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BBE~HHE 

OcHOBHbIM HCToqHHKaM 3HeprHH B COBpeMeHHOM MHpe HBJUleTCH He<l>Tb. I-fa 
Hee nonyqa10T see BH)J.hI :>KM)J.Koro Tonmrna - 6eH3HHhI, KepocHHhI, )J.H3eJTbHOe H 

KOTeJibHOe (Ma3YT) TOIIJTHBa. ffa Hecpni Bbipa6aTbIBalOT CMa30t:IHbie H cneI(HaJibHbie 

Macna, pa3JTWlHbie npMca.nKH, KOKC H ca)!()'. B npouecce nepepa6oTKH ttecl>TH 

IlOJI)'l.falOT Cblpbe )J.JUI rrpOH3BO)J.CTBa IIJiaCTWleCKHX Mace, CHHTeTWleCKHX Kayqyi<OB 

H CMOJI. IlOJiycialOT TaIOKe CHHTeTHtieCKHe BOJIOKHa H MOlOII(He cpe)J.CTBa, 

neKapCTBeHHbie nperrapaTbI, HH)J.HBH)J.yaJibHbie coe)J.HHeHMSI ( CIIHpTbI, aJib)J.erH)J.bI, 

KeTOHbI, KHCJTOTbl). 

Hecl>TH pa3JIWIHbIX MecTopo)l()J.eHHH pa3nWialOTCSI no csoHM ct>113HKO­

XMMJftieCKHM CBOHCTBaM, rrp11cyTCTBHeM Tex HJIH ,npyrHX yrneso,nopo.n.HOIX 

coe,n:irneHHH, HaJIWrneM BbICOKOBSl3KHX CMOJIMCTO- accl>aJioTeHOBbIX H napacpHHOB:bIX 

KOMIIOHeHTOB, raJOBbIM cpaKTopoM. XapaKTep H cnoco6hI nepepa6oTKH Hecl>TH 

orrpe.n.errS110TCS1 KaK rrorpe6HOCThlO perHoHa, r,ne oHa .n.o6ornaeTcH, TaK 11 

noTeHll;HaJibHbIM co.n.ep)l(aHI-leM B Hew nerKHX H MaCJUIHbIX )J.HCTHJIJISITOB, HaJIHqJ1eM 

Tex 11n11 ,npyr11x spe,nHDIX npHMecew H T . .lJ.. BBH.lJ.Y CJIO)l(Horo yrneso.n.opo,nHoro 

COCTaBa pa3)J.eJIHTb He<l>To Ha COCTaBJISllOII(Me KOMTIOHeHTbI npaKnfqecKH 

HeB03MO)KH0. 

Ha npaKTHKe Hecl>Th pa3.nen.sr10T Ha cppaKu;HR 11 rpyrrno1 yrneao,nopo.n;os 11 

no.n.sepraIOT o6pa6oTKe c u;enbIO H3MeHeHHH XHMWtecKoro cocTasa. 1-fasecTHbI 6onee 

100 Hect>TexHMffqecKHX npoueccos, peamnosaHHbIX B HacTo.srmee speMSI B 

npoMbmrneHHOCTH. Ha116onee THIIWlHbIMH npou;eccaMH HBJISllOTC51 nepBHqHa.sr 11 

BTOpHtIHaSJneperoHI<a Hecl>TH, ra3ocppaKI(HOHHpOBaHHe, KpeKHHr H .n;pyrne. 

EonblllHHCTBO rrpou;eccos HMelOT MHorocTa)J.HHHbIH xapaKTep. 

HecpTerrepepa6aTbIBaJOW:Me npe,nrrpRHTHH HBJIHIOTCH Karr11TanoeMKMMH 11 

3HeproeMKHMH o6oeKTaMH, Bbipa6aThIBalOT lllHpOKyIO HOMeHKJiaTypy TOBapHbIX 

rrpo.nyKTOB. 

3a.n.aqew Kypcosoro npoeKTa no .n;11cI(HIIJIHHe «TeXHonorWiecKHe rrpouecch1 

nepepa6oTKH HecpTH H raJa» HBn.sreTcH: 

- 03HaKOMJieHHe c cpH3HKO-XHMH"tfeCKHMH CBOHCTBaMH pa3JIWIHblX Heqnew H raJoB; 

- 113yqeH11e ocHOBHbIX npou;eccoa no.n;roTOBKH 11 nepepa6onrn: ttecpTH c nonyqett11eM 

pa3JIJ1qHbIX TOTIJIHB, CMaJOqHbIX MaTepHaJIOB, npo,nyKTOB crreI(MaJibHOro Ha3HaqeHJUI 

H CblpbH )J.JUI HecpTeXHMHH; 

- H3ycieHHe OCHOBHbIX npou;ecCOB no.n.roTOBKH H nepepa60TKH raJa c u;enblO 

IIOJiyt:leHHH pa3JTH"tfHblX TOTIJIHB H Cblpb51 )J.JISI HecpTeXHMHH; 

- 03HaKOMJTeHHe c OCHOBHbIMH aapHaHTaMH IIOTOqHbIX cxeM nepepa6oTKH HecpTH 11 

raJa. 

B pe3ynhTaTe BbmonHeHM51 Kypcoaoro npoeKTa no ,n11cu11rrn11He 

«TeXHOJIOrH"tfeCKHe npoI(eCCbI rrepepa60TKH HecpTH H raJa» cry,neHT )J.OJI)l(eH: 

- MMeTb npe,ncTaBJieHMe 06 3JieMeHTHOM, XHMH"tfeCKOM H cl>paKI(HOHHOM COCTaBe 

HecpTH H raJa; 



- tta Ot;HOHaHl111 cpI13HKO-XHMHlfeCKl1X xapaKTep11CTl1K yMeTb OIJ,eHl1Tb He<t>T11 H fa3 

KaK Cblpbe ,[(JI.SI rrp0113BO,[(CTBa pa3nl11IHbIX Tonmrn, CMa30LJHbIX MaTep11anoB, 

rrpO.LJYK.TOB crreu:1rn.JihHOfO Ha.3HaYeHIDI 11 Chlpb.sI ,[(JUI tteqneXHMWieCKOfO CHHTe3a; 

- 3HaTh Ha.3Haqemrn, OCHOBHhie cpaKTOpbI fl Ka'-leCTBO rron yqaeMhlX rrpO.LJYK.TOB npR 

1'1CIIOJih30BaHHH pa.3Jil1'-IHhlX rrpou:eccoa no~rOTOBKH H nepepa6oTKH HecpTH H fa3a; 

- yMeTh BbI6paTb 11 o60CHOBaTb Ha116onee pau.110HanhH)'JO IIOTO'-IH)'JO cxeMy 

rrepepa6oTI<H HecpT11 H ra3a c YlieTOM MX COCTaBa 11 IIOTpe6HOCTeif perHOHa. 

TaKMM o6pa3oM, u.enbIO BbmontteHJUI Kypcosoro npoeKTa .si:sm1eTC.S1 ocsoeH11e 

11 3aKperrneH11e 3HaH11if no Kypcy «TeXHonorWiecKHe npou.eccbI nepepa6oTKH ttecpTH 

11 ra.3a» H rrp1106peTeH11e HaBbIKOB no BbI6opy Tex HJIH 11HhIX TeXHOJIOfl1lfeCKHX 

npou.eccoa ,[(JI.SI rrepepa60TKH pa3Jifl1iHhIX BM.[(OB yrneBO.[(OpO):(HOfO Cblpb.SI. 

IlPHMEPHOE CO,L(EPJKAHHE KYPCOBOro IIPOEKTA: 

I. BBe)J.eH11e 

II. OcHOBHM YaCTh 

1. Ha.3Ha1.feHHe 11 xapaKTepHCTHKa rrpou.eccos rrepepa6oTKR ttecpT11, 

Heqnerrpo.zzy1<Ta, raJa. 

2. CocTaB H xapaKTep11cTHKa Cbipb.SI H rrpo.IJYKTOB. 

3. Heo6xo.[(MMM rro,[(rOTOBKa co1po.S1 ( OtJHCTKa, ocylllKa, OtJHCTKa OT Bpe.[(HblX 

rrp11.Meceif, cra611n113aIJ,IDI ). 

4. OcttOBH1>1e cpaKTOpbI npou.ecca: MexaHR3M 11 Karan113aropo1 rrpou.eccos, 

TeMneparypa, ,[(aBneHHe, rrpO):(OJI>KHTenbHOCTb KOHTaKTa, COOTHOllleHMe 

KOMIIOHeHTOB, Ka'-!eCTBO KaTanH3aTOpOB, orpaHHlfeHJUI IlO rny611He oroopa 

rrpo.[(yKU.MH, o6oeMHI>Ie cKopocr11 rrpou.ecca. 

5. TexHonor11qecKM cxeMa. 

6. TexHonorWieCKHH pe>KHM. 

7. MarepHanbHhIH 6anaHc. 

8. TeXHRK0-3KOHOMH1.feCKHe rroKa3aTen11. ycTaHOBOK. 

9. TexH11Ka 6e3orracttocTR. 

10. KoHTponh 11 asToMaTM3aU,JUI rrpou.ecca. 

III. 3aKmOtieHHe. 

IV. Crr11coK mnepaT)'pbI. 

v. IlpHJIO>KeHHe. 

Bo BBe,[(eHMH 06cy>K.[(aeTc.S1 rrocTaHOBKa 3a.[(atJ11, 06cy>K):(aeTc.S1 Heo6xo,[(MMOCTh 

BhI6opa TOH HJIH l1HOM cxeMbI nepepa60TKH Chlpb.SI, Heo6XO,[(HMbie 

IIO):(I'OTOBHTeJibHbie MeponpHj{TJUI. 

Bo aropoli qacTH paccMarp11aaeTc.S1 xapaKTepMCTHKa ci,1po.S1 , cppaKU,MOHHhIH 

COCTaB, B03MO>KHOCTH nonyqeHIDI 113 3TOfO Cblpb.SI pa3JIH'-IHhIX rrpO.[(yKTOB H 

xapaKTepMCTHKa 3TMX npO.[(yKTOB. 
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B qacTH no.n;roTOBKH ChipMI K nepepa6oTKe Heo6xo,l{l1MO yqecTh HaJiwrne B 

HeM BO)l;hl, coneM:, npHMeceM: H npe,n;JIQ)KHTb BapirnHThl IIO)l;fOTOBKH, oeyruKH, 

oqMCTKH. 

B qacTH so16opa MeTo.n;a yKa:mTh Ha xapaKTepHCTMKM MeTo.n;a, Ha.3Ha'1eHHe, 

o6I.IlHe eBe.n;emul o rrpou:eeee, rrapaMeTpax, onTHMaJihHhIX ycnoBH.HX rrpoTeKaHIDI, e 

MaKeHMaJibHblM BbIXO)l;OM u:eneBbIX rrpO)l;yKTOB, rrpo,nomKHTeJihHOeTb HaXO)K,neHIDI B 

peaKQHOHHOH 30He, o6'beMHaSI eKOpOCTb rrpo.ueeea, OIITHMaJibHOe eOOTHOIIIeHHe 

peareHTOB. Ecrrw rrpou:eceb1 - KaTaJIHTWieCKHe, TO crre.zzyeT )'Ka.Jan, KaTaJIH3aTopbI H 
yeJIOBIDI HX MaKcMMa.JibHOro 11CI10Jlb30BaHIDJ H pereHepa.u:MH. 

B pa.3.n;erre no oeHOBaM TeXHorrornH npo.uecca yKa.Jan, coeTas H 

npHHU:HIIMaJibttyIO exeMY ycTaHOBKH, OCHOBHYIO arrrrapaTypy H yerrOBHSI 

3KCnrryaTaQHH ycTaHOBOK, napaMeTpbI npou:eccoB. 

MaTepHarrhHhIH 6arraHc H TeXHHK0-3KOHOMHlfeCKHe noKa.3aTerr11 npou:ecea -

yKa.JaTh KOJIWieCTBeHHhie xapaKTepHCTHKH rrpou:eccoB 11 3aTpaThI Ha 

3Hepr0Hoc11Te1rn, so.n;y, n ap M T . .ZJ:. 

TPEJ>OBAHIDI K OWOPMJIEHHIO KYPCOBoro IIPOEKTA 
KypcoBOH npoeKT ocpopMJIHeTCSI B BH):(e IIOSICHHTeJibHOH 3anHeKH c TeKCTOM H 

rpaqmqeeKoii qacThIO Ha rr11cTax 6erroi1: 6YMarH cpopMaTa A4. I10S1CHHTeJII>HM 

JarrHcKa )l;OJI)KHa eo.n;ep)KaTi> THryrri>HhIH rrHeT, orrraBrreH11e e yKa.JaHHeM eTpaHHU 

pa.3.n;erroa (rraparpacpoB), cxeM, rpacpHKOB, Ta6mfl . .( 11 MaTepHa.JIOB. MaTepHaJI B 

JanHcKe pacnonaraeTCSI cornacHo rrporpaMMe pa6oTbI. 
3anHCKa IlHIDeTCSI Ha O):(HOH CTOpoHe JIHCTa c IIOJISIMH ITO BCeM qeTbipeM 

CTOpOHaM. Pa.3Mepbl neBoro llOJISI - 30 MM, npaBOfO - 10 MM, BepXHero H HH)KHero -

no 20 MM. B ee nHeThI 3an11cKH, BKJIIOqaH p11eyttKH, exeMI>I, Ta6rrHU:hI H rpacpHKH 

ffYMepyIOTCSI. Bee npHBO)l;HM1>1e e.n;11HH.UhI .n:omKHhI cooTBeTCTBOBaTb cHeTeMe CM. 
EcnH B pa6oTe HCIIOJib3YIOTCSI COKparu;eHIDI, TO HX paeurncppoaey cne.n;yeT 

np11BeCTH Ha OT,nenhHOM JIHeTe nocrre ornaaneHIDJ. flpHBO):(HMbie B pa6oTe MeTO,nbI 

pacqeTa Ta6nHl{b1 H rpacpHKH .n;omKHhl HMeTb eCbIJIKH Ha HCIIOJlb30BaHHyIO 

JIHTepaTypy. Bee pHcyHKH, rpacpHKH, Ta6JIH.Uhl, a TaIOKe cpopMynhI ffYMepyIOTCSJ 11 
.n;omKHbI HMeTh Ha.3BaHHSI. 

JlHTeparypa .n:omKHa HaCtfHTbIBaTb He MeHee 3-x HaHMeHOBaHHH. 

fIEPElffiHb TEM KYPCOBhI X fIPOEKTOB 

1. flepepa60TKa npHpO):(HOfO fa.3a. ra.30BbJe KOH.n;eHCaTbI. 

2. flepepa6oTKa nonyTHoro ra.Ja. 
3. 3neKTpoo6ecconHBaHHe H o6e3BO)KMBaHIDI Hecpn1 (3JIOY) 

4. flpo.ueeebI nepslftIHoii rrepepa6oTKH ttecpTH (aTMoccpepHM neperoHKa HecpTH 

(AT)) 
5 .flpou:eccbI nepBMlfHOH nepepa6oTKH HecpTH c BTOpHt.IHOH neperoHKOH Ma.3YTa 
(aTMoccpepHo-BaKyyMHasrneperOHKa HecpT11 (ABT)) 

6. TepMWieCKMH KpeKHHr. 

7. KoKcoBaHHe. 

8. fIHpOJIH3. 



9. KaTaJIHTHqecKHH KpeKHHr. 
10. KaTaJIHTWieCKHH pH<}lopMHHr. 
11. Tiorryqemrn HH3lllHX one<}lHHOB (m1pon113, raJopaJ.n.enem1e ). 
12. rH,n:pooqHCTKa. 
13. 111.n.pm<peKHHr. 
14. Tiorryqem1e napa<}lHHOB. 
15. Ja30<}lpaJmHOHHpOBaHHe. 

B.h16op TeM.hI Kypcoaoro npoeKTHpoaaHH.SI ocyw.ecTBJUieTc.sr npeno.n:asaTeneM 

MJIH no .ll:BYM rrocne,n:HHM LUi<}lpaM cry.n.eHqecKoro lllH<}lpa ( ecJIM 3TO lfMCJIO 60JI.bllle 

15, TO UH<}lphl H}')l(HO CJIO)l(HTh). 

OI>PA3E~ BLIDOJIHEHIDI KYPCOBoro IIPOEKTA 

KpaTKoe rrp11MepHoe co.n.ep)l(aH11eKypcosoro rrpoeKTano TeMe «TipouecchI 
rrepBHlfHOH rrepepa60TKM He<}lTH. 3neKTpoo6eccomrnaHHe H rrepBHqHa.sr 
neperoHKa» B.hirJUI.D:HT cne.n:yrow.HM o6pa3oM: 
Ha3uaqeune npouecca. Y .n.a.rremie BO.ll:.hI 11 coneH: H3 He<}lT11, paJ.n.eneHHe He<}lTH Ha 
<}lpaKI.UiH .Zl:JUI nocne.n.yiow.eH: nepepa60TKH HJIH HCIIOJib30BaHIUl B a11.n.e TOBapHOH 
rrpo.n:yimHH. 
Cb1phe u npOAYKUHH. Chiphe npouecca - He<}lTb, co.n:ep)l(aw.a.sr conH (OT 40 .n:o 2000 
Mr/n) H so,n:y (OT 0, 1 .n:o 2,0% ). 

IlpOAYKUHSI: 
- y rJieBo.n.opo,n:HhIH raJ - BhIBO,D.MTC.SI B Bl1,D.e raJa l1 fOJIOBKHCTa6HJIH3au:~u1; 

HCilOJih3YeTC.SI KaK 6bITOBOe TOIIJIHBO H Cblphe ,II.AA raJo<}lpaKI.UiOHMpoaaHH.SI; 

- EeH3HHoaa.sr cppaKUH.SI - B.hIKHIIaeT a npe.n:enax 30-180°C, HcrroJI.h3yeTC.SI KaK 
KOMTIOHeHT TOBapHoro aBT06eH3HHa, KaK C.bipbe ycTaHOBOK KaTaJIHTWieCKOfO 
p11<}lopMHHra, BTOpHqHOH neperOHKH, IIHpOJIH3HbIXYCTaHOBOK; 
- KepoCHHOBa.sr <}lpaKUH.SI - BhIKJmaeT B npe.n.enax 120-315°C, 11cnonhJyeTc.S1 KaK 
TOilJIHBO .Zl:JI.SI peaKTHBHbIX H TpaKTOpHbIX ):(BMraTerreH:, ,II.JUI ocaew.eHH.SI, KaK Chlphe 
ycTaHOBOK rH,n:pOOlfHCTKH; 

- ,[(1neJibHa.SI cppaKuHJI (aTMOC<}lepH.bIH fa30HJib) - B.hIKHTiaeT B npe.n:enax 180-350°C, 
HCilOJib3yeTC.SI KaK TOIIJIHBO ,II.JI.SI .Zl:H3eJibHbIX ,D.BHraTerreH 11 Chiphe ycTaHOBOK 
n1.n.poOlfHCTKH; 
- MaJyT ( ocTaTOK aTMoc<}lepHoH: rreperoHKH) BhIKHrraer BhIIIIe 350°C, 11cnonhJyeTc.S1 
KaK KOTeJI.hHOe TOilJIHBO HJIM Chiphe TepMWieCKOro KpeKMHra; 
- BaKyyMHhIH ):(HCTMJIJI.SIT (aaKYYMHbIH raJOHJih) - BhIKMrraeT a rrpe.n:enax Bhillle 350-
5000C, HCIIOJih3yeTC.SI KaK Cblpbe KaTaJIHTJiqecKoro KpeKHHra H r11.n.poKpeKHHra; Ha 
HTI3 c Macrr.S1Hoii cxeMoii rrepepa6oTKH rrorry"IaIOT HeCKOJibKO (2-3) BaKyyMHhIX 

,II.Ji CTHJIJI.SITO B; 
- f'y,n:pOH ( OCTaTOK aTMOC<i_)epHO-BaK)'YMHOM rreperOHKH) - BbIKHrraeT rrpH 
TeMnepaTYPe BhIIIIe 500°C, HCIIOJih3yeTC.SI KaK Cblpbe ycTaHOBOK TepMJ1qeCKOro 
KpeKMHra, KOKCOBaHIUl, npOH3BO,D.CTBa 6MryMa 11 Macerr. 
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TexuonoruttecKaH cxeMa. 

Puc. I. Cxe~ta ycTaHOBKH nepsnrrnoii nepepa6oTKU HecpTH ('JJ10Y-ABT). 

K-1 - oT6eH1nHnBa1-0ma.sr KOJIOHHa~ K-2 - aT~toccpepHa.s1 KOJlOHHa~ 

K-3 - oTnapHa.H KOITOHHa: K-4 - cTa6n:unaTop: K-5 - BaKyy11.rna.sI KOJIOH­

Ha: 'J-1 - 'J-4 - 3Jieinpo.n.eru,npaTophl; TI- I, IT-2 - ne'm; KX-1. KX-4 

KOH;J.CHCaTOpb1-xo:10;J.HJlbHUKH; E-1. E-2 - pe<f:>JIIOKCHhlC e~tKOCTll: A- l -

napO"))f{eKTOf)Hhl ii BaKyy~l-Hacoc; 

I - 11e<f:>T11~ II - ro.:10Brrn cTa611nu1au11u: III - cTa6u:i1>Hbiii 6eH111H ~ 

IV - KepocliH ~ V - .!l.HlCJlhHaJI ~>pa1<um1: VI - eai<yyMHhri1 :1.ncT11n 1rn:T; Vil -

ry::lpoH; VIII - Bhcx:10nH1>1e rti'lbl 'JiKCKTopa; IX - ;i.e1~1ynbraTop: X - eo.na 

e KaHamnaui-no~ XI - Bo;urnoii nap. 

y CTaHOBKa COCTOHT H3 2x - 3x 6JIOKOB: 1) 06ecCOJIHBam-U1; 2) aTMoccpepHOR 

rreperOHKH; 3) BaKyyMHOM rreperoHKH Ma.JyTa. y CTaHOBKa, COCTO.sIIUM TOJibKO H3 

rrepBbIX ,n:Byx 6noKOB HOCH'T Ha.JBaHHe aTMoccpepHoifrpy6qaTKH (AT),113 scex TPex 

6noKOB - aTMoccpepHo-saKYYMHOH TPY6qaTKH (ABT). I1Hor.n:a rrepBbIH H TpeTHH 

BhI)l.en.snoTc.si B caMocTo.siTenbHhie ycTaHOBKH. HecpTb HacocoM 3a6MpaeTc.si H3 

Cbiphesoro pe3epsyapa H rrpoxo.n;HT Tennoo6MeHHHKH, r.n;e rro.n:orpesaeTc.si 3a cqeT 

TennOThI 0Txo.n;.sim11x rrpo.n;yKTOB, nocne qero nocrynaeT a 3neKTpo.n;er11)].paTopbI. B 

3JieKTpO)l.er11)],paTopax ITO)], )l,eHCTBHeM 3JieKTp11qecKor o IlOJI.sI, ITOBbIIIIeHHOR 

TeMnepaTyphI, )l,e3M)'JibraTOpOB rrpOHCXO)l,HT pa3pyrnem1e BO)l,OHecpT.SIHOH 3MYJibCHH 
11 OT)l.eneHHe eo,n.DI OT ttecpTH. Bo.n;a c6pac.D1saeTc.si B KaHamnar.uno (11n11 rro.n;aeTC.H Ha 
ynapKy C B.bl,n;eneHHeM COJieW), a HecpTb IIpOXO.D:HT BTOpYJO rpyrrny 

Terrnoo6MeHHHKOB 11 nocTynaeT B OT6eH311HHBaJOuzyro KOJIOHH)' K-1. 



B KOJIOHHe K-1 113 Hecl>TM Bb1.n.en5leTC5l nerKa51 6eH3HHOBa51 cl>paKU:IDI, KOTOprui 

KoH.n.eHc11pyeTcS1 B xono.n.11nbHMKe-KOH.l.(eHcaTope XK-1 11 nocrynaeT a pecl>moKCH)'lO 

eMKOCTb E-1. I1onyoT6eH3MHeHHM He<l>Tb c HM3a KOJIOHHbl K-1 no.n.aeTC51 qepe3 

Tpy6qaT)'IO ne~n. IT-1 B aTMoccpepH)'IO KOJIOHHY K-2. qacTh noToKa 
nonyoT6eH3HHeHHOH Hecpn1 B03Bpaw.aeTCH B K-1, coo6w.aH ,n:orronHHTeJibHOe 
KOJIWieCTBO TennoTI>I, Heo6xo.n.11Moe .[.(AA peKT11cp11Kan:m1. B KonoHHe K-2 HecpTb 

pa.3.n.em1eTC5I Ha HeCKOJibKO cl>paK1ur:H. BepxHMH rrpo.n.yKT KOJIOHHbI K-2 - T51)KeJihIH 

6eH3HH - KOH.l.(eHc11pyeTC5I B xono.n.11nhHMKe-KoHJJ.eHcaTope XK-2 11 nocrynaeT a 

pecl>moKCH)'lO eMKOCTh E-2. KepOCMHOBM 11 ,l.(M3eJibHbie <l>paK[(MM BhIBOMTCH 113 

KonoHHhI K-2 6oKOBhIMH noroHaM11 11 rrocTynaroT s oTrrapHbie KonoHHbI K-3. B K-3 

113 6oKOBhIX n oroHOB y.l.(aAAIOTCH (0Tnap11Ba10TCH) nerK11e <l>paKU:11M. 3aTeM 

KepOCl1HOBM 11 ,l.(M3eJibHbie <l>paKU:H11 qepe3 TeIIJI006MeHHl1KH no.n.orpeBa He<l>T1111 

KOHU:eBbie XOJIO,l.(lUlhHHKH BhIBOMTC51 c ycTaHOBKH. c Hl13a K -2 BhIXO,l.(11T Ma3yT, 

K0Topo1H: qepe3 neqh IT-2 no.n.aeTCH B KOJIOHHY saKYYMHOH neperoHKH K-5. 

B BaKYYMHOH KOJIOHHe K -5 Ma3YT pa.3.n.eAAeTCH Ha aaKyyMHhIH .n.11cTHJIAAT, 

KOTOpbIH OT611paeTC5l B a11.n.e 6oKOBoro noroHa, B ry.n.poH. c Bepxa K-5 c IIOMOIIJ.blO 

napo3)KeKTOpHoro Hacoca A-1 oTcacbIBalOTCH BOMHhie napbI, ra3bI pa3JIO)KeHIDI, 

B03.l.(yX H HeKOTOpoe KOJIJ1tfeCTBO JierKHX ttecpTenpO.l.(yKTOB (.nineJibHM cppaKI.J:HSI). 

BaI<yyMHbIH .n11cT11JIAAT H ry.npoH qepe3 Tennoo6MeHHl1KH no.norpesa He<i>T11 H 

KOHU:eBhie XOJIO.LI.MJihHI1KH yxoMT c ycTaHOBKl1. 

,[(JUI CHM)KeHIDI TeMnepaTypbI HI13a KOJIOHH K-2 M K-5 M 6onee nonHoro 

H3BJieqeHIDI .LI.HCTl1JIJI51THbIX <l>paK[(MH B HHX noneTC51 BO.LI.HHOH nap. 1'fa6bITOtfHM 

TeIIJioTa B K-2 H K-5 CHHMaeTcH c noMOIIJ.hlO u:11peyn11p)'IOW.MX oporneHHH. 

EeH3HH 113 pe<i>JIIOKCHbIX eMKOCTeif E-1 11 E-2 nocne no.norpeaa no.n.aeTcSI B 

cTa6MJIM3a[(MOHH)'IO KOJIOHHY K -4. C aepxa K -4 yxo.n.11T ronoaKa cTa611n113au:m1 -

C)l(J1)KeHHblH ra.3, a c HM3a - CTa6HJihHbIH 6eH3HH. 

Heo6xo.n.11Mrui .n.n51 peKTM<i>MKan:1111 TerrnoTa rro.n.BO.LI.HTCH B K-4 u:HPKYAAU:Mei1 

qacTH cTa611nbHoro 6eH3HHa qepe3 netfh. 

TexHOJIOfH'leCKHii pe~HM. IT0Ka3aTen11 TeXHonorwiecKoro pe)K11Ma ycTaHOBOK 

rrepBMqHoH nepepa6oTKH npHBOMTCSI B Ta6n. 1. 
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Ta6nMua I 

Y 'ia::o K CXCMbJ , Chl p bC ~ n o h:8'l3TC."l lf npo~ ~ 
Te~mcpaTypa. 0c 

Hc<J>Tu. 11oc 1y11at0md1 Ha 0Gccco1mlHlHH1: 120-140 

I Jo~lorpc1u1 HccJrrn s Cbtpt..l:BbJX ·1't'1u1C>OUMCHH11Kax 2 I 0-230 

Hai pcHa ttcqm1 tJ a n1oc<~CpHoii 11Cllll ll-1 320-360 

Hai pcH3 MU'l)'Tli u 1JUKyy1m10il 11cl111 11-1 400-420 

l:kpx K-1 120~ 140 

Hin K-1 240-260 

l:kpx K-2 120-130 

Hin K-2 340-355 

Hcpx K-4 80-1 lO 

Hin K-4 160-2:::!0 

lkpx K-5 I 00-l lO 

Hin K-5 360-380 

l:kpx K-1 U.4-0,5 

Bcpx K-2 0.06-0, l 

0,7-1 ,2 

Oc-ra-rolmoc .ualmc1111c a K-5. Ila 5()00-~000 

Co.uep>KaH11c BO.ilhl B Hecj>T11, % (Mace) 

Lto <.lUt.'t:COJUlijaH IUI 1-2 

I Jocm; 06ccco111tsatt11M O, l-OJ5 

Co..a.ep>1rnH11e co.1leil B Hecj>T11. ~tr/.:i 

Llo 0Gccco;m1:mttm1 40-2000 

floCJJC 06ccco111rnattuM 

Mom.nocTb u MaTepuaJJbHbiii 6aJJauc. Mow:HoCTb ycTaHOBOK AT M ABT MO)l(eT 

cocTaBmITb OT 2 .no 12 MnH. T I ro.n. BoIXO.Ll rrpo.nyKUHH Ha ycTaHOBKax rrepawrnoii 

rrepepa60TKM 3aBH:CHT OT CBOHCTB MCXO.LlHOH HecpTH, .LlOCTHreyToro OT6opa OT 

IIOTeHUMaJia CBeTnbIX HecpTerrpo~TOB, BaKY)'MHOro .LlMCTHJimITa M T.,Ll. 

MaTepHaJibHbIH 6anaHc rrepBHtiHOH rrepepa6oTKM nma poMalllKHHCKOH (I) M 

caMOTnOpCKOH (II) rrpHBO.LlMTCH HM)l(e. 



Ta6mm;a2 

Chlpbc, npo):(yKTbl I II 

DocTym·L110, % 

Hctµu 100, I toOJ 

B ·1 uM lmc:1e 110..u.a u tOJIH OJ I 0.1 

CTony~teHO 

()KmKCHHMi1 yrJJCIH)).J.UpO,UHWH rn3 ] ,0 l.] 

bC'H:lltHOHcHJ 1Jlp3KUH.H {H.K.~1401iC) 12,2 18,5 

Kcpocm1oaa>l c~paKUl1>l( 140·240°C) 16.3 18,9 

,ll.H.3Cllbl-lilli cflp3KUHM (240~350°C) 17,0 20.3 

B aKy)'MHhltt i.mc·nuJJl'4T(350·500°C) 23.4 23.r 

l'yJlpOH (Hhllil~ 500nC) ~9,2 ] 8.2 

Onm..u,bl H n01cp11 ]J) l,0 

TexuuKo-JKOHOMHtJecKue noKa3aTeJJH (Ha 1 TOHHY poMalllKHHCKOH tteq>Tn): 
Ta6Jrnqa 3 

CT01rn3aTeJUJ Y cTaHOBKa AT Y crauos1<a ABT 
i• ------ --

Uap aoJotHOii, J')..(iK (l'Klu1") 0,08(0,019) 0.143 (0,034) 

Bu,ua o6opOTH3}J , M
3 1,8 3,3 

3J1ctrrp<Y·rnepnrn, KB·1-~1ac 5,3 6,5 

Tou.urno. 1-:r 20J) 26,7 

,ll.e::t~1YJJbnl I op HCHUHOl'CHttWM., Kl' 0,03 OJB 

11Hnt01lTUp KOpp03HU. Kl ' 0.00 ] 0,001 
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