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L.AIIYA JACTYP
Kupum

Hactyp V36exucTon Pecniyonukacu  Ilpesupentununr 2015  iun
12 uronparn “Onuil TabIUM MyaccacallapuHUHT pax0Oap Ba Meaaror KaapjapuHH
KaiiTa Taiépiam Ba MallaKaCMHU OIIMPUIN TH3UMUHU SHAJQ TaKOMIJLIAIITHPHII
yopa-tagoupnapu tyrpucuga’ tu 11d-4732-connmu, 2017 #un 7 Qepangaru
“Y36exncToH PecryOnMKacMHM SHaja PHBOXKIAHTHPHIN Oyitmua XapakaTiap
ctparerusicu Tyrpucuaa’tu [1d-4947-connu, 2019 iun 27 aBryctnaru “Onwii
TaBJIMUM Myaccacajapu pax0Oap Ba MeJaror KaJpJapUHUHT Y3JIYKCH3 MaJlaKaCHHU
OIIMPHUIIl TU3UMHUHHU XOopui stuin Tyrpucuaa’tu [1d-5789-connmu  dapmonnapu,
myHuaraek 2017 vwmn 20 ampengarm “Onuid TabjJuM  TU3UMHHM  sTHaJa
pUBOXJIaHTHpHUII vopa-Tandupnapu Tyrpucuaa’ti [1K-2909-conmn Kapopuna
Oenruyianral ycTyBop Basudanap Ma3MyHHUJaH Keiaud YUKKaH XOJijla Ty3WuJraH
0ynu0, y 3amoHaBMi Tanabiiap acocuja KaiTa Tail€pnamn Ba Majaka OIIUPHUIIT
Kapa€HIApUHUHT Ma3MYHWHH TaKOMWUIAIITHPHIN XaMmaa OJHH  TabiuM
Myaccacajliapd TMefaror KaJpJIApUHUHT KacOWW KOMIETEHTIUTMHU MYHTa3am
omupu® OopuIIHU Makcaj Kwiaau. JacTyp MasMyHH OJHM TabIUMHUHT
HOPMATUB-XyKYKUW acociapu Ba KOHYHUMJIMK HOpMaJlapy, WIFOp TabIuM
TEXHOJIOTUAJIADM Ba MEJAaroruk MaxopaT, TabiuM xkapa€Hiapuga ax0opot-
KOMMYHUKAITUSl TEXHOJOTHSJIAPWHM KYJUIall, aMaluid XOPWKHH THJI, TU3HMIIA
TaxJIMJI Ba Kapop KaOysd KWJIMII acociapH, Maxcyc (aniap Herusujga WIMUNA Ba
aMaJuid TaJKUKOTIIAp, TEXHOJOTHK TapaKKHET Ba YKYB JKapaCHUHU TaIlKHII
STUIITHUHT 3aMOHaBUN yciyOnapu Oyiinua CYHTTH IOTYKJap, MearorHuHT KacOui
KOMIIETEHTJIMTH Ba KpeaTuBJIuUru, riodan WHTepHeT Tapmoru, MyJIbTUMEIUA
TU3UMJIApU Ba MacodalaH YKUTHUIN YCYJUIADUHH V3IAIITUPUIL OYinda SHTU
oMM, KYHUKMa Ba MaJlakaJapyuHU MaKJUIAHTHPHIITHN Ha3ap1a TyTau.

Ymby wmuM YKyB JacTypAa pPaHTId  METALTyPTUSHUHT  TEXHOJIOTHK
xapaCHllapu, paHTIM METaJUIApHU KaiTa WIUIaIl )apa¢Hiiapu, yIapHUHT yCyJUlapu
Ba TEXHOJTHSJIApU JACTrOXJapu XO3UPTH KyHJard MyaMMoOJIapu  Xamja
HMCTUKOOJUTN KapaéHaapu 0aéH dTUITaH.

Moay/JHUHT MaKcaau Ba Basudaaapu
Mopayanunr makcaam: Panrnu meramtyprusiga OoduTMalapHu KaiTa uiniad
acocMii KOMIIOHEHTHHM aXpaTHO OJMIIHUHT TEXHOJIOTUK JKapaéHiapu Xamja
camapaiay TEXHOJOTHsUIapH, KaiWTa WIUIAIIHWHT WCTUKOOIUIM edYnMilapu Kadwu
MaHOaNapHu ypraTuliiad uoopar.
MopayaHuHr Bazudaaapu:

Bbyrynru xyH tanabnapura Moc X0Jifia, paHIJId METauld OOMUTMAallapHU KaiTa
unuiad To3a MaxCyslaoT OJIMIN CU(ATHHU TabMUHJIAIL MaKcajuja OJIUHTH Ba
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XO3UPTY TEXHOJOTUSIIAPHU TAKKOCHAIl, METAJUI CAKJIOBUM XOM amié TapKuOwmaru
Oapua KuMMaTa0axo MOJJIAJApHU aXpaTuOd OJIMIITa KapaTUITaH TEXHOJOTHUK
Kapa€HJapHU TaHJAIl;, KadTa WOUIall >Kapa€HJIApUHUHT  CcaMapaJOpIUTUHU
aHUKJIaIl.

Moay.a 0yin4a THHIJIOBYMJIAPHUHT OMJIMMH, KYHUKMACH, MAJIAKACH Ba

KOMIIeTCHUMSUIAPpUTa Ky HHJIaJUTraH Tajaadaap
“PaHrinym MeTayulyprusjaa MCTUKOOIN WYHaMmuiap” KypCHHHU Y3JIalITHPHII
apaéHula aMalira OlMPHUIIaIUTaH Macajlajiap JOUpacuaa:
Tunriaoun:

- pUBOXJIAHTaH  XOPWXKMM  naBinariapna Ba  PecnyOnmukama — paHmiu
METAJLTYPTUSSHUHT 3aMOHABUHN aXBOJIM Ba UCTUKOOJIIAPH;

- paHrJIu MEeTaJUIapHU UIILIA0 YUKApHUIIl KapaCHIIapura Kyuiaaurad Tanaomnap;

-  METaJUIypruK KOpXOHajapuaa XOcCWi OynamuraH YUKUHIWJIApHU aTpod-
MYXHUTra TAbCUPH XaKUa OWIUMJIIAPHH 3TaJlJIaliu;

THHIJIOBYHK:

- paHrIM METaJUIapHU CaKJOBYM XOM allI€JapHU KaWTa MIUIAIIHUHT
TEXHOJIOTHMK CXeMaJapyuHH TYy3UII;

- WKKWJIAMYM TE€XHOTE€H YUKUHIUJIAPHU CHH(IIapra Ba Typjapra aXpaTHiir;

- MeTaJUl CaKJIOBUM XOM aii€¢ Tapkuouaaru 6apya KuMmaTabaxo MoOIJalapHU
aXapTUO OJIMINTA KapaTWITaH TEXHOJIOTHK apa¢HJIapHU TaHJIAlll KYHUKMA
Ba MAJIAKAJIAPUHHN 3TaJlJIalIN;

THHIJIOBYHK:

- paHrIM MeETaul CaKJIOBYM XOM all€lapHud  TaxJWil KWIUII acocHuaa
METAJTyPrUK UIUIA0 YUKAPUINTA JOUUKIUTUHA aHUKJIAI;

- TEXHOTE€H YWKUHIWIAPHUHT cudaTd Ba MUKIOPUHM aHUKJIAIIL, TYpPJIH
TEXHOJIOTHK >KapaCHJapHU KyJUuiad yJapHU KailTa WIIAll Ba YUKUHIUCHU3
TEXHOJIOTHsJIApHU SIpaTHIIIA aTpod-MyXUTHHU XUMOSI KWIYBUH
TEXHOJIOTUSJIAPHU UILIA0 YMKUIIT KOMIETEeHUSIJIAPUHH 3TaJI1alIH JT03UM.

Moay/iHM TAIIKKJI 3THII BA YTKAa3MII OyiiM4Ya TaBcUsijiap
“PaHrnm MeTaTyprusiia MCTUKOOUIM MyHanuuuiap” Kypcu Mabpy3a Ba

aMaJIMii MaIIFyJIOTIap MAKIKAa 0Jub Oopuaau.



KypcHu yxurum xapa€auia TabJIMMHUHT 3aMOHABUM METOJJIApH, ITEJarOTUK
TEXHOJIOTUSJIAD Ba axOOpPOT-KOMMYHMKAIUs TEXHOJOTUSIIApU  KYJUTAHWIMIIU
Haszapaa TYTHJITaH:

- Mappy3a Japciapuja 3aMOHABHM KOMIBIOTEp TEXHOJOTHsUIApU EpaaMuaa

IPE3EHTAIMOH Ba 3JIEKTPOH-IUIAKTUK TEXHOJIOTHUsIIapIaH;

- VTKa3WiIaJuraH aMajauid MAIIFyJIoTyiapAa TEXHUK BOCHUTAIAPIAH, SKCIPECC-

CYypoBiap, TeCT CYpOBIapH, akiud XyKyM, TypyxJid (GUKpiaml, KHYUK Typyxjap

OwraH wWIIaNi, KOJUIOKBUYM YTKaswil, Ba ‘“AccecmeHT’, “BeHH muarpammacu”,

“Xynocanamr” kaOu MHTEPAKTUB TABJIUM yCYJUIAPUHM KYJUIall Ha3apa TYTHIIaIu.
Moay/JTHHHT YKYB pexajaru 00mKa MoayJiap Onjian 00FJIUKJIUTA Ba

Y3BHIJIUTH

“PaHryin MeTaJLTyprusijia UICTUKOOJTN HyHaIUIIap” MOIYJIM Ma3MyHU YKYB
pexanaru “VKkunaMyu TEXHOTEH YMKUHAWIAPHU KalWTa WIUIAITHUHT TEXHOJOTHK
xapaCHiapu” Ba “DHEpPrusipeccypcTeKaMKOp TEXHOJIOTHSUIAp Ba aTpod-MyXuT
XUMOsicH” YKyB MOJyJiapu OusiaH y3BUM OOFJIaHTaH XoJijla TeJaroriapHUHT
paHIIM  METauTyprusi Oyinua KacOMM meAaroruk Tal€éprapiauk JgapakacuHU
OIIMPUIITA XU3MAT KUJIaIH.

Moay THUHT 01U TABJIMMAATH YPHU
MoaynHu y37alITUpPUIL OpPKajdd THUHIVIOBUWJIAP PAHIJIM METaJulyprusaa

UCTUKOOJUTM WYHAIUII Ba TEXHOJIOTHsUIapra JOWp KacOMl KOMIIETEHTIIMKKA Jra

Oynanunap.
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3aMOHAaBHM aXBOJIN Ba
PHUBOKJIAHHII UCTUKOOJIIAPH

2. | Muc mrreitHnapunu
KOHBepTepJIall KapEHu

3. | Cyrok BaHHaJa S)PUTHUII 5 5 5
JKapaCHiIapu

4. | Typnu MeTa1 CakjIOBYH
OolUTMAaNIapHU PaIOHAT 2 2 4
TapKUOMHM XUCOOJIaIT

Kaiinap katmamnm neunapaa
pyxJii OoluTMaNIapHU
KYWJIMPUIIHUHT TE€XHOJIOTHUK
XUCco00TH

Kamu: 16 | 16 | 6 6 4

HA3APUI MAIIFYJIOTJIAP MABMYHHU
1 - maB3y: Muc MeTaJUTyPrusiCHHUHT 3aMOHABUI aXBOJIM Ba PUBOKJIAHMIII
HCTHUKOO/LIApH
Muc MeTtalmyprusicu pynacH, pyAa TapkuOu Ba OoluTHII ycyiuiapu. Muc
IITEHHIAPUHU SPUTUILHUHT 3aMOHABUM YCYJUIApU Ba TEXHOJOTHsUIapu. Myaiiak
SPUTUII Teud. MUTCYOuIIM YCIyKCH3 MHUC JpUTHIN KapaéHu. KoHBeprteprarn
KapacHu.
2 - maB3y: Muc ITelHHJIApUHA KOHBEPTEPJIall KAPEHU
Muc mTelHIapuHU KOHBepTepall >KapaéHH, yHIa Oopaauran (pu3ukK-
KUMEBUHN kapa€Hiiap, KOHBepTepialml OOCKWWIapW, KOHBEpPTEP MEeUJIAPUHUHT
TypJiapu Ba ACOCUM KypCaTKUWIApH
3 - maB3y: CyIOK BaHHa/1a IPUTHII KapaéHiiapu
BaHIOKOB mneuM, CYHOK BaHHAJAA DJPUTHUILL KAPAEHUHI KYypCaTKUUJIApH,
Kennecort—OytoTec mambana kousepropu, MHCO mamana koHBepTepH, BaHHAAA
KOHBEPTEPJIALLL.
AMAJIMT MAIIFYJOT MA3SMYHH
1-amanuii mamryJaor: Typiau MeTa cakJIoBYu OoiiMTMAIAPHH
panMoHAJ TAPKUOMHM XHUCOOIalI.
XanpKOMUPUT-TUPUTIN  MHC  OOMUTMAJIADUHU  pallMOHAT  TapKUOWHU

xucobuaml. Mucra 6oil 6ynran OoMUTMaIapHU pallMOHA TapKUOWMHU XHCOOJaIl.




Pyx Tapkubmu 6oiuTManapHu paroHail TApKUOMHHI XUCOOall.

2-amanuii MamryJaoT: KaliHap KaTjamJn newiapau pyxJju

0o TMAJIAPHU KYHIMPUIIHUHT TEXHOJOTHK XHMCO00TH

PyX KeKMHMHI panuoHan TapkuOMHM aHukjgam. Kokc KyKyHJIapUHUHT

capunu anuknam. KnuHkep TapkuOu Ba YMKHUIIMHU XHcoOJaml. Benpl neunHuHr
acocuil yiauamiyapu. XaBO MHMKIOPUMHHU XHcoOnaml. YWKyBUM rasjiap TapKuOWU Ba
MUKIOpPUHHU XHcoOsanl. Pyx KekIapuHU BeJbLEBIALI KapaHUHUHI MaTepual Bya
MCCUKJIMK OalaHCMHH XUCOOIaIlL.

TabJAMMHH TAIIKUJ YTHII maxkJiJjaapu

Maskyp MOAyJTHU V3JMAIITHUPUIL KapaCHUAA Typiad Xuil HHTepdaon
Metojiapaad  doinananunagu.  HHtepdaon  meromnapaaH - goilganiaHuId
xKapaCHUJa TUHTJIOBYWIADHUHT COHUJAH KENWO YWKKaH XoJjja Kylujmaru

TAabJIMMHU TAIIKWJI STUII ITaKJIJIapruaaH (I)OﬁﬂaﬂaHHHI KySHa TyTUJIadu:

Kamoasuii, rypyxJjiapja Ba sikka Taptubaa. ['ypyxmiap ¥3 HaBOatuma yura

OYyIMHAAN: KHYUK FypyXJapaa, TypyxJjap opa Ba )Ky(Tauka.



I1. MOIYJHU YKUTHIIJIA ®OUJTATAHNUIAIUT AH UHTPE®AOJI
TABJIUM METO/JIAPU.
XyJaocaaam» (Pe3ome, Beep) metoan

Metoauuur makcagu: by meron mypakkad, KYyITapMOKIH, MyMKHUH Kajap,
MyaMMOJIM XapaKTepUIarn MaB3yJapHH YpraHuiira Kapatuirad. MeTOaHUHT
MOXMSTH IIyHAaH HOOpaTKu, OyH1a MAB3yHHUHT TYpJId TapMOKJIapu Oyiinya Oup Xuil
axOopor Oepuiaau Ba alHM MalTia, yJIApHUHT Xap OMpU aloXujaa acnekTiapiaa
MyXoKkama 3Tuiiafgu. MacanaH, MyaMMo MKoOUid Ba cajiOuil TOMOHIIapH, ad3asulnK,
¢dasmwnar Ba KamuMiukiapu, Qoiiia Ba 3apapiapu Oyinya ypranwiaau. by
uHTepdaos MeToj TaHKUAWM, TaxXJWIud, aHUK MaHTUKUKA  (QuKpraniHu
MyBaPakusITIM PUBONKIAHTUPHUILITA XamJa YKYBUWJIAPHUHT MYCTaKWJ FOsUIapH,
¢bukprapuHu €3Ma Ba OF3aKM IAKIJAa TU3UMIM Oa€H JTHIN, XUMOS KHJIMILITA
UMKOHUAT sipaTaau. “‘Xymocanamr’ METOAUAAH Mabpy3a MAaIIFyJOTIapuIa
WHIUBUIya Ba O Ky(QTIWUKIApAard Wl IIaKIuja, aManuié Ba  CEMHUHap
MAaIFyJI0TIapUIa KHIMK TYpPyXJjIapard Uil MaKJIuaa MaB3y 103acuiaH OMIMMIIapHU

MyCTaxKaMJIalll, TaX, T KAJTUIIT Ba TAKKOCTAI MaKkcaauaa GpoiaaaHuIn MyMKIH.

MeTtoanu amaJjira omIMpuin TApTUON:

TpeHEP-YKUTYBYH HINTAPOKIMIAPHN S5-6 KUIIHIaH HOOpAT KHIUK
rypyxJiapra axparajy;

TPEHUHT MAKCay, MApTIapy Ba TAPTUOU OMIJIaH UIITUPOKIYMIAPHU
TaHUIITUPTad, Xap OUp rypyxra yMyMuid MyaMMOHH TaxXJIMJI KWIMHHIIINA
RAaNVH OVIITAH KUCMITANU TVIITUNUIITAH TANKATMA MATENVATIIANHU

Xap Oup rypyx y3ura 6epuiaran MyaMMOHH aTponda TaXJIuiI KUino,
¥3 MyJi0Xa3ajJapruHH TaBCHUS STUIIAETraH cxeMa Oyiirua TapkaTrMmara é3Ma
0aéH Kunanm:

HaBOaTmaru 60cKu4Ia 6apua rypyxJjap y3 TaKIUMOTIapUHU
yrkasagunap. lllynnan cyHr, TpeHep TOMOHUIaH TaXJIUiuIap
VMVMITANITUDUIATW. R3aNDVNHUN aXO0NOTIn OWNAH TVIIMTUDUIATU RA MAR3V

Mag3yra KyJUIAaHUJIMIIN:

MeTaJu1ypruk ne4jap

BaHiokoB neun AycMeJIT neuu MuTtcyOunu neyu

a(i)3aJ'IJ'II/IFI/I KaM4UuJIUTHu a(bsammm KaM4UuJINTHu a(l)SaJIJ'H/IFI/I KaM4UuJIUTru

XyJsoca:
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«®CMY» meToau
TexHOJOTHAHUHT  MaKcaau: Ma3Kkyp TEXHOJOrus MIITUPOKYWIAPAATH
yMyMui (UKpIapIaH XyCyCcHil Xynocanap YMKapHIl, TAKKOCIAII, KUECTaIl OpKalu
axOOpOTHU Y3JIAIITUPHII, XyJIOCANall, MIYHUHTACK, MyCTaKWI WKOAUK (UKpIIAII
KYHUKMAJIApUHU IIAKJUIAHTUPUIITa XU3MaT Kwiaau. Maskyp TEXHOJIOTUSAIAH
Mabpy3a MalIFyJoTIapuaa, MyCTaxkamilallga, YTWIraH MaB3yHHM cypaiijaa, ywura
Bazuda Oepuiga Xamjaa amMajauil MaIIFyJoT HaTWXKaJapUHU TaxXJWJI STULIAA
(doigananuin TaBCUs STUIIAIH.
TexHonorussHM amaJjira OIIMPHUII TAPTHON:
- KaTHaIluujapra MaB3yra ouJl OyJraH siKkyHUH Xyjoca €Ku Fosi Takiug sTuiaau;
- xap Oup wumrtupokunra OCMY TeXHOJOTHSICUHUHT OOCKUWIapW E3UNraH
KOFO3JIapHU TapKaTUJIAIN:

* (PUKPUHTIIZHII OaéH STITHT

* ¢puxpuHTIRHI OaéHIra cadad
KYpCaTIHT

* K¥pcaTral caOaOIHTII3HI
11cO0TIa0 MIICOT KeITHPITHT

* (PUKPITHTIHITY My MITATITIPITHT

- WINTUPOKYWJIAPHUHT MyHOcabaTaapu WHIUBUIyANl EKU TYPyXuid TapTHOaa
TaKJAUMOT KHJIMHAIH.

OCMY  Ttaxmwm KaTHaIIUWIapaa KacOWii-Hazapuil OWIMMIIApHW aMajlii
MalKiaap Ba MaBXKyld Taxpubamap acocuaa Te3poK Ba MyBadhakusITIu
V3MalTupuInimra acoc Oyiaau.

Mas3yra KyJUIaHUJINII:

@Oukp: “Muc MeTALUIypPrusicuia 3Hr camapaiam ycyja 0y MwurcyOummu
JKapaénuaup”.

Tommupuk: Maszkyp ¢ukpra HucOatan myHocabatunruzau ®CMY opkanu
TaxJIUJ KAJIMHT.

“AccecMeHT” MeTOoaH
MeToQHMHI MaKcaaW: Ma3Kyp METOJ TabJUM OJYBUMJIAPHUHT OWIUM
napakacuHu — 0axoJjail, HazopaT KWW, Y3JallTHPUIN KYpCaTKUYM Ba amajiuil
KYHUKMAJIApUHU TEKIIMPUILITa HyHANITAPUWIran. Ma3Kyp TEXHHKa OpKald TabIuM
OJIyBUMJIAPHUHT  Owimuin  aonustTd Typau — WyHaimmnmap (Tect, amaiui
KYHUKManap, MYaMMOJHM Ba3MsTIAp MAIlK{, KUECHH TaxJiWi, CUMITOMJIAPHU
aHuKIam) OYVitnda Talxuc KWIMHAIU Ba OaxojJaHaIu.

MeToaHu amaJira OIuMpUII TAPTHOM:
“AccecMeHT” mapiaH  Mabpy3a MaIIFyloTiapuaa TanabaJapHUHT EKU
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KaTHAITYMJIAPHUHT MaBXKyJ[ OMIIUM JapakaCuHH YPraHUIIAA, SHTH MabIyMOTIapHU
0a€H KWIMIAA, CEeMUHAP, aMalluid MAIIFyJIOTIapAa 3¢ca MaB3y €KU MabIyMOTIApHU
V3TaITUPHI JapaxacuHU OaxoJjall, NIYHHUHTIEK, Y3-Y3uHU 0axoJaml Makcaaua
WHAUBUAyan makina Qoimananum TaBeus dtwnann. LIlyHUHTIEK, YKUTYBUMHUHT
WKOIUN EHAalTyBH XaMJa YKyB MakcajjapujaH Kenud uYukuO, accecMeHTra
KYyIIMMYa TOMIUPUKIAPHA KHPUTHUII MyMKHH.

Hamyna. Xap Oup kartakmarun TYFpu »kaBoO 5 Oamn €ku 1-5 Oanraua
0axoNaHUTIIA MyMKHH.

Tect Kuécui Taxjma

* 1.ABroreH xapaéHua e Mruc
OOpYBYHM MUC DPUTHIII PUTHUIIOOCKUYUJIAPUHU
newiapu? TaxJ M KWIAHT?

* A. Slnnur KaliTapyBUH Med
* B. BaHwokoB neun
* C. Dnekrponus xapaéHu

TymyHn4a Taxjauan AMaJIMi KYHUKMA
*  KMII kuckapmacuHu * 100 kr pyx KyMMHIUCHHH
U30XJIaHT... XOCHJI KWJIUII yYyH

capdaHagural HCCUKITUK
MHKJIOPUHH aHUKJIAHT?

«Benn AuarpaMmma» MeToau

«BenH amarpamma» wmeroaM- YpraHuiaétraH oOOBEKTIapHUHT 2 &ku 3
KUXATIAPHU XaMJa YMyMUH TOMOHJIADUHU COJIMIUTUPUII €KW TaKKociaml  EKu
Kapama-Kapiyd KyWuin ydyH KyutaHuiaaau. Tusumiid (uUKpiail, COJHUIITHPHIIL,
TaKKOCJall, TaXJIWJ KWINII KYHUKMAJIAPUHHA PUBOKIIAHTUPAIH.

Benn pguarpaMmaHu Ty3uIl KOWJAcH OWIAH TaHUIIAAWIAp. AJOXUIA/KHUYUK
rypyxjapaa BeHH puarpamMmanu Ty3aguiap Ba KECHIIMAWMAWIaH KOWJIAPHU
TYJNAUPAIATIAP.

“BeHH nuarpamma’ METOJIM THHIVIOBUMJIApJa YpraHuiaaéTraH OObEKTIApHUHT
y3ura XoC Ba yXWall »JKUXATIApUHU TaxJWil KWIMII  MaJlaKaJlapuHU
pPUBOKJIaHTHpHIITA EpJam Oepaiu.

“BeHH nuarpaMma’ METOJWJAH Ha3zapuil MallfryJoTiapaa, aMajuid, CEMUHap
xamaa JjgabopaTopusi MaIIFyJIOT/Iapuja KeHT (OWJaTaHWIl WMKOHUSATH MaXyl.
Ymby Meromgman mamrynoTAa (oWgamaHwiIraHAa MaB3yHU TYIIYHTUPHUII aCOH
Oynmaay XamjJa TabiIuM OJIYyBUYWJIIAPHUHT MaB3yra OVYJiraH KH3WKHIIA FOKOPH
napaxazna Oyiaaau Ba MaB3y TYyIIYHTUpHWIAETTan1a (paosi MIITHPOKYHUTA aillaHaIH.
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5 3

1) Vprauunaérran “A” oGbEKTHHHT Y3Ura X0C KUXATIAPH,

2) Vpraumnaérran “B” 06BEKTHHHT ¥3Ura X0C KUXATIAPH;

3) Vpranunaérran “C” 00beKTHUHT y31ra XOC KUXATIAPY;

4) Vprauunaérran “A” Ba “B” 00beKTIAPHHUHT YXIIALI KUXATIAPH;

5) Vpranunaérran “A” Ba “C” 00beKTIapPHUHT YXIIAIT KUXATIAPH;

6) Ypranunaérran “C” Ba “B” 06beKTIAPHUHT YXIIAII KUXATIAPH;

7) Vprauunaérran “A”, “B” Ba “C” 00beKTIapPHUHT YXIIAII KUXATIAPH.

Mags3yra KyJUIAaHWJINIIHK:
1. TunrnoBuMsapHU rypyxJiapra axpaTUll Ba Bazudanap oepuul.
2. T'ypyxmapra Oepmiaguran Basuda: MyajulaKk SpUTHII Ba BaHHAIA JSPUTHII
YKapaEHJIApHUHT y3Ura X0C TOMOHJIApU Ba YMyMUH TOMOHJIAPUHU TOUII.
3. Bazudanapau Oakapuin ydyH BaTMaH, Mapkepiap Oepuiamu. Basudamap
Oaxxkapuinb OYIraHuaaH KeWUH TAaKIUMOT aMalira OIIUPUIIaIH.

BaHHAJa
SPUTHULI

MyaJuIaK
SPUTHILL

13



CARJIAN XYKYM))

AKJIHI XYy:)KyM (OpeifHCTOPMHUHI — MUsIap OYpPOHHM) — aMaiui €Ku WIMHUN
MyaMMOJIapHU XaJl ATUII (PUKPIIAPHU KaMOAJI TeHEPaIs KUJIHII YCYIIH.

AKIui XyKyM BaKTHAa HIITHPOKIHIAP Mypakkad MyaMMOHU OUpTamuKaa Xai
ATUIINa WHTWIMIIAAW: YJIApHU Xal 3TUIl Oyin4ya ¥3 (QuKprapuHu Owigupanu
(reneparust Kuiagu) Ba Oy (QUKpiap TaHKWA KWJIMHMACHAH yiap OpacujaH JHT
MyBOGHUKH, cCaMapaJInCH, MaKOYJH Ba 11y Kabu GuKkpiap TaHiad onuHNO, MyxXoKama
KWIMHAAW, PUBOXKJIAHTHpUIAAW Ba ymly (uUKpiIapHH acociaml Ba paj JTHII
UMKOHUSTIIapU 0axosiaHau.

AKMMit  Xy)KYMHUHT acocuii Basudacu — YKUO-ypranum (QaoausiTHHU
daommamTUpuIl,  MyaMMOHM ~— MYCTakWJ — TYHIYHHMII ~ Ba  Xajd  OTHUIIra
MOTHUBJIAIITUPUIIHN  PUBOXKIIAHTUPHUIL, MYJIOKOT MAJaHUATHA, KOMMYHHUKATUB
KYHUKMAJIApHU IIAKJUTAaHTUPHUI, (UKpPIIAIl WHEPHUSCUJIAH KyTHJIMII Ba MXKOAUN
MacajaHu XaJl ATUIIa GUKPIAITHUHT OAIUNA OOPUIITMHU SHTHUIIL.

o TYFpuaaH-TYFpH :KaMoQJIM aKJIMA Xy:KYyM — WIOKH Oopuua KYIpPOK
bukpiaap WUFWIMINMHUA TabMUHIaau. bytyH YkyB rypyxu (20 KuImmmaH OpTHK
OynMaraH) OMTTa MyaMMOHH XaJl 3TaJIH.

e OMMaBHil aKJWil Xy:KYyM — MHKPO TypyxJapra OYJIuHTaH Ba KaTTa
ayIuTopusaa (buKprap TreHepalusICu caMapaJopiIuTUHU KECKUH OLIMPHUII
MMKOHUHM Oepaju.

e Xap Oup rypyx Uuujia yMyMUil MyaMMOHUHT OUp KUXATU XaJl dTHIQIHU.

AKJIMH Xy?KYM Y4yH THHIJIOBYMJIApPra OepH/Iaurad caBojuiap:

1. Pyx unura® yukapuin coxaBuil TCHACHIIMSIIAD
2. Pyxnu oIl yCyImapyuHu alTHHT.

3. DNeKTpoIn3 KapaCHUHT KEUHNILIN.

4. PyX spuTMalIapuHU TO3aJAlll.

5. DAEKTPOMETAIUTYPIHK YCYJIapHU KYJU1ad pyXHH KalTa WIIIal yCyJIapuHA
AWTHHT.
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I11. HABAPUIA MATEPUAJLIIAP

1-maB3y: Muc MeTaJJIyprusiCAHUHT 3AMOHABHUI1 aXBOJIM BA PUBOKJIAHUII
HCTUKOOJ/LUIapH
Peika
1. Muc mTedHIapyuHU SPUTHUII KapacHIapH
2. Myamnak 3putuill xapaCHUHT ad3auuKIapu
3. MuTcyOuIlm y31yKCU3 MUC SPUTHII KapacHU

Tassnu cy3 Ba wumoOopanap: boiintma, mTeiH, nuwiak, BaHIOKOB >kapaéHu,
Aycment  kapaénmapu, HMcament  xkapa€unapu, MwurcyOoumm  xapaéHu,
KOHBEPTEPJIALL, MUCIU PYJ1a, MUHEPAJLIAP, TEXHOTEH rasiap.

1.1 Muc mTeiiHJIapUHU S PUTHILI KAPAEHIAPH

[lITeitHra OSPUTHUINHUHT 3aMOHABUUA TEXHOJIOTHSJIAPH MKKH TypyXxra
OynuHaAW: MyajulaKk »dpUTUII Ba BaHHAAA HpUTHIL. Myaulak >3puTHLIAA
oovintManuHr ymyamu 100 MxMm atpoduaa 6yauMbd nmeyHUHT uuura ras OuiaH Oupra
IOKJIaHaau. BaHHana 3pUTHUINHUHT MOXMSATH IIyHAAH HMOOpPAaTKH, SPUTaH Maccara
TEXHOJIOTUK Ta3jap (TaOuui ra3, TEXHUK KUCIOPOJ, XaBO)IOOPHO Kywiu
apaJalITUPUILIHKA XaMa ITyKaKIap XOCUI KAITULIINUp™.

Hkkana >xapaéHaa Xxam KaTTa MalJIOH 03acd Xamjia TypOyJeHT Xapakar
HaTWKacuJa CYIOKJIUK X0Cui OYyaau.

Xap oup xapacH Kyinia KeITUPWITaH KUUUK rypyxJjapaad uoopataup:
Muc mITeHHWIAPUHY 3PUTUILLIHUHT 3aMOHABUH yCyJuIapH

Myasnnak 3puTHIL;

Mamananu sputni: Ayrorek Mamananu sputuin, MTHKO xapaénu;

Huxnonmm: Konron xapaéuu, Kuscer xxapaéun
Bannana sputuin

banana pypma opkanu rokmam: Aycment/Mcament/Cupocment

MuTcyOuim xapaéHu
Oypmanu: Hopanpa >xapa€uu (mTedHra rokjiam), THHHEHTE KOHBepTepJiall
xapa¢Hu(mreninra okiamn), Banrokos xapaéuu (nuiakka rokaii), baliun sxapaéuu
(1ITeiHra roKIIaI)

bowkanap: Annur-kantapyBuu 1eub, JIEKTPUK [1€Yb.
Myannak osputuin xapaéHu nyHEHUHT 50% opTuK MuC unuiad YUKapyBUH
KOpXOHalapuaa KyJUIaHWJAAW, YHUHT TU3UMIIM KypuUHUIIM Kyiiuga l-pacmua
KEJITUPUIITaH.
XKapéura raz tyiuaran kucnopon (50-80%) Ouman €ku TEXHUK KUCIOpPOH OuiaH
oepwn6, tapkuobuma 30-75% SO, razu OViAraH YUKUHIWA Ta3HM XOCHJ KWUJIAJIH.
XKapaén 1520 K (1250 °C) xapoparna oxu® yramu Ba Tapkubuma 60-70% muc
Oynran mTeiH xamaa 1-2% muc Oyiran nuiak oJauHaIu.

1 TREATISE ON PROCESS METALLURGY Industrial Processes Editor-in-Chief
SESHADRI SEETHARAMAN Copyright © 2014 Elsevier Ltd. All rights reserved.
p. 541
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Boyitma + flyus

+— Kislorodga to'yingan havo _
Ortigcha issiglikni Elektrostatik

ajratib oluvchi quriima  cho'ktirgich
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1.1-pacM. Myannak 3pUTHIL IEYUNHUHT TEXHOJIOTHK CXEMAacH
1.2 MyaJjiak puTHII KapaéHuHT ad3a/uInKIapu

Myannak SpuTHII >KapaéHUHUHT aBG3aJUIMTU IIYHJIaH MOOPATKH, peaKius
OopuIl TE3MUIM Ba OYHMHI HATWKACHJA HWCCUKJIUKHUHT IOKOJHMIIM KaMIIUTH,
WUCCUKJIMKHU acoCHM KHCMU OKCUJIAIra cap(iaHuIM, Yy3JIyKcu3 ENuK
xapaéaiuru, SO, Ba OolllKa 3apapiiy Ta3JapHUHT aXpa0 YUKUIIUHU KaMIIUTH,
Y3JIYKCH3 'KapaéHHUHT OCOH OOUIKApHWIIUIIN, aXXpajau0d YMKaETrad ra3iap Tapkuouaa
SO, MUKIOpU KYTITUTH Ba OJITUHTYTYPTHU KPATUIIMHUA IOKOPU Japakaga Kampao
OJIMIIUTHJINATH.

JKapaHHMHT KaMUWIWTH ailJlaHMa HWKKWIAMYM XOMAIIENapHU KaWTa WIIan
OJIMACJINTH.

Aycment/Ucament/Cupocment sxkapa€Hinapu (ypMmanu mewiap TypKyMura
kupuO, ABcTpanusHuHr Y3UTT(Ymym3axupa WIMHUA TaaKUKOJ TAIIKUIOTH)
TOMOHHUJIAH SPATUITAaH XaMa IITeHHTa SPUTHII Ba KOHBEPTEPIIALI KapaSHIapHU 3
yuura onaau. Ymoly MewIapHUHT HIUIANl NPUHIUIUIAPH, KOHPUTypauusiapyu Ba
OOIIKApUII MpoIeaypaiapu Aespyiu Oup Oupura yximai
(1.2 —pacm).
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Yoqilg'i, havo va

" = :
Zahira bumer : all kislorod
- Furmani zichlashtiruvchi
Furmani tozalovchi (B qurilma

qurilma . ' . Yuklovchi og'iz

Shlakdan himoyalovchi gqoplama

“
E

- Pech qobig'i

- Shartli sovutish

Pech tirgishi

1.2-pacm. Aycment/Mcament neunapu

[leunap Qypmanapm HWUKH KUCMHU 3aHTIaMaifuraH myJlaT KyBypJapAaH
sgcanraH Oynu0O, YHHMHT TallKi TOMOHHUJAH WKKH KaBaTiM CyB aijlaHMa
CIIMPAJICUMOH KyBYp OWJIaH MaiBaHIaHrad 0ymaam?,

Tabuwuit raz €kn Ma3yT MynaT KyBypJap OpKaau OepwymO, KUCIOpo OuiaH
TYWMHTaH XaBO 3Ca WKKHM KaBaTiy CyB ailllaHMa CIHPAJICUMOH KyBypiap €H
TOMOHH/IATY XaJIKa OpKaJu OepuiIaim.

[Inactunanu aitnantuprud €paamuaa OepuiaéTraH ra3 OKUMH TYpOYJICHTJIMTH
OIIUPUIAINA, KyBYPHUHT TAIlIKK TOMOHM Ba Ta3 OpAIMFUAArU UCCUKIUK y3aTUIIHIIN
optanu. by Ounan KyByparu xapopat MyTaarIIaITHPUIIAIH.

dypManu newiapHUHT ad3auury Kyiuaaruiapamp:

[TeynuHuUT Y3112 OKCUJITIAIT Ba TUKJIAHUII KapaCHUHUT OOpUIIIH;

KOxopu napakana epui T€3/Ury;

Xap xui1 EKWIFU EKUIII MYMKUHIIUTH: KYMHUP, Ma3yT €KW TaOUUiL Ta3;

IMXTa Ta€piiail Ba rOKIamra OyaraH TaJTlaOHUHT COJJIAJIUTU: OUpJiaMud pyjia
€KM MKKWIAMYU aillaHMa Marepuaiap, KOMIUIEKC pyAa, OYnakiu €Ky rpaHysaiu
muxTa. byHaan Tamkapu muxTanu GypMa opKaiu KAl UMKOHU OOPIIHTH.

MutcyOuIiln MUC €pUTHII Kapa€HU y3IyKcHU3 kapacH OYauo, MITeHHra epUuTHIL
Ba KOHBepTepJall xapaéHu OMp BaKTHUHT Y3uaa Oopaiu.

2TREATISE ON PROCESS METALLURGY Industrial Processes Editor-in-Chief
SESHADRI SEETHARAMAN Copyright © 2014 Elsevier Ltd. All rights reserved.
p. 593
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bynnan tamkapu BanrokoB meun XX acpHHUHT ypramapuaa Takiaud eTHITaH.
Keiinnuanuk 90-inmnapra xenu0, y caHoaTna KeHI HWIUIATWINO, CYIOK BaHHaJa
eputni (sbHU BaHrokoB) rmeun HomuHu onan. 1.3 - pacmaa “BaHiokoB meun’” HUHT
YMyMUN KYPUHUIIY TACBUPJIAHTaH.
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1.3 - pacM. BaHIoKOB meum.

Kyiinga WUpUK pUBOXKIIAHTAH MamJlakaTiapJa KEeHI MHKECHa KYIUIaHUINO
KenaéTraH SpuTMaza OopaJuraH aBTOTEH jkKapaéHiap Xakuja KHCcKada MabIyMOT
0epMOKUMMHU3S,

Vnapuunr tapkubura Kanamanunr “Hopanmga MaitHc” KoMIaHusicH UILIA0
yukkaH “Hopanga” sputumn neun, Myxaiauc YopkpanuHr “Kon3uHk PuoTuHTOH”
(ABcTpanusi) ¢upmacu TomonumaH 1967-iwnm unuiad uywkwiran “Yopkpa”
xkapaéHu Xamaa OyTyH nyHEna mamxyp OViaran Kanmaganusr “TumMMHHC™ 3aBOJIH,
Anonusauar “Onaxama” Ba “Haocuma” 3aBomjapuia Ky/UIlaHUO KeTWHAETTaH
“Mutcyoucu” xapaéHiapu KUpaJiu.

KonBeprep xam oBan makiuaaru cakkuizta (ypma Ba EHIUPru4aaH uodopar
O0ynu0O, KOHBEPTEp TOIIKOJWHHUHI TAapKUOMHU SXIIMJIAIl Y4yH OXAaKTOIUIM (iryc
OwnaH OuprajmMkia medra XaBo Mypkad Typuiaau. XapopaT MebEpUIaH OpTUO
KeTraH TakIupAaruHa WCCHUKJIMKHU KaMaWTUPUIL YUYyH CEMEHTJIM MHC €EKHU
WMKKWJIaMYM MUCJIH alli€ r0KJIad TypuiIaau.

TomKOTHUHT yMyMH YHKWIIM MuUC OoWnTMacura HucOatan 7-8% naH
opt™Maiinu. byHIaH OoMMHTaH KOHBEpPTEp TOIIKOJIM KYIOKJIAIMTUPWINO, SHa kKapaéH
Oolura, SsbHU €PUTHII TTEUNTa KYHATUIIAIH.

SAnnur  kailiTapyBum  medra  Kaparanga — ‘MwurcyOucu”  KapaéHUHUHT
ad3aITMKIIapu Kyiugaruya:

1.“MutcyOucy’” NEYNHUHT COMUMIITUPMA YHYMAOPJIUTH 2—4 MapTa I0KOpH.

2. Enunru cappUHUHT MUKIOPH 2 MapTa KaM.

3. SO, ra 60ii ra3nap oJMHAIM Ba TAIIKU MyXHUTIa YUKYBYM ra3jiap Kamasiiu.

sTREATISE ON PROCESS METALLURGY Industrial Processes Editor-in-Chief
SESHADRI SEETHARAMAN Copyright © 2014 Elsevier Ltd. All rights reserved.
p. 598
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4 Kanutan Ba eKCIUTyaTaTCHS yYyH KETaIuTraH XapakaTJapHUHT KaMalHIIH,
IIYHUHTICK, HWIMYU Kydura KeTaJWraH XapaKaTIapHUHT KaMaWWII XaM YHHUHT
ad3TUTHIND.

1.3 MuTcyOucH y3J1yKCU3 MUC EPUTHII KAPAEHH

Mutcybucu kapaéHu OWUp BaKTHUHI Yy3MJla MHCHU INTEHHTa JPUTHO
KOHBEpTEpJIalll kapaCHUHU amaira omupaad. Mutcyoumn neuyn MutcyOuim
Metamnap kopnopauusicu ToMouuaan 1974 iinnna SnoHusiga spatuiras.
XKapaéununr ad3zammru:

- IITEWHra >pUTHIN Ba KOHBEpTEpJIall OOCKUWIApH MEYHU UYua OOPHUILIH;

- JpuraH Macca OWp KOWJIaH MKKMHYM >KOMIa rpaBUTATCUsl TabCUpHUAA OKUO

yrumm?,

“Haocuma” 3aBoauaa ymoy xapaéH OMIaH uiuiad Typral 3puTHII MaKMYHHUHT
YHYMJIOPJIUTH  KYNPOK EpUTHIN TEYMHUHT UIUIAIINIa, YHUHT TY3WJIUIIUTA
oormukaup. Ymymuit nuametpu 10,2 Ba 7 meTp, OanaHiyurua 2 MeTp, BAaHHACH-
HUHT yyKypJurd 800 MM, TOIIKOJ BaHHACUHUHT 4yKypJsuru eca 20-30 mMm Oyniran
OBaJI IIAKJIUAArd €pUTHIL MEYH TYJia aBTOTeH Xoiaa uuuiaau. Kapaén tapkuouaa
45 % raya kuciopoau OYynraH XaBo OwiaH IMypKall HaTHXKacuAa SHI IOKOPHU
KaBaTJIapZiaH Oupwura skouamran 3putui neuuga oopaau. [luxra kopummacu 1%
raya sAXmuiad KypuTwirad, TapkuOuaa Muc OoMHMTMacH, KBapc, OXAaKTOIl,
KOHBEpPTEp TONIKOJM Oynaran Oupukma medra rokinad typwiagu. [lluxra
KOPUIIMACHHUHT TYXTOBCHU3 IOKJIATUIMIIN HATHKACUAA Y3ITYKCH3 SpUTMAHUHT 65%
muciu mTedH Xamaa 30-35% KpeMHHHIM TOIIKOJI apajaliMacd Ouprajukia
MACTKU KaBaT/a JKOWIaIran nevra EMMK HOB OpPKalIu KyWrin0 Typaiw.

ConuiuTupMa yHyMIOPJIMK SPUTHUIN IeUnaa cyTkacura 10 T/M?HH TalIKui Tca-
Ja, JEKUH Oy KYpCATKUYHM TEXHOJOTHK XABOHUHI TapKUOWJAru KHCIOPOJIHU
KYMaWTUpUII Myau OUilaH UKKU 6apodapra OpTTUPHIL MyMKHH.

Kenmarm arperar 25 KB. MeTp MaWJOHHW TAaIIKWJ JITraH dJEKTp M€Y yuTa
ANEKTPO] OMJIaH TabMUHJIAHTaH OYIKO, CyIOK TOUIKOJ BAaHHACUHUHT uyKypJuru 600
MM HHU TalIKWI €Tagu. TOMIKOJ TapKuOMAaru MUCHM KaMOaraJUIalUTUPUIIL Y4yH
0ab3aH KOKC Kymub Typuiaau. by ep/an onuHTaH MTEHH TYFPU CYIOK XOJIHJIa STHA
€MUK HOB OPKaJIM MAaCTKHU KaBaTAa >KOWJIAIlraH KOHBEPTEP Meunra Kyuuiaam.

HNkxuHaum mMaxcynoT 3ca tapkuomma Cu — 0,5% 6Yaran Ba CuOy,— 30-35%man
ubopaT OYyiraH TOIIKOJ alloXHIa YCKyHa EpaaMulia KyMOKIAIITUPWUIUO, CYHT
Maxcyc TalllaHMa JKOWra YuKapu0 TaruiaHaIu.

*TREATISE ON PROCESS METALLURGY Industrial Processes Editor-in-Chief
SESHADRI SEETHARAMAN Copyright © 2014 Elsevier Ltd. All rights reserved.
p. 597
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Figure 2.1.39 Schematic flow sheet of the Mitsubishi process. Adapted from Ref. [98].
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1.4 — pacm. MutcyOumm ;xapa€HUHUHT CXEMATUK KYPHHHILIH.

Ha3zopar caBoJsiapu:
1. Myannak spuTuil OujiaH BaHHAAa SPUTUIIIHUHAT Oup Oupuaad dhapku HUMaaa?
2. Mutcyoumm xapaéHUHUHT ad3aJUTMK TOMOHJIApH HUMaza?
3. Aycment xxapaHUHUHT ad)3a/UTMK TOMOHIApH HUMasa?

doiigananrad agaduéraap:

1. The Metallurgy of the Common Metals, Gold, Silver, Iron, Copper, Lead, and
Zinc, by Leonard S. Austin. 2012.

2. Treatise on process metallurgy Industrial Processes Copyright © 2014
Elsevier Ltd.

3. Charles Herman Fulton Principles of Metallurgy: An Introduction to the
Metallurgy of the Metals Forgotten Books (July 19, 2012)

4. Chemical Metallurgy: Principles and Practice. Chiranjib Kumar Gupta
Copyright © 2003 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

5. Corby G. Anderson, Robert C. Dunne, John L. Uhrie Mineral Processing
and Extractive Metallurgy Society for Mining, Metallurgy, and Exploration
(February 18, 2014)

6. A.C. Xacanos, K.C. CanakynoB, A.A. IOcynxomxkaeB. Panrnm merammap
MeTaJLTyprusicn. YKyB Kymianma. —T.: ®an, 2009. - 284 6.
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2-MaB3y: MuC IITeHHIAPUHA KOHBEPTePJIall )KapaéHu
Pexa
1. Muc mreiiHIapuHU KOHBEpTEpIIall kapaCHIapUHUHT OyTYHTU KyHAaru
aXBOJIH
2. KonBepTepHH meun napameTpiiapu

Tasstnu c¢y3 Ba wubopasap: konseprepinam, Kennecorr—OyrtoTec Maiania
kouBeptepu, MHCO mamana koHBepTepH, BAaHHAJa KOHBEPTEPJIall.

2.1 Muc mTeliHJIapUHA KOHBEPTEPJIall KapaéHIapUHUHT OYyTYHTH KyHAaru
axBOJIH

KonBeprepnam sxapaéHu NUPOMETAITYPTUsl TEXHOJOTHUSCUHUHT SHI acOCUU
oymummapumaan Oupu OYnuO, muc OoWWMTMacu €KW MUCIU pyJa KaWCH SPUTHII
MeYr/ia SpUTHINIIHAAH KaThU Ha3ap, OJMHIAaH MaxCyJOT KOHBEPTEp NacTrOXura
IOKJIaHaIu. Muciau MTEeWHHU KOHBEpTEpJallJaH acoCHil MakcaJl TapKuOura
OJITUH, KyMyll Ba OOIIKa allpuM HOAUP MeETaJIapHU OUPHUKTUpPraH XoJja,
Tapkubuga 96-98 % muc Oyaran XoMaku MUC OJIMIIIUP®.

KonBepTrepiaiil ¢y3u y3u CyIOK XOJIard ITeHH TapKUOWgaru TeMUpP Ba OJITUH-
TYTYPTHUHT XaBO €KUM KHCJIOpOAra OOWMTUIITAaH XAaBOHUHI arperarra IypKarl
OpKaJIU OKCUJIJIAHTAHJIUTUHU OWJIANPAJTIH.

ByryHru kyHja KoHBepTepJiall >kapaéHUHUHT OMp KaH4a yCyJUIapu MaBxXy/I:
Kennecorr—Oytorec mamana kouseprepu, MHCO mainana koHBepTEpH Ba BaHHAAA
KOHBepTepJIalll TEXHOJIOTUsIIapUIUp. DHT 3CKU TexHoJorusaad oupu 0y [leupce-
CMuTX KOHBEpTEpall KapaCHUAUP.

Exhaust gas

» Movable
\ hood cover

Siliceous

Figure 2.1.36 Cutaway view of a horizontal side-blown Peirce—Smith converter for producing blister
copper from matte. Adapted from Ref. [93].

2.1 — pacm. KonBeprep meun.

100 #ungan 6epu OyTyH nyHE OVilMua KYNTMHA MHIC 3pUTHIL 3aBojjIapuia yuioy
Takin( KWIMHTAaH KOHBEpPTEpJall YCyJId aMalija KEeHT WILIATHO KEeIMHMOKIA.
Mucnu mrelin acocan CupS xampa FeS man xocun OYiaraH OJTUHTYTYPTIU
OMpUKMATHD.

YHUHT TapkuOugaru MUC ameécu Ba OOMUTMACH KalCH €pUTHIN Meuuaa KanhTta
unianranaurura 0ormuk xoinaa 20 % nan 70% rava 6ynagu. Ontunryrypt 2427

sTREATISE ON PROCESS METALLURGY Industrial Processes Editor-in-Chief
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% atpoduma 6ynmaau. TeMUPHUHT MITEHH TapKUOWIAa OYIUIITN MHUCTAa OOFJIHK, STbHH
MUCHUHT IITEHH TapkuOuaa OPTHIIM TEMUPHHUHI KaMaWWIIUra oiud Kelmaau EKu
akcuHua Oymmmu myMkuH. KouBeprepnam 2 Oockudnma Oopamud. ABBal IITCHH
CYIOK XOJIJa KOHBEpTepra IOKJIaHaah, CYHI IITEHH TapKUOWJAaru TEMUPHU
okcuanad, TOIIKOJ XOJIaTUTa YTKa3ull y4yyH KBapciau &k Oomka (mycmap
KYIIUJIA]IA.

HaTtmxana onTUHTYTYypTJIM TEMHUP OKCHJUIAHUO, TOLIKOJ X0JIaTura yTaau, TEMUP
OKCH/IM Ba OOILIKAa TOLIKOJI TapKUOWra KUPYBYM OKCHUJUIAp IUTEHH TapKUOMHUHT
3UWIMTMAAH aH4ya MacT OYNTraHIUIW Y4yH NEYHUHI FOKOpU KUCMHra 4yukagu. by
XOcui1 OYJIraH TOIIKOJI NEYJIaH ATUK XO0JIaTAa YyMHusIapra CyloK XoJiaa Kynuiaan Ba
KaliTa MIamra >KyHaTwiagu. TeMUpCyI(pUAMHUHT OKCUJIJAHUIIM HaTHXKacuia
XO0cui1 OYJIraH OATHHTYTYPT cyi¢aT KUCI0Ta oJIu 1exura xxyHatunaau. Ly ounan
TeMUp Ba OOIIKAa OKCHIJIM OHPUKMATAPHUHT TeYJaH YUKApuO TallIaHHUIIN
OooMuTIraH MUC CyAQUIMHUHT (OK MATT) XOCHJI OYJIMIIM OPKadu KOHBEpTepJiall
XKapaCHUHUHT OMPUHYM OOCKUYHUTA SIKYH sICATa/IH.

NkkrHuM O0CKMYJa APUMOATHHIYTYPTIA MUCHUHT (CuzS) TYIUK OKCHUTAHHUILIN
Ba METaJUI XOJura aanuimu 13 Oepaau. MKkuHYM OOCKHYIa XaM TEXHOJOTHUK
OKOBa Ta3 TapKUOMJa OJITUHTYTYPT OKCHUJIMHUHI TapKUOM MHC CYI(PUANHUHT
okcuanaHumu xucooura 10 %raua, rox yHJ1aH XaMm OpTUK Oyiaau.

2.2 KonBepTrepHHM Ne4Yu napamMeTpJaapu

Xo3upru KyHJa KyNrvWHa 3aMOHABUM METAJUTyprusi CaHOATHA, acoCaH,
TOPU30HTAJ X0JaT/Iard KOHBEPTEPIIAp UIILIATHO KETMHMOK/IA.

Acocan, amanuérna curumu 40, 75, 80 Ba 100 ToHHa, y3yHauru 6-10 wm,
muametpu 3—4 M xamaa ¢pypmaniap conu 32 tagan 62 tarada O6yiaran KoHBepTepiap
KEHI' MIUTATHJIMOK/IA.

["'opuzoHTan KoHBepTepap LWIMHIPCUMOH 3TWIyBYaH ammapar 0ynuo, skapaéH
y3Iykid paBuiiga oau0 oopunagu. Tamku runodpu 20 — 25 MM KalUHIUKAATUA
nyjaT JUCTAAH KoIulaHraH OYnuO, yHuHTr auametrpu 3 — 4 metp, y3ywiaura 10
MeTpraya Oymaau. MUku KUcMH TYJIHMK OJ0BOApAOII, XPOMOMArHE3WTIW FUIIT
Owitan Tepu6 ynkwirad. Funod Ounan yrra ynaamiiv FUIIT OpaIMFUTa 0JI0BOApP 101
Kymian amé Kyiwiaad. BbyHWHr cababu, Xapopar omraH capud TEpUTaH FHIIT
KEHraluIM Ba Y3MHUHT XKMUHU Y3rapTupuiin MyMkuH. KonBeprep TYpT KypT
COKKAJIM FUJIIUpaKJagap yCTua sKoumamran 00, 371eKTpoIBUTaTes Ba PEAYKTOP
€plamMu/ia STWINII YIYH FUIO(PHUHT Xap MKKaja TOMOHUTA FUIITIW FUJIIUpaKJaIap
VpHatwiran Oynamu. IIyHMHr ydyH XamM KOHBEpTep TOpHM30HTan YK arpoduma
STWJIMILIN Ba SPUM aWjlaHa XOJMrada aiaHuiid MyMKUH. KoHBepTepHMHI Opka
TOMOHUTA XaBO IMypKalll yuyH Qypmanap ypHatuiaran Oynaau. Kouseprepra Oy¥3u
OpKaJu CYIOK XOJja IITeHH KyWujaaau Ba XOCHJI OViIraH TOIIKOJ, XOMaKd MHC
Xamia OKOBa TEXHOJIOTHK Ta3jiap xaMm OYFU3 OpKalu YUKAJIH.
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Figure 2.1.37 Chemistry of reactions taking place during the two stages of Peirce-Smith converting.

2.1 — pacm. KonBeprpenani kapaéauga 60paguran KUMEBHIA peakiusiiap.

Kyiimma  xoHBepTrepra TaaulyKJId  alpUM  TEXHOJIOTHMK

KCIITUP I/IJIl"aH6 .

dypmanapiaru cONMIITHPMa Imypkam capgu, m>(cm®. Mun)
[Typkam 60cumu, MIla

dypMagaH mypKaJlaHyBYM MypKalll TE3JIUTH, M/C
koeddurcuiientu, %

MypKari OCTUa KOHBEPTEPHHUHT UIIUIAII BaKTH,%o
xaBo capdu, M 1 TOHHA IITEIH yuyH

I TOHHA XOMaKy MUC y4YYyH

Konseprep TOMKOIMHUHT YUKUIIH, %o
KouBeprep TOIKOAMHUHT Tapkuduaa, %o:

MUC

KPEMHE3EM

KypcaTKuuiap

0,5-1,2
0,1-0,12
100-150
95-98
65-80
1250-1750
2100-5800
30-80

1,2-3,0
20-28
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TEMUDP 50-55

MUCHUHT OJIMHUIIH, Yo: (YTHUILIN)

XOMaKH MHUCTa 87-92
COHBEPTEp TOMIKOJIUTA 3-6
KaiiTapmasnapra 4-6
X0Ka30 €‘KoTunuiapra 0,5-0,8
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Figure 2.1.38 A sketch of combined flash smelting and converting flow sheet. Reprinted with permis-
sion from Outotec Oyj, Espoo, Finland on April 23, 2012.

2.2— pacM. MuC METaJUTypTrUsSCHHUHT TEXHOJIOTHK CXEMACH.

Ha3zopar caBosuiapu:
1. Kennecort—OyToTec Malrana KOHBepTepHaa KaHaai skapaéuiap copaau?
Koneprep neunapuHuHT OMp-Oupuaan ¢papkya HUMaaa?
3. KonBeptep neynmHUHT acocuii KypcaTKUWIapura HuMainap Kupaau?

N
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3-maB3y: Cyl0K BaHHA1a IJPUTHIII KAPAEHIaApH
Pexa
1. BanrokoB nieun
2. Cyrok BaHHAJa DPUTHII )Kapa8HUHT KYPCAaTKUWIapr

Tasstnu c¢y3 Ba wubopasap: kouseprepnam, Kennecorr—OyroTec Maiaia
kouBeptepu, MHCO mamana koHBepTepH, BAHHAJa KOHBEPTEPJIall.

3.1 BanokoB neuu

CyHrru nmuiapaa oFup caHoaTAa, AllHUKCA, PAHIIM METAJUTYypPIrusia aBTOTE€H
*apaCHllap KEHr KYJUIaHUIMOKJA. ABTOTreH >kapa€H ne0, KUCMaH TallKapuJaH
EkuiFu capd KWITaH XOJAa, OJTHUHTYTYPTIH OWPHUKMAaTapHUHT OKCHITAHWUILIU
HaTWXacuja axpalu0d 4YMKaJWraH HCCUKIMKHUHI jKapaéHra Tyia cap(aHuIInra
auTHIIAIN.

MockBa mynmar Ba KOTHMIIMAajap HMHCTUTYTUHUHT “‘Panrim orup meramnap
MeTaiyprusicu’” kadeapacu OJuMIIapu TOMOHHUJAH TakIu( STHITaH SHTH KapacH
“CylOK BaHHaJa 3puTUIll” €0 aTanaiau.

V30K iniap jaBomuzia otacu, npodeccop Braaumup AnapeeBny 6ouuiarad
UIIIHUA caHoaT MMKEcuaa Yy, npodeccop Anapeit Bragumuposuu BaHiokoB Tat-
OMK KwinO, IOKCaK IOTYKJapra HSpHIIIM Ba METAUTyprusi CaHoaTura yTa yHyM-
Jopaurun OwiaH axpanud Typaauran sHru arperaT onu0O kupau. lledynu
TaKOMWUIAIITHPUILJA, YHH Xap TOMOHJaMa 3aMOHAaBHil »kuxosnamjga Mocksa
nynar Ba KOTUIIMalap WHCTUTYTU ojumiiapu Ounan Oupranukna “TuHcBermer”
(panrmu  Metautap Oo0m  WIMHMA  TaAKAKOT WHCTUTYTH, MOCKBa 11axpm),
“I'unponuken” (HUKEN WIMHH-JIOMMXA TaIKUKOT HHCTUTYTH, MOCKBa mIaxpH),
“KazmuncBermetr” (Ko30FMCTOH paHIid MeTauiap  Basupiuru), Ko3orucTtoH
@annap axkageMusicu oqumiiapu xamaa Hopuick Ba banxam KoH-meTautyprus
KOMOUWHATH, Ps3aH uiaMuil TaaKUKOT Taxxpuba 3aBOJIM MYyTaxacCUCIapHu Ba WIMHM
XouMIIapH (aosl MIITUPOK STULIAN.

ABBanura cuHoB Oup Heua Oopa Ps3an TaxpuOa 3aBoau neuyuga yTKazuiuo,
XM HaTwka Oeprad, 1986-itmnu Hopuiick kKoH-MeTayutyprus KOMOWHATHIA TYIia
CHUHOBJIaH YTKa3WJIJIW. Xap TOMOHJaMa SXIIW HATHXKajlap OJWHray, YHHHI TEXHHK-
UKTHUCOIMM KypcaTkuwiapu Hadakat yma mnaitna coouk Wrtudox canoatuaa
UIUiad TypraH SPUTHIN Te4wlapujiaH, OaJIKM PHUBOXKIAHTAH YET JJIJard apum
newiapiaH XaM YCTYH 3KaHJIUTU HaMOEH Oya Gonutaau.

1987-itunna Uttudox Basupnap Kenramumuunr kapopura OumnHoaH, A.B.
BanrokoBHUHT BapoTUIaH CYHT ymIOy 3puTHII Nieunra “BaHiokoB neun”, xapaéHra
aca “BaHrokoB xapaéHu” ne6 HoM Oepuiau. Acra-cekuH ora-0osia BaHrokomiap
OolluTaraH WIIHM YHUHT [IOTHpJyiapy MockBa mynar Ba  KOTHUIIMAJap
UHCTUTYTUHHHT ‘“PaHrim orup metamiap Metamutyprusicu’” KaeapacuHUHT MYIUpH
npodeccop, TexHuka ¢annapu nokropu Banentun IlerpoBuy buctpoB Ba Anekceit
SAxoyneBuy 3aiiceBiiap 1aBOM ATTUPUO KeIMOKAa. Yiap HungaH-vuiara “BaHiokos
neYn” ’HU TaKOMWJUIAIITUPUO, IOKOpUAA KAl OSTUIraH HWKKUTa KaTTa KOH-
MeTaJuTyprusi KoMmOMHaTH A TY1a MyBadPaKkusTIN UITUTANINTA OO Keaumap.
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[leununr caHoarra KupuO KEIHUIINA Ba YHUHT KOHCTPYKTUB SPATHIIMIIN Y30K
Hnsutapaa, acocaH, YTMULIAArd MUPOMETAILIYPrusl NEWIAPUHUHT MyKaMMal TaKo-
MUJUTAIITaH OUp KYpHHMILH, Aecak MyOonara Oynmaiiau. [ledHuHr maxracu TyFpu
Oypuakinu OYymmO, opacuaga CyB YTHO TypHIIHMra MYJDKaJUIAaHTAaH MUC TUIATAJapH
YpHaTUiIraH. AHa 11y CyB COBYTKUWIApH EHUIAH TOMMHI KUCIOPOAIU XaBo ¢pypma
OpKanu €H TOMOHHUZAH NypKa0d Typwiaau. XaBo IypKaJlaHTaH CYIOK BaHHara
IOKOPHJIaH Xap XMW1 XaXMAaru KyMOK IIUXTa 0k1a0 Typuiaau. @ypMaHUHT ACTKU
KUCM OyJIMMuJa SpUTMaJaH TOLIKOJN Ba IUTEHH a)xpanud, Xxap MKKajla TOMOHUJAaH
YypHaTWIraH CU(POHIIAp OPKAIX XOCUJ OYIraH MaxcyJoT Ie4JaH THHUMCH3 YUKapuO
TypUJIAIH.

4.1-pacMia KypcaTWITaHUACK, IMMEUHUHI aCOCHN KyJalJIUTd Xap HMKKana €H
TOMOHMJIaH KHUCJIOPDOJHUHI TYFPU IIMXTa TYIIAETraH 3pUTMa OCTHAAH IIypKaja-
HUUAUP. By yCTKM Ba OCTKM NypKaJlaHWII KapaCHJIapura KaparaHja aHya KyJai
Ba HMCCHKJMK Macca ajJMallMHyBUIa Y3 TabCUPUHU IOKOPU MEBEpAA KypcaTaiu.
VYHaaH Talmkapu, BaHHa/JA dpUTaH Ba Xajau 3pul yJarypMaraH ameénap apaiamnmacu
XapakaTUHUHT OWp Xuiaa OuWKUpJjamura onud keaaaud. AHa LIy 3puTMajgard Oup
XWIard TOMMUM ali€IapHUHT aillJIaHUIIKA Ba OMKHUpJaly Maiina cyiaduaiu 3appa-
JApHUHT OMp-OMpHra TYKHAIIMIINWTA, OYHUHT HaTHXKacuia 3appajapHUHI HUpHUKIa-
HIyBUTa OJIUO Kenaau. DpuTMaza *apa€H KaHaail xojaTaa pyl OepullingaH KaTbU
Ha3zap (XapakaT, TOIIKOJ KOBYIIKOKJIMIM Ba XOKa30), KaTTajallraH IITEHH
3appajiapy MeYHUHT Tyoura, mreiH ¢azacura uykaau [19].

mo’ri

homashyo
\
\ ..
A 4N tajiy gaz toshqol
NN 2
havo-kislorodli gorishma

shteyn

3.1-pacm. Bantokos neuun

Cynduamm muxra TapkuOUgard KBapciau (QUIyc TOIIKOJAA T€3 DPUN/IU, TOII-
KOJTHUHT XOCHJI OYJIUII Te3TUTMHA HUXOATAa OPTTUPUO 1000pau.

Kapaéuga ToMuunmap OpaJMFUIATH KOJIECCEHCUS (SbHU DHEPTHs CHCTeMa-
CUHUHT KaMaiuimu OWjiaH CYIOK Ba KaTTHK (a3ajmapaard XaKMIIApHUHT ¥3-y3ujaaH
OMPUKUIIIN) MMTEHH TOMYUJIAPUHH YpTadaJamTupaan. JIeMakKu, ICYHUHT YHT OCTKH
KHCMHJIard INTEHH  TapKUOWJard MHC INTCHH OYJIUMUHUHT YCTKA  KHCMHTa
HucOaTaHn 0op-ityru 3—5% ruHa GapK KUIUIIA MyMKHH.

[lITeitH TapkuOugaru MHCHUHT OPTHUINM OujiaH OollKa MeuyIapaarujiex,
TOIIKOJI TApKUOUJArk MUC TapkuOu xam optud Oopaau, OUPOK KyAa KaM MUK-
nopaa, sbHA 45-50% MucCau mTEeWH oJuHTaHAa, Tomkoagaru Muc 0,5-0,6% man
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nesipiii opTMaiinu. BaHiokoB meunga HadakaT MUCITH XOMAIE, 0aaKd MUC-HUKEI-
JU KJIIMHKEPHUHT MHUC IMUXTACMHU XaM OUPJEK 3PUTHO, peKaTAMTUPUITAH XOJI/a,
KEepaKJIM TapKUO/1a MUCIIH IITEHH, Cyl(aT KUCIOTa OJHINTa MYJDKaJIJIaHTaH CyI(u
Ba cyy(aT aHTUIPUIITN TEXHOJIOTHK Ta3 OJHII MyMKHH.

BaniokoB neuuja xap KaHaail MUCIM MaxcyJoTjiap €Ku aménapHu 3pUTHO,
yHAaH MHcra 0o#l mrTeiH onuim MyMKuH. [IIyHUHT ydyH XaM ymly pHCOJIaHUHT
OJITUHTH 000Japuaa KypcaTUITaHUJEK, METAUTypruk Xucob Wynu OuiaH aménap
TeHIJIUTM Xucobnanaau. Xo3upru kyHaa “Onmamuk TMK” OAXnarm SIKE Ba
KME neunapuna Onmanuk pyxX 3aBOAMHUHT MHCIM KIMHKEpJIapu KaiTa
unuianmokaa. lllynunrnek, Oomika Oapua SpUTHIN 3aBOJUIapUIa XaM MUCITH,
TapkuOuga KUMMaTOaxo MabJaHu Oop KiIMHKepiap BaHiokoB mneudja Kaifta
UIUIaHUO, KyIIuM4ya MHUC Ba HOIUp MeTamiap oiuHMokaa. lllyHuHr yuyH xam
BaHI0KOB NEUMHUHT METAJUTYPTHUK XMCOOU]1a KIMHKEPHUHT PATCUOHAN TapKUOWHU
€UMII OPKAJIH TEXHOJIOTMK XUCOOHU OOoLIIaiMus3.

3.2 CyoK BaHHA/1a 3PUTHII KAPAEHHHT KYpPCATKUWIAPH

3aMOHaBH, IOKOpU camMapaJopiid aBTOTCH >Kapa€HlapjaH OupU — CYIOK
BaHHaJa cyndua muc 6oruTMacuuu sputuiaup. XKapaéuaunar appasiru Homu [DKB
(Cyrok BaHHazma »3puTuil), MOCKBa TEXHOJIOTMK YHUBEPCUTETUHUHI (WJITapUTH
MockBa nyiar KOTHUIIMAaIap UHCTUTYTH) “OFUp paHriv MeTajuiap MeTaJLTyprusicu”
kadenpacu myaupu npodeccop A.B.BaniokoB Tomonugan 1951-itun myammdiuk
I'YBOXHOMAaCH OWJIaH XWUMOS KWJIMHTAH TaJKUKOTHM CHHOBAAH YTKa3uO, Y30K
Wummap wiMud u3gaHUIm onub Oopau. YmlOy aBTOreH kapaéHu Impodeccop
BantokoB Oonruunuruia spaTuirad Ba Ky JaBiaTiapa TaTOUK THIITaH.

KapaéHHUHT MOXMSTH CyJI(PUIapHU TOLIKOJ APUTMACHU]Ia, KUCIOpOH EKU
KHUCJIOpOATra OOMUTHIITaH XaBO OKUMUJa EHaupuiaan nuoopataup. XKapaéu keccon-
JaHTaH WIaxTajd [eyaa, SPUTMAHMHI TMACTIAH IOKOpUra Kapad KyTapuidild
IapOUTHA aMara OIUPHUIIaIHN.

Xo3upru naitaa BII xapaénu suuaf neyga S5puTHIN YPHUIA KYJUIAHWIMOKAA.
Hopunick Ba banxamr Tor-Merayutypruss KOMOMHATIapuaa »kapa€H Tyjaa TaTOMK
stunraH. [leunuHr xomamécura 0oinT™Ma, GIyc Ba KaTTUK aiJlaHyBUYaH MOJIaiap
Khpaad. XOMalEHUHT yMyMuid Hamiuru 6—8 %. Ileura cyrok KOHBepTEp TOII-
KOJIMHU KyHHUIIl MyMKHAH. XOMaIll€¢ MEYHUHT FOKOPY KUCMUJIaH BaHHA/Iaru 3purmara
foximananu. IlITeitH Ba TOMIKOJ MEYHUHT Kapama-Kapiid TOMOHJIApHAaH, CU(OH
OpKaJIu YMKapUJIaIu.

Kecconnap 3uunuru yta 1okopu Oyiran muciaaH Tail€épianrad. TexHOJIOTHK
rasjlap KeCCOHJIaHTaH Iaxtaaad yukapwiaau. [laxrana axpanuin qaBpyura YukKKaH
OJITUHTYTYPT KHUCMaH EHAupWIaaud. ['a3map KO30H-COBYTKHYJIApAa COBYTHIHO,
YaHr/laH To3ajJaHuo, cyndar kuciaoracu onuira woodopunanu. “Hopuick — Huken”
OAX Ba “banxam muc” caHoar Oupriammacd KoMOMHaTiIapuaa unuiad TypraH
NEWIAPHUHT TEXHUK-UKTUCOAUN TaBcu(uapu 3.1-xkaaBania KeITUPUITaH.

BIl KOHCTpYKCUSICMHUHT WCCUKJIMKHM JOWUMHUHN ynuiad TypuIll UMKOHUSTH
KarTa. XapopaTHUHI MakKcuman KuilmMatu aiiHaH ¢ypMma €HuUJa KyTapuiiaau,
KHUCIIOPOJHUHT OKOpU capdu, XapopaTHUHI oprtuiiura onud kenanu. Kecconnap
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€Hua SHT TacT xapopar oynmumMiapaa 6yiaaau. XoMamé roKIaHaIuTaH KONUIa Xam

Xapopar siHa/1a macasiiu.

1-xomam€, 2- Tomko, 3- MTeHH, 4-3appa XxapakaTtH, 5-pypma, 6-mypu, 7-xamria,

BaHIOKOB MEYMHUHT KYHIAJIAHT KECUMHU 3.2-pacMa KeITHPUJITAH.

8-TyliHyK

3.2-pacm. BaHIOKOB NeYMHHMHT KYHIAJAHT éH KECUMHU.

3.1-xanBan

BaHIOKOB NEYNHUHI allpUM TEXHUK KYyPCATKUYJIAPHU

No Hopunck banxam

1. |Xomamé oyitnua uiiab yrkapui) 80 80
YHYMJIOPJIUTH, T/(M. CYT)

2. |Dypma KecuMUIa IEYHUHT YHU, M 2,5 2,3

3. |IllTeliH BaHHACUHUHT OaJlaHIJIUTH, M 0,5 0,49

4. |Tomkosn BaHHACUHHUHT OaJlaHJIUTH, M 1,1 1,2

o. |EpurManapHuHr ymymuil OanaHyiuru, M 2,4 2,6

6. |Kucnopognunr xaBo OunaH OOMHTUIHUII 64-65 65-75
napaxacu, %

7. |11 GoituT™Ma y4yH KHCIOPOIHUHT capdu, M3 140-300 140-300

8. |[leununr doiimanu um gapaxacu, % 97 84

0. |MwucHuHT MUKTIOPH, % ;
a) mreHaa 45-50 44-47
B) TOIIKOJIIQ 0,6 0,5-0,74

10. |CO2 HuHr razmara MUKI0pH, % 20-35 24-30

11. |I"a3HUHT YaHTIIMK Aapakacu, I/m3 15-2 2-3

12. |HYaHTHUHT aXXpajaubd YUKHUIIIH,
xomaiéra Hucoartas, % - 1,1

13. [MucHuHT axpatud oJuHULIY, Yo 97,3 97,1

14. |Hogup mMeTammapHUHT a)XpaTuO OJIMHUIIN 99 99
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Kentupunran mabnymoTinapaan kypunuO typudauku, BII xapaéuu onnunru
KYpHWIraH TEXHOJIOTHsUIapAaH aH4a ad3anpoxamp.

Xo3upru nanmtaa BaHIOKOB kapa€Hu SJUIMF 1€4/1a SPUTHIL Kapa€HU YpHUIA
KyutaamiMokaa. Hopriick Ba banxarn Tor-meTamuryprus KoMOMHATIapuaa skapaéH
Tyna TaTOuK Twirad. [leununr xomamécura 0oitnT™a, Quiyc Ba KaTTHK aliJlaHyBYU
MoAAaIap KUpaad. XOMalEHUHT yMyMui Hamauru 6—-8%. Iledra cyrok KoHBepTep
TOILKOJI KyWHIII MyMKHH. XOMall€ IEYHUHT FOKOPY KUCMUIAH BaHHAJaru 3puTMara
fokinaHaau. llTeliH Ba TOIIKON MEYHUHI KapaMma-KapliM TOMOHJIapHaaH, cU(OH
opkanu yukapwiaaau. 3.2-xaaBanga 100 xr xomamé yuyyH BaHIOKOB NEUYMHUHT
UCCUKJIMK OaJaHCH KEJITUPUJIITAH.

VICCHKJIMKHUHT KaTTa XaXMHM OJTHHIYTYPTHH OHpHUTMana €EKUIl JaBpuaa
axpamu0 uyukaau. ONTUHTYTYPT IOKOPHM Japakaiu CyJI(QUITaApHUHT aKpasivdil
xKapaCHuma maino Oymaau. ['a3 XakMumard OKOpU XapopaTiap OyHra Kymak
Oepagu. lllyHuHr ydyH xomamé mnedra OKJIAHUIIM Y3IYKCU3 OKUM OuilaH
OepUITUIIN KEPaK.

3.2-xanBan

100 kr xomamé yuyyH BaHIOKOB IEYHHUHT MCCUKJIMK 0AJIaHCH
Kupur Mm/x | % Yukumn Mk %
VYrneponnus | 51,4 18,7 Oxopu cynduanap- 31,8 11,6
T EHUIITN HUHT QXXPaJTHIIN
C au CO2|82,6 30,0 I'az CO2 maxnuparu |34,4 12,5
ra CHUIIN OJITUHTYTYPTHHHT

naujgo Oynumm
deC au | 1154 | 42,0 CaCO3 =mHr axpa- 5,86 2,1
®eO ra JIAIIN
OKCH/IJTAHH-
01074
®eO wuunr | 18,4 6,7 Tomkos Ouman 17,2 28,0
a0
oyumm
Tomxkomuun | 3,87 1,4 [ rein Omman 45,1 16,4
r mnaiigo OV-
B1Z000051
Amé ounan | 2,5 0,9 ['a3 Omtan 59,8 21,7
Knunkep 0,17 0,06 Hamuunar mapuana- 14,45 5,24
OunaH HUIIH
Xapo omman | 0,63 0,23 Yanr Omtan 1,68 0,66
bomkanap 4,7 1,7
Kamu 275,0 |100 Kamu 275 100

BantokoB apa€Huaad uiuiad YukKapuil YHYMAOPIUTUHUA OpTTUpUIIAA (Poii-
JNaJaHUIl, TEXHUK KHCIOPOJHHM MHIUIATHII Ba XOMAIIEHW HSPUTMAHHUHI YCTUTa
roKJam unpiad yukapui yaymaopiauruaua 100-150 /M2 cyTkaraya oiaud 4MKUIIN
MyMKUH. BII HM 5MmyscHOH xapaéHu AeHUIl MyMKHWH, YyHKH YHJIA XOMAalIEnaH
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TYnuK  (Qoimananum, aTpod-MyXuTHH Myxodas3a KWIMII, TEXHOJOTHUSHU
aBTOMATJAIl Ba KOMIUJIEKC MEXaHM3aTcusiall OOIIKa Iewiapra Kaparahjga OCOH
KEe4aI.

BanrokoB xapaénuma MogaanapHuHr Gu3uk-kuMEBuii y3rapunuiapu KMOIT
xKapa€HuJa YTaauraH peakcusuiapra mMoc kenaau. ®Pakat Oy kapa€Hna xamma
peakcusiiap 3puT™Ma Murja YTuiy ouinan axpanud typanu. by xapaéunap Oupukma
Ba MOJJIAJIAPHUHT aXXpaJUIY, CyIDUITIApHUHT OKCUJJIAHUIIH, CYIPUA OKCHAJAP
OwiaH Yy3apo OofiaHUILIApU Ba OolIKaidapaup. PeakcusiapHUHT TEpMOJMHAMHK
taBcuduapuan KMOII xapaénuna yranuran skapaéunap OuiaH 0axoJialll MyMKHH.
dakaT ’puTMaza IOKOpH Xapopar Oynranu, auddysuon xkoedhduTcHeHTIAPU
KaTTapoOKJIUIU Ba JPUTMAHUHI Ta3 OwiaH OapOoTax OYiIraHu peakCHsUIAPHUHT
TE3pOK Ba TYJIApOK OKUO YTHUIIIUTa OJTMO KeTaaH.

Kapa€n matmxkacuma cyiaduI-OKCUI IMYJCUSACH TMaWgo Oyimamu. DOMyJcus
yykuO, BaHHaJA IITEHH Ba TOIIKOJITA aXpalaau. AXpaaull YJIapHUHT Xap XMW
(U3HK-KUMEBUI XyCYCUATIApU HaTWkacuja Oopanu. BaHIOKOB jkapaéHuIa TypiH
OupuKManap KailTa WIUIaHUIIM MYMKUH. JKapa€HHM Oonaui IUTEWH, OOMUTHIIraH
IITEH Ba XOMaKd MHUC OJIMII Japa)kacura xaM oju0 OOpHIM MyMKHH Xamaa Oy
KapaéH Kenakak[la sUUIMF NEWIAPHWHT YPHWTA TYJNUK KYJUITAHWIWIOA MYMKUH,
JIecak xe4 xaM MyOoJiara OyimMaiiiu.

Ha3zopar caBoJsiapu:
1. BaHrokoB me4u
2. Cyrok BaHHAJa PUTHII KapaCHUHT KYpcaTKUUJIapu

doiigagaHral aiadoméetiap:

1. The Metallurgy of the Common Metals, Gold, Silver, Iron, Copper, Lead, and
Zinc, by Leonard S. Austin. 2012.

2. Treatise on process metallurgy Industrial Processes Copyright © 2014 Elsevier
Ltd. All rights reserved.

3. Charles Herman Fulton Principles of Metallurgy: An Introduction to the
Metallurgy of the Metals Forgotten Books (July 19, 2012)

4. Chemical Metallurgy: Principles and Practice. Chiranjib Kumar Gupta

Copyright © 2003 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

5. Corby G. Anderson, Robert C. Dunne, John L. Uhrie Mineral Processing and
Extractive Metallurgy Society for Mining, Metallurgy, and Exploration
(February 18, 2014)

6. A.C. XacanoB, K.C. CanakynoB, A.A. IOcynxomxaeB. Panrnmu meramnap
MeTaTyprisicu. YKy Kymnanma. —T.: ®an, 2009. - 284 6.

31



V. AMAJIU MAIIFYJIOT MATEPUAJLIAPH

1- amaJmii MalIFyJIoT:
TypJan MeTa/ul cakJI0BYH 00MUTMAJIAPHU PANMOHAJ TAPKUOMHHU XucoOami(4 coar)

Nmpan makeaa: XaJlbKOMUPUT-TTUPUTIN MUC OoMuT™Masapu, Mucra 6oi OViaran
ooriuT™Manap, pyxJiu OoMuTMaIapHH palioHal TApKUOWHU XUCcOoOallia yIapHUHT
KUMEBUN TapKUOMHU OWIITaH X0J1/1a XMUCOOIaIl aMalra OMTHPHIIL

Macananunr kyiinaumu: Muc Ba 6omika 6oliUTManapuHu KaiTa UIUTAITHUHT
Hazapuil TYHIYHTUPWITAHJAH KEHUH Xap Oup TabJIUM OJyBUMIa aloOXHJla MUC
OoituT™Manapy, pyx OOHUTMaNapu s’bHU aHUK OMPOH OMp KOHHHHT PyJacura Moc
KuMEBUM Tapku6O Oepunaau. lllyHnan KeuH amaauil MalFyjaoTIap XucooO HIapu
ommb  Oopwmaau. Hatwxkana ~ OoMUTMalapHUHT — paldoHald  TapKuOJapu
TEKILUPUIA]IN.

Paunonan  TapkuOHM  xucoOsam  Xyaau — Oomika — MeTajulyprusiiaru
xucoonamap kabu 100 xr Kypyk Moja yuyH oiubd Oopunaau. XucoOmaiHu ojaud
Oopuill yuyyH anbarra OOMMTMAaHUHT MHHEPAJIOTHMK TApKUOMHU Xamjaa KUMEBHUI
TapKUOWHU OVUIHII Tajlad KYJIMHA/IH.

by xucobGnanurapaa 6y sxkuHcaap cudaTtuga Kougara OMHOaH OJIUNA OMpHKMaIap
kypuHuIMaa KaOyn KwinHrad sseHu  (S102, A1,03, MgO Ba 6omikanap). Kanbiuit
Ba MarHui OKCHJJIapu alpuM XoJiiapaa kapOoHaT Ba cylbdaT Xojrada KahTa
XHUcoOJIaHaIn.

XaJabKONMPUT-MUPHUTIIH MUC OOMUTMATAPUHUHT PALUOHAJI TAPKUOUHH
XHCo0J1amI

Nmau 6axkapum y4yH HamMyHa: XucoOyaml XO3up Ba KEWHHYAIMK Xam
100kr mmxTta Oyitnya onubd Gopamus. boitmtmanunr xumusisuit Tapkuou: 18% Cu,
33% Fe, 37% S, 6% Zn, 4% SiO,,1% Al;03, 1% Oomika 31nemMeHTIap. Acocuit
MUHEpaiap: XaJlbKOMUPUT, MUPUT, MUPPOTUH, chajepuT, cuiaukatiap. Munepan
TapKUOMHU KyJa KaTTa aHUKJIMKAAQ aHAJIW3 KWIMHraH ned xucoOnaiimus. Kosran
ANIeMEHTIIap MUKIOpU kamMu 1%HM Tamkun 3tanud. bymap tapkuOura cuiMkaT
XOCHWJI KWIYBUYWJIAP bHU HATPUU, KaJUW, EKU KaJbLHUMIap XaM KUpaau.

Cdanuput Tapkubuaru OJITUHTYTUP MUKIOPUHM aHUKTaimu3: X; = 32,6 : 65
= 2,95 kr. byHra moc paBuiiia >xaMu caJMpUTHUHT MUbLIOpU 6 + 2,95 = 8,95 «r.
XanpKOMMPUT TapKUOUJaru TEMHUP Ba OJTHHTYTHPT MUBIJOPUHU TOTMAMM3:
OJITHHTYTUPT MHUKJIOPH MHUCTa TEHT Jc0 ojaMu3. SbHH 18 KT, TEeMUPHUHT MHKJIOPH
Kyhugarndaa Xp;= 56*18 : 64 = 15,75 xr.

XampKONMUPUT MUKAOPHU Kyhnaarnda 18 + 15,75 + 18 = 51,75 «kr.

OATHHTYTHPT Ba TEMUPHHUHT KOJIIUK MHUKIOpJapwHH Tomamu3: 37 - 18 - 2,95 =
16,05 xr; 33 - 15,75= 17,25 kr.

[Muput TapkuOugarn TEMUPHUHT MUKIOPUHM X3 Kr 11€0 NHUPpPOTEHIAru
TEMHUPHU 3ca YUKKaH coHiap (apku Oyiinya ronunaau, ssbhu 17,25 — Xz kr. [luput

32



OwnaH OOFfJaHTraH OJTUHTYTUPT MHUKIOPH KyWugarura TeHr Xz - 64 @ 56,
nuppotuHaa 3ca (17,25 — X3) - (32 - 8) : (56 - 7) kr ( Oy epma, TUPPOTHUH
MOHOKJIMH makijga Oymaam Ba y Fe;Sg  ¢opmymara Tyrpu kemamm). Konraxn
OJITHHTYTHUPTHUHT MUKJI0pH: X3 - 64 : 56 + (17,25 — X3) (32 - 8) : (56 - 7) = 16,05
KT.

By TeHrnamanu edran xonja Kyiuaara conu tonamus Xz — 9,77 kr. by epna
nupuT MUKIopu 20,93 Kr ra TeHr, NOUPPOTUHHHMKU 3ca 12,37 kr. XucoOnamuiap
HaTW)KAaCcHUJIa OJIMHTaH MabIyMOTIIapHU 1 - )kaJBajra KHpUTaMH3.

Muc 60HUTMaCUHUHT palrmoHai Tapkuou %

1.1 - xaaBan

MuHepauTapHUHT Cu Fe S Zn bym | XKamu
HOMJIAHUIIIN YKHHC
XaJIbKOTUPUT 18 15,75 | 18,0 - - 51,75
[Tupur - 9,77 11,16 - - 20,93
[TuppoTtun - 7,48 4,89 - - 12,37
Cdanepur - - 2,95 6,0 - 8,95
ITopona - - - - 6,0 6,0
Kamn

boii Muc 0oiMTMAJIAPUHUHT PALMOHAJ TAPKUOMHHU XHUCOOJ1a1L

Nunu 6axkapuin yuyyH HamyHa: boitntmanunr kumésuit Tapkubu: 38% Cu,
7% Fe, 12% S, 43% cunukar Ba KBapi. Acocuil MHUHepamiap: OOpHUT Ba
XaJIbKO3WH; OylapAaH TalllKapH XaJbKOIUPHUT, cajepuT Ba rajieHuTiap. bopHUT
TapkuOuga X Kr Muc OOfjlaHraH Ba, OyHra MOC paBUIAa XaJbKO3MHJAru
OJITMHTYTUPT MUKAOpH 38 — X K HU TalIKWI Kuiaad. bopHUT TapkuOuparu
OJNTUHTYTUPT MUKIopu X128 : 320 = 0,4 X, XaabKO3WH TapKUOHMIArd OJITUHTYTUPT
mukaopu (38 — X) 32 : 128 = (38- X) 1/4 xr. By connap WuruHau KuiitMatu 12 Kr HU
TAIIKWIJI KUJIaIH.

Tenagaru coHiapHu MHOOATTA OJITAH XOJ/1a KyWHIark TeHTJIaMaH! Ty3aMu3.
0,4X + (38 — X) 1/4 =12; X =16,67 kr.

Xanpko3uH Tapkubujgaru muc mukaopu 38 — 16,67=21,33 kr. by epna
OOpHUT Ba XaldbKO3UH (QopMmynanapu Oyinya yJIapHUHT MacCaJapuHUA TONAMU3!
O0opHUT yuyH 16,67 (Muc) + 2,92 (temup) + 6,67 (ontuHryrupt) = 26,26 (>xammu),
KI, XaJabko3uH yuyH 21,33 + 5,33 =26,66 kr.

Konran 7,0 — 2,92 = 4,08 xr TeMup, OKCUJ Ba CUIMKAT KYpUHUIIAA OViaau.
XwucoOai HaTHKacuIa OJMHTaH COHJIApHU 2 - jKaJBajra KUpru3amus.
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boit muc 00iUTMAacCHHUHT panoHaln Tapku6u, 1.2 - xagBan

MuHepaniapHUHT Cu Fe S Kunc | Kamu
HOMJTAHHIIN

Bbopuut 16,67 2,92 6,67 - 26,26
XalpKO3UH 21,33 - 5,33 - 26,66
Temup okcumapu - 4,08 - - 4,08
Kunc - - - 43,00 43,00
Kamu 38,0 7,0 12,00 |43,0 100,00

Pyx 6oiiuTMACMHHMHI POLMOHAJ TAPKUOMHM XHCOOJIALI

Nunu 6asxkapuin yuyH HamyHa: bolintManunr kumEBuid Tapkuodu: 52% Zn,
33% S, 2% Cu, 2% Pb, 8% Fe, 3% Gomkamnap.

Acocuil MuHepaiap: cremMupid cdaneputr (MapMaTHT), XaJbKOIHUPHT,
TJICHUT, IUPUT, KBapil. bynapaan tamkapu OonTMa TapkuOuaa KaaMuid, KoOaJbT,
UHAWN, cUMOO, celieH, Kymyil, (GTop, XJap, MHUIISbSIK Ba OomIkamap SbHU Oy
KeNUpWIraniap OOMMUTMAHUHT POLIMOHAT TapKUOWHU XHcoOall JaBpuaa MHoOaTra
onmuuMainu. bolutma Ttapkubuga temup FeS kypunummaa maBxyn Oynanau.
Mynaait kuaub GoMMTManaru TeMup KyWuJard MUHEpajuiap TapkuOuja ydpaniau:
SBbHU XAJIbKOMUPUT, TUPUT Ba chanepuT. XaJIbKOMUPUT TapKUOUJAru TEMUp Ba
OJITMHTYTUPTHUHT MUKJIOPUHU TOTIAMMU3.

XaJ'II)KOHI/IpI/ITFa OornaHran TEMUPHHUHI MACCACHHHU TOIIAMH3.

X —2%56 : 64= 1,75 xr. Kamu xampkonuput maccacu 2,0 + 1,75+ 2,0 = 5,75 kr.
lanmuaut tapkubOugaru oaTUHTYrupT mukmopu 2 - 32 : 207 = 0,31 xr. Xamu
ranuautT 2,00 + 0,31 = 2,31 kr.

Cdamuput Ba yHIaru ONTHHTYTHPT MUKIOPUHU aHUKJIaWMu3: 52*32 : 65 =
25,6 xr ontuHTYTUpT Ba 52,00 + 25,6 = 77,60 Kr chanepwur.

Konauk Temup Ba ONTUHTYTUPT MUKIOPUHU aHUKIaMu3: ontuHryrupt 33,00
-2,0-0,31-25,6 =5,09 kr; Temup 8,00- 1,75 = 6,25 k.

Onmuit cynpumiap TapkuOUgard TEMHUPHUHT MUKIOPUHHM X 110, MUPUT
TapkuOumaru sca 6.25-X ne6 onubd KyWugaru TeHIJIamMaHu Ty3amu3. X32 : 56 +
(6,25 -X) 64 : 56 =5,09.

by epna X= 3,59 kr remup. by 6unan 6ornanran ontuHryrupt 3,59*32 : 56
= 2,05 xr. bapua Temup cynppuanapuHuHr mukaopu 3,59 + 2,05 = 5,64 «r.
Cdamuput Maccacura HucOata (Hou3 MUKIOPU KyWUJard MUKIOPUHU TAaIIKWJ
stanu 5,64*100 : 77,60 = 7,27%, apau Oy KuiimMaTiap MuUHepayiorus (aHmapumaru
MabJIyMOTJIapra KaH4aJduK MOC KEJUIIMHU TakKKociaiimMu3. byHra moc paBuliga
chamuputr mukaopu 20% HU Tamkwi 3Taau. boluTMagaru MUPUTHUHT MUKIOPH
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Kyhunarnaa 6ynaam 6,25 - 3,59 + 5,09- 2,05 = 5,7 xr. Onunrad Mabaymotiap 2.3
’aJlBajra KupaTamus.

1.3- )xanBan. Pyx GoiiuTMacHHUHT parioHan Tapkuou, %

MunepamiapHUHT Zn Cu Pb S Fe xuHC | Kamu
HOMJIAHMIITN
Cdanepur 52,0 |- - 27,651(3,59 |- 83,24
XaJIbKOTTUPUT - 2,0 - 2,0 1,75 |- 5,75
[anenut - - 2,0 0,31 |- - 2,31
[Tuput - - - 3,04 |266 |- 5,70
Kunc - - - - - 3,0 3,00
52,0 2,0 2,0 33,00 8,00 |3,0 100,00

Ha3zopar caBosuiapu:
1. Muc GoitutT™mManapu TapkuOugaru acocuil MUHEpaJIapHU auTHO OepuHr?
2. Amanuérna Muc 60MMTMACUHUHT TapKUOUIa MUCHUHT MUKIOpHU YpTa
xucobaa Kanua o0ynaau?
3. XoM améHUHT MaTepras OaTaHCHMHHU XUCOOIaIa aCOCHA KypcaTKu4iap
Karcuiap?
4. Pyx Ooitut™Macu TapkuOUIaru acoCuii MUHepaiapHu alTud 6epuHr?

doiigajaHUITaH agaduéraap:

1. Chemical Metallurgy: Principles and Practice. Chiranjib Kumar Gupta
Copyright © 2003 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

2. Corby G. Anderson, Robert C. Dunne, John L. Uhrie Mineral Processing
and Extractive Metallurgy Society for Mining, Metallurgy, and Exploration
(February 18, 2014)

3. A.C. Xacanos, K.C. CanakynoB, A.A. IOcynxomxkaeB. Panrnu merammap
MeTaLTyprusicu. YKy kyananama. —T.: ®an, 2009. - 284 6.

35



2 — aMaJuii MALIFYJIOT:
Kajinap kaTiam/im newiapam pyxJyid 00iuTMaJapHU KyHAUPHUIIHUHT
TEXHOJIOTHMK XUCO0O0TH
Nmpan makcan: Pyx KekJlapuHU BeJbLEBIAI )KapaEHUHUHT MaTepHrall OalaHCUHU
Ba UCCUKJIUK OaJITaHCUHU XUCOOJIALLI.

MacajaHuHr KyWuiauimmm: PyX KEKMHM KalTa WIUIAIl >KapacHIIapu TYJHK
TYIIYHTUPWINO OepuwiraHjaH KeWWH  Xap OUp TabjIuM OJYBUMra alloXHla pyx
OoMUTMaNTapUHUHT KUMEBHI TapKUOU Xap XM KUIuo Oepunanu. Pyx KeKHHUHT Xap
XWI KUMEBUU TapkuOIM JacTiiadKu —Marepuauiap TapKaTwiaad. Amanuii
MalFynoTnap xuco0d unuiapu onubd Oopunaau. Hatmxkana matepuan OamaHCc Ba
MCCUKJIUK OallaHCTIapy TeKITUPUIIaIH.

Ninm 6axapum yuyH HamyHa: Kexkaunr kuméEsuii Tapku6du, 1o: Zn=20,4%,
Pb=7,35%, Cu=1,06%, Fe=16,00%, SO=7%, Cd=0,24%, CuO=0,7%,
Si0,=11,52%, 6omkanap ury ;xymiagan O,=34,74%. XKamu 100%

Kexkuunr muHeposoruk tapkubu: ZnS, ZnO*Fe,0O3;, PbSO,, CaSO, CuO,
CdO, 7,35*x

PbSO, au Muknopunu anukiaaiimu3 PbSO4 x=7,35*32/207=1,13kr
207 32 64 x=7,35*64/207=2,27kr
mPbS04=10,75kr

0,7 XX

CaSO, v muknopuan anukiaainmuz  CaSO,=CaO*SO; X=0,7*32/56=0,4kr
X03=0,7*48/56=0,6kr
mCaS04=0,7+0,4+0,6=1,7kr
KaMU Ssog gy aHUKIIAUME3 Ssos=1,13+0,4=1,53kr
S=So-Sso4-Ss=7-1 ,5925 ,47KF
ZNS HUHT MUKJIOPWHM aHWKIaMu3 ZNS  Xz,=65,4*5,47/32=11,17xr
65,4 32
mZnS=16,64xr
xosran Zn = 20,5-11,17=9,23kr
9,23 x 16,99 x
Zn O * Fe;O3 HUHT MUKJIOPUHH aHUKJIAWMU3

654 16 11248

Xo B Zn0=9,23*16/65,4=2,25xr m(ZnO)=11,48kr
Xo B Fe;03=16,99*48/112=7,28xr m(Fe,03)=24,27kr
mZnO*Fe,03=2,25+7,28+16,99+9,23=35,75kr
16 x
CuO Hu anuknaimusz CuO X0=1,06*16/64=0,26kr
64 16
mCu0=1,06+0,26=1,32kr
0,24 x
CdO uuur muknopuan anukaaimus CdO x0=0,24*16/112=0,03xr
112 16
mCd0=0,24+0,03=0,27xr
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bupukmanapaaru xamu Oz HUHT MUKJIOPH:
0,03+0,26+2,25+7,28+0,6+2,27=12,69xr
bomkanapaun aauknaiimus: 34,74-12,69=22,05kr
PyX KeKHHUHT pallUOHAJ TAPKUOU
2.1 - xagBan

Kommnone | Zn | Pb Cu | SiO2 | O2 CoO | Ss Sso2 | Cd Fe oom | XKamu
HTJIap Kajia
p
SiO, 11,5 11,52
ZnS 11, 2 5,47 16,64
ZnO*Fe2 | 17 9,53 16,99 35,75
O3 9,2 7,35 2,27 1,13 10,75
PbSO4 3 0,6 0,7 0,4 1,7
CaSOq4 1,0 0,26 0,24 1,32
CuO 6 0,03 0,271
CdO 22,0 | 22,05
Oomkana 5
p
Kamu |20, |7,35 |10 |115 |126 [0,7 |547 [153 |0,24 |16,99 |22,0 | 100
4 6 2 9 5

BenbIiennam TapkiHOWHU Ba YHKUINWHU aHHKJTAHMU3.

XucoOmalr yayH aKapTHO OJIUIII JapakalapuHu aMaIuil MabJIyMOTIap
oyiinua o6 6opamms: Zn=93,5; Pb=90,5; Cd=94;

Benbll okcuIapuHUHT Tapkuoura yrtaauran ZNO HUHT MEKIOPH
Zn=20,4*0,935=19,07xr Zn0=19,07(81,4:65,4)=23,74xr

BEJIbI OKCUJ] TapKuOura yTaaurad PBO HHHT MUKJIOPUHHU aHUKJIAHMU3:
PB=7,35%0,905=6,65kr, yana PBO HuHT MEKI0pH=6,65(223:207)=7,16KT

Benbiy okcua Tapkubura yragurad CAdO HUHT MEKIOPHHH TOTIAMM3!
Cd=0,24*%0,94=0,23«r, yaga CdO uunr mukmaopu=0,23(128,4:112,4)=0,26KT"

Bo3sronra axxpanaaurad OKCUIap MUKJIOPH:
ZnO+PbO+Cd0=23,74+7,16+0,26=31,16kr

ZuO, PbO, CdO #iurunan Mmukaopu 75 % HY TalIKwWI 3Taau, OyIapHU
MHOOATTra OJITaH X0J1/1a BEJbLl OKCUTAPUHUHT YUKUIIH !
31,18%0,75=41,55kr
Benbi okcunapy KynaaruipJaH TaliKuil TOMaIu:
Zn=19,07*41,55/100=7,92%
Pb=6,65*41,55/100=2,75%
Cd=0,23*41,55/100=0,1%
MexaHuK HYKOJIUIIHU XUCOOra OJIraH XO0JIJja IIUXTa KOMIIOHEHTIapu
MUKJIOPUHU TOTIAMU3:
41,55-31,16=10,93kr.
Koxc kykyHJapuHUHT capduHu Xuco0/am
Bensnesmamnima ZnO Me xonuraga oxkcujIaHaIu.
ZnO*Fe,03+4C0O=2Zn+2Fe+4C0O2
Cu, Cd deppurnapu tukinanaau, Ca cyndaru cyndua Xonuraya THKIAHAIN:
CaS0,+4C0O=CaS+4CO0O;
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CO raua oxcunanuui yuyyH C cappuHu aHUKIaMH3.

C cappu=12*10,69:16=9,52kr

Tuxnanum sxapaénu keuny yuyH CO2 au CO rauva tukiam 3apyp. byHuHr
VYyH IIMXTa TApKUOWTa HaXapui )KUXaTJaH Kepak OyaauraH KoKcra HucOaTan
1,8-2,4 mapra xynpok onuHaau. OpTukya onuin kKodpdurmentunu 2,1. Jed kadyn
Kuitamus 9,5%2,1=19,99kr

Kokc KyKyHUHUHT Kyl 4MKUII gapaxacu 12% uu tamkun kuinaau. Koke
KyKyHJIapuHHUHT capdu 19,99:0,88=22,72kr

Benbll okcugamapHUHT TApKUOMHUH aHUKJIAIITUPHULII.

Kokc KyKyHUM KyJIUHUHT TapKUOU:
Si0,=51,5%
Ca0=3%
FeO=8%
A|203:32%
MgO=1,2%
oomkanap=4,3%

’Kamu onuHras xyim:

22,72-19,99=2,73kr

Kyn Ounan BenblieBIall MMUXTACH TAPKUOUTA yTaJAUTraH MO 1ajap
Si02=2,73*0,515=1,41xr
Ca0=2,73*0,03=0,08kr
FeO=2,73*0,08=0,22kr
AL203=2,73*0,32=0,87kr
Mg0O=2,73*0,012=0,03kr
bomkanap =2,73*0,043=0,32kr
MexaHuK HYKOIUII KyHuaarnya
Zn=2,5% éxu 20,4*0,025=0,51kr
Pb=4,7% 7,35*%0,047=0,35kr
Cd=3% 0,24*0,03=0,01kr
Zn Ba Pb napHm xaiianian KeWHH IIMXTaaa KyHuaara Moiap KoJIaau:
Fe=16,00+0,22*56/(56+16)=37,16kr
Cu=1,06kr
Si0=11,52+1,41=12,93kr
A|203:0,87KF
CaS=0,7*(40+32):(40+16)+0,08*(40+32):(40+16)=0,9+0,1=1kr
MgS=0,03*(24+32):(24+16)=0,04xr
Kamn=37,16+1,06+12,93+0,87+1+0,04=53,06kr
bomka mognanapau 4% neb kaOyn Kuiamus.
Borika Mogiap Ounan sxamu moianap: 53,06:(0,87-0,03)=63,17kr
Bbomika mognanpanunr mukaopu: 63,17-53,06=10,11kr
['a3 okumu OYiinad unkn6 xamzaa ynapau  Cd u Pb oxcnmmapu Ouan yinad
OJIMHAIUTaHJIap
Fe=37,16*10,93:63,17=6,43kr
Cu=1,06*10,93:63,17=0,18kr
Si0,=12,93*%10,93:63,17=2,24kr
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FI,0:=0,87*%10,93:63,17=0,15kr
CaS=1*10,93:63,17=0,17xr
MgS=0,04*10,93:63,17=0,01kxr
bomkanap=10,11*%10,93:63,17=1,75kr
2.2 - Kaasan
BenbIl okcHITTapUHUHT TapKUOU

Komnonentiap m (kr) %
Zn0O(Zn) 23,74 56,4
PbO(Pb) 7,16 17,01
CdO(Cd) 0,26 0,62

CaS 0,17 0,4

Fe 6,43 15,28
MgS 0,01 0,02
Cu 0,18 0,43
SiO; 2,24 5,32
Al;O; 0,15 0,36
bomkanap 1,75 4.16
Kamu 42.09 100

Kiunkep Tapkn0u Ba YMKUIIMHA XUCOOJIa1II

Knunkep TapkuOura BO3roHjiap xamja MEXaHUK HIIBIOJUIILIAPAAH Tallblapy

Oapua 3JIeMEHTIIap KUpaau:
Zn=20,4-(19,07+0,51)=0,82kr
Pb=7,35-(6,65+0,35)=0,35kr
Fe=16,99-6,43=10,56xr
Cu=1,06-0,18=0,88kr
Cd=0,24-(0,23+0,01)=0
Si0,=11,52-2,24=9,28kr
Al;,05=0,87-0,15=0,72kr
CaS=1-0,17=0,83kr
MgS=0,04-0,01=0,03kr
bomkanap =10,11-1,75=8,36kr
Kamn=31,83kr

Metamnnu okcuajanigad opTuO KOJTaH KOKC XaMm KJIMHKEp TapKuOura yTasu.
OkcuyiapHu TUKJIAII y4yH kamu 9,52 kr yriaepona Tanad KuiauHaau. MeTauiuk
OKCUJIJITAPHU TUKJIAIIaH OpTHO KosraH yriepon C=19,99-9,52=10,47kr

Knunkep Tapkubuna yraepona 15 % Hu tamkwn Kutaau. KIMHKEpHUHT YUKUIIH
31,83:(1-0,15)=37,45Kr HU TAIIKKWI KAJIaIH.

Knunkepna yrnepon muknopu: 37,45-31,83=5,62kr
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KIMHKEP TapKuOu

2.3 - KaaBan

Komnonentnap m (kr) %
Zn 0,82 2,19
Pb 0,35 0,93

Cd 0 0
Fe 10,56 28,2
Cu 0,88 2,35
SiO; 9,28 24,78
AlO3 0,72 1,02
CaS 0,83 2,22
MgS 0,03 0,08
C 5,62 15,01
Oomkanap 8,36 22,32
Kamu 37,45 100

[leynuHr MnuIad YuKapuil yHyMIoOpiauHuH 21T1/coar, yHna Oup

21%24=5041/cyr.

CyTKaja:

Nunnuk KEU?IT& HIIUIaHaAWUIadH PpPyXxX KCKIIAPUMHUHI MHUKIOPH (C YU4CTOM

notepp):504*368*0,9=183960T
bynap Ounan xenaau:
Zn=183960%0,204=37527,841
PB=183960*0,735=135210,67
Cd=183960*0,0024=441,5T
BEJIbIIOKCUIAJITAPUHUHT MUKJIOPHU:
183960*42,09:100=77428,767
Oynna:Zn=3752784%0,935=3508853T
Pb=13521060*0,905=12236559T
Cd=44150*0,94=415011
KJIMHKEP MUKIOPHU:
183960*37,45:100=63893,02T
Bynunr Tapkubuna:
Zn=6389302*2,19:100=1399,267
Pb=6389302%*0,03:100=594,21T
Marepuannap HyKOIUIIN KyWHIATWHU TALIKWJ 3TaJN:
Zn=37527,84-(1399,26+3508853)=242531,8t
Pb=1352106-(594,21+1223655,9)=127855,0T
Cd=44150-41501=26491

bananc nuHka, CBUHIIA M KaaMUsI IPU BEJIbIIEBAHUHU KEKOB (B pacyeTa Ha roji)

2.4 - xxanBan

bananc Kamu % [y >xymnagan

Ty3HIII Pb % Cd | % Zn %
Okmangn
Zn KeKu 183960 13521060 44150 3752784
Onuuau 1223653,9
BenbIlokcuau | 77428,76 | 42,09 9,05 |41501|94 |3508853 |93,5
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Knunkep 63893,02 | 34,73 | 594,21 0,004 1399,26 | 0,04
nyxkomuuutap | 42638,2 | 23,18 | 127855,9 | 90,95|2649 |6 |242531,74 | 6,46
Kamu 183960 |100 |1355160 |100 |44150)100]|3752784 |100

Beabl neJIApMHUHT ACOCHH YI4aMJIapu
bup cyTkazna kaiiTa MIIJTaHAIUTaH KEKHUHT MUKJIOPU KyHH1arnya:
183960:320=574,881/cyT
Kek OYiinya conumrupmMa Kaiita nmam yaymaopauru 0,751/cyt m3,
[TeyHUHT XaXMU KyWHIaruHU Talkuil Kuiaau: 574,88:0,75=766,5 Im3
ITed y3ynnuru 70 M WYKM AUaMeTpu 2,5M TalIKU JAAMETP SM HU TAIIKWJI
Krtaau 1e6 Kabyn Kumamus.
[Teu xaxxmu:
V=3,14%2 5%2 5%70/4=343,437m°
Bennn neynHUHT COHM:
766,51:343,437=2
WkkuTa Benpll €4 YpHATHUII Tajaad KUIUHAIH.
Kokc kykyHUHUHT Tapkuou,%o
C=81, H»=2, 0,=1,2, N»,=1,2, S=0,2, W=2,4, A=12, Kamu:100
XaBo MUKIOPHHHI XHCOOIALI
Kanua C HM OKcuAJIall KEPAKIUTUH UTONIAMHU3:
22,72*0,83-5,62=12,78kr
12,78:3*2=8,52kr
CO,=12,78-8,52=4,26kr
CO; yuyH tanabd kunuHaguran 0,=8,52%32:12=22 72kr
CO yuyHn Tanab kunuHaaurad Oo:
4,26*16:12=5,68kr
Kamu Tamabd xunanauman O,=22,72+5,68=28,4xr
Bbynapaan Tanmkapy KOKC KyKyHM TapKUOUard yayBUMd MOJIIajaap Xam
OKCH/JIJTAHA]U:
H> HUHT MUKIOpPUHH aHUKJTAMHA3:
22,72*0,02=0,45xr
S HUHT MUKJIOPWHU aHUKJTAUMHU3:
22,72*0,002=0,05kr
Paeknusira 6Viinya:

045 x X
H,+1/20,=H,0 X02=3,6Kr
2 16 18 Xio=4,05kr
Peakuusinap 6yiinya:
0,005 x x
S+ 0,=S0, X02=0,05kr
32 32 64 X502=0, 1kr

WNurunam MuKopu O2=3,65kr

Kokcna O, 6ynmaau 22,72%0,012=0,27kr
Kupmu kepak 6ynran 0,=3,65-0,27=3,38kr
YMymuii kepak Oymanuran : 3,65+3,38=7,03kr
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Kucnopon 6unan Oupranvkiaa Kemaauran a3oT Mukaopu: 7,03*77:23=23 54kr
XaBo MUKIOpUHU aHuKIanmMu3: 23,54+7,03=30,57kr
YukyBuM rasjiap TapKkudu Ba MUKJIOPUHHU XUCOOJIAII.
Xucobnamgan kypuHaauku 12,78kr C Hu okcuanam yuyH, 22,72xr O
capdaHaay.
COg yuyH :12,78:3*2=8,52kr
Kepakmu CO,=8,52%44:12=31,24kr
["a3 Tapkubura yraguran:31,24+19,99=51,23kr
CO yuyn: 12,78-8,52=4,26kr kepakiu CO=4,26*28:12=9,94xr
I'a3 Tapkubura yraguran: CO=9,94-9,52=0,42kr

N2=23,54+22,72*0,012=23,81kr

H20=4,05+22,72*0,024=4,6kr

SO2=0,1xr

2.5 - xxanBan
["a3znap TapkuOu Ba MUKJIOpH

KommoneHnTiap m(xr) V() %
CO2 51,23 26,08 63,91
CO 0,42 0,34 0,52
N> 23,81 19,05 29,71
H,0 4,6 572 5,74
SO, 0,1 0,04 0,12
Kamu 80,16 51,23 100

Kexkapuu BejibleB/IaLI JKAPAEHMHMHT MaTepuas OaJaHCH.

2.6 - xanBan

[Tpuxon KT % Pacxon KT %
KEK 100 61,56 Knuakep 37,45 23,06
KOKC 22,72 13,99 Bo3zronmnap 42.09 25,06
XaBoO 30,57 18,82 Yuk.raznap 80,16 49,35
KaMYWITHK. 9,14 5,63 KYJl 2,73 1,68
Kamu 162,439 100 Kamu 162,43 100

Nccnkauk 0aJJaHCHHM XHCOO0JIALIL.

Hccuknuk Keauiiu.

1.xexnap OwiaH kenagural uccukiuk; t=20°C
Q=20*0,3*100*4,187=2512,2 xJIx
bup coarna kenaauran uccukiuk:FOkmama 21 1/coat

100 -2512,2

21000-X

X=527562 x]JIx

2.Kokc kykyHnapu 6unas kenagura uccukiuk; t=20 °C
Q=20%4,187*210*0,24*22,72=95889,67 x/]x
3.XaBo Ounan kenagurad uccukiuk; t=20°C




Q=30,57*%0,24*20*4,187*210=129020,56x []x

4 xyhnnaru peaxuusuiap Oyilnua KOKC KyKyHJIApUHUHT EHUILIN HaTHXKacuaa
KeJIaIuTaH UCCUKIIHK:
C+02=C02+94052kKan
Q=4,26%94052*4,187*210/12=29357471,22x 1
C+1/202=CO+26416xKan
Q=8,52%210*26416/12*4,187=16491024x 1
H2+1/202=H20+57800xKan
Q=0,45*210%*4,187*57800/2=11434906,3 5k /] x
S+02=S02+70960xKan
Q=0,1*4,187*210*70060/64=97489,06x []x

5. Temno nmo peakuusim
Zn(map)+1/202=2Zn0+83170xKan
Q=23,74*83170*210%4,187/81,4=21327761,07xIx
PB(map)+1/202=PBO+52800xKan
Q=7,16%*52800*210*4,187/223,2=1489275,38x ]x
- =22817036,45x/]x

Kamu peakuusinap 6yinya:573808890k/[x
Kamu nccukinuk keaumu: 58133361k /[x

Uccukuk capdu.
1.xnmuHkep 6mnan ketaauran uccukimk; t=1000°C
Q=37,45*1000*4,187*0,3*210=9878598,45 x/{x
2.BO3roHIap OminaH ketaauran uccukimk; t=1000°C
Q=42,09*1000*4,187*0,3*210=11102542 xIx
3.I'azmap 6unan keraauran uccukiauk; t=1000°C
C CO; Q=1000*210*2,22*26,08=12158496 /I
C CO Q=1000*210*1,41*0,34=100674 x]Ix
C SO, Q=1000*210%*0,04*2,22=18648 xJIx
C Nz Q=1000*210*%19,05*1,39=5560695 k]I
C H,O Q=1000*210%*5,72*1,71=2054052 x]Ix
Kamm:19892565 x/Ix

4.xekna 6ynuo yragurad peakiusiap opKaiu capdiaHagurad HCCUKIHK:
ZnO0+CO=Zn+C02-15534 xKan
Q=11,48*210%15534*4,187/81,4=1926296,07 xIx
Fe203+CO=2FeO+C0O2-8264 xKan
Q=24,27*210%8264*4,187/160=1102204,95 xJIx
ZnS+Fe=FeS+Zn-25780 xKan
Q=16,64*210%25780%4,187/97,4=3872572,29 x]JIx

xamn=6901073,31 xJx

KOKC KyKyHJIapUJard HaMJIMKHUHT OYFIaHUIIN HaTWKacuaa capranaauran
UCCHUKJIVK:
Q=539%4,187*210*4,6=2180062,04 k]I«

ITey Tamku Katiamiiapu OpKIM MYKOJIAETTaH UCCUKIIMKHYA KyWUaru
dbopmyna opkanu Tonamus: =F*r
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[Teu neBopu 6=30MM TemMup KOOMK/IaH TAIIKUJI TOINTaH, XaM/1a XpOMMAarHe3ur
OwraH yTepoBKaIaHTaH.
r=200mM Ha miomaau u3 mamora Yy=7/0Mm
Temmneparypa BHyTpEHHEN TOBEPXHOCTH:

t=1000°C H=20m
t=12500C H=40m
t=10000C H=10m

KoaddunueHT TenionpoBoIuMOCTH T . kKan/m? msg mamora 0,883
Fe yuyn =39, xpoMomaruesura y4yH 2,2

TaHIKI/I ACBOPHUHI' HCCUKJIMK YTKAa3YBUYAHIIUTUHU aHHKHaﬁMH3:
S S, S, S__E_'_ 0,07 +0,03

E>_ 2 | Pcr | Puw

T Axm A A 2,2 0,883 39

=0,17

JIEBOPHUHT TAalIKH FO3ACUHUHT XapOpPaTUHN aHUKJIAUMHU3!

3onanap 6yiurad: 1 t=300°C; 2t=350°C; 3t=300°C

bup coat 0yiinya xucobiaranaa:

0:=1000-300/0,171=4039 xKan/m?*u

02=1250-350/0,171=5263 kKan/m**y

03=1000-300|0,171=4039 xKan/m?*uq

xap OUp 30Ha MalJOHMHU aHUKIaMu3: S=2nRH*

1. S=20%2*3,14%*2,5=314 m?

2. S=40*2%3,14%2,5=628 M?

3. 5=10*2%3,14%2,5=157 m?

3oHaap Oyirabd yKogaéTraH HCCUKINKHU TOIaMH3:

1.4039*%4,187*314=5310146 xJIx

2.5263*4,187*314*2=13838721 x/Ix

3.4039*%4,187*157=2690570 xJIx

>=21839437x]Ix

Q Ymywmnii cappu=71794277 xIx

AHMKJIaHMaral WyKoJIAILIap:

57348077,32-80950397,45-71794277,8-57348077,32-71865272,8=9156120,45
2.7 - xanBan

Wccnkauk 6amancu

Kenumm kJx % Capdu kJx %
Kek 6uman 527562 0,65 Knuakep ounan | 9878598,45 12,2
Koxke Basronainp
KYKyHJIapu ounan 11102542 13,72
Omnan 95889,67 0,12 ["aznap Oumnan 19892565 24,57
XaBo Owmran 129029,56 0,16 9HIOPEAKITHS
Koxc OpKaJH 6901073,31 8,53
KYKYHJIApUHU KOKC
GHHIINIA KYKYHJIQpUHUHT
KeJIaurad 57380890 70,88 OyFIIaHUTIIH 2180062,04 2,69
XaBOHUHT xucooura
E€HNIIN [eBopnapra
HaTHXKacHUIa IOTUJIT'aH 21839437 26,98
KeJIaInurad 22817036,4 28,19 WCCUKIINK
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5 AHUKIIaHMaran
HyKoTHIILTAp 9156120,45 11,31

Kamu 100 Kamu 80950398,62 100
80950398,6
8

Ha30paT CaBOJIAPH:

Pyx KeKuHU BeJsbIIEBIAII AeTaH/ a HUMAHU TYITYHIUHTHU3?

Marepuan 6anaHCcHU XuCOOJIalIa aCOCUN KYpCaTKUUIapHU alTHHT?
Nccuknuk 6amaHcHU XUcoO0IaIaa acoCHil KypcaTKUUJIapHu alTHHT?
Pyx GoiinTmMacu TapkuOuaaru acocuii MUHEpauIapHu auTuo 6epuHr?

el NS

DoiigaJaHNJITaH agaduéTaap:

1. Chemical Metallurgy: Principles and Practice. Chiranjib Kumar Gupta
Copyright © 2003 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim

2. A.C. Xacanos, K.C. CanakynoB, A.A. IOcynxomxkaeB. Panrnm mertammap
METAILTyprusacu. YKyB KymrauMma. —T.: ®an, 2009. - 284 6.
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V. KEHCJIAP BAHKH

1. Mwuc Oolintmanapuaun BaHOKOB meunmga KalWTa  WIUIANTHAHT
camMapaJIopJITy Tacainud KeTIu.

Ym0y ypunHga umiad 4MKapyBYH Ba OOpTMAauM ypracuaa ypracuaa
KaHIail MyHocadaTiap BY:KyAra keaaau? Ym0y MacajJaHd KaHIad XxaJl
KMJIMHI?

Keiicau 0axxapuim 60CKYHJIapU Ba TONIIUPHKIAP:

+ Keilicmaru MyaMMOHHM KeNTUpUO YUKapraH acocuil cababmap Ba Xaa ATHII
NYJUTapuHY JKaJBajl aCOCH/1a 30XJIaHT (MHAMBUIyall Ba KUYUK TYpyX/Ja).

MyammMmo Typu Kean6 ynkuim XaJ1 3TuIl HyJu1apu
cabadaapu

1. OTMK BaHIOKOB NMEYMHU KypUIIHU anpeib OMUra MYJDKaJUIAHTaH pPEKacCUHU
Oakapa oJIMaIu.
Ym0y MyaMMOHHM XaJ1 KWIHHI?
Keiicau 0axxapui 00CKYHIapHU Ba TONIIHPHUKJIIAP:

* Keiicnaru myammonu kentupud yuKapran acocuii cababmap Ba Xajl JTHII
HYmapuHM jKaBajl acoCHIa M30XJIaHT (MHANBUAYaAJ Ba KUUUK TypyXa).

Myammo Typu Kean6 ynkum XaJ1 3TuIn HyJuiapu
cabadaapu

2. Muc wmTeiiHNIapuHU KaiiTa unulamga y4yuO 4YMKYBYM YaHrjap TapKuOuaa
MUCHUHT MUKJIOPH OIINO KETMOK/JA.
Yoy macajilaHu e4MMUHHA TONMHI?
Keiicuu 0axxapuin 00CKYHIapHu Ba TONIIUPHUKJIIAP:
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+ Keilicmaru MyaMMOHHM KenTUpHO 4YMKAapraH acocuil cababiap Ba Xaj 3THII
NYJUTapuHY JKaJBajl aCOCHU1a N30XJIaHT (MHAMBHyall Ba KUYUK TYpyX/Ja).

Myammo Typu Kenu6 ynkum XaJ1 3TuII HyJ1apu
cadabiapu

3. KouBeprepunai xapa€HiUHN 0710 Taliam MyMKHH.
Ymoy macajiaHi e4MMMHHA TONMHI?
Keiicau 0axapui 00CKYMJIApPU BAa TONIIUPHUKJIAP:

* Kelicnaru myamMMoHU KenTHpUO YMKAapraH acocuil cababiiap Ba Xaj ATHUII
MYImapuHM 5Ka1Bajl acoCHIa U30XJIaHT (MHANBHUIYall Ba KUUUK TYPyX/1a).

MyammMmo Typu Kean6 ynkum XaJ1 3TuII HyJ1apu
cabadaapu

47



VI. JIOCCAPUI

TGpMI/IH 373661( THINAa MAbHOCHU Wnrnus THWJINJda MabHOCA
ABTOKIJIAB FOxopu xapopatia Ba [autoclave] impermeable
oocuMaa YTKa3HuaJauraH an—napar for the
*apaéHiap y4yH acceleration of realization
Kyanwiaguran Kypuima. | of physical and chemical
processes at heating and
enhanceable pressure.
ABCOPBIIMA I"a3nmap apanammacuaarua Absorption (extraction) of
MOITaJIAPHUHT, substances from gas mixture
CYIOKJIMKJIADHUHT OYTYH all volume of liquid (by an
XaKMra FOTHITHIIH. absorbent). Absorption -
one of processes of
dissolution of certain gas in
a liquid solvent.
ATJIOMEPAT Arnmomepanus skapaémuma | Sinter, agglomerate
OMMHTAR  MAXCyIoT, piece material, product of
Xap XWJ1 MaKJuiM, ropakimu | agglomeration, raw material
JIOHaJap. for ferrous and coloured
metallurgy. 2. compound in
more large formations of
particle of sprinkles—of
snow of, got
adhesion interparticle
grasping or agglomeration,
use for the improvement of
technological properties on
powders
ATJIOMEPALIMA | Kykyuncumon mabganTorn | sintering, agglomeration

Ba OoOHUTMaJIapHUHT

XOCCAJIApUHM SXIIUJIAII Ba
WHPUKJIAIITUPUITHUHT

XapopaTiu yCyJid, 0JaTaa
améra Kymmmya
MOJI1ajIap Ba Man1a KyMHUP
KYIIM0 apaianiTu-

puilaan Ba apajialiMa
KaTiaaMHnaaH XaBO

thermal process sintering
fine materials (ores, ore
concentrates,
soder—zhaschih waste
metals and other) - the
components of
metallurgical charge by
their speka—niya in order to
give shape and properties
required for melting.
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YTKA3UIuO EKUIFU
Euaupunany, cyabdumaiap
OKCH/JI XOJINI'a YTaHu,
HaATIXKaga  3appajiap
Oup-Oupura EnUimd HUPUK
JIOHA XOCHJT KHJIAIH.

AJICOPBLIMS

DOpuTMajgaru MoJjeKyia Ba
MOHJIAPHUHT KaTTHK

JKUCM CUPTHUT'Aa FOTUJIAIIN.

Adsorption

heterogeneous process at
the interface (gas, vapor -
solid, liquid) and consisting
In a concentration
(absorption) of the
substance (adsorbate) of the
volume on the surface or in
the bulk micro-pore solid
(adsorbent) or on the liquid
surface)

BUOTEXHOJIOT'
S meTauioB

Mukpoopranuszmiap
UIITHPOKHU/IA MabJIaHTOIIT
Ba OolinT™ManapaaH
MabJaHJIapHU aXpaTHO
OJINII

yCYJIu.

metal biotechnology

technology of extracting
metals from ores,
concentrates, rocks and
rastvororov using
microorganisms or their
metabolites (products of
metabolism in living cells).

BOKCUT ATIOMHUHUHHUHT TaOMit Bauxite
xaBoxupu. Tapkubuaa rock composed of
acocaH ein}th/IHHHﬁ, TEMUD hydroxide and
Ba CHUTHHLI OXCHH oxyhydroxide Al and the
OyJIraH TOF KUHCH. L :
T average, WhICh is close in
KoiH HOMHIaH) compo_smon_to A1_203 .
' H20, including Gibbs
(gibbsite) Al (OH),.; a-
boehmite AlO (OH) and
diaspore NA10O2 impurities:
Si02, P205, Ca0, MgO,
CO2.
BPUKETHMPOBAH | Maiina 3appadanapra Briquetting
HE KOBYIITUPYBYH MO ajap

KY1110, Maxcyc
JacTroxjapaa MHpUK
JIOHavajiapra aiJIaHTUPUIL

processing of materials in
small pieces of the correct
form of equal mass
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xKapa&Hu. (briquettes) in
presso—vaniem tape, Roller,
shtempel—nyh ring and
presses.
BPUKETDI Kykyncumon 3appauanapuu | briquet
SVHqHa6 MABITYM Ak Bd Pressed as bricks, tiles or
HHUPHK JOHA XOJIMI'a - .
small pieces of materials
KCIITUPWITaH MaxCyJoT. (CO&', ore, etC.), with or
without additives.
Briquettes should be water-
and weather-resistant, high
strength, not soder—zhat
harmful substances have
high
metallurgicheskihsvoystva.
BYHKEP CountyBuM Ba 1IOHAA0P Bunker
AllTapHK CAKTaHITan storage capacity bulk
KypriMa. AmémapHuHT materials (ores,
OCOH TYHIIIH YIYH concentrates, metallized
xamnanuHr mactku kucmu | pellets and the like)
Kecuk KoHyc €ku nupamuna | discharged through the
mIaKuaa 0yaau. bottom of the poppet valve
or the feeder. To unload the
bottom of the hopper
samote—kom performed
naklonny—mi walls of an
inverted pyramid or
truncated cone.
BAI'PAHKA Kyiinmr nexmnapuna gysiaaun | Cupola
OPUTHIL YAy Ty shaft furnace for melting
JMaHWIaaUural MuHOpa med, | iron foundries, working on
myBBat# 1, O man 60 T the principle of
coarraya Oysaam. counterflow.
BAKYVYM Cuiipak razid MyKuT. Vacuum

W anir nungaru ra3z 0oeH-
MU, TalllKapHIari. KaBo
OocUMUIaH KHYUK OyJIaIu.

the state entered into a
vessel (airtight container)
gas having a pressure of
<10 ~ 3 atm (102 Pa); gas at
a pressure of 10 "3 to 10
atmospheres (102-104 Pa).
Partial call.
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BAKYYMATOP [TynaTan >puTHII vacuum degasser
arperatapunan Technological systems for

KCHHHBAKY yMITOBHH he evacuation began after

TCXHOJIOTHUK KypHJIMA. t g .
the release of the melting
unit.

BAKYYMUPOBA | Atmocdepa 6ocumuaan vacuum degassing
HUE mac ocim O Yy H Removal of gas, steam or

rasjapHu, OyFiapHu .

LTI AH THKADUILL vapor medium f_rom the
vessels and devices with
tse—lyu getting them below
atmos—fernogo pressure.

BOCCTAHOBJIEH | ATom €KH HOHJIapHUHT reduction; recovery
HE y3HIra 3IeKTPOH OMpHK- Joining elements atom,

TUPUO OJIUTIT OHIIau molecule or ion that leads to

OopanuraH KUMEBUH a decrease in the degree of

peaKius. oxidation. 2. Weaning and
binding oxygen, chlorine,
etc. of oxides, chlorides and
other metal compounds, and
also of reducing ores using

BCKPBITUE dolinanu KazuiMaiap opening; stripping

O3aCrHU OYMUIII. . . .
Opening of mineral deposits
- conducting capital mining,
access from the surface to
the deposit or part of it, and
making it possible to
prepare, gornyh workings
for mining services face

BbBIKPYUMBAHUE | Tyitunaran spurmara mymt | twisting; unscrewing

KyIIMO yyKkMara TYITAPHIIL. hydrolysis of sodium
aluminate with the
introduction of freshly
precipitated crystals
za—travki A12 (OH) and
stirring at
proizvodstveA1203.

BBIIIAPUBAHUE | Moaganusar KaiHanm Evapoliquid separation of

XapopaTuJiaH IOKOpH
napaxazna Ku3aupuo, ras
XOJIaTUTa YTKA3UIIIL.

the volatile solvent in the
form of a pair of p-rennogo
it nonvolatile
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veschestvaputem pod—voda
heat in order to obtain a
con-centered. rastvorovlibo
vesch-in, Practical. not
with-holding district-
solvent. When atm.
pressure. ve—dut, usually at
the rate of re-boiling p-pa,
with a swarm evaporation
occurs verry intensive

BBIIIEJJAUMBAH | MabganToin Ba Leaching
HE OPHTMATAPAAT Maxcyc Individual components of
LIapPOUT- . A .
the solid material using a
Japjia MabJIaHTONLIAPHU solvent extraction based on
dpUTMAara yTKa3HII the ability to dissolve
, substances better than other
JKapacCHHU. L -
components; impurities
during hydrometallurgical.
extracting metals from ores,
powder metallurgy etc.
IT'APHUCAX Harumr onooapmorn xumos | Skull
KaTIamu. IpHILl xa- The hard protective layer
paHua 0ab3u from the deposited materials
MabIaHIHIIAK or slag formed on the
HeYwJIapUHMHT Je-Bopaapn | working surface of the
WYKH F03aaprjia XOCHI working space wall certain
Oynaau Ba yjaap—HU metallurgical agre—gatov
CHWINIIIaH CaKJIaiIu. resulting physico-chemical
interaction of the charge
and gases in the furnaces
and also lined with
refractory material and
high-time to reduce the heat
of the inner and outer
surfaces .
IT'EMATHUT MrTtemupiu pynacuiaa SHT Hematite
llfyxyM MHHEpaaH OupH mineral composition FeO,
eO :
one of the most important
iron ores.
ITMIPOMETAJUJIY | MasbaannapHu Hydrometallurgy
PI'Ud MabJaHTOILILIaAp,

oonTMaap Ba  TypiH

Extracting metals from ores
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MabJAaHYMIIAK 103acU
YUKUHJIWIAPUIAH KUMEBUU
peareHTIapHUHT CyBIIU
SpUTMAIIAPU épramuaa
pUTHO, dpUTMAara yTKazuil
Ba KEUNU yJIapHU

SpUTMATaH aXKPaTHO OJIHIIL.
['mapoMan-naHIrInK

MabJIaHTOIITA MEXaHUK
unuIoB Oepui, (Maiianar,
TacHU(IAI, KYIOJTHPHII)

MabJaH-TOLI Exu
OoMUTMaHH KUMEBUI
TapKUOWMHU  y3rapTHPHUII
(K3 AUPUIIL, peareHTiap

OwiaH mapyanam TaHjaao
APUTHUII, CYBCH3IAHTHUPHIIL,
IOBUIL, CY3UT, TUHIUPHIL,
KepaKkcu3 apajaiimMaiapaH
TO3aJalll, MabJaHiap Ba
yJIApHUHT OWpHUKMaTapuHU
SpUT-MaNapAaH YyKTUPHIL,
yyKMmajapra HUIUIoB Oepuin

and concentrates, and the
waste of different industries
using aqueous solutions of
chemical agents followed
by isolation of metals or
their compounds from
solutions.

Kabu »KapacHiiapaaH
noopar.
I'OPEJIKA I'azcumomn, cytoK Ba KaTTuk | Burner
zKI;E?HH;IpI;%?ZO gf;fH Apparatus for forming
P ; HMap Kan mixtures of gaseous, liquid
KypHpIMa. or pulverized fuel and air or
kislo—rodom of
incineration.
I'OPH Onnuii METaTypruK 1meYb. Hearth
The simplest metallurgical
furnace hearth at an early
stage of development of
metallurgy.
JECOPBLIUA Copbent nunra mmmMuirad | Desorption

MOJTAJIAPHU TYPJIH
SPUTYBUMWIIAD EpAaMua
axpatuld ’spuTmara
YUKAPUIIL.

removing substance
absorption (gas, vapor,
liquid, ions) with the
surface of solid or liquid
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body. Desorption carry the
stripper heat, decreasing

JED®OCDOPAILIM | Dpuran mynar, uuiak, aysa | Dephosphorization
A ;%pﬁgﬁfw ocopuu dephosphorization of
YK ' molten pig iron, steel and
slag.
JIMHAC VTra yngamim MaTepua, Silica
0 0O,

Tapiudu 93 % Si0z; The refractory material
containing 93% SiO2;
widely used. in metallurgy
for the lining of melting and
heating furnaces, ladles, etc.
n.

KJIMHKEP Pyx xexmapuHu Clinker

BCIbLCBIIAIT HATIDRACHAA | g4 sintered, Waelz

KOTTAH RATTHE KOJUK. residue waste metallurgical
production (muffins,
raymovki, slag), as well as
other products containing
Zn.

KOKC Cynuii kaTTuK Exunru Typu | Coke
Solid combustible residue
resulting from the heating
of the limited materials
without air ..

KOKCHK Wupukura 0.10 MM ra coke fines

;zliffyﬂragﬂl;oi;yl(ym’ coke breeze - coal coke with
P pyAasap grain size of 0-10 mm,

AITTOMCPAMIBLIAII HABPUAL | ooy fineg is—polzuyut as

€KWJIFU Ba TUKJIOBYU .
fuel and reducing agent

Bazu(acuHu Oaxxapaau. L .
during sintering of iron ore.

JIEITAJIb [TaxTamu ey Hearth
q’gg;EIOBKaCHHHHF MaCTI 1 ower (bottom) part of the

K lining of the shaft furnace

JIOM Temup Tepcak Scrap

YUKUHIWIAPH

unusable or lost value in use
of the products of ferrous
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and nonferrous metals and
alloys, as well as produced
in the process of steel
production and metal
processing wastes, used for
remelting in metallurgical
aggregates.

MATHETUT Maruutim temup. | Magnetite
TeMHpHHHT acocHu Magnetite, spinel, a mineral
MHHEpAILIApU/IAH OMpU/Hp group consisting of a
HIMUHEI MUHCPAJIMHHUHI
o S 6 complex  FeO-  Fey0Os;
D FeOn a1 9% Fao). Bg | CONtaiNs 31% FeO, 69%
oY Te2bs, o0 J0 1O, OY Fe,05; 72,4% Fe; impurities
% Fe0s3; 72,4 % Fe;
KyIIMHYa HIITHPOK 3Taau are often present Mgo’
MgO, Cr,0s, AL,Os, MnO, szOg, Aleg, MnO, ZnO,
etc.
ZnO u nop
MHJI3 3aroToBKaJIapHK KyHHIII CCM (continuous casting
MAaIlIlHACH machine
continuous casting machine
continuous casting machine
in which the process of
crystallization of the molten
metal and the formation of a
cast billet
MEJIBHULIA KarTuk munepamm Mill
fﬁfgﬁi:}?;ﬂ; Z?Zf machine for grinding solid
Y p mineral raw materials,
powders, etc.
METAJUIYPI'A Pyna Ba Gomika metallurgy

MaTepraiapian
MeTaJJIapHU aXXpaTud
OJIUIITHY Y3 UYHTa OJTyBUU
caHoaT coxacH

field of science and
technology and industry,
covering the production of
metals from ores and other
materials, as well as the
processes related to the
change in the chemical of
composition, structure and
properties of metallic
alloys.
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