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Takum o00pa3oM, paccMmarpuBasi CpeAy KOHTPOJA, HEOOXOJUMO OIpPEAeTHTh, HACKOIBKO
PYKOBOJCTBO ayIUPyEeMOT0 JIMIa IOHUMAET 3HauYeHne (PUHAHCOBOM OTYETHOCTH, CTETIEHb €T0 yYacTHs
B (hrHAHCOBOM Mpoliecce, HACKOIBKO 3(p(hEeKTUBHO OpraHn30BaHa cUcTeMa BHyTpeHHero KOoHTpos. C
9TOM LEJNbI0 OICHUBACTCS HaIM4YMe M (PYHKIMOHMPOBAHHE CHEHUAIBLHBIX KOHTPOJIBHBIX CIYXO0 B
opranuzanuy (peBHU3HMOHHOTO OTHeNa, OTAeNa BHYTpEeHHero ayauta u T.1.). [IpoananmsupoBaTh
CJIEIyeT U CTETIIeHb KOMMYHHUKAIMY OAPA3AEICHUH, 1 aTMOC(epy CIIy>KEOHBIX B3aMMOOTHOLICHUN B
OpraHu3alyMy. ODTHU IMOKA3aTeNId TAKKe XapaKTEPU3YIOT KOHTPOJBHYIO Cpely ayJupyeMoro JjHna, B
YaCTH COLMAIBHOTO KIMMAaTa B KOJIEKTHBE.

[Ipouenypsl KOHTPOJSI HEPa3pbIBHO CBSI3aHbI C CHUCTEMOH OyXTraJaTepcKoro ydera, Tak Kak
NPEICTaBSIOT COOOM KOHKPETHbIE MEPONPHATHS, KOTOpbIE IPHUMEHSET OpraHu3alys C LeNblo
NPEeIOTBPAIICHHNS, BBISIBJICHHS U UCIIPABIICHNS OLIMOOK 1 NCKaKEHUH B CUCTEME OyXTaJITEPCKOIO ydeTa.

K KOHKpeTHBIM MponEeypaM KOHTPOJISI OTHOCSITCS: BU3UPOBAHUE JOKYMEHTOB, COOTBETCTBYIOIIEE
JOKYMEHTIbHOE O(GOpMIICHHE BCEX ONEpalyii, CHUCTEMAaTH4YeCKOEe IPOBEIACHHE WHBEHTAPU3ALMN
MMYIIECTBA U 00513aTeNBCTB OPraHU3aliH, OCYILECTBICHHE CBEPOK C KOHTPareHTaMH H T.11.

Onenka cucteMbl KomIbloTepHol 00paboTku manHbix (KOJl) mpeamonaraer, mpexkie BCETo,
aHanmm3 0€30MacHOCTH JJAHHOW CUCTEMBI, HaJIMUUe JTUIICH3MOHHBIX MpaB Ha e€ MCIojib3oBaHue. B aTom
TUIaHe OJarompHuATHHIMU NPU3HAKAMU MOTYT CIIYKUTh: (PUPMEHHOE CONMPOBOXKICHUE MPOTPaMMHOTO
oOecrieveHus, IPUMEHSAEMOT0 MpeAnpusITHeM; obecrieueHue ¢uzndeckon 3amuThl cpeacts KO u
JKECTKOTO KOHTPOJSl 32 KOMIBIOTEPHOH CHUCTEMOW (COOTBETCTBYIOIIME MPOLEIYyphl MOTYT OBITh
perinaMeHTHPOBAHbI BHYTPECHHEU WHCTPYKLUEN NPEIPUATHS). Heob6xoanmo TaKxKe
[POAHAIM3UPOBATh AJITOPUTM OOpPAaOOTKM JaHHBIX HA NPEAMET €ro COOTBETCTBUSI TPEOOBAHUSAM
3aKOHOAATENbCTBA U CTENIEHb aBTOMATH3aI[M BCEX YYACTKOB yUeTa.

Bompocs!l rpynnupyrotcs B pa3pe3e 4ETBIPEX OCHOBHBIX JJIEMEHTOB CHCTEMBI BHYTPEHHETO
KOHTPOJISL: CPebl KOHTPOJISI, YYETHOM CUCTEMBI, ITpoueayp KOHTposs u cuctemsl KO/I.

Takum 00pa3zoMm, pocT 3HAYMMOCTU KaTeropud pUCKa B ayAuTe, B IEPBYIO OYepelb CBS3aH C
YCI0)KHEHHEM, XO3SIMCTBEHHBIX MPOLECCOB ayANPYEMBIX JIMILI, ¢ HEONPEAETIEHHOCTBIO CPENBI, B KOTOPOH
OHH OCYILECTBJISIIOT CBOIO JIEATEIBHOCTh, @ TAKXKE C, HECTAOMIBHOCTBIO COBPEMEHHOH SKOHOMHKHU. Bce
3TO OmpesieNisieT KaTeropuio prcka Kak OCHOBOTIONIArarollyt0 B ayauTe. bomee Toro coBpeMeHHbIH 3Tamn
ayJMTa Ha3bIBAIOT PUCK - OPUEHTHPOBAHHBIM, UTO €I1I€ pa3 MOATBEPKIAET BAXXHOCTh KATETOPHUH PHUCKA.
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B3AUMOJIEHCTBUE KOMIIOHEHTOB IIUXTHI ITPU UX
HAT'PEBE B METAJITYPI'MYECKHUX ITEYAX
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mazucmpanm Mammycaee U. K.

Vzoexkucman, Tauml'TY

Abstract. Uzbekistan is one of the highly developed industrial countries. It has hundred branches
of industry. Uzbekistan is rich in natural and energy resources. There are all of the elements which are
shown in periodic table of Mendeleyev. And some of them are already situated in industrial exploitation.
Nowadays, metallurgical complex and difficult problems are increasing very fast. For example, that the
problems of air and water pollution and ecology have become the most important one for mankind and it is
evident to all. It happens, especially, in copper producing factories and plants, such as slag-tailings and
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recycled or residual materials. Thus many scientists and metallurgists are planning to solve these
problems, such as entering non-garbage or low-waste technologies, complex using from raw materials and
development of energy and resource saving technologies in metallurgy.

In wastes and half-products of Almalyk mine-metallurgical combine have been stored big amounts
of wastes of enriching factories and slags of the copper production and clinker of zinc producing plants.
This materials consist of rare and valuable metals. So, we have to extract them from their materials.
Involving this materials to processing helps to metal producing plants for extending base of raw-materials.

The article considers metallurgical problems of conditions of reaction materials each other in
smelting furnaces. It consists of the thermal treatment of minerals and metallurgical ores and concentrates
to bring about physical and chemical transformations in the materials to enable recovery of valuable
metals. Pyrometallurgical treatment may produce saleable products such as pure metals, or intermediate
compounds or alloys, suitable as feed for further processing. Examples of elements extracted by
pyrometallurgical processes include the oxides of less reactive elements like Fe, Cu, Zn, Chromium, Tin,
Manganese. It has been shown what main factors which impacting to this chemical reactions is
temperature, content and condition of conducting metal smelting process. It has been installed what
addition different materials for changing physical and chemical properties of slags and lower general
losing of valuable metals. For increasing of complex using from raw materials, as that additives, it is
recommended different secondary technogenic products of local industrial enterprises which consist of
metal and other valuable components.

Keywords: metal, mixture, metallurgical problem, calcining, chemical reactions, metallurgical
furnace, smelting.

[Tpomiecc moTydYeHHs METAUIOB B METALUTYPIUUECKHX IUIABWIIBHBIX I€4aX €CTh COBOKYITHOCTB
psAia cCaMOCTOSITENBHBIX, CIIOKHBIX SIBJICHHH, B3ATasi B MX B3aMMOBIHMSHUHM. K HAM OTHOCSTCS TIPOLIECCHI
yIAJICHUsI BIArd, pa3IoXKEeHHs THAPATOB U COJIEH, MUCCONMAIMS BEIIECTBA, BOCCTAHOBICHUS OKCUIIOB H
CIIO’KHBIX COCJJMHEHMH, TOPEHUsI TBEPHOro, JKUIKOTO W Tra3000pa3HOro TOprovYero, TeepaodasHele u
TeTepOreHHbIe XMUMHYECKHE PEaKIHH, TEIUIOOOMEH, IBIKEHUS TBEPABIX, JKHIKAX M Ta3000pa3HbIX
COCTaBJSIFONIMX H JIp. B3anMOBNMSHUS M OJJHOBPEMEHHOCTh MPOTEKAHUSI ITHX MPOIECCOB B KOHEYHOM
UTOT'€ IPUBOJAT K TIOMYYCHUIO KOHEUHBIH MTPOTYKIHH.

B pesynbrare mpoTekaHus BBINIE MEPEYUCICHHBIX MPOIECCOB CIOKHBIE KOMITOHEHTHI IHXTHI
NPEBPAIIAIOTCS B CMECh MPOCTHIX COSMMHEHWH — OKCHOB, CylbQumoB ¥ Jp. Ilpy moBbIIeHHH
TeMIIepaTypbl BHYTPH [I€YH CO3/IaeT YCIOBUS JUIs IPOTEKaHUSI XMMHUUECKUX PEaKIMid MEKITY Pa3InIHbIMU
COeNIMHEeHUsIMU. B pe3ynbTaTe 3TOro B neun 00pasyroTcs JIETKOTUIABKHE IBTEKTHKH, KOTOPBIE OITyCKasich B
HIDKHIOIO YacTh TI€UH PacTBOPSIOT B ceOe pyrue BemecTsa. [Ipu aToM Best Macca 3arpy3Ku TIepexouT B
JKHJIKOE COCTOSIHHE U CO3/IAI0TCS YCIIOBHS TS TATTbHEHIIIEro MPOTEKAHUSI METAJUTYPIUUECKHX TTPOLIECCOB.

B mMerammyprudeckoii mpakTuke ocoboe 3HadeHue nprodpeTaer BaumonencTBus Mexay CaO u
Fe,O3, okasbIBaroIee CyIECTBEHHOE 3HAUCHHE Ha TabHEHIINI X0/ BEIIUIABKU METalIa.

OHaKo IaHHBIE O TEMIIepaType Havalla Peakiiy B 9TOH CHCTeMe, (hJaKTOpax, BIUSFOIINX Ha PEAKIIHIO,
BECbMa IPOTUBOPEYMBBL. ITO BO MHOI'OM CBSI3aHO C TPYIHOCTSIMH KOHTPOJIS X018 B3aumMozeiicTaust [1].

B Hacrosimeir paboTe 11 M3y4eHUs] YKa3aHHOW peaKnuy NPUMEHHIN, Hapsay ¢ OOBIYHBIMH U
HIUPOKO pacnpocTpaHEHHBIMH METOAAMH (merporpaduueckui, PEHTTEHOCTPYKTYPHBIH,
i depeHIMaTbHO-TEPMUYECKH), KOHAYKTOMETpUUeckuil. Panee Hamu ObDIO TOKa3aHO, HTO
ANIEKTPUYECKUE XapPAKTEPHCTUKU CHIPHEBBIX MATEPUATIOB BEChMa HAJEKHO WINTIOCTPUPYIOT TPOIECCHI,
TIPOHMCXOJISIIIE TP HArPEBE, OKUCIICHUH M BOCCTAHOBJICHUH [2].

B xome wucciemosaHus mnpuMeHsul uncthle (asel — Fe,0; m CaO wmapku «umay. s
T depeHITATEHO-TEPMIYECKOro aHam3a npuMersu mpruoop PIIK-59, amekTporpoBoIHOCTE OTpeIeIsUTH
0 BOJIBT-aMIIEPHOM CXeMe Ha TiepeMeHHOM Toke. OOpasifpl (CripeccoBaHHbBIE IIIMHIAPHI AUaMeTpoM 1 cm)
HarpeBald B KOHTPOJMPYeMOH armocdepe C MaJlod CKOpoCThio (5 rpaj/MuH), YTO OOECICUMBAIIO
PaBHOMEPHBII TIPOTrPEB 110 BCEMY CEUEHHIO. Pe3yNbTaThl TEPMUYECKOTO aHAIN32a IPUBEICHBI B Ta0I. 1.

W3BecTHO, YTO HE3aBHCHMO OT KOJHMYECTBEHHOI'O COOTHOILECHHMSI pearupyeMbIX BELIECTB B
TBEpAOH (ase, MEpBUYHBIM INPOIYKTOM pEaKIMH SBISIETCS OOHO M TO JK€ COCAMHEHHE, B
paccMarpuBaeMoM ciydae ofHokanbiueBbiid Gepput CaO - Fe,0s. s momyuenust 6onee 10CTOBEPHBIX
JaHHBIX B HcchenoBaHnu m3ydamn peakumo mexny CaO u Fe,O; B3sTBIMM B pa3HBIX BECOBBIX
COOTHOUICHUSIX. BO3MOXKHBIH 3¢ ekT pacumppoBeBali KaK HA OCHOBE JIMTEPATYpPHBIX JAHHBIX, TaK U
MIOCPEZICTBOM TETPOrpa)Mueckoro M PEHTTEHOCTPYKTYPHOTO aHaJIM30B, COOOIIABLIMX CBEACHUS O
HAINYUU (PEPPUTOB KIS,
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Tabnuua 1. Pesynbrars! TepMorpaguiaeckoro aHaansa o0pasios

Beml/elggce)ﬂn}frs;ecs t,p, °C 3uak s¢pexra IIpeBparieHue
Cao 515 - Ca(OH), — CaO + H,0
Fe, O3 - Oddekra HET -
Ca0 + 2Fe,03 315 + -
515 - Ca(OH), — CaO + H,0O
675 + CaO + Fe,0;3 — Ca0 - Fe,03
750 + CaO - Fe;,03 + CaO — 2Ca0 - Fe, 05
Ca0 + Fe,05 315 + —
520 - Ca(OH), — CaO + H,0O
675 + CaO + Fe;,03 — CaO - Fe,03
800 + CaO - Fe;,O3 + CaO — 2Ca0 - Fe, 05
2Ca0 + Fe,03 310 + —
520 - Ca(OH), — CaO + H,0
675 + CaO + Fe;,0;3 — Ca0 - Fe,03
775 + CaO - Fe,O3 + CaO — 2Ca0 - Fe, 04

Ha puc. 1 mnokasaHbl 3aBUCUMOCTH 3JIEKTPONPOBOAHOCTH OOpa3LOB OT TEMIEPATYpBL.
3aBUCHMOCTH HMEIOT BHUJ, XapaKTEpHBIH I TOJYNPOBOAHUKOB. UETKO BBIPAXKEHBI 1Ba ydacTKa:
HU3KOTEMIIEpaTypHbIid, OOYCIOBIEHHbII MNPUMECHOH TPOBOAUMOCTBIO, M BBICOKOTEMIIEpPATYPHBIH,
COOTBETCTBYIOIIMI COOCTBEHHOM MPOBOJMMOCTH OKUCIIA-TIONYTIPOBOAHMKA. M3710M B X0/1€ 3aBUCHMOCTEH
00YCJIOBJICH MCTOIICHHEM NMPHUMECHBIX YPOBHEW U IMEPEXOIOoM B 00JIaCTh COOCTBEHHOM MPOBOIUMOCTH.
Hns Fe,O3 sTOoT mepexon BbIpaKeH MEHee SIBHO, XOTSl pa3HHIAa B HAKIOHAX JIMHWAN BBISBICHA U
cootBercTByeT 440° C.

2o a \&E{E e &
\H“\ 6]

T20
. \\\\\ 440

AE=725
AE=21ev™ e \

440

9 I
10 12 14 s 1 . ,579 11 13 1 .7
T 10 T 10
- I
8o B &Ei45ev r ME=44ev A
ann a4
G300 720
. G40
AF =5 5evv] N \\
630 \\
MNE=238ev
AE=35ev hE=29ev
9 1 13 9 11 13 15 g 1 L7
T

Puc. 1. Buusinue memnepamypul Ha 371ekmponposooHocms oopazyos uz Fe,03 (a). CaO (6) u ux cmece:
Ca0 + 2Fe,0; (), 2Ca0 + Fe,0; (2), CaO + Fe,0O3 (0).
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OOparaer BHMMaHKe (akT COBNAZCHMS TeMIepaTypbl Haudada B3amMojeicTBus Mexay CaO u
Fe,O; ¢ TemmepaTypHBIM HMHTEPBAJIOM MEPEXOJHOH 001acTH 3IeKTponpoBoAHocTH (Tabm. 2). Otor
9KCIIEPUMEHTAIBHO YCTaHOBIICHHBI (DaKT HENb3sl CUMTATh HEOKUAAHHBIM, IOCKOIBKY 00a SIBICHHS
(XMMHYECKHI aKT, IEKTPONPOBOAHOCT) B KOHEUHOM CUYETE CBOJITCS K SIEKTPOHHOMY MEXaHU3MY.

B cBsi3u ¢ 3THM MOHSATHE «TeMIlepaTypa Hayajda XMMHUYECKOTO B3aWMOJACHCTBUS) MpUOOpeTaeT
JUISL OKCHIOB-TIOTYTIPOBOTHUKOB OTIPEJIETICHHBIM CMBICT. Branmo, ciocoOHOCTh K XUMHUYECKOMY aKTy y
3THX COCJMHEHHH TOSBIIETCS NPU TaKOM 3HAYCHWH SHEPIHH €r0 KPHUCTAUIMYECKON pElIeTKH, KOraa
PE3KO TOBBIIIACTCS KOHIEHTpPALHS JIEKTPOHOB B CBOOOTHON 30HE TTOTYNPOBOAHHKA, YTO COOTBETCTBYET
Mepexoay OT IMPUMECHONH MPOBOJVMOCTH K COOCTBEHHOW. TemrepaTypa, KOTOpas OTBEYaeT 3TOMY
COCTOSIHHIO, 3aBHICHT, TJIABHBIM 00pa3oM, OT NPUPOBI OKUCHA, T. €. OT SHEPTHH €T0 KPUCTALTNYECKOH
PEIIETKH.

Tabmma 2.
t, °C nauana B3auMo/eiicTBYS, ONpe/eIeHHAs TeMmepaTypHBI HHTEPBAI
Hcenenyemoe METOZIOM b nepex%uggﬁ 06ﬂacmf)°C
BEIECTBO TepMOrpaQHIECKM | MHKPOCTPYKTYPHBIM Hayaso KOHEI
CaO - - 640 680
Fe,03 - - 440 -
Ca0 + 2Fe,03 675 670 640 720
CaO + Fe,04 675 670 640 720
2Ca0 + Fe,04 675 670 600 680

Ha ocHOBaHWM TIPUBEJCHHBIX BBIIIE JKCIEPUMEHTATBHBIX (DAaKTOPOB W  TEOPETHYECKUX
pacCykIeHNII MOXKHO CZENaTh BBIBOJ, YTO CIIOCOOHOCTh K XUMHUYECKOMY B3aUMOJICHCTBHUIO OKCHIIOB-
TIOJTYTIPOBOJHAKOB TTOSIBJISIETCS TOJNBKO TPH TAaKOM COCTOSHHHM, KOTJa HaONromaeTcs mepexof OT
MPUMECHON TPOBOIMMOCTH K COOCTBEHHOW. JTO WMEET BAXXHOE IMPAKTUYECKOE 3HAYCHWE, TaK, KaK
MO3BOJISIET MOJYYaTh CBEACHUS O TEMIEpaType Hauyala B3auMOJICHCTBUSL OKCHIOB-TIOIYIPOBOAHHUKOB
JHUIIb TO0 W3MEPEHHIO AJIEKTPONPOBOJHOCTH TOCIEAHUX B TeX CIydYasxX, KOTJa HeToCpeACTBEHHBIN
KOHTPOITb JIPYTUMH CIIOCOOAMU 3aTPYIHEH.

Ecnmu  pearupyrome MeXay COOOH — OKCHIBI-TIOJNYNPOBOJHUKKM — OOJIQJAIOT — Pa3HOM
TeMIIepaTypoH Mepexo/ia OT MPUMECHOH MPOBOIMMOCTH K COOCTBEHHOM, TO XMMHYECKOE B3aUMO/ICHCTBIEC
BO3MOKHO JIMIIb TP JIOCTIKEHHHM TEMIeparypbl, B KOTOPOW OCYIIECTBISIETCAd TEepexon i
TIOJTYTIPOBOJIHMKA, 00Jaaroiero 0ojiee BBHICOKOH Temrieparypoi nepexoma. Hauamo peakiuu CaO +
Fe,O3 muMuTHpYeTCst, HapuMep, TeMIepatypoii namenenwus npooaumoct Ca0 (670° C).

BbiBoabl. 1. IlocpenctBoM  TepMorpauyeckoro,  PEHTTEHOCTPYKTYPHOTO U
neTporpadMueckoro aHaJIM30B OMpeelieHa TeMIleparypa Hadana B3amMoenicTeus Mexay CaO u Fe,Os
(670° C).

2. TlokazaHo, 4TO B3aMMOJEHCTBUE OKCHIOB-TIOIYIPOBOAHUKOB COOTBETCTBYET MEPEXOAY OT
MIPUMECHOH MPOBOIUMOCTH K COOCTBEHHOM.
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