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OUHOKDETHOA KN MHOTOKpaTHON oBpatoTi B KMGNOTE
WA KACNOTaX, @ 38TeM B LWENoYK WNW WX CMBCAX
nytem: Harpesa A0 TemnepaTypsl BO0:1000°C w
BhIOBMHEN NEW 3TOR TEMNERATYPE B CPEO8 WHORTHOM
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WaoBpaTeHue OTHOCUTCH K OBOraLeHno NoneatbiX HCKONABMEIX A MOKET BbiTe HCNONLA0BAHD
Ha anmaaofobblBalol My NpeanpUATHAX,

B kauecTee Haubonee Bnvakoro aHanora moxeT BeiTh Npeanower cnocob asnevyeHus
anMasoB W3 ANMAI0COAEPRALLEro Chipbs NO aaneke PO Ha naobpeTeHue Ne94027741
(onyGnukosaxa 27,06.1996), BKNIOYAIOWMIA 38rPY3KY, XMMUHECKOS oboral|eHue KoHUeHTpaTa
NyTEM ero HarpeBsa B WENeYn WK UX CMEeCcHX, O4HCTKY NPoayKTa BOOOW M KUCNOTOR, CYLUKY U
BEIrPY3KY UBNeBoro npoaykra.

W3mecTHEIE 1 NPUMeHABMBIE Ha NpakTike cnocobbl KKENOTHOD 0BOraLLeHUA ANMAa3HBIX
KOHUEHTPATOR C UCNONLIDBAHWEM YACTLIX KWCNOT (CONAHOW, 830THOM, MNagvKoOBOH, CEpPHOR U
AP.) UMK KMCNOTHBIX PEAKLMOHHLIX CMeCel (Lapckas BO/AKa, XPOMOBAH cMeck W Op.) He
obecneyHEaINT NONKOro PAcTBOPEHKS W PaspyLIeHns MUHERANOB W NOPOL kMmBapnKTa,
COAEPKALLMXCA B KOHUeHTpaTax, MNpexae Bcero 310 OTHOCUTCA K HanBonee YyoToRYMUBRIM
COGTABNAOWAM (FpaHaT, UWPKOH, AMCTEH, KMEHWT, XpOMUT U AP.). 3T MUHEpanel He
paspywaieTcs U Npu 0GoraieHi KOHLEHTPATOB C WCMONL30BaHNEM LENOHHEIX pacnnasoB npu
Temnepartypax ao 500¢C, Ux paspyuieHie U pacTBopeHne BO3MOMHO NpK NOBbILUEHAM
Temneparyps! Ujenouxoro pacnnasa go 900°C w Tpebyet JalMTHOR aTMocdeps! ANA
NPeAOTEPALUEHNA OKMCNIEHWA U NOTEPL MACGH ANMAIOA. Ha aTom OCHOBAH M3BECTHBIW CNocob
XMMUYECKOro 0BOraLeHins NPUPOaHBIX anMa3HLEX KOHUBHTPATOB PasmMepHON KpYNHOCTbIO MeHee
0,5 Mm npu HeBONLLWKWY (HECKONBLKD rpaMm) HaeecKax KoHueHTpaTa. OpHako ero npuMeHeHve
ans oboraweHs npof KOHUEHTPaToR BonbLeN MacCe (BCATKX, GOTHW FRAMM W NEPELIE
KANOrpammbl) WWNK NOBLILLEHHDNA KpYNHOCTK (Gonee 0,5 MM) CUNBHO OCNOKHABTCH
oBpA30RAHUEM WIMCTBIX OCAAKOB, 3aTPYAHAIOLMX A&NEHEHLIEE PACTBOPEHIUE HacThl
KMMBEPWTE W YCTORYMBLIX MAHEPANDB BCNEACTBHE 3aN0HeHUA Unamu NpocTpaHCTEa Meway
aepHaMN MMHEPANOB W TEM CaMbIM NPENATCTBIUA AOCTYNE K HUM pacniasa Aaxe npi
MOHOCNORHOM PacnonoKeH 3epeH KOHLIEHTpara.

B mecTe ¢ TeM OCHORHaA Macca wnoe obpaayeTca Npy paspylleHi MMHEPaNnos, CoaepxKallx
HONesn U Kanbuni, koTopsle MOryT BbiTe yAaNeHb C NOMOWBIO npe;sapuTensHol cbpaboTku B
KMCNOTAX, NPWU KOTOPOW NPOMCXOAWNT KX PACTBOPEHWE, @ He oGpa3lcBaHne WNoe. Mpeanaraemsii
cnocoB 33 CUeT NPUMBHEHUA NPMHUWNA NPEABAPUTENEHON KNCNOTHOR obpabotkn B COYBTAHUN C
MCTONB30RAHUEM NPUHLMNE NepeMellMBaHUS KOHUBHTPaTa UMNA peaKLVOHHON cpeak
(pacnnasa Weno4u), a Taoke NOONEPALMOHHOR U NepUORNYECKOR CMEHE! peakyMoHHOR cpeabl
NO3BONAET YOANUTE U3 PEaKUMOHHOW 30HEI NOBYIO 4ACTL U CO3AATE NONHBLIA U NOCTOAHHBIA
KOHT@KT pACNNARE C PACTEOPAEMbIMK MIHEBPANLHEIMIA 3EPHAMM N0 BGEMY ofbemy KOHLEHTpaTa,

AT0 B KOHEYHOM WTOré NO3RONUNG 0BECNENTE TEXHUHECKN pB3yNkTaT - BEICOKYHO
athpEKTUBHOCTE NpeAnaraemora cnocofa 3a cuYeT NoBkILUEHWA CTENEHW OYKWCTKW anMaaos no
CpaRHEHMID G W3BBCTHLIMM cnocobamn.

[ns peanqaauun yKaaaHHoro TeXHWHEcKoro pesynebtara b cnocofe abpaboTiu
anMazocoepKallero pyaHoro KoHUEHTPATA, BRMIOHAOWEM 3arpyaky, wmuyeckoa oborawenns
KOHUEHTPATE, OYHCTKY U BHIrPY3ky Uenesoro NpoaykTa, HoBkIM ABNAGTCA TO, YTO XUMUYecKoe
pBoraleHue KOHUEHTPaTa BHavane BelyT nyTem OUHOKRPATHON UK MHOroKpaTHoi oBpaboTki B
KUCNIOTE WIK KMGNOTAX, @ 3aTEM B LENOMA WKW MX CMECAX NMyTem Harpesa 4o TeMnepatyphl
860+1000°C 1 BLIAEPKKM NPU STOR TEMNEpaType B CpeAe WHEPTHOrO rasa npu nepemMeLLuVBaEHnI,

YacTHbIe cnyYau peanuaadun cnocoba npeanonaraiT BOIMOKHOCTE NPpK Harpeee
KOHLGHTPaTa B WEeNoYM NPOBCAUTE AONONHITENBHYIO BEABDHKKY NP remnepatype 450:550°C,
a Tak#e B NPOLEcce BolABPHKM NPU aTOK TeMnepaTtype OCyWecTBIAThL OfHOKPaTHBIA WK
MHOrOKPATHLIA CNUE pacnnasNedHon LWeno4u c sameHol pacnnaea. Kpome Tora, oBpaborky 8
KMCIIOTE UMK KMCNOTAX BOIMOMHO NPOBOANTE NpK Temnepatype 5041 §0:C, a B KAMacTBe
KAENIOT MCNONLI0BETE CONAHYHO WWNK A30THYIO, UMK NNABUKOBYIO, WWUNK CEPHYIO KNCNOTH UMW
WX CMECH.

O6Lan xapakrepucTka cnocoba BroYaeT ero NpoBeneHne B ABTOMATHYECKOM [UCKPETHOM
PENMME C PYMHOR 38rpy3Koi KOHUEHTPATA B KAPTRWAK, NPK 3TOM KONWYECTBO KOHUEHTPRAaTE,
3arpyKaemMoro Ha OfWH NONHEIR LIWKN XMMUHBCKoro oBoraleHma K O4MCTEN NOBERXHOCTH
anmasos, coctaanaer 540,01 kr. CnocoB npeaycMaTpusaeT WCNoNL30BaHWE KOWUEHTPATOR C
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pPasNUYHEIM coaepXaHnem anma3soe (npu cogepianun anmazos ot 50% v Beiwe), Kore4HbiR
NpoaykT npeacTaenseT coboi HecopTUPOBAaHHLIE KPUCTANLI ANMAJ0B C KNAcCoM KpYnHOGTK
Gonee +0,2 MM, NOBEPXHOCTE KOTDPLIX DYWLIBHA OT XMMWYECKUK COBAUHBHNA W COXpaHAaT
UENOCTHOCTE (POPMBE KPUCTENNOB, TEXHONOMMYeckH BXOAALIKE B COCTAR Npeanaraemoro
cnocoBa npoyecck XMmuyeckoro oboraweHns anMazocofepxallero pyaHoro KoHLeHTpaTa 1
OYMCTKK LIENEBOra NPoAYKTa (T.e. NOBEPXHOCTH aNMal08) COCTOAT W3 CNEAYIOWNX CTaani
(noaTanHo);

- NOAFOTORKA pearaHTos;

- NOAraTOBMTENBHBIE OTNEPELAN;

- XMMUYBCKOE paanoXeHte MHHepankHoR YacTi anmasocoiepKallero KOHUeHTpaTa;

- OTMbIBKA, GYLUKE, OXNAKASHWE W YNEKOBKA KOHEYHOMD NPoayKTa;

- HEATRENWaauusa oTpaboTaHHLIX peareHTos.

XapaKTepuGTHEN WCXOAHOIO ChipbA, PBEreHTOR M MATEPUANOR NpeacTaBneHs B Tabnuue.
Huwe npueeneH BapHanT peanuaalwy 3anenerHoro cnocoba ¢ NO3TanHeIM onucaHweM cragui
npoueccos pBoraweHns W OMHUCTKN.

MoproToBKa peareHTos:

- onepauwa 1, MpuroToBnexue Leno4Hoi cmeck. MotoeaT ase nopuwn no 540,01 kr
SKBMMONAPHOW CMECH MMAPOOKUCH HETPHA W MAPOOKMCHY Kanua (41,7% NaOH u 58,3% KOH),

- onepauwa 2. MNpuroToenexue pacteopa 15%-Hol conaHoi kMenoTel. Pacteop 15%-HoR
CONAHON KMCNOTEI FOTOBAT NyTeM pasbasneHnA KOHUEeHTpUpoBaHHoi 36%-HoM CONAHON KNGIOTbI
AWCTUNNKMPOBaHHOW BoaoW. BecoBoe OTHOWEHWE CONAHOW KMCNOTH K Boge 1:1.4;

- onepayua 3. NpuroToeneHWe 5%-Horo pacTBopa ruapooKHcKk HaTpuA, PacTeopatoT 1
BECOBYIO YaCTk MMAPOOKACH HATPWA B 19 BECOBEIX YACTAX BOACNPOBOAHOA BO/LI.

MoaroToBUTENLHBIE ONEpayun.

- onepayvs 1. 3anyck ycTaHOBKW nony4eHwa rasoobpasHoro asota. A3oT nonyYatw’ ¢
NOMOLLBI0 NPOMBILLNEHHON YCTAHOBKK, CofepXaHve RMCNoposa B a30Te KOHTPONUPYIOT ©
NOMOLLbLI rTE30aHanuaaTopa; )

- onepauna 2. YCTaHOBKE KapTpKaXa ¢ KOHUeHTpaToM B peaktop. OnnomMBupoBaHHbIi
kapTpumK, cogepkalini 540,01 Kkr KOHLEHTPaTE, YCTEHEBIVBAETCH B PEAKTOR W repMEeTHHHO
3aKpbIBAIDT KphILLKOWR peakTopa,

- onepauvs 3. 3arpyska Wwenoyu B annapartel NNasunbHLE. B kaxnsIn na oeyx annaparos
nnaeunbHex aarpyxaint no 510,01 K WenoyHoR GMBCH, W IBPMETHYHO 3EKPBIBAIOTCA KPiILLKK
annaparoB NNaBunNbHbIX;

- pnepauus 4. Menaperne Boabl M3 LWENOoYHOR cmeck. Mocnapedwe Bogsl npoBogaT
HarpeBaHWeM Leno4Hoi CMECH B annapatax nnaeuisHeix Npu Temnepatype 500 £60°C 8
TeYaHWe 2-X YAcoR C NPOAYBKOA A30Ta HaJ NOBEPXHOCTEIY PACINABE WEeNOYHOA CMeCcH ca
ckopocTbio 1040,1 nlvac;

- onepauws 5. 3arpyska Kuikux pacnnasos. B emMkocTy ANA XPaHEHWUA MWOKAX peareHTos
sarpy*anT 15%-Hyto consiHyio kuenoty, 36%-Hy consHyl kuenoty, 56%-HyIo 830THYI0 KUCNaTY,
AVCTUNWPOBERHY BoAy, 5%-Heill pacTaop MMAPCOKMCH HBTPHUA, 3THNOBEIA cnvpT. B
NOFNOTHTENE OTXOAAWMX PEAKUNOHHBIX 8308 3arpyxant 5%-Hbli pacTBOp rMaAPOOKUCH HATPUA.

XMMUHECKOB PasnoxeHne MWHepanbHoOR YacTi anmalocoaepXallero KoHUeHTpaTa.

- onepaura 1. XMMUYECKOe PasnoXeHne CXDAHOMO KOHLEHTRaTa CONAHOR KNCNOTOR.
Xumuyeckoe pasnoxerdue kapBoHaTos ¢ yaaneHiem Wi CONAHOKUCNOND PacTeopa yIiekmcnoro
rasa, a TaKKe Nepesoy B PacTBOR OKMGNOB M MMAPOKCUAOB MeTannos ¢ obpasosaHuem ux
XNOPWACE DCYLLECTBNAIOT HAFPEBAHWEM MCXOMHOTO KOHUEHTPATA B 5 N 36%-HOW CoNAHOR
KMCNOTE NpW TemnepaTypax 20-80°C s Teyexue 1,0 yaca. OTHOWEHWE BECA CONAHON KWENOTEI K
BECY WCXOQHOIO KOHUeHTpaTa 1:1 (OTHOLWEHWE Beca CONAHOA KWCNOTH K BECY MHHEPATNLHOW
YyacTu koHueHTpaTa 2:1). MNo okoHYaHum NpoLecta CoNAHOKMCNBIA PAcTEOP CNUBAIOT B
HENTpanusaTop. OTXOQAWMA (YrNekucnLii) raa HeATpanwayoT B nornotutene 5%-HeiM
PACTEOROM IMOPOOKNGH HATRUA,

- gnepauws 2. NpoMLIRKa KOHLEHTPaTa QUCTUNNVROBAHHOW BOAoW, [ins yaanaHus wa
peaKTopa COFFHON KMGNOTE! W HEPACTROPUMEIX NPUMEcER (C paaMepom YacTuy Menee 0,2 MM)
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KOHLIEHTPAT NPOMLIBAIOT TPMIKALI AUCTUNNMPOBAHHON BOAOA. OBLEM OAHON NOPLUK
OWCTAINMPORAHHOR BofK pareH 5+0,1 n. Mo okoHYaHWK NPOMEIBKW NOPLKIO CMEIBHOH BOA
CNWBAKT B HEMTPANWIATOP,

- onepauna 3, OKMCNUTENEHOE Pa2noXeHHe KOHUEHTpAaTa aaoTHON KNCNOTON. OKMCNUTENbHOE
PaanoxaHwe C‘}I'I'I.I:E"JH,D,GE Meneia, Mmapradua W LMHER W nepee0l WX B pACTEBOD BLINONHAKT nyrem
HarpeBaHus OCTABILEIOCA KOHUeHTpaTa B 2,5 n 56%-HOW a30THOW KMCNOTe NpY TeMnepaTypax
20-80°C & TeveHve 1,0 vaca. Mo OKoHYaHWW NPOLECCa A30THOKMCIEIA PACTBOP CNWBAINT B
HeiiTpanuaaTop. OTXoAAILIME OKUCNLI 830Ta HeilTpanusy T B nornoTuTene 5%-HelM pacTeopom
FMAPCOKACH HATRWA,

- onepalua 4. NpoMLIBKa KOHUEHTPaTa AMCTUNNMPOBAHHOR BOAOK. [inA ynaneHus na
peakTopa a3oTHON KMGNOThl M HEPACTBOPHMBIX NpUMacel (¢ pasMepom HacTul meHee 0.2 mm)
KOHLEHTPAT NPOMBIBAIOT TPIIAL AMCTUNNMPOBAHHOW BoAoA. OGkeM oaHOMH NopLMK
AMCTANNNPOBAHHOIN BoABl passH 540,01 N, Mo oKoHYAHWM NPOMBIBKK NOPLWI CMLIBHOR BOALI
CNWBRKIT B HEHTPEHMEETD[J;

- onepauua 5. LLlenouHan nnaska KoHUEHTpaTa, NpowweALero KUCnoTHylo obpaboTky.
lLlencyHoe pasnoKeHne HepPacTBOPUMBIX B KMCNOTaX CUNUKATOB 1 TPYAHO PACTROPUMOrD B
kucnoTax cynbkthata Gapua, OCTABWUMXCA B KOHUEHTpaTe, OCYU|eCTBNAINT HarpeaaHuem ero
B 50,01 Kr Weno4HoR cmeck npu Temnepatype 500+50¢C B TeveHne 1,0 yaca. 1o OKOHYEHWH
NPOoLEcca Weno4yHyK CMeck CIIWBAKT B HEHTpanuaaTop npy TeMneparype nnasa 500 450=C;

- onepauKAa 6. 3akniounTensHas WenoyHan nnaska konuentparta. lLlenoyHos paanomkeHie
ANIOMOGUTMKATOR (FNaBHLIM 0BpPa3soM rpaHaTos), He pasnaraiolyUxes B WenoYHoN cpeae npm
Temnepatype 500+50°C, nposogaT Harpesaduem 8,541,0 kr WENOYHOR CMBCH NPk TeMnepaTtype
890+10°C B Teuenme 1,0 yaca 8 notoke asota v MabeiTodHOM paenedui 0,02-0,03 Mla. Mo
OKOHYEHWW NpoLecca TeMnepaTypy nnaea cHkaoT o 500450°C 1 cnuBatoT B HEATPanUsaTop.

OTMbiBKE, CylLIKA, OXNakOeHWe W YNaKoBka KOHBYHOTC NpoaykTa.

- onepayun 1. NMpoMblBKa AUCTUNNWPORAHHOR BOOOW BBPHWCTOR HACTH KOHEYHOrD NpoayKTa,
MPOMBIRKY 3EPHUCTON YACTH KOHBYHOIO NPOAYKTa OT WENoUM U W0B NPOBOAT OAHOKPATHO
nocne oxnaxneHus ee Ao 50410°C § nuTpamn AUCTUNNWPORaHHON Bodwl. [10 OKOHYAHWW
npouUecca NpoMeIBHY K BOAY CMNUTE B HERTpanuaaTop;

- orepauua 2. OTMEBKE NOBEPXHOCTH KPMCTANNOB 38PHUCTON YACTK KOHEYHORD NpoaykTa
CONAHOW KWCNOTOR, [NA OYKUCTKW NOBEPXHOCTH KPUCTAINI0B 3EPHUCTON YACTW KOHEYHOro
MPOAYKTA OT OCTATKOB LUEMNONK 1 OKCHAOB ux HarpesaoT 8 b n 15%-Hoi CONAHOR KUCNOTL! NpuY
Temneparypax 20-80°C & Teuenue 15 MuHyT. Mo okoH4aHkM npolecca oTpaGoTanHein
CONAHOKWCHBIA PACTBOP CAWBAKT B HEATpanwaarTop;

- onepauuns 3. NpoMLIBKa AMCTUNNMPOBAHHOR BOAORA 38PHUCTON YACTW KOHEUHOro NpoaykTa.
MpoMBIBKY 38PHWCTOR YACTH KOHEYHOro NPOAYKTa oT CONFAHOR KWCNOTRl NPOBOOAT
AMCTUNNMPOBAHHOW BOAOH NOPLMAMK NO 5 N A0 AOCTUKEHWA BEMMYUHEI PH CMEIBHOR BOAbI 7 £1.

- onepauyus 4. NpoMbiBKa 38PHUCTOR HECTW KOHEBYHOrD NPOAYKTE STUNOBRIM CNVPETOM.
MpomeiBky 5-10 NUTPaMU 3TUNOBOrD CNKPTa IEPHUCTON YACTW KOHEYHOTO NPOAYKTE OT OCTaTKOB
BO/bI NPOBOAAT OAHOKPATHO B TEHEHWE 5 MUHYT. N0 OKOHYAHWA NPOMBIBKW STUNOBLIA CNUPT
cnuBaerca B cBOPHWK ANA YTUNW3aLUW 1 pereHepaliy B COOTRETCTENN G YCTEHOBNEHHbIM
NOPAAKOM;

- onepauua 5. Cyluka koHe4YHoro npoaykTa. CyluKy KOHEeYHOro NPoAYKTa NPOBOAAT NP
Temnepatypax 120-150°C 8 notoke asota 8 Tedeque 0,5 vaca. Mo okOHYAHKKU CYLLKA KOHEMHEIA
NPOAYKT OXNAABIOT W USBNEKAKOT KAPTRWAXK W3 peakTopa 4nA Nocneayiowux Npoueccos B
ofiwei Lenk NnpouaBoacTea.

He#dTpanuaauua oTpabGoTaHHbIX areHToB:

- onepauua 1. Heirpannaauma oTpaboTaHHbIX peareHToe. HelTpan4aauuio paboTaHHbx
pearenToB NpoBoAAT 36%-HOR CONAHOA KUCNOTOW B HERTPENUAATOPE NPW OXNAXABHWU W
nepamMellMBaiun HeRTpannayemoro pacteopa 4o Benu4nHel ero pH7+1.

- pnepauna 2. PUNLTRaLWA HERTPANM30BAHHOID pacTRopa. HedtpanusoBaHHblA pacTeop
OT¢UMNLTPOBLIBAIOT, MUAKYK (DPEKLMIO CNUBAIOT B KAHANW3ELWI0, 8 TRERAYIO thasy crnagupyor.
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dopmyna wsobpeTeHns
1. Cnoco6 opaboTki anMaiocoaepKallero pyaHoro KOHUBHTPaTa, BKNIDYAIoWMA 3arpysky,
xMMHYeckoe oboraweHne KoHUeHTPaTa NyTeM Harpesa B Wenovn Uin Ux CMBCcAX, O4WUCTRY
NPOAYKTa BOAOR 1M KUCNOTOR, CYLUKY W BEIFPY3Ky LENesoro NPOAYKTA, OTIWYAIOWWAGH TeM, YTOo
npw oBoraweHny KOHLUEHTpaTa Nepes HarpeBoM B LUEOYN WK NX CMEeCsX OCYLLIeCTANAT
OJIHOKPATHYIO NN MHOToKpaTHyH oGpaboTky KOHLEHTPaTa B KNCNIOTE WK KNCNOTaX, a Harpes B
LEMOYM MK WX CMecax BeayT Ao Temneparypel 880-1000°C ¢ BLIABPIKKOA NpY ATOH
TeMnepaType B CPefe MHEePTHOrG raia Npu NepemeLLMBaHnm.
2. Cnocob no n.1, DTAMYAIWKWACA Tem, YTO NPW HArpeee KOHUEHTPAaTa B LLenoYu NposoasT
AONONHUTENBHYID Bulgepkiky npu Temnepatype 450-550°C.
3. CnocoB no n.2, oTNWHAKWMIACS TEM, YTO B NPOLECcce AONONHWUTENEHOR BhlABPKKA
OCYLLECTRNAIOT DAHOKPATHLIA MKW MHOTOKPETHBIRA C/IMB PACNNABNEHHON LWEMNoHW ¢ 3aMEHON

4. Cnoco6 no niobomy 13 nn.1-3, oTAM4AaKLMACA TeM, YTo 06paboTky B KWCNoTe WNn
KMCNOTaX OCYL|ecTBNsIoT npu TemnepaType 50-150°C.

5. Criocot no nobBomy 13 Nn.1-3, OTANYAOWWAGH TEM, H4TO B KBYECTBE KUCNOT NCNOoNBe3YIoT
CONAHYIO MIWNW A30THYIO, WM NNABUKOBYIO, WUNN CEPHYIO KMCNOTHI WNK UX CMECH.

. CnocoB no n.4, OTIMHAIOWMIAGA TEM, 4TO B KAYECTRE KUCNOT UCOML3YIOT CONAHYI W/UNK
d30THYH, WK NNaBUKORYIO, /KN CapPHYI0 KMCNOTEl MNK WX CMBCH,
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