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IIposeden komniexc pabom no ucciedo8anurd ocobenHocmetl 0bicuea u NOC1eoyo-
weeo vluyenavusanus Gocghopa uz MUCAKO8CKO20 KOHYEHMpama ciaboil cepHoll KUCI0-
moi. Yemanoeneno, umo ocgop 6 1ucakogckom KoHyeHmpame HAX00UmMcs: 6 guoe 2u-
OpamupoB8anHo2o hochopcodepicaueco KOMROHEHMA, KOMOPbLIL Npu 0ddicuee pasiaza-
emcsi ¢ 06pasosanuem c60000H020 okcuoa ocgopa. DphexmusHocms svlyerauuears
pocopa uz 0601cHCEHHO20 KOHYEHMPAMA 3A8UCUM OM HECKOIBKUX YCI0BULL: KOHYEeHM-
Payusi CepHOLl KUCIOMbL, KPYRHOCHb YACIUY 0DONCHCEHHO20 KOHYEHMPAmMd, OIMHOULCHUE
meepooe/scuoKoe, meMnepamypda nyiibnvl U UHMEHCUBHOCHb ee nepemewusanus. B umo-
2e, No YKA3aHHOU MEXHON02UU BO3MOICHO NOTYYEHUE OCIMAMOYHO20 cooepiicanusi (pocgo-
A 6 8blYeI0YEeHHOM TUCAKOBCKOM KoHYyeHmpame Ha yposHe 0,15-0,18 %.

Kniwoueswie cnosa: ghocghop, xonyenmpam, oborcue, gvluyeradusanue.

The complex studies of features firing and subsequent leaching of phosphorus
from concentrate Lisakovsk weak sulfuric acid. It is found that phosphorus Lisakovsk
concentrate is in the form of hydrated phosphorus component, which decomposes on
firing to form the free phosphorus oxide. The efficiency of phosphorus leaching of
roasted concentrate depends on several factors: the concentration of sulfuric acid, the
particle size of the calcined concentrate, the ratio of solid / liquid temperature of the
pulp and its intensity mixing. As a result, according to this technology is possible to
obtain a residual phosphorus content in the leached concentrate Lisakovsk at the level
0f 0,15-0,18 %.

Keywords: phosphorus, concentrate, roasting, leaching.

JlucaxoBckoe MECTOpPOXKACHHE KENe3HON pyibl pacronokeHo B Kocranaii-
ckoit obmactu (Pecmy6imka Kasaxctan). OcHOBHas mMacca pyabl IpEeICTaBICHA
MEJIKO3ePHUCTON OOJIMTOBOH Pa3HOBHUAHOCTHIO. [JIaBHBIM PYIHBIM MHHEPAJIOM
SIBTSIETCSI THIIPOTETHT.

Mecropoxaenue pa3padarsiBaercs ¢ 1970 . Ha ero 6a3e noctpoeH n ¢GyHK-
[IHOHUPYET TOPHO-000TATUTENBHBIH KOMOHMHAT, MPOAYKIHEHl KOTOPOro SBIISeT-
Csl TPaBUTAIMOHHO-MAarHUTHBIM KOHIIGHTpAT C cojiepkaHueM xene3a 39-40 %.
Takoit KOHIIEHTpaT UMeeT KPynHOCTh MeHee 1 MM 1 comepxurt 0,8-0,9 % docdo-
pa, 4TO CHepKMBACT ero NMpHMEHEHHEe B METAJLTypruueckoM rnepeseine. B ycio-
BUSIX JOMEHHOH IUIaBKH (OCHOp MPAKTHYECKU MOIHOCTHIO NMEPEXOJUT B YYT'YH.
VYnanenue ¢ocopa B CTaleIUIaBIIEHOM Iepeene TpeOyeT ABOHHOTO CKaunBa-
HESI TIJTAKa ¥ SIBJISIETCS] SKOHOMHYECKH HEeTpHeMIIeMBIM. Yaanenue ¢ocdopa u3
YyryHa B KOBIIAX TAKXKe OCTAeTCs MpoOIeMHOi omeparueii, Tpedyromeil 60mb-
mmx 3atpar. [loaTomMy ycmmus ucciieioBaresniei HalpaBIeHbl Ha ITOUCKH TEXHOJIO-
THH, TTO3BOJSTIONIEH yAaTUTh Gochop U3 TMCAKOBCKOTO KOHIICHTPATa Ha CTAIHH
MIOJITOTOBKH PY/IBI K JIOMEHHOMY HIepezIey.
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W3BecTHBI THIpOMETAILTYPrHYeCKHE TEXHOJOTHH yhaneHus ¢ocdopa u3
JKeNe3HbIX pyd. B OIHOM MpeIIoKeHUH MCIONb3YIOT PacTBOPBI COABI, B JIPY-
roM 00pabaThIBAIOT PYAY PacTBOPOM INEIOUYH, B TPETHEM — PACTBOPOM COJISTHOU
KHCIOTHL. Vcmanckue W (hpaHIly3CKHEe HCCIEeTOBATEIH TPEUIOKIIIN BBIIIETa-
yuBarh Hocop cepHOil KUCIOTOM Mpu KOMHATHOM Temmeparype. HemocraTkom
TaKOW TEXHOJIOTHH SBJIACTCS OonbInast (525 4) AMUTEIHHOCTh BBINIEIaunBaHMSL.
ABCTpanuiickue MCCIeIoBaTeN MPEITIOKIIIA TIepe]] BEIenadnBaniueM pocdo-
pa MpOBOAUTH NPEABAPUTEILHYI0 TEPMUYECKYI0 00pabOTKy MpHU TeMIleparype
500-600 °C B Teuenue 1,0-1,5 4, a mocnexayrolee BhIEIAYMBAHIE TPOBOAUTD
cepHoii kuciorort mpu Temmeparype 60-80 °C B Teuenue 2-3 4. Hemocrarkom
TaKoOl TEXHOJOTUH 0Ka3aJ0Ch HU3KOE U3BIIeucHue Gochopa B pacTBop.

Pycckue uccnenoBarenu [1] mpemsoxuiau NPOBOAUTH TPEABAPUTEIBHYIO
TepMOOOPaboOTKy KOHIeHTparta npu Temneparype 800-1000 °C B Teuenue 1 4,
a TocJIeAyIoIee BhIenadnBanue Gpochopa u3 000KKEHHOTO KOHIICHTPATa 0Cy-
IIECTBIIATh CepHOM Kucnotoit mpu temneparype 20-50 °C u OTHOILIEHUU TBEP-
noe: xunkoe = 1 : (1-2). [IpennokeHHass TEXHOJIOTHUS 00a1aeT CyIIECTBCHHBIMU
HEeOCTAaTKaMK, 3aTPYIHSIONIMA €€ PEalli3aluio B IPOMBINIICHHBIX MacIiTa-
Oax. M3 mpencTaBieHHBIX JJaHHBIX HE SICHA ONTHMAalbHasg TeMIeparypa o0Kura
KoHIIeHTpaTa. OTCYTCTBYeT MOKa3aTeIh KauecTBa 00XHra, IO KOTOPOMY MOYKHO
OBLTO OBl HACTPOUTH PEXKUM O0XKHTa W KOHTPOIHPOBATh ero. He sicHa onmTiMas-
Has JJIMTEeNbHOCTh 0OXkura. B paccMmaTprBaeMoll TEXHOJOTHH BBILIETAYUBAHHUE
(hocdopa mpou3BOIUTCS CEPHON KHCIOTON ¢ BHICOKOW KOHIIEHTparuen (49 %) n
0CTaeTcs He SICHBIM BOIPOC 00 ONTHMAIGHOW KOHIIEHTPAIUU CEPHOU KUCIIOTHI.
IIpemnoxeHHast TEXHOIOTUSI HE JaeT OTBETa Ha BOMPOCH B3aUMHON ONTUMH3a-
[IUY TTaPaMETPOB O0XKUTa M BBIIIEIIAYNBAHIS, @ TAKIKE O MEXaHMU3MaX COOCTBEHHO
ITHX TICPENIEIIOB.

Benbruiickue ucciepoBareiad MPEeAOKUIN MPOBOAUTH IPEIBAPUTEIbHBINA
0OXHUT ¢ 100aBKOM IIe70uu ¢ 00pa30BaHUEM BOAOPACTBOPUMEBIX (hochaToB u mo-
CJIeTyIOIINM BOJHBIM BBIIIEIAYMBAHUEM [2], 9TO TpeOyeT 3HAYUTEIHHOTO PacXo-
J1a IIeJI0YH.

B ka3zaxckoMm narente [3] B paCCMOTPEHHBIH BBILIE POCCUICKUI IaTEHT BHE-
CCHBI [IBa yTOYHEHHS: TeMIIepaTypa MpeBapuTeILHOTO O0KHITa KOHIICHTpAaTa Co-
craBisier 1000—-1200 °C. Takoil ka3aXCKuil MaTeHT MPAKTUYECKU HEepealn3yeM,
TaK Kak MpU YKa3aHHBIX TeMIIeparypax MPOMCXOIUT CIEKaHWe KOHIICHTpara |
TEXHOJOTHYCCKUI PEXUM B OOKHTOBOM arperare MONHOCTHIO PACCTPAMBACTCA.
B npyrom xazaxckoM mareHre [4] npemioKeHo nepes] 00KUroM KOHIIEHTpara mpo-
BOJIUTH €0 aKyCTHUIECKYIO WM PaJHALHOHHYI0 00pabOTKY, 3a CUET 4ero, o MHe-
HUIO pa3pabOTYMKOB, BOSMOYKHO CHIDKEHHE TEMITepaTypbl OOKHUTA.

Poccuiickue nccnemoBareny [5] mpeayoKmM 0OKUTaTh KOHIICHTPAT B BOC-
CTaHOBUTENIbHOMH cpenie mpu Temneparype 1350-1450 °C. B stux ycnosusx OyayT
00pa30BBIBATHCS CIIEKU U IIPOMBIIIICHHAS pealn3aliys TaKoro MpoIecca MajloBe-
pOsITHA.

YuuThiBasg HEAOCTATOUHO MPOPAOOTaHHBIE MEXaHU3M OOXKUTA U BBIIIETaYH-
BaHUs, a TAKXKe HeJoCTaTKy npeaiaraemMbix Texnonoruit, OAO « BHUNUMT» npo-
BEJIO MHUIIMATUBHBIC HCCIIEIOBAHMS MNPO-THAPOMETAILTYPTHIECKON TEXHOJIOTUN
obechochopuBaHms JTHCAKOBCKOTO KOHIIEHTpaTa C MCIOJb30BaHUEM OOXKHra U
BBIIIEJIAUMBAHNUS CEPHON KUCTIOTOM.
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N3 HEoOOXOKEHHOTO M 000KKEHHOTO KOHIIEHTpara IpH Temiieparype 400—500 °C
(dhocdop He BrimenaunBaeTcst. C yBenuueHHEM TeMIiepaTypbl ooxura g0 800 °C
U BBIIIIE TIPOTEKAET BhlenaunBanue gocdopa. [Ipu nmurensHOCTH 00KUTra U BBI-
LieJaynBaHus 1Mo 1 yacy M KOHUEHTpalMU CepHOM KUCIOTH B pactBope 5,0 %
(BecoBbIX) conepkanue (ochopa B BHIMICIOUCHHOM KOHIICHTPATE COCTABHIIO
0,65; 0,58; 0,26 u 0,17 % npu Temneparypax ooxura 800, 850, 900 u 950 °C
COOTBETCTBEHHO. Takum 00pa3om, BeillenaduBanue Gpocdopa yCremHo npoucxo-
IIUT TOJIBKO TTOCIIE BRICOKOTEMIIEPATYPHOTO O0XKHTa KOHIICHTPATa.

TepmorpaBuMeTpHUYECKUi aHAIN3 TIOKA3aJl, YTO B IIPOIecce 0OKUTa KOHIICH-
TpaTa HaOII0AaeTCsl yMCHBIICHHE MAacChl 00paslia, B CyMME COCTABIISIOIIEE OKOJIO
12 % (B auanazone temmeparyp 100—1000 °C). Ilpu 3ToM yMeHbIIEHHE MAacChl
oxono 10 % mpoucxomut npu temreparypax Mmeree 400 °C u 00bsICHIETCS BBIIC-
JICHWEM TUAPATHOHN BIArH IPH Pa3I0KEHUH THAPOTETHTA, T. €. CBSI3AHHON C OKCH-
JIOM XKeJie3a. YMeHbleHne macchl okosio 0,3-0,5 % npoucxoauT B Auana3oHe TeM-
nepatyp 400—700 °C u cBA3aHO OHO C BBITOPAHUEM IIPUPOIHOTO YIIepoa, Coep-
JKAIIErocsl B UCXOJHOM JIMCAaKOoBCKOM pyne. B obmactu Temmeparyp 800—1000 °C
HaOIroIaeTCs YMEHbIIeHHE Macchl okolo 2 %. [Tpu temneparypax 800—1000 °C
HaOIr01aeTCA BIJIEICHUE ra3a, KOTOPBIN B CIEUATbHBIX OIBITaX ObLI aTpUOyTH-
POBaH KaK BOJSHBIC MTAPEL.

[aBHOI 0COOEHHOCTBIO paccMaTpuBacMol TeXHOJIOTHH 00echochopuBaHUs
SIBJISIETCS] CIIOCOOHOCTH (hochopa BBIIENAUUBATECA MTOCTe 00KUTa IPU TeMIepa-
typax 800—1000 °C, 4To cBA3aHO ¢ KPUCTAIIIOXMMUYECKUM ITpeBpalieHueM (oc-
(opconepxamiero KOMIIOHEHTa, COICPIKAIIETO B ICXOJJHOM KOHIIEHTPATE BBICOKO-
TEMIIEpaTypHYIO ruapatHyro Biary. CriocoOHOCTh pocdopa K BhIICTAYUBAHHUIO
MOSIBTISIETCS TOJIBKO TOT/A, KOTAA MPOUCXOAMUT PA3IOKECHHUE TMIPAaTHPOBAHHOTO
(bocdopcomeprKkaIero KOMIIOHEHTA C BBIICIICHHEM THIPATHOH BIIaTH.

[IpoBeneno wmccienoBaHNe KHHETHKHA BBICOKOTEMIICPAaTypHOH Jeruipara-
UM JINCAKOBCKOTO KOHIICHTpara TEPMOMETPUYECKUM METOJOM Ha mpudope
NETZSCH STA 449 C Jupiter, mO3BOJISIONIMM HEIIPEPHIBHO OMPEEISITh N3MECHE-
HIE MacChl 00pasiia B rpaMMax ¢ TOYHOCTBIO JI0 YETBEPTOTO 3HAKA MTOCTIC 3 TON
Py U3MEHCHHH TemIeparypsl. OJHOBPEMEHHO METOIoM an(¢epeHInaIbHONR
CKaHUPYIOIIEH KaIOPUMETPUH OTPEACTSIOTCS TeIuioBbie 3(PdeKThl, mpoTeKaro-
1Me npu Harpese oOpasiua. [IpeaBapurenbHo MpoOy MPOKaIUBaIl B OKUCIUTEb-
HOH arMoctepe mpu Temmeparype 700 °C mist yoaneHus: HI3KOTEMITEpaTypHOH
TUJIPATHOW BJIarW W BBITOpaHUs yriepopa. [IpoBeneHHbIC OMBITHI MOKA3aJIH, YTO
B obmactu temneparyp 800—-1000 °C BblelIcHHE BBICOKOTEMIIEPATypHOM T'H-
JPATHOW BJIATW TPOUCXONUT CTYNECHYATO: IPH OIPEICICHHOW TeMIIepaType BbI-
JenseTcss HekoTopast Aol ruaparHoit Biaru (puc. 1). Ecmu 3a 100 % npuHATh
CYMMapHYIO MacCy BBICOKOTEMIICpaTypHOIl THAPATHOM Biard, TO JONS ee, yaa-
JICHHOH MpH pa3HbIX TemIeparypax, cocrasiusiet, %: 54,3 — mpu 800 °C, 24,4 —
mpu 850 °C, 12,2 — mpu 900 °C, 5,6 — mipu 950 °C u 3,3 — npum 1000 °C. Ha xa-
JKJIOH TEeMITepaTypHOH CTYTICHH MPOIECC ACTUAPATAINN 3aBEPIIIajcs, 9TO 03BO-
JIUJIO OIPENIENUTh CKOPOCTH MpoIiecca ICTHApaTalluy Ha KaX /101 TeMIIepaTypHOH
crynenu. [Ipu 3ToM Ha KakJoW TemIepaTypHOH cTaauu 3aUKCUPOBAHbI H]IO-
TepMIdecKie 3()(EKTH, COOTBETCTBYIOIIUE OYEPEAHOMY ITOBBIIICHHIIO TEMIIEpa-
Typsl ¢ uaTepBaioM 50 °C. Maremarmdeckas 00pabOTKa MOTYYEHHBIX JaHHBIX
MO3BOJIMIIA PACCUUTATH JJIUTEIHLHOCTh BHICOKOTEMIIEPATYPHOW JIerupaTaluy Ha
Kax/10# TemmeparypHoiil craguu, c: 1250, 1110, 910, 670 u 420 npu Temnepary-
pax 800, 850, 900, 950 u 1000 °C coOTBETCTBEHHO.
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Puc. 1. JlaHHBIE TEPMUYECKOTO aHAIIN3 JIMCAKOBCKOTO KOHIICHTPATA!
1 — u3MeHeHue Macchl 00pasia, 2 — peKuM Harpesa oopasiia, 3 — KpuBasi TEIIOBBIX Y(D(PEeKTOB

MeTonoM ONTHYECKOH MUKPOCKOIIMH HCCIE0BAIN U3MEHEHHUE TTOBEPXHOCT-
HOW CTPYKTYPBI OOJIUTOB JIMCAKOBCKOTO KOHIIEHTpAaTa, MpOTeKarolee Mpu 0OKuUTe.
B ncxomHOM KOHIIEHTpaTe MMEIOTCS YacTHUIIBI IPABUIIBHON IIIAPOBOW MIIH OBAJIb-
HOU TeOMETPHUYECKO GopMBl 0€3 BHIMMBIX Ae(DEKTOB Ha BHEIIHEH ITOBEPXHO-
CTH, a TAaKXKe YIJI0BaThle U KBapleBbie yacThllbl. [locie odxura npu remmneparype
400 °C BHeNIHSS MOBEPXHOCTh YACTHII TOPUCTAsI, HEYIUIOTHEHHAS, YTO 00YCJIOB-
JICHO BBIZICJICHHEM OOJIBIIOT0 KOJMUYECTBA HI3KOTEMITEPAaTyPHOU THAPATHOH Biia-
T, CBSI3aHHOH ¢ okcuaamu xkenesa. [Tocne ooxura npu temneparype 800-850 °C
Ha MHOTHX 4acTUIaX 00pa3yroTCst MeNKKe HerryOokue TpenuHbl. [locie ookura
npu Temreparype 900—950 °C KoIUYecTBO TPEIIUH YBEIMYUBACTCS, a TIyOHHA
ux Bo3pacraeT. [Ipy 3TOM MPOUCXOAUT 3HAUUTENLHOE Pa3pyLIEHHE OOJHUTOB C
00pa3oBaHUEM NIOJIOBUHOK, TPETHHOK M YeTBEPTUHOK. [locie oOkura mpu temrie-
parype 1000 °C moBepXHOCTHBIN CIOW YaCTHUIl YIIJIOTHEH, CKOJIBI U HEPOBHOCTH
OKpYTJIEHBI, a TPELIMHBI ITIaBHBIM 00pa3oM riryOokue. [locne obxura npu temre-
parype 6omee 1000 °C yacTHIIbI CTUTIAFOTCA (CIIEKAIOTCS ) MY COOO0M IpO3IsIMH
U UMEIOT ITyOOKHe TperiHbl. CpaBHEHHE YaCTHII, TOTYYSHHBIX B JJAOOPaTOPHBIX
YCIIOBUSIX M Ha IpoMbluieHHoH Bpamatomeiics neun JI® TOO «OPKEH» mpu
OJTMHAKOBBIX TEMIIEpaTypax oOK1ra, IOKa3ajo UX OJMHAKOBOE MTOBECHHUE B XO/IE
obxura.

[IpoBenenHble 1ab0OpaTOpHBIE MCCIEJOBAHUS IMOKa3ald, YTO OOOKKEHHBIH
JTMCAKOBCKUI KOHIIEHTpAT 00NajaeT CBOWCTBOM IOIIOINATh BJary W3 BO3IyXa.
C yBeNMYeHHEM TeMIIepaTypbl OOXKHra Takas CIOCOOHOCTh OOOXIKCHHBIX 4Ya-
CTHIl YMeHbIIaeTcs. Tak, Hampumep, depe3 CyTKH MOocie OOKUTa KOMHYECTBO
MOTJIOLIEHHOM Bnaru cocrapiser, %: 1,76-1,38-1,22-0,03 npu Temmeparypax
400-600—-800—1000 °C cootBercTBeHHO. [Ipn 3TOM KOHIIEHTpAT, 0OOKIKCHHBIH
npu temieparypax 400 u 600 °C, cnocobeH momiomarb Biary u3 Bo3ayxa Mak-
cumainesHo: 6,47 u 5,09 % B Tedenue 9—10 cyT coOoTBeTCTBEHHO. MaKkcUMalbHOE
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Puc. 2. 3aBUCUMOCTD yI€IbHON IPOYHOCTH
YaCTHUI KOHIIEHTPATa OT TeMIIepaTypsl Ipo-
KaJIMBaHUA JUIS PA3INUHBIX (paKIUii:

1 — ¢pakuums 0,315 — 0,160 mm, 2 — dpaxius
0,400 — 0,315 mm, 3 — dpaxunst 0,630 — 0,400 mm

MOIVIOIEHHUE BJIATU U3 BO3yXa CO-
crasisieT 2,36 % B TeueHue 67 cyT
nociie obxura IMpu TemIeparype
800 °C u Bcero 0,04 B Teuenue 23
CYT 1ocie oOXura npu TeMIepary-
pe 1000 °C. Takue naHHbIE KOCBEH-
HO TOBOPAT O TOM, YTO IpU 0OXKHIre
C POCTOM TEMITEPATyPhl YACTHUIIbI 0 200 400 600 800 1000
JINCAKOBCKOT'O KOHIIEHTpaTa YIIJIOT- Temnepamypa obxuaa kKoHyeHmpama, °C
HSIOTCS] U CTAHOBSITCSI MEHEE aKTUB-

HBIMH B OTHOILEHUH IOIJIOILEHUS

MapoB BOJBI U3 BO3AyXa. YINIOTHEHHE YACTHI] JINCAKOBCKOTO KOHIIEHTpAaTa OBLIO
MOATBEPKJICHO METOIOM ONpEAeNeHHs MPOYHOCTH YACTHIl Ha ckatue (puc. 2).
[Tpu remniepatype 400 °C HabrOIaETCS HEKOTOPOE YMEHBIIICHHE YISIbHOU MPOY-
HOCTH YaCTHIl Ha ckarue. [Ipu JanbHeilneM MOBBILIEHHH TeMIIePaTyphl yielb-
Has TPOYHOCTH YAaCTHIl HA CXKATHE yBEIHIMBACTCS, IIPHUEM OOJee HHTCHCHBHO
npu Temmneparypax Oonee 850 °C. MIMEHHO Hpu 3TUX BBICOKHMX TeMIepaTypax
IIPOMCXOUT BBIJIEJIEHNUE BBICOKOTEMIIEPATYpPHOI Biaru, B pe3yJbTaTe 4ero u Io-
SBIISIIOTCS TTyOOKHE TPELIMHBI Ha YaCTHIIAX.

ABTOpBI [6] CUMTAIOT, YTO 00pa30BaHUE TPEIIMH HA YACTUIAX JINCAKOBCKOTO
KOHIIEHTpAaTa MpH BBICOKOTEMIIEPATypHOM OOKHTe OOYCIIOBJICHO BBICOKUMH Ha-
NPSKEHUSMU, BOSHUKAIOIIMMU B YAaCTULE BCIIICTBUE PE3KOT0 COKPAILIEHUS MOJIb-
HOro 00beMa BElIeCTBA MCXOJHOTO THIIPOTETHTA NPU TEPEexXoie ero B TeMaTuT ¢
OIHOBpPEMEHHOM cerperammeil Gocdopa Ha rpanuie 3epeH. OmHAKO CIEmyeT 3a-
METUTh, YTO U3MEHEHUE KPUCTAJUIMYECKOM PEILETKH MIPH NEPEXOIE TUAPOreTUT —
remaruT npoucxoaut npu temneparype 300-350 °C, npu BeIIeICHUN THAPATHON
BJIarH, CBSI3aHHOM C JKEJIe30M, a MPH 3TOM TPEUIMHBI Ha YacTUIaX He 00pa3yroTcs.
Hamm poBeeHHBIE UCCIEIOBaHUS TO3BOJLIEOT BRICKA3aTh HHOM MEXaHM3M 00pa-
30BaHUs TPCIIWH, a UMEHHO: TPEUIUHBI O6p33yIOTC$I 3a CUYCT IIOBBIIICHHOI'O J1aB-
JICHHs BOJSHBIX NApoB, 00Pa3yIOIIUXCs MPH BBIIEICHUH BBICOKOTEMIIEPATYPHOM
THIPATHOM BIIArH, CBA3aHHOW ¢ (ocdopconepkammumM KOMIOHEHTOM, B YCIIOBH-
X YIUIOTHEHHUS YaCTHUL] MPH MOBBIIIEHHBIX TeMIeparypax. ABTOpPbI [6] cuuTaloT,
91O AT oOecnedeHust 6osee TTyOOKOTo MPOHNKHOBCHUSI MUHEPATIGHON KHCIIOTHI
B 00beM OOOMOKEHHBIX YaCTHIl MPU MOCIEAYIOLIEM BblllenaunBaHuu pocdopa
HEOOXOIMMO JTOCTUTHYTh MAaKCUMAIBHOE PACKPHITHE U TPEIIMHOOOPa30BaHKE 00-
utoB. C NIPUHIMITHAIBHONW TOUKH 3pEHUs Takoe cooOpaxkeHue crpaseyinBo. Ho
aBTOPHI [6] HE TIPEATIOKHUIN KAKOH-THOO KOJIMYSCTBEHHON OICHKH MPEIIOKEH-
HBIX MU MTOHATHUH, YTO HE MO3BOJISIET UCIONB30BaTh WX (MOHATHS) [UIs KOHTPOJIS
U HACTPOWKU ONTHMANBHOTO pekuMa oOxura. [IpoBeneHHBIe HAMU HCCIEAOBA-
HUS TO3BOJISIIOT MPEUIOKHUTD Ui OLIEHKM KayecTBa OOXKUTa BEIUYHHY OCTaTOY-
HeIx [IMIIIT (moTepu Macchl MPH NMPOKATMBAHNH) B OOOKKEHHOM KOHIICHTpATE.
VYuuteiBasi gaHHbIE pUC. | MO KUHETHKE AETHIPATAalliU BBICOKOTEMIIEPATYPHOM

YoenbHas APOYHOCMb Yacmuu, ka/m? - 100
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THIPATHOHN BIIaTd MOXKHO CUHTATh, YTO JOJS BBIACIHBIICHCS BEICOKOTEMITEPATY -
HOUW THIPaTHOM BIaru OyneT onpeaeisth 100 Gocdopa, cnocoOHOro nepeiTr B
pacTBOp NpH MOCIEAYIOUIeM BblllenaduBaHui. OcTaToyHas 70 BBICOKOTEMIIe-
paTypHOI ruApaTHOMN BJIary, omnpezaensemMas Kak BeiandnHa ocrtatodsbix [TMIII,
OyZmeT xapakTepu30BaTh IOTI0 (pocdopa, OCTABIIErOCS B BBHIIICIOUYCHHOM KOH-
nenrpare. [Toaromy Benmunny octaroudbix [IMIIIT B 000%:keHHOM KOHIIEHTpATe
MOXKHO HCITIOJIb30BaTh KakK IapaMmeTp, XapakTepu3yolmid kadecTBo oOxkwura. Ilo
BenmauHe ocTatouHbx [IMIII] B 000KeHHOM KOHIIEHTPATEe MOJKHO HACTPaUBaTh
¥ KOHTPOJIHMPOBATH TEXHOJIOTMIECKUI PEeXKNM 0OKHUTA.

Hamm uccnenoBanus mo BbIeTadnBaHuio Gpocdopa ciadbiM M0 KOHIIEHTpA-
M PacTBOPOM CEPHOI KHUCIOTHI M3 OO0XKEHHOTO JINCAKOBCKOTO KOHIICHTpATa
MOKAa3aJi, YTO MPOLIECC 3aBUCUT OT HECKOJIBKUX MapaMeTPOB: JIMTEIbHOCTH BbI-
LIeTIaYMBaHusl, KOHLEHTPAMKH CEPHOM KHUCIIOTHI, TeMIEpaTypbl MYJbIbI, KPYyI-
HOCTH YaCTHIl KOHILIEHTpaTa, MHTEHCHUBHOCTH TMEpeMeIInBaHus Myibiibl. OIHAKO
pemaromuM (akTopoM SIBISICTCSI KaueCTBO OOXKMTA, OMPEACTIEMOro ypOBHEM
TEeMIIeparypbl U JUTMTEINBHOCTH oOkura. Yem BbIlIe TemrepaTtypa oOKura u ero
JUTHTEIBHOCTD, TEM TIONTHEE MPOTEKAaeT pasiokeHne (GochopcoieprKamero Kom-
MOHEHTa, TeM OobInas 1o Gocdopa nepexoaut B GopMy CBOOOIHOTO OKCHIA
(ocdopa, KOTOPHII MOKET TIEPEUTH B PacTBOp IPH BhINIenaunBanun. Ha puc. 3
NPUBEJCHA 3aBHCUMOCTh OCTAaTOYHOIO coiepkaHusi ¢pochopa B BBIIICTOUCHHOM
KOHIIEHTpare oT Temreparypbl ooxura. [locne odxura npu remneparype 400 °C
0CTaTO4HOE cofiepkaHue Gpochopa B BHIILEIOUEHHOM KOHIIGHTpATe MPaKTU4eCKU
OCTaeTCsl TAKUM K€, KaK B MCXOJJHOM HEOOOXIKEHHOM KOHIICHTpAaTe. 3HAUYUTEIb-
HOE€ YMEHBIIIEHHE OCTATOYHOTO cojiepkaHus (Gocdopa B BHIIIEIOUCHHOM KOHIICH-
Tpare HadyMHaeTcsl npu Temmeparype ookura Boime 800 °C. Tlpu temmeparype
obkura 900 °C ocrarounoe conepxanne ¢pocdopa B BHIIICITOUCHHOM KOHIICHT-
pare cocranisieT 0,24 %, a mocne ookura npu 950 °C — 0,126 %. ITocie oGxura
npu temreparype 1100 °C conepskanue Gocdopa B BHIIEIOUCHHOM KOHIICHTpATe
yBenuuuBaercsa a0 0,24 % BclencTBUE 3HAYUTEIBHOTO YIIOTHEHUS YacTHI], YTO
MPEMSATCTBYET MPOHUKHOBEHUIO PACTBOPA CEPHON KHCIIOTHI BIITYOb YacTUI] U YXY/-
raeT creneHs aedocdopanmu.

Hns otpaboTku TexHONIOruH 0bechochopHBaHUs JIHCAKOBCKOTO KOHIICHTpA-
ta TOO «OPKEH» Ha Tepputopuu cBoero ¢unmana (r. Jlucakosck, Kazaxcran)
MOCTPOMJIO TIPOMBIIUICHHYIO yCTa-

09
HOBKY. OOXWI KOHIICHTpara Ipo-
® 084 WU3BOJIUTCA BO BpAILAOIICHCS MEeUn
§ 07 nuamerpoM 4,5 M u iuHOM 110 M,
E OTaIVINBAEMOU MPUPOAHBIM Ta30M
061 [7]. TIpoekTHast TPOU3BOAUTEID-
2,5 HOCTh Tedr — 80 T/4 10 00OKIKEH-
§04 HOMY KOHUEHTpary. B meun wnme-
s
S OTCA TPU TEXHOJIOTUYECKUE 30HBL.
8031
: g
g 021
S o1 @G Puc. 3. 3aBucumocts conepkanus pocdopa
B BBILICJIOYEHHOM KOHIIEHTPATE OT TEMIICpa-
0 i . i . . i Typbl 00XKHra:
400 500 600 700 800 900 1000 1100 1 — nabopaTtopHasl BpalalOascs neub; 2 — My-

. (ernbHast IEKTponeyb
Temnepamypa obxuza kKoHyeHmpama, °C
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B 30He cyniku KOHIIEHTpAT BBICYIINBAETCS OT HadallbHOM BaaxHocTu 10 %. B 30He
JETHIpATalliK MIPOUCXOMUT YAAJICHHEC HU3KOTEMIECPATypHOH THAPATHOM BIar,
CBSI3aHHOHN € THIPOTETHTOM. B 30He 00kura mpoTekaeT BEIJEIEHHE BEICOKOTEM-
nepaTtypHON THAPATHON BIIArH, CBSI3aHHOH ¢ (ochopcoaep kaiuM KOMIIOHEHTOM.
OxutakieHne 000MOKEHHOTO KOHIIEHTpaTa MPOUCXOANT BO Bpalaromemcs: Oapa-
OaHHOM oxJaauTene nuameTpoMm 3,6 M u jumHOoU 60 M [8]. B oxmagurene nme-
I0TCS /IBE 30HBI. B 1epBoif, 1o X0ty IBIKEHHs KOHIIEHTPaTa, (PyTepoBaHHOI 30HE
OXJIQK/ICHHUE TIPOU3BOIUTCS BO3IYXOM, KOTOPBIH MOAOTPEBACTCS U MTOCTYIIACT BO
BPALIAIOUIYIOCS MeUb, II€ MCHOIb3YETCs JUlsl CHKUTAHMsS HNPUPOJHOro rasza. Bo
BTOpOH, He(hyTCpOBAaHHOI, 30HE OXJIAXKICHUE IIPOU3BOIUTCS BOIOH, TTOTMBAEMOM
CHAPY>KU Ha KOPILyC OXJIaJUTENsl U YACTUYHO [0AaBaeMOM BHYTpPb OXJIaUTEIs Ha
UCIapUTeNIbHOE OXJIaKIeHUe. OXJIaKIEHHBIN KOHUEHTPAT MONAETCA Ha Y4acTOK
BhlIIeIaunBaHus. Ha ydacTke 00xura JOCTUTHYThI IPOEKTHBIC TEXHOIOTHUECKUE
nokasarenu mpu npouspoautensbHoctu 80 % oT npoekTHOM. B HacTosee BpeMs
HaJlaJIoyHble PabOThl BPEMEHHO MPUOCTAHOBIICHBI B CBSA3U C MPOOIEMaMH, BO3-
HHUKAIOIIIMHU Ha yJacTKe BBIIIETauBaHNs, CBA3aHHBIMH C HEYTauHBIM BEIOOPOM
KOHCTPYKIUH anmnapaTa AJsl BbIIEIauBaHUsL.
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