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AJIIOMMHMM, fJIMH03EM, YfJIEPO)J;HbIE MATEPMAJIbI
 

~ HTeHCi1<pi1Kau.i1S1 npouecc a 
aBTOKnaBHOrO Bblw.ena~i1BaH i1 S1 

60KC i1T O B CY5P 
YAK 669.7 12.1 © B. f . Ka 3aKOB, B. A.JIU"UH, E. H. MUTpolllaHoBa* 

C nououiuo M8TpM4bl POT8T86enbHOrO nn8HMpOB8HWI3KCnepMMeHT8 MCCne,aOB8H8 38BMCMMOCTb 

ounoeoessennoro BnWIHMfI pe8K4MOHHOM reuneoetvou , KOH4eHTp84MM K8YCTWlecKoi'i uieno-u« B 

060POTHOM p8CTBOpe M BpeMeHM Bbll1.len84MB8HMfI H8 M3Bne4eHMe rnMH03eM8 M3 60KCMTOB 

Ceeeoovoenscxoro 60KCMTOBOro Py,aHMK8 (CY6P) . 
AH8nM3 pe3ynbT8TOB npoeenennux MCCne,aOB8HMM noeeonsier 38Kn104MTb , 'ITO OnTMM8nbHOM 

TeMnep8TypOM Bbll1.len84MB8HMfI 60KCMTOB CY6P c n ea y e r C4MT8Tb retanepervpv 240-245 "C np« 

80 MMH 3Kcn03M4MM B 8BTOKn8B8X M KOH4eHTp84MM K8ycTM4ecKoM iueno-m otiopornoro p8CTBOp8 

240-260 r/n. 8 3TMX vcnoenax nnnrensnocre noouecce 8BTOKfl8BHoro Bbll1.len84MB8HMfI 60KCMTa 

MO)/(eT 6blTb COKp8l1.leH8 B 1,5 P838 no cp8BHeHMIO C c Yl1.le CTBYIOl1.lMM npoM3Bo,aCTBOM. 

KmO'ieBble c n o u a : IflMH03eM, Bb ll1.len84MB8HMe, ressneoervpe, K8ycTM4ecK8f1l1.len04b, M8TpM48 , 

nn8 HMp o B8 HMe 3KcnepMMeHT8, CMMnneKC-MeTO,a . 

gaJIb H e H W e e COB epWeHCTBOBaHHe TeXHOJIOrH H 

n e p ep afi o r x u 60KCHTOB HanpaBJIeHO IJ nepayio 

o-re p ezrs Ha HHTeHCHcPHKaUHIO OCHOBHblX TeXHO­

JlOrJ.jlJ CKHX npOueCCOB, B TOM tJHCJIe 11 xa 6a3e yxe c y uie­

CTIJYlOwer O 060py)lOBaHI15J . )locTH:>KeHl1e nOCTaBJIeHHOH 

u eJIU BO MHOrOM 3aB HCHT OT HaYClHO 060CHoBaHHoro nOL\­

xona K OnTHMH3aUHH TeXHOJIOrWl eCKJlX napanerpoa 
nepenerros rrpouecca Baiiepa. 

no [-IeL\aBHerO BpeMeHH rtoasnuexae rexrneparypsr 

IJblweJIatJHBaHHH L\HaCnOpOBbIX 60KCHTO B (L\O 300 ° C ) 

ClJHTaJIOCb OL\HHM H3 Ba:>KHeHWYlX, eCJIH H e rJIaBHblX , cPaK­

TOpO B CHH)f(eHHH paCXOL\a napa B npouecce Baaepa. 
!lOJIO:>KHTeJIbHOH CTOPOHOI'1 sucoxoreaneparypnoro 
su urena-u raa iuot 60KCHTOB H ap5lL\Y C B03MO)f(HOCTblO 

nOHlA:>KeHH5I KOHueHTpaUlHl xaycrwiecxoa weJIOtJH B 

peaKUI-IH HBJI5IeTC5I CHH:>KeHHe paauosecuoro x aycr n u e ­

CKOro MOL\YJI5I, nosuureaae XHMWleCKoro H3BJIetJeHHH , 

co x pa ureime BpeMeHH BbIweJIatJHBaHH5I . K HeL\OCTaTKaM 

aucoxoreaneparvpaoro BbI w eJIa cI HBaH H H OTHOCHTC51 

cvuiecr aea nsie xarurransaue sar parst a a rennooosreu­
HyIO H peaxunomryio artrtaparypy. 3TH sar par u onpeae­
Jf>I IOTCH BblCOKOti r euneparypoa xarpesa CblPOH rrynsnst 
npJ.1 BblCOKOM L\aBJIeHHH, 60JIbWHM MaTepHaJIbHbIM nOTO­

KOM npa CHH)[(eHI1H KOHueHTpaUHI1 KaYCTYl tJeCKo ti weJIO­

1jJ.j B peaKUHH I1 Heo6xoL\HMOCTbfO 33L\eHCTBOBaHH5I 60JIb­

WHX rrpOH3BOL\CTBeHHbIX ITJlOWaL\eH [1, 2]. 
B TO x e BpeMH sxceprernuecxna aaanua TeITJlOBblX 

cxev nepepaoorxn 60KCIHOB [3] nOKa3bIBaeT, 'H O naxe 
npa cyweCTBYIOWHX TeXHOJIOfl1CleCKI1.X rrapaverpax nepe­

pa6 0 TKJA )ll1aCllOpOBbIX 60KCHTOB MO:>KHOnony-nrrs TaKoH 

xe 3cpq)eKT, KaK npn I1CnOJIb30BaHHH ssicoxoresrnepa ­

TYPHOro Bb lw eJIaCIHBaH HH 60KcHTa. 

Eonee roro , onTHMH 3aUH 5I Te XHOJIOrHtJeCKHX n ap a ­

MeTp o B aBTOKJIaBHOH 06pa6oTKH 60KCHTOB n03BOJI5IeT 

* B. r. KaJ3KOB , npodi . Ka<jJ. npO~ blU1JTCHHoi\ 'r enno au epreru­

KII , Caaxr -Flercptiyprcxuti rocyna pcru cn ur.rti TCXHH'l CCKHI1 YHH­

SCp CIl TCT paCTHTeJ1bHblX nOJ1l1MCpOB; B. A. JII1JU1H, npoo. xarh, qlH3 . 

XIlMI111 , MI1KpO - 11 HaHOTCXH0J10rI1H, C aH KT -TIeTep6yprcKHI1 r ocy­

n ap CTBCHHbl11 n0J111Te XHWJ eCKH tI Y/-IJlBe pC Il Tc T, e - m a i l : va d im . 

Ii p i n @r am b le r.ru ; E. H. Ma rp odiauoaa. CT. 11H)I(eHCp HaY'l .-TCXH . 

UCHTpa , 6 0rOCJlOBCKHfi 3JlJOMI1HH e llbll1 Ja l101\. 

cY:lJ~ eCTBeHHO HHTeHCHcPHUHpOBaTb paoory aBTOKJIaBHbIX 

6aTapeH rJIHH03eMHblX 3aBOL\OB. B tJa CTH OCTI1, COKpaTHTb 

npOL\OJDKHTeJIbHOCTb BbIweJIa cIHBaHI1H, f10BbICYlTb H3BJIe­

tJeH11e rJIHH03eMa H T. L\. 

KaK H3BeCTHO [4], na KI1HeTHKY H nOJIHoTy I13BJIeC[e­

HJ<!5l OKCHL\a aJIIOMYlHH5I H3 6 0 KCHTOBOH PYL\bl OKa3bIBalOT 

BJII-IHHl1e CJIeL\YfOWH e OCHOBHble cPaKTOPbl: KOHueHTpa­

UHH w eJIotJl1 B p acrsope; rexrneparypa p eaKUHI-I ; XHM H ­

cl eCKH H H MHHepaJIOrWleCKI1J;'j COCTaBbI aJI fOM HHHHCOL\e p ­

»cauinx MHHepaJIOB 1-1 conyrcrayroumx HM rrpuvecea B 

60KCl1TOBOH rropone, a TaK:>Ke H X B3aHMOL\ei:'tcTBH e C 

IUeJIOtJeaJIIOMHHaTHblM pacrsoposr; rpanynojaerpu xe­

CKH H COCTaB H3MeJIb'IeHHoH PY)lbI (YL\eJIbHa51 rronepx­

HOCTb) . 

Flosuureuae TeMllepaTypbl BbIweJIa'IHBaHI151 60KCH­

TOB n03BOJIHeT He TOJIbKO rtorryvrrrs pacrsopst C HH3KHMH 

Kay c TH tJeCK I1M MOL\YJIeM 11 KOHueHTpaUHeH weJIOcIH, HO 

I1 cyuiecrsenno coxparirrs upeMH aBTOKJI aUHOrO npo­

uecca. 
B03MO:>KHOCTb HHTeHCHcjJHKaUHH npouecca H a OCHO­

Be CHH)f(eHHH KaYCTHtJeCKoro MOL\YJIH aJIlOMHHaTHoro 

pacrsopa BbIweJIatJHBaHI1H orpamoieaa . TaK, no L\aHHbIM 

paooru [4] pasuosecnua MOL\YJIb npu KOH u eHT p aU I1H 

K ay c T H tJe c K oH weJIOCJH 250 r /JI H r ev neparyp e 

240 "C ,LIJUI 60KCHTOB CYEP COCTaBJIH eT 1,41. PaCCleTHblH 

MO)lYJIb nOCJIe a BTOKJI a BH Or O BblIUeJIaClH BaHH}J ,UOJI)J(eH 

rtpessnnars paaxoaecnsrji a a 0,2 eL\HHHllbI. B npOTHBHOM 

cny-rae p eaxo 3aM e)lJl He TCH pacrnopenae rJIHH03eMa H 

CHl-OKa eTCH yCTOHcIHBOCTb aJIJOMHHaTHoro pacrsopa p aa­

6aBJIeHHOH rryru.nsr . Oc06eHHO 3Ha 3Ta peKOMeH­
'IHMOH 

L\aUH5J CTaHOBI-ITC51)lJl51 rtpouecca aBTOKJIaBHOrO ssuuena­

'lHBaHH5I 60KCHTa nuacrtopoeoro Tl1na npa nOHJ<DKeHHOH 

peaKUHOHHoti TeMnepaType . 

BTOPblM no Ba)J(]-[OCTH diaxroposr HllTeHCHcPHKauHH 

npou ecca aBTOKJIaBHOrO BbIWeJIatJl1BaHl1H 60KCl1Ta 5IBJIH­

eTCH KOHueHTpaUHH KaycTHtJeCKO H urenovu 060pOTHOro 

p acrsopa. C rt o a snuen a eer KOHueHTpaUHH KaycTHtJeCKOH 

weJIotJl1 L\O400-450 r /JI B03MO:>KH0 3 cjl cj.J eKT I1BH O n sruie­

.na x n s ar s 60KCHTbI npn L\OCTH)f(eHHH xaycrn-recxoro 

MO)lyJIH L\O 1,2 rt p u H3BJIetJeHHH rJIHH03eMa L\O 91 %. 
CJIO:>KHOCTb paoors; C Bb iCOKOBH3KHMl1 p acraopasur , npo-
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6JI eM bI C KOP P03110HH bl M H3H OCOM an rraparypsr, a TaJOKe 

60JIbW Oe n OTpe6JI eH I1e n apa OT BHeW Hero I1CTOYH HKa 

nanaraior orpauuxea ua a a YBeJIJ1lleHl1e xoaueirrpaua u. 

O n THMaJIbHOe co -reramre n OBb[W eH WI r esmepa'rypst
 

11 KOHueHTpaUHI1 060pOTHoro p aCTBOpa,IJJlH BbllUeJIaYI1 ­


B3HI1H 6 0KCHTa n 0 3BOJIHlOT cyurecrae n no HHTeHcl1q)J1­


-

Ul1pO BaTb n pouecc n yrev COKpalUeHI1H BpeMe HI1 n snue­


JTa'II1 BaHI1H .
 

B BblTIOJlHeH Hblx pauee 3 Kcn ep HMeHTaJIbH bl X HCCJle­


noaann s x [4] BJII1HHl1 e p a3JIWIHblX cPaKTopo B a a noxasa ­


TeJlI1 113BJleyeHI1 il rr p u Db [ lUeJIaLII1Ba H I1H I1CCJIe,aODaJIH
 

OT,IIe JIbHO npyr OT npyra 11 B n n anaaonax , He n 0 3BOJlHIO­


lUl1 X p e KOM eH,a OBaTb n eneco o ti paan o e COOTHO We Hl1 e
 

r esmepar ypsr, KOHueHTpa UH H 0 60pOTHoro pacrsopa 11
 

n po,aOJl)KI1TeJlbHOCTH ,IJJlH npaxr n -recxoro HCn OJIb30 Ba­


H I1H n a ,aei1CTBYIO)llI1X rJrHH03eMHblX aaaoaax,
 
3a,aatIeH ,aaHHbIX I1CCJle,aOBaHI1M HBJUlJIOCb rtorry-ieune
 

3a BH CHMOCTH , orpaxarourert o n n oapew ennoe BJlI1HHH e
 

p eaKUHOHHOM rexme parypsr, KOH ueHTp aU HI1 x aycnrse­


CKOM UIeJIOLJ I1 B 0 6 0POTHOM p acrnope 11 Bp eM eHI1 astuie­


JIa LII1Ba HI1 H n a 113BJle LleH He rn n H0 3eMa 113 60KC I1TOB
 

C YEP.
 

3KcnepH MeHT 6 bl Jl n OCTaB JleH B COOTDeTC TB I1H C
 

MaTp Hue}[ p OTaTa6 eJlb HOr O TIJIaH l1pOBaH I1H 3KCnep11MeH­

Taonu ua 2 
M a Tp lIIl.l,a nna HlllpoBa HIIISl 3KcnepIIIMeHTa 

OnbIT N2 t Na20 K TI I I= 
1 - 1 -1 - 1 

2 +1 -1 - 1 

3 - 1 +1 - 1 

4 +1 +1 -1 

5 - 1 -1 +1 

6 +1 - 1 +1 

7 -1 +1 +1 

8 +1 +1 +1 

9 - 1,682 0 0 

10 +1,682 0 0 

11 0 -1 ,682 0 

12 0 +1,682 0 

13 0 0 -1 ,682 

14 0 0 +1,682 

15 0 0 0 

16 0 0 0 

17 0 0 0 

18 0 0 0 

19 0 0 0 

20 0 0 0I 

Ta6m1L.\a 1 
CllaKTopbl1ll ypOBHIII IIIX BapblllpoBaHIIISl npa npOBeAeH1II1II 3KcnepIIIMeHTa 

I HVI)l(HVliii vposeus j OCHO BHOiii y p o~ eHb I Be px HVliii YPoBeHb I 3Be3A HaSl TOYKa I 3 Be3AHaSl TOYKa
C!>aKTOpbl 

- 1 0 +1 - 1,682 +1,682 

257 Teraneparypa Bbll1.\ella'JVlBaHVlSl , -c 230 240 250 223 

KOHl.I,eHTpa l.l,Vl Sl Kaycn1yeCKOiii 

uieno-rn B 06 0p OTHOM pac r sope 220 250 280 200 300 
aaroxnae aoa nyllbnbl , r / AM3 

Bp eMSlBbll1.\enaYVlBaH VlSl T, MVl H 40 70 100 20 120 

r a [5 ) uenrpam.noro K OlvIll0311UI10HHOrO rtn axa . 

Pe 3YJlbTaTbI 3 KCnepl1MeHTa 0 6 pa6 aTbIBaJII1Cb KBa,apaTI1Y ­

HOM Mo,aeJlb lO (Ta6J1 . 1, 2). 
Hccnenosann e BbIW eJla 'IHBaHI1H 6 0KCI1TOB C Y E Pa 

n pn p a3J1WIHb[X ren nepary pnsrx 11 KOHueHTpaUI10HH bIX 

p e)f(}fMaX 6 blJIO n po s enen o B naooparopuux aBTOKJ13DaX 

n o CTaH,aapTHO H: MeTo,a I1Ke . <!>pa KUI10H H b[M COCTas 

W HXTbI, c yurecrsytounra B rrpou aaon cr aea usrx YCJIOBWIX: 

2,5 % xnac c a +0, 15 M M ; 75 % xnacca - 0,056 MM . COCTaB 

W H XT bl , % (srac .) : 5 1,8 A 120 3; 23 , 5 F e 20 3; 

3,65 Si02; 3,7 CaO; 0,79 S 0 3; 3,89 C O 2; 2,25 T i 0 2; 

14,0 n . n . n .; IlSi = 14,19 ( XI1Ml1y eCK l1ll BbIXO,a reopern­

LleCKHM 92,95 % ) . 1I.0 3I1p o BKa C aO - 2 % OT Ma CCbI 6 0K ­

CHTa. P a C' [eTH bI M Cl.
K

.V = 1,65. 
B apbHpy eMbI MH nepeMeHHblMH 5lBJlil JlI1Cb Te ~mepa ­

r ypa BbllUeJla'IHBaHI15l (XI)' KOHu eHTpaUH H xavcnorecxoit 
UI eJlOLIH B 0 60pOTHOM p acr sope (X2) H npononxrrr ens­

HOCTb n pouec ca (X3) . Marpnua nJIaHH pO Ba HHR s k c n e ­

pnuenra COCTaBJIeHa no CI1MnJIeKC-MeTOt!Y. 

A H aJIH3 3KcnepHMeHTaJIbHblX namrsix (T a6JI. 3, pHC. 

1, 2) nO Ka3aJI, 'ITO nOJIy LIeH Ha5l Mo,aeJlb He n OJlH OCTb lO 

anexsaraa cPH 311LJeCKOH Mo..aeJIH. ll,Jl5l 60JIee n OJlH OrO 

COOTBeTCTBH5l He0 6 xo..aI1Ma nO CTaHOBKa n ayx -rpex napan ­
JIeJIbH b[X 3KC nepl1MeHTOB B Ka)f()lOM TO' I Ke . B 0 3MO)l(}l0 , 

He0 6 xo.lII1MO COCTaBJleHl1e MaTeMaTH'l eCKOH M o..aeJl I1 

oonee Bb[COKOH p a3M epHOCTH (rpn a o onee), JlI16 0 Hy)f(H O 

«CY3HTb» I1HT epBaJIbl aa psnpceamrs nepenen asrx. 
B n eps on cnysae ( npn YBeJll1 tIeHHI1 p a3 MepHOCTH 

M aTeMaTHLIeCKO M lvlO,aeJl H) nOTpe60 BaJIa Cb 6b[ n OCTa ­

HOBKa 60JlbWO rO '1l1CJla OnbfTOD, DO BTOp OM - n onyne­

H l1e Orp aH I1LIeHHOM H HcPop MaUH I1 no COBMecTHoMy 

BJIHH HHIO sapsa pyejastx nepeuemrux na H3BJle L[eH l1e 

rJrl1 H03eMa. 

0 6pa6 0TKa sxc nep avenransnux ,aaHHbIX noxaausa­

er, ' [TO n anuu e naooparopaoro 3 KCnep l1MeHTa 6J1H3KH K 

11 3BeCTH blM on y 6JII1KOBaHHblM pe3YJIbTaTaM,IJJlH O..aHHX 11 

Tex )f(e 3HaLJel!l1M sapsnpyewsrx n a paver pon . 

lI.JlH npaKTI1LJeCKO rO I1Cn OJlb30 BaHHil nOJlY'l eHHb[X 

p e3 YJlbTaTOB crren yer Bbl6paTb n ocraro -nro ya xyro 

0 6 J1a CTb ira KP I1BbIX, n o n yseu nstx a a OCHOBe I1CCJle..ao­

BaH HH MaTeMaTH tI eCKOM i'v1O..aeJlI1 , H n OCTa BHTb B 3T OH 

0 6J1aCTH no ncnu rrrensnsre 3 KCnep l1MeHTbl no O..aHOMy 

113 aJIrO p l1TMOB OnTI1MI13aUHI1, aanpnraep CHMnJleKC ­

n JIaH, MeTO..a x pyroro BOCXO)f()leHHH H zrp. 

K aK npaBHJIO, ,IJJlH r pex saps n pyerasrx s x c n ep a v e n ­

T OB ..aOCTaTOLIHO n OCTa BHTb 4-5 OnbITOB . T a KYIO 

Ha cTpo H KY na OnTHMaJIbHblH pe)f(l1M B Jl1060M cnysae 

He0 6 xo ,aI1MO nenars B YCJIOBI1HX npOMblWJleHHOrO 3 KC­

n epn a eirr a . Ozmaxo B 3 TOM cnysae D03MO)f(HblM yurepf 

OT HaCT p o MKH aBTOKJIaB HO ll fi arapeu a a OnTHM aJIbHbl H 

p e)f(HM 6 y..aeT c senen K MHHI1 MyMy. 

40 
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BDeM>I Bblwena4V1BaHV1>1. MV1H 
PHC. I.	 KHHCTI1 Ka BblweJla 'll1 BaHl1H 60KcIlTa npu KOHueHTpaUI1H 

xavcr wrccxon ui eno-nt B 060pO THOM pacrnop e 240 r/ n (a) , 
260 r/ n (6) ,280 r/Jl (6) , 300 riff (2) ; r csmepar ype, 0c: 
1- 235; 2 - 240 ; J - 245 

B Ka'I e CT Be <PYHKUl1l1 OTKJ1I1K a npn 06pa60TKe 3 KC­

n epl1M eHTaJlbHblX JIaHHblX npl1H 5ITO XI1MI1'I eCKOe 

Yl3BJlelJ eHI1e rJll1 H03eMa 113 60KCI1Ta ()'). 

06pa60TKa axcn epnvenram.m.tx JIaHHbIX KBaJIpaTl1lJ ­

HOH MOJIeJlblO C YlJeTOM BbI5I BJleH I15I 3Ha' IHM bI X <paKTOpOB 

B y paBHe H I1H perpeccmr I1M eeT BHJI: 

y= 89,68 + 8,89X j + 3,19X2 + 16,89X3 - 0,69X\2­

- 3,57X\X2 - 9,4X j X3 + 0,37X} - 1,52X2X3 - 14,IOX/ 

(no runavy) , (I) 

y= 92,18 + 9,65X, + 2,47X2+ 18,69X3 -1,42X/­

- 2,71X,X2 - 10,64X,X3 - 1,35X/ - 0,91X2X3 - 14,6IX/ 

(n o pacrsopy) . (2) 

CB5I3b KOJII1pOBaHHblx 3H alJ eHI1H C H aT ypaJlbHbIM H 

o rr p eJIeJl5IeTC51 H 3 Bblpa)f(eHHH 
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a 6 

95
 
3
 

2 ,3 

75 

70 --l 
200 240 280 200 240 280 

Pltc. 2.	 BJll15IH I1C KOHUCH-
TpaUy!J1 xaycru-re­6 
CKO}t w eJlO'TI1 Il95 
060pOTHOM pacr no ­

2,3 pe u a 113BnC<rCHlIC 
90 rJJ l1H03eMa y!3 60K­

CHTa npu revncpa 
TYpe,OC : 

85 1- 235; 2 - 240 ; 
J - 245 .BpeM51 
Il b t wen~ 'I11 BaHIl 5I ,

80 Ml1H: 0- 70 ; 6 - 80; 200 240 280 
6 - 90 

XI = (X; - Xo)/ 6X= (XI - 240)/10,
 

X2 = (Xi - Xo)/M= (XI - 250) / 30,
 

X3 = (Xi - Xo) /M=(XI - 70)/ 30.
 

I1c CJleJIOBaHM5I MOJIeJIH noxaaann , lJTO npn JII1HeHHb IX 

3 <p<peKTa x H a1160JI ee 3HalJHMbIH K03<P<PI1UHeHT (16 ,89) 
npn X3 (BpeMeHH BbIllleJlalJI1BaHH 5I) . OJIHaKO OH cyme­

CTBeHHO OCJIa6JIeH K03<P<PHUl1eHTOM npa KBaJIpaTl1lJHOM 

3cP<peKTe (14,10). Cyuiecrseaaoe BJIH HHl1e npOJIOJl)KM ­

TeJlbHOCTH BbIllleJla'lI1BaHIHI aa H3BJle'IeHHe rJU1H03eMa 

113 60KCI1Ta OKa3bIBaeT TaK)f( e K03cP<PI1Ul1eHT B3al1MHoro 

BJll15IH115Ireuneparypu 11 Bp eMeH11 ssnuena-ursamra (9,4). 
CJleJIyeT OTM eTI1Tb, lJTO nOCJleJIHI1t'1 K03<P<PI1UH e HT OK a ­

3bIBaeT HeOJIH03HalJHOe BJl11 5IH l1e Ha XI1Ml1lJeCKI1H BbIXOJI: 

npa OTpHuaTeJlbHOM np0l13BeJIeHI111KOJIOBblX 3Ha'I eH lf t'\ 

rexmeparypu 11 BpeMeHI1 113BJIelJeHI1 e pacrer, npn n OJlO­

)J(I1TeJlbHbIX - naJIaeT. 

11 3 OCTaJlbHbfX JlI1 HeHHbIX 3 <p<pe KTOB Hal160JlbWHH 

K03cPcPI1UI1eHT (8,89) orpaxaer BJll15IHl1e TeMnepaTypbI , 

He CKOJlbKO ~IeHbWI1H - BJlHHHl1e KOHueHTpaUI1H KaycTI1 ­

lJeCKOHllleJlO'IH B 060POTHOM pacrsope (3,1 9) . Ilpa 3TOM 

KBaJIpaTHlJHble 3 cPcjl eKT bI MaJl03H a'll1MbI no cpasueinno 
C npOJIOJ1)J(l1TeJlbHOCTblO BbIllleJlat.IHBaHI1H. I1CKJllO'IeHHe 

COCTa BJIHeT K03<p<PI1UlfeHT, OTpa)f(alOWlfH COBMeCTHoe 

BJII15IHI1e r enneparypu 11 KOHueHTpaUHI1 UleJlO'lHOrO 

oooporaoro pacrsopa na H3BJlelJeHHe rJlHH03eMa (3,5 7) . 
I1c CJleJIOB aHl1e K11HeTI1KH BbIweJI alJI1 BaHH5I 60KcHTa 

( CM. pnc. I) nOKa3aJlO , 'ITO npn revmeparype 235 DC 
113BJlelJeHHe rJlHH03eMa 90 % ,UOCTHraeTC5I aa 100 MHH, 

npn 240 DC - aa 80 MI1H , a npn 245 DC - aa 70 Ml1H . 

Ilousnueane KOHueHTp aUHH oticpornoro p acrs o pa 

BeJIeT K JIaJlbHeHUIeMY COKpaUleHHlO rrpOJIOJI)f(l1TeJIb­

HOCTl1 Bb IUleJIatfH BaH I15I: n p n KOHueHTpaUl1l1 260 r /JI 

(CM . pnc . 1,6) aa - 10 MHH, rrpn 280 r /JI (CM . pHC. 1,6) 
- aa 10 MI1H, npn 300 r /JI (puc . 1, 2) - euie na 10 MI1H. 
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Ta6n11IL.\a 3 
Pe3ynbTaTbi natioparopasrx pa60T no aBTolUlaBHoMY Bblll.\ena'lIllBaHIllIO 60KCIIITOB CY6P 

Ycnoaus asuuena-
Cocraa aer oxna euoa nynbnbl COCTaB ooop or-roro pacraopa, r/AM 3 

4 Vl Ba H Vl ~ 

NQ 

on srra rsepnas oaaa, %)t( VlAKa~ oasa, r / AM3 
BpeM~ ,

t,OC 
MVlH AI20 3Na 2O, .y Na 2Oo6 u K.Y 

AI20 3 Si0 2 Fe20 3Na 20 06 I Na20 , y I I a,y IA120 3 ! 
1 230 40 234 ,0 220 ,6 102,0 3,55 220,1 199,9 137,7 2,39 4,1 41 ,6 28 ,35 

2 250 40 234,0 220,6 102,0 3,55 218,5 199,4 190 ,7 1,72 6,8 13 ,9 47,0 

3 230 40 299, 1 280 ,0 130,6 3,53 286,7 260 ,9 199,9 2,15 4,6 34 ,35 33 ,85 

4 250 40 299 ,1 280 ,0 130,6 3,53 283 ,6 256 ,5 243,8 1,73 6,8 10,9 49 ,4 

5 230 100 234 ,0 220, 6 102,0 3,55 218 ,5 199,2 187,7 1,75 6,9 13,3 47 ,2 

6 250 100 234 ,0 220 ,6 102,0 3,55 2 13,9 192,4 191 ,2 1,66 7,3 10,2 5 1,0 

7 230 100 299,1 280 ,0 130 ,6 3,53 279,0 250 ,2 24 1,2 1,71 7 ,0 11,0 48,8 

8 250 100 299 , 1 280 ,0 130,6 3,53 277 ,4 148,2 242 ,8 1,68 7,3 10,2 52 ,0 

9 223 70 266,6 251,8 118,8 3,49 246,4 223 ,5 21 1,2 1,74 6,3 18,6 42,6 

10 257 70 266 ,6 25 1,8 118,8 3,49 241 ,8 2 17,1 2 19,3 1,63 7,4 9,9 49,8 

11 240 70 2 12,3 199,4 93 ,8 3,50 20 1,5 184 ,0 174 ,4 1,74 6,9 13,9 46 ,0 

12 240 70 320,8 300 ,2 142,8 3,4 6 297 ,6 265, 0 26 1,1 1,67 6,9 10,0 50,1 

13 240 20 266 ,6 25 1,8 118,8 3,49 249 ,5 229 ,1 127,5 2,96 3,4 48 ,75 23 ,2 

14 240 120 266 ,6 251 ,8 118,8 3,49 243,4 2 18,3 218,3 1,65 7,3 10,2 49 ,7 

15 240 70 266 ,6 25 1,8 118,8 3,49 249,5 226, 0 22 1,8 1,68 7 ,2 10,9 48,7 

16 240 70 266 ,6 251 ,8 118,8 3,49 260 ,4 235 ,1 229 ,5 1,69 7,2 11,3 48,6 

17 240 70 266,6 25 1,8 118,8 3,4 9 252,6 228, 5 22 1.8 1,69 7, 35 10,8 49 ,6 

18 240 70 266 ,6 25 1,8 118,8 3,49 246 ,4 223 ,5 2 19,8 1,67 7,25 10,8 49 ,5 

19 240 70 266 ,6 25 1,8 118,8 3,4 9 248,0 225 ,8 222 ,4 1,67 7, 2 11,01 48,4 

20 240 70 266 ,6 25 1,8 118,8 3,49 249 ,5 226 ,8 22 1,3 1,69 7,3 11,1 48 ,4 

npIIIMe'laHllle. H/A - HeTAaHHbIX. 

OTMeTl1M, -rro npu rroasnuenua KOHueHTpaUHI1 060­
porno ro pacrsopa BJII15I HI1e peaKUI10HHOH r csmeparypsr 
OCJIa6eDaeT 11 np n 300 r/ JInpu scex ucnonssyevux B3KC­
nepn u enre revn eparypax J13BJIel.feHI1e rJ1HH 03eMa ,Ll0 
90 % ,LlOCTHraeTC5I aa 50-60 MI1H npOTI1B 120 MI1H B 
HaCT05IWee BpeM51. 

BbIITOJIHeHa ouen xa (CM. pI1C. 2) BflJ15I HJ15I KOHueHTpa­
UI1I1 obo pornoro pacrnopa na XJ1MHl.feCKJ1H DbIXO,Ll npn 
pa3JIJ1'IHbIX BpeMeHH H r evneparype BblweJIal.fI1BaHI15I B 
naanasou e aapsnpyev u x rtapaverpoe , npe,LlCTaBJ15lJOWHX 
I1HTepeC,LlJ15l rrpaKTI1 KJ1 HHTeHCI1cPI1KaUJ1J1 ,LleHcTBYJOllIHX 
aBTOKflaBHbl X fiar apeti . I13BJIel.feHI1e r JII1H03eMa 90 % 
,LlOCTI1raeTC5I sa 70 MI1H npn KOHueHTpaUI1I1 ofi oporxor o 
pacrsopa asnue 280 r/JI (CM. pI1C. 2, a) H n pn t = 235 DC , 
a npn r evneparvpe 245 DC - MeHbw e, l.feM npn 200 r/JI. 
3a 80 MI1H BblWeJIal.fI1BaHI15I (CM. pnc. 2, 6) nsaneveuae 
90 % MO)l(eT 6bfTb,LlOCTI1 rHYTO npu 270 r/JI 11 t = 235 DC, 
npn 240 DC - npn 240 r /JI, a t = 245 DC - MeHbille, l.feM 
npI1200 r/ JI. TIpI190 lV!I1H BbfllIeJ1a<lliBaHJ15I (CM. pHC. 2, IJ) TOT 
)I(e 3cPcPeKT no H3BJIel.feHI1JO rJl11H03eMa ,LlOCTHraeTC5I npn 
240 r / JIH t= 235DC 11 <200 r/ JI,LlJT5ITeMTIeparyp 240 11 245 -c 

A HaJ1I13 pe3YJIbTaTOB npOBe,LleHHbIX HCCJIe,LlOBa HI1H 
n03BOJ15leT saxmo-nrrs, -rro OnTHMaJIbHOH revneparypoa 
Bbl llIeJIal.fI1BaHH5I 60KCHTOB CY6P cneayer C<JI1TaTbTel\1ITe­
parypy 240- 245 DC npn 80 MHH 3Kcrr03HUHI1 Basroxnaaax 
J1 KOHuempaUJ,iI1 KaycTwlecKoH ureno-m ooopornoro pac­
r sopa 240-260 r/JI. B 3THXyCJIOBlliIX ,LlJTI1TeJIbHOCTb np o­
ueccaasroxnasnoro BbfllIeJIalJ..l1BaHH5I 60KCHTa MO)l(eT6blTb 
coxpauren a B 1,5 pasa no cpaBHeHI110 C CYllIeCTBYJOlUHM 

np0I13BO,LlCTDOM 6e3 H3MeHeHI15I CYllIeCTBYJOllIH X 
an rraparypHo-TeXHOJIOTWleCKI1X cxev. TIPH 3THXnapaxre­
r pax np rosenean e COBpeMeHHbIX npuevoa pereaepauan 
TeTIJ10Tbl BbIw eJIOLleHHoH rrynsrrsr na ,LleHCTDYJOwJ,IX aBTO­
xnasnsrx 6aTape5IX TaIOKe n0 3BOJ15leT cOKpaTHTb pacxon 
rpeiourero napa Baeroxnasasre 6aTapeI1 B 8-10 pas. 

060CHOBaHI1eM pexoxennyeuoro ,LlI1ana30Ha KOH­
ueHTpaUI1H ooo pornoro pacr sopa 5IBMleTC51 TOT cPaKT, -rro 
npu 3TOM C03,LlaJOTC5I OnTJ1MaJIbHble yCJIOBI15I no BbIBO,Lly 
consr 11 OpraHHl.feCKJ1Xrrpa n ecert H3 060POTHbi XpaCTBO­
pOB. J.13 YCJIOBI1i;J paCTBopHMOCTH cons: B aJIJOMHHaTHblX 
pacr sopax BpeKOMeH,LlyeMoM ,LlI1ana30He KOHueHTpaUHt'1 
KaYCTHl.feCKOH llIeJIOl.fI1B060pOTHOM pacr sope BnOCJIe,Ll­
HeM 6Y,LleT nexoropoe YBeJIWleHHe CO,Llep)lcaHH5J Kap60­
HaTOB, YBeJIWleHHOe conepxanne Kap60HaTOB Bpacrso­
pe cnocoocr ayer cTa6HJIJ13aUHH aJ1IOMHHaTHoro 
pacr sopa 11 , CJIe,LlOBaTeJIbHO, n03BOJI I1T YMeHbw HTbnore­
pn OT ruziponusa pa36aBJIeHHOH aBTOKflaBHOH rrynsrrst H 
nsnnena-msa'n, 60KCHT na 60JIee HH3KHJ1 pac-rer nsni 
MO,LlYJIb. )J,a)l(e npu rexmepary pe BbfllIeJIal.fI1BaHHH60K­

CHTOD 235 DC H3BJIe-qeHH5I rJIHH03eMa ,Ll0 90 % MO)f(J:-IO 
,LlOCTWlb npn KOHueHTpaUHI1 KaycTHl.feC KOH: weJIOLIH 
240-260 r / JIaa 90- 100 MHH 11 TaKHM06p a30M I1HTeHCH­
cPl1uHpoBaTb npouecc BbIWeJIal.fI1BaHI15I . 

YCTaHOBJIeHHble Dsxcnepu a eur e 11 ua MO.lleJIHTeXHO­
norax ecxa e pe)KJ1Mb1rr03BOJ15lJOT ooecne-nrn, COKpallIeHI1e 
BpeMeHI1Bbl w eJIal.fHBaHI15I no cpaBHeHHJO CcyWeCTBYJO­
llIJ1M np0J13BO,LlCTBOM, rro KpaHHet'f Mepe, B 1,5 paaa. 

42 



ICaO 503 I Na20 In. n. n. 

X"'M",YeCK",j;i BbIXOA, % 

<j>aKr",YeCK",j;i or r eoperw-e-
CKorO 

7,35 2,55 

11,9 4,5 

8,55 2,89 

13,0 4,2 

11,7 3,8 

12,3 3,4 

12,7 4,1 

12,4 3,4 

11,2 3,6 

12,7 3,45 

12,1 3,57 

12,9 3,9 

6,1 2,07 

12,95 3,8 

12,6 4,11 

12,7 4,05 

12,0' 4,08 

12,0 4,15 

12,4 4,0 

12,4 4,0 

1,8 

2,9 

1,95 

2,9 

3,1 

3,0 

2,9 

2,8 

2,6 

3,05 

H/A 

2,9 

1,35 

2,95 

H/A 

H/A 

H/A 

H/A 

3, 1 

3,2 

10,7 

6,8 

9,65 

6,4 

6,5 

5,3 

5,0 

4,9 

7,45 

5,1 

7,3 

5,6 

11,7 

4,55 

5,3 

5,6 

5,3 

5,3 

5,9 

5,7 

33,4 36,0 

86,6 93,2 

54,0 58,1 

90,0 96 ,8 

78,2 93 ,8 

90 ,9 97 ,8 

89 ,8 96,6 

91 ,1 98 ,0 

80,2 86,3 

91 ,0 97,9 

86,3 92,8 

90,9 97,8 

4,67 5,1 

90 ,7 97,6 

89,8 96,6 

89,5 96,3 

90,1 96,9 

90,1 96 ,9 

89,7 96 ,5 

89,6 96 ,4 

Busonu 

ffHmeHClIcPlIKau,lIfl npouecca a emoxnaeuoeo euuienauu ­
eanus tioccumanoseonum cotcpamums epeun euiuenanuea ­
HU5I e 1,5-2,0pasa no cpaenenuto C oeucmeYIOII(UM npo us­

eoocmeoi« nymeu: 
- noeuuienus meunepamypu euuiesasueanus 0 0 240­

245 0 C npu KOHu,eHmpau,IIU «aycmuuecxoii uienosu e 060­

pomnou pa cmeope 250-260 21J1; 

- UCnOJlb30eaHUfl 2pelOUI, lI X aemotcnaeoe e tcauecmee 
p eaKt(1I0HHblX npu nepenoce 30Hb/ naepeea c 2peIOU(UX aemo­
«aaeoe e 6blCOKOIlHmeHCIl6I1b/e m enJIOo6MeHHlIKlI CMeU/l/6a­

nus ; 
- opeauusauuu eucoxou cmenenu peeenepauuu menno ­

mu 6blUl,e.fJ0"leHHOU nynsnu, 6J1a200apfl "IeMy nomo« KOHo eH­

co m a 2pelOUI,e20 napa A10JICem tiumt, saueneu 3K6I1eOJleHm ­

Hbl.M nomOKOA1 Cb/POU nynsnu npu OOHOM II mOM »ce epeuenu 

euiuena«ueOIlU51. 
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INTENSIFICATION OF AUTOCLAVE LEACHING PROCESS OF BAUXITEFROM "NORTH URALS BAUXITEMINE" 

V.G. Kazakov, V. A. Lipin, E. N. Mitrophanova 

By matrix rotatable planning of experim ent dependence of simultaneous influence of reaction ary temp erature, caustic concentration in 
spillage liquor and time of digestion for extraction of alumina from SUBR bauxite is investigated. The analysis of results of the lead 
researches allows to conclude it is necessary to consider as optimum temperature of SUBR bauxite dige stion tem perature 240- 245'C at 
80 minutes of an exposition in autoc laves and caustic concentration of spillage liquor 240-260 g/dm3

. In these conditions durat ion of 
bauxite autoclave dig estion can be reduc ed in 1,5 times in comparison with existing produ ction. 

Key words: alumina, leaching , temperature, caustic alkali, matrix, planning of experiment, simplex method. 
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