIAp, IIEHUTIAp, KATTUK Ka3uO OJIMHAJAWIaH Ty3 KaTjamjapud Ba Ty3
SpUTMAIApU TAPKUOUTA KUPATIH.

Kammit mabgannapu — ymapaa y €ku Oy MHHEpalap MUKJIOPUHHUHT
KYTIUTATH OYMrJa aHUKJIaHAIH.

Kanmuit MabmaHmapuHUHT KUMMATIWA —apajaimmaiapu — Opom, Hom,
pyouamii, Mmuc, pyx Ba Oomikanap.

KanuiHUHT MyXuUM Ty3JlapuJaH — XJIOpPHUA, Cylb(aT Ba ynapJaH XOCHJ
Oynaguran MUHEpaJLIap XUCOOIaHAH.

JIpuru3 Ba okean cyBnapuga TaxmuHaH 0,05% xamit G6op. JynE
OKE€aHUJaru TaXxMHUHAH 1,370”‘106 KM MUKAOpujaru cyBaa 7 * 10* Touna K,0
oop. Illynmait kuamb 1ayHE OKeaHW Kaauiiau OWpPUKMAJIApHUHT TyraHmac
MaHOauIHp.

Kanniinu MabaaHIapUHUHT AYHE Oyiinua yypamm.Y30K 4eT JaBiatiap
opacuja Kajauil Ty3JMapuHU HIDIa0 YWUKApUIl Ba 3axupacu  Oyitnua
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The Largest Potash
Deposits Are Deep
Beneath the Earth’s

0 msl Surface
Potash recovery requires
complex and expensive
S0 mining techniques
The depth of the ore may
limit access to the deposit
000 m—

Potash Deposit

Example: Saskatchewan Deposits
OoupunHun ypunHu Kanana sramnaiinu. Kananajgaru sHr MMpUK Kanuil Ty3napu
koHu CackayeB OYIMO, CHJIBBUHUT Ba KAapHAUIUT MHUHEpAJUIapUIaH MOOparT.
Kamnit ty3mapu katnamuHudr uykypiura 750 man 2500 m.raya, CUIBBHUHUT
KaTilamyapu Kanuuiurya 1,5 ngaH 5,2 Merpravya, MabJaHJard SpUMaiiuran
KoMK Mukopu 1-8%.

AKlIxarn kamumii ty3mapu pecypciapun Hero-Mexuko, Kamudopuus Ba
FOta mratnapuga xoinmamrad. Kapncbax arpodumarn kanuit  Ty3napu
KaTJIaMJIapu acoCHUil caHoaT axamusTtura sra. Kanmuii Ty3napu CUJIbBUHMT,
JaHTOCWHUT Ba MOJIUTATUTAaH HOOpaT.

CunpBuHUT KaTinamiapuaud kKazub omum 300-460 M. uykypawkga oiaud
oopunaau, KatiaM Kamuaiurd 1,2-4,2 M. llyHuHrIek JaHrOeHHUT KaTiiamiapu
XaM Ka3ub oJIMHAJIN.

I'epmanus (OMoHuUs1) KAJUH TY3JTApUHUHT KaTTa 3axupaiapu Kanyouii
Ba Illumonuii ['annaBep paionnapu, [lactkm Ba IOxopu Peitn xaBzanapw,
myHuHraek Bepa-Byned Ba JKanyOuit ['apu okpyriapu derapanapujia
TynnaHrad. Kaimmi MapJaHIapuHUHT acocui  KOoHjapu @OpaHUMAHUHT
dubp3acuaa okodnamrad. Kammit  Ty3mapu 400-1000 M. wyKypaumkia
YKOMJIallraH, KaTjJaMJIapHUHT KaauHiuru 2-6 M, Mapaanaaru K,O mukaopu 16-
21%.

Hcnanusina kaaui Ty3Japud Karmiamiapu bapcenoHa NpOBUHLMACHIA
womnamran (Kartaion Ba HaBap KOHIapu) CHIBBUHUT Ba KapHAJUTUTIAH
TAlIKWI Tonrad. KapHa/uMT KaTJaMUHUHT KaiauHiaura 15 m.ra skuH, KO
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Mukaopu — 12-16%. Kaprammmir ocTuaa Maxcyinop CHJIBBHHUT KaTjiamMHu
Jkonnamras, KamHaury 0,9 nan 7,2 m.raya, K,0 mukiaopu 17% axud. Katanon
KOHJIapUJaru Kajauid TOPU3OHTUHUHT >KOWJAIMII YyKypauru 275-1500 m. Hu
tamkui 3taau, HaBapaa sca 100-400 M.HM TalIKuiI KWTaIH.

Uranusuuur kaaumii ty3jaapuam cudariu kartiamiapu K,O Mukaopu
12% sxuH kauHuTaaH wuoopar. Ymap Cununus opoiuaa 300-540 wm
YyKypJIUTH/IA KOMIAITaH.

Auriusitauar MopKkmmp Kanuii KOHNApHAa CHIBBHHHT KaTJaMiapH
ropu3oHTandb xoijga 975-1200 M. uykypiumka sxkounamrad. WMmraum  katiam
KaJIWMHJINTH 23 M.rada.

Hcponnaa kaamii Ty3aapu man6an Yk (MepTBoe MOpe) IPHTH3 parnacy
xucoOmanaau. Xap3ajapla KapHAUIUT YYKTHPWUIAAW, CYHIpa CUJIBBUHUTIA
KaiiTa unulaHagy, OyHaa (uoTanus Ba MCCUK APUTHII YCYJIH KYJUIAHWJIATH.
Kamnit ty3nmapu 3axupanapu, myHuHrgek Iloabma, Konro, Mapokko Ba
OolITKa MamJlakaTiiapaa MaBxyITup.

MIAXaarn Kanuiiiu Mabsaan Kowngaapu. SIKuH yer siapja Kaaui
Ty3JapUHUHT 22 Ta KOHU XHUCOOra OJIMHTaH, KUJIWPUO TONWJITaH 3axupaliap
yrran acpauHr 70 wwuiapuna 24 MIpA. T. TAIKWI 3TOA Ba (akar 2,5 mMup.
TOHHAaCH CaHOAT 3axHpajlapura TYFpU Kelaau. DHI MWUPUK Kalduil KOHJApH:
Bepxnexkamck Ba Bepxnenewopck (Ypan);  Crapobun, KonaTkeBuunm Ba
[lerpukoB (benopyccus); Ilpuxapnatee (Ykpaumna); [aypgak Ba Kapurok
(Typxmanucton); Xumsa (Kosoructon); Tro6sratan (Y30eKHCTOH);

CrapoOun koHU — benopycCUsSHUHT Kajaui Ka3ub ojiMHaAUTaH OaccelHu
(xaB3zacu). Ilpunste uykypauruaa  Conuropck Ba CrapoOuH 1Iaxapiapu
xynyaunaa xoinamrad. CTapoOUH Kalluid Ty3/i1apyu KOHUM BepxHekaMcK KOHJapu
kabu (¢akaT XJopuiIap — CUJIBBUHUT Ba KapHAUIUT OWJIAH MabIIyMIUD.
CrapoOMH KOHMHMHT Kalud Ty3Jlapu TapKuOM Ba TY3WIMIIHW OWIaH
BepxHekamck KOHH Ty3JIapUJIaH KU AN dbapk KMJIagu. Jlon
apajalMaIapuHUHT OPTHKYA MUKIOPU Ba KOHHUHT XKy/1a MypakKka0 Ty3WJIUIIIH,
ylIapHUd KaWTa wunuiamra karra Tabcup Kuwiaad. CTapoOMH KOHHM TYpTTa
CUJIBBHUHUT TOPU30HTIApUra 3ra. ['Opu30HTIAp TOWI Ty3H, KapHAJUIUT Ba JIOU
KaTjamaapu OujaH alIMalliiHUO Typaju.

IlerpukoB koHu 1966 iwnnga ouwmnran Ba IlerpuxoB maxap (Iossuib
BWIOATH) Xyayauaa [[punsate 4yKypJUTrHHUHT MapKa3uid KUCMUJIA SKOMJIAIITaH.
KoHHMHT Ty3 KaTjaMd KecUMH TapkubOupa kamuid Oynran 20ra sKUH
TOPU3OHTIIADHU TaIIKWI KuWiaaau. Kamuil katmamMuHuHT KanuHiaurd 1300m.ra
eTaau. MaxcyJoT 30Hacu KYI MapTa ajJMaliud TypajguraH rajuT, CUIbBUH Ba
Ty3CH3 JKMHCIAp  (JOJIOMUT, AaHTHAPUT, JIOM, Mepreiib,  ajJeBpPOJIUT)
KaTJIamyiapuiad ubopar.

Ilpukapnaree (Kapmatr ouaau) konnapu JIbBoB Ba lBaHo-DpaHKOB
BUJIOSTIIapu uerapanapuaa Kapnat Oyinab suu 20-25 M Katiaam KypuHHUIITHAA
x)oimamrad. Ynapaan sHr uupukiapu: Cre6nukos, Kamym, Tomun, Iluitno,
JombpoBckuii, HuneB, TpoctsHen. Ymap acocaH JaHMOCWHUT-KaWHUTIN Ba
KaMHWUTIIM JKUHCHAp OwiaH skamuanrad. Kamuii Ty3mapu KaTiampaa (KOHJIapH)
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IIYHUHT/IEK CHJIbBUHUT, KHU3EPUT, TMOJUTaIuT Ba OOIlIKa MHUHEpaJap
KYpUHUIIHAAIUDP. XIOpUI-CyIbdar Typuaaru Kaaui Ty3JapuHUHT 6opauru Oy
KOHHUHT, XJOPCU3 KaJul VFUTJIAPUHU HILIA0 YUKAPUII YUYH SITOHA XOM amié
0a3acu YKaHJIUTHHH KypcaTaju.

Kapawk Ba TDaypaak kxonimapm Typkmanuctonga koimariran. KCI
mukaopu 21-35%. Kapiionk KOHMHUHT Kajduil Ty3Jlapd CUJIBBUHUT Ba
KapHaumtaad, [ayppak »ca cunbBHUHMTAAH wuOoparnup. Ty3nmd KaTiam
kanuaaura 800-900 M ra erany.

AKunsiH KOHM AKTIOOMHCK IIaxpu sKuHUAA >koimamraH. KoH MKkuTa
Kanuiii ropu3oHTra sra. [lactku ropu3oHT 25-37 M. yMyMuil KanmuHIMKAAry 3
Ta TMOJIMTAIUT MavyKadapuiaH TAIIKWI TONTaH, IOKOpucH 3ca Kanuumuru 10-20
M. OYNraH MKKWTa CUJIBBUHUT MauykajapujaH ubopataup. [lomuramutoa K,O
10-11%, cumsBunautga 19-21% K,O (30-33% KCI) tamkun stagu. Karmam
yykypauru 400m nman 750M rava. KartiaMJapHMHT TY3WIHIIA MYpakkad Ba
YIApHUHT KAJIWHIUTH Oup Xuia 3Mac; Oup Xuil Koiiapaa Epuiunuiap,
KAaTJIAMHUHT TTapyajJaHUILIapy Ba OOIIKa Oy3UIUIILIap MaBxKY/I.

TIOBOTATAH KAJUMWUJIU TY3JAPHU. 1951-imnga Tro6sraran
AHTUKIMHAIUAA y4YTa TOPHU3OHTAArd Kajduil Ty3jgapu OWIaH TOII TY3H
KamHinra ouwad. FOKopu Ba ypracm HOCAHOAT MACTKUCH 6M KaJMHIIMKAA
tapkubuaa 30% sxun KCIl oupuxtupran (18% K,0) 6y:1a0 caHoar axamusTura
ara

1965-fimnraua  Y36eKHCTOH XyAyAuJa Ty3 KOHJIAPMHHHT HKKH TYPYXH
OUMJIIH.

I'yryprror (I'aypmak) — Trobsraran — TrobOs3ratan, AxOam, Yeypkana,

Yepaxk.

Kaitnantay—baitdaxypxon, Kanray, ['ayxon, Kusunmoszop, baiiOnuexaH,
CypxoHn, Kyuuranr-boiicyn, Xamkan, [llypa0coii. 4.4- pacm).

['yrypTrTofrHUHT TanoreH (Qopmaiuscd ydTra acocwil OallaHJIMKKa
OYMHAAN: MaCTKU-aHTUAPUTIIH, YPTa-Ty3J1, IOKOPU-TUIIC-aHTUIPUTIIH.

[TacTkm OanmaH/UIMK  OXAKTOII KATJaMHd Ba OJTHHTYTYPT YHHHH
OMPUKTUpPTaH THUIIC-aHTHUAPUT KariaaMu anMamub typaau. ONTHHTYTYPTIU
OXaKTOIUIAPHUHT  KAJMHIUTH MapMmap TypUAard aHruapuaiap OwiaH
anmammany. 30-35 M KaTuHIMKAArd aHTHAPUT OajJaHUTMTHHUHT FOKOPH KUCMH/IA
3-5 M rava KaJdMHJIMKAAQ KYJPAaHT TOLI TY3WHUHT JMH3acCU Maig0 Oyira.
Kanuuamuru 300-350 M nu ty3nu |l 6ananpnuk [letpoB TomMoHuman Oup Heya
KaJMHIuKKka OynuHanu. Kamuit Ty3napu HamMo€H OynaauraH TOII TY3WHUHT
NacTKM TadKacu MyIITH Ty3 Kaymummruna sxoinamanu. CwisBuautna KCI
Mukaopu 2-4 nan 8% raua y3rapanu. FOxopuaa, katiam kanuanuru 1,5 gan 8
M raga Ba KCl mukmopm 25-30% ra OyiraH CHJIBBHHUT Ba KapHAJUIMT-
CWJIbBUHUTHUHT UKKUTA KaTJIaMHJIaH uOopar. 24 M ra sIKWH KaJIMHJIUKIA aCOCaH
IYIITH Ba TYK IIYIUTH KAJIWWJIN TOLI Ty3H >KOWuiamrad. Tour Ty3u KaTJlaMUHUHT
yctuaa 30man 100m raua 6oii Ba cHiipak CHJIBBUHUT Ba TOII TY3HU aIMalTuHUO
Typaaurad, 1,5-4 ™M Kanuanukagarn kanud Ty3napunHudar |l kaTtnamum
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JKoWyamraH; 0ab3u xoiiapaa kapHanuT Xocwn Oyinaan. KClauHar KaTiiamoaru
Mukaopu 14-34%.

l'aypmak Ba TroOdraTaH KOHJIApW oOpacujaru OWp KaTop Xyayaiapa
rajJloreH >KWUHCIAPHWHT f03ara YWKWAIIM Ky3aTwianu: Jlsimmvkan, AxoOar,
bembynok, baiiduuekan Ba Oomkanapnaa. Kanmmii katinamu ynapaa wyk 6ynuo,
Oy ep OoCTH PpO3WsACHHUHT HaTmwxkacuaup. ['aypmak Ba TroOsraTaHmaH mapKuii
Ba KaHyOWH-mapkuii 14 Ta Xyayana TrajaoreH >KMHCIApUHU F03ara YNKKaHJIATH
Mabiaym: Kupkkus, Caér, Kopakus, Kopa-orou, baitmamkanak, bo3optena,
Aymxelikan, Xyku3 Oynok, OkroB, XykankoH Ba Oomkanap. Kamuit Ty3napu
TOII TYy3JaPUHUHT MabJIyM OYMK KOHJIApH OWUJIaH OOFJIaHraH.
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2.3.2-pacMm. KanyOuii-rapomnii Xucop TOF TU3MaJapu 0yiin4a Kaauiiam
TYy3 KOHJIAPWHHUHT JKOMJIAIIMIIH.
1 —Tl'aypoax, 2 — Kuzun mozop, 3 — Jlaimuxop, 4 — Trobseaman, 5 — Oxbauu,
6 — Yeypkana, 7 — Yexuap, 8§ — batibacypxon, 9 — Kaumay, 10 — I'ayxon, 11 —
Kusunmasap, 12 — baiibuuexan , 13 — Xyorcauxon, 14 — Xykuzoynox, 15 —
Kyeumane, 16 — Xamxan, 17 — Cypxan, 18 — Kammayp ea Annamypoo, 19 —
Kapabunw, 20 — Aiinabynox, 21 — Kuzun xypo3.

TioOoratan kanuii KoHMzaa wum Maigonu [aypmak —OATHHTYTYpT
KOOMHAaTHAaH 35 KM. IIMMOJUK-IIApKIa Ba Kamkamap€ BUIOATUHUHT
Hexxonob6oa tymaH mapkasujan 50 kM >xkanyOuii-mapkaa Kutod OekatuiaaH
150 kM. macodana xanyoui-mapKkaa KouairaH.
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TioOoraran Ty3unmacu yuta Oypmamad Tamkwi TomraH: KypcanTor,
Kopawarar Ba aifHan accuMeTpuk Ty3wmnuu Tro0sratanaad. KoHHUHT
HIMMOJIMKA-FapOuil KUCMUA f03ara OXaKTOIUIap YUKAJIM, yiIapJa TUIC-aHTUJIPUT
KaTiaminapu €raav. FOkopuma Kanuil Ty3JapuHUHT y4 KaTJaMUHHM Y3 WYUTa
oJsiraH rajgoreH Katiaam (300-350 m) éramu.
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2 4-pacm, [aypaakn Xyayuuiari I0Kopi opa

ra’goreH GOPMALIACHHITHE KECHMIT .
2.3 -pacm TwoOeraran kaaniiin MablanjaapiHiHi I rmrTynpok, 2 runc , 3 anriaput, 4 Towm Ty,
AKOTLIAUIBIL BA VHII KA31O O/ skapadHiapi, S KA Ty3ap naModén OyIanran Tom Ty |
6 — Kaamiian Tysaap karaasmin, 7 — oxakrout,

8 — OJTHHIVEVPTI OXAKTOL,

Ty3nmu KaTIaMHUHT KQJIMHIIUTH KaHyOuii-rap6 WyHanumuaa ycaau. Yoy
OYMK KOHHUHT OyTyH KUPKAMH OYyiiMua TOII Ty3W KATJIAMUHUHT IPOIICHT
HUCOATH TaJOTeH KATJIaMHUHT Ty3 OWJIaH TYHMHTaHJIMK KOI()PUIIHEHTHIHP
Bay 29 nan 99,5% raua ( ypraua 90% ) y3rapanu.
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4. KaJuilyia Ty3JIJapMHH OJIMII YCYJJIApH

Kanuii MabllaHTapyUHUHT XOJIaTUTa Ba €p OCTUIA >KOMJAIIMIIWra Kapao
Kyinaa ycyiiapa Ka3uo oJIMHAIN:

1.IlaxTa ycyJau.

2.Ep oc Tuaa 3putm ycyJiu.

3. TaOuuii éku BaKyym ocTHAa OyFJIATHIIL.

IlaxTa ycyqam. By ycynna umydWiapHd HWII MaWJOHU Ba KUXO3JapHra
Gopuuutapu yayH  Beprukan &km  30°  raua Oypua ocTHga — maxra
Ka3wiagu.MabpJJaHUHT TeOJIOTUK Kenud uuKuiura kapa®d  mamieHa  Eku
HNOPTJIATUII Onnan Ka3WIajn.

Ep ocTuaa sputHil maxtaiad ycyiara Kaparasaa, Oup Heua yCTYHJIMKKa
Jra: IIaxTaJd THPrOBYM MOcCiamajap Tajad STWiIMaiau; HePT caHoaTuia
KYJUIAaHWJIQUTaH MabJIyM TEXHOJIOTHS Ba  KypwiMalapuaaH QoiigagaHuil
MYMKHH; Ka3u0 OJIMIIIHUA KaTTa YyKypJuKIapAa oaud OOpHIll MyMKHH, JIEKHH
maxrany ycyiaa Oy aH4yaruHa KUUuHAWp. By ycyn Tomr Ty3nmu MabIaHiapHH
KaliTa WIalga KeHT KyJUIaHWIMOKIa, OyHH XaMMa TypJard KOHJapja Ba Xap
xua Tormu xyayaiapaa 2000M yykypiukkada OYJraH T'€OJIOTUK IIapouTiaapaa
kymram MymkaH. 305-310 kr/m® mum NaCl mamokobu — Oyiimda Kymykiap
yHymaopauru 80 M>/c Ta eTHIm MYMKHH.

Kanagagarn CackaueBaH KOHHJa WIJUIMK WIUTA0 YMKapuIil KyBBaTu 614
MuHr/T KO Oynran 3aBoj MaBxyl. YHIa ep octuaa kanuil kariaamu 1200-
1600M uykypiukaa CyB OwIaH 3pUTHO OJIMHAAW. XOCWJI OYIraH Hamoko0
bpakuoH KpucTajUIam ycyiu OWiiaH KaiTa WIUIaHaau: OyFIaTUI KapaCHHUIa
Hatpuii xmop kpuctamutanaaw; NaCl kpucrammapu axpaTuinrangaH CyHT,
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sputMma TapkuOunan KClam axkpatu® onuin ydyyH BaKyyM-KpUCTAJUTH3ALUATA
r00opuIaIn.
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Tauépnaw kamepacu

2.3.5-pacm. Ep ocTuaa 3puTHIN KAMEPACHHUHT XOCHJ OV IMIIN
Ba HAMOKOO OJIMII KYAYFH KMX03J1apH.

Ep octuna sputui cenextus paxat KCl Hr 5puTHO axkpaTHO OIHII OpKaIH
EKH KOHIPYIHTH ycyina, sbHu dputMma TapkuOumaru NaCl:KCl uucbatn
MabJlaH/la KaHJaal HucOaTaa Oyica ymia Mukaopaa OViaumm kepak. AMaauér
myan kypcatauku, KCl Hu cenekTuB uikopnad roBHO (3pUTHO) aKpaTHII
camapacus, YyHKUd TaJUT Kamepaaa WuFuinbd Koiaau Ba dPUTYBUYMHU CHIIbBHH
KpucTajuiapura etud OopummHM  KuiinHinamTupaad. CaHoaTna — Kaiaui
MabJaHJIAPUHU TYJIUK SPUTUII YCYJIU KEHT KyJlamaa KyJUIaHWIAIH.

Ep octuna sputum 2 ta ycynna oaub Oopunaau: 3MHACHUMOH (KaTiam-
KaTjlaM KeTMa-KeTJIUTuJa) Ba Tuapokynopuil. Mkkama ycyinga XaMm SpUTHII
KaMEpaCUHU JpUTYBUM OWJIaH [OBUIITA TaW€piad oOJuII Kepak: KailTa
WIUIAaHAETTaH KaTJIaMHM Talépnam ynuamnapu — Oamanamuru 1,5-2 M Ba
MalgoHn 8-10 MuHT Mm%, Karra OPUTHIL MAWJOHW OJMIIAAH MakKcaj -
TYHWHTAaHTa SKUH KOHIICHTPAIMSIIard HaAMOKOO OJUIIIIUD.

Kamuii Ty3nm KyAyK Karmiiamy TYJHUK YyKypJWTArada KauTa HIUIAHAIU.
Kynyk konmonHa OwiiaH MycTaxkamiiaHaad. MabaaH Ba KOJIOHHA JEBOPJIapH
opacy IEMEHT apayialliMacy OWJIaH TYJIIUPUIAIA Ba UYKA KUCMUTA 2Ta «Tpyda
nuna Tpyda» cuctamacu Oyitnua KojoHHa ypHatuinaau (4.5-pacm ).

Taii€pmam OocKkuYHMIa YCTKHM KHCMHHHM XHMOSJIAIl Y4YyH KamMepara
Ty3Jlapra HucOataH uHEpT Oyiran mopamanap (acocaH He(dT), coJiApka EKH
CUKWITaH XaBo Oepwiiaii. XaJKaCUMOH THUPKHUII OPKadu TY3HHU DPUTHIN YIYH
HUCCUK CYyB Oepuiiagy, SpUTMa 3Ca KOJOHHAHUHI YpTa KUCMHJIAH YUKAPHUO
omuHaau. ['mapodoO CyOKIMK Kamepa HOKOPM KUCMHUHHU 3pU0 KETUIIWaH
cakjiad Typaau Ba Kamepa JuaMeTpu acTa-cekuH Tanad stwirad 100- 120 m
KaTTalMKkaya keHrainb Oopanu. Tait€pmam 6ockuuu 350 gan 500 cyrkarava
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ABOM STAJM Ba HaTikaga 250 MUHT M° macT KOHueHTpamsuin (40-170 xr/m®
NaCl) ty3nu Hamoko6 xocuit 6ynaau. By Ty3mu spuTmainap Tanniad o0opuiaan
€KM Ol Ty3Ura KamTa Uiuiall y9yH TYUUHTUPUIIAIN.

[IMuapoxynopuin ycynuaa ruipood CyrOKJIUK KUCMaH CYpuO OJMHAIN Ba
KaMmepa IOKOpU KMCMHJIa MHTEHCUB SPUII XKapaCHU KEeTaJu, YyHKH SPUTYBUU
CYB ApHUTMara Kaparaija 3uwinra kuuuk. Kyayk TyOupa TYWHHMAaraH spuTMa
murmnanu. Kaiita unutam HaTvkacuaa xkaMmepa OajaHJJIMIU KaTTajlallaad Ba
HUJIMHJpra sSIKUH OVJraH MIakira sra 0yinaau.

Ep octuna katnamiapuHu KeTMa-KeT SpUTUII yCylInuaa KaMepa Tyouna oup
KucM TtHapodod Moama cakigaHu® Komamu, KariaM 3ca 3-6M OamaHaIuKIa
3MHacUMOH Kuinb kairta wnuianaau. llly Ounan Oumpra, cyB OepyBuu Ba
HAaMOKOOHM CYpPYBYH KOJIOHHAJNAp POCTIAHUO TypHJIaIu.

["amyprust WIMHIA-TaIKUKOT UHCTUTYTH MabIyMOTIapura Kypa ep octuaa
SPUTHIL YCYIM KyWHIard Xojuiapaa Makcaiara MyBoduk: 1) mabliaH cyBaa
ApyBUYaH MOJJajap/iaH TaIIKWJI TONraH Oyica, MacajaH, CUJIbBUHHUT, XapT3aJibT
Ba kapHawut (MQCl, muknopu 5% raua) Oyica; 2) mabnanaa KCl Mukaopu
20% nan kam Oymmaca; 3) 1000 merprada OyiraH YyKypivKaa MabAaH
KAJIMHJIUTH SM J1aH KaM OyiiMaca, KarTta 4yKypiukiapaa MmuauMman 10m ra TeHr
oynca; 4) MabgaH 4yyKypaura 12xM Oynranna; 5) KOHAMIMOH MabIaH
3axupacu 500 MIIH.T 1aH KaM OyIMaras xoJija.

Ty3napHu ep ocTuaa YpUTHO, HAMOKOOIApPHU IOKOpHIA KailTa UIILIAIIHUHT
apzamukiapu: mabaannapau 1000-1200 M uyKypiukaa KaiTa uiiam UMKOHH
OopiMru, aMMoO IIaxTaldd ycyJd ydyH Oy peHTaben 5smac; maxra yCyjiaura
HOJIOWMK, JpUMaluraH  apajammMajiap MUKIOPU IOKOpU  Oynranna,
MabJaHJIApHU TYJIWK KalTa WMOUIAll UMKOHUATIAPUHUHI OOpJIMIH; XOM-alé
OJIMII Y4yH Kamurtajd malmnariap capGUHUHI KaMalMIlK; MabJaH KOHJApPHUHU
AKCIUTyaTaluMsira TONIIMPUII MYIAJATUHUHT S5-6 Hwigad 2-3  #iuiraga
KUCKapHIM;, OYNakiaii, CUJIbBUHUTHHM 3PUTHUIN Ba JIOWIM HUIAMJIAPHU FOBUII
xkapa€Hiapu — OyIMaraHjaurd  y4yH  KadWTa  WOUIAIIHUHT  TEXHOJOTUK
OOCKUYWIAPWMHUHT KaMaWWINM, WIIIa0d dukapuiga (akar To3a HaMOKOOIap
WUIUIATUIIUIN ~ TEXHOJIOTHS  Ba  JKapa€HJapHH  aBTOMATJIAIITHPHUIIHH
COJLTANAIITUPAIN; Kyla OFUP OYJTaH ep OCTH UILIAPUHUHT KUCKAPUIITH; aTpod
MYXUTHH KaM U(DIOCTAHUIITH.

Ep octupa wumkoprnad roBUII (IpUTHII) YCYIMHUHT KaMYWIHKIApU:
KaTIaMJIaH (oraau KOMIIOHSHTIAPHU aXpanIl KypcaTkuun kuduk (25-30%);
UIIKOPHM OYFJIAaTHUIl Y4YyH KYyI MHKIOpAA HCCUKIMK capdiaHaau, Oy sca
HaMOKOOHM KalTa UILIal HapXUHHU omupuod rodopau.

Kanuii mabaaHnapyuHu e€p OCTHAA JSPUTHUIL TOF-T€OJIOTHK IIApOUTIIApU
MOCJIMTUTa Ba HAMOKOOHM KOHIIEHTpJalll HATWXKAachAa OJIMHTAaH Ol TY3UHU
COTHIN €KUM WIUIATUII COXAJIapU MYMKHH OVJraH XoJurapja KyJjiaml Makcaara
MyBOGUKINDP.

Kuunk 4uykypivkaa Ba KaTjiaM KaJIWMHJIWTH KUYWK OYiraHjga ep OcCTHaa
UIITKOPJIa0d SPUTHIN YCYJIM UKTUCOAWM )uxatnan camapacu3. LllyHuHr Owmman
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Oupra, MabgaH KaTiaMuHUHT kounammmu  1000m nan uykypaa 6ynca, ymoOy
YyCyJI 3HT KyJIauuaup.

Taduuii Ty3/M HAMOKOOJIApPAAH KAJWi XJopuja oJuml. J/[PHTU3 CyBHU
Kaui Ty3japu Ba Oomika (oigany sJeMEHTIApHUHT TyraHmac MaHOauaup.
[IIyHuHT y4YyH, Talyprak XOM-all€éHU KalTa HIUIAIIIa KOMIUIEKC CXeMmajap
KYyJutlaHuiaau. Xo3upJla panajapHu KalTa uluUianga coaa, cyibdaT HaTpui,
XJIOPJIM KA, Kanui cynbdatu, CyroKk OpoM, OpoMujiiap, To3ajlaHraH MabAaH,
OpoM KHCIIOTa, HaTpuil mnHpoOopatu, IUTUN KapOoHatu Ba ¢ocdaTiapu
OJINHA/IH.

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

reet

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

Injection Well

@en

Ty3napHu yTa TYHWMHraH SpUTMaNapiaH OyFiaTHIL, BaKKyM-KpUCTaJJlall
BAa KpHUCTaJUIalll yCyJulapu €paamMuaa aXpaTUIIra acocyiaHrad. byfnatum yd
KOpHyciu OyFiaTHIl KypuiaMmanapujia MaKOypud UHUPKYISUUSIN, dpUTMA Ba
UCUTYBYM OYyF Kapama-KapIlM XapakaTJIaHrasjga oiaud Oopwnanu. byrnaTuin
KapaéHuia Kylugaru Ty3nap kpuctamn xonimaa  axpamanu:  NacCl,
Na,C0;z°H,0, Na,C032Na,SO, (bpuker) Ba kam wMukmopaa LiNaPO,.
Keiiuarn Bakyym-kpuctamianga KCl omuunagu.  Xocun Oyiran spuTMa
MabJaHra HucOaTaH YTa TYWMHraH, JIEKMH MabJaH Y3-Y3UJaH axpaiud
YUKMaUIH.

Tabuuii pananapjaan Ty3JapHU aXpaTHO OJIMIN YYyH CYHBUU XOBY3JIapja
Oyrnatwiagu. by skapaénga AMHAMHK XOBY3 Je0 aTajraH CHCTIMacuiaH
doiinananunaau. byHaa, KMUMK Te3NuKIa XapakariaHa€TraH 3UI3arcHMMOH
OKUM Ounan Oup Hedya XOBy3Jap KaTOpHUJAAH YTKA3WauO OyFJIaHUIIH
TabMHUHJIAHAIH.

Ka3u0 omMHran cCuibBUHMTHY KAUTA HILIAIIHU uioTanus Ba
rajypruk yCyJUIapHU COJUIITHPHII

Tapkubuaa kanuii OyaraH XoM améHu Kaluid Ty3ura KaiTa uiuiam Typiu
TEXHOJIOTHK cXeMa Oyiinya aMayira Omupwiaav. YOy cxeMmalap KyWuaaru
yCyJuiapra acocjlaHIaH:
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1. Kaiita umnoB 6epuinaéTraH MabJaHHUHT 3PUIITN Ba YHUHT TapKUOUIATH
Ty3JapHH aJlOXUa-aJloXUJa KpUCTauiad axpaTuil KHMEBHMH €KH
raJypruk ycyJja ae0 HoMJaHa/IH.

KCI
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NaCl

2. Kamuii mapganuay GUIoTaAuMOH OOMMTHIN yCyau FosT ojpauii. IIlyHuHTr
Y4yH MabJaHHU KalTa HILIAll FOKOPU TEMIleparypaja sMac, HOpMal
TeMIepaTypajia amalira OINPUIIaJIH.

CUNbBUHUTIADHU Tallypruk ycynl OwiaH KadWTa HIUIain CKMb
(Conukamck kanuii MabgaHu Oomkapmacu) Ba BKMb (bepesnuku kanuii
MabJlaHu OoImKapMacu) Aa oiub OopbimMokna. bomka Koiran kopxoHamiap,
«Ypankanuity Ba «benapyckanuity NYb Quoranmvon ycynu OunaH KaiTa
unuiaian. Mabsaanuu GaoTaloH ycynu OuiiaH OOMUTUIN XOPMKHUHT KYITUHA
kanuii kopxoHanapu (AKII, Kanana, 'epmanus Ba Oolikanap) 1a xam >KOpuil
KWJIMHTaH.

Kamuii xjopuam  Munuiad 4YMKapuiiga acocaH TEPMUK JPUTHIN
(ranypruk) éxku ¢guioranus ycyauaad poigaaaHuIagu.

Tepmuk 3putum KCl Ba NaCl napaunr Oup Xujl TeMmnuparypaga Xap
XHJI SPUIINATA ACOCTIaHTaH, OyH/Ia KaJIui Ba HATPUN XJIOPHUAJIApra aXXpaTuiiau.

FOTyFu: MaxCyJOTHUHT TO3a OJIMHMINU, XN (U3UK XapaKTEPUCTHKAra
ATAJIMTH, YUKUHIA XHCOOJaHAJAWTaH TY3HUHT peareHTIapJaH XOJWIWTH Ba
YHUHT Tall€p MaxcysioT — Ol Ty3W SKAHJIWUTH, TypJd TapKUOIM XOM — aIliéHu
UIUTATUII MyMKUHITATHIND.

KaMuuiuru: TEeXHOJOTUK >KapaéHHUHT MYpPaKKaOJIWTH, FOKOPU SHEPTHS
cappu, KypwIMaJIapHUHT Te€3 KOPPO3HUIAHMILIM, MAaXCyJoTra OyjraH FOKOpU
Tanad, KaiTa MIJTAIITHUHT KUMMATJIMTY XUCOOIaHaIH.

djioTaumMa  KallMi  XJIOPUJ Ba HATPUUA XJOPUIJIADHUHI  TypJuya
ruapodobaanumra acocyianrad. bynna pearenTHuHr Tabcupu opkanu KCl Ba
NaCl oup 6upugan axxpaTHIaan.

FOTyFu: TEXHOJOTHK >Xapa€HHU SKCIUTyaTalus KWJIMIIHWUHT OCOHJIMIH,
UIUTa0 YMKAPUITHUHT JOUMHM XapopaTaa oJaud OOpuIuIm, SHePTHus capPUHUHT
KaMJIUTH, TEPMUK yCyJira KaparaHja KypwiMmanap KOPPO3USCHUHUHI KaMJIUTH,
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MaxcynoT cudarura Tamad OKOpPU OSMACIUTH, WIUIA0 UYMKAPUIIHUHT
ap30HIUTHINP.

KamMuuiuru: MaxcyJOTHUHT cu(aTH IOKOPU SMACIUTH, peareHTIapHUHT
KYJUTAaHWIWIIN, KaTTa MUKJIOpP/Ia YUKUHAN XOCUJT OVIIMILN, YHU TYFPUIAH TYFpU
unuiatu® OyaMaciauru Ba  MaxcyJoT (akaT KUIUIOK XVY)KaJIUTH Y4YyH
APOKJIWIIATUIUD.

3. bolutumHUHr Oomika ycymiapu. DByHUHr y4yH — CHUJIBBUHHT
MaljalaHwIagd Ba MUJIAMCU3JIAHTUPWIAIN, CYHT KaTTHUK MOJJa Ba 3pUTMaaH
ubopar cycreHsus TanépiaHuiagy, yHra Ma3yT, KepOCUH €KU OOIIKa COBYHCH3
CyBlla JpuUMaiuran HedT MaxCyloTIapH, UIYHUHT/IEK peareHriap Xam
(amudaTuk amMuHIAp) KYyMMUIaAd. YHIAH KEHUH CycHeH3us TeOpaHyBUH
Kypuimara oepunaan Ba 79% KCIl cakiaran MmaxcysioT ovHaIH.

Kyiimnpum  épaammaa  Goiimtum. Wupuk  JoHAIM  CHIBBHHHT
KU3IMPUITaH/a, TadUT KPUCTAJUIAPUHHUHT Aap3 KeTUIIH Ky3aTunaau. CuibBUH
KpucTajuiapu Kuzaupuiira yugamaiiau. boitntuim 400°C 1a MexaHMK TabCUPCU3
Ba 450°C pa aimanyBum Tmeuynga oiaub Oopuiagu. Onarna,  CHIBBUHUTHH
MEXaHHK TabCUp I3TMACJaH KU3IUpUILNTa KaparaHjaa, auWjaHyBUd I[€4Jaru
KypcaTkuwiap nactpok Oymanu. Kyiaupumn ydyH maxraiu newlapHA KYylamn
Kynauaup. Kwuznupuin sxapa€Hupa CUIBBUHUTHUHT YCTKM — KaTJlaMUJaru
YUKAHIWIAp, JIOW apajammMaiapu KyWaupub roOopuiaad, YyHKH —yiap
¢Gaorauron  OoiutHga OYkMO  KoaumM ~ MyMKuH. IlyHuUHr  yuyyH
CWJIbBUHUTIAPHUA KYUIUPHUII — OOWUTUIIHUHT HT SIXIIH YCYJTUIUP.

DuiekTpocTaTuk OoiiuTHm. MKkuTa XUcM Oup-OuMpura HIlKaJaHTaH7a,
yJap sieKTpiaHaau. byHaa KMUuK yiyamaaru 3appavanap 3apsji XOCHI KUilaiu,
KaTTa KyWIAHMIJIA YyJIap DJJIEKTPOCTATUK MAWJOHIa TYFpU MHYIAAaH dYerra
YUKUIIA MYMKAH. CHIBBUHUTHU DJJIEKTPOCTATUK OOMMTHILN yCYJaW IIyHTa
acocnanrad. CWJIbBUHHU TAJUTAAH aXPATHIIl BaKTH/Ia CUJIBBUHUTHU JaCTIA0KU
TEPMUK KalTa WAl 3apsaHd  KydaWTHpaad Ba [UIaM TabCUPUHU
kamaitupaau. CUIbBUH Ba TAJIUT 3appadyallapuHUHT 3apsiAjiapyd UILIOpacu Xap
XWI, KWUMaTH Oup Xuil OViraH 3apsjl XOCWJ KWJIMII Y49yH peareHTiap OuiaH
UIUIOB OepuIll Kepak. Yjap YCTKM KaTjamja IONKa KarjaM XOCHJI KWJIaJu.
ByHUHT y4yH, aMMuaK €FJid aMHHIIAp,
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Electrostatic Separation (Dry Separation)
Mixed ore < (]

Electrostatic generator
provides static charge to
some minerals:

Ty

Non-conductive KCl is
separated from charged NaCl

saysnig Bujuea|n

“Tube electrode
EIENECIEERLTR
Ai‘lauilinii.i.i.‘

Cleaning brushes

KCl &% b NaCl

dran anrunpua, ¢pran Ba 6€H30M KUCIOTATAPUHU KYIIIAIl TaBCUS STUJIAIH.
byHnaii kaliTa unuiam HaTwXacuja CHWIBBUH MycOaTr 3apsijiaHau, TaauT 3ca
XyJUIU Iy KyWwIaHUAIga MaH(puid 3apsaiaHaan.

Kentupuiran Mogmanap 3J1€KTpOCTaTUK OOMUTHUIIIAH OJJWH CHJIBUHUTHH
KaiiTa WIIall y9yH TaBCHUsI STUJIAAHN.

- OpraHuk cyib(aT KUCJIOTa aHTUIPUIJIApU Ba YIAPHUHT apajall
aHTUJIPUJIAPH;

- aHMOH MOJIJIajiap Ba CHJIMKOH MOWU;

- aMMOHHM TUJIPOOKCHU]IN BA CYHJIUPUITAH OXaK;

- yraepoJ aToOMJApUHUHT 6 Ba YHAAH KYI MOJIEKYJadl OpraHukK
Moananapu, xamaa Oup ¢Exku Omp Heura  SO,Me &Ekum SOz;Me rtypyx
apanamnmanapu;

- FOKOpH MOJIEKYJIaJi OPTaHUK KHUCToTallap, amudaTuk Ba MUKIOATU(ATUK
Ba apoMaTUK Mypakkad s¢upnap Ba yJapHUHT Ty3Japu, OOIIKa KapOOKCHI
cyndoxucmoTanap.

DNEeKTpOCTaTUK OOMUTHUII YCYJIMHHM CUJILBUHUT MUKIOPH FOKOpPH Oyiranaa
Kymnam  MyMmMkuH.  Kynm  Oockuwin — KoMOWHanusiiaHraH — Oapabaniu
ceneparopiiapaan doraananuo, Oy kapaéH 2 6ockuyaa oaud Gopusiay.

Orup cycnensusiia 6oiuTHII. ATap XapakaT T€3JIUTH Kyaa I0KOpH OyIica
Ba MyaJlIaK 3appayaiap 4yKkmaca, CyCIEeH3Us SIXJIUT CYIOKJIUK XyCYCHSITHTa 3ra
O0ym0 konanu. byHpma, cycneH3us 3UWIMTHIAH KaM 3HYIMKKa d3ra Oyira
3appavaiiap IOKOpUTa YMKaIu, 3UWINTH I0OKOpU OYITaH 3appadaiap 3ca, MacTKH
kammamra tymaad. [amurauar (NaCl) suwmwru - 2,17 r/em® , CHUJIbBUHHUKU

(KCI) — 1,98 r/em®.
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Heavy-Media Separation of KCI from NaCl

Mineral Density (g/cm?3)

KCI 1.99 In a solution with a density between 1.99
NaCl 2.16 and 2.16 glecm?, KCI will float and NaCl
K-MgSO, 2.83 will sink — allowing mineral separation
CasO, 2.96

Magnetite 5.18 Ground magnetite mineral is added

to the brine to reach 2.08 g/cm?® density.

Magnetite is recovered with
magnets and reused

® . ~0 * 0
.. ® Kel

L . .. ® NaCl
e, . L] [ ]

- ...0.. .'. ® ° Magnetite

[IyHuHT yuyyH MaljalaHraH CUJIBBUHUTHHU OFUp CYIOKIMKKa &ku 2,05-2,1
r/cM® BHYIHKIATH CyCIIEH3HAra COJHMHCA, CHIBBHH IOKOPH KAT/IAMIa 9YHKaH,
ranut 3ca yykaau. OFup CyIOKJIMK OWJIaH MIUIAIl Kyniai, JIEKUH OyHaall ap30H
CYIOKJIMKHM oyuml >xyaa KuduH. Iy cababmu, amanuérna MarHUTUT EKd
beppocwmurmim sputmacugarn NaCl Ba KCl TyiimHran cycnensusiapaaH
dbolnananunagu.

Marautut  Ba (eppocHMLUA CYCHEH3MSICM THUHY XOJAa TypMalau.
AskpaTtuin >xkapa€HuHU (akaT CYCIIEH3Usl XapakaTjard KypuwiMaliapia oJauo
Oopuir MyMKuH. byHaai KypuiMa ruipoIiuKiIoH OVIMIIA MyMKWH, YyHKH YHJIa
Mapka3JgaH KouMa Kyd TabCHpUJIa KaTTa 3UWIMKKAa 3ra OYnran 3appadaiap
KypwiMa JieBopiapura 60opul0 ypuiirad 3appadajap criupaii HyHaIUIuaa macTra
Ty Ba OCTKH IITYIEp OPKAIM YMKAPUO ONMMHAIWA. AWHM 1Ty BaKTAa KHYUK
3UYJIMKJIATH 3appadaiap IKOpUra Kapad xapakaT KujiaJu Ba Ternajaa >Kouiamral
mryuepaad uukapunagu. «HOxopw» Ba «mact» TymyH4anapu Oy epaa
HUCOUNUIUP, YYHKU THAPOLMUKIOH TOPU3OHTAI XaM OYJIUIIA MyMKHH.

bolintum mMaxcynotinapu TeOpaTKuura Tylmaau Ba UKKUTa axpalagu: Ty3
Ba CYyCNEH3UsAra, KeWMH »ca roBuWiaau. FOBWIraH KOHUEHTpaT KypUTKHYra
y3atwiaau. Oxupru xonaraa maxcynoraa 95% KCI Ba 0,4% H,O Oynanu.
FOBunrangan KeMMHIU CyCleH3Usl YUKUHIUTa YUKAPUIIAIu.

Ammuakan yeya. Konnentpnanrad (80% Ba yHIaH OPTHK) CyB-aMMHUAKIU
9puTMaza Ba CyioK cyBcu3 ammuakaa KCI amanga spumaiian, NaCl Huar
APYBUYAHJIUTH 3Ca, aH4Ya FOKOPH OYiau.

Ha6uer M.H cunbpBunuTHN KOoHIeHTpaanTaH (80-90% NH;) cyB-ammuak
SPUTMACHIA DPUTUIITHU Takaud Kuimau. ['anuTHU sputrangan cyHr, dasanapra
axpanraijgan keinH KCI cyBma spumaiiuraH MoaAajiap, aHTUIpUIapHIaH
ubopar uykma Xocwsi Oynaau. AMMUaK Xxaiaanud KypUTHITaHIaH KeWnH 86-
89% texuuk KCI onmuuann. Kanuii MabIaHUHUHT Y3IAMITHPUIIALI Tapaxkacu 97-
98% Oynranga, spuTMaZaH aMMHaKk OyriaTwinb® axparuiraHgaH cyHT 99,8%
NaCl onuuanu.
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Haszopar caBosiapu:

1. Kanpaii snemeHTIapra opraHoreH, 30JUIM, MUKPO, Ba MaKpO 3JIEMEHTIIap
nennimaau’?

2. VruTnapHu Kenu6 UMKHMIIMTA arpsraT XOJNATHra Ba 03yKa MOJUIANapra
Kypa KiaccupuKaIisIIaHT.

3. VruTnap o3yka MoAjanapHM KOHIIGHTpAIMsACH OyiiMua, Heda Typra
oynuHanu?

4. Munepan YFUTIapHU acocuil PU3UK-KUMEBUI Ba MEXaHHK XOCCATapUHU
alTUHT?

5. Munepan yrutrnap ne6 Humara atmwiamu? dochoput yruTiaap unuiad

YUKAPUIIAATA KaHIaid XOM aIié UIUIaTHIaau?

Kanpnait hpochoputnapau omnacuz?

7. ®ocdopurnapra kanaait tanadnap Kyinunaau?

8. ®ocdoputiapra KuCIOTald HIOUIOB Oepulga KaHAad peakiusuiap
KeTagu’

9. Cynbdar kucinoTa MebEPU KaHIak XxucoOaaHaau?

10.Cynepdocdar onui xapaéHu MEXaHU3MHU.

11.Kopator dochopurunan cynepdocdat oiui xkapaéHu MEXaHU3MHU.

12.T1apuananumn ko3¢ uueHTu Huma?

13.CymnepdocdaTt yHumMu, Maxcya0THA THTPOCKOTUIHTH.

14.Cynepdocdar ummad YUKapull TEXHOJOTHICH KaHAal OocKuwiapJaaH
ndopar?

15.Cynepdocdar onuuiga UIIATHUIAIATAH aCOCHI ammapatiap Ba yJIapHU
acocuii TaBcudu. Kannai xxapa€Hra sKkcTpakuus ycyiu aenuinaau?

16.AMMOHUI cenuTpacH WIIIA0 YHMKAPWINAA WHIUIATHIAIUTaH acOCHU
KUXO03J1ap.

17. KanuitHUHT KalK X>KaJIUTHIard poJId.

18.Kanuit MabaaHUIapUHUHT TaPKAJIUIIIH.

19.Kanuii MabgaHWIapyuHd Ka3uO OJMIIHUHT KaH1ail ycyiuiapu 6op?

20.Kanuii MablaHMHU Ka3u0 OJIUIIHHU IaXTadu yCYJIIH.

o
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3-maB3y: HOKopu TexHOJIOTHAITa AacOCJIAHTaH KepamMuKa, IIHIIA Ba
0O0F/I0BYM OyIOMJIAP MILIA0 YMKAPUIIHUHT MHHOBAIMOH TEXHOJIOTMSJIAPH.
Kamé0d, Tapkok Ba HOAMP MeTAJIAD KHMEBHUN TEXHOJIOTHUSICHHUHI
WHHOBAIMOH PUBOKJIAHUIIU

1-  Kucm. FOkopu TeXHOJI0THsSITa ACOCJAAHTaH KepaMUKa, HIIUIIA Ba
00F/I0BYH OYIOMJIAP HIILIA0 YMKAPUIIHUHT HHHOBAIMOH TE€XHOJIOTHSJIAPH.
Pewxa:

3.1.1. Cunukar marepuauiap Tabpudu Ba TacHupiaHumu. Yer o1
nanatnapuga (AKIL, Awnrmmsg, Iepmanus, fnoHus) kepamuk
(cuiukar) MaTepHaliapu KYJUTaHAJTU I coxacu oyitnya
TacCHU(TAHUIITN Ba HOMJIAHUIIIH.

3.1.2. FOkopu TEXHOJIOTHS acocuza TalépiaHrax CUJIMKAT
MaTepUaJIApUHUHT  acoCHil  (PU3MK-KUMEBUM Ba (DU3HMK-MEXaHUK
X0CcaapH.

3.1.3. IOkopu TexHOJOTHATa acOCJaHTaH KepaMmMuKa, IIvIa Ba OOFJIOBYU
Oyromiiap uIUIa0 YMKAPUIITHUHT UHHOBAIIMOH TEXHOJIOTHSIIApU.

Tasnu ubopanap: mexronozus, KUMEBUL MEXHOIO2Us, MEXHOLOSUK Onepayus,
XOM aQuivbé, cunukam, Kepamuxa, 00&n064u, wud, WUakpucmail, Mauuuli-
XVHCANUK, MEXHUKA, Kypuiuui, nopmiaHoyemenm, uiim, YUHHU, CONOJ,
on1086apoout, xagooa Komaouea 6021084u, cy80a KOmMaouzan 6021084u.

Cunukat matepuasiap Tabpudu Ba TacHu@Ianumm. Yer 3
nasaaraapuaa (AKL, Aurnus, I'epmannus, SinoHus) kepaMuK (CHJIHKAT)
MaTepua/LIapy KyJUIAHWIHII cOXacH 0yiin4ya TacHU(IaHUIIN Ba
HOMJIAHM LU

Cunukat marepuasuiap KUMEBUN TEXHOJIOTHUSACH Y4 KaTTa coxaaaH noopar:

1. Kepamuka Ba osioBOapao1 maTepuaiiap KUMEBUNA TEXHOJIOTHUSCH;

2. [Iuia Ba cuTamiap KUMEBHUIM TEXHOJIOTHSICH;

3. BornoBun Mojanap KUMEBUN TEXHOJIOTUSICH;

Kepamuka, mmma Ba OOFJIOBYM MOJJa acocHjia OJIMHTaH MaTepuan Ba
OyromMjap HUXOITAA XWIMa XWIAUp. Yap TalllKyd 03a KYpUHUIIM OYiinda
MOHOJMUT (MUFMa KOHCTPYKIIMS, FHUINT, YUHHHU-COMOJI, INMIIA Ba CUTAII
OyromMyapu) XoJila OJIMHUIIHU, TYpPJH COXa-TeXHWKa, KypUWJIWII Ba XY>KalWKaa
WIUIATUIIMIIN, TYpJId ycCiy0Aa HMIUIOB OJITaH OYJIWIIM Ba KoJiaBepca TypJiu-
TyMaH KUMEBUH TapKUOUTra sra OYIMIIN MyMKHH.

Kepamuka, mmmra Ba OOFJIOBYM MOJJa aCOCHAArd MaxCyJIOTiIap OUPUHYH
HaBOaTJa CWIMKATIap acocuaa ojuHradn. Ep mnyctunuar 75 mnpoueHTH
CUJIMKATIIApJaH TaIUKWJI TOIraH, siHa 12 OpoLeHTH 3ca 0301 KpeMHE3eMIaH
nOOpaTIUTUHA WHOOATra OJICaK, YJIApHUHT XaéTUMHU3Jaru KaTTa pPOJH
onuanamanu. Kepamuka Ba mmima, OOFIOBYM MOJJa TaApKUOW TypiIU-TyMaH
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OynraH XoM aménapiad NUIIHPUII Ba SPUTHIL OpKaiu onuHaau. LIyHUHT yuyH
YIIApHUHT XyCYyCHSITIapH y3rapyB4aH oynaau Ba TypJinya
KJ1accuukanusIaHaau.

Cunukar Ba KUHUH SpUNIUTaH HOMETAT MaTepualiap KiacCU(pUKALMICH

acocuja MOJJAJIApPHUHT XOccajapu, TaAOWK OTHUIl O00JacTH, KUMEBHIMA-
MUHEPAJIOTHK TapKuO Ba OoIIKanap €Taau:

FUEP AR THK
FoFNAOBYHUIAP

X ok Astid o
\Dﬂnsguprqo‘_u MAKULH it wu
Y, sy“’“}lnp g
~ TEXHUKA w
HAD 1o i A AP
£~)
——ZPAMULA

TEXHEK A X X
KEPA MUKACH YDA

E Uit it A ADH
YD WMLt
KEPAMHKACH cCnTrAnT

= EY M AAP
A ARK HBIOASUSAE DMANAAP BB
nce M'?:TEP"Ag‘AQH Lt MOR KoL TLAMARRPH

MHUHEPAST XOM AWBEAAP

3.1.1-pacm. "[lapaxT" KypuHUIIIA CHIMKAT MaTepHaiap
KJIacCU(UKAIUSCH.

Yer 31 aaBaariaapuaa (AKLI, Aariaus, I'epmanus, SAinonus) kepamuk
(cuMKaT) MaTepua/Iapy KyJUIAHUIMII coXacu 0yin4va tacHudu Ba
HOMJIAHHUIIIN.

Ceramic materials

asses Clay products Refractories Abrasives Cements  Advanced
ceramics

G

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

3.1.2-pacm. Yer on nmaBnatnapuna (AKUI, Aurmms, ['epmanus, SmnoHus)
KepaMHUK (CHIIMKAT) MaTepUAILIAPH TACHH(H Ba HOMJIAHHILA .

> William D.Callister, Jr., David G.Rethwisch. Materials Science And Engineering. An
Introduction. Eight Edition. USA, Wiley, 2010.- 503 p.
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Xocca-xycycusiTiiapura Kypa CHWJIMKaT MaTepHajiap ydTa KaTTa KUCMIa —
OOXJIOBUM  Mojjanap, KepaMHKa Ba IIMIIA  MOJJAjIap  acocCuiaru
MaxcyJoTJIapura OYJIMHAIH.

bupunun kucM wmaxcynomiapu “boriioBuM Monnanap TEXHOJIOTUSICH
acoculia OJMHAJNIraH Maxcyjioriap OYnuO, ynapra TUIc, OXak Ba MarHe3ual
OOFJI0OBUMIIAPH Xxamjia LEMEHT (pOoMaHIIEMEHT, NOPTIAHALIEMEHT,
OYLHIOJAHIIEMEHT, THITYIPOK IIEMEHT, IUIAKIIEMEHT Ba XO0Ka30) KHUpaju.
bornmoBun monmanap y3 HaBOaTHIa MKKU KaTTa TpyMIara - XaBora KOTaJUraH
(oxak, rurc Ba MarHe3nayl OOFJIOBUMJIAPH, CYIOK LIMIIA Ba CyBJa KOTaJUTaH
TUJPABIUK OXAK, IIEMEHT) Marepuaiuiapra OynuHaau. bornoBum moananapHu
sHAa KHUCJIOTara 4YuJaMJIMJIMK HYKTaW Ha3apuJaH XaM HMKKH Cpymnara Oyiauil
MYMKHH.

WNkxknHum kucmra “Kepamuka Ba 0J10BOapaoUI MaTepuaiiap TEXHOJIOTUICH
acocaH WIUIa0 YMKapuiaguran Oyromuap kupaau. bymap yud karra rpymnma -
aHbaHaBUN KepaMuKa (Kypujull Ba HapucC KepaMHUKacH), TEXHUKA KepaMHUKacu
(rokopu ¥yTra 4YmMIaMid OKCHIJIU KEpaMHKa, CHJIMKAT Ba aFOMOCHJIMKATIN
KepaMuKa, TUTaHATIIM HEePPUTIIU, KapOUUTU HUTPUJIITH, OOPUUTA Ba CHITUIIUAIIH
KepaMuKa) Ba ¥yTra 4ujamid Marepuamiap (aJlOMOCWIMKATIW-, JUHACIIH-,
MarHe3uTIu-, IMUHEUH-, GOPCTEPUTIN MOJIa Ba XaKa30) JIaH TAIIKUJI TOITaH.

Yuunun kucMm Maxcyaotiaapu “Iluima Ba cuTamuiap TEXHOJIOTHACH acocuaa
oupinamrad. [uma Kypuium (aepa3a oifHa, ToOJaHTaH OiHa, MPOGUIIIN OWHA,
napyajaHMaiIural oifHa, 0€3aK0o0mN paHrIM OMHA, MMIIA OJO0K, KyNUK IIWIIA,
IIMIIA Ta3nama), TeXHHUKa (ONTHKA, HYpJIM TEXHHUKA, JIJIEKTPOHHKA, AJIEKTP
U30JISIIUACH, KUMEBUHM J1a0OpOTOpHUsS, aMIyslajld MEOUIMHA, KBapll IIMINA Ba
XaKa30) XaMJa MaullIui-XyKamuk (OWUTyp, paHIiid Ba paHICcHU3 LIWIIa, OMHAK,
KY3ry, apya Ba 0e3aK) muIlajiapy rpynnajapuiad Tamkuia tonrad. Curamiap
aca
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3.1.3 pacwm. IlopTnanauemMeHT TypaapH.
1 -XKanasan. llemeHT Ba OeToHIap KUMEBUHN TapKUOH Ba KYIJUTAHUIIUIII
coxanapﬂ6

Generic cements and concretes

Portland cement CaO + SiO, + ALO, Cast facings, walkways, etc. and
as component of concrete.

General construction.

XOoM amé Typura kapad TexHuKa cutaui ((HOTOCUTANI, CHUTAJIEMEHT,
CIOYMEHJIU, KOPAUECPUTIH, KYPFOIIMHIIM CUTAJUT) XaMJla CAaHOAT YUKUH]IMCH Ba

TOF JKMHCHU CUTAJUTH (IIIJTAKCUTAJUI, KYJICUTAILI, IETPOCUTAIT)ra OYJINHAIN.

TAJIBUK DTUII OBJACTUTA KYPA BYJIUHMUIIL.

MarepuannapHu UCTebMOJ (TaTOMK) ATUII 00JIacTUra Kypa Xam Kepamuka,
muira Ba OOFJIOBYM MoOJJanap ydra Karra Kucmra OyauHaam (3.2-3.4

KaJBayuiap):

°D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to
Microstructures and Processing. Fourth Edition. Elsevier, UK, 2006. -148 p.
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Kyprnnum Ba caHoarT KypuiMIIM MaTe€pUauIapu JaBpAaCHra KypHIIMILI
KepaMHKacu MaxcCyJIOTJIapH, YTTa YuJaMiIi MaTepuajiap, Kypuiaull MKIIAcH Ba
OOFJIOBYM MOAJIaIap KUPaIH.

1) Kypuiui Ba caHOAT KYyPWIHIIHA MAaTepHAJLIIapH;
2) TeXHMKa MaTepUaJIapH;
3) ManIIUIi-XyKAIUK MaTepuaJIapu.

Kypunum kepamukacu aeBopOomn, Tomra Ba (acaara ouja KepamHuka, 1o
IUIMTKACH, KaHaJdu3alus y4YyH HIUIATWIAJWTaH COIMOJ KyBYpiap, KUMEBHIA
YUAaMIIM KepaMHKa, (QUIBTPJIOBYM KOBAK KEepaMHKa, KEpPaM3UT, arjolOpUT Ba
CaHUTApUI-KypUIuIl comoi OyromiapuiaH Tamkuwi TtonradH. Kenr kymampa
CaHOAT KypPWIMIIMIA WIUIATWIAAUIaH yTra 4YujJaMiid MaTepuauiap KUMEBHIA-
MUHEPAJIOTUK TapKuOura xamja uNUIad 4YMKapUIl TEXHOJOTrWsicura kapao
Cakku3 Typra (KyM TYHpPOKJIH, aTIOMOCHUJIMKATIM, MarHe3uajuld, XpOMJIH,
LUPKOHWIN, YTIEPOJIH, OKCUJIJIM Ba KMCIOPOJACU3 MOJIA) aXKPaAJIaIu.

TexHukaga KyJUIaHYBYM MaTepUaJUlap acocaH TEXHUKA KEpaMHKacH,
TEXHMKa IIMIIACH BAa TEXHUKABUM CUTAJUIM Tpynnanapra MaHcyO. DJIeKTpoH
TEXHMKa MaTepuajyiapy Ba OyroMilapu XaMm TaiOWK STUII obnactura Kypa
TEruIUIM Tpynnanapra axpaiaaq.
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JUCTJIA TEPA3A OMHA

BUTPUHA OMHA

PAHI'JIM BA PAHI'CU3 HAKIIJIA

JIMCTJIU (BAPAKJIN) e

HININACH

TEXHUK CUJIVIMKJIAHT'AH HIWIITA

p J\m»

YJIbPATYHA®IIA HYPJIAPHU
IOTYBYHM IIHUIHA

N
NCCHUKJIUK HYPJIAPUHH IOTYBYU
IIUIITA

KYPUWINII APXUTEKTYPA

HIMIIACH MNYU KOBAK IIINILIA BJIOKJIAP

NYKHU NAPJO3JIALI IVNIMTKAJIAPHA

PAHI'JIM BUTPAK HIINITACH

KYIMUUTHAJITAH IIAIA

UCCUKTUKIAH

'

XUMOSJTALI ITUITACH IIHAIIA TOJACH

HIWIHA MIAXTACH

{ UDVIIIAII MINITAdAM }

—p-

(&

3.1.4- pacm. Kypunuin muina Matepuaiiap Typiaapu.

2-XKansan. Humnra marepuaniap KUMEBUN TapKI/I6I/I7

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,0O;, 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.
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Combustion Controlled

gases atmosphere

Raw J *

materials
Molten glass ') . . .
: — @ @ GO0
Melting furnace Liquid tin 2 Cutting
. ‘ section
. Fire . Annealing
Heating polishing Cooling furnace (Lehr)

Zone Zone

Zone

Float Bath Furnace

3.1.5 -Pacwm. Jluctiu muina unuiad YMKapUIl TEXHOJIOTUK TU3UMU.

TexHuka KepaMHUKacu 6 Typ MaxCyJOTJIapHU Y3 WYWATa OJaju: FOKOpU yTra
YUJaMIIM OKCHJUIAp KEPAMHUKACH; CWIMKAT Ba AJIOMOCHIMKATIAP ACOCUIAru
KepaMUKa; TUTaH JIByOKCHUJIM, TUTaH, IIMPKOHAT Ba OOIIKa OMpHKMaap acocuaa
IOKOPH JTUAJICKTPUK YTKAa3yBUAHIIMTHUTA 3ra OYJIraH KepamMuka; GeppoIInuHel Ba
Oomrka OMpUKMaIap acocuaa MarHUT Xoccalld KepaMuKa; OanaHja Xapopatiaa
SPUMIUTAH KHUCIIOPOJCU3 OWpPUKMAalap acoCHJiard KepaMuKa Ba KepMeTiiap.
Kumé caHoaTuga KEeHr KyJIJIaHYBUM Ba aFOMOCHJIMKATIA KEpamMuKa acoCHIa
TaliépiaHran OYIOMJIADHUHT YMYMUW KYpuHUIIN 3.6-pacMmia KeJITUPUITaH.
byHnaii Oyromiiap MCCHUKJIMK Ba COBUKJIMKKA YMJAAMIIMJIMIHA, OOCUM Ba BaKyyM
IaPOUTIIApU/IA XU UIIUTAIIKM OUJIaH aKpaauod Typasu.

3.1.6-pacm. AnroMoCHIIMKATAaH Tal€paaHTaH 0J10BOapAoI OyromiIap
(Turens, 10A0YKa. TpyOKanap).

3-Kaasau. OyioB0apaom KepaMUK MaTepuaiap KUMEBUI TapkuOu Ba
FOBAKJIMTH KYPCATKUYJIAPH.

Table 13.2 Compositions of Five Common Ceramic Refractory Materials

e o Apparent
Composition (wt%) Porosity
Refractory Tvpe ALO, Sio, MgO Cr,0; Fe,0, CaO TiOo, (%)
Fireclay 25-45 T0-50 0-1 0-1 0-1 1-2 10-25
High-alumina fireclay 90-50 1045 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 82 2.0 22 21

Source: From W. D. Kingery, H. K. Bowen, and D. R. Uhlmann, Introduction fo Ceramics, 2nd edition. Copyright ©
1976 by John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, Inc.
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Kepamuka Ba omoBOapmomr wmaTepuaiiap HIUIA0 YUKAPUITHUHT TaiI0
OynuI MyxJjaTura Kypa aHbaHaBUM Ba HOAHbAaHABHM KHCMIIApUTa a)paiaju.
AHbaHaBU Kepamuka 3ca 3 Typra OyIuHaIu:

1. Kypuianm kepaMukacu (KypuJavil FUIITH Ba 001IKAaJIap);

2. Maummi-XyKajJuK Ba JeKOPATHB KepaMUKAcH (COMOJI, YMHHM Ba
Oomkasap);

3. OnoBOapaom OyroMJIap KepaMUKAacH (IIAMOT FUIITH Ba 00LIKaIap).

HoanbanaBuii KepamuKara TEXHUKAa KepaMUKacH (DJEKTp H30JATOp Ba
OolIKanap) Kupaau.

Kepamuka marepuamiapy WCTEHbMOJN (TaTOWK) STHII OOJlacTUTa Kypa yd
KaTTa KucMmra OynuHaau: 1) KypuiIMil Ba caHOAT KypUJIUIIA MaTepuauiapy; 2)
TEXHUKa MaTepuaiapy;3) MauIuKi-XyKaJIuK MaTepuaiapy.

Kypwmmm Ba caHoaT KypWiMII MaTe€puallapyd JaBpacura  KypHJINLI
KepaMHUKacu MaxcCyJoTJIapy Ba yTra 4ynjJamMmiad Marepuauiap kupaau. Kypuimm
KepaMuKacu JeBopOor, ToMmra Ba (acaara ouja Kepamuka, IOJ IUIMTKAacH,
KaHAJIM3alusl Y4YyH MWUUIATHIAIUIAH COMNOJ KyBypiap, KHMEBUH YUIaMIM
Kepamuka, (pUIbTpOBYM KOBAaK KepaMHKa, KEpaM3UT, arJIONOPUT Ba CaHUTAPHUS
Kypujuil comnoi OyromiapujaH Tamkuia Ttonrad. KeHr kymampga caHoat
KypWIMIIAAA WIDIATWIAJAATAH yTra 4YujJaMid Marepuauiap  KUMEBHM
MUHEPAJIOTMK TApKUOM Xamia UI1ad YuKapuIll TEXHOJOoTUsicura Kapab yH Typra
(KyM  TYNpOKJIU,aTIOMOCWIMKATIA, MAarHe3uajyld, MarHe3uaj IIIUHENH,
XPOMJIY, LIMPKOHJIU, YTIIEPOIIU, KapOul KPEMHUNIN, OKCUJIIIM Ba KUCIOPOJICH3
MOJIa) aXpaTWiaau. Yjiaap XaMm V3 HaBOaTuJa KOMIO3UIUS TAIIKWAJ 3TYBUH
acocHii XOM alrb€ MUHEpaUlapd MUKJIOPUHHUHI y3apo HucOatu acocupa 18
TUMNTra Oy IuHAIH.

3.1.7- pacm. Kypunumi FUIIT Typiiapu: paHTJd Ba FOBAKJIM FULLITIAP.

4- Kansan. Acocuit kepaMuK MaTeprajiap TapKUOU Ba KYJUTAaHUITHII COXZUIapI/IB
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Generic vitreous ceramics

Ceramic Typical composition Typical uses

Porcelain Made from clays: hydrous Electrical insulators.

China alumino-silicate such as Artware and tableware tiles.
Pottery Al,(Si;0;)(OH)4 mixed with other  Construction; refractory uses.
Brick inert minerals.

TexHukaga KynunaHyBUM MaTepUaulap acocaH TEXHUKA KepaMUKacH
rpynnacura MaHcy0. TexHuka kKepamukacu 6 Typ MaxCyJOTJIapHU Y3 HUYHUTA
OJIaM: IOKOpU YTra 4YnMJaMIId OKCUIJIAD KEPaMHKACH, 3JIEKTPOM30JIILUAra
MOMMJI CHJIMKATIA Ba QIIOMOCHJIMKATIM KEpaMHKa, IOKOPH JAUDIIEKTPUK
YTKa3yBUaHJIUIUIa 3ra OyJiraH KepamMuKa, MarHUT Xoccajlapura sra OyiraH
KepaMmuKa, OajaH] Xxapoparia dpUiIUrad KACIOPOACU3 ONpUKMaap acoCUaaru
KepaMHKa Ba KEpMETIIap.

5-XKanpain. Acocuil TeXxHHKa KEpaMUK MaTepuaiap KUMEBUI TapKuOU Ba
N 9
KYJUTaHUJTUII coXaiapy

Generic high-performance ceramics

Ceramic Typical composition Typical uses

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

Maummmii Xy xanuk mMaTepraiapu Ba OyroMiiapu acocaH Haduc Kepamuka
rpynmnacujad Tamkuia tonrad. Haduc kepamuka Oyromnapu 2 Typra — 4YMHHU Ba
cornoj Oyromiapura OynuHagu. Maummid XYyKaJIukK OYyIOMIIapUHU sSHA YTra
YU JaMJIM MaTepruaijiap aCoCUAa XaM OJIMII MyMKHH.

8- pacMm. Manmuii Xy Kkaauk YuHHA OyIOMIIapH.
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2. FOxkopu TexHO0/10TUs acOCHAa TAHEPIAHIaH CUJIMKAT MaTepUaJUIAPUHUHT
acocuii pu3nK-KNMEBUI Ba PU3NK-MEXaHUK X0CCAJIAPH.

Kepamuka Oyromnapu yTra 4uaamiIMiIMK HYKTau Ha3apuJaaH WKKU KaTTa
rpynmnara axxpajiaiu:

1. Onouit kepamuka OyIOMH Ba Marepualiapyd - KypPWIMII FUIITH, COIOJI,
YHHHH, KOILIKMH, KyByp Ba Oomkamap. Yimapuuur makad 1580°C nm xapopatia
y3rapamu. Omatna Kypwaumn fumntd 1250°C maH 10KOpH Xapopatia, cOmoJ Ba
yunaaH 5ca 1400-1500°C nan r0Kopu xapoparia Spuiiim.

2. OnoBOapaom kepamuka OylOMH Ba MaTepHallapyd — IIAMOT, JIHHAC
FUINTH Ba Oomkamap. Yiaap 1580°C i xapoparga Xam V3 IIaKIHHH
y3rapTupManIu.

TexHuka MmMUIIAJIApUHU WAPTIM paBulAa Kyiuaaru 14 Typra Oynuimn
MYMKHH: KBapll IIWIIACH, ONTHKA IIUIIACH, HYp TEXHUKA IIWIIACH, TOOJaHTaH
TaxTa WA, TPUIUIEKC TaxTa IIUIIAcH, KaWpwiraH IIdina, KAMEBHI
Jaboparopus IMIUIIACH, TEPMOMETpP IIMIIACH, MEIULUHA IIMIIACH, 3JIEKTPOJ
U, IUIIATU JIEKTP MaBaHIJIOBYU (IIIOCIAp, SJIEKTPOTEXHHUKA IIUIIATAPH,
IIHIIIa BOJIOKHOCH, aTOM TEXHUKACH IIHIIAJIapH.

Texnuka cutaymum rpymnmnacura sra kKyiuaaru Il Typ matepuainapu Kupaau:
CIOJIyMEH TapKUOIW CHUTAIAp, KOPAMEPUT TapKUOIM CHUTAIAp, HOKOpU
KPEMEHE3EMJIM CHUTaUIap, KYPFOUIMHIMA CHUTaJiap, CUTALIUEMEHT, maddod
CUTaJUI, HEWUTPOH IOPUTYBUM CHTAJJIAp, PAHIVIM CUTALIAp, CHUTAJLIIMA,
dboTocuTamiap Ba Oouikanap.

TexHuka muIIaJapy KEWMHIM BaKTAa aTOM Ba pakeTa TEXHUKACH Xamja
KBaHT JJICKTPOHUKAcHAA KYIuiad KYJIJIaHUIMOKAA. Y aTOM TEXHHKacHAa HYyp
COUMJIMIIJIAaH CaKJAHMIL, HYp TAPKAIWIIMHU JO3WPOBKA KWIHIL, PAJIAOAKTHUB
HypJlaH CakKJIaHuIll Kabu MyxuM BasudanapHu O6axxapmokiaa. bynmait mmumranap
OJIIUTa IOKOPU Xapoparra UWJaMIWIMK, KOppO3usira y4pamaciuK, HYp
TabCUPHUIA XOCCAJAPUHU Y3rapTUPMAcIUK Kabu Tanmabiap KYWHJITaH.
Kpucrammanran mmmagan — Taii€pianrad  OOIIKApyBYM  CHApPSJIAPHUHT
KOHYCCUMOH KHUCMHU XaM KalJl 3TWiraH mwkoouil cudarmapra sramuru Ouiad
aXpanub Typaau.

Maunmmmii-xyxanuK MaTepuaiiapu Ba OyroMjapu acocaH HaducC KepaMHKa
Ba MaWIIM{ IIMIIAa TpynnailapujiaH Tamkuil tonrad. Haduc xepamuka
OyromJIapy HMKKM Typra -4dHHM Ba COIOJ OylomJlapura, Maullvil mIuiia
Oyromilapu 3ca y4d Typra —IIMIlaTapacd, COpTJW IIUIlIa Ba Oaguuil JI€KOpaTUB
Oytomsiap  mmmacura  OymuHaau  (3.9.-3.10-pacm).  Maummii-xyxanuk
OyroMJIapuHU siHa YTra 4ujamiid MaTepuajiap Ba CUTaJUIap acoCUIa XaM OJIUII
MYMKHH.
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2.2.1.-pacwm. lllumia acocuaa onuHrad yu-py3rop Ba 6aauuid 1eKopaTuB

Oyromiiapu.
iy @ i
ALl
s R @ N

2.2.2- pacwm. [lluma 6yromnap Typiapu: muiia Tpyokaiap, IIUia JaMianap Ba
PaHIIM JIMCTIIM HIMIIA MaTepuaap.

6.-XKangsan. Yer asnm maBmatnapuna (AKI, Anrmus, ['epmanus, SnoHus)
KepaMUK (CHJIMKAT) MaTepHAUIAPUHUHT CONMINTAPMA HapXW Ba aCOCHH (PU3HK-
KUMEBUH XOCCalapH.

Glasses
Soda glass 700 (1000) 248 74 1000 50 10 0.7 (1000) 950 1 85 84
Borosilicatz 1000 (1400) 223 &5 1200 55 Assume 10 08 (1100) 800 1 40 280
glass 10in
Pottery, etc. design
Porcalain 260-1000 2325 70 350 45 = 10 (1400) 800 1 3 220
(360-1400)
High-
performance
engineering
ceramics
Diamond 4% 10%6 % 10°) 352 1050 5000 = = = = 510 70 1.2
Dense alumina Expensive at 38 380 3000 300400 10 10 35 2323 (1470) 795 256 a5 150
Silicon carbide  present. B 410 2000 200-500 10 40 - e - 1422 84 43
Silicon nitride  Potencially B 310 1200 300850 - 40 4 273 - 627 17 32 500
Zirconia 350-1000 5.6 200 2000 200500 1021 10 412 2843 — 670 1.5 8 500
Sialons (490-1400) 32 300 2000 500-830 15 10 5 = = 710 20-25 32 510
Cement, etc.
Cement 52 (73) 2425 20-30 50 7 12 40 02 - - 1.8 ID—H} .
Concrete 26 (36) 24 30-50 50 7 12 40 02 - - 2 10-14
Rocks and ice
Limestone Cost of mining 2.7 &3 30-80 20 - - 0.9 - - - 8
Granite and transport 26 6080 65150 23 . _ - _ - _ 8 =1
Ice 0.92 21 & 17 = = 0.12 273 (250) - = =

7-Kaznsan. KepaMuk GyrOMIapHHHT MIAKIUIALI YCYILIAPH

°D.R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to
Microstructures and Processing. Fourth Edition. Elsevier, UK, 2006. -179 p.
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Table 19.2  Forming and joining of ceramics
Purified compounds:
ALO,, Zr0,, §i etc. Clays plus fillers Silica and plus additives
Volatil
| Powders ‘ Dc?)rl::munds Mix in pug mill ‘ | Blend powders
Sinter, press Reaction- N — Roll
HIP S Sly rop! éS[\C orming Bk
Liquid-phase Vapour F'IF? casting Press
firing deposition 'rng Blow-mould
Finish:
L o Finish: Finish:
Gr:ndmg po::Fh|ng. Glazing Grinding, polishing
laser machining
oining: Clamps (with soft facing); Adhesives; Cements; Glaze bonding; Diffusion bonding; Metal plate and braze
& P g & P

Ceramic fabrication techniques

Glass-forming
processes

Particulate-forming Cementation

processes

Pressing  Blowing Drawing  Fiber Powder Hydroplastic Slip Tape
furmmg pressing formmg CHSUHE Caslmg
| 1 1
I I I
| l |
| I I
I I I
Hot Uniaxial Isostatic| | |
1 o 1 I
I [ I |
1 [ I 1
L 1 | 1 J
I
I
Drying
1
I
Firing

2.2.3- pacm. Kepamuk matepuan Ba Oyromiap Uiiad YuKapuiigaru acocui
KapaéHiap

BornoBun Mmoagaaap trabpudu Ba OYJIMHULIHA.

Maiina kunaub® TydniaraH Ba CyB €xyAd OUpOp CYIOKIMK OwuiiaH
KOPUIITUPUITAHIa EMUIIKOK X0JIaTra KeTyBUM, BAKT YTHUIIM OWJIAH acTa-CeKUH
KYIOKJTaHUO TOILICHMOH >KUHCTA ailJIAaHYBYM MaTepUaIapHU MUHEpasl OOFJIOBYN
mMonnanap ae6 atanaau. Munepan OOFJIOBUM MOAalap KypUIuIa CyB KU CyB
Ba KyM (IIaraji, yakuMK TOII) KaOW TYJIAUPFUWIAp KYIIWJITaH KOpHUIIMa XOJInMJa
UIUIaTUIa . boFinoBun MoaaanapHUHr 6ab3u Typiapu - MarHesuaa OOFJIOBYU
MOJJIa MarHe3uayl TY3JAPHUHI CYBJArd 3pUTMAcuia, KHCIOTara 4YuaaMid
OOFJIOBYM 3Ca SPUTHIITAH LIUIIA1a KOPUIIAIH.

AHopranuk OOFJIOBUM MoOjaajap Xoccajgapu (KOTHIN ajoMariapu) Ba
AKCIUTyaTalys IIapoOUTIIapura Kypa yd rpymnmnara OyiuHaau:

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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1. XaBoma kotagurad 60fI0BUM MaTepuamiap. bynmait marepuamiap dakat
XaBO MIAPOUTHIA KOTAIM Ba HAM OyIMaraH mapouTiIap/a HIUIaTUiIaan. Yapra
OXaK, THIIC, KAyCTUK MarHE3UT Ba OOIIKaIap KUpau;

2. T'uapaBnuk OOFJIOBYM MaTepwajuiap. Yiap ¢akaT XaBojaraHa sMac,
OakyM HAMIIMK Ba CyBJIa XaM sIXIIW KoTagu. byHmail Moananap katopura 6apua
TypAary neMeHTIap, THAPABINK OXaK KUPaIH;

3. Kucnorara uwupgamiau OOFJOBYWIAp. Yiap KHUCIOTa TabCUPH
HIApOUTIApUIA WIUIATUIAAU. OpyBUaH CYIOK MIWINA, HIIKOpP Ba docdar
KHUCTIOTACH, yJIApHUHT Ty3Japy acoCHAard IeMeHTIap OyHaail OofioBYMIIAp
KaTOpHUra KUpasu.

bornmoBun mopmanmap acocuaa Tan€pliaHauraH KypHJIWII KOpHUIIMAallapH
TapkuOuTa Kapab Kylnaaru Typiapra akpaTuiaan:

- IIEMCHT, THIC €KW OXaK XaMHPH - OOFJIOBUM Mojja OujiaH CyB €Xyn
Oupop cyroKIHK apanammacu. Kotran xamup tour i1e0 atanaiu;

- KOpUIlIMa apajammacu - OOFJIOBYM MOJJa, CyB Ba Maiina
TYJIUPFUYHUHT KOTMaran apayammacu. KoTran apanammara sca KypUITUII
KOpHIIIMAcH JIeHUIaan;

Meada xamadnson | Owax, zunc, Keyeniux
| Gozroaun mamepnaniap MAZHEIUI 8D,
l-._ =y - A
Anopeanux o 5 e
bo2106iL uﬂf;:f;ux QRIOGHUL HOPERTILE OXK, WV
2P LT, HEMEHTILIR
modoanap

/ L J

Ipvatic wnNId, B
. Rucromazs undonin &t Gracgm Kicnomac

bozaoeuiLTaAp G YIIIPHIHZ IV 2TAPIL
L ACOCHOUZH HEMEHITLTLR

- 0eTOH KopulIIMacu - OOFJIOBYM MOJUJAHUHT CYB XaMmJla TYJIAUPYBUU
UHEPT Mo aanap (Maija Ba HMpUK TYIIUPFUYIIAp - KyM, IIaFai €KW YaKUK TOIII)
OwsiaH XOCWUJT KWJITaH CyHBHH apanammacu. Kotu0 Kojiran nryHmaid KOpHUIIMa
0eToH, mynaT apMaTypaiu 0eTOH 3ca TeMup - 6eToH Ae0 aTanaau.

Korum xapaéHu xapakrepura acocJaHraH OOFJIOBYH MAaTepHAJIap
KJIacCHPUKALMSACH .

bupun4u rypyx MmarepuaJsuiap:

I'maparanus :xapaéHu HATHKACHIA KOTAAUTAH

1. XaBoma koTaauran- lumciu OOFJIOBYM, XaBojJa KOTaJAWTaH OXak,
MarHes3uajiab OOFJIOBYH

2. CyBaa koraaurad- ['mapaBivkK OXaK , pOMaH LHEMEHT, NOPTIAHALUEMEHT,
MyLO0JaH, IIJIAK, KEHral0BYaH, aBTOKJIABJIM LIEMEHTIIAp, THJI TYIPOK
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NxxkuHYMTypyX MaTepuaiap:

Koaryasinus :xapaéHu HaTHKACHIA KOTAAUTaAH

AHopranuk-I'nn

Opranuk- butym, nerotb.

YuuH4H rypyx marepuasuiap:

HMoaumepusanus (MOJIMKOH/IEHCALIUA) JKapaéHu HATHIKACHIA
KOTAUTaH

DIeMEHTOOpraHuK

DOpyB4YaH MIWIIA Ba Y aCOCUAArd OOFJIOBUMIIAD, OJTHHTYTYPTIH, dhochaTiu
EMEHTJIap

denon-hopmanbaeruam, GypaHim, ToJIudOUPIH, STTOKCHIIH.

Kpemuwmii-opranuk CcMoJia,dTHJI CHIIUKAT THUAPOIN3aTH, TJICTIIIUIICPUHIIN
IIEMEHT.

CyBaa KoTajuran 00¥J10BYH MOJAAJIAP.
[TopTnananeMeHT cyBaa KoTaaural OOFIOBUM Mojdanap CHH(UTra Kupaim.
[TacTmaru cxemana cyBaa KOTaauraH OOFJIOBUM Mojjanap KiacCHU(pUKAIUICH
KCJIITUPUITAH. YHJAa CakKKW3 TypJd OOFJIOBYMWIAPHUHT TypJaHUILIAPU Ba
rpynnavajgapra axpaiunuiapu kypcatwirad. (CxeMa acocaH aHOPTraHUK
OOFJIOBYM MOJI1ajlapra TaaayKJIH.
8- XKansan. CyBaa KoTaauran OOFI0BYMA MO IaJIap

I'unp ||Poma I'mnryn- [Mnak ||Tynoup ||[Maxcyc
aBiu ||HueM |[IToptnana- pokimu  ||[Tymionan nemeHT [EMEHT |[TUWIN ||IEMEHT
K €HT ||LeMeHT LEMEHT LEMEHT
OXaK
Cynn ITopt- |[Maxcyc |[|I'mi- ITynnonan ||Oxax [nak Kenra-
u- JaHA- ||IOpTJIaH ||[TYOpPOK. ||MOpTIaHJ ||[MyLLo noptiad(| Kyminu. ([roBuaH.
pUIM LIEMEHT || ALeMEHT LEMEHT  ||1aHi- a-
araf . uemenr. ||Kap6o- ||Yrra
OXaK. HATIHU. |[4Maamiin
CyHn Te3 ko- ||Ox Ba Oxax Oxak
- TyB4aH. |[panraop. [|AHrua- my1- k. | KOPHLL
puira DHT pUTIIH. 110- Cynbopa ||M2 Kncnora
H mycrax-|[1yn6or. naHIn T ra
OXaK. kam.  |[Tammona | T¥aaup- Oxak ILUTAKIIA qnaamin
[TnacTm ||x. TUYIIH. K- (I'unc :
dukna |[Cynsdar HUT- ILUTAKJIA. Tuorryn-
il ra . Kinn- POKIIH.
raH. YHJIaMIIA Oxaxk Kepcus) IlopTian
Tuapo- KYJUTH A
@06 HNEMCHTJI
u
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Keiiuarn naBpnapna OofnmoBurM Mojaanap cadura 3MOKCHI, Moaudpup,
denondopmanpaeru kKabu Mojaaiap acocuaa OJMHTaH KYTICOHJIA OpTaHuK
oupukmanap kenu6 xymwinu. Ly Tydainm ymapHr aHOPTaHWK Ba OPTaHUK
OOFIOBUMIIApD TYpPKyMHTa XaMm aXpaTull anabuérna maidgo OyiIMokia.
AHOpraHuk Mojjaigap KaTopura OKOpUIaru cxeMaiapia KeITHpWITraH
THIICTOII Ba OXAKTOII KaOW XoM-ami€ acocuaa OJMHTaH OOFJIOBUYWIAp, XaMIa
MOPTIAHIIIEMEHT, THWITYIPOK IIEMEHTH, MYIIIOJaH I[IEMEHTH, IIJIaK I[EMEHTH
kabu MuHepan Maxcyrnomiap kupamu. Opranuk Ouwpukmamap caduma 3ca
TIICTTIMICPUHIN [IEMEHT, (QypaHid OOFIOBUM KaOWJIApHU YYpaTHII MYMKHH
(ckanBan 3.8.).

3. IOkopu TexHOJOTHsITa ACOCJIAHIaH KepaMUKa, IIHIIA Ba OOFJIOBYHU
OyroMjiap MuLIad YUKAPUIIHUHT MHHOBALMOH TEXHOJIOTHSIJIAPH.
HopTaananeMeHT HILIA0 YUKAPUII 3AMOHABHUIl TEXHOJIOTHATIAPH.

XO03Upru KyH/1a MOPTIAAHAIIEMEHT MOPOIIOTMHU Tal€piail yuyH Oup KucMm
TYNpOK Ba y4 KHUCM OXAKTOIJaH HOOpaT CyHBHMH apajanimMa WIUIaTHIIAIu.
bynnaii apanammva Tabuatiaa Tanép Xosda XaMm y4panau Ba y OXakKiId Mepredn
HOMU OUJIaH aTajajiu.

Xo03upru KyHaa NOpTIaHAUEMEHT TAUEPIIAIIHUHT UKKH YCYJIU MabIyM:

1-xyn ycyn;

2-KypyK ycya.

HNkkana ycymHuHT XaMm ad3auldkiIapd, XaM KaMYIIMKIApu MaBxkKy/l.
Xo03upru KyHaa IyHENA XY yCys KYNpPoK KyJuaHwiaau Ba 70% MaxcynoT mry
ycynna unuiad unkapunaau. Poccusiga Mmaxkyn 6ynran 59 kopxonagan 39 tacu
XY ycynjia Ba 2 Tacu Xy - KypyK YCyJuJa MaxcyyoT eTka3ubd Oepasu.

V36ekucToHna XaM I[EMEHT TypiapH, >KyMIaiaH HOPTIAHILEMEHT
Taépiamiga MKKM yCyl - CYIOK Ba KYpPyK ycy/ulapjaaH QoiinanaHuiaim.
«OxaHrapoHueMenT», «bekoboaiemenT» Ba «KyBacoiilieMeHT» KopXoHalapuaa
MOPTJIAHALIEMEHT XY ycynaa Ba « KU3MIKyMIIEMEHT» KOPXOHACKIa 3ca KypyK
yCyJiJia OJTMHAIN.

JlexuH 2-un KypyK YCyJIM MPOTPECCUB yCyl XucoOnananu. by ycyn Ounan
NOPTAAHAIIEMEHT WINUIA0 YUKApWITAHJA aH4YaruHa CKWIFM — TeXKallaju.
Kymnagan, Kypyk ycyn KyJUIaHWITaHUAAQ KIMHKEp OJMIITra OYJraH MCCHKJIHMK
capdu - 3,4 - 4,2 xJIx/xr 6ynca, xyn ycynuaa Oy pakam - 5.8 - 6,7 kJx/kr ra
TeHr. [led ra3mapuHUHT XaKMU KYPYK YCyJd KYJUIAHWITAHUIA XYJ yCyjaura
HucOaran 35 - 40% kam Oynmamu. Kypyk ycynunaa meunan cytkacura 6000 -
10000 T KIMHKEP OJUII UMKOHUSATH OOp.

8 -Kanman. IlopTnaHalleMEHTHUHT KUMEBHM TapKWOW Ba KYJUIAHWJIMIII
COXACH.
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Generic cements and concretes

Cement Typical composition Uses
Portland cement CaO + Si0; + AL O, Cast facings, walkways, etc. and

as component of concrete.
General construction.

Cyrok ycynna macca Tai€piiaHragia y nulaM HOMUHH OJad, KYpYyK ycyiaa
3ca - XOM-allI€ YHU HOMHWHHM OJaJIH.
XowM-amé cudaTuga MaxauIMi OXaKTOIIl Ba MaXaJJTMHA TUJI UIUIATHIIA]IH.
Acocull TEXHOJIOTHK Kapa€Hiap Kyhujgaruya:
XoM-aménap - 0XaKTOIll Ba FTMJIapra UILIOB Oepull;
[lmam €xn xoM-al€ yHUHU Tanuépiai,
[lmam €xn xXOM-aI€ YHHHU KyHAUPHUII Ba KIIMHKEP OJIUILL
Kylinnpuiran MaxcyJlOTHH COBUTHLI;
Kinuukepra kymmnmanap Kymuo Tyiun;
. Capasam Ba cuiiociapra y3aTuIl.
Kyituaa typau ycynnapjaa NOpTJIaHALEMEHT UIUIA0 YUKApUII TEXHOJOTUK
TU3UMJIApU OepuUIIraH.

o UlhwWwNE

-Water
-— — Product of

etting reaction

I %’t‘:ﬁ“@dm / )J' \ =

- = - =: Interpenetrating

= " spines

2.3.1. -Pacm. llemeHT Kopull Ba KOTUII >Kapa€HJIAPUHUHI CXEMAaTHK
KYPUHHUIIIN: a — TOPTIAH/IIEMEHT CyB OuiaH Kopuiaau; 0 — 15 MUH CYHT KOTHII
»apa€Hu OolulaHaau Ba OupiaMuu OOFJiap XOcui OYnaau; ¢ — TYJIUK KOTHII
J)Kapa€Hu 28 KyH 1aBOM yran’

2D R. H. Jones, Michael F. Ashby. Engineering Materials 2: An Introduction to
Microstructures and Processing. Fourth Edition. Elsevier, UK, 2012. -230 p.
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[TopTnananeMeHT apanamMacy XyJl yCyjja Tau€piaHranaa KyJulaHaJIuraH
OXaKTOII Ba TYNPOK OJJAUHAAH MaxCyCc MalllMHalapAa CcyB Epaamuaa
MaiflajJlaHaIi Ba SXIIMIA0 apajalTHUPHIad. XOCUJl OYJIraH KanMOKCHMOH
CYIOKJIMKHUHI HaMmJIUTH TaxMuHaH 32 - 45% OYymanu. Arap LEeMEHTHH KypYyK
ycyija unpiad yukapuin MyspkamiaHaétrad Oyica, y xohga "xom-amé yHH"
aBBaJl KOMIIOHEHTJIAPHU KYPUTHIIL, CYHIpa Maijanall Ba apajaliTUPUII OpKaJIn
amanra owmmpunagu. CyHrpa apanammMa LOEMEHT KOPXOHAJIAPUHUHT Oparu
XUCOOJaHMUIII TIeusiapra 1000pHIaIy.

[lemeHT KynWHYa TOPU3OHTAN AaWJIAaHyBYaH Iedjapia KyUIupUIIaIn.
FOxopu xapopatra MyiDKajslaHTaH MEYHUHT auaMeTpu 5 M, y3yrmuru 185-190
M HHM TallKWI KAJIYBYHM, WM YTra YUJAaMIId MaTeprayiap OWIaH KOIIaHTaW
MWIMHAPJAAH Tallkuia TonraH OYymwO, orupiuru 3,5 MuHr T atpoduma. Y
ropu3oHTra 2-3 rpaayc Kus KuiauO Kylwiran, my cababiau xopuiima V3
OFUPJINTY TahCUPHJIA OJIOB TOMOH Xapakar KuiaJu, XapopaTH OlIu0, TaHACHIa
KyHugaru KuMEBMIA mpoiiecciiap coaup oymanu:

1. 100° na Mmaccamaru MeXaHHMK Ba THJIPOCKOIIUK CYB OyFIaHaIu;

2. 400-600° wyamacupga OpraHMK YHKUHAWIAp ¢€EHAad Ba  TYIPOK
napyajiaHajy, HaTWXKajJa YHUHT TapKuUOWJaH KUMEBHMM OOFJIaHTaH CyB Y4HO
KEeTaau;

3. 900° arpoduaa kapOOHAT AHTHAPHUJ Ta3d OXAKTOII TapKUOWJIaH YHKA
OomIakIu;

4.1200-1450° ma xampouii okcuan kpemHe3éM, kopyHa, Temup (I11) okcnau
OwaH peakuusra KUPUIIMO, KIMHKEPHUHT SHITM MHUHepaulapu - ajmuT (yd
KATbLMAIM CWJIMKAT), OenuT (MKKM KalblUIIM CUJIMKAT), LeIuT (TYpT
KJIBITUIIN aTtoMO(eppuT) Ba YU KaJbLUIUIN AJIFOMUHATHU XOCHUJT KUJTQIH.

o Tyrpunosun
| o ] [ -t I I - g | | = I
Ka3u6 onm Kasn6 ommmx
(MopTnaiu, SKCKABALIHA) (Tyrpm 3xcCxasaums)
Houanam Hounanau
(OKarnw nonanarv=) (Banoxnw nonanarms)
X aac Mafiaanaw

(ATanaru4d. Ter prwya. T ) ]

——! lnam xnaccuduxkanmacu (Efnm anak, ruapoumMKiIoH) I
Knaccudpuxkaropaas ‘ Yrmaras mnam KHCME

—{ Linasmuys raduc yunaw (Lllap Terupmosn) l‘—
—_— TapxuGuu T¥rpunam (LlLiam - 6acceiin) |

l Hinamau romoresnaw (Llnam - Gaccedin) I

¢

l O6xkur (Y:lyn afinanmva new) I

-

KanHKepH# COBMTHLI
(BapaGannmn. pEeKyNepaTopiH, NaHXKapani COBMTIHY)

AxXTHB MuHepan l
Kywmnsmanap l Mar (K omGopaa ywnab Typam) I
4 ¢

l Kypwram H Kmauxkepun ty#inw (Llap Termpmon) |<—| Ianc I

+

[ T oo |
l
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2.3.2- pacm. [lopTiiaHIIEeMEHTHH «XYI» YCYJIUa UIIa0 YUKAPUII TEXHOJIOTUK

(Banokan nonanaruy)

(Banokim nonanaruy)

Xom-awénu nactiabku Haduc Maizanam
(ATanaruy. TerupMoH-KOpri. M'napodon)

—L LLnam kraccudpuxaunscn (Edmm anax, mnpounmou)j

Knaccuduxaropaan l YTMaran waam KHeMu

Lilaamun vaduc yuaaw (1llap rernpmon)

—F_—

,

—

Tapkubuu T9¥rpunaw (Lnam - Gacceitn)

r

LWaamuu romorensnaw (1llnam - Bacceiin)

'

L

Ulnamun duastpaaw (Mpece-¢uastpnap)

y

L

Keknu kypuriw (Maiaanaruy-kypurriy)

Bymmpnm (LIKn01 HeeHK anMawrnyay aiinanMa ney) 1

.

Kannkepsu copnTum
(Bapabannn. pexyneparopan, NaHKapaiu CoBUTIHY)

AKTHB MHHEpan

kYwunmanap

'

LMaranuznpnam (Knunxeprn omGopaa yuina6 typuu)

|

.

THU3UMU.
Cys Byp Tynpok Tz;z:'::::“
' v
Kasu6 oaum Kasnb onum
(Moprnaw, axckasanus) (T¥rpn axkckaBamms)
: '
Jlouanaw Jlonanaw

L Kypuruw

A 4

Kaunkepns tyfinw (Llap TErHPMOH)

unc

'

Llemenr carnaw (Cunocnap)

,

Llement

2.3.4-pacm. [TopTinanaieMeHTHH KOMOMHUPOBKA YCYJIN/Ia MIIIA0 YUKAPHUIIT

THU3HUMH.
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: '

bup saxraa nadume ynaaw sa kypurim

HMcenk ney
ramapn

(Illap €xu poank Terupmon)

2 T¥rpunosun
OxakTow Tynpok p——
Kasué onmm Kasunb onuw
(IMopraam, skckapaums) (TY¥pu 3xckaBaums)
Jlowanaw Jonanaw
(PKarau ponanari) (Banoknn aonanarny)
OmbGopra woitnam OmGopra soiinam
(OmbGopaa Ypranai) (OmGopaa ypranam)

.

Xowm-awe apanamaciuu cenaparopaatu
(I"as yrysuan cenaparop)

TapruGuu TYrpunaw sa romoresnam
(Mxkn spycsm cunoc)

,

Kyitaupu
(Ileyaan TawKapn UHKIOH HCCHK anMawreyam ku
nexapboHusaTOpaK aitnanma neysap)

.

Kinus KEPHH COBHTHIL

(BapaGasmm. pekyneparopam, NaHAKapany COBHTIHY)

AKTHB MHHEpan

Kyuwnamanap

'

L Marasmupnaw (Kninkepan ombopza yiunab Typmu)j

'

}

LKypmumH

Krnskepru yiinw (Uap TErHPMOH)

Knuakep omumpaa

e e B

'

LlemenT caxaam (Cunocaap)

}

TOPU30HTAJ Tewlap YpHUra IIaxrta _ THIMAra
newgap/iaH, IpUTUII YCyJIu OMIIaH IUIOBYM arparaT-KOHBEPTOp Ba €M AJIEKTp
neugap/aH, KailHa€TraH KaTiiaM YCYJIMHMHI BEpTUKal TpyOkanapunaaH, Oup
BaKT/la KyHIUpHII Ba Maiifjayiall yCyJUHUHT T€3 OKUMIIM TETUPMOHIAPUIAH XaM
doitnanaHuI MyMKHH. )
[TopTnananeMeHT uiad YMKaApUIl yCyJuiapuaaru acocuit qiapxnap XOM-
amé Tail€pnam TuzuMHra taanykiau (3.9-xaasan). XoM-all€HU TYFPU TaHJall,
yHra TErMILIM HOUIOB OepHIll Ba MILIOB Oepuuuiap HaBOATMHM aHMKJIALI
TEXHOJIOTMSIHUHT SHI MyXUM OMUJUIAPU XUCOOIaHaIH.
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Mabnymku, xap Oup HIUIA0 YMKApUII KOPXOHACHAA HWIUIA0 YHMKAPHUII
Kapa€HUHM TYXTOBCU3 aMmalra OIIMPHII YYyH XOM-all€ 3amacu MaBkKy[
Oymumu kepak. TamkapujgaH KeJITUPWIAJAUTAH KOMIIOHEHT (TYFpUIIOBYU
kymmnama) gap 20-30 kynra, ¥3 xom-aménapu 2-3 cyTkara eTrajuraH Kuiuo
CaKJIaHA/IN.

Nuuna® yukapupuIIHUAT XY YCYIM KyHuaaru Xouiap/a UiuiaTuiIaau:

1. Xom-amé cudaruaa uuiaTuiaaéTrad THWIIAp IOMIINOK, EMUIIKOKJIUK Ba
20-30% nu cyB TabcWpuia Maljga-maiga 3appadaiapra OYIMHUO KeTHIITa
Mo, byHaal rwiuiap arajarud Ba TETUPMOH- KOPFUWIapAa CYBJIM MYXHUTAA
SHTUJI Ba Te3 Aucneprauusra yupaiinu. Hatmwkana maiinanamra capd OymyBun
AIEKTP PHEPTUSICU TEXKaATAIH ;

2. Tynpoxkaunr tabumii Hammuru 12-15% Ba yHmaH xam 1oKopu. Arap
KYpYK yCyd KYJUIaHWJICA, y XOJJla TWIHM JAacTIa0Kd KypUTUIITa KEeTraH
Xapaxkatiap Ky 0yiyp su.

9.- Kaasan. Xom-amé apanammacu Tail€piain craausuiapuaard dapkiap
XaKuaa

. KomMOuHupoBka ycyiau Kypyk ycyn
Xy ycyn
1. FOmmok 1. FOmiok
KOMIIOHEHTJIApHU 1-4M | KOMIOHEHTJIApHHU 1-umn .
cTaausaa CyBaa craausia CyBaa Rk
PN CYBA LVIIAE CYBA nacTiabKu OUp XuILani-
OYKTHUPHILL; OYKTHUPHILL;
THUPUIIL
2. Uxxku cragusiu Haduc |2. Ukku cragusiu Haduc
Mangazant Mamgananl
1. Xom-aménu KypuTuin
3.1Inamuau unbTprari. Ba MaWTaJITAHUIIMHA
Oupra o6 60puII

Kypyk ycynHu Kyluaaru xojuiapaa UIUIATAIT MabKYI:
1. KaTTuk KOMIOHEHTJIap - OXaKTOll, TMJUIM Meprejl HaMJIMIM KaMm Ba
yJlapHHU Maiiganam ¢pakaT TerupMOHIap/Ja aMalra OlUPHWIraHuIa;
2. Exunru kaMumi1 Ba TaHHApXH IOKOPU.
[TopTnanaueMeHT HUUUIA0 YUKAPUIIHUHT OXUPTH dTAIuIapu - KIMHKEPHH
COBMTHIII, LIEMEHT TYHHUII Ba cakJiaul 0apua TU3UMIIap yuyH Oup Xui1 Oyiaau.
[TopTnananeMeHTHH XY yCcyjja OJIMINAA XOM-ami€ TapKuOura KyMup
KYIIUII [eMEHT cudaTuHu ommpumra oiaud kemaau. Kymup ombOopaan
TabMHUHJIATHYIM  OyHKepra y3aTWiIaad, YyHIAH OKaFyd  Maijanaruura,
TAbMHUHIIOBYM OYHKepra, MIapid TETHMPMOHTAa, TabMHUHIIATHMUra Ba HHUXOSAT
alilaHMa reura y3aTtuiiaau Ba Kyiaupriaau (9- XKanasain).
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XoMm-amé apajjalliIMaCHHU KyHAMPUII Ba Ty HHIIL.

[lopTnananeMeHT OJUII y4YyH XOM-all€ apajialMacu aiaHma €EKd
maxtanu neunapaa 1400-1450° C kyhnupunagu. Aiinanma ned y3yHaura 50-
200 M, gmametpu 2-6 M. Cytkacura 1300 Ba 1800T knuHKep Oepaauran
newgapHuHr yiadamiapu 4,5 x 170 m Ba 5 x 185 m. Ileunap Tokka Kapama-
Kapind TpuHOUNuAa uniaiad. [lednn marte-puan Ounan tynaupum 7-15 %
tamkui 3taau. [lednn roputumra 20-90 oT Ky4riIMK KyBBaT Tajad KHJIMHAIW.
[Teuy ropusonTra Hucbaran 2-5° orran Oynaau. [leu 6apadanu munytura 0,5-1,3
Maprta ainmaHaau. lleyHUHr KIMHKEp KaMepacu COBUTrad OWIaH yIJlaHTaH
oynagu. CoButrmu xinuHkep xapopatuau 900°C man  100-200°C raga
KamManTupuO Oepaau. 1Kr KIIMHKEP OJUI YIyH KetraH xapopat 1600-1700 kkai.

2.3.6-pacm. Kypyk ycyroa cymxacuea 3000 m nopmianoyemenm
oepaduean CMI]-73 atinauma neynune kypurnuwu. I-ynuamu 6,4 /7 x 95 m au
aunauma ney; 2-xom-awiéHu Kaoya Kuaub oaysuu ned mociamacu, 3-CMI[-15
YUKTIOHIIU UCCUKTIUK AIMAULYBYU KYPUTIMA, 4-XOM-QUIEHU Y3amuul KypUuimacu, 5-
CMI]-83 "Bonea-150 C" konocrhukau cogumaeuy.

AMMO KIMHKEp Xaid UeMeHT sMmac. LIlyHMHr ydyH KIHMHKEp Maxcyc
TETMpPMOHJIap/a uysH mapnap épaamuaa maiaa (pazmepu 0,08 MM 1aH KHUYHK)
nopoirokka amantupwiaau (4.16-4.17-pacm). Malinanam BakTUia KIMHKED
tapkubura 3 % rurnc Ba 15 % rada ruipaBiIvK Kymmmyaiap (IMaTOMUT, Tpered,
OMOK) KyIIWiIaau. Yiaap LEMEHT MHKIOPUHU OIIMpagud Ba cudaTUHU
axmmnanan. Hatrkana )kyna Mania Ba FOMILIOK, KyJI PAHIJIA LIEMEHT IMOPOIIOTH
onuHaau. Tal€ép MaxcCyJOT TeMHUP-OCTOH €KUM METa/UlJIaH sicaliraH IUIMHAD
dbopmanu eMeHT cuinocnapaa cakjianaau. Cunocinapaur 6Viiu 30 M, ruaMeTpu
12 M aTtpoduna 6ynu6, xaxmu 1000 T ra 6opaau.
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Pozzolana
h 4 Limestone

= Gypsum
II -J Heater g H

o o
e D2
A

@ - Coral stone

- Shale
- Bauxite < : Ll
- Iron ore v

QUARRYING MIXING = GRINDING: BURNING = MILLING

2.3.7-pacm. [lopnananeMeHT UILIa0 YUKAPUIL TUZUMH.

LleMeHT MHEBMOTPAHCIOPT Ba MaxcCyc KOILIAll MallrHainapu épaamuaa 50

KT JIM KOFO3 KOILJIapra *oi1aHu0, UICTEbMOTUMIIApTa KYHATUIIA/IH.

8.
9

. bornoBun mopmanap TylmIyHYaCHHHM KEITHPUH Ba KEPAMHUK MaTepHaILIap

Ha3zopar caBosiapu:
Maxcynotnap MIUIa0 YMKApHII y4yH XOM-alllé MaTepHalliapu KaHAai
TaHJIaHaIU?
BbornoBun moananap unuwiad yuKapuiga XoM-am€ HuMaaapra acociaHuo
TaHJIaHaIU?
Kepamuka canoatu xom-aménapu XakuJa KaHJad TyllyH4Yara 3racus’?
VYnap Kanmai Kuiauo TaHIaHau?
3aMOHaBHIl IMINIIA TEXHOJOTHSACH PUBOKIAHTUPHUILIHUHT XOM-alénapra
OMJ1 aCOCUI OMWJIJIAPUHU CaHAOOEPHHT.
XoM-améHu Ka3ub OJIMII  Y4yH Kalicu TypJard MeXaHu3miap
AHUIaTUIIaan?
XoM-am€éHy TallyBYM MalllMHAJap MapKaCUHU KEATUPHUHT. Yiap KaHjan
a3aJIIMK Ba KaMYHJIMKiIapraisra?
XoM-am€Hu TalMIa JICHTAIM TpaHcnopTépiapaan (HoigaaHUIIHUHT
KyJalTUKJIapUHU caHaO OCpUHT.
Cunukar Marepuasuiap KiacCu(GUKaIusICUHA KeITHPHUH.

OWJIaH CONUIIITUPHH.

10. uma maTepuannap kiaccudukamnusicu 6yitnda “Knacrep” Ty3uH.

1
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2-Kucm. Kaméd, Tapkok Ba HOIMP MeTaLJIap KUMEBUI TE€XHOJIOTHSICUHHUHT
WHHOBAIMOH PUBOKJIAHUIIN

Pexa:

3.2.1. Kam¢€O, Homup Ba TapKOK METaUIapHU CUH(MIAHUIITN

3.2.2. Ep xoOuruaa kaM&O ep MeTauIapHU TapKaJIUIIIH.

3.23. KaméO ep  MeTaulapuHH  apajamiMaiapiaH  TO3aJalllHUHT
TEXHOJIOTUSCH.

Tasanu néopanap: xom awé, munepan, mexHono2us, Kaméd 21emenm, mapKox
aNleMeHmap, dHepeemuxa, acocuti memasunap, “by-products”, sxcmpaxyust, UOH
AIMAWUHUWL, — APAIAWMANapoarn  mo3anaui, IKCMPAKmue Memaniypeus,
UHHOBAYUOH DUONCIAHUWL, DYOANap, MemauldpHuHe CUH@IaHuwU, Oouumuul
JHcapaennapu, 2UOpOMemainnypeus, NUpoMemaniypeus, MUHEpanio2us, ampogp
MYXum, HOOUp Memaiap

Kaméo, Hoaup Ba TapKOK MeTa/LIApHU CHH(IaHU TN

Konunnuk wummm, metammyprusi Tyrpucuaard (aH — epaard KaJIuMHM
dannapnan oupu xucobmanaau. Xo3upru KyHaa 0y dhan Wusuiap 1aBoMuja Kan
Tap3a PUBOXKJIAHTAHJIMIA MYXUM axaMmusTra odra. MeTauryprussHuHT
puBoxiaHummHu X VI acpuunr wirop onumu ['eopruii Arpuxonanusnr “De re
metallica” (KoHumyim Kumm Ba METAUTYprusi Xakujaa VH HWKKA KUTO0/a)
doitnany KazuaMaldapHU KaiTa WIUIANT TYFPUHAArd KEHT TaH OJIMHTaH Ba
XO3UPru KyHrada TeHIrcu3 KuToOujaH Oonuiad, MHHEpauiap TYFpHCHIATH,
MUHEpa/VIapHu OOMUTUII TYFpPUCHIArd MabIyMOTHOMAaJIap (CIpaBOYHUKIIAD)
Xamjia XO3Upru KyHAaru coxara ouj, cudatin kymiad >KypHall Ba KUTOOJapHU
ypranum Hatuxacuga Kypull MyMkuH. KypuHanuku wHHOBanusiiap MUuiad
YUKAPUIII COXaTapUHU KEHrauTUpuO, UIFopaaTud 6opau.
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NuHoBamms kamuér Exku  TaKOMWUIAINITUPHUIIIAH (QapK KUIaIH.
NuHoBarus wxoauit Gukp OVImMO Tapakku€Tr capu VCUIl WYJIapuHU, SHTH
HytapHu o4aau Ba 11y OWJIaH MOTEHIIMAI Ba KHUMATUHU OeITvIIaiIn.

ABBajura unuiaTUIMal KeJran KuMEBUH ayieMeHTIap XX acp Oolapura
KenuO caHoaT MUKECHAA, YJIApHUHT MIUIATWIMIIKA KaTTa axaMusiT Kach iTa
oouutanu. by aneMeHTIapHU OUMPIAIITUPUO «KaMED AIeMEHTIIapy, KeMMHYAIUK
aca «kaMEO MeTautapy» Ae0 ropuTHiIa OOIIIaHIH.

L0 4y Q_
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[ ] Q00 [culhndet)

00 000 O00Q0=

1700 1800 1900 2000

3JIGMGHTJIapHI/IHF fIPIJIJIElp JaBOMH A KS'/JIJIaHI/IJ'II/IHII/IHI/IHF KCHIalnIIn

J.. MenneneeB TOMOHMJIAH TYy3WITaH JaBpUN CUCTEMaHUHT Oapua
rypyxjiapuia «kameéo» Tpymma MeTaulapu KOWIallraHWHU KYpPUII MYMKHH.
VYnap y3napunu pu3nK-KUMEBUN Xoccanapu OuiaH OOIIKa 3JIeMeHIapIaH KaTTa
dapk Kunmaguiap.

V3uHUHT GHp KATOp CaHOAT MUKECHIArd KyJUIAHIIHII cabaGnapura Kypa
kamM&0 Metaiap Trpymnmacura kuputwirad. YyHku kamEO MeTayiapHU
UIUIATUINIIN yIapHU TOMUIUIIUTa XaM Oofauk 0yiuo, ynap acocan XVIII acp
oxupnapu Ba XIX acp Oomwtapura tyrpu kenaau. llly Ounan Oupra ymapHu
KYJUTalll y9yH MabJIyM BakT kepak Oynran. KaméO meramiap ep KoOuruga Kam
ydpaiii Ba TapKOK XOJija OYIUINM, XaMma yJIapHH caHOAaT MUKECHIIa aKpaTuo
oJui Mypakkad Oynrannuruau kypcaranu. lllynnai kunnb kamé6 MetamiapHu
acocaH amaJjljia WIJIATHII Ba YJIapHU TEXHOJOTHSACHHU unuiad yukum XIX Ba
XX acpnapra Tyrpu Kenaau. byHu Kyidugard xaasainia xaM KYpHIll MyMKHH.

Jllemak, «xaM€0 MeTaiap» TyIIyHYacu KaMm €ku OyTyHJIall TeXHUKasa
UIUlaTUiIMaral Mertajiiap OwiaH OOFIMKIUpP. XO3UPrHM BakTAa 3ca KamEd
MeTasulap 3aMOHAaBUI TEXHUKAHU aCOCHM KUCMUJIAaH MOOpAT SKAHIUTHUHU KYPUI
MYMKUH. AWpUM caHoaT WNUIA0 YUKApHUIN TypjapuHu KamMEéO MeTalliapcu3
TacaBBYyp KUiIuO OYyimaiiau.

«Kamé&6 Meramnap» TyllyHYacHIaru XaTtoJUKIap/aH siHa OMpH IIYHIAKH,
ylapHU TaOuaTaard Kam TapKaJraHJIUTMHU Kypcataau. by KapanuiapHu
aHUKJIAI yYyH XO3UPTU BaKTIard €p KOOWFHJa >KOWJAIITaH >JIEMEHTIApHU
MUKJIOPUI aHaIW3 KWW HaTWXacuia yiaapHu wMuknopuit doumsu Kiapk
TOMOHU/JIAH aHUKJIaHTaH.

Ep xoOuruaa kaméd ep MeTalJIapHHU TAPKAJIHILN.
Axkanemuk A.E.®epcmanHuHT Taknudura OMHOAH dJIEMEHTIApHU ypTaya

Mukgopunn  aHukiamiau  «KJIAPK» Owian 1OopuTHIIHM Takiaud Kujras.
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Kyhinmarm >kamgBanga dJeMEHTIIADHU — MUKIOpHHA  (hom3IapuHu

KCITHUPHUIITaH.

Table 1.2: Commercial classification of noafl

ctals and metallonds

Light Be, Mg AL Th
Procious Au, Ag. P1, Os, Ir, Ru, Rh, Pd
Refractory g.Mo.Nb.Tl.Tl,Zr,Hf,V.l!:,
Scartered 8¢, Ge, Ga, In, T1, HE, Re, Se, Te
Radioactive Po, Ra, Ac, Th, Pa, U, Pu
Rare eurthy Y, La, Ce, Py, Nd, Sm, Eu, Od,
Tb, Dy, Ho, Er, Tm, Yb, Lu

Ferroalloy Cr, Mn, Si, B

metaks

Alkali Li, Na, K, Rb, Cs
Abaline exrths B, Mg, Ca, S¢, Ba

Growp Metals Remaris
Prmany Cu, Pb, Zn, Sa, i Extensively wied. second in mmportance 10 ron
Secondary As, $b, Bi, Cd, Hg, Co by-products of metals but also form their own

Used in almost o amounts {10-20 thousand tons an-
nually).

Low ﬂmiﬂc gravity (below 4.5), used mainly as matesial of con-
stru

Do not rust; highly priced.
Melting points above 1650 “C, Mainly used as alloying elements
m sl also wied in the elemental form. Some resist high tem-

pernture without oxidation.

Do not form minerals of thelr own. Distributed in extremely
minute amounts in the earth’s crust,

Ui o radioactive decay. Some of them (U, Pu, and Th) un-
dergo fission, Plutonium prepared antificially in nuclear reactors.
Always ocour together, similer chemical properties. Not rase as
the name implics.

Were ance mainly usod m alloying elements to steel, but now
also wsed in elemental form.

Soft and highly reactive.
Higher mclting point and less reactive than the alikdak: metals

m

Panrom MCTAJIlIap Ba MCTAJIMACIIApHUHI CI/IH(l)J'IaHI/IHII/I

of abund of elements in the earth’s continental crust in percentages (%)

0.001 0.01 0.1 1 10 100

0.00000001 0.0000001 0.000001 0.00001 0.0001
I

T T T
™\ Rhodium, Rh

A Rhenium, Re

L Platinum, Pt

O\ Palladium, Pd

1 Gold, Au
: 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'

which most people regard as rara. Th

Carbon, C
Phosphorus, P
Potassium, K
Aluminium, Al
Silicon, Si
Oxygen, O
L
0+ 0= 10= 1o 1 0 10 102 0 0= 0=
Estil of abund of el in the earth’s continental crustin parts per million (ppm)
- Trm crust is regardad as the rocks above the mantle and sepammdlmmnmma . C crust 20— 50km thick.
wvast majority of mining is contained within the top
In addition to the alaments describad in this handbonk,ﬁmﬂﬂmrs have been included for reference: oxygen, silicon and aluminium because, betwean them,

they make up 81% of the crust; carbon becausa itis found in coal, oil and natural gas plus all living organisms; and gold becauss it is a usaful benchmark,

less than 1% of the crust.

= One ppm is equivalent to 1 gramma per tonne for 1 ounca in 27.9 long tons).
* C ions of tha 17 h (REEs) range from 0.3ppm (Tm) to 63ppm (Ce).
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Jlemak, sieMeHTIapHU e€p KOOWFUIArW MUKIAOPH TYypJiHda SKAHIUTHHHU
KypcaTtaad. DHI Kyn TapKajiraH 9 ta snemeHTHH MUKIopu 98,13% Ttamkun
KWITaH XOJIJIa, KOJTaH XaMma JJIEMEHTJIapHu MUKIopu 1,87% HHM Tamkui
KUJIaau.

Primary metals and by-products

ol o?

Ag
Mo

Co Cu Cd

Te Ge
PGM

N Cr

Acocwuit metamtap Ba “by-products”

Tehle 161 Typéeal uses of precicas metals. Table 1.7 Typicad s of refratory stals
Bdwal Use " T el Uss Y
thald Jewulry and arls o ymadiem Fezroaa mlleys ]
Denlal g Manferroas ]
Space and defence E Catalyat (V0 ]
Onilies 1% T (V0) TH
. 1w Cheamiism Metallurgical (siainless stegl) ia
falvar Silverwase g Refractares (oxide) 3
¥ Chermirnl indusiry (unning of
Elmricsl b leather, electroplating) 12
Brazes, solder i) 1M
Eilver hatieries 3 .
Ot ] Bolybdenum  Sieel indiustry an
™ Chesicals Tﬁ
Flauman Catalyis: &0 .
Ebectrical 7 Tangsten Lwln_u mmu ides ﬂ
(Tarr [ormemg ]
Drstal medical 5 Electrical lamps 13
L 4 Chemicale 4
LE 1o ’ 5 Crher T
Tad 100

Hoaup Ba kam€6 MeTamapHUHT KYJUTAHWIUII coXalapy

Table 1.8: Parent ores of scattered metals.

Metal Parent ore Concentralion in ore, % Major use
Gallium Bauxite 0.o1 Semiconducior
Germianiiin Zinc sullide Trace Semiconductor
Haflnium Zircon sand 1 Nuelear reactors, control rods
Indium Zinc sulfide Trace Semiconducior
Rhenium Molybdenile concentrates from 0.07 Refraclory metal

porphyry copper ores
Scandivm Urznium and thorium Trace
Selenium Copper sulfides Trace Fholoelectric cells
Tellurium Copper sullides Trace
Thallium Zinc sul[ide Trace
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TapKoK 37eMEeHTIap yupanaurad MabaaHiaap

XKanpangan myHH XaM aHUKJIAIl MyMKHHKH, XamMMa KamME€O MeTasiap Xxam
ep KoOuFHaa Ky1a KaM dKaHIUTUHY Kypcataan. Kaméo meramapuu aipumiapu
3ca ep KOOWFHAa TO3apOK XOJAa KOWIAIIraHW Y4yH, yiap Kyaa kam Oymuo,
acocaH OoOIIKa MeTaUIapHU MHHepayulapu OwiaH Oupra yupaiinu. MacanaH,
raJuliii, Kajai, MapruMyIl Ba cuMoOra HucoaTaH Ky OYViaranu OuiaH TraJuIMiHA
alipuM MUHepanu ydpamaiiau, y ¢akat Oolka MuHepauiap OuiaH Oupraiukaa
yUpauam.

Mynnaii kummb, ep KoOWFMAa SIEMEHTIApPHH >KOMIamumy Kameo
METaJUIApHU TPYNNATAHMIIMHA acoCuil OenrwiapuiaH Oupu Oyica, ynapHH
unuiad YMKapuIl Ba CaHOATAArd KYJUTAHWIUIIM acOCHH MabHOHM TAIIKHII
KUJIA/IH.

KaMéo ep MeTasuiapunm apajammaapiaH To3aJalIHUHT TEXHOJIOTUSICH
Boadpam munepasiapu Ba yjiapHu O0HUTHIN
Bondpam snementu ep koOuruga KaMm TapKajiraH 3JEMEHT OYIuO YHUHT
o -4
KJapk Oyiinua orupiurua 1*107% tamkun kwiaau. Y Tabuatia SpKUH XOjjaa

yupamaiinu. Tabuataa BondgpamHu 15ra sSIKWH MUHEpaJIapu TONWIraH OYiuo,
yJIap/1aH acoCaH BOJI(PpaMUT Ba IIEEIUT MUHEPAJUIAPU aMaJIni axaMuATra ora.

Taldy Pie 11 Minricsd s chmicsd proprrtaay of Sorfarre. wolfnenm, rdbsarta sl o bty
Famiweric Tty Huifomer £r B bawhite
or gl WO, iFa, M, b T, Ca'lil,
W s, 6.3 Bl T3 L LT
[irptal Enacasy et e o =y el i Latraminal
L& =4 =i 023237
2. Em 4T ETS adi4d5 LIy
k am 0370 514 eLYTT g 113 el
& m s 55 e k954
[} o W HPEY
Mwfviny, pim' 13 T1-7.5 T2=1.13 )i |
L elesr hlack dark pray—hlack red-Eromn-hladk birerren, 4 6lla v i, whila
Bl i, [ Mol v 3 5.5 b #,5-4
Crmmos fErm wall-formad cryalals e el cryvsial allarieg froups o aryials, miinly fins
m tryetal marmas mae or radkalimg lamallar Sryitak jrainid
erysial poups -

Temup Bondpamatu (FeWO,;) Ba wmapranern Boidpamatn (MnWO,)
JAPHUHT KAaTTUK dpUTMa XOJUAAru u3omMopd apanammManapura Bosippamariap
neimnaan. Xap MKKajia Ty3HHHT KPHCTAJUTMK MMaHKapajapu OUp Xuj TY3HJIUIITra
sra OYJIraHJIMId Y4yH Ba MapraHell aTOMJIapH KpUCTa/l1 MaHxapa TyryHiapuiaa
Oup — Oupura amMmamia oyiagd. Arapaa BoJipaMaT MHHEpPATd MapraHell
Bonppamatu 20% man kam Oyica, muHepan ¢epoOeput, 80% man xkam Oyica
rio0HepuT Ae6 atamanu. Kypcartunran Tapkubd apananmmacuaard MUHEpaJUIapHU
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BosippamaTiiap aehunaan. Yiap paHTH KOpa, KUrap €KW KA3WI-KUTAp PaHTIN
Oynmui MyMKUH. by MuHepaimapauar 3uwira 7,1 — 7,9 l“p/CMS, KaTTUKJIATH S
— 5,5 vu tamkua Kwiaan. Bondpamar munepamapuaa WO3; Hu Mukaopu 76,3
— 76,6 % HU TaIKWI KWJiagu. MuHepan MarHuT XCyCUsITUTa ora.

[lleenmuT To3a X0mmaaru kKanbimii Bojadpamaruau (CaWO,) Tamkun Kuaaau.
MuHepan oK-capukK paHriu O0ynuo, suuauru 5,9 — 6,1, kartukauru 4,5 — Sra
tenr. llleenut muHeanu tapkubuaa kucman nosenut (CaMoQ,), 6ynmmub yHra
ynrpabuHadIma Hyp TabCHpP KWJIMHCA XaBO paHT/Aa HYPJIAHWIIA MYMKHH.
Munepanmaru MonuOaeHHH MUKAOpH 1% maH kym Oyiica, capWk paHTIIH
HypJaHum xocun Oynaau. [lleenuTaa MarHut XCyCHUATH HYK.

Bondppam  mMuHepammapura — Kyduparuwiap — XaM  KHpagd.  Yiap
Kyiimparmnapaan wubopar: Boadpam oxpacu Eku  TyHretutr — WOs3Hy;
kynporyarctutr — CuWO4H,O; mwromenur - PbWO,; rwuiarur —
3PbWO,*PbMnO4; beppurynrctut — Fe,03*WCO;*6H,0; Tynrcrenur — WS,.

Bondpam pynanapunu OOMUTHINIAH Makcal, yJIapHU KOHIICHTpATIApUHU
onui 6Yu6, yHuHT Tapkuduaa 55-60% WO; 6ynaau.
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org (ancenlrafes

F
Primary Pungsien Setendary tungsten
b6%% Isorapl L%

"\‘ #/" 1
ala -'.rll;:h'l' demang
f.-’":l:ﬂ.f-
Fonal products Sorap nrlq:na'lr:t-:
e Sursmg prodessmng
W

Sran frem used parts
Th %

Figure 36.3: Tungsten fowchart

Bondpam pynanapumaH KOHIIEHTpAtTiap OJUIIAA KyHujgard OOWWTHIL
yCyJUlapy UWIUIATHIAAW, SBHHU TPABUTAIMOH, (IOTallMOH, MarHUTIH Ba
ANEKTPOCTATUK  CeMapauusiialm  XamjJa KUEBUH  OOMUTHIN  yCyJiapu
KyJUTaHUJIA U,

['paBuTaniion OoWMTUI yCcynu BoJdpaMUT pyJaiapujiaH Bosdppam
OJIUIIHUHT acocuil ycmy6ustu 6ynub xucobnananu. llleenut pynanapunu Oy
yCyJ OunaH OOMUTHIN HaTWXacuaa Boppamuan axpanuiu 70% naH ormmany,
YyHKM [IEeJUT pyJalapyd MaijanaHuil xucobura xapa€H JaBOMHIA
YUKUHJIMJATY NUTaK (axjar)ra YTHO KeTaau Ba YHUHT aH4a KUCMU HYKOTHIIA]IH.
HyHUHT yyyH HIeenuT pyAajapuHd (iaoTanus ycynd OwiaH OOMUTHIN Hynra
Kyiuiran O0ynu6, ¢rortanus sxapaHUHT OOIIKapyBUYM peareHT cudartuga —
coJa, CYIOK IlIMIIA, TAHUH; KOJUIEKTOp cU(aThaa — OJ€UH KHUCIOTAaCH, HaTPHU
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oJieaTH, CYIOK COBYH; KYTHMK XOCHJI KHJIyBUM cuatuia — cocHa €ru, TEPIUHOIIb,
TEXHHUK KPE30JIb Ba OOIIKA peareHTIap KyIIHIaam.

®dnotauus xkapaéuu umkopau Mmyxuraa pHk9-10ga onub 6opunanu.

AlipuMm Xomjapjia IIEENUT pyJajapuHUd OOWMTHINA TpaBUTALUA Ba
¢noTtanus ycyJulapuHu KyIUO amaira OmMpuiIaIu.

boitutum #ynu OwiaH IIeeauT pyaacd TapKuOujgard MoJuOaeHaH
KyTHJINO oynmaiau. [IysuHr  yuyH LICECIIUT KOHILIEHTpATJIapu
TUAPOMETAIUIYPIrUK yCyJl OWJIaH KaliTa MOUIOB OepuiraHiaH KEMuH aXkpaTuo
ofmHagu. XyAW IOyHJIAd IIEeJUT KOHIEHTpATIapy TapKuOuaaru Oomka
YUKUHAWIAP €KHA apajlaliMallap MabllyM MHKIPOra KEATUPWIAAW CYHT YyJjap
TUAPOMETAUIYPIHUK KaiTa nuuiam €pJaMuIa yiaapaad To3anaHaau.

Boudpam koHUEHTPATIaPUHH KAWTA WAL

Bondpam koHueHTapaTiapuHU KalTa MIUIAIJArd acoCHil MaxcyJoT
Bosippam 3-okcuau OYnub, Boippam kapOuau Ba BoJihpaM MeTaau XOJauaa
OJIMII YYYH XU3MaT KUJIAJIH.

Canoatna BoddpaM KOHIIGHTpaTiapy KailTa HWIUIAIIHUHT OWp KaH4a
TEXHOJIOTHK YCYJUIAPU MaBbJIyM.

KaliCH TE€XHOJIOTMK YCYJHHM KYJUIalll XOM all€éHM Typura, uiiad 4uKapuil
MK€cura, BoJppaM 3-OKCUIMHHU TEXHOJIOTHK Tajaljapura Ba yHU (U3UKaBUil
cudarura, Xxama XoM al€Hd KaHJal ycyJsl OWjaH KeITUPWIMILNTA, SbHU YHU
TaH HapXura OOFJIMK OYaau.

KoHueHTpaTnapuu KaiWTa wuOulam Kydugarn yd OOCKMYAa amManra
OLLIMPHUIIA/IN:

1) KoHuenTtpaTiapuu napyasian;

2) TexHuk Boiab(dpaM KUCIOTACUHU OJIHILI,

3) TexHUK KHCIIOTaHU apajaniMaiapaaHd To3anall.

byHna Kylumard TEXHOJIOTMK Tapyaiall yCcyJUlapd —MIUIATHIAJIN.
BonbgpamMur Ba mieenuT KOHLEHTpaTiapu Kyiaupuiaau €ku cojxa Oumal
CYIOJNTUPUINO, YHU CyBJa HIIKOpJIAHAaIuM €KUM AaBTOKJIABAa COJAHUHT CYBIH
spUTMAcH OWIaH KalWTa WIUIaHaAu. AWpuUM  Xoiapaa  BoJibppamuT
KOHIIEHTpATJIapy HaTpUM TMJIPOKCUIMHU CYBIM 3pUTMAcU OWJIaH KalTa UIILIOB
oepunanu. llleenuT KoOHIIEHTpaTIApH 3ca KUCIOTaNap OuiaH nmapyajaHaIu.

By ycymiapHu xammacuaa UIIKOpJIM peareHtiap (coma, YHAyBYM HATpUK)
KYJUIaHTaHJa HaTpud BOJb(PpaMaTHHUHT CYBJIM JPUTMACH XOCHJI OViaau Ba
VHIAH TEXHUK BoJb(Ppam Kuciaotacu €Exku BoJdbPpam OpuKMaIapu XOCHI
KWJIMHA/H.

BonbsppaM KOHLEHTpaTIapuHU KuUCHOTajgap OwujlaH mapyajamga BoJbppam
KHCIJIOTaCH YyKMaJia XOCHJI OyJiaJu Ba CyHIpa apajaiiManapJaH TO3alaHa/ lu.
BonsdpaMutr KOHIIEHTpAaTH KHUCIOPOJ HWIITUPOKHAA cojaa OwiiaH
KylHaruya peakiusra KUpUIlaJiu:
2FeWQO, + 2Na,CO; + 1/20,k 2Na,WO, + Fe,0O;+ 2CO,
3MnWOQO, + 3Na,CO; + 1/202K 3Na,WO, + Mn;0, + 3CO,
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Peakuus kaiitmac Oymu6, CO, yun®6 umkaaum Ba Mn Ba Fe Tynmk
okcrmanHaan. By xapaés 800-900 °C xapopat 6opau. Peakius Ty/IMK GOpHIIE
VUyH I[IUXTajall Y4YyH HIUIaTWIagurad coaaHu mukaopu 10-15% wHazapuit
KUXaTAaH Kyl COJIMHUIIM TEMHpP Ba MapraHellHU OKCHJIANI KapaCHUHU
Te3natuil yuyH 1-4% Muknopuaa yrut COJMHAIN.

Konnentpar Ttapkubumaru kpemHuii, (ocdop, MuUmsk, MoiIuOICH Ba
OolIka MojIaliap XaM cojia TabCUpHUA 3PYBUAH Ty3JIap XOCUI KUJIAa/IU, SHHU:

S|02 + Na,CO5= NﬁzSiOg +CO,
Cag(PO4)2 + 3Na,CO3;= NazPO, + 3CaCO,
AS,S; + 6Na,CO3 + 70,= 2NazAsO, + 3Na,SO, + 6CO,
MoS, + 3Na,CO; + 20,= Na,MoO, + 2Na,So, + 3CO,
Hatpuii Boais@gpamart 3puTMacua apajamivajapial To3ajaml
HatpuiiBonppamaruspurmacurapkuOuakpeMauid,  ¢pocdop,  MULIIK,
MOJIMOICHBAOITHHT yTYPTHUHATPUIITUTY31apulannOopaTapanammanapoyiuo,
yinapBoiadpaMKUCIOTACHHUTO3AIMIUTaTabcupKmiaau. IyHUHr yuyyH HaTpuit
BOJIb()pamaT 3pUTMACUHU Oy MOHJIAp/IaH TO3aJaHWJIMIIHU IapT.
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Table 36.2: Tvpical parametsrs for pressure leachong of tungsien raw matenaks

Scherlir coacentrate  Wolfamile coocenirate Otmadeend scrag
Particle oire jom < el 4o < 90 o < 100
Tempersture, “C 190-22% 173190 1 50-200
Pre=sure, MPa 12-26 0.E-12 0.3-12
Tme, b 1.5-4 4 2.4
Feagent concentration, % 10-18 (Ma,C0) T-10 {NaOH) 0 (MalDH)
Mualar ratie WO reagent I:25-45 1:1.05 1:1.4

bocuMm octria 3puTMara yTkazui Kapa€HJIApUHUHT TUIUK [apaMeTpiiapu

a) Kpemuuiinan ro3aJam.
124



Bynunr yuyn BonbppaMm SpUTMacH KpeMHHMMJAH To3ajaliia aBBajl
sputMa HCIkymmb weltpamnanagu. Heitpamnam skapaéHuga KU3AUpUITaH
BOJIb()paM dpUTMACUTA TOMYU — TOMUYMIIA0 XJIOPHUI KUCIOTaCH KYUIWIaau Ba Oy
*apa€H ApUTMa/laH OJMHTAH AJIMKBOTaHU (PeHoTalMH MHAUKATOp €pAamMuia
TeKmupud Oopwnanu. DputMmanudr pH —8-9 Oynranna HaTtpuil CUIMKaT Ty3U
TUAPOIU3IIaHAIN, TbHU

Na,SiO; + H,0 = H,SiO; + 2NaOH

By sputmanu kuzgupmica H,SiO; uykmara Tymaam Ba yHH Cy3UII OPKAIH
aXpaTuO OJMHAIIH.

b) Mumsik Ba ¢gocdopaan ro3aai

Mumsik Ba docdhop spuTManapuaH MarHuii Ba apceHaTyiap XoJauaa
YyKTUpUIUIIN MyKHH. [IIyHUHT ydyH XaM acocaH KaM »pyBYaH aMMOHHIi-
MarHe3u i ocdart Ba apceHaT Ty3JapUHU XOCUJT KWJIMII OPKajd TO3ajall SHT
axmy  ycyan  Oyim6  xwsmar  kwimaam:  Mg(NH4)PO,*6H,O  Ba
Mg(NH,)AsO,*6H,0 tysmapurn 20 ° C ma cyBma spysuammru 0,053 Ba
0,038% HM TAIIKWUI KUIaau Ba arap sputMana Mg sa NH,  moHmapu Kympok
Oynca, Oy Ty3JlapHU SPYBUAHIIUTH SHA/Ia KaMasiy.

YyKTHUpUII peaKkuusICu:

Na,HPO,4 + MgCl, + NH,OH = Mg(NH,;)PO, + 2NaCl + H,0

NaHAsO, + MgCl, + NH,OH = Mg(NH4)AsO, + 2NaCl + H,0O

Peakiusiga KypuHUO TYypUOAMKH, UYKTUPHUII >KApa€HUHU TYJIUK amaira
omupuil yayH yau Kynpok mukaopaard NH,OH xymwm Ouman onub Gopuin
kepak skaH. [lly Ounan Oupra 4yKTUpHII KapaHU aHYa MMacT XapopaTaa oJaud
oopunuiman Tako30 staan, xamaa MgCl, , NH,Cl Ba NH3nazapwmii sxuxarman
aH4Ya Ky MHUKJOp/a UIUIATUIITHY Talial KUIaau.

B) MoJiu6aeHaaH To3aamI

Arapjaa HaTpuii Boadpamar spuTMacuaa Moinubacaar mukaopu 0,3 r/ngan
KyT OyJca, yHaa To3anail xapaéHu, kam Oyica To3anamni Bojib(ppaM KHCIOTACH
XOCHJI KWJIUII JKapaéHuia aMajra OmMpusIaIm.

Canoarma MonMOAEHAAH  ToO3ajall  >Kapa€HU  acocaH  MOJIMOJICH
yUCYA(PUIUHU XOCWJI KWIMILITa acocjaHraH OYnmO, OyHMHI y4yH 3puUTMara
MoS; kymmiica MoJiuOJIeHHH CyJIPoTy3mapu Xocuil Oyiaau Ba SpuTMara Xjaopu/l
KHCIIOTacu KymuO, yHu MyxuTuau pH — 2,5-3 raua onub Oopusica sputmaaaru
xaMmma mosiosieH MoS;xonuaa uykmara Tyiiajau, SbHUA

NaMoQ, + 4Na,S + 4H,0 = Na,MoS, + 8NaOH
Na,MoS, + 2HCI = MoS; + 2NaCl + H,S

by xapaén Kyinmgarnya amanra ommpuiaan. Na,S sputmara Kymiranaasn
cyHr, sputMa pH=3 raua HelTpa/ianaau (KOHTO KHM3WUJ MHIUKATOP KOro3uja
HazopaT KWIMO Typuiiaan). IpUTMaHUHT 1-2 coaT KU3IUPWITAaHAaH CYHT JKUTap
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paHTII MOJMOIEHHU Cyn(o Ty3/Iapy yyKMara Tymaau Ba Oy oumnan 1% ra skuH
BOJIb(ppaM XaMm gyKmara TyIIa/Iu.

MonubaeH MoHIapuAaH To3ajlalll TEXHOJOTUSCH MHUIISIK Ba QocdopaaH
TO3aJlaHTaH/IaH CYHT Oa)KapuiiaJiu.

Extrackion Serutibang Stripping
Loaded solvent Scrubbed solvent

o L N O

i ' ) i
Aqueous BuEaus Deianized SErul Aquenu: Aqueous
sodivR Ladam wal gf raffimate aAmmania ATl
fungztale sulfate seliahon polytungstate
- solution salution solulan
(raffinate) Solvent regeneration

“Regenerated sslvend Stripped solvent

r =
i
[
i

Orgaret !
Aquesuyt Regeneration
..... A
pemsus sulfuric aoid ralfinate
= W-tant mning solution

Figure 26.6: Tungsten salvent extraction.

Scheelife Wolframite Tungaten Tungsten
cancentrales pancenirates soft scrap hard scrap
Calcination, Raasin Oxidation, Hasl0. « HaND
leaching, rindin ¥ grinding, e
grinding _EHL‘”"“I"“ RA00 l
'N;;II:III NallH Diesclution
pressure leach pressure leach n Hy0
| | |

pure sodmm fungstale solubion
cantameng Qangue and preciptates

Filtrakion,
S pretepul alion,
Mo precipil ation

|

Purified sodwm Fengsfate solufion

|

Seqvent
gxlraclan

l

Ammaonivm polyfungdlale solulisn

Ammenigm parafungstale
Figare 26.5: The modern AFT process.

AMMOHUM nTapaBoJb()paMaTHU OJIUIITHUHT 3aMOHABHUM YCYIIH

3aMOHaBHIl  KOpXOHajapAa  HaTpuil  BoJbpamMaTHU  aMMOHHI
BosbpamMaTra YTKa3Will — KOHBEPCHSUIANIA >Kapa€H HMOH aJIMalllMHUII EKH
CYIOKJIMK JKCTpaKIMsICH €paaMuia amaira omwupuiaan. bupox Oy >kapaéHHH

amaJira ONIMPUII YIyH TETUIIUTHA MAPT-MAPOUTIAPHY YIIUTA0 TypHII 3apyp.
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Midifed Lhyuce Spenr

Ha30paT caBoJIapm:

1. Huma yuyH kaM€O 2JIeMEHT, TapKOK dJIEMEHT J1e0 HOMIJIaHAIH.

2. Homup wmeTammapHuHT Oup Trypyxra KUPUTHO VpraHuauld Ba
KYJUTAaHWIUII cabaOmapyHU KeITHPUHT.

3. PammoakTuB sneMeHTIIap WUIUIA0 YMKAPUII 3apyPUSTH Ba KYJUIAHUIUII
coxamnapu.

4, MabgaH TEXHOJOTHSCH Ba METAUTyprus PUBOKHUHHHT  WHCOH
(baonusTUra TACUPH.
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London: ISTE and Hoboken: Wiley, 2011. - 355 p.
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V. AMAJIM MAIIFYJIOT MATEPUAJLIAPH

1-amanmii MmamryJjaoT: UHHOBAIMOH TEXHOJIOTHAJIAP ACOCH/IA HOOPTAaHUK
MOJJAJIAP MILIA0 YMKAPHUIIAA MO 0aJJaHCHU TY3HII

Nmpan makcan: Cynbdar KuciIoTacH, aMMHUaK, cojia MIUIad YuKapuliga
KYJUIaHWJIQJIUTaH XOM alénap, KypuiaManap XUcoOW Ba MIUIA0 YUKAPUITHUHT
MO OanaHClIapyu TY3WIA N,

1. KuméBuii skapaéniapHMHT MOJAUI 0AJAHCHHM TY3HIILIL.

CrexroMeTpUK TEHrJaMaliap, peareHTIapHu KaHjai HucOaTiapiaa y3apo
TabCHUPJAIIMIINHY KypCaTaay Ba KyMuJaru KypuHUIIra 3ra:

VaA +vpB + .= ycC +ypll +...(1)

Pearentnap opacuparm CTEXHOMETPUK MHKIOPUI OOFIMKIMK OpKaJIu
PEaKIMOH apajaliMaHu TApKUOWHU aHUKJIall MyMKUH. KumEBuit peakropiiapHu
xycooOsam Ba MOAIUN OalaHCIApHU TY3WIA CTEXMOMETPUK KOHYHUATIAP
Kepak Oyau.

Arap, y3rapum OuUTTa CTEXMOMETPUK TEHIJIaMa OpKaiu udojanaHca, 0y
peakuus y3rapuil cxemacu Oyiuya oiui peakius aedunaau. Arap y3rapuin
OMp Heya CTEXMOMETPHUK TEHIJIaMajap OpKaiu wudopalaHca, y xoijga Oy
peakius Mypakkad peakius AehHuaaau.

Mypakka0 peakius, OMp He4a aloXujJla peakiusapiaH TapkuO ToIraH
Oynu0, Kylinaru CTEXUOMETPHUK TEHTJIaMallap KYpUHUININTA 3ra OYIaau:

’YAJA + YBJB + .= 'YCJC + YHJII +J = 1, cee s M,(la)
by epna;
J-MHIEKC j-HYM KUCMJIaTH PEaKIHsIra TeTUIILIH;

M — peakumsapHUHT COHH.

(l1a) TenryiamagaH j-HYM MOJJIAHUHT CTEXHOMETpUK Koddduuumentu 0 ra
TEHT OYIUIIN MyMKHH, KAUOHKH Oy MOJi1a Oepuirad peakiusijaa KaTHammaca.

Mopauit  Gamanc  xucoOnapuHu  épurthimiga, (Gakar  MYCTaKHI
CTEXMOMETPHUK TEHIJIaMasiapAaH Qoii1aJaHuII KEpaK.

XKapa€unapuu  aHuK Ba  TYIMK  U(OJATOBUM  CTEXMOMETPHUK
TEHTJIAMaJapHUHT 0a3uc cuctemacu, OHp He4Ya MYCTaKuUI CTEXHOMETPHUK
TEeHTJIaMasiapAaH uoopat OYIHIY Kepak:  OKCHUJJIaHUII-KaHTapuITUII
peakuusuiapu yuyH Y=B-0, (2)

ANMaIIMHUII peakuusuiapu yauynHY=B-3+1, (2a)
by epna:¥Y-6a3uc cucteManary TeHriamasaap COHH;

B-pearenTinapHuHr cCOHU;

D- peareHTaap TapKUOUIaru KUMEBUMA JIEMEHTIADHUHT COHHU.

Mopnuii 6ananc TeHrIaMacu Kyiuaaru KypuHUIIra sra OYJIuIM MyMKUH:

2N; =2N; + Njix (3)
By epaa; 2NI —nactnabku MoananapHuHr duruaaucn; 2. NJ —
MaxCyJOTJIAPHUHT WAFUH]INACH;
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NPI;K — W/9-aru NYKKOJITaH MUKIOD;
| — nacTiTabku MOIAIApHUHT HHJICKCH;
J — MaxcyJI0TIapHUHT UHICKCH.

MaccaHuHT CaKJIaHHUIIT KOHYHHUTA OWHOAaH, CTCXHOMETPHK
TEHTJIAMAJIADHUHT 0a3uc CUCTEMAcCHUHHU TCHIramajaapu OyHiudya MOJIUI OanaHC
Ty3wlaaW. bapya OJIMHraH MablIyMOTIAp JKaJBajdl KYpUHHUIIHAA E3UJIaau
(Mommuii OamaHC Ty3WI Macajacura Kapad, KaTTaJIMKJIAQpPHHUHT Yidamiapu
aQHUKJIAHAIN).

Mopauit 6anaHc xaaBaau Kyluaaruya:

Kupum Yukum
Muxk g0 Muk o
Monna Kr MsKﬂ F % Monna KT 1\14%l : %
N, N4
N2 N5
N3 NG
Kamu: Kamu:

Ocnarma: Ny,Np,Ns-mactnadku mogmanap, N4, Ns, Ng-acocuit, kymmmMya Ba YUKHHAA MOIIAAP.

CrexnoMeTpuK TeHrJamanap OpKaJd Ha3zapud Moaaui  OanmaHc
xucoOmaHagu. AManui mMomauil OajlaHc xXucoOJsamiga JacTJIAOKW MOJTaHUHT
TapKUOM, Y3rapuill Japa)cacy, XoM-ali€é Ba Tal€p MaxCyJOTHUHT WYKOJIUIIU
xucooOra onmHagu. Moyiuii 0ajlaHc acocuIa UCCUKJINK OalaHCH XHUCcOoOJIaHa u.

2. CyabdaTt KUCJ0TACH NILIA0 YNKAPUII KapaéHU MOUIUI OajiaHCH.

1-mMucon. 60 T/KyH WUNUIA0-YMKAPHUIN YHYMJOPJMIUAra Jra Oynrad
OJITMHTYTYPTHU E€KUIIl YYOFUHM MOJAUN Oanancu Ty3wiICUH. ONTHHTYTYpTHU
okcuutanuin gapaxacu 0,95. XaBoHuHr optukya kKodpdunmentu o=1,5.
XucoOnanHu Kr/coaria oaud OOpUIICHH.

Euumu: Kapaéuaunar tenrnamacu S+0,=SO,. [ledHuHr yHYMIOpiuru
60-10°/24=2500kr. S-HuHr OFMpIMIH: okcumnanranx 2500-0,95=2375kr.
okcumianmarann  2500-2375=125kr.  Capdnanran  O,HMHT  XaKMH:
2375-22.,4/32=1663 M3, YHU XHpcoOra oJiraHja 1663~1,5=2495M3, éxku 3560 kr.
Kucopox 6unan kupu6 kenran N, mukzopu: 2495-79/21=9350m> éxu 11700 k.
Peakmust Oyitmua SO,HMHT Mukgopu: 2375-64/32=4750 xr €&xu 1663nm°.
Capdmnanmaras O,HuHT Xaxmu: 1663-0,5=83 1m° éku 1187 kr.

Hatwxanap 1- >kagBaniga KeITHPUITAH.

1- xagBan
ONTUHTYTYPTHU €KUM YYOFUHUHT MOJJIUN OanaHCcH
Kupui Hukuin
Mongna Muxkgopu Moana Muknopu
KT M KT M
S 2500 - S 125 -
O, 3560 2495 SO, 4750 1663
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N, 11700 9350 O, 1187 831

N, 11700 9350

Kamu: 17660 11875 Kamu: 17760 11875

2- mmcos. Maxcynotr muHOpacuaa | coatma 2.8 T MOHOTHApPAT XOCHII
Oynagu. Arap mMuHOpamaH yukaérran kuciota 76% H,SO, Tamkun stca, 1
coaryia KHCIOTa XOCWJ Oynumm kapaCHuaa axpaaud 4YWKAETraH HCCUKIIUK
MUKJIOPH aHUKJIAHCHUH.

Euumn. Peaknusra myBouk:

SO, + 0.50,.+ H,O.=H,SO,+ 223315 xJI>x/kM01b

223 315/98-:1000-2.8 = 6380400 x/Ix/c.
MHOTHJIpAT XOCHJI OVIMININ/A aXKpaTuO YUKAETTaH UCCUKITUK MUKJIOPH.
Monoruapatau ~ 76%-mu = H,SO4-ra  cytonTupumn — xapopaTd  KajBail
MabIyMoTiapuaan ¢oigananran xonaa {30, 6. 127, k. [1. 76} xucobnaimus.

395, 54 - 2800 = 1 107 500 xx/c.
MuHnopana axpainbd yukaéTraH UCCUKJIMKHUHT YMyMUNH MUKIOPHU:

6 380 400 + 1 107 500 = 7 487 900 x/Ix/c.

3-Mucos. MyuHOpa TUT3UMUAATH OUPUHYM MaxXCyJIOT MUHOPACHHHUHT MaTepual
OanaHcuHM Ty3unl. Kenaérran ra3HuHT coaTJaru MUKJIOpU:

SO, 4610
0, 1920
N, 20000
H,O 286
Kamu: 26816

bepunanuran wuTpo3anmHr mukaopu 76% H,SO, Ba 4% HNO; Ba
temmeparypacu 80°C-man uGopar 6ynamxn. Unkaérran KHCIOTa MHKIOPH 76%
H,SO, Ba 0.04% HNO; 6ynamu. 1T MoHoTHapaTra azor aitiianmacu 560 kr
HNO; tenr, bupunun muHopana SO, aitmanum gapaxacu 0.4.

MuHOpa TH3UMH JEHUTPATOPCU3 WIUIAWIA Ba MaxCyJoT OWpPUHYHU
MHUHOPAJIaH OJIMHA]IH.

Euumu. bupuHuM MaxcyJoT MHUHOpacHIa HIUIA0 YUKapuiIaéTran
MOHOTHPAT MHKIOPH:

(4610-0.4-98)/64=2800 xr/c

MuHopara Oepwinmy 3apyp OViIraH HHTPO3aHUHT MUKIOPH, KI: a30T

arnanmacu 560 xr na 1 T MoHOTHIpaTra.

560-100/(4-0,04) = 15150*
Oapua kaiTa unuianrad SO,-ra 14150-2.8 =39600 kr
Hurtposauusr suwiury 1670 kr/m>na yauHT xaxmu: 39600/1670=23.7 m%/c.
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bupuHun MaxcynoT MHHOpPAaCHHMHT 1 COaTIMK YHYMJIOPJUTH Oyiuda
MaTtepual 0ajJaHCHHU XHUCOoOIaiMu3.

Munopara kupaérran (4%) Ba MuHOpamaHn uyukaérran (0.04%)
Hutpo3agaru HNOj; KOHIEHTpalusic, HUTPO3aHUHT TYpJIH MUKJIOpJIapura
TaaJUTyKIu OYyaraHu y4dyH KaThui XucoOmamijga maxpaxkra 4,0-0,04 dbapkunu
KUPUTUII MYMKHH 3Mac, JIeKMH OyHAall #yn XucoOHM coljanaiTupai,
kupuTUiaaéTrad xatoymk 3ca 0.001%man ommanu.

Kupum kucmu YuKuM KHUCMU
Kenaérran raz Muxkaopu Yukaérran ra3 MUKIOPH
KT KT

SO, 4610 H,SO, 3010076
O, 1920 HNO; 15804
N, 20000 H,O 7920 20
H,O 286
Kamu: 26816 Kamu: 39 600100

Munopara Oepuina€Tran CyB MUKJAOPUHHM aHUKJIANI Y4yH | T MOHOTHIIpaT
xocwn O6ymuimu yayH 0.5 T H,O kepak ne6 omamuz. lynnaii Kuaub, XxamMmMacu
o6ymu6 0.5-2.8=1.4T cyB kepak O6yiaaau.

I'a3 6unan 286kr H,O kenu6 Tymanm.

80°Cna 76% H,SO, yeruman cyB 6yru Puoo Gocumu Gyiinda ra3 Guian
HAMJIUKHU OJTMO KeTWJIMIUHU aHuKIanMu3 (Pp0=1399.611a)

VP20

VH20= ---------- 101323-PH20

oynna Vi=Vso2+VotVn2+tVno— KYPYK Ta3HUHT XaXKMHU, M3, MHUHOpPaJaH
YUKaETraH KypyK Fra3HUHT YMyMHUH X2&KMUHHA aHUKTAMU3;

SO,=4610-0.6 =2770kr/c; Vsoo= (2770-22.4)/64=970Mm"/c;
V2 = (20000-22.4)/28=16000m/c

Vo HEH anukimaimu3. 1kmonb N,Os; capdmanamm, Oy 2xmons HNOsra
SKBUBaJIEHTAUP; OyHAa 2kMonb NO xocuin Oynagu. 39600 kr maBxkyd HUTpO3a
Kyhnaaru Mukaopaaru SO, HU OKCUIaiiau:

(64-39600(0,04-0,004))/2-63= 806 Kr/c

Byrma NO xocun 6ymagn: Vy, = (806-2:22.4)/64= 565 m°/c.

Yuka€Ttran ra3zad KUCIOPO MUKIOPUHN AHUKJIAUMU3.

Munopara 4610 kr SO, kenu® Tymaau, MUHOpaJaH YUKHUIIJArd rasjaa
2770 xr xonamu, spHU1840 kr SO,, ynapnan HNOj; TyfpuaaH-Tyfpu TabCUpHU
xucoouaan ¢akar 806 kr kakrta unutanaau; SO, KoJraH MUKJIOPU Ta3CUMOH
KHCIIOPOJ XUCOOMTaH OKCHIJIAaHAIH (a30T OKCHUIJIApU OPKAJIH YTraH).
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Cynbdar kucnora Xocuia OYIUIIM y4yyH KyHUJard MUKIOpAA KHCIOPO.

capdaaHau:

64-39600(0,04-0,004)/2-63= 259 kr/c.
Munopara kupaétran raz Oowmnad 1020 kr/c kuciaopoj Keiaud Tymiaau, y

X0J11a ra3fa KUCJIOpoI KyHuaaru MUKAOpAa KOJIaau:
1920-259 = 1661 kr/c; Vo= (1661-22.4) =18 695 M*/c
MuHoOpanaH KeTa€Trad KypyK ra3HUHT YMYMUM XaXKMU
V, = 970 + 1600+656+1160 = 18 695 m°/c.

CyBHUHT OaJlaHCHUHU Ty3aMU3.

Xammacu 0Yub Kylnaara MUKIOp/ia CyB Kepak Oyiau:

76% HoSOy i 1400
['a3 OuitaH 01M0 KETWIAgUTaH. ............ 214
KKavwn: . 1614

Uukaétran ra3z ommad 286 Kr CyB Kelaau, y X0JJ1a MUHOpara Oepuiaaurad
HUTPO3a MUKJIOPH KyHUJaruHu Talkui dtaau: 1614-286 = 1328 kr/c.
MuHopara 6epuniauradn HuTpo3ajaap Muxkaopu = 1328 kr/c.

Capd kucmu:

UukuO xkeraéTran ra3 MUKIOPHU: MuHopaian yuKaéTrad ra3 MUKJIOpHU:
SO, 2777970 H,SO, 30100 +2800 =32900
O, 16611160 HNO; 0.0004(39600+2800) =17
N, 2000016000
NO 760565 H,O 7920 +1400= 9320
H,O 214 265
Kamu: 2540518960 | Kamu: 42237

buprHYM MaxCcyJ0T MUHOPaCUHUHT MaTepurai OaJaHCHHU Ty3aMu3

Kupum: Hukum:

SOy 4610 SOyt 2770
Ot 1920 Op ottt .1661. .
N YR 20000 \ YR 20000
HyO..oovve 286 HoO.oiieee 214
Hurposa........ 39600 NO .o, 760
CyB............ . 1328 YukaéTran kuciora......42 237
Kawmu......... .67 744 D (G201 67 642

banancHUHT GOFIaHMaraHInIy:
((67744-67642)/67744)-100 = 0.15%

4 mucoJ. TYpTUHUYN MUHOPAHUHT MaTepHasl OATAaHCUHH TY3HII, arap yHra

kyhugaru Taptuogaru : No— 81., O, — 6.5, NO- 6.25 Ba NO,- 6.25%.

Munopanapra kuciorajgap apajanmacu oepusiaiu:
Nxxunun munopaaas 831790 kr/c. Hutpozanuk 6unan 12.19% HNO;
betmaun 13580 3.39% “-*
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Onturun186 650 1.1%

TypTHUM MUHOpadaH KeTa€TraH rasjard a3oTr okcuau Mukaopu H,Os3 -
0.78%

['a3HuHT aJIOXuaa KOMIIOHCHTJIAPUHUHI MUKIOPHU:

Nt 48 500-0.81=39 285 49 100
Ozt 48 500-0.065=3152 4550
NO.coiiieeeeee 48 500 -0.0625 =3 031 4 020
NO2Z.coiiiieeec 48 500 -0.0625 =30316 125
KaMu:...oooviiiiiii 48 50063 835

Euyumu: Aszotr oxcumiapu NO: NO, sxBuMOeKyisip HUCOATHIA FOTHIIAIA
ned KaOyJ KujaMus3.

Y Xonga TYpTMHYM MHHOpaJa IOTWITAH a30T OKCHIJIAPUHUHT YMYMHH
MUKIOPU:

(48500(6,25+6,25 — 0,78))/100= 5690 m°/c éxu

NO...ccoooerrrrmmn 5960/2 = 2845 m°/c éxu 3810 m*/c

NOZ.cvvorerirerir 5960/2 = 2845 m°/c &xu 5840

Munopara 6epunaguran HUTpo3iaap MUKIOPH:

831790 + 13690 + 186650 = 1032120 xr/c.

KucnoranuHr HUTPO3JIUTH:
831790¢0.1219 +13680 ¢ 0.0339 + 186650 ¢ 0.011 10.05%

1032120 €K N203 65'71\;11/1‘-13

6.06%
bepunaauran kuciota 6miaH KenmuO Tymaaurad a30oT okcumiaapuHUHT N,Os
KYPUHUIINIATH MUKIOPH:
(1032120x6.06)/100 = 62600 kr/c.
MuHOpagaH KyWnaarn MUKIOpAa HUTPO3aJlap YUKAIH:
1032120+3810 +5840=1041770 kr/c.
YHaru HATPO3a ra3u MUKJIOPU KyWH1arura TEHT:

62600 + 3810 + 5840 100
1041770 =6.83% N203 éxu 11.5% HN03

Kupuwm: Yukum
Hurtpoza 1032 120 Hurpoza 1041 7700
I'a3 I'a3
N, 49 100 N, 49 100
0.. 5550 0O, 4 550
NO 4 020 NO 254.5
NO, 6 165 NO, 390
Kamn: 1 095 955 Kamm: 1 096 064.5

banancauar 6OFJIaHFaHJII/IFI/I:
((1096064,5-1095955)/1096064,5) x 100 = 0.01%
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Martepuan OalaHCHUHT MaBXYUIUTHA COBYTKHYJIAPHUHT XHCOOJIApUHU
amajira OUIMpUIIra HWMKOH OepaauraH, xap OWp MHUHOpPAHUHT MCCUKIUK
OaJlaHCUHU Ty3aMHU3.

WccukukHUHT Xap Oup MUHOpara KMpUMHU — Ta3 OwiaH kupanurad — Qp
MHHOpajaru peakuus — Qp; KMCIOTaJapHHU CYRONTHpHUII- Q; CyB OyFIapHHUHT
KOHJIeHcausicu — Q, HCCUKIIMKIapIaH TalllKUI TONAau. JHT CYHTH:

QKI/IpI/IM =Qr+ Qp+ Qcy}on. +QK+ Qo

Hccukymk capdu KylugaruaapHa CyMMacH/Ha HOopar:

. . . Qcap(’p: Qr +Q ot Qn

bynna Qp, Q, Qp - ras, KucioTa Ba HCCUKIUK HYKOIMIIM OuiaH oiau0

KEeTWJIAJUTaH UCCUKTAKIAp, KJ[x/c.

3. NH; HM cMHTe3 KHJIMII YUYYH 3apyp OViarad xoMm-ameéaap cappuHu
aHUKJIAII XUCco0JIapu

Mucoa. Kynura 1200 T NH; nmna6 yukapuin yayH 3apyp OyiaraH To3a
N, Ba H, HuHr coar0aii capdiapu aHMKIAaHCUH. Arapaa JacTiaOKu XoM-aré
opacujaru BoJOpoAHU a3zorra HucOatu. Hy:N,=3:1 0¥ynca, KypuiMaHUHT
tanuiad ro0opuiaauran mydaoBun raznap xaxmu n=3% (x) o6ynca.

Bakr yTumm 6miaH UHEPT razinap MUKIOPH omubd ketaau Ba Oy aca N,
Ba H, HuHr Qoiinanu ynymumum 6ocuMUHN KaMadTupuiira oiud kenaau. by aca
axmu 3Mac. LlyHuHr y4yH Oup KUCM ras apajammach xaBora mnygiaaHuo
TypUJIaIu.

Eunmu. Macananu euumn yuyH NH3; HM CUHTE3 KWIMII pEaKIUSICHHU
€3aMus.

3H2+N2:2NH3+Q
Amanuérna kymianwiagurad H, Ba N, TapkuOuga xap Xuil MHEpT rasnap: Ar,
Kr, He, Xe Ba xokazomap Oymamu. NHjz cuHTe3nma IHMKIMK KypuiMma
UIUTATUIAETTaHIIMTH YYYH Ta3 apajaliMacy TapKuouia:
1. KypuiManuHr aMmMuak Oyinya coarOail yHyMJIOPJIUTUHU aHUKIIAaWMU3.
mMy=my(1/kyH)/24coat=1200/24=50T1/coar
2. Coarura 50 T aMMuak wWmIad YUKAPUIT YYYyH Kepak OyiraH

BOJIOPOJITHUHT Ha3apuii capuHU aHUKJTaAUMU3.

Ky#innarn peakiusi acocuia peakiusia KaTHAIIyBYd Ba MOC OViyBun
MO/1J1ajiap MOJIEKYJISIp MaccajlapyuHu XUCO0IaiMu3:

3H2+N2:2NH3+Q
[y epnan kenu6 unku6 H, HU capdunHn aHuKIaiMu3.
ms=m,(1/coar)/2*17=3,82 T /coat
3. Capd Oynaérran Hy, HUHT Ha3apuil XaXKMUHU XHCOOIANMU3.
VH, = (Ma1/coat*22,4M°*1000)/6T=98784 M> /coar
4. N, HUHT Ha3apuil XaKMul caphuHN aHUKJIANMH3.
VN,=VH,/3=32928 M°N,/coar
5. H, au amanwmii capunn aHuKIaiiMus.
Vi,=VH,(1+(n% /100%)) = 101747,52m°/coar

134



6. Cuntetnk NHj; nmnad yukapum yuyyHn N, HUHT amanuii capduHu
XUCOOJIaMU3.
V(N,) = V(N,) (1+(n%/100%)) = 33915,84m>/coar.

3-amanuii Mmamrya0T. KOKOpH TeXHOJIOTUSTa aCOCIAHTaH KepaMHKa,
IIMIIA Ba 00F10BYM OyoMJIap MILIA0 YMKAPUIIAA MOJAUI 0AJJAHCHH
TY3HIIL.

HNmpan maxkcana: Kepamwmka, mmma Ba OOFI0BYM Oyromiap HILIa0
YUKApUIlJIa KYJUIaHWIaIuraH XoM aménap, yiaapra UIioB OSpHIll yCyJulapy Ba
unuiad yukapuiaa mMoaaui 6anmancHu Ty3uiml. “EXCEL” nmactypu €pmammaa
MaTepUaJIApHUHT KUMEBUM TApKUOMHN XUCOOJIAIIL.

Kepamuk Mmarepua/uiap Mnuiad YnKapumjaa MoAauil O0ajJlaHCcH
acoCH/Ia KUMEBHUI TAPKUOUHM XHCOOJIAIIL.

bepunran xom-anrbEnapHUHT KUMEBUN TapKUOU Ba Macca perenTH acocuaa
KepaMuKa MaTepUaJJITApHUHT KUMEBHI TapKUOMHM XHUCOOJIall Kepak. XucoOanl
YCYJIM OpPKAJId Macca TapKUOWHU OOIIKApHUII Ba ONTHUMAaJ TapKUOHU aHMKJIAII
OCOHJIAIIA/IH.

MMUCOJIL. KepaMuk MacCaHMHT IIMXTa TapKuOuU (peuentiaa oepuiaim):

KepaMuk mMaccaHuHT TapKuOu:

Tynpok -  15%,

kaonuH-  40%

nermatutr -30%

kBapi Kymu - 15% (xasmu 100%)

1 XXanBasnga xoM aménapHUHT KUMEBHUM TapKubOapu OepuraH:

Komnonentnap OKCHHHap MUKAOpH %
S|02 A|203 Fe,O, CaO I\/IgO K,O | Na,O T|02
AHIpeH 51,66 | 33,37 | 0,86 | 0,73 | 09 | 1,47 | 04 | 1,43
TYIPOFHU
Kaonun
(AHrpeH 57,30 | 26,91 1,10 | 0,46 | 045 | 0,74 | 0,48 | 0,39
OOUHUTHUIITaH)
Maiick
KBapII 94,2 | 2,79 0,18 | 0,39 | 0,3 1,2 0,2 -
KyMH
[Termatut 7752 | 1250 | 0,36 | 0,70 | 0,20 | 4,27 | 4,25 | 0,10
Tynpok yuyH xucobaam - 15%
SiO,: Al,O; :

Kumépnii tapku6 Oyitmua SiO, HHUHT
MUKIOpU -51,66 %HHM TalIKwiI 3Taja.
51,66nn 100% ne6 omamu3, yHIaH
Maccamaru 15 % Heua (¢ousHH
OEpHUIINHU XHCOOIaNMu3:

KuméBuit tapku6 6yiinya Al,O3; HUHT
Mukaopu —33,37%HU TAIIKWAI STaju.
33,37 v 100% nebd onamu3, yHIaH
Maccaaru 15% wHewa douszHH
OepUIIMHU XMCOOTaNMu3.
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51,66— 100%

33,37 —100%

X-15% X —-15%
X=51,6615 /100=51,660,15=7,75 | X=33,37'15 /100=33,37 0,25 =5,01
Fe,Os: CaO:

Kumépuit Tapku6 Oyiinva Fe,O3; HUHT

Kumésuii tapku6 Oyitmua CaO HHMHT

Mukaopu-0,86%nu  Tamkun  dtagu. | Mukaopu-0,73% HU  TamKWi dTaau.
0,86am 100% ne6 omamus, yamad | 0,73 mm  100% ned omamm3, yHIaH
Maccajgaru 15% wneua (¢owusnu | Maccamaru  15% wu Heua GoU3HU
OepUIINHU XHCOOIaNMu3. OepUIIMHU XHCOOIaiMu3.

0,86— 100% 0,73 —100%

X —-15% X —-15%
X=0,860,15=0,13 X=0,73'0,15=0,11
MgO: K,0:

Kumépnii Tapku6 Oyitmua MgO nHuHT
mukaopu-0,9 Hn Tamkwa stagu. 0,9

HU 100% ne® onamu3, yHIaH
maccagaru  15% wu Hewa dousHH
OCpHIIMHN XKCOOIaiMMU3.

0,9 -100%

X -15%
X=0,90,15=0,14 MgO

Kumésuii tapku6 6Oyiinua K,O HUHT
MUKIOpU-1,47% HH TamKuia >Taau.

147 uu 100% ne® onamu3, yHIaH
Maccazaru 15% wu Heua QousHH
OCpUIIMHU XHCOOTaliMM3.
1,47 — 100%
X - 15%

X=1,470,15=0,22

Na,O:
KuméBuit tapkud Oyitmua Na,O HuHT
mukaopu-0,4% uu tamkwmn dtagn. 0,4

HU 100% ne® onamu3, yHIaH
maccamaru  145% wu Heua QousHu
OCpUIIMHU XUCOOIaUMMU3.

0,4 —100%

X -15%

X=0,40,15=0,06

TiO,:
Kumésuii Tapkub Oyiinua TiO,HUHT
1,43 % uu Tamkwun dtagu. 1,43 Hu
100% ne6 onmamu3, yHIaH Maccajaru

15% wu Hewa ¢ouzHu OepuUIIMHU
XUCOOIaiMu3.
1,43 — 100%
X —15%

X=1,43'0,15=0,21

Xucobmapuu MS EXCEL kommnbeioTep Jgactypuja Oakapull aHya
KyJlaillluKiap TyFaupaad. XO3UpTrH BakTAa MILIA0 YUMKApUII KOpXOHAJIapuaa
MacCaJapHUHT IIUXTa Ba KUMEBUU TapKUOJIApUHU XHCOOJalga KOMIBIOTED

TU3UMHJIAH KEHT KYJUIAHUIMOK/IA.

MS EXCEL nactypupaa xucobiail yuyyH aBBall SSHTH JOKYMEHT O4aMH3 Ba
yHra | »ajBajgHu (MacCaHMHI IIMXTa TapKUOM) Ba 2 KaJBaJHU (XOM aménap

KUMEBUHN TapKUOM) KUPUTHO KYSIMU3:
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@'-. Hd9-0¢- _.] v raschet [Pexkum coemectumoct] - Microsoft Excel — ﬂ X
)

AHIpeH Tynpofu 51,66 33,37 0,86 0,73 0,9 1,47 0,4 1,43
Kaonuu (Axrpen 6 57,3 26,91 11 0,46 0,45 0,74 0,48 0,39
Malick 94,2 2,719 0,18 0,39 0,3 1,2 0,20
10 | Mermatut 77,52 12,5 0,36 0,7 0,2 4,27 4,25 0,1

Tnaswas [ Beaska  Pawerkacparvus Gopwyns fanese  Peuersuposamme  Bug @ -7 x
By T DT N = el Sl ) G
b 5 @O A [T (| G| B | 2 ST
Eydep 06M.., WpngT F] BripasHWBaHMe F] Yacng T CTHAM Aueitkn PegakTHpoBaHue
7~ e
A B c D E | F . 6 H | | i
1 Tynpok KaoauH nermaTuT KB KyMM 1 }aggan
2 0,15 04 0,3 0,15 YMHHMHUMHT WKXTa Tapkubu
3 =
4 Xom aWénapHAHT KUMEBMIA TapKMBH 2 Magean
5 | KomnoHentnap |Okcuanap mukgopu %
b Si02 Al203 Fe203 Ca0 MgO K20 Na20 Tio2 (N
7
8
9

IOxopunarn MabiiymoTIapHu MHOOATra ovb 3 KaJABadHU TYJIAUpaMus. 3
KajJBajja I[IUXTAaHUHT KUMEBUM  TapKUOMHU  XHCOOJall  HaTKalapu

KenTupuiarad. dopmynanap KUPUTHUIL YYyH FOKOpHIAru OV fx KaTtopura
Kepakiau GopmyrnanapHu €3unaau €ku Tai€p dhopmynanapaaH QoiinaniaHuwIaaun
(macanan, [TPOU3BEJAEHUE — xynaitupum, PASHOCTD- aiinpum kaOu).
Macanan Ttynpok yuyH SiO, HuHr xucobmam yuyH BIl5 suyelikacura
=[TPOU3BE/I(A2;B7) dopmynacuau kuputub kysmusz; Al,O; yuyn C15
sueiikacura =[IPOU3BEJI(A2; C7) ¢opmymnacunu; Fe,0O3 yuyn DIS
sueiikacura =[IPOU3BE/(A2; D7) dopmynacunn; CaO yuyn E15 sueiikacura
=[IPOU3BE/I(A2; E7) dopmynacunu; MO vyuyn FI15 sueiikacura
=[TPOU3BE/(A2; F7) dopmynacunu; K,O vyuyn G115 sueiikacura
=[TPOU3BE/(A2; G7) dopmynacunu; Na,O yuyn HIS5 sueiikacura
=[IPOU3BE/I(A2;H7) dopmymnacunu; TiO, yuyn I15  suelikacura
=[TPOU3BE/I(A2;17) dopmymnacuHu KUpUTHITad, aBTOMATUK Tap3/aa >KaBoO
yuKaau. Xyaau 11y TapTrOaa KOJATraH XOM aulénap OpKajll KUpaJurad OKCUIap
MUKJIOPUHHU XUCOOJAII ydyH (opMylallapHU KUPUTHO KYsSIMH3 Ba HaTwkaga 3
*aaBaj ( LIMXTAHUHT KUMEBUM TapKUOM) Tali€p Oynaau:
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l-f!n H9-© v raschet [Pexum coemectumocti] - Microsoft Excel
u
[nagHas Beragka PazmeTka cTpaHuuE Gopmynsl JaHHee PeleHzMpoBaHue Eug
= [ - o - (| e L=
j & Calibri - |A‘ Av| |§ = §| @.. @ O6wwA FﬂYCHOBHOE HOpMATHPOBAHKHE Eli
= e |E3 - 5, o00| | {5 dopmatupoats kak TagmLy T | 3 Y
BCTaenTe - - - A= ==lEeE . T st
g || ) O A |==|=||=F | = ] 155 Crumm sueex « 14
Bydep 06M., [ WpudT [ BrIpaEHMBAHNE ] Yacno T CTAm
A20 h : ) fe | TULWraH YUHHK TapKMBK
A B C D E F G H 1 ] H
1 | | | | | | | |
12 LUIKTEHHHT KHMEBHH TapKHEH 3 Hafgan
13 | KomnoHeHTAEp Oxcharap MikAOPH % Cymma
14 5i02 Al203 Fe203 Cal MgO K20 Na20 Tio2
15 Tynpox, 7,75 5,01 0,13 0,11 0,14 0,22 0,06 0,21
16 Haom 22,92 1076 0,44 0,18 0,18 0,30 0,19 0,16
17| Keapy s 14,13 042 0,03 0,06 0,05 0,18 0,03
18|  Mermamur 3,26 375 0,11 0,21 0,06 1,28 1,28 0,03
T nag
ERLPHASETTE | ez 06 19,94 0,70 056 042 138 156 040 | 9361
15 |H Macca TapkWn
THLLIFEH YHHHH
7270 2130 0,75 0,60 0,45 2,11 1,66 0,43
ZD‘ TapKHEH ’ ’ ’ ’ ’ ’ ’ ’ 100
21

19 katopna cymma Qopmynacunu Kyhuu6 uukamuz: =CYMM(B15:B18);
=CYMM(C15:C18) Ba x.k., 20 xatopna tapkubuHu 100 %ra kentupuim yyyH
omuHran pakamiapau =B19/J19*100; =C19/J19*100 Ba x.x. (opmynanapu
acocuaa xmuco0y1ad ynKamus.

3erep ¢opmynacu acocuaa YMHHUHUHT Kucnotanmmk ko3¢ GUIMEHTHHU
XucoOJanl y4yH OKCHJIAPHUHT MOJ MUKJIOpPJIapu aHUKJIaHuO, ynmapHuHTr RO,
RO, , R,O3 rypyxnapra axparuin kepak Oynmaau. 4 KaaBayija OKCUIJIAPHU
rypyxiam y4dyH ¢opmynanapau kuputamuiz: C karopra 3-xaaBaaHuar 20
KAaTOPUHHU KEpaKiIM paKkamJapuHU Kuputamu3, D KaTopra OKCHUIHUHT MOJ
MUKJIOPUHHU aHHKJIAml y4yH ¢GopMmylaHu KUpUTHO Kyisimu3, D35 karopuna
CaO+ MgO+K,0+Na,0=0,071 mommap mukmopu cymmacu, E karopma sca
0,071 mm lra TeHr KWauMO OJTaH XOJJa KOJITAaH OKCHIJIAPHU MHUKIOPH
aHUKJIAaHAH:

4 sxanBan (hopMmynaiapu KYypUHHUIIKIA)

f= = = = raschet [Pexum coemectumoctu] - Microsoft Excel
(O
rnasHan BoTaska PazMeTKa CTREHMLLE DopmMynEl AanHels PeLgHINPOBaHNE Bua
= &% Times Mew Re¢ ~ (14 = =3 Ynenosoi - A S= BecrasuTe - = - ?
B——ﬁ Ec | & W -||A° a7 =|Ed- |22~ %% o0 - 2= ¥aanuTte ~ D-C
crasuTE g T opTupos
- F || e A = & 68 528 - || Ewopmar - || 2+ W umnete
Eydep o6m... = LpudbT = || Bupastusarne = Uneno = Aueiiku PeaakTup)
[ E23 - = | =D29/D35
a - = 5 ] = B
2z
23 4 xxapnsan
Owcrpmap [y Tr— [ PEEErr—— [ — R0 22 RO
24 TIAPHHHD
OFHpITHTH MHEZODE TypyITant seEmopieEr lra
25
TesTmamrTHpEI
%% romIapma
28
27 | Si02 60 =B20 —=C27B27 =D27/D35 =E27
25 | TiO 20 =120 —C28/B28 =D28/D35 —E28
-
22 |[AlOs 102 —c20 —C20/B20 [T
=0 |FeaOs 150 =D20 —C30/B30 =D30/D35
51 |CaO 56 —E20 =C31/B51
32 |[M=O 40 =F20 —C32/B32
3= K20 o4 =G20 =C33/B33
34 |NayO 62 =H20 —C34/B34
- gy D34 |=C¥MM[ES1:E3A)
S
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dopmynanapHu KUpUTraHiaH CYHT 4 >kaJBajijla OKCUJJIAPHUHT TypyXJialll
Y4YH HaTHXajaapu HaMOEH Oyau:

!'fﬁi:-' o 7 - ™ ; raschet [Pexum coemec
- - [naeHan Beraeka PazmeTea CTpaHMLB DopMynsl AaHHBI2 PeueH
_3 i Calibri -lu -A K== |5 l;”i“ﬁ‘
SEELEs 4 1K & 4-||E-||d- A |E = =E|EE - =
- L0030
Bydep o6m,... T LpudT [l EblpaEHUBAHME [l Yuacn
Q40 - £ |
A B C 8] E E G
22
23 OrCHONa pHW Mypyxnaw 4 Hansan
24 Crecumnap Monesyna | MMaccapare oxcamnap | Oxcammapes | R0 ga RO
25 OFH{ITHTH MHETOTH TV YRIAm MAHHHT
Yo MOJLIapT MEEIOPHER
26 a Ira
27 |5, 60 7270 1,212 17,0089 17,01
2 | T104 a0 0,43 0,003 0,0751 0,08
29 (Al O; 102 21,30 0,209 29312 2,93
20 |Fes04 160 0,75 0,003 0.0660 0,07
31 |(Ca0 36 0,60 0,011 1
32 | MgO 40 0,45 0,011
a3z K0 o4 211 0,022
34 (NazO 62 1.66 0,027
35 0,071 1,000
36
37 UpaHHHEET KHCIOTATHE Ko EnHeHTHER XHCODIam:
=
40 EK = = ROy
a1 B0+ RO+ 3 X Ra04
42
| KHK= (F27+F28)/(F31+ 3*(F29+F30) = 1,71
44
45 Karmg @mmmmap vave ER=1.1-13
46 Honomox, susEmnap vave B = 1 68-1 75 .

Kucnoranuk ko>p@UUMEHTHHH aHUKAAml Y4YyH Kydhugaru GopmyrnaHu
KUPUTHO KYAMU3:

KK= (F27+F28)/ (F31 + 3*(F29+F30))
KK= 1,71

MS EXCEL nactypuma xucoOnmamHUHT siHa Oup ad3awmura — Oy XoMm
amiénap aaMmarirasja €Ky JacTiabKu IMuXTa TapKUOW y3rapTupuiaranga gakart
1, 2 xanBanra y3rapTUpHILIAD KUPUTUIAAM, KOJTaH >KaJBajiap dca WIrapu
Ty3wiral (opmysiaiap acocuja aBTOMaTUK paBHIIAa Kenud yukaau. by aca
xycoJjamra cap@aaHral BaKTHHU TEXaiau Ba XMCOOJIAIITAPHUHT aHUKJIUTHHH Ba
TYFPWIATVHHA TAbBMUHJIANIN.
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Kepamuk maccaHMHT MoJIeKYJISIpP (POPMYJIACHHHI XU COOJIAIIL.

Kepamuk wmaccanuHr Mosekysisip QopMynacuHu 3erep TOMOHHUIAH
aHUKJIaHTaH Ba yHU agabuétnapaa 3erep gopmynacu aed aranmaau. Kepamuk
MAaCCaHUHT MOJIEKYJIAp (PopMyJlacCMHM XHCOOJAIl OpPKajId Macca TapKUOWIaru
OKCUJUITAPHUHT MHUKJOPJIAPUHU TYFpUJIAI, JIO3UM XoJUlapaa KyIiumyaap
KUPUTHIN, KaMaWTHpuIl €KW OIIUPUIl MYMKHH Oynamu. MaccaHuHr
KUCIOTAIUK KOA((UIIEHTH YHUHT KalCH TypyXra KHUPUIIK XaKuJard
MabJIyMOTHH Oepamu. Kucnotanuk KodQQUIMEHTH KYpPCATKUYH KATTHK
yuHHWIap yuyH 1,1-1,3 rava, roMmox uyuHHWiIap ydyH 1,68-1,75 raua.
Kucnortamuk xoaddunuentu Oy KypcaTKA4wiapJaH IOKOPH YHKCa, JEeMak,
OyH/1ail KepaMUK MAacCaHUHI TEPMHUK OapJONUIMTA KAaMJIMTHIAH Ba YHHUHT
MYPTIMTUAAH Janonat oepau.

Maccanunr Mosekyssip (opMynacMHM XaMm XHcOOJall y4yH MaCCaHUHT
KUMEBUN TapKUOWJIard OKCHIJIAPDHUHT MHUKJIOPUHHU YJIApPHUHT MOJICKYJISIP
orupiurura OYynmubO xucoOnaHaau, MacajlaH KepaMuK maccagard SiO, HUHT
mukaopu 71,51 %, SiO,HuHr monekymnsip orupiurd 60 ra teHr. XucoOmarl
ycynu 71,51:60=1,1918. lUly taptub OVitnya xaMMa OKCHUJJIAPHUHT MOJIEKYJISIP
MUKJIOPH XHUCOOJIaHAIH.

Oxkcun- Mounekyisap Maccanaru okcuiap Oxkcuiapau R,O Ba RO
nap OFUPJIUTU MUKIOPHU rypyxJant JAPHUHT
% MoJuIapa MUKJIOpUHU lra
TEHJIAIITUPHUIIT
Sio, 60 72,70 1,212 Na,O - 0,377 17,01
TiO, 80 0,43 0,005 K,0 — 0,316 0,08
Al,O; 102 21,30 0,209 CaO - 0,1505 2,93
Fe,03 160 0,75 0,005 | MgO-  0,1575 0,07
=1
CaO 56 0,60 0,011 Al,O3 2,93 1
MgO 40 0,45 0,011 Fe,03 0,07
K,0 94 2,11 0,022 SiO, 17,01
Na,O 62 1,66 0,027 TiO, 0,08
>=0,071

R,O Ba RO napHuHT MUKIOpUHHU | ra TEHrjaamTuUpuO ojrad, MacCaHUHT
MOJIEKYJISIp (hOPMYJIACMHU YMKApaMMU3.

Na,O 0,38
K.0 0,31 Al, O3 2,93 SiO, 17,01
MgO 0,16 Fe,0Os 0,07 TiO; 0,08
CaOo 0,15
MaccanuHr  MoJIeKyJisip  (OpMyJlacK  OpKaJIM  YHUHT  KHCIIOTaJIMK

KOO(PUIIMEHTUHN aHMKJIAIl MYMKHH.

XUCOOJIaHAIN.

140

Y ky#hugaru  Qgopmyna opaiau




~ Si0, +TiO,
CaO + MgO + K,O + Na,O + 3 (Al,O + Fe,0,)

Texmupmraérran KepaMUK MacCaMU3HUHT MOJICKYJIsIp dhopmyracu OVitmda

YHUHT KHCJIOTaIUK KodhuimeHntn GopMyna acocuaa XucoOaanMms:
17,01+ 0,08
K=o =171
1+ 3 (2,93+ 0,07)

Jlemak, Ou3 TeKIUpaETran KEpaMUK MAaCCAHUHT KUCIOTAIUK KOd(PPIueHTn
1, 71ra tenr. by k¥ypcaTkuu Oyiinda TeKmupuiaaéTraH Macca IOMIIOK YHHHUTA
X0C, YJIIAPHUHT THIIMII TeMalepaTypacd Ba KepanKa-TEeXHOJOTHK XOoccallaph
['OCT rtanabmnapura kaBo0 Oepuru kepak. by macca acocuna unad 9uKapuii
KOpXOHaJapH/ia FOMIIIOK YUHHHU OJIAII MyMKHH.

k

1- rypyxra TonmmpuK
Kucsoradbapaom FUIITHUHT KUMEBUM TAPKUOUHHU XU C00.1a0 OepuHT.
Kepamuk maccaHuHr Tapkuou:
Kaonun — 55%
[Termatut (Jlomadynok) — 10 %
Tymnpok - 15%
[TamoT 20 %
2- rypyXxra TONmHpPHUK
Kepamyk KOIIMHHMHT KUMEBUI TADKUOUHHU XU C00.,1a0 OepuHT.
Kepamuk maccaHuHT TapKuOu:
Kaomun (AHrpen ukkuinamun 6oiuTmiMaran) — 35%
bexo6on noppuputu — 35 %
[Termatut (JIomadymok) — 30 %
3- rypyxra TONmHpHuK
Kepamuk maccaHMHr KUMEBMI TAPKUOMHM XM C00,120 OepuHT.
Kepamuk maccaHuHT TapKkuOu:
Kaonun — 50%
[Termatut (JlomadOynok) — 25 %
Ksapi kymu - 25%
4- rypyxra TONIMpPHUK
Kepamuk maccaHMHr KUMEBUI TAPKUOUHM XM 00,120 OepuHT.
Kepamuk maccaHuHT TapKkuOu:
Tynpok — 25 %
Kaonun (6oitutmiran) — 25 %
[Termatut (JIsurap) — 32 %
Kgapi kymu — 18 %.

XoM aménapHuHT KUMEBHM TapkuOu 1-xaBasiia KENTUPUIITaH.
1-:xanBaJ.
CunukaTt Ba KHIMH 3PUIIUTaH HOMETAJLI MaTepUaIIap UILIa0
YMKAPUILAA KYUIAHWIAAUTAH XOM alIEJIADHUHT KUMEBUI TapKUOU
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XoMm SIOZ A|203 Fe,O3 TIOZ MgO CaOo K,O Na,O SO; | I[I..x
ameénap
1 2 3 4 5 6 7 8 9 10 11
1. | Aarpen | 61,7 |24,94 |0,36 0,1 2,05 0,3 0,9 0,37 0,48 | 8,85
HKKWIaM | 7
qn
oot
Mara
KaoJIuH
2. | Aarpen | 56,2- | 21,4- 1,4- - 0,3- 0,5- 10,4-
oorintun | 58,5 | 28,0 1,8 0,4 0,8 11,0
ra"
KAOJIUHHU
3. | Aarpen | 55,7 | 29,0 1,0 0,35 0,5 0,7 0,5 1,0 11,3
KK
oornTHI
Marad
KaoJIMHHA
4. | Aarpen | 48.3 | 36.1 1.0 0.3 0.2 0.6 0.5 12.8
KK
oornTHI
rad
KAOJIUHHU
5. | Tomkenr | 51,6 | 11,8 2,20 0,7 2,9 11,5 2,0 13,0
néccu
6. | Donos 444 19,1 2,8 0,6 2,7 17,2 0,9 2,6 10,6 | 5,5
néccn FeO CO,
1,6 0,1
Fe,O3 P,Os5
7. | lIpomroB | 57,7 | 15,2 0,6 0,5 3,7 2,1 1,1 41 48
Hanb FeO 2,6 CO,
néccu 2,7
Fe,O3
8. | emoBua | 56,9 | 17,0 3,3 0,8 2,9 2,6 15 2,2 1,3 59
hiis FeO MgO | CaO CO;
néccu 3,2 0,3
Fe,O5 P,0Os5
0,1
Mn
0]
9.| AmmoBu | 53,8 [9,9 1,1 0,5 3,2 12,3 15 1,3 8,9 2,0
aJb FeO CO,
néccu 3,6 0,1
F6203 P205
0,1
Mn
O
10. | DmoBua | 60,7 | 19,4 0,7 0,2 2,0 2,2 1,3 3,2 2,3 1,9
b FeO COs,
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néccu 4.3 0,1
Fe,O3 P,05
0,1
Mn
0]
11. | XKepoit 97,2 0,03 0,06 |- - 0,28
KBapI| FeO Na,O+
KyMU 0,16 K>,O
Fe203
0,003
Cr203
12. | Kymanto | 97,2 | 0,3- 0,03 - - -
H SiO, [ 1,6 FeO
KBapI| 0,68 | Al,O; | 0,20
KyMU TiO, Fe, 03
0,003
Cr,03
13. | Kapmana | 89,0 | 0,6- 0,03 0,20
KBapIl 5,2 FeO
KyMH AlLO3; | 0,36
Fe,O3
0-1,9
Cr,03
14. | XoMm SIOz A|203 F6203 T|02 MgO CaO K,O | Na,O 803 Il.n.o
aménap
15. | Akmypa | 73- 1,4- 0,14- -
KBapI| 97 47 2,7
KyMu
16. | Maiick 94,2 | 2,79 0,18 - 0,3 0,39 1,2 0,2 0.546
KBapI|
KyMu
17. | Cona - 57,2 42,8
18. | I'yzap
noimomur | 1,5 0,8 0,1 20 31 - 0,1 46,5
51
19. | uma 73 1,88 0,12 4,00 6,00 1,00 | 14
CHHUFH
(mepaza
oiiHa)
20. | Jlonabyn
oK mama | 73.2 |15,41 | 0,08 0,31 0,70 572 |3,20 -
[IITaTH 3
21. | KBapn 98,7 | 0,63 0,0032 0,11 | 0,06 0,14
KyMH 3
Hosocen
OBCKHUH
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22.| O30160 | 83,6- | 3,0- 0,62- 6,8
11 88,2 |65 0,88 Na,
KBapIl- O+
ana K,O
HITTATHIIHA
23. | Yusun 76,0 0,93 0,10 4,9 2,7
KBapIl- Fe,O3
nana 0,15
LITTATHIIN FeO
24. | Kapuab | 71,2 | 15,7 0,95 0,2 3,9 0,25
KAOJIMHII
arrad
IPaHUTH
25. | Bomwracr | 35,4 | 1,18 4251 |- 0,74 - 0,36 | 0,1 19,65
AHUTIN 6
KOHIIEHT
pat BK-
70
26. | Ksapu- 75,2 119,10 |0,3 0,1 0,15 0,04 0,2 3,5 1,41
CCPULIUT
B0
YUHHHU
TOLIU
27. | Ksapu- 68,9 | 21,5 0,04 0,3 0,3 0,2 7,2 0,6 0,26
KaOJIUHHA
T-
nupodun
WTIIN
YUHHU
TOIIN
28. | Koposyn | 52,0- 1,0- - - 8,5-
-6030p 68,0 52 13,8
KBapII-
Jana
LITATHIIA
29. | Humon 62,3- 1,12- - - 4 8-
kBapiy | 76,6 2,8 8,1
30. | XKapkypr | 62,1- 0,8- - - 6,6-
OH 715 3,2 10,5
KBapIyIU
31. | Yprenu 60,0- | 2,0- - - 7,3-
kBapuu | 68,3 | 4,8 11,8
SiOz Fe,O;
32. | Tabakym | 76,2- 0,22- - - 2,04-
kBapipy | 87,0 3,2 9,33
33. | Kimm3ryit | 81,7- 0,40- - - 3,24
kBapiym | 91,9 1,15
34. | Mamkyn | 97,6 0,1 - - 0,2
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VK

KBapIyIn
35. | Hykyc 83,7 | 5,59 0,73 0,23 |0,69 2,78 1,17 | 2,14 0,09 | 3,07
Oapxan |4
KyMmH
36. | bazaneT | 49- 15-16 | 20-28 | - 6-6,5 |9-11
50
37. | Anugesur | 60- 15-16 | 6,5- 2,0- 5,5- 7-8,5
61 7,0 3,5 7,0 Na,O+
K,0
38. | Jlnabaz 49- 11-13 | 5-15 7-9 4-5 4
50 Na,O+
K,0
39. | Kapmana | 45,4 | 7,35- | 2,44- 2,94- | 3,53- 0-4,80 | 1,42 | 11,40-
Typdutn | 5- 13,76 | 4,90 4,60 15,01 Na,O+ | - 18,08
59,4 K,0 4,42
7
40. | I'azron 2,14- |1 0,62- | 0,34- 0,84- | 53,8- - 0,03 | 40,57-
mpamop | 2,28 | 0,67 0,35 0,85 54,3 - 40,99
YUKUHIA 0,84
cu
41. | bekobonx | 62,8 | 15,52 | 3,04 2,09 2,54 6,88 0,10 | 4,48
nopoupu | 8 FeO Na,O+ | SOs
TH 1,47 K,O
Fe,O3
42. | Koron 6,16 | 1,56 1,36 1,56 37,91 0,96 51,0
THUIICTOIII Na,O+ | 3
)51 Kzo
43. | Paurnu 26,4 | 3,24- |4,16- 9,54- |19,26-|0,81 |0,05- |0,08 |13,60-
MeETalI 0- 6,98 8,16 15,25 | 25,25 | - 0,57 - 17,20
U130 33,0 MgO | CaO 1,62 0,15
gyukapuil | 0 3,04- P,0s5
KOpXOHa 419 0,70
cu BaO -
YUKUHIA 3,05- 1,16
cu 4,25 SO3
PbO
44. | Dnextpo | 43,4 |2,86- |0,68- |- 2,18- | 45,44, 1,54 | 2,32-
- 9 2,88 0,71 2,22 45,62 - 2,45
TepMoO- 1,61
ocdop P,Os
TOILIKOJIN
45. | T'nuex 73,9 | 1155 |3,93 0,85 3,76 2,14 1,36 |-
6 Na,O+ | SO3
K,0
46. | I'ypyu 15,6 | 0,24 0,12 0,45 0,61 0,28 |0,48 0,18 | 82
nyctior |4
u
47. | T'ypy4 86,4 | 1,33 0,64 1,93 3,36 1,57 | 2,09 0,45 | 1,68
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nyctior |8
31
KYJIH

48. | Oxanrap | 1,50- | 0,30- | 0,10- 0,28- | 51,25- | O- 0-0,15 | 0,05 | 40,84-
OH 4,38 | 1,22 0,56 1,0 54,0 0,15 P,Os | 42,90
OXaKTOII
u

49. | Okromr 43,1 | 20,78 | 0,52 0,44 10,30 0,42 5,56 21,3 | 7,52
ATyHUTH | 2 Na,O+ | 8

K,0 SO3

50. | 'ymcoit | 24,8 | 34,17 | 0,42 0,06 590 | 1,16 334 |-

aTyHUTH | 3 5
SO;

51. | Onmamuk | 14,0 |0,09- |0,22- |0,06 |0,06- |27,26-|0,20 |0,10 0,2- | 8,04-
dbocdoru | 7- 1,11 0,69 1,15 33,48 1,7 17,40
Iicu 15,9 Fe,O3 P,0O3

2 0,47 35,8
419
9
SO3

52. | Xom SiOz A|203 Fe,O3 TiOz MgO CaO K,O | Na,O SO; Il.m.m.
aménap

53. | SIluruanr | 55,6 | 22,60 | 4,95 0,91 |2,20 9,10 1,20 | 0,44 0,02 | 0,74
peH 0 Fe,03 P20s
NsC 1,15 1,09
KYIH FeO SO3

54. | Aurpen | 47,9 | 13,06 |5,70 1,02 23,08 - 2,40 | 6,80
I'POC 4
KYJIH

55. | Aarpen | 22,9 |6,31- |0,71- 0,89- | 66,55- - 0,99 |-
OK 0- 7,48 0,81 2,02 68,17 -
kmuHKep | 23,4 0,13
i 7

56. | Oxanrap | 22,0- | 4,89- | 4,32- 1,65- | 65,25- 0,37- | O- -
OH 22,1 |5,13 4,38 1,75 65,63 0,71 0,84
LIEMEHT 4 Na,O+ | SO3
KOMOMHA K>0O
TH
KITMHKEP
u

57. | Hasouii | 20,0 | 5,34 4,04 2,27 65,15 - 0,10 | -
LIEMEHT 4 S03
3aBOAU 0,84
KITUHKEP 6o
51 Kajia

p

58. | bekobdox | 20,6 | 4,52 4,05 - 1,73 65,92 2,15
LIEMEHT 8 SO3
KOMOMHaA 0,70
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T™

oot

KIIMHKEP Kaja
u p
59. | TomKT |28,9 |1,72 3,60- |- 0,84 54,76- 1,85 | 0,32-
41 5- 3,68 55,36 - 0,50
oemur 29,2 2,05
KJIMHKEp | 3 P,Os
u 2,01
2,20
SO;
60. | AkOoypmu | 7,50 | 2,07 0,84 1,17 47,24 10,49 [ 0,94 0,20 | 39,53
H
Mepreu
61. | [Topmura | 9,86 | 3,54 0,96 0,71 45,24 10,62 | 0,95 - 37,91
y
Mepreiu
62. | Kosiram | 37,2 | 1,00- |0,64- |0,06- |1,00- |40,50- 0,19- |O- 2,52-
BOJUIACTO | 2- 3,33 0,80 0,08 |3,95 42,89 0,84 0,10 | 12,50
HUTH 50,4 MgO Na,O+
6 0,07- K>0O
0,09
MnO
63. | Tackaszra | 51,2 | 19,70- | 14,64- | 0,65- | 0,32- |0,60- |1,39 |0,10- |O0,11 | 6,70-
H oXpacu | 5- 21,01 1564 |1,22 |0,65 0,74 - 0,30 - 9,01
51,8 1,70 0,24
6
64. | Cynepdo | 27,9 | 0,10 0,12 0,30 0,30 31,03 | 0,10 | 0,12
char 0 MgO Na,O+
3aBOJI 0,01 K,O
YUKUAHIA MnO
cH-
HaTpui
KpeMHe-
dbropuan
65. | HacoBap | 53.0 | 32.6 15 0.7 0.6 0.3 2.7
CK THIN
66. | Ipyxko |61.6 |24.7 0.8 0.7 0.8 2.9 0.2
BKa THIH
67. | dgrmms | 55.1 | 32.3 0.8 0.6 0.6 2.1 0.3
eﬁuapCK SIOZ A|203 F6203 MgO CaOo K,O | Na,O
THIIA
68. | Huxudo | 58.8 | 21.7 9.3 0.6 0.6 1.9 0.9
POBCK
THIIA
69. | Hukomae | 62 24.3 2.6 1 0.8 2.5 0.3
BCK THUIH
70. | Huxuee- | 57.6 | 29.2 2.95 0.9 0.2 -
VBenck

THJIN
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Kymumua Basudasiap:

1 Ba3uda:
“OnoBOappoi kepamMuk mMaTepraap” Ba “XyKajauk KepaMuUK Marepuaiap”’
TyllyHuYajapuHy “BeHHa nuarpammacu’™ €paamMuia COJUILITUPUHT.

YMymuil Kuxatiapu

Onosbapaow
KepnamumK

Xy»Kanmk
KepaMuK

®apkiu
Kuxarnapu

=
b

3-Ba3zuda: Kepamuka maxcynoTnapu Uiuiad YuKapuiia UIUIaTHIaUrad XOM-
aménapra oup “Yapxnanak™ xaJABaJIMHU TYJIAUPHUHT (Mojaara Kapad

+ @éxkm - OenrucuHUM KyHuHT).
Mopna [Iamot Tomkout, T'un Jana mmaru
Ky

Kenra

OBYaH

XOM-

amé

Inactu

K XOM-

amé

OpurTru

wiap
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3-Ba3u(a. Kepamuk marepuamiap unuiad YWKapuIga WIIATHIAIATAH XOM-
aménap 6yinua “Kangain?” meroau €paamMuaa >kaJaBajaHu TYJIIUPUHT

XOM-

arenap
\ Kanmaii?

Kanpaii? Kanpaii?
Kanmaii?
Kanpaii?
Kanmaii?
Kanpaii?
Kanmaii?

Kanpaii?

Maxanauit xom awénap acocuoa Wuwa Mamepuaiiap uwiad yuKapuuoa
WuUxXma mapKuOuHu Xucoonau.

1-rypyxra TONIIUPUK
Kypuaum nepa3a oiiHACHHUHT KUMEBUHM TaKpUOH Kyinmarndya
OepunraH:

Oxkcumap MUKI0pH, Macc.%
SlOg A|203 CaO I\/IgO Na,O
72,0 1,40 7,50 3,50 15,60

Jlepa3a oiiHa

Kentupunran taptud OViimya Kypuiuin aepa3a OWHACHHUHT TIIMXTa
TapKUOWHU aHUKJIAHT (XOM amélapHUHT KUMEBHM TapkuOu 7 — wiIoBaja
KEJITUPUJITAH).
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2- TypyXra TOMIIHPUK
“Ilupexc” mUIMIACH HIUIA0 YUKAPUIIT YUYH
Takpub OepuiraH:

Kyuugarnya KAMEBUU

“IImpexc” Oxkcunmap MUKIOpH, Mace.%
IIHAIIACH S|02 A|203 B,0O; CaO Na,O
81,0 2,0 12,0 0,5 4,5

Kentupunran tTaptud muimaHu “iuiad YUKapyIl YIyH MIUXTa TAPKUOUHU
AHUKJIAHT (XOM amENapHUHT KUMEBHM TapKUOU 7— MII0Baa KEATHUPUIITAH).

3-rypyXra TOMIIUPUK
APMHPOBKAJIM Ba HAKILIM OWHAHMHI KUMEBUU TaKpuOM Kyhujgaruda
OepuiraH:

A Okcuiap MUKIOpH, Macc.%
f{f;“ﬂ“ﬂ“ﬁ;ﬁ:a SiO, Al,O; CaO MgO Na,O
K 725 0,90 12.60 1,00 12,50

Kentupunran tTaptu® 0yiinya muiaHy UIIiad YUKapUIL yUyH IIHXTa
TapKUOWHU aHUKJIAHT (XOM aménap KUMEBUIM TapKUOU KajBasja
KEJITUPUIITaH ).

4-rypyXxra TONIIHPUK
Kumé-adoparopusi mumacu kuMEBUi TakpuOM Kyitnjgaruya Oepuiras:

Kumeé- Oxkcuanap MUKI0pH, Macc.%
JadopaTopusi Sio, Al,O4 CaO MgO Na,O
IHIIACH 72,00 1,50 10,00 2,50 14,00

Kentupunran taptu® Oyiinya mumaHu MILIA0 YMKApUIL YUyH IIMXTa
TapkUOWHU aHUKJIAHT (xoM aménap KuMEBMM TapkubOu 1 kajgBanga
KEJITUPUJITAH).

1 ;xaaBaua
Huma MaTepuasyiapy oJIMIIAA KYUVIAHWJIAAUTAH XOM-alIEJIaPHUHT
KNMEBUI TApKUOH

XOM améHu T'oct Oxcup Tapkudu mace.%
HOMJTAHUIIIH Tamadou
Kuszn.
Si0, A|203 CaO MgO K>O [Na,O Fe, O3 ﬁyKOT.
Maiick kBapuy  [27501- (94,2 (2,79 0,39 (0,3 |12 |0,2 0,18 0.546
KYMH 77
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XKepoii kBapry |27501- (97,2 0,06 |- 0,28 0,03 FeO
KyMH 77 Na,O+ 0,16 Fe,0O3
K>0 0,003
Cr203
Kynantoi 27501- 97,2 [0,3- |- - - 0,68 TiO,
KBapii kymu 77 SiO, |1,6 0,03FeO
Al,O3 0,20 Fe;03
0,003
Cry03
KBap1u kymu 27501- 198,73 0,63 0,11 |0,06 0,0032 0,14
HoBocenosckuii | 77
Kapmana 27501- (89,0 |0,6- 0,20 TiO,
KBapu kymu 77 5,2 0,03 FeO
Al,O3 0,36 Fe;03
0-1,9
Cr,03
AxMypn 27501- |73-97(1,4- |- 0,14-2,7
KBapu kymun 77 4,7
I'y3ap 23172- (1,5 0,8 31 20 - 0,1 0,1
46,5
JTOJIOMHUTH 79
Jonomur 23172- (3,2 2,57 127,06119,62 0,53 47,77
79
IMuma cuanrn |111-90 |73 1,88 16,00 (4,00 [1,00 |14 0,12
(mepaza oiiHa)
Jlonabymok 13431- (73.23 115,41 (0,70 0,31 |5,72 (3,20 |- 0,08 -
aja mIaTu 77
Jlsarap mama [13431- |65,57 (19,54 |1,63 (0,18 |10,03 (2,01 0,32 0,72
[ITaTH 77
TexHuk 0,40 | 97,90 | 0,35 - 0,05 1,29
TJIMHO3EM
IToram 65,74 34,26
Cona - - - - 57,20 - 42,80
Byp 1,47 53,90 - 0,60 43,9
Kyproumn 99,4 0,02 0,59
CypuUru Pb304
Pyx Genmunacu 97,4 0,26
ZnO
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MUCOJI. Kyhiunaru kuMEBui TapkuOra sra OVirad IMIMINA MUIIAPUIL YIYH
OMHXTa TapKuOuHU xucoonaimus (%):

Si0,—71,0; A1,0;—1,5; CaO—8,5; MgO—3,5; Na,0—15,5.
By okcummapHu oMuxTa TapKMOWTa KUPUTHUIN Y4yH Kepak OViaguraH XoM-arié
MaTepUauIapu Kylnjiarnya: SiO, kym opkamu, Na,O Hu comga opkamu, CaO
Ba MgO — nonomur opkanu, CaO HU eTMaran Kucmu — 6yp opkanu Ba Al,O3 HU

TEXHUK TJIMHO3EM €KH KV yupaliuran jiajna mmnatiap OpKajid IIHIla TapKuoura
KyIIaMU3!

2 xcaoesan
Xom awénapuunz kuméeuii mapkuou
XoMm-aré Muxnopu %

MaTepuaIapu Si0, | Na,O CaO MgO | Al,O; | Fe,03 | mm
Kym 98,95 - 0,58 - 0,64 0,13 | 0,11
Cona - 57,20 - - - - 42,80
byp 1,47 - 53,90 - - 0,60 | 439
Jlonomurt 3,2 - 27,06 | 19,62 2,57 0,53 | 47,77
TexXHUK TIIMHO3EM 0,40 - 0,35 - 97,90 0,05 1,29

OMuxrta TapkuOujgarn xap OWp MaTepHATHUHT MUKIOPUHHU aHUKJIAll
Y4yH XUcOOJIall TeHr1aMajiapu Ty3ujaau. by TeHrinaMamapHUHT COHU oAaTaa
[IMIa TapKUOUTra KUPYBYHM OKCHUJIJIAp COHUTa TEHT Oyaau.

Mumanaru SiO, MUKIOPUHK aHUKJIAII YYyH TCHIVIaMa Ty3amu3. ByHUHT
YUyH Kydujara Oenruianuiap KUpUTaMus:

Kym Mmukaopun—ix;

JosoMuT MUKIOPpU—Y,

TexHuk riaIMHO3eM MUKAOPU—I;
Cona muknopu—t

byp muxkaopu—q(.

[Muma Tapkudbura SiO, 6eBocuTa KyM opkanu kuputuinaau, 100 orupiuk
kucmra kym opkanu 0,9895x SiO, xkuputunaau. Bynmgan tamkapu SiO, 0yp
opkanu(0,0147 q), nonomut opkanu(0,032y) Ba TexHuk riamHo3éM opkan(0,064
Z) MUKIOpJIa KUPAJIH.

100 orupnuk KucM mwmma Maccara 71 orupiimk kucMm  SiO, TYFpH KeTHIu
kepak. bynnan SiO, ydyH TeHr1aMa KyWuari KypUuHHILTa KeIaau:

71=0,9895x+0,0147¢+0,032y+0,064z. (1)

Hlumra Tapkubura KupraH KoJraH OKCHAJAp YUyH XaM XYJUIM Iy ycyija
TEHTJIamaJiap XOCKJI KHJIaMu3:
CaO yuyn
8,5=0,539q + 0,2706y + 0,0058x+ 0,0035z.  (2)
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Al,O3 yuyn

1,5=0,979z +0,0257y+0,0064x (3)
MgO yuyn
3,5=0,1962y 4)
Na,O yuyHn
15,5=0,572t (5)

By Tenrnamanapau ean0, HOMabIyMJIapHU TOTTAMHU3:
x=71,09, y=17,84, z=0,60, t=27,10, 9=6,08.
[MTummpum sxapaéauaa 3,2% coma yuu® KeTajau, MIYHUHT YYyH YHHHT
MUKJIOPUHHM OIIMPHUII Kepak Oyiaau:
27,10x1,032=27,97 orup.KucMm.
[ynnait kum6, 100 oFup. KMCM IIMIIAMAcCacH y9yH OMHXTa TapKHOHTa
KyWHJIard MUKJIOP/1a KHPUTHUII JIO3UM OYJau:

Kym 71,09
Joaomur 17.84
Texnuk riaunozem 0,60
Cona 27,97
byp 6,08
Kamn 123,58 orup.kKucm
[MIumra wmaccacura KUPUTWIAAWTAH  OKCHUIJIAD  MHUKIOPHUHU
aHUKJIaMU3.
Kym opkanu %Si0,= % =70,34;

%Ca0 = _71’0190330’58 = 0,41
%Al,0; = _711019020’64 = 0,46;

%Fe,0, = /109%013 - ( 0g2:
100
JlonoMuT OMIIAH !

%Si0, = 17.84x32 = ( 57: 0

100
%Ca0 = % = 4,83%:
%MgO = %: 3.50 %

Al,O; = % =0,46 %

Fe,0, = % =0,095% :

TexHUK rJamHo3eM OUJIaH:
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Si0, = 9.:60x0,40 -0 0025% ;
100

Ca0 = 2:00x0:35 =0, 0029 ;
100

0,60x97,9 =0.59% .

Al0s 100

Conxa ouau :
Na,O = 271X57.2 =15 5004,

100
byp Onnan:
Sio, = 80847 -0 09y
100
Ca0 =508x539 —3 7894
100
Fe,0, =5:08x0.6 =0 036%
100
3 - kamBsaiga OMHUXTa Ba IIUIIA TAPKUOJIAPUHUHT XHUCOO
HaTKaJIapu KCIITHPUIITaH.
3-arcaoean.
Xucob oyiiuua omuxma 6a WHWIAHUHZ MAPKUOIGpU
Xom-amé 100 ormp. Tapxubu %
MaTepuaTapUHUHT KHCM
HOMHU HIHIIIa
Maccazara | - SjoO, Al,O; CaOo MgO Na,O Fe,Os >
Marepuall-
nap
MUKJIOPU
Kym 71,09 70,34 0,46 0,41 - - 0,092 -
Jomomur 27,84 0,57 0,46 4,83 3,50 - 0,096 -
TexXHUK TIIMHO3EM 0,60 0,002 0,59 0,002 - - - -
Cona 27,97 - - - - 15,50 - -
Byp 6,08 0,09 - 3,28 - - 0,036 -
Kamu orup. Kucm 123,58 71,00 1,50 8,51 3,50 15,50 0,21 100,2
Ba %(xucod
Oyinua)
100ra kentupuiran - 70,86 1,50 8,49 3,49 15,45 0,21 100
ITUTIIA TAPKUOH
Bbepunran muma - 71,00 1,50 8,50 3,50 15,50 - 100
TapKUOH
Oxcuyiapaard 4yeT - 0,14 0,0 0,01 0,01 0,05 - -
YUKHAILIT
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OnuHran WWHUIIAHUHT MUKAOpPU (ousaa KyWuaard TeHIJIMKAaH

aHUKJIAaHAIU:

123,58 orup. kucM omuxrta- 100 ofup. KuCM LINIIA;
100 orup. KUCM OMHUXTa- X OFUP. KUCM IIHIIA;

X = 100x100 -80,91%.
123,58

[uma xocun Oy aumnigaru HYKoTHUII, OJIMHTAH IIUIa MUKIOPUIaH

dapk Oyitmua anukiaanaau: 100-80,91=19,09%.

100 orup.KMCM KymMra OMHXTa TapKUOW KyHHuaarunya XucoOjJaHaIu.

Kepak Oyianuran J0JIOMUT MUKJIOPHU:
71,09 orup. kucm Kym- 17,84 ofup. KUCM JTIOJIOMUT
100 ofup. KMCM KyM- X OFUP. KUCM JOJOMHUT

x =200x1784 _ 55 09 OFUP. KUCM.

71,09
Konaran MaTtepuamap MHUKIOPHU XaM Xy AU IyH1al
xucoOyanaau(oFup. Kucmiaapaa):
KyM oo 100,00
JIOJIOMHUT ........eunneennnnn. 25,09
I'maHO03EM ... 0,49
(O10)1 ¢ IUU 39,34
BYD e 8,57
KVIINMYA BA3BUDAJIAP.

1 Ba3uda: ['ypyxaaru xap Oup tanmadara unauBuayan tap3aa “Hluma”, “Kym”

99 ¢

Ba “Iluxra”, “lomomut”, “byp” cy3zmapura “CUHKBENH Ty3HII TOIMILIUPUIAIH.

1.

2.

“CHHKBEHH” METOAUHH aMaJIra OIIMPHUII 00CKUYJIApH:

ViuryBun TamaGanmapra Ma3yra OWJ TYIIyHYA, jKapaéH SKM XOIHCa
HOMHUHH Oepaiy.

Tamabanapnan ynap xakujgard (QUKpIapUHUA KUCKA KYpPUHUIIIA
udonamammapu cypanaau. SbHU, mewbpra yxmarud S5 KaTop
MabIyMOTHap €3uNuUIapu Kepak Oynamu. Y Kyimpara Koujara acocaH
TY3WIUIIN KEPaK:

1-kaTopaa maB3y Oup cV3 Ousian (ogaraa ot OmiiaH) ndoaajaaHaau.
2-KaTopaa MaB3yra »y/1a MoC KeJIaJural HKKuTa cudart oepuiiaau.
3-Katopaa MmaB3y 3Ta XapakaTHu OwiaaupyBuM ¢ensa Ouiaan
doiipananunaaam.

4-gaTopaa TeMara JOMP MYXOKaMa JITYBUMJIAPHUHI XUCCHETHHH
u(PoaATOBYM KyMIa Ty3HIaAu. Y TYPT cYV31aH udopar 0yaaam.
S5-KaTopaa MaB3yHU MOXUSITUHHM M(OIaT0BUM OUTTA cV3 Oepuiiaam.
Y MaB3yHUHI CHHOHUMM OyJ1aau.
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2 Basuga: Xap Oup rypyxra “llluma unurad yunkapuiga uiaTUIaAAUTaH XOM
amrpénap” Map3ycura “Knactep” ycynu €paamuja quarpaMma Ty3ull Bazudacu
TONIIUPUIATN.

Xom aménap ©

Oxkaptup
YBUHIIAD

e

“Kiactep” yCyJIJMHHM amMaJira OluMpui 00CKU4JIapu:

=

TonmupuKHA TUKKAT OUsiaH YKUO YUKUHT.

2. OUKpHU TApMOKJIAHUIN XKapaéHuAa maigo Oymran xap Oup QuxpHH

€3UHI.

Nwmitio xaTonap Ba Oormika xuxariapra dbTu0op 6epmar.

4. benrunaHraH BakTIaH YyHymJId doiganaHunra Ba (QUKPUHTHU3HU
’Kamlalira Xxapakart KAJIuHT.

5. Xap O6up Tapmokaa Tanad KWIMHAETTaH TyUIyHYalapra MyMKHH Kajap
TYJIapoK >KaBoO Oepuilra xapakaTr KHJIMHT.

6. XKaBoOnmapuu &3umaa (akart ¥3 OMIMMIIApUHTU3TA TasHraH XOJijia Ml

IOPUTHHT.

w

3-Bazuda

Yu  kommoHeHtim  Si0Q;+MQCO3;+Na,CO; mmma  muXTACHHU
NUIIHPHUII KApaéHuaa coaup OyJaaurad skapaéniap Oyiiuuya KaJaBaJHU
TYJAMPHHT:
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Kapaéun Xapopar JKapa€nra Teruiuim peakuusiap
1. Cunukatnap 1. 100 300° C:
XOCHJI OY UM nan | 1) MgCO3+Na,CO; —, MgNa,(CO3),
- 2) MgCO; —» MgO+CO,
950-
115 340-620° C:
0°C| 1)
rava
) °C:
Harpuii cummkaTHHUHT XOCHT OVIUIIN OONIIaHaTH:
1) Na,CO; +Si02 _>N3.28i03+C02
500° C:
MgO Ba SiO, opacuia peakius OOIUIaHAIH:
1)
°C:
Marse3uTHUHT OyTYHJIal MapyaiaHUIIIu:
1)
450° C-900° C:
Cunukatiap Xocui OVIuIm:
1)
2)
°C:
Marnuii CHIIMKaTUHHUHT KaJ1aj XOCHUJI Oy JIUIIIN:
1100-1200° C:
2.1MIuma xocwi | 1150- V30K BakT 1aBOM 3Taau (IITUIIA MHIIAPUIIT BAKTHHIHT
oYUM 1250° C 60-70%):
3. Oxkaptupuii I xaxM mmma maccacujga 4 Xamkradyad rasiap
(merazarusi) SpUTWITaH OYynumu MyMKHH. bynapra kyiunaru
rasjiap KUpaJu:
°C | 1) Moananapaa kuméBuii 60fiuk raziaap - MgCOs;,

CaCQO;, Na,COs,, Na,SO,, Pb304ﬂapHI/IHF
JAUCCOoHUAIIA HaTW>Xacuziaa a}KpaJ]I/I6 YUKYBYN
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rasinap);

2)
3)
JKapa€HHu xagamialmTUPUIL WYJUIapu:
1) Tleunaru XapopaTHH OLLIUPUII Ba
E€NUIIKOKIMKHA KaMaiTUPHILL
2)
3)
4. T'omorennam [Iuma MaccacMHU MakcUMall OUp TapKUOIU KHIIMII
(Yparanmamtupu Ba LIaKJIJIaIra Tanépiianl YKapa€HUHHU
1) XKaJaJUIAIITUPUIL YCYIUIApU:
°C | 1) MexaHuk apanaliTHPUIIL.
2) Ilewmaru xapopaTHH OIIUPHUIT EKH MaKCHMal
TeMIlepaTypaja IIHWIIa MAacCaCMHU yIuiad TypuIl
BAKTHHM Y3aUTHUPUIL.
6. Ctynka XapopaTHH  DOUIIMII ~ MakKCHUMal  XapopaTHlaH
(coByTumI) ° C macTpokra Tymmpu6, maccamu 10* -
[lya3 KOBYHWIKOKJMKIra oJu0O KeJIWHaad Ba
° C | maxsiamra FoBOpUIaIn.

KoBymikokiiau OIIMpaAUTaH OKCHJTap:
SiOy, :

KoBymikokiau — kamatupyBun — okcumiap:  Li,0O,
KZOI ] ]

e «Kucka» mmma - émumkokmkenar 10° - 4 108 rya3 Opajufujaru
temreparypa dapku (250-300°C)ra sra 6yiran mmuiia.

. «Y3yH IIMIIA» - ENUIIKOKIUKHUHT 10 — 4 10° nya3 OpaJurujaru
karta Temreparypa dapku (250-500°C)ra sra 6yiran mmiia.
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V. BUTHpPYB HIIIAPU YYYH MaB3yJap:

1. “Hoopranuk moaganap KUMEBHUM TexHoJorusicu” MOAYIMHUHT “Cynbdar
KHMCJIOTa UIUTa0 YUKAPHUII TeXHOJIOTHsicH 6o0ura YKyB yCIyOuil Maxxmya
TanépIaril.

2. “Hoopranuk Mopgamap KUMEBUHM  TEXHOJOTHSICH ~ MOJYJIHMHUHT
“Bofnanran a3oT TeXHOJOTHWsACKH 0OoOura VyKyB yciayOmii wmaxxmya
TanépIaril.

3. “Hoopranuk Monagamap KUMEBUH  TEXHOJOTHSCKH ~ MOIYJTUHUHT
“KampuUHaNMsUTaHTaH Ccoja WIUIad YMKApUII TEXHOJoTuscu Oo0ura
VKyB yCIyOuii Makmya Tanépar.

4. “MunHepan YFuTiap TEXHOJOTHSICH MOAYJIUMHHUHT “AmMmodoc wumuiabd
YUKApUIIl TEXHOJOTUsICH 0o0ura YKyB yciayOouil Mmaxmya Tanépar.

5. “MuHepan yrutinap TexHoJoruscu MoAyauHuHr “KapOamun wuimad
YUKAPUII TEXHOJIOTHICH 000uTa YKyB yCIyOui Makmya Tai€pIiari.

6. “MuHnepan yrutiap TEXHOJOTUACH MOIYJIMHUHT “AMMOHMIUIA CEIUTpa
Unuiad YUKApUIl TeXHoJorusick” OobOura VYKyB yCiIyOuil Maxmya
Tanépani.

7. Maxammii xoM aménap acocuja HOOPraHWK MaTepuaiap TapKUOWHU
“EXCEL” nactypuaa xucoomari.

8. IMonukpucramt Ba MOHOKPUCTAILT CHJIMKAT MaTepUaljiap CUHTE3H.

9. Maxammmii xoMm aménap acocuja CHIMKaT MaTepual TapKUOMHU
“EXCEL” nactypuja XucoOu Ba UILIA0 YMKAPUII TEXHOJIOTHSICH.

10.ITopnanHAeMeHT UILIA0 YHKAPHII TEXHOIOTHACH, Y 30eKHUCTOHA [IEMEHT
UNUIa0 YUKAPUIITHUHT UCTUKOOIIIapH.

11.Kypwinil kepaMuKacu Typjapu Ba MIUIA0 YUKAPUIIHUHT 3aMOHABUUI
TEXHOJIOTHUSIIApH.

12.Yuuuau Oyromiap TacHU(IIAHUIIN Ba UIITA0 YUKAPHUIIT TEXHOJIOTHSICH.

13.@asnc OyromiapHu HIIA0 YUKAPUIIT TEXHOJIOTHSICH, (DassHCHUHT
kumEBui TapkuouHu ‘EXCEL” nactypuna xucobuar.

14 Kypwiuill KepaMHKacu HWNUIA0 YUKAPUII TEXHOJOTHUSCH, KYPHJIMIII
rumnTHUHT TapkuOuau “EXCEL” nactypuaa xucoobari.

15.Maunmmuii-xyKaJluk Iuia maTepuaiyiap WIuiad YuKapuil TH3UMIIAPH,
mumranuHr muxta Tapkuonan “EXCEL” nactypuna xucoosmari.

16.Kypunuin muiina Typjiapy Ba UIuiad YuKapuiln TEXHOJOTUSICH, ITUIITAaHUHT
muxTa Tapkuouan ‘EXCEL” nactypuaa xucoobJaril.

17.TexHuK MmMIIa HIUIA0 YMKAPUIIT TEXHOJOTUSICH, UIUMIIAHUHT IIIMXTa
tapkuOuHn“EXCEL” nactypuna xucoomari.

18.Curanmnap Typiaapu Ba yIapHUHT  xoccaiapu. Kpucrammmzanus
HykjeaTopiapu. bup Ba Kyn moraHalMK TEPMHK HWIUIOB Oepull Wyiu
OwJiaH cuTasiap OJUII.

19.Hoaup Ba kamE€O MeTalIapHU OJMIINA JACTIIAKH TaPJIIOB KapaHiap.

20.®noTanus ycynuaa MUHEpaJIapHA OOWHTHILL

21.T'mapomeramtyprus yCyJUIAQpUHUHT TEXHUK UKTHCOIUN TaBCcU(DH

22.97eKTpOaN3 yCyauaa METaAJUIAPHHU OJIUII Ba TOZIUTUHU OIIUPHIII.
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23.CopOunoH xapaennap €paamuaa kamMméd MeTaIapHU OJIUII.

24 .JxcTpakius ycyJmapuHu kKaMéOMeTauiap TEXHOJIOTUACH 1A KYJTall

25.ApoMaTHUK yTIE€BOJOPOAJIAPHU TaJIOTCHIIAIIHUHT SIHTY TEXHOJIOTUSIIApH.

26."Mmnad yukapu KOpXOHAJApUHU JoMuxanaml acociapu" ¢daHuIaH
"Nuab yukapuiil KyBBaTH XMCOOU' OOOMHUHT 3JIEKTPOH YKYB MOIYJIUHH
WIUTA0 YUKHUII

27."Nmnad yukapu KOpXOHAJapuHU JoMuxamam acociapu" daHugaH
"Jloinxanamniia OU3HEC IIaH Ty3UII acocjapu” OOOMHUHT 3JIEKTPOH YKYB
MOJIYJIMHU UILIA0 YUKUIIT

28."Nnutad 4Ymkapu KOpPXOHAJTApWHU JoWmxajamr acociapu" daHugaH
"Mmna® yukapuml OWHONAPUHUHT ACOCUN 3JieMeHTJIapu"' OOOWHHUHT
AJIEKTPOH YKYB MOJYJIMHU UIITIA0 YUKUII
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VI. KEUCJIAP BAHKHA

1-Kkeiic buomaccanan onuHraH EKuWIFM OpUKETHIA Kyl MHKIOPH

MEBEPJAH FOKOPU DSKaHIWTW aHUKIaHau. Kyn MuKnopuHU
KaMaUTUPUIL WYJUIAPUHU U3JIaHT.

Keiicau 0askapum 00CKYMJIAPH Ba TONIIHMPUKJIAP:

* Keiicnarn mMyaMMOHM KeNTHUpHUO 4YHMKapraH acocuil cababmapHu
Oenrumnanr, 3apyp Owinumiap pyixaTHHHU Ty3UHT (MHAMBHUAyasl Ba

KHYUK TYpyXJ1a).
* Kyn MUKIOpWHM KaMaWTHPHUIN YyYyH Oa)kapwiaauraH HILIap
KeTMa-KeTJIUTUHY OenruianT (Ky(QTiIuKaa UIiar).

* Kyitnupunran Onomaccanan KylHUA HWYKOTUII HYJTApUHH U3JIaHT.
» baxapwiran nIapHu TaKIUMOT KUJIUHT.

Typnu Ouomaccanap HaMyHaJIapu, KYyMHUp, KyHIUpHITaH
Ouomaccanap, OpukeTiIap TYIUIaMUHUA OaxoJail >kapaéHuja
YJIApHUHT TapKuOUJIa KaH4ya yriepoJl, KaH4a BOJIOpOJl, KaH4ua
KHCIIOPOJ OOpJIUTMHHM aHUWKJAIl Macajgach KyHIaJTaHT
Kynunau. MyaMMOHH KaHJ1all XaJl KAJIAII MYMKHH.

2-KeWc

[ KeiicHu 6akapuw 60CKMunapu Ba TONWMPUKAAP: ]

/

=

RN

N
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3-keiic

Tomxkent maxpuna xoinamran “OIHEYIIOP” CaBno-unuia® yukapuii
KOpXOHacuJa 0J0BOApJOII MaxcyloTiaap nuuaa AyHE Oyiindya >Hr KYn HILIad
YUKapWIAJUraH IaMOTJIM Ba KucioTtabapaoml Oyromjap MIUIad YMKapuiiaau.
Kopxonana onoBOapjom maTepuauiap Iakjiv Ba yiadyamura kypa “tyrpu’ Ba
“KUMMK® HOpMaJl FUINTIAP Xamaa OJJIUM Mypakkabd, yTa Mypakkad Ba HUPHUK
onok-makiaaop Oytomnap unuiad uukapwiaad. “OTHEVYIIOP” kopxonacunma
IIaMOTJIM FUINTIAP HMIIA0 YMKapUIIga MaxcyjloTjap acocaH IUIACTHK yCysaa
maxanaan. lamornn omoBGapaonuiap unpiad 4YMKapuiga XoM aménap
cudpatuna OupiaMyu Ba HUKKWIAMYM KAOJMHIAp Ba ylapAaH Ta&pllaHTaH
moTAad ¢oinananunaan. Jlactnad unuioB OepunraH xoMm ameé Ba IIaMOT
apamamtupuiagy Ba 16-20 % cyB MIITHPOKHIA TUIACTUK Macca TalypiaHaaH.
[ImactTuk maccamaH BakyymuIM Ipecc €paamuja Kuuuiap makiutanaau.Onauii
makiagard Oyromiiap spuM KypyK XoJjJla Ba IUIACTUK YCYyJJa MpeccilaHaiu,
Mypakka0 MIakjijgard Oyromiiap Y4YyH IUIACTHK Mpecciaml ycyiau ad3aipok
XHCOOJIaHAIH.

Kucnorabapgom kumriap uHuiad 4vKapuinga 3ca MaxcCyJoTiap SpuM
KypyK ycyijga Mmak/UlaHaau. TeXHMKa KepaMHKacu WIUIad YUKapuIll
TEXHOJIOTUK TU3UMJIAp YTa Mypakkad Ba Xuiu HuXoAtaa kymaup. Kynuaua, xom
anrb€ Typu Ba OJMHAJWTaH MaxcyJjoT cudaruma KyWuiran tajabiap acocujia
TEXHOJIOTUK THU3UM Y3rapu® Oopamu. OmoBOapioml MaxcysaoTjiap Tauépiarl
ycyiura Kypa, NUIMKEp €KW OHpUTMaJaH KyHWwiIral IiacTuk (OpMOBKa
KWINHTAaH, SPUMKYPYK TMpecCllaHrad, IUIACTUKMAac KYyKYHCHMOH MaccajaH
JKUTICNIAIITUPUIITaH, TOF JKUHCH Ba Kyiima OJloKJIapjaH appainal scairad
TypJaapra 0yJIuHaIu.

Mabpy3ana miacTuk mnpeccaciaml ycyiauja MaMoT FUIITA Ba YHUHT €HIUJI
BA3HJIH TYPUHH oymml Xxamaa 150 kr/cM® G0CHMIa Ipecea ity GUIaH AUHAC
UNUTa0 YMKAPUIITHUHT SHT COJIa TEXHOJIOTHK TU3UMH OWJIaH TaHUIIIIUK.

TONIUPUKJIIAP:

1) llamotnu onoBOapAOII KUIIT WMIUIA0 YUKAPUIIAA SIPUM KYPYK YCYJIH
OwJiaH MaxCyJOTHHM INaK/jiam MyMKHH-MH? By ycymHu adszamnukinapu Ba
KaMUYUJIUKIIAPUHU KeJITUPHHT.

2) KucnorabGapmom KUINT WINUIA0 YHKApHUIIA [UIMKEP YCyIH OujaH
MaxCyJOTHH IIAKUIAIl MYMKWH-MH? by ycynnu adzamnukinapu Ba
KaMYMJTUKIIAPUHU KSATUPHHT.

3) Aunacnu oa0BOApOII KUIIT UIIA0 YMKapuIlga IUTMKep yCylu OuiaH
MaxCyJIOTHHM IIaKyuiam MyMKUH-MHu? CababnapyHu KeJITUPHUHT.

4) TexHuk WH30IATOpJIAp HILIA0 YMKAPUILIAA UUIMKEp YCyJIu OwiaH
MaxCyJIOTHHM IIaKjuiam MyMKuH-MHu? CababnapyHu KeJITUPHUHT.

XaBoGmap BapuaHTHHM KyWujaard rpaduk opraHaizep KypUHHUIIUIA
TaKJUM JTHHT:
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“TexHuKa KepaMHUKa OJMIIAA MIAKJ OepHII yCYJIapH” cXeMaCHHHU
MHcoJUIap OWJIAH TYJIUPHUHT, IIAKJLIAI YCY/IJIaAPU Ba IAPOUTIAPUHA
KeJTHPHHI.

OsoBOapaomI KepaMuKa
OJIMIIAA IHAKJ Oepuin
ycyJuiapu

HNccuKINK XUMOSIJIOBYH
MaTepHaJJIap OJMIIA
LHIAKJI Oepul yCyJ1apu

Texuuka

KE€paMHuKa

OJIMIIIIA IAKJ
Oepui

Kumé canoaru yuyH

PaI[l/IOG)JIEKTPOHI/IKa CaHOATH

KaTaju3aTop TauryBYMjIap YYYH APHUM-YTKa3rH4JIap HILIA|

HILIA0 YMKAPUII YCYJLIIApH YHKAPHII yCy/IIapy

4

TexHuk uzojasaTopJaap
HIIIA0 YUKAPUIIAATH
ycyJuiapu

4-keiic
V36ekncToH/Ia IIKMINA HILIA0 YHKAPHIN HIAPOHTIAPH.

Tomkent maxpuaa xoinamra “OHUKC” kopxonacu Owmiyp (Xpycrtan)
mmia oyromiap unuiad ynkapaau. Kopxonaaa acocuit xom aménap cudaruna
KBapC KyMH, TIOTaIll, KyproUINH OKCHIIM Ba PyX OKCHUIapuaaH (oigananumamm.
V36eKncToH GHILTYpU HOMUHH OJITaH MaxcylIoTiap Tapkubura 59% kym, 24%
kypromuH (I1) okcuau, 16% kanwmii (I) okcuau, 1% pyx okcuau kupanu. As;Oz-
okapThpyBuM Ba NiO3-(H3MKaBUIl paHTCU3IAHTUPYBYM Bazu(alapuHu YTailau.
VYnap 100% ycrura xxyaa o3 mukgopaa kymuiaau (As;Os muxaopu 0,1-0.5%,
Ni,03-0,01-0,02 arpoduna).

bunnyp tapkubura xypa Typnapra 6ynuHagu: Orup Owutyp TapkuOuia
30% naH opTuK KyproumuH okcuau, 50-60% kym Ba 9-12 % kanuii okcuau 60p.
bynnait 6mmypHuHr HYp cuHaupuin Kodddumuentu 1,565 arpoduna 6ynaam.
Enrun Owmmyp Ttapkubura sca 17-27% xyprommH okcunu, 1-5% xanbimii
okcunu, 12-17 % wnatpuit Ba kanuii okcugiapu, 55-65% kpemunii (IV)-oxcuan
KUpaau. YJIApHUHT HYp cUHaupuil kodPduuuentiapu 1,535-1,560 opanuruaa
oynanu. Spum Oumyp HOMU OWJIaH aTallyBYM MaxcysioT Typuaa 3ca 13% raua
kypromwuH (I1)-oxcumu, 3-8% rada Gapuii okcuau Ba 2% rava 6op (I11)-okcuau
oynaau. Yex Owwrypu ne0d artaqyByu Typjla 3ca KYpPFOIIMH OKCUAM MYTIIAKO
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Oynmaiinu. YauHr Tapkuodura 75-77% kpemunii (1V)-oxkecuam, 5-7 % xaicTtuii Ba
Oapuii oxcujiapu, 1-3% nHatpuii oxkcunu Ba 14-18% kanuii oKcUIM KUpra
oynamu. bynnmait OyrommapHuHT Hyp cuHaupuil koedductuentiapu 1,480-
1,500 arpoduma 6Vnaam.

[Muma wmnad Yukapuiaa XoM aménap IMuiia MU KapaéHuaa
Oaxkapran posiMra Kapa0 IIMIla XOCHUJ KWJIyBUMJIAp Ba MoauduKaropiapra
cuHanagmiap. fIkka Xojjia 3pUTUII Ba COBUTHUIN WY OuiaH amopd Moznaa
XOCHJI KWJIYBYM DJIEMEHT, OKCHJ Ba OOIIKa KUMEBUH OWpPUKMA IIUIIA XOCHII
KWIyBYWIAp 1e0 aramamu. Yiap KaTopura OJTHHTYTYPT, CEJeH, MapTUMYII,
docdop, yraepon kadu anementiap; CuO,, FeO,, B,Os, P,0s, As,0Os, BeF, kabu
OKCHJ] Ba OMpUKMaIap KHpaju.

Slkka Xo0yila IMWIIACHMOH XOJaTHU XOCWJ KWJIa OJIMAMJIWTaH JJIEMEHT,
OKCUJl Ba Oomika Oupukmanap moaudukatopiap ae6 atanaau. Ymapra TuO,,
TeO,, CeO,, Mo0O3;, WO3 Bmn,03, A|203, Ga,05;, CaO, MgO, Na,O, K,O
kaOunap kupaau. byHnmait okxcuj Ba OupHKManap IIUIIA XOCWJI KUJTyBUMIIAp
UIITUPOKKJIA OCOHTHHA IIWIIACUMOH XOJATHU BYXYJra KeITupaau. Yap
UIITUPOKHJIA IMXTAHUHT SPUII TeMIlepaTypacu nacasau. JIekun xocus 6yiaran
amMmop( MOAJAHMHI MEXaHUKABUN Ba KUMEBUH XyCycUsTIapu XaMm OHpO3
Kamasiau.
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Pacm.  Hluwacozmuxoa uwnamuiaouean d1emMeHmiap 6a VIApHUHe
OUPUKMANAPUHY WUUA XOCUT KUTUWL OVIIUYA KIACCUDUKACTNUACU.

1-wuwa xocun Kunysuu snemenmuaap,; 2-wuia Xocun KUiyeuu oKCuoaap, 3-
WUULA XOCUTL KUTYBYU 2ATI02eHUONAD, 4-uuua XOCUl KULY8YU XATKO2eHUOAap, 5-
opanux oxkcuoaap,; 6-okcuoiu éxu pmopau moouguxamopap.
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TOINIIUPUK:

1) CusHMHT (UKpHHIH3 Oyiimua, Y36EKHCTOH OWIIypH TapKHOHTa
KYpPromMH OKCHAM HHMa y4yH Kymmiaagn? Y30eKHCTOH —IIapTOMTHAA
KypromuHcus Owutyp wunuiad uukapuml ad3ammupok-mu?  CababiapuHu
KETTUPHUHT.

2) TexHHK KypcaTrH4iapH, Tapkubu Ba cubaTé Oyiimua Y30eKHUCTOH
owutypu Ba Uex OwmmypuHU coaumTupuHT. JKapoOnapHu rpaduk opraHaizep
KYPUHUIIHIA TaKJIUM STHHT.

3) buinyp mmma umad YUKapUIard IIMIIa XOCHJ KWJIyBUMJIap Ba
MOAU(PUKATOPJIAPHU XKPATHO, YIApHH MU MUITAPHUII Kapa€HUIard POTHHU
udonanad GepuHr.

4) Slxka Xonjga MIMIIA XOCHUJ KWJIYBYHM 3JIEMEHTIApHU KEITHPHUHT, yJap
acocuaa caHoaT LIWIIAIAp unuiad  yukKapuil  MyMKUHMH?  OJuHraH
MaxCyJOTHUHT XOCCAJIAPUHU KEITUPHHT.

5-Kkeiic
TexHHKA MHUIIA TYPJIAPH, YJIAPHH Y36eKHCTOHAA HILIA0 YHKAPHII
HCTUKOOJ/IApH.

Xo3upru KyHJIa Ky€ul, IIaHeTa Ba FOJIIy3jap yCTHAA KaTrTa WIMUM-
TaJKUKOT KOMIUICKCIAPUHUA aMalira OLIWPHI, UIMUN-(DaH Ba XalK XYKaJIUTU
MaH(paatmapuHu Ky3i1ad 3p ro3acu Ba arMocdepaHd YpraHum —amanra
OLIMPUIMOKAA. ACPUMHU3HUHT 1y MyBadpakuaTaapuaa MHIIAJAH sScajiral Hyp
TapKaJyBUd Ba HYHAIITHPYBYM IKPAH, KY3Ty Ba JIAMITAUIAPHUHT aXaMHSITH KaTTa.

TOWIKEHT KUME-TEXHOJOTUSI UHCTUTYTUHUHT OUp TYpyX OJMMIIApU OJUO
Oopran Kyn HWUIMK WIMUK u3naHunuiap PecnyOnmkamu3ga UIIAaHUHT OUp
HeYya TypJapu-uyn Oenrunapy y4YyH HWIUIATWIYBYM ONTHK —IIMIIAJap,
TEPMOMETPHUK IUIIAIAPHUHT SSHTU MOJU(UKACTUSATIAPU, MABIIyM MUKAOP/a TOK
YTKa3yBuUM SPUMYTKA3rud IIMIIANAp, YTa IOKcak (asuiamiapra dra
ouommMIaiap uiuiad YNKaApUIIHA Wyra KYHUI MyMKUHIUTA UcO0TIIa0 6epau.

Texnuka mmiasapu TapkuOW Ba TEXHOJIOTHSICUHU SPaTHUINTa OWJl WIILIAP
V36exucron PecnyGimkacu ®annap AKaIeMUSCHHUHT UCCHKINK (GH3MKACH Ba
Anpo TankuKoTIapuHU oaub Oopuil HHCTUTYTIapua, “Dusuka-Kyem” uniad
YUKapUIll OUpPJANIMACUHUHT MAaTEPUAIIIYHOCIUK WHCTUTYTHUIA, TOLIKEHT
JaBnat 2-yn TuOOuET wWHCTUTYTH Naboparopusuiapuaa, TomkeHT “OHukKc”
XUCCAAOPJIMK KaAMUSATUHUHT 1muIa gadboparopusicuna, @apronanunr “Kysacoii
KBapcT” KOpXoHacw Taxpuba crexupaa, “‘TomkeHT - kaben” UIUIA0 YMKApUII
OupiammMacua Ba 0o1Ika Myaccacainapaa MyBaakKusaTiu oud OOpUIMOKIA.

Xo0n0yKku, TIOMUHECIIEHT €KUM MCCUKJIMK JIaMIallapuia aTOMIAPHUHT TypJid
TOMOHJIApPUTA Xap XU TYJIKUH Y3YHJIUTHAQ, UCTAJTaH BaKT MoOaHUAa EPYFIUK
KBaHTJIAPUHUHT TapKaJIUIINATa dpuinmiaau. Tapkubuna crepuit, Heoaum, dSpowii,
TyJTUH KaOu akTUB MOAJaNap KYIIWITaH Jia3ep IUIIagapa 3ca aTOMIAPHUHT
MyasH Tap3fa - Oup xuia HyHanmum OVyitnad, Oup Xui TYJIKUH y3yHJIUTHIA,
CUHXPOH PaBUIIJa TAPKAIMIIKN HATUXKACHIA KaTTa KyBBaTIU HYp OJIMHMOKJIA Ba
YHH KepaKJIi MaH3WIra Tyja y3aTuiira mysiccap Oy IMHMOKa.
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Texanka mmmacu OyOMH Ba  MaTepUAUIAPUHUHT  TMHINAK ~ Ba
MyCTaXKaMJIMTUHU HUCTaJlraHya y3raptupuil MyMkuH. Opatna, mudmia catxu
MHUKPOCKOTIMK JedexTiaapra Ooi Oynmamu. byHmail mmima r03acMHU IJIaBUK
KHCIIOTa OWJIaH calKajulall MyCTaXKaMJIMKHUHT 3-4 mapraba olIMIIura ojuo
kenagu. OnuMiapHUHT (UKpUYa, MIWINA FO3aCHUHU CUJUTMKJIANIIAH TallKapu
KUTICIAIITUPUIT XaM MYCTaxKaMJIUKHMU ommupaau. JKymianaH, OMIIATUITaH
IIMIIA BapaFMHU CYIOKJIMKKa OOoTHpWO onuml €ku OOCHM OCTHIA COBUTHII
MYyCTaXKaMJIMKHUHT ~ 5-6 maprtaba Yy3rapuimmra, KaTTUKJIWTHHH 3Ca KECKHUH
OIIIUIITUTA OJTMO KUY aHUKJIaHTaH.

TexHuka MUIIAIADHUHT KUMEBUN THUITUKIUTH YHYHT TapKuOWTa OOFIIMK
xoiaa V3rapagu. YnapHuHr Oab3u TypJlapuaH sicaliraH Tpyda Ba
UIUTIUIAPHUHT KUMEBHUH TYPFYHJIUTH FOKOPH, HUKH 03aJIapu CHILTUK OViaau. by
OyrOMJIapHU KHUp-UYMpJaH To3aJlalll aHya OCOH. JleBopyiapu To3a OyiraHujaH
nuuaa 6ynmaéTraH mpoCTeCCHU Ky3aTuill MyMKUH. byHnai ¢asunatnap, kBapcT
Ba OOpJIM CUJIMKAT MIMIIATApU YUYH XOC, Iy cababiu ynapja Ky4wid KHUCIOTa,
UIIKOp Ba OOIKA KUMEBHMM aKTUB MOJJAJIapHU CaKJIalll Ba TPAHCIOPTUPOBKA
KWINIIT MyMKHH.

TexHHKa MMUINACUHUHI TYypU JKyJda KyI. YHUHI aCOCUHA MaxCyJIOTJapu
KAaTopura KyiuJaruiapHy KYpcaTUIl MyMKHUH:

1. Keapy wuwacu - waghgpogh 6a 6y2ux;

2. Onmuka wiuwiacu - KpoH, (haunm e6a 6owKaniap;

3. Hyp mexnukacu wuwacu - waggog ea panenu,

4. Tobnanean nucm wuwiacy - sccu, I2ulean 6a OOWKaIap,

5. Tpunnexc aucm wuwacu - CUNTUKIAHMASAH 64 CUTTUKIAHSAH,

6. Monnupoexananean wiuwia - wapgod ea panenu,

7. Kumésuii - nabopamopust wiuwacu - 1onKa 8a ty20H Wuwaiap,

8. Tepmomempux wuwia - 0OKOpU KpemHe3eMau, Oopcunukamiu 6a
KYP2OWUH CUTUKAMIIU,

9. Tubbull wuwanap - anmeka wWUwacu, amnyia, hraxkox, mubouil demai,
opom 8a bowkaiap,

10. Dnexmpoo wuwa - 21eKmpoo 6a KOPNyc WUuaiapu,

11. Dnexmp natisanonawt ¢hrrociapu ouuOa UUIAMUIAOUSAH WULLATAD,

12. Dnexmp moxuHu yma ymkazyeuan wuuaiap,

13. Jlromunecyenm mexHukacuoa KyilaHulaoueas wumaiap,

14. Jlazep mexnuxacu wuwanapu,

15. Myn  Geneunapu Acawda WwWAamMuiaOuearn WUWMATAD - WA
Muxkpobynaxuanap eéa kamagomanap,

16. Amom mexunuxacu wuwaiapu 8a bowxkaiap.

TONIUPUK:
1)CuznauHr pukpuHTrU3 Oyiinda, Y30€KUCTOH/Ia KBAPI] MIMIIACUHA HIIIIA0
YUKapuIll MyMKuH-MU? Caba0inapuHu KEJITUPHUHT.
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2) TexHuka IIMIIA Ba KypWIMII IIUIIA OJMIIAA TEXHOJOTUK
*apaCHIapHUHT Vyxmam Ba (GapkuHu Takkociadr. JKaBoOmapuu rpaduk
opraHaiizep KypUHHIIINAA TAKIAM STHHT.

3) Kpapn mmma Ba Kypuiull IIMIIA WIUIA0 YUKApPHUIIA TEXHOJOTHUK
OOCKUYJIAPHU COJTUIITUPHUHT.

4) TexHuK mUIIa Ba KypWIKII IIHMIA MaTepUaliapHu XOCCalapuHH,
ynapuy Y36eKHCTOH MIAPONTHAA MIIA0 YHKAPHII HCTUKOOIUIAPUHH
COJIMILIITUPUHT.

6-keiic

Cyab@par kucioranu ¢Gocporuncaan oJauI

2001 uunu Onmanux moe-KoH Memaniypeusi KOMOuHamuoa cyibgham
Kucioma uwiniab uuxapuwi yexu Kypuaou. Xomawé cugpamuoa gocghoeunc
gkynnanunou. Pocgoeunc s3xcmpaxyuon gocgop xuciroma uwinad uukapuuioa
xocun 6ynean Yukunou. Ampogh myxumnu acpaw Kouoanrapuea OUHOaH YUKUHOU-
docghoeunc  kaiima uwinamuiub ampo@ MyXumHU  3apaApCUIAHMUPULL
myammocu eyunou. Jlexun ocgoeuncuu eéxuw Hamudcacuoa Xocuin 0yneaw
VUOK 2a3HUHe MapKubuoa cyibum aneuopuou kam oynieaunu y4yH 6a maHiaHeam
JHCUX03 MANAO HcaB0b bepmazaHu Y4yH MAxcylOmMHU YUKUMU Kam OVIOU.

CasoJLnap:

1. Cynbdat kucnoTa uiiad YUKapUIll yUyH XOMaIEHU EKUII kapaéHuIa
KaHaall MyaMMoJap maiao oymaam

2. Y0y MyaMMOHHMHT €4UMH DHT aBBaJIo HUMara 0opu6 Takanagu?

3. Vuok rasu TapkmOMIaTM YaHT Ba KUMEBMI apajallaMaJapHAHT MHKJIOPH
HUMara OOFJINK?

4. XoMalénu EKMII peakuus Kaiicu TypAaru peakuusiapra Teruiuin?

5. V40K Ta3uHU YaHTa[aH TO3aNIAll ydyH KaiiCH KHX0371ap Ky IaHHIaIu?

6. Y4OK rasuHu KMMEBHII OMpHKMAanapIaH To3alalll YUyH KailcH KUXO03/1apiaH
dbornananunamm?

7. By ®UXO3JIJapHUHT TY3WIUIIY Ba UIUIAII IAPOUTIIApY HUMAaIapjaH uoopar?
8. V40K ra3iHH YaHTIaH TO3AJIALI KHXO03IAPUHN KETMA KCTIHIH.

9. Xomarménu €KuIil yuyH Kalcu YUOK Kymai?

10. Komuenanuu €Ky YYOKTapUHUHT (hapKyd HUMAJa, YIAPHUHT ad3auTiury Ba
KaMYUJIUTH HUMaaH ubopar

8. Keiic - cragn
“CuyibBUHUTHH (py1oTanus ycyjauaa OOMMTHIIHUHT Tauéprapjauk 0ockuumn”
Kupum. Axonu coHunr yc6 Oopumm «O3UK OBKAT JAaCTypUHHM amMalra
OLLIMPHUIIHMY OMPUHYM Japaxara Kyrapub Kyhimokia .byHna kanuiinu yrutiap
CAIMOKJIM YPUHHHU 3rauiaian.CunbBUHUTH  (daoTauus ycynuaa OoHuTHIIIA
XOM-alll€ TapKUOWgarun Kajauil XJIOPUJIHUM MHUKIOPUHU 31,5% nan
KaMaWTUPMAcIuK Ba TYNPOKCMMOH Kymumuanap (T.K.) mukaopunu 1,5-2,0%
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JaH omupMaciauk MyxuMmaup. CHIBBUHUAT TapkuOu 3ca karra opanukaa; KCI1-
25,0-32,5% , 1.k.-3,0-6,5% ¥y3rapud typubnu. lllynunr yayn yau 1 MM nan
KMYMK yJyamrada maijanam,Tapkuouaara TYHIPOKCUMOH —KyIIMMYalapHU
@KpaTUIll y4yH [OUlaMcusiantupuianad. Konran T.K. JapHu  Quiotanus
xapaCHuaaru cajaOuii TabCUPUHU KaMaWTUPHIL YUyH HUIAMCH3JIaHTHPUITaH
CWIBBUHUT CYCHEH3MsICH Jenpeccop Owinan apanamtupuiany.lenpeccop
cudaruaa xap TouHa cuinbBUHHTTA 250 - 300r gan (ypraua Hapxu 1 kr -2500-
3000cym) kpaxmans capduananu. [y cababman , ymoOy xapa€H MabCyIHSITIN
TEXHOJIOTHUK OOCKMYra Kupaau Ba WNUIA0 YHKAPHII TEXHOJOTHSACHIA
MyaMMOJIapHU TYFIUPA]IH.

Keiic craguparu acocuii myammo: CuiIbBUHUTHH (JoTamus yCyJauaa
OOWUTHUITHUHT Tau€prapiuk OOCKUYM jKapaCHHUIArd MYpPaKKaOIMKIApHH
anuknam. Jlempeccopnap capduHM KamaWTupuil OyiiMua aHUK TaBcuUsap
oepwuil.

MYOMAHUHI' KEJIUBb YUKUIIIN

KonupoB ®apxox Ba AzumoB YTkupiap 2010 iwmim Tomkent Kumé
TEXHOJIOTUSI WHCTUTYTMHHU MAarucTHUpaTypacuHu Oup rypyxjaa Outupauiap.
Opagan Typt uun yrad. As3uMoB YTkHp JlexkoHOOOA Kaluiaud VFUTIap
3aBoJiura uIra OOpuO KOWIANAM TPUIIKOKIUTKA cababnu  1ex OOILIUFH
oymuau. KomupoB @Dapxon  MHUCTUTYTAA KOAMO JAenpeccopHu  capduHU
KaMaTHPHUIN Ba KpaxMajdHU ICIFOJIO3AIM YMKWHIWIapaaH onuHagurad Na-
KMI] ra anmamrupum yctuga i oiubd Oopau .JlaGopatopus mapoutuaa
WKOOMN HaTwkamap oyau. Xap Oup ToHHa cuiabBuHHUTra 60-80r Na-KMIJ
nnmarragaa JIKY3” YK pernamentuga KypcaTuiraH HaTHXKAJIAPHU OJIJIH.
bynnan xypcana Oynran  ®apxon KoaupoB wunuiabuMkapuil CUHOBUHHU
yTKa3WIlra Y9yH XaT OpKaJld KOpXoHara mMypokaT Kwiau. KopxoHamarwmiap
Na-KMI] torunca onauH 3aBoj Mapkasui saboparopusicuaa (3MJI) cunogan
YTKa3WIIMHA Ba CYHrpa HILIA0UMKAPHINIA CHHOBIAH YTKA3WUIIMHU MablIyM
kwaunap. ®@apxon  Komupo  Na-KMII umuma6é umkapyBuum  Oup KaHya
depmanap Ounan yupamaun Cupranuaa xounamran  (epMaHuHT HIuiad
yukapaétran Na-KMIl cudatu ynra mabkyn kemaw, Kuwiorpamuau 6700
cymaan 300kr onumira maptHoma Ty3au,pepma paxbapu arapna Na-KMII xap
WU KaTTa MUKIOpJa OJubO Typca ap30HPOK OEpHIld MYMKHHJIUTHMHH XaM
MabJIyM KHJIJIH.

®dapxon Komupor maxcuit xucobuman 15 kynra JIKVY3 ra cadapra
oopau.

3MJI na yTka3raHn CHHOBIIApU J1a0OpaTOpUsi CHHOBJIApPU CHHIApW SXIIU
HaTWka Oepau. 3aBOJ TEXHHMK KEHrammaa — Oapya TEXHHK XOJIUMIIap
umtupokuaa 3MJI HaTwkamapu MyxokamMa KWIMHAM Ba WNUTA0 YUKAPHII
[IapOUTHA CHHOBIAH yTKa3WIra pyxcar Oepuiaau. XoMm—amé Oaud KeIuIi
KUIHIIAMTAHIA , MAllIMHAIAPHU OWp KWUCMa TaMmupiamiia OyJiIraHjiurd Yy4YyH
oMOOp/Ia KOJNTaH CWJIBBUHUTIIADHW HWUFUO WMIUIATUIN Ba OWp KyHJAH CYHT
UIUTA0YMKAPUIIT )KOPHUH TabMHUPTra TYXTATHUJIHMIIN TabKUJIAHH.
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VYma kynu keuku cmeHa Na-KML[  sputmacunu Tait€pnaman ,spranad
oupuHun cmeHa Na-KMI] uu >xapaénra Oepuniau. dioranus MalleHacHIaru
KYNUKHU XOCWJ OYIHIIM,JIEHTANH (UIbTH YCTUJArM  KEKHUHI HAMIIMTU Ba
KypuHUIIMHA KypraH @apxoa KoaupoB Ba 1ex uIuuiIap XypcaHj OyJTUIIIN.
Keuaman Oy€H kypuHMail iypran A3uMOB YTKHp XaM €THO KeJIud HaTHKaHU
Kypub nyctunu tabpukiamu. dapxon Komaupor Oapya skapaéHiapHu KypuO
YUKW Y4yH UEXJapHU anaHu® yukau . [anutinu 4yukuHIMHUA QUIbTHpIIAII
OockuumIa WKKUTa (UIBTAP ypHHUTAa OWTTACH WILIAETTaHWHH Kypad , Oy
YUKUMHM KaMaWuIura onu0 KenumuHy Ounapau .byHman myctuHN Xabopaop
KWiragaa y Oy KaMuWJIuK T€3 TyFpUJIaHAIIMHU alTAraH 3.

OnuHran Maxcysot Ba ynkuHawiap 3MJI ToMOHMAAaH TaXaui KAJIMHTaHa
MaxcyJIOT IOKOpU cH(aTaa 3KCIOPTra JOMUK  HKAaHIUIH, aMMO MAaxcyJoT
qyukuMo 86% ypHura 85% HU TalIKWI STraHIUTH MabiyM Oynau. ByHnman
tamBuira Tymrad ®apxon KoaupoB YuKMMHHM macaiuin cabaOMHKM aHUKJIAIT
y4yH Mapkasuil OOLIKApYyBIaH OXUPIM 3 KYHJIUK HATWXKaJlapHU OCpHUIIHU
Cypajy JICKUH y OyHH 0J1a OJIMAJIH .

Wuuctutyt nabaparopusicuia Ba 3aBOJ] Mapkasuil Jabaparopusicuaa
dbaoranus MalllMHACH MOAyJn]1a UIUTa0YMKAPUIIT 1apOUTHUTa
AKAHJIAIITAPWITAH  IIapouTiapaa OJIMHTaH  WXOOWUW  HaTWXKaiap
UIUTA0YMKAPUII IIAPOUTHAA V3UHM OKJIaMaraHd YHU TaxyoOra coiau. by
MyaMMOHHM KaHJlail €4uIll JO3UMIIUTH YHU YUIIAHTUPUO KYHau.

CasoJiap
1. ®apxon Koaupos daonusaruaa kanaaid MyaMmo maiiao 6ynau?
2.Yuby MyaMMOHUHT €4MMH 3HT aBBaJl HUMara 0opub Takanaaun?
3.Jlenpeccopnapra Kanpaai tanadniap Kyiuiaau?
4. Jlenpeccop cudaruaa kpaxmangaH OolIKa MOJAajlapHU XaM HIiaTca

Oynaauma ?

5.Xowm améra kangai Tagadmap Kyurnaan?

6.Huma yuyH 3aBon kpaxmanaad Qoriganaran?

7.DnoTanus )xapa€Hura KasHjaid oMuIUIap TabCUp KypcaTtaau?
7.DnoTanus camapaCuHU OLIUPUII UYIIIapy MaBxKyaMu?

8.Cuznunr ¢ukpunruzua @apxon KoaumpoB kanmail e4rMMHH KYIJUIAlId
3apyp. Huma yuyn?

9. ®apxox  Komupo wunuiabuumkapuill CHHOBMHM KalTa yTKasca
oynMacmuau ?

10.YUKUMHUHT KaM OyJuIIM HUManapra OOFJIuK?

11.YukumHu kam Oynuiura cabad Humasna aed ynnancus?

12.Kopxona pabGapu OjcaHru3 KaHJai Xyiocara KejiraH Oynap 3JUHru3?
Huma yuyn?

12.MyaMMOHHUHT f03ara KeJHUIIura Huma cabad?

13.Cu3 kaiicu e4uMHU TaHJaran Oynap 3IUHTU3?

“dochariu xoM améaapuu 6oMuTHIN”
1.KeiicHuHIr Makcaja Ba Basu(aiapu
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KelicHuHT acocuii MaKcaau

1. ®docdop Ba Gochop YFUTIAPUHUHT HILJIA0 YUKAPUINJA XOM aIé
XyCyCHUSTIIApU TYFPUCHIA TYIITyHYa OSpHIIL.
2.  ®ocdoputiap KaiiTa UIUIAII )KapaéHU XaKuIa MabIyMOT OSpPHIIL.

YKyB haonusaTHAAH KYTHIAANTAH HATHKAJIAD:

— dbochop Ba dochop YFUTIApUHUHT UIUIA0 YHUKAPHIIIA XOM Al
XYCYCUSATIAPUHUTYLIIYHTUPHUO OEpHILL;

— dbochoputnapkadTannuIanpKapaéHu XYCYCUSATIAPUHUKY AN
oW1,

— MyaMMOHM aHUKJIa0, YHU Xall KUJIUIIIA €4UM TOIIHIIL

2. Yoy keiicau myBag@akusaTiin amajira omupuil Y4yH OJAHHAAH
Tagadajap Kyiuaaru OWIMM Ba KYHUKMAaJapra sra 0yJIMoru 3apyp:

Tamada Onanm Kepak:

®docdatiu xoM amEnapHu OONUTHI KaPEHIAPUHU;

Tasada amajira olIMpUIIN Kepak:

- MaB3yHHU MYCTaKWJI YpraHajiu;

- MyaMMOHHU MOXUSITUHH aHUKJIAIITAPAIH, FOSIIAPHU UIITapH Cypajiu;

- MabJIyMOTJIADHU TAHKUJUWA HYKTau HazapjaH KYypuO 4uKuO, MyCTaKWII
Kapop KaOyJ1 KWJIUIIHU YpraHaiu;

- ¥3 HyKTau Ha3apura 3ra 0yinu0, MaHTUKUN XyJioca YUKapaJIu;

- VKyB MabJaymoOTiapu OWjIaH MYCTaKWiI HWIUIAad, MabIyMOTJIApHU
TaKKOCJIAM 1M, TaXJIWJI KUJIaJAu Ba yMyMJIAIITUPATH.

Tanaba sea 6y1mozu Kepax:

- KOMMYHUKAaTHUB KYHUKMaJapra;

- TAKIUMOT KYHUKMaJlapura;

- XaMKOPJIMKJIa UIILTAlll KYHUKMaJlapura;

- MyaMMOJIM XOJATJIapHU TaXJIWi KWIHUII KYHUKMaIapura.

1-xanBan
AMayuii Ba3UATHU 00CKHYMA 0OCKMY TAXJIMJ KHJIMII BAa XaJ1 3THII Oyiiuya
Tajadajapra ycayouii KypcarmaJjap

N 6ockuuiapu MacJiaxaTiap Ba TABCUSIHOMAJIap

ABBaJIo Keiic Ounan TanummHr. “Docharim xom aménapHu

1.Keiic Ba yHUHT . "
OolinTuIll” MaB3yCUHUHT MaKCaJIu Ba Bazudanapu xakuaa

axoopor TYIIYHYA XOCHJI KAJIHII H MaB3yra ouj 0op Oyiran
TabEMUHOTH OMJIaH a§6OYH0THE " I;T 61/1J1a}:¥ 6 qHyHm H§3HMp S’fy UII
TaHHUIIUIII P UK ™ - o

HaﬁTHJIa Ba3sWATHH TaXJIWJI KUJIHUIITa IIOIIWIJIMAaHT .

MabiaymMoTIapHU siHA OUp MapoTada TUKKAT OusiaH YKUO
YUKUHT. CH3 y4yH MyXUM OVJraH caTpiiapHu OeJITUIaHT.
bup ab3ai1an MKKUHYM ad3amra YTUIIIaH OJJIMH, YHU UKKH
y4 MapoTaba Ykub MazmyHura kupub 6opamus. Keiicnaru
MYXUM (PUKPIIAPHU OCTUTa YN3UO KYHUHT.

2.bepunran BazusIT
OWJIaH TAHUIIIUII

3.Myammoiu Acocuil MyaMMO Ba KUYMK MyaMMoJiapra JUKKaTUHTU3HU
Ba3WSITHU TaXJIWJI pKaJO KWIWHT. Acocuii myammo: Kopamoz
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KVJTHIII

1.
2.
3.
4.
S.
6.

7.
8.

9.

dochopumnapunu dGotitumunt-mavaym MuKoopoazu Xom-

AUIEHU TUYKOMUIUWU OUIAH 002TUK KUMMAmMOaxo Hcapaén
Xucoonanaou.
Kyitnaaru caBosuiapra s>kaBo0 O6epuiira xapakat KUJIHHT.

XoM aménapHyu OOMUTHII JI3TraH/1a HUMaTapHH

TyluryHacus ?

®dochop YruTIapuHu TUIILUTA0 YUKAPUIIIA KaH Al

XOM amiénapas doinaranuaagm ?

Anmaruriap KaHAail MUHepaiiap Xxuco0jaHa Iy Ba

KaepJsiapja yupaiau ?

dnotanus KaHaal ycyn xucobdnaHaauy ?
bexopun maiifa ;KuHCIap KaHaal axxpatuinagy ?
dochaput pynasapuHu OupiamMuyd OOMUTHUII A3TaH/A

HUMAaJapHU TYIIyHACU3 ?

Pynanapuu OOMUTUITHUHT KaHJall yCyJlapy MaBxKy/l
Pecny6nukamusna kannaii pochoputiapaan

dornananuIagy ?

Kopator dhochopurnapuau 60HUTUIIT KaHal kapaéH

Ba Ba pyaanaH P,Os HUHT MaxCyJi0Tra a)kpajuill Japakacu
Heua % HU TaKwi dTaau ?

4 MyamMmonu
Ba3USATHH €UHIII

Y0y Ba3usATIaH YUKUO KETHUII XapaKaTiapuHu u3iab
TOINUII MaKCcaauaa MyaMMOJIU Ba3UsT *KaJIBAJIMHU
TYIAUpUHT. MyaMMOHHM €UHIIl YIYH XaMMa Ba3UsITIapHU

yCyJ1 Ba g
BOCHTANAPUHN KYpUO YUKWHT, MyKOOWJT Ba3UATHU SIPATHHT.MyaMMOHHU
TAHITAL XAMIA e‘;II/IMI/IHI/I aHUK isapHaHTnapz[aH TaHJ1a0 OJIUHT. }K?HBanHH
A COCIIALL TynaupuHr. Keiic Omnan unuian HaTKaTapuHu €3Ma
paBUIIJIa UJIOBA DTHHT.
2-KaaBall
“MyaMMOJIM Ba3UAT” KAABAJTMHHA TYJJAUPHHT
Basustaaru Myammosin Ba3usATaaH YUKHO KeTHII
MyaMMoJiap TypHu Ba3HATHUHT KeJHO0 Xapakatjapu
YUKUII cadadJiapu
1. OuirrpauusIm 1. Pynamaru  65- dnoranmsianga
koHueHtparmsigaru 1 1| 70%  runa  P,Os | OoluTHiamurad pynanaH
P,Os TaHHAPXU | MAXCYJI0Tra axpaTud P,0Os5 HuHTr Maxcynorra
OOoIIaHFUY pyIaHu | OJIMHAIH, KOJITaH QKPaNHIII IapaKaCUHH
KYPYK Maiianamnigad | ¢pocdariapHUHT OIIMPHUIIl MAKCAIUA KYPYK
onmuHamurad  (GocPopuT | yuymaH Oup KUCMU Manganam Ba PoOs
yHUTa HucOataH 2,5-3 | Kyiikym Ba | MaxCyJIOTra aXKpaTuoO OJTUII
MapTa KHMMaTIup. YUKUHAWIAP JKapaéHapuHu
IIaKJINA TaKOMUJUTAIIITUPHIIL.
2. doranmsianiga UYKOTWJIA/IN.

OooMuTIIIAINIaH pyaaaaH

2. Pynanu
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P,Os HuHr w™axcynorra | OOMMTHIN >Kapa¢HUAA
axkpanuil jgapaxacu 63- | 35% docdatiau
65% HUTMHA TalIKWJI | MOJJa HYKOTUIaAu
ATaJIH.
3. Boitutum
dhabpukacuga aHya | 3. Tapkubura 16-
MUKJOpJlaru pyna | 18% P,Os Ba 4-6 %
YUKWHIUTA TallUIaHaIu MrO Oynran
dbochopur
UIUIATUIMANIU
3-KaaBa
Keiic Owmnan wumomuiam  skapaéHuHu  0axoiaml  Me30HJIapM  Ba
KYpCAaTKNWIapH(ayAUTOPUSAAAH TAIIKAPHUIA Ba ayAUTOPHsAA 0aKapWIraH
U1 YYYH).
AyautopusiiaH Tamkapu Oa)xapuiirad Uil y9yH 0axoJjail Me30HIap Ba
KYpCaTKUWIApH
Tanabanap Acocuii MyaMMo Myammonu Bazustnan unku6 | Kamu
pyiixatu | axpaTuO OJTMHUO | Ba3USTHUHI KEJIUO KETHUII MaK.
TaJIKUKOT OOBEKTH | UUKHUII cababiapu |XapakaTiapu aHuk | 50

10

AHUKJIaHI'aH Mak.

aHUK KypCaTUJITaH
Mak. 20

KypCaTHUJIraH MakK.

20

4-)xanBanl AyauTopusiia 0askapuiral Ml yu4yH 0axosian Me30H/Iapu Ba

KypcaTKu4JIapu
I'ypyxnap I'ypyx Masiymotiap KapoOnap tynuk | Kamu
pyiixatu daomnuru KyprasMaiau TakAuM | Ba aHUK Oepuiau | Mak.50
Mak. 20 STUJIAN MakK.10 Mak.20
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VIIL.TJIOCCAPUI

TepmuH

V36eK THIMIAard napxu

Definition in English

Kamuuanusina
urad (Calcined)

Tepmuk unuioBra Gepuii
HATWKACHUJIA YUyBYaH
MOJIJTAJIAPHU NYKOTHIII

Subjected to a heat
treatment that drives
offvolatile matter and
causes thermal
decomposition

Oneym éxu cyabdat anruapuaHuHr cyabdar | sulfur dioxide in the

TYTOBYH KHCJI0Taaru 3putMacu 0yimo, sulfuric acid solution, and

cyibdar YHH TapKkuOuaaru 3pkuH cyiasdar | the content of sulfur

KHCJIOTa anruapuaauar (100% H2SO4 nan | dioxide (greater than
1okopH) Ekn SO3 HUHT YMyMUiA 100% H2S04) or SO3, is
dou3 MUKIOpH OWITaH characterized by the total
TaBCH(IIaHA N amount of interest

[anpun Bomopon cakioBun GupukmMa A hydrogen-bearing

(Hydride) compound

Opranuk ynapaaru sneMentiaap yeuwmk | their elements in the

YFUTIAp Ba XalBOHJIAp/aH OJIMHAIUTAH structure of plant and
YHKUH]IA MOJJIaIap TapKuouIa animal waste. Such
Oynanu. OyHmail yrutiapra fertilizers primarily deaf,
OupuHYHM HaBOAT/AA TYHT, as well as plants and
IIYHUHTJICK YCUMITUK Ba animals out of wastealso
XalBOHJIApJaH YMKAIUTaH includes products derived
YUKAHAWIAPHA KalTa UIILIAL from the processing of
HATWKACUIA OJIMHAAUTaH green fertilizers .
MaxCyJoTaap XaM Kupaju, OyHra
ST YFUTIAPHA XaM KAPUTHIIL
MYMKHH.

bakrepuan TYNPOKIATy Ba YFUTIapAard xaBo | The organic matter in the

YFuTIap a30TH €KUM MUHEpaJUIAIITaH soil and air or nitrogen
OpraHMK Mojaanap Omian fertilizers mineralized
O3MKJIaHyBYM MHKPOOPTaHU3MIIap | MiCroorganisms pigeon-
TyTraH npenapariap KApaH. fed drugs. such fertilizers
OyHmail YruTiap KaTopura include soil azotobakterin
a30TO0AKTEPHH, TYITPOK nitragini.
HUTPAruHu KHUPaJIH.

Tyrpunan- YCUMJIMKJIADHUHT O€BOCHUTA plants intended for direct

TYFpH O3UKJIAHHIIINTA MYJDKaJJIaHTaH feeding fertilizers. for the

WIIaTUIaIura | YFUTIap. yjiap Tapkuouaa life of the plants they

H YFUTIAp YeumimkIiap xaéTy yayH MyxuM | contain important

OyJsraH sjeMeHTIap: a3or,
dbocdop, Kanuii, MarHuu,
OJITUHTYTYPT, TEMHP, ITYHHUHTJCK

elements: nitrogen,
phosphorus, potassium,
magnesium, sulfur, iron,
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MUKpO3JIeMeHTIap (6op,
MOJHMOICH, MUC, PYX, KOOQJIBT)
TyTaau. TYFPUIAH-TYFPHU
UIUIaTUIAAUTaH YFUTIAp, Y3
HaBOatuaa, ogaui (oup €xnama)
Ba KOMIUIEKC ( KYTI €Kj1ama)
yrutiaapra OyJvHaau.

as well as trace elements
(molybdenum, copper,
zinc, cobalt). the direct
use of fertilizers, in turn,
simple (one defended his)
and complex (double) is
divided into fertilizers.

Opnnumii yruTnap | TapkuOuaga YCUMITUKIIAP ozigluvchi plants in the
O3UKJIYBUYH 3JIEMEHTIIAp: a30T, structure of elements:
dochop, kaymii, marauii, 6op Ba | nitrogen, phosphorus,
Oomkantapaan OuTracu Oynmaauran | potassium, magnesium,
YFUTIAp. iron, fertilizers, and one

of the others.

Mukpoyrutiap | kam Mebépaa (rektapura rpamm | €ss than normal (in grams
Ba KAJIOTpaMMIIap/ia) and kilograms per
KYJUTaHWJIAUTaH YFUTIIap. hectare) used in
TapKUOMIa MUKPOIJICMEHTIIap fertilizers. microelements
TyTran — Oopat kuciota, muc(m)- | - boric acid, copper (2)
cyabdat, aMmMoHui MoauoOaaT Ba | Sulfate, ammonium
OOIIIKa TEXHUK TY3JI1ap molybdate, and other
UIUTATHIATH. KUAIIUIOK technical salts. agriculture
XY KaJIUTHIA CyB/Ia SPHHINTaH also water-soluble, water-
XaMm, CyBJa SpUMaiIurad xam insoluble micro fertilizers
MHUKPOYFUTIIAP UILJIATHIAIH. are used.

Mypakkab TapKuOUIaKaMUIaMKKUTa03yKasJl | contains at least two

YFUTIAp EMEHTHUTYTTaHyFUTIIAP. elements pigeon feed
UKKAJIaMuuKoMIiekcnapyrutiaaps | fertilizers. secondary
ay4iaMYuKOMIUIeKcYFuTiapTypia | complex fertilizer and the
praoyIuHaIu. tertiary complex
MmypakkaOyrutiaaprapkuounanys | fertilizers types. as well
MHTICKMHUKPORJIEMEHTIIAP, as the structure of
nectuyaBaycTupyBunuMoiaiapk | complex fertilizers,
yIIMMYaTIapuxaMOyITMITMMYMKHH. | micronutrients, pesticides

and growth supplements
also can be.

du3noaoruk YCHUMITUKIIAp aCOCaH plants mainly fertilizers

KHUCIIOTaJIH KaTHOHJIAPHHM y3narnrtupaauran | uzlashtiradigan cations,

YFUTIIAp YFUTIIAp, aHHOHJIAP 3Ca TYIPOK anions in the solution

SPUTMACHHU KUCIOTATWIUTHHU
OIINPAIU, MAacajlaH, aMMOHHUMN
cynbdar, aMMOHHUIM HUTpPAT, KaTui
XJIOpU/, Kauii cyiabdat Ba
Oommkanap. pU3MOIOTUK
KUCJIOTAIM YFUTIIApTra AMMOHUIIIN

increases the acidity of
the soil, for example,
ammonium sulfate,
ammonium nitrate,
potassium chloride,
potassium sulfate, and
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a30TJIM YFUTIIAP, IIYHUHT/ICK
KapOaMuj XaM KHUPUIITU MYMKHH.
HUTPUPUKALMSIIOBYN
OakTepusIap TaAbCUPUJIa AMMUAK
HUTpAT KUCJIOoTaraya
OKCHUJTAHMIIIA HATHXKacuaa
TYIPOK KUCJIOTAIUIUTH OPTA/IH.

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.

du3noI0ruK AHUOHHU YCHMJTHKJIapra anion build fertilizer
UTITKOpU I accuMusInusIanaauran yrutiaap | plants collected without
YFUTIAp yJlapJiard KaTHOH TYITPOK their alkali cations in the
MYXUTHHH HITKOPJIAIITUPTaH soil environment. for
XOJIJa TyIJIaHAIu. MacallaH, example, such as
OyHnaii yrutnapra HaTpui, kanuit | fertilizers, sodium,
Ba KaJIbI[Mi HATpaTIapu kupaau | potassium and calcium
nitrate
CuibBHH KaJIMH XJIOPUIH potassium chloride
["anut HATPUI XJIOPUIH sodium chloride
Cynbuii JTAaHTOCHHHUTIIN HOMAKOIT langbeynitium salt water
KauHUT
Apayanyrut KaJIUil XJIOPHJI Ba SHYMIITaH a mixture of potassium
CWJIBBHHHT apajialliMacu chloride and ground
sylvinite
Cunukat Kepamuka Ba osioBOap o1 Ceramics, refractory
MaTepuayuiap | Oyromuiap, YMHHHU Ba COMOJ, Imuma | ceramics, porcelain and
Ba CUTaJLIL, dMaJj Ba xuMostioBun | faience, glass and
KOILTaMajap, acOOIICMEHT Ba ceramics, enamel
OOFJIOBYM MaTepHasiap, IEeMeHT, | coatings, asbestos,
THIIC, MArHE3Wall, CYIOK IIHIIIA. binders, cement, gypsum,
magnesia, liquid glass
Cunukat VY4 karTa coxagan noopar: It consists of 3 parts — 1.
MaTepuaap 1.Kepamuka Ba yTra ungamin The technology of
TEXHOJIOTHSICH | MaTepraljiap KUMEBHIA ceramics and refractories,
coxaJiapu texHonorusicy, 2. I11lunra Ba 2. Technology of glass
(Field of cuTaiap KUMEBUH and glassceramics. 3.
silicate TEXHOJIOTHSICH; 3.boFI0BUM Chemical technology of
materials Mo IIanap KUMEBUI binders.
technology) TEXHOJIOTHSICH.
TexHOMOTHK Kepakmu xom-amrsénapra unuioB | IS the collection of
TU3UM Oepwun iym OmnaH Mabrym xocca | techniques, skills,
(Technology) Ba XyCycHsTiapra 3ra Oyiran methods and processes
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https://en.wikipedia.org/wiki/Skill

MaxCyJOTJIapHU UIILIA0
YUKAPUIITHUHT Y3BUI OOFJIaHTaH
*KapaCHJIapu MaXMyacH.

used in the production

of goods or services or in
the accomplishment of
objectives, such as
scientific investigation.

bornoBun IlemenT, runc €éku oxak xamupu - | Cement, gypsum or lime
MoJIIaIap OOFIIOBYM MOJ1a OmJtaH cyB €xyn | putty - a mixture of the
(Cement) OMpOp CYIOKJIHMK apajaiiMacH. binder with water or other
Kotran xamup Tom ne6 aramaam. | liquid. Once cured, it is
called the stone.
Kopumma BbormoBun Mom1a, CyB Ba Maiiga A mixture of binder,
apajaiimMacu Ty naupruaHAHT (KyM) KoTmaran | water and fine aggregate
(Masonry apalariMacH. (sand).
mortar )
Beron Bbormosun Mmogmanunr cyB xamaa | The artificial mixture of
KOPHIIIMACH TYIIUPYBYH HHEPT MO IajIap the binder material with
(concrete) (Maiina Ba upuk TYnuprudiap - | water and an inert
KyM, Iarajl €Ki YaKUK TOIII) aggregate (fine and coarse
OWJIaH XOCHJI KHJITaH CyHBUH aggregate — sand, gravel).
apanammMacu. Kotub xosran The solidified mixture is
nryHaai Kopuiima 6eron, mynar | called concrete, with
apMatypajiau OETOH 3ca TEMHP - metal reinforcement —
OeToH 11eb aTanany. reinforced concrete.
['mapaBimk 1756 ¥ aarmusumk J{.Cvur Established in 1756 by D.
OXaK TOMOHUAH paTH/IraH oXxakTomira | Smith new waterproof

(hydraulic lime)

6-25% run KYmmi opKaiu ssHTd
CyBra yujiaMmin OOFJIOBYU

binder — limestone with
6-25% clay

Llement CyHbHii HOOPTaHUK OOFJIOBUU Artificial inorganic binder
(cement) MOJ1a, CYB, TY3JIapHUHT CYBJIH which, in contact with
spuTManiapu €ku OOIIKa CYIOKIHK | Water, aqueous salt
OrOMJIaH KOPHJITaH/Ia TIACTHK solutions and other
Macca XOCHJI KAJIa[gu Ba BaKT liquids forms a plastic
JlaBOMHa KOTHO, KATTHK TOIITa mass, which then hardens
aliyIaHaIu. and turns into rock
substance.
XaBoma dakat xaBo IIAPOMTH]IA KOTAIU Harden only in air and
KOTaJIUTaH Ba HaMm OYJIMarad mapouTiapaa dry environments.
OOFJIOBYN UILIaTHIagu. Yaapra oxak, rumnc, | Includes lime, gypsum,
MaTepuaUiap | KayCTUK MarHe3ut Ba Oomkaiap | caustic magnesite and
(hydraulic KUPAJIH; others.
binders)
['mapaBiuk daxar xaBogaraga sMac, OaJIku Harden not only in air but
OOFJIOBYU HaMJIMK Ba CyBJa XaM SIXIIH in @ moist environment
MaTepuayuiap | kotaau. bynmait Moananap and in the water. Includes
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https://en.wikipedia.org/wiki/Good_(economics)
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KaTtopura 6apua Typaaru
[EMEHTIIap, TUAPABIUK 0XaK
KUpaJu

all cements, hydraulic
lime.

Kucnorara Kucnora tabcupu mapoutiapuaa | Used in acidic

YU TaMIIH UIUTATHIIAAU. DPYBUYaH CYIOK environment. Include

OOFJIOBUMJIAp | IIMIIA, HITKOP Ba (ocdar cements on the basis of

(acid proof KHCJIOTACH, YIIAPHUHT Ty3JIapy liquid glass, bases,

binders) acocujard reMeHTIap OyHan phosphoric acid and its
OorOBUMIIAp KaTopura kupaau. | salts.

[Moptnanaueme | Oxakromr Ba Tympok apamammacu | A mixture of limestone

HTXOM-aIlIEéCcHu
(Raw materials
for Portland
cement)

and clay

[TopTnanaueme
HT KIIMHKEPHU

Oxaxro1 Ba TynpoK
apanammacuHuHr 1450-1480 °C
radyad Ku3IupuIl HATHXKAcHUIa
OJIMHTaH sipuM (padpukaT
MaxcyJIoT.

Semi product obtained by
heatingof limestone and
clay to 1450-1480 °C
temperature.

KnuakepmuHep | AuT, OSIUT, Y9 KaabIIHAIH Alite, belit, tricalcium

ajapu ATFOMUHAT Ba TYPT KAJTBIIUAIN aluminate and calcium
airomModeppur aluminoferrite

[TopTnanmeme | Xy Ba KypyK ycyJuiapra Multi-stage processes of

HT HUITa0 acocllaHTaH MaiTasani, yHJanl, grinding, mixing, firing

YHKAPUIIT KyHIupUII KaOu KT COHIIH on the basis of dry and
*apaéHiap HUFUHIUCH. wet methods

[Toptnananeme | AiylaHMa Ba MaXTaJIM TeYIap Rotary and shaft kiln

HT KIIMHKEPUHU

KyWAUPUIIT

neuiapu

IlemeHT Kiuakep Ba rUIICHUHT MaliuH Cement is produced by

(cement) TYWHIIT OPKAJIH OJIMHAIH. fine grinding of clinker

and gypsum.

[Toptnananeme | Y4 O0CKUWIN THApPATAIUS Three-stage process of

HTHUKOTHIITN Kapa&Hiapy - SPUTHIII, hydration consists of

(Solidification | kommonaIap XOCHII KHIIUIII Ba dissolution, colloidization

of cement) YKUTICIIAIIHII XKapaéHiapu and solidification

Processes.
[Moptnanaueme | [lemeHTHaH sicayiran Partial or complete loss of

HT KOPPO3USICH

OYIOMIJIApHUHT CYB Ba
MHUHEepaJlJIallral MaxcysaoTiap -
CYB, Ty3 3pUTMAacH, KHCIIOTa Ba
OpraHuk OMpHKMaap TabCUPUAA
eMUpUINO V3 MIAKIMHYA KUCMaH

form of cement products
under the influence of
water and mineral
substances — water, salts
solutions, acids and
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€xku OyTyHJIaluH WYKOTHUIIIN.

organic substances.

Kepamuka I'pexua keramike (roHOHYA From ancient Greek
keramos) — Tympok (keramos) - clay
Kepamuka TaOuuii TynpoK EKH TYIpPOK The product of high
MaTepHaIn OWJIaH TypJId MUHEpaJUIap temperature calcination of
apajanmMacuIaH XoCHI KiiiuHran | a mixture of natural clay
JOWHY MUIKATHO, KyinO, Kyputub | and other minerals
Ba KCHMH KATTUK KU3TUPUO XOCHIT
KUJIHHTaH MaxCyJIoT
OmnosOapmom | Kepamuka TexHosoruscu 6yitnua | The product obtained by
OyroM UILIa0 YUKAPHUITaH, YTXOHA Ba ceramic technology and
neuaap KypHiiiga used in the furnaces and
UIILIATHIIaUTaH, high temperature furnaces
osioBOapaonumru 1580°C nan construction, it’s fire
KaM OyJMaraH kepamuka Oyromu. | resistance not less than
1580°C
Kypumum Onmuit Tynpok éku Tynpok owmnan | The high-temperature
KepaMuKacu Maxcyc KyImamaniapaan scairad, | product of the calcination
10KopH xapopata unnioB Oepumr | Of clay or mixture of clay
WYy OWiiaH OJIMHTaH Ba and special additives used
KYPHIHIIIA JCBOP KaOMIapHH in construction.
sicalll y4yH XU3MaT KHJIaJuran
MaxCyJIoT.
Texnuka Kepamuka texnonoruscu acocuga | A conductor,
KepaMHuKacu sicajraH YTKa3rud, IpuM semiconductor, insulator
OyroMu YTKa3rud, U30JIATOP, Maxcyc or a product with special
xoccanu (MarHuT, ONTHK, properties (magnetic,
3JICKTPHUK) OYIOM Ba OoIKaap optical, electrical)
obtained by ceramic
technology.
Mawmmii- Kepamuka texnonorusicu 6yiinga | Thin ceramics obtained
XYIKaTHK T'MJI, KAOJIMH, KBapIl Ba Jiaa by ceramic technology
KepaMHK ImaTv apanamMacuaan oauaran | from clay, kaolin, quartz
MaTepHalapy | YMHHH Ba COIOJT Kabu Hauc and feldspar
MaxCyJI0Tiaap
Kyprui Maiina Ba HHPHK JTOHATHK Materials like bricks and
KepaMHUKacu KepaMHKa Maccallapi aCoCHIa tiles obtained from fine
MaxCyJIOTJapu | OJMHTaH Ba KypUJIHIIIA and coarse ceramic mass
UIIJIATHIIra MY DKAJJIAHTaH FUIIT
Ba yepenuiia kabu Marepuasiap.
JleBopOort Opnuii TyNpOKIaH sicajras, The product made by
KepamHuKa roKopu xapopataa unuioB 6epurn | firing from ordinary clay
OyroMu HYym OWiiaH OJIMHTaH Ba JICBOP and used for construction

siCalll Y9YH XU3MaAT KWJIaJJUT'aH

of walls and partitions.
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MaxCyJoOT.

DddexTun Kepamsur, arnomnopur, rpaBuit Ceramic porous materials,
FOBaK KaOH FOBaK KepaMHuKa such as expanded clay,
KepaMHuKa MaTepuaslIapu aggloporite, gravel
FOmmmiok Haduc | Apum unHHH, KATTHK (hasHC, Semi porcelain, hard
KepaMuKa Tynpokm (asiHe, oxakiau ¢asHe, | ware, clay ware, lime

MaWOJIMKa, CAHUTAPUS-KYPHJIALLI
Ba CAHUTApHUSA-TEXHHUKA
Oyromutapu.

ware, majolica, sanitary
construction and sanitary
ware.

KarTuk Haduc

XyKaJuK, IEKOPaTUB Ba

Household, decorative,

KepaMHuKa AJIEKTPOTEXHUKA YMHHKCH, THUTaH- | electrical porcelain,
MarHes3ual Ba OOIIIKa Maxcyc titanium-magnesia and
maccaap. other special masses

YWHHUHUHT Haducnuru, THHUK paHTIn Thin, pure color, clear,

acocui OYJIMIIH, JKapaHTJIHIINATH, stone, dense-sintered,

XYCYCHUATIAPH | TONUIAPAEK MHUIIUKIINIH, CYB waterproof.
IIMMMACJIATH Ba )KMJIBAJIAHHUIIIN.

YuHHA KaonwuH, yTra ungamim Tympox, The material obtained by

Jlaia mmaT uBa KyM/IaH TaIlTKuI
TOTITaH, TEPMHUK WUIIOB OCpHIITaH,
3U4, MyCTaxKaMm, KUMEBHM
MyXUTIapra 6apaonuiy oyiraxn
MaTepHall.

heat treatment of kaolin,
refractory clay, feldspar
and sand mixture, it’s
dense, durable,
chemically resistant.

KarTuk ynHau

Macca conomnaru 1350 rpagyciau
xapopartaa 3udiamiaim.

The mass is sintered at a
temperature of 1350
degrees.

FOM1I0x ynHHMN

Macca comosaru 1250-1280
IpayClii XapopaTaa 3udIaiaim.

The mass is sintered at a
temperature of 1250-1280
degrees.

TaOwuuii mmima

Tabuatna pyii 6epaauran Tabumii
XOJlMcanap HaTUKaCch1a XOCHIT
OynraH, oOcuaraH Ba BYJIKOH
I HOMU OWJIaH FOPUTUITYBYH
maddod KuHC.

Transparent body called
obsidian or volcanic
glass, formed in nature
under the natural
processes influence.

Cynbuil muma

KywMm, cona, cenutpa kabu xom-
aménap apajanMacuHU SPUTHUIIL
Ba T€3 COBYTHII WYIM OuslaH
OJIMHTaH amop(d maTepual.

The amorphous material
obtained by melting and
fast cooling of the batch
of sand, soda ash,
ammonium nitrate and
other raw materials.

[HIuma

Kumépuii Tapkub Ba KOTHII
TeMIiepaTypacura OOFJINKCHU3
paBHIIa IOKOPU Xapopar
TabCUPHUIA XOCHJT KWJIMHTAH

Amorphous solids
obtained by quenching
the melt irrespective of
the chemical composition
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SPUTMAHU yTa COBUTHII OPKAJIH
OJIMHA/IUTAH KATTHK
KUCMIIAPHUHT XO0CCAIAPUHU
KaOys1 KuJnHaauran 6apya amopd
KUCMIIAP.

and the solidification
temperature.

[Humracumon W3oTpomn, uccukimkaan kenraium | 1sotropic, small

XoJaT KMIMAaTH TacT, KWYUK DJIEKTP coefficient of thermal

XyCyCUSTIIapH | YTKa3yBUaHIIUTH, MabJIyM 3pHII | expansion, low
TEMIIEpaTypacu YK, MapTiIu conductivity, without a
Oekapop. specific melting point, an

unstable state.

[IIumacumon Skka xomma sputuin Ba coputuin | Elements (sulfur,

XOCHII iy Omnan amopd MoJIa XOCHII selenium, arsenic,

KHJTyBUATIap KWJIyBYH 3JIeMeHT (onTHHTYrypT, | phosphorus and carbon),

cenel, Maprumyii, ¢hocdop Ba
yJIepo1), OKCUJ (KpeMHHUIH,
repmanuii, 6op, Gocdop,
MaprumyIil OKCUM) Ba OonIka
KUMEBUI OupukMa (Oepusunii
dTopuan)

oxides (silicon,
germanium, boron,
phosphorus and arsenic)
and other chemicals
(beryllium fluoride)
capable upon melting and
cooling to form an
amorphous substance.
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IX. MYTAXACCUC TOMOHUJIAH BEPUJII'AH TAKPU3

OT3bIB

Ha oGpa3oBaTe/IbHYI0 NPOrpamMMy H y4eOHO-MeTOAHYECKHIT KOMILIeKC 10
HANPaBJICHHIO NEPeNnoJAroTOBKH N MOBbINIEHHS KBaJH(pHKANIMH NpenogaBaTeiei
«XHMHAYECKAs TEXHOJIOrHs» (10 NPOU3BOACTBY HEOPraHHYECKHUX BELIeCTB M
MHHEPaJIbHBIX yA00peHHnii) TamkeHTCKOro XHMHKO-TeXHOJIOFHY€CKOr0 HHCTHTYTA

O6pa3zoBarenbHas IporpaMma IOArOTOBIEHA JUIS MEPEHOArOTOBKA M IOBBILICHHS
KBaM(UKAIMK TpenojaBaTesied o HamnpaBleHHIo «XHMHYEcKasi TexHolorus» (Imo
NPOM3BOICTBY HEOPTAHHYECKHX BELIECTB U MUHEPAIBLHBIX yao0peHuit) B OTpacieBoM
HeHTpe npu TalKkeHTCKOM XUMHKO-TEXHOJIOTMYECKOM HHCTHTYTE.

O6pasoBaresibHas POrpaMMa COCTOUT U3 IIECTH MOZYJIEH, KOTOpble BKJIIOYAIOT B
cebs  HOPMaTHBHO-IIDABOBBIE  OCHOBBI  BBICIIErO  OOpa3oBaHMs;  INEPENOBBIE
o0pasoBaTellbHBIC  NPOTPaMMBI M TIEJAarOrMYeCKOe  MAacTepcTBO;  NPUMEHEHHE
MHOOPMALIMOHHO-KOMMYHHKAIIMOHHEIX ~ TEXHONMOTrMi#f B yueOHOM  mporecce;
NPaKTHYECKHil aHIVIMIHCKUH A3BIK; CUCTEMHBI aHAIM3 W TPUHATHE ONTHMAIBHBIX
PELIEHN; a TaKKe MOJIY/IH CHIEHAIbHEIX AUCIHMILUTHH «/IHHOBAIIMOHHbIC TEXHONOTHH B
[POM3BOJICTBE HEOPTAHUYECKUX BEIIECTB», «MEeTO/Ibl U TEXHOJIOTHH TIPOU3BOJCTBA HAHO
M KOMIIO3MIIMOHHBIX MaTepHalioB», «COBpPeMEHHBIE METOABl (H3UKO-XHMHYECKOTO

a”Hajimsa B IIpOU3BO/ICTBEN.

Conepxanune yueOHRX Monyieit «Paspaborka Flash-anumarmu u BHPTYanbHBIX
na60paToprlx CTECHIOB», «OCHOBEI MOICIMPOBAHHA B HHXCHEPHBIX TEXHOJIOIHSAX),
«Pa3BuTHEe MHHOBALIMOHHOM JEATEJHHOCTH MEAarora» B OOYYEHHH TEXHOJOTHYECKHX
JMCLMIUIMHY TO3BOJIAIOT MMOBBICHTH 3HAHWS M NPAKTHYECKHE HaBBIKU NpodheccopeKo-
NpenoaaBaTejibCKOro cocraBa BBICIINX y‘IC6Hl>]X 3aBEJICHUM B 00J1aCTH UCIMOJIB30BaAHUS
COBpeMIQHHBIX PIH(t)0pMaLlHOHHO-KOMM)’HPlKaLIl/IOIlH[:]X U neaaroru4eCcKux TEXHOJIOTHH B

06pa3k)BaTe.‘1bHOM npouecce.

Coziepkanye CriennaibHbIX MOYJIeH MO3BOJISET MearoraM H3y4uTh COBPEMEHHBIE
MHHOBALMOHHLIE METOJBI CHHTE3a M TEXHONOI'MM [POMU3BOJACTBA HEOPraHUYECKHX
BEIIECTB, MHHEPAIBHBIX YA0OpeHHi, HAHO M KOMIIO3HIMOHHBIX MAaTepHAIOB,
BO3MOJKHOCTH HCNOJB30BaHMsA AJBTEPHATHBHBIX MCTOYHHKOB OJHEPIHM M OTXOIOB

NPOU3BOJICTB B TEXHOJOIHYECKMX IIponecCax M  YCOBEPILICHCTBOBATH yqe61me
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