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(57) Uzo6pereHne OTHOCUTCS K PU3HKO-XUMUYECKIM
rporeccaM nepepadoTKH N30MPaTEeTbHBIX BUIOB ChI-
pbs IyTeM PELUKINHTA. TEXHUYECKUI pe3ynbTar Ipo-
SIBISIETCSI B OOBEIMHEHUN T'a30TeHEPATOPHOI OTOIH-
TEJNBHOW PE30HAHCHO-YCKOPUTENBHOM YCTAaHOBKH H
arperaTHoro peakropa MUPOIU3aTopa B €AMHBIA TeX-
HOJIOTHUECKUI KOMIUIEKC PELIMKIIMHIa OTXOJ0B Opra-
HUYECKOTO0 U HEOPraHHMYECKOro MPOM3BOACTB, KOTO-
PBIii BKIIIOYAET Ta30r€HEPATOPHYIO OTOMUTENBHYIO pe-
30HaHCHO-YCKOPHUTEIBHYIO YCTaHOBKY 1, QyTepoBaH-
HBIH KOPITyC KOTOPOH C TOIUIMBHOW KaMepOi OCHAIIEH
CTPYHWHBIM PE30HUPYIOIUM anmaparoMm 16, skapoBoi
TpyOoii 2 ¢ KaMepoii TepBOHAYAILHOTO J0XKHUTa, U TETI-
JOOOMEHHBIH ammapar 5 Juis OTOIUICHHSI OTpeOuTe-
1151, Ta30ANHAMUYECKHU CBA3aHHBIN C TOMJIMBHOHN KaMe-
POM, IIpU 3TOM MEXY Ia30r€HEPAaTOPHON OTONUTENb-
HOU pe30HAaHCHO-YCKOPHUTEIBHON yCTaHOBKOI 1 1 Ten-
JOOOMEHHBIM armaparoM 5 JOMOJHHUTEIFHO BCTPOCH
arperaTHblii peakTop MHposM3aropa 3 s nepepadoT-
KM, HalpHMep, aBTOMOKPBIIIEK, BXOJ KOTOPOro raso-

TUHAMAYECKH CBS3aH C ’KapoBOi TpyOoii 2, a onuH u3
BBIXOJIOB arperaTHOrO peakTropa Mupoimu3aropa 3 ra-
30IMHAMHYECKH depe3 KapoBylo TpyOy 4 ¢ KaMepoid
BTOPUYHOTO JI0XKHTa N30BITKA BBICOKOTEMIIEPATYPHBIX
ra30B CBSA3aH C TETIOOOMEHHBIM ammaparom 5, a apy-
TOM BBIXOJ] arperaTHOro PeakTopa MUPOJIN3aTopa ra3o-
JMHAMHYECKH Yepe3 XOJIOAWIBHYIO YCTaHOBKY 6, CO-
OTBETCTBEHHO TPEMs ITOTOKaMH, YE€Pe3 BBHIXOA A CBS-
3aH C HAKOIUTENEM 7 CMECH MMMPOJIM3HBIX Ta30B, YEPE3
BBEIXOJ B cBsi3aH ¢ HakomuTeneMm § rOprOYMX YIJIEBO-
IIopoaoB, yepe3 Beixon C CBsI3aH ¢ YCTAaHOBKOH 9 murs
C)KUTaHHS BTOPUYHBIX YIIIEBOOPOJIOB, KOTOpast ra3o-
xonoM D cBsizaHa ¢ HaKOMHUTENEM 8 TOPIOYHX YIIICBO-
JIOPOJIOB, MPU 3TOM OJWH W3 BEIXOAOB E ycTaHOBKH
9 COOTBETCTBEHHO CBSI3aH C KaMepoil 14 KHCIOTHOTO
BO3/ICHCTBHS TOPSIYUMH Fa3aMH Ha 30JIbHBIM OCTATOK,
a Beixox F ycraHOBKH 9 CBSI3aH ¢ MapoOBBIM TEILIOO00-
MeHHBIM anmaparoM 10 BeIpaOOTKH M mojadw mapa B
MapoByIo TypOuHYy 11 COeMMHEHHYIO C ITapOdJIEKTPO-
reHeparopoM 12 aist mogaun 3JIEKTPO’HEPTHH depes3
crabnm3arop HanpspkeHus 13 morpedurerro.
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MIIK F23G 5/00, 5/03, C10 J 3/00, F27B 9/2

TEXHOJIOTMYECKUIM KOMITIEKC PELIUKJIMHI'A OTXOJIOB OPTAHUYECKOI'O U

HEOPI'AHUYECKOI'O ITPOU3BOJICTB
OBJIACTb TEXHUKH, K KOTOPOI OTHOCUTCS N30BPETEHUE

N3o6perenne OTHOCHTCH K (PM3MKO-XHMHYECKHM IIpoIeccaM IepepabOTKH M30HpaTeNbHbIX
BHJIOB CBIPbS IyTEM DELHKINHIA — MPOLECCa BO3BPAIEHHS OTXOIOB, COPOCOB W BHIOPOCOB B
npouecchl TexHoreHesa [['OCT 30772 2001], mpeuMyimecTBEHHO Ha OCHOBE CIIOCOGOB H
YCTPOHCTB [UISl PpENMKIMHIAa CKMTaHHEM OTXOJOB OPraHHYECKOT0O H HEOPraHHYECKOro
IIPOM3BOJCTB I IOJIyYEHHMs TOPIOYHX Ia30B M MOXET OBITh HCIOJB30BaHO B OTOMMTENHHO-
SHEPreTHYECKOM 00OpPY/OBaHMH H IOJYYEHHH SJIEKTPOSHEPIUH IJI HMPOMBINIIEHHBIX OOBEKTOB,
aIMHUHUCTPATUBHBIX U XKHIIBIX 3JAHHUMH.

IMPEAITIOCBUIKM CO3JAHMSA NU30BPETEHUS

Pocr mnorpeGnenus, ocOGEHHO B arpKOMIUIEKCAX H KPYIHBIX TOpOAAax, IPHBOIMT K
YBeJIMYEHHIO 00BeMOB 06pa30BaHus B arpKOMILIEKCAX OTXOZOB OPraHHYeCKOro MPOHCXOXKACHHS,
a B ropojiax OTXOJI0OB HEOPraHHYECKOro NMPOMCXOXKICHUS U TBEPABIX OBITOBHIX OTXOAOB -1BO,
KOTOpBIC HETAaTHBHO BO3/ICHCTBYIOT Ha OKPY KAIOLIYIO CPENy, TPYHTOBBIE U IIOBEPXHOCTHBIE BOJIEL,
aTMOC(epHEBIH BO3JyX M IIOYBY, CO3aBast Yrpo3y 340POBBIO U XH3HM HaceneHHs. [1]

Cpenu cioco60B 1 060pyOBaHHUS IS TEPMHUECKOH TepepabOTKH OTXOJ0B HEOPraHHIECKOTO
NPOUCXOXNCHHS, HaNPAMEP aBTOMOOMJIBHBIX INMH, IIAPOKO IPHMEHSETCS MX IHpOIH3 B
arperaTHeIX  peakTopax  IHpOJM3aTOpa C  IOCHEAyXOoIiei rasupuKanuii  myTem
BBICOKOTEMIIEPATYPHOM TEPMUIECKOH MOAM(HKAIIMA — C)KHIaHHE KaK PELMKIIHAT. [1, ¢.18]

M3BecteH yCTpOHCTBO M CmOcO6 pENHMKIMHIA MyTEM NHPOJIH3a H3HOUICHHBIX IIHH,
BKIIOYAIOIMA HM3MEJbYCHHE LIMH, HX MoJady I[IHEKOM 4Yepe3 3arpy3ouHblii  GyHKep,
NpEeBapUTENBHBIA HArpeB HM3MENbYEHHBIX IIHH C NPHMEHEHHEM TOpPENOYHBIX YCTPOHCTB, HX
IHPOJIM3 B arperaTHOM peakTope MMPOJIH3ATOpa B CPEZIE BOCCTAHOBHTEJLHOTO rasa, pasielicHHe
NPONYKTOB MUPOJIM3a HA XHUIKYIO (Gpakuuio KOHACHCAIMEH U TBEPAYIO (pakiHio, yAATeHHE U3
TBEPIOH (pakuuM HeOpraHWYecKMX BKTIOYeHHH, BHIOPOC HBIMOBBIX Tra3oB B aTMocdepy,
XapaKTepU3yeMbI TEM, YTO NEPEA IMHPOJIM3OM H3MEbYEHHBIE IIMHEI HarpeBaroT o6paboTKoif
NHPOJM3HBIM Ta30M, IHPOIH3 OCYLIECTBIAIOT B IOPH30HTAILHOM BpAIAIOIIEMCS arperaTHOM
PeaKTOpe NMPONH3aTOpa ¢ BHYTPEHHHMH HANpPaBJAIOIMMH pebopmamu npH Temmeparype 380-
500°C; meMOBBIE Ta3bl Mepes BHIOPOCOM B aTMOC(HEPY OYMIIAIOT OT OPraHMYECKHX COEIUHEHMI
JOXHUIOM B KHCJIODOAHON CpeZie MeYH JOXKHIa, a OT KHCJIOT H aHTHAPUIOB KHUCIIOT - 06paboTkoif
BOJIOM; YrIIEPOIHYIO 4acTh TBEPAOH (QpaKiHK OTAEIAIOT OT METAUIA M MUHEPAIBHBIX BKIIOUEHHUH

BOAHOH ¢oTanuel, yCTPOMCTBO CONEPXKHT, TEIUNIOOOMEHHHMK, CKpy6Gep MIi ymaleHHs W3
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ABIMOBBIX Ta30B JIETYYHX KHCIOT H aHTMAPHIOB KHCIOT, COOpHMK BOJBI, CPEACTBO OTBOJA
ABIMOBBIX ra3oB B armocdepy. [Ilpossnserca Gonee >ddexTuBHOE B3aHMOAEHCTBHE
BOCCTaHOBHTEIbHOTO IMHPOJIM3HOIO ra3a C pe3srHOH U 3 PEKTHBHOCT JECTPYKIHH 3arpyXeHHOi
MacCel 3HAUHMTENbHO Bo3pacTaeT. IIpoucxonut nmonnas nepepaGoTka pe3HHOBOTO CHIPBS, a TAKXKE
CHM)KCHHE 3aTpaT BPEMEHH M MOLIHOCTH Ha NPOBEICHUE MIpOliecca MUpOJIu3a. [2]

VI3BeCTHOE TEXHMYECKOE PELICHHE MOXET HCIIONB30BaThCS IS NepepaboTKH H3HOIIEHHBIX
HIMH H JPYIUX PE3HMHOTEXHHYECKMX M IIOTMMEPOCOIEPXKAIUMX HM3AENHIH B XKHUIKOE TOIUIMBO M
TBEPABIHA yrI€POJHBIA MPOAYKT - IMAPOKAPOOH.

ITupomus 3akmodaercs B HeOOPATUMOM XHMHYECKOM H3MEHEHHH, HATIHMEp, CTPYKTYpbI
aBTONOKPHINEK  I0J] ACHCTBHEM IMOBBILIEHHOH TeMmeparypsl Temmepatypsl (650-900°C) Ges
AOCTyna WIM € OTPAaHHYEHHBIM JIOCTYNIOM KHCIOPOZAA C BBLIICICHHEM TOPIOYEr0 MHUPOIH3HOIO
rasa-nmuporasa. IlupomusoM MOXHO mnepepabaThIBaTh TakKdHe COCTABIIIONIHE OTXOMOB Kak
aBTONOKPBILIKH, [IACTMACChI, 0TPabOTaHHBIE Maclla, OCAAKH CTOYHBIX BOJ H T.II.

Ha Gonbueil yacTH COBPEMEHHBIX 3aBOJOB Uil CKHMIAHHS TBEPHBIX GBITOBBIX 0TX0A0B-THEO
HCTIONTB3YETCS OOIIEH3BECTHBIA CIIOCO0 PENMKIIMATA ITYTeM CHKMIaHHS OTXOMO0B HEOPTaHHYECKOTO
U OpraHHYeCKOro IPOHMCXOXACHHS B CIIOEBBIX TONKAX TIa30TeHEPAaTOPOB Ha KOJOCHHUKOBBHIX
PEIIeTKaX B COBPEMCHHBIX MOAM(HKANMAX, NOCKONBKY OH He TpebyeT NpeaBapHTEIbHOM
IIOATOTOBKH OTXOJOB H OTJIMYA€TCS BBICOKOM HaNeXHOCTHI0. B 06Ieu3BecTHOM TeXHOIOTHH
PCLHKINHTA TpH TEPMHYECKOH IepepaboTKe IPOMCXONAT TAaKWE MNPOLECCH], KaK CYIUKa,
rasu)MKalus 1 CKUraHHE B PEaKTOPEe MYCOPOCHKHTATENHHOMN TeYH HIIH B ra3oreHeparope.

Tepmmueckoe 0Ge3BpexuBaHHe OTXOI0B HA COBDEMEHHOM YPOBHE Pa3BHTHS HAYKH M TEXHHKH
rapaHTHPYET PAKTHYECKH MOTHOE PaspyIICHHE HAXOAAMIMXCA B OTXONaX OPraHMYeCKMX BPEXHBIX
BELIECTB. DTO JOCTHTAaeTCs C IMOMOIIBIO BHICOKHX Temmeparyp Gomee 1000 °C. Dto oTmOCHTCSH
TaKKe K IHOKCHHaM U (ypaHaM, KOTophle paspymaiotcs Gonee ueM Ha 90 %. [3]

HenocrarkaMu M3BECTHBIX YCTPOMCTB M CIOCOGOB pPENMKIMHTA IyTEM TEPMHYECKOi
nepepaboTKM ¥ MHMPOJIU3a OTXONOB OPTaHHYECKOTO M HEOPTAaHHYECKOrO IIPOUCXOKICHHUS
ABIAIOTCS:  OONBIIOH 00BEM OTXOIAIIMX ra30B M 0Opa3oBaHHE 3HAYMTENBHBIX KONHYECTB
INIAKOB, OK0JI0 25% 110 Macce uiH MeHee 10% 1o o6nemy.

TexHONOTUs NPSAMOTO CXWIaHWS KaK DEUMKIMHTA TBEPIOBIX OBITOBBIX OTXOJOB npu
temneparype  850-1300C Ha KoJOCHHKOBOM pemerke He Tpebyer Jnoporocrosmei
NPEBAPUTENILHON IOArOTOBKHM OTXOHOB, MOXHO IIOJABaTh HAa CKMIAaHHE TOIUIMBO JIHHEHHBIM
pasMepoM 10 1 MeTpa OTIHYaeTCAd BBICOKOHW HAJEXHOCTBIO, O0ECIEUHBAET BhIIOJTHEHHE
3KOJIOTMYECKHX TPeOOBaHHMH KaK [0 TBEPABIM, TaK M Ia300Gpa3sHEIM NMPOMYKTAM CrOpaHHS, H
MO3BOJIAET PE3KO CHH3HTh IMOTPeGHOCTP B TONHMIOHAX [ CKIQAHPOBAHHS OCTATKOB

nepepaborannsix TBO.[1, ¢.18]
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MexaHudyecknii [EPEeHOC TMpolecca IPSAMOTO CXHMMaHMs [  UIHPOKOMACIITabHOM
TepMu4ecKoil mepepabGorkn TBO He Moxer OBITH oOCymecTBieH: H3-3a Toro, uro KIIJ]
ra3oreHepaTopoB H3-3a BHICOKOM TeMIepaTyphl OTBOAMMEIX razoB (1400—-1600°C) odueHp HHM3OK;
H3-32  TOTrO, YTO B IepepaboTKy NMOCTyNmaeT MPEeHMYIIECTBEHHO OPraHMYECKOe ChIphe, T.K. THO
Ha 70-80% cOCTOAT M3 OpraHUYECKHX KOMIOHEHTOB. [IpH HarpeBaHHM MHHEpaTbHbIE BEIIECTBA
NEPEXOIAT B XKHIKYIO (pasy, a opraHmdeckue B ra3000pasnyic.[3]

Hanbonee Onu3kuM K 3asfBIseMOMY OOBEKTY DPENMKIMHIA HEMOATOTOBJICHHBIX OTXOJOB
OpraHMYeCKHX U HEOPraHMYECKUX MIPOM3BOJICTB 110 TEXHUYECKOH CYIIHOCTH ABIAETCA, BHIOpaHHAS
B KaueCTBe IPOTOTHIA, KOHCTPYKIHS TIa30rcHEpPaTOPHOH OTONMHTENBHOW pEe30HAaHCHO-
YCKOPHTENIbHOH yCTaHOBKH, BKJIOYaromled (yTepoBaHHBIM KOPHYC C TOIUIMBHOM KaMepoii,
OCHAICHHOH 30JIbHUKOM; KJIAaHOM I101a4M NEPBHYHOIO BO3IyXa; JKapoBOl TpyOoit ¢ KiIamaHoM
noJa4y BTOPHYHOIO BO3JyXa; CTPYHHBIA DPE3OHUPYIOIIMH anmapaT C Ta30XOXHOW KaMepoii;
CHCTEMY JUld NTOJAYH TOIUIMBA, TEINIOOOMEHHHK UL OTOIUIEHHS NMOTPEOUTENS, Ta30 AMHAMUYECKH
CBA3AHHBIH kapoBoil TpyGOH ¢ TomiMBHOM KaMmepoll. [a3oreHepaTopHas OTONHTENbHAS
PE30HAHCHO-YCKOPHTEJIbHAA YCTAHOBKA PEATM3YET CIOCO6 PENHKIIMHTA OTXOJ0B OPraHHYeCKOro U
HEOPraHu4eCKOro MpoOM3BOACTB, BK/IIOYAIOIUUM MPUTOTOBJIEHHE KOMIIOHEHTOB TOIUTMBHOM CMECH
M MX CKHTaHHE B BHIE XHUIKO-TBEPAOrO TOIUIMBA B TONJIMBHOH KaMepe ra3oreHepaTopHOl
OTONMTENBHOM PE30HAHCHO-YCKOPHUTEIBHOM YCTaHOBKH, B KOTOpO# nyTeM
BBICOKOTEMIIEPaTYPHOTO PE30HAHCA OCYLIECTBIAIOT TEPMUUECKOE Pa3jIONKEHHE TOIUIUBA HA CMECh
BEICOKOTEMITEpaTyYpHBIX ra3oB (800 — 1500° C) ¢ ux TIOCNIETYIOIMM JTOXMIOM B )XapoBoii TpyGe,
KOTOpPEIE NMOJAIOT ra30AHHAMHYECKH B TEIIOOGMEHHMK IS OTOIUIEHHS MOTpebuTens. JIHIMOBEIE
ra3pl UCTIONB3YIOT IS PEKYNIEPallHH KOJIOCHUKOBBIX PELIETOK YePe3 30JIbHUKOBbIE KaMephl.[4]

OCHOBHBIMH HEJIOCTATKAMH H3BECTHOTO YPOBHS TEXHHKHM PEIHMKIMHIA IyTEM MHPOJIH3a H
TEPMHYSCKOH TepepabOTKH OTXOJOB OPTaHHYECKOrO H HEOPTraHWYECKOTO HPOHUCXOXKICHHUS
SABJIAIOTCS: MOBBIMICHHBIC YHEPro3aTpaThl MyTeM NPUMEHEHHS CHECLHAIBLHBIX CPEACTB HOIKUrA C
SHEPTOHOCHTENIAMH 3JIEKTPHYECKOr0 WM ra3oMasyTHOTO NMPOMCXOXACHUS IS MHHIMHPOBAHUS,
HalpuMep, NHPOJHU3a OTXONOB; GoNbIION 06BEeM OTXOAAmHX razoB (5000-6000 M ma 1 T
OTX0Z0B) M 06pa3soBaHHE 3HAYMTEIBHBIX KOJIHYECTB IIAKOB (OKOJNO 25% IO Macce MM MeHee
10% o o6pemy).

KPATKOE H3JIOXXEHHUE CVYIIHOCTU HU3OBPETEHUS
Texuuueckas 3amaya, Ha pelleHHEe KOTOPOH HAIpPABIEHO M300pEeTEHHE 3aKII0uaeTCH B
co3jaHMK O00BEKTa, XapaKTEPHCTHKH KOTOPOTO YIOBNETBOPSIOT 3aJaHHBIM TPEGOBAHHAM K
TEXHOJIOTHYECKOMY ~ KOMIUICKCY KaKk  ¢noco0y  pemuKIMHra MyTeM  HCIOJb30BaHHS
BO300HOBJISIEMBIX MCTOYHHKOB 3HepruM HoBas TEXHONOrMS SBISETCS SKOHOMHYHOH M MOYKET

paccMaTrpruBaThCA KakK COo3JaroIas HCTOYHHK aJILTCpHaTIfIBHOﬁ SHEPreTHKH.
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Texnuyeckad 3anada pean3yeTcsl TEXHHYECKHM DE3yJbTaTOM, ONPERENAIONMM HOBOE
CBOMCTBO YJy4INAIOUIEe TEXHHYECKHE XapaKTEPHUCTHKH, IPOSBIISIOLUIMECS NPH HCIONL30BAHHH
u300peTeHMs B BUZIE pa3paboTKU U CO3JJaHUS TEXHOJIOTHYECKOr0 KOMILUIEKCA PELUKIMHTA OTXOHO0B
OpPraHN4ecKoro ¥ HEOPraHHYEeCKOro IPOM3BOJCTB MO3BOJISIOIIETO PACHIHPHTH TEXHOJIOTHYECKUE
BO3MOXKHOCTH PEIMKIMHIa JUls BBIpAOOTKH HOBBIX HMCTOYHHKOB 3SHEPTHH, YTO OOECHEUHT
3HEPreTUYECKYI0 HE3aBUCHMOCTh MNPEANPHATHH OT NOPOrOCTOAMMX 3HEProHOCHUTENeH, a IIpH
MacCOBOM HCIOJIB30BaHHM 3HEPreTHYECKYI0 O€30MacHOCTh TOCyZapcTBa B ILEIOM IyTeM
MaTepHaIM3aAlMH TEXHOIOIHYECKOr0 KOMILIEKCa OOJNBINOH arperaTHON IPOH3BOAMTENLHOCTH II0
nepepabaTbIBAEMBIM OTXO/aM.

CymHocTe H306pETEHHs BBIPAXKAETCSl HOBOM COBOKYIHOCTBIO IPM3HAKOB, HEOOXOIMMBIX M
JOCTaTOYHBIX JUIA OCYINECTBJICHHS H300PETEHHS C JOCTHXKCHHEM YKAa3aHHOIO TEXHHYECKOTO
pe3ynbTaTa M pealH3oBaHa TeM, 4YTO OOBEAHMHAS €IUHOM TEXHOJOrHeil ra3oreHepaTopHbIE
OTONHUTE/IbHEIE PE30HAHCHO-YCKOPHTENIBHBIC YCTAHOBKM M arperarHble peakTopsl MHPOJIM3ATOPOB
peayM3yeT B TEXHOJNOTHYECKOM KOMIUIEKCE PpELHUKIHAra OTXOJOB OpPraHM4ecKoro u
HEOPraHM4eCKoro INpOH3BOJCTB, BKIIIOYAIOIIEM ra30r€HEPATOPHYIO OTONHUTENBHYIO PE30HAHCHO-
YCKODHTENIBHYIO yCTaHOBKY, (yTepoBaHHBEIH KOpIIyC KOTOPOi C TOIUIABHOM KaMepol OCHAIleH
CTPYHHBIM PE3OHMPYIOLIMM allapaToM C TIa3oXOJHOH KaMepo#, xapoBod Tpy6oi moxura
TOIUIMBHBIX BBHICOKOTEMIIEPATYPHBIX Tra30B, CHCTEMaMH JUIS IOJa4¥ TOIUIMBA M BOXBI H
TEIVIOOOMEHHBIN anmnapar i OTOILIEHHS NOTPEeOMTeNs, rasoOMMHAMHYECKH CBA3aHHBIA depes
KapoByl0 TpyOy C TOIUIMBHOH KaMepoi, COIJIAaCHO H300PETEHHI0, B TEXHOJIOTHMYECKOM
KOMIIJIEKCE MEXy Ia30reHepaTOpHOM OTONMTENFHOM PE30HAHCHO-YCKOPUTENBHOM YCTAHOBKOM U
TEMIOOOMEHHBIM aNllapaToM JAOTONHUTENILHO BCTPOSH arperaTHbIA PeakTop MHpOIH3aTopa s
NepepaboTKH  OTXOZOB HEOPraHMYECKOrO NPOM3BOACTBA, IIPEHMYIIECTBEHHO, ABTONOKPHIIIEK
IyTeM HX TEPMHYECKOTO GECKHUCIOPOTHOTO Pa3NIOXKEHHS C [OTYYEHHEM CMECH TOPIOYHX Ia30B H
TSDKETIBIX YTNIEBOJOPOIHBIX COEMMHEHHMH, BXOX KOTOPOrO ra3oJMHAMHYECKH CBS3aH C XapoBOii
TpyGOH HOXHra TOIUIMBHBIX BBICOKOTEMIEPATYPHBIX [a30B, OJUH M3 BEIXOJOB arperaTHoOro
peakTopa INHMpOJIM3aTOpa Tra30AWHAMHYECKH 4Yepe3 BTOPDHYHYIO KaMepy JMOXKHra H36BITKa
BBICOKOTEMIICPATYpHbIX TIa30B CBf3aH C TEIUIOOOMEHHHIM aNmaparoM i OTOIUIEHHS
norpeburensd, a JAPYrod BBIXON Ta3ONMHAMHYECKH 4Yepe3  XOJOAMWILHYIO  YCTAaHOBKY
YTJIEBOAOPOAHBIX COEAMHEHHH, COOTBETCTBEHHO, TPEMs NOTOKAMH d4epe3 BBIXOX A CBs3aH ¢
HaKOITMTEJIEM CMECH Ta30B B TOM YHCJIe KMCJIOTHBIX COSIHHEHHH, Yepe3 BEIX0OA B ¢ HakonuteneM
TOPIOYHX YTJIEBOAOPOIOB, 4Yepe3 BbiXoA C CBA3aH C YCTAHOBKOH [UIS CXKMraHMs BTOPHYHBIX
YTICBOOPOAOB B KadeCTBE IME€YHOIO TOIUIMBA, IIafaBaeMbIX Tra30xogoM D U3 HakomuTes
FOpIOYHMX YIJIE€BOAOPOJOB; OOMH U3 BBIXOHOB E yCTaHOBKH I CXHIaHHs BTOPHYHBIX

YIIICBOAOPOAOB, COOTBETCTBEHHO, CBSI3aH C KaMCpOﬁ KHCJIOTHOI'O BO3ACUCTBHS TFOpsIYXUMH rasamMu
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Ha 30NIBHBIH OCTAaTOK, a APYro#f BeIXoA F yCTAaHOBKHM IS CXXHTaHHMS BTOPHYHEIX YTIIEBOAOPOIOB
CBA3aH C NAPOBEIM TEILIOOOMEHHBIM alNapaToM BHIPaGOTKH M MONAYH I1apa B IapOBYIO TypOuHY
COC/MHEHHYIO C NApO3/IEKTPOreHepaTopOM Ul TOJAdH 3NMEKTPOIHEPIHH Yepe3 cTabHimM3aTop
HANPSDKEHUS TTOTPECHTENIO.

B TexHONIOrHYeckoM KOMILIEKCEe BXOXHOHM Y4aCTOK apoBoi TPyOBI B arperatHsii peakTop
IMPOJI3aTOpa MOXKET OBITH OCHAWIEH KOH(Y30poM B (OpME YETBEPTHBOIHOBOTO pe3oHaropa,
HHUNMAPYIOIIETO KOPPEIAMIO MEXAY acTOTaMM KOJeGaHMi IIOBEPXHOCTH TOPEHHS ILTAMEHH B
HCTBEPTBBOIHOBOM PE30HATOPE H COOTBETCTBYIOLUMHM MM YacTOTAMH MyJLCALMH TOpEHUs
IJIaMEHH B CTPYHHOM PE30HHPYIOLIMM ammapare.

YCTaHOBIEHO, YTO 3afABIIEHHOE TEXHHUECKOE DElICHHE He ClIelyeT SABHBIM 06GpazoM wu3
M3BCCTHOTO YpOBHS TEeXHMKH. ClefoBaTeNbHO, 3asBICHHOE H306peTCHNE COOTBETCTBYET
KPHTEPHIO "H300peTaTeNnsCKHi ypOBEHE" .

HHOAPOBHOE OITMCAHUE IIPENIIOYTUTEJIBHOI'O TTPUMEPA

OCVHIECTBJIEHUA U30BPETEHUS

Mt myqmero moHMMaHus H306pETEHHE TOSACHAETCS YEPTEKOM, Tlie

¢ur.1 npencraBneH OOWME BHA TEXHONOIMYECKOTO KOMILIEKCA PELMKIIMHTa OTXOIOB
OpraHM4YeCKOro ¥ HEOPraHHYECKOTO IPOH3BO/ICTB,;
Gur 2 npencraBneH (parMEHT TEXHONOrMYECKOro KOMILIEKCA PELHKIMHTA OTXOJOB
OpraHHIECKOro M HEOPraHMYECKOro NPOH3BOACTB, B KOTOPOM IOKa3aH KOHCTPYKTHB XapoBOi
TpyOBl B BHIE 4YETBEPTHBOJHOBOTO pe30HATOpPA MEXIy BBIXOJOM XKapoBOM TpybBl mu3
Ta30reHepaToOpHOH  OTONHTENBHOM PE30HAHCHO-YCKOPHTENBHAS YCTAHOBKH M BXOIOM B
arperaTHelil peakTop IMHPOJIU3ATOPA.

Ilepeuens mosummii Ha ¢purypax 1-2 u OOIIECNIPHHATEIX YCIOBHBIX 0GO3HAYEHHIH Y3JI0B U
arperaToB  JIyMIIEro  NpUMEpa  TEXHONOrMYECKOTO  KOMIUIEKCAR PELHKIHHTA  OTXOMOB
OPraHHYEeCKOT0 M HEOPraHHYECKOro IPOM3BOICTB
1.I'azoreneparopHas oTomuTenbHAas PE30HAHCHO-YCKOPHTEIbHAA YCTAHOBKA, B JaJIbHEHIIEM
PE3YCT (pe3oHaHCHOE yCKOpeHHe CKHTaHMS TOILIHBA, CBHAETENbCTBO TZ No 58111-PE3VYCT),
MOXT GBITb 06pa3oBHa, IO MeHbIIEi Mepe napoi PE30HAaHCHO-YCKOPHTENILHBIX YCTAHOBOK, 1.2,1.6
HanpuMep, MOIMHOCTHIO 250 kBT;
2.XKapoBas Tpy6a ¢ KaMepoil NEpBOHAYAIBHOTO NOKHIA TOIUIHBHEIX BBICOKOTEMIIEpATyPHBIX
Ta30B, MOXT OBITH 06pa3oBaHa, N0 MEHBIIEH Mepe apoi XapoBeIX TpYO, 2a u 26;
3.ArperaTHblif peakTop HPOJIH3ATOPA;
4.)KapoBas Tpy6a ¢ BTOpHYHON KaMepoil moxura BTOPHYHOTO H30BITKa BEICOKOTEMIIEPATYPHEIX
rasos;

5.TennoobMeHHEII anmapar;
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6.XonoaunpHas yCTaHOBKA, MOXXHO IPUMEHUTH cHcTeMy [lynbTe;
7.HakonmuTennb cMecH ra3oB B T.4. (KHCJIOTHBIE COSTHHEHHA );

8.Hakonutens ropoynx yriieBogopoIoB;

9.YcraHOBKa JUIS CKMTaHUS BTOPUYHBIX YIJIEBOJOPOJOB - IEYHOE TOILIHBO;
10.ITapoBoii TeriooOMeHHEII anmnapar;

11.ITapoBas TypbuHa;

12./Burarens (reHepaTop ToKa), (aCHHXpOHHBI JINOO0 MOCNeI0BaTENbHbIIH);
13.Crabunuzarop HanpsHKeHus,;

14.BeipaboTKa TSOKEIBIX METAJUIOB M3 30JIbl C IPUMEHEHHEM KHCJIOT ¥ Fa30BBIX COCTABJIAIOMIMX 7.
15.KoH¢y30p- 4eTBEpTHBOIHOBOI pe30HATOD

16.CrpyiiHblii pe3oHHpYIOIHUH anmapar.

TexHONMOrHYeckHi KOMILIEKC pENMKIMHTa OTXOIOB OPraHHYECKOT0 M HEOPraHMYeCcKOro
HOPOU3BOJCTB, BKJIIOYAET Ta30r¢HEPATOPHYIO OTONHTENbHYI0 PE30HAHCHO-YCKOPHUTENBHYIO
yCTaHOBKY 1, ¢yTepoBaHHBI KOpIYC KOTOPOH C TOIUIMBHOHM KaMepoil OCHAINEH CTPYHHBIM
PE30HUPYIOUINM aIIapaToM C ra3oXoJHOH KaMepoH, 30JIbHUKOM, KJIallaHOM HOJAa4é MEPBHYHOrO
BO3/lyXa, YCIOBHO HE IIOKa3aHbl, XapoBOoH Tpyboi 2 ¢ KaMepo# NepBOHAYAIBHOTO JOXKHIa
TOILUTUBHBIX BBICOKOTEMIIEPATYPHBIX Ia30B C KJIAIAaHOM IIOJa4l BTOPHYHOTO BO3/yXa, CUCTEMaMH
JUIs TOoAa4Yd TOIUIMBA M BOJBI, YCIOBHO HE IIOKa3aHBI, M TEIUIOOOMEHHBIH ammapar 5 mis
OTONNIEHHSA  NOTpeOHTENd, ra3oNUHAMHYECKH  CBS3aHHBIE C  TOIUIMBHOM  KaMepoH,
XapaKTepu3yeMbIif TEM, 4YTO B TEXHOJOTHMYECKOM KOMILIEKCE  MEXIYy Ia3oreHepaToOpHOi
OTONHUTENIBHOW PE30HAHCHO-YCKOPUTEILHOH YCTAaHOBKOH 1 M TEIUIOOOMEHHBIM ammaparoM 5
JOTIOJIHUTENBHO BCTPOEH arperaTHBIi peakTop NHpOiM3aTopa 3 AiId nepepaboTKH OTXOHOB
HEOPraHUYECKOro MPOM3BOJACTBA, IPEHMYINECTBCHHO, HAlPHUMEpP, AaBTOMOKPHIIEK IIyTEM HX
TEPMHYECKOTO GECKHCIOPOJHOTO Pa3fIOKEHHUS € MOTyYEHHEM CMECH TOPIOYHX Ta30B M THKEIBIX
YITIeBOJOPOIHBIX COCAMHEHHH, BXOJ KOTOPOI'O ra30AHHAMHYECKH CBs3aH C XapoBo# TpyOoii 2 ¢
KaMepoii NeEpBOHAYAILHOIO JOXXHIa TOMIMBHEIX BRICOKOTEMIIEPATYPHEIX ra30B, OAMH M3 BBHIXOIOB
arperaTHoOro peakropa MUpPOJIM3aTopa 3 ra30AMHaMUYECKH Yepe3 JKapoBYIO TpyOy 4 ¢ BTOpHYHOK
Kamepoil BTOPHYHOI'O JIOXKMIa H3OBITKA BBICOKOTEMIIEPATYPHBIX Ta30B CBA3aH ¢ TEILIOOOMEHHBIM
annaparoM S JUis OTOIUICHHs NOTpeOHUTENs, a APYTOi BBIXOJ arperaTHOTO PeakTopa MUpOJIK3aTopa
ra30lMHAMUYECKH Y€pe3 XOJNIOJHJIBHYIO YCTaHOBKY ©  YIVIEBOJOPOAHBIX COEIAMHEHHI,
COOTBETCTBEHHO TPEMs IOTOKAaMH, Yepe3 BBHIXOA A CBf3aH C HAKOMHUTEJIEM 7 CMECH ra3oB B T.4.
(KHCIIOTHBIE COEAMHEHH), Yepe3 BBIXOA B cBA3aH ¢ HakomuTeneM 8 roprOYMX YIIeBOLOPOIOB,
yepe3 BbIXoJ C - ¢ ycTaHOBKOH 9 171 CXKHraHHs BTOPHYHBIX YTIIEBOJOPOJIOB B KAYECTBE IIEYHOTO
WM PAaKeTHOrO TOIUIMBA ra3oxoioM D w3 HakommTens 8 roprodmx YrieBOAOpOJOB, OAMH H3

BBIXOA0B E yCTaHOBKHM 9, COOTBETCTBEHHO, CBf3aH C KaMepoif 14 KHCIIOTHOro BO3jeiiCTBHA
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rops;MMMH ra3aMM Ha 30/BHBIH OCTaTOK, a Ipyroi BbIXod F ycTaHOBKH 9 cBA3aH ¢ NMapoBBIM
TemrooOMeHHBIM annapaToM 10 BeIpaGOTKH M MoAa4yH mapa B napoByio TypOuHy 11 coenuHeHHYIO
C Iapo3JieKTporeHeparopoM 12 mis mojadu SAEKTPO’HEPTHH Yepe3 cTabuin3aTop HampsHKeHHS
13 notpeburemo.

JUi1 yBeNWYEHHS NPOU3BOAMUTEILHOCTH U KOMMAKTHOCTH TEXHOJIOTHYECKHH KOMILIEKC
MOXeT OBITh OCHAIEH, O MEHbIIEH Mepe, INapoil NapaUIeNIbHBIX Tra30reHepaTOPHEIX
OTOIHUTENBHBIX PE30HAHCHO-YCKOPHTENbHBIX YCTaHOBOK 1 - PE3YCTOB.

Kparkoe omnmcanue paboOTBl TEXHOJIOTHYECKOTO KOMIUIEKCA PEHMKIIMHTA OTXOLOB
OpPraHH4ECKOT0 U HEOPraHWIECKOr0 MPOU3BOJACTB.

B cBa3u ¢ teM, uro PE3YCTbBI 1 npousBoadT TEmIoOBYIO 3HEPrHI0 Ha HHU3KOKAIOPHMHBIX
OTXOJAaX pa3IM4HBbIX MPEANPHATHHA (aCIUpallMOHHAS NBUIb, JTUTHHH, KYPUHBIA TIOMET, OIHIKH H
T.A.) ¢ BiIaxHocTeI0O 70%, 3TO MNO3BOJSET B MONHOH Mepe OOecneunuTh CTaOHIBHOCTD
IPOM3BOACTBA KOMIUIEKCOM JOMOJHHUTEIBHBIX MCTOYHUKOB OSHEPIMH MyTeM YTHIM3AIUH
Pa3IMYHBIX THIIOB OTXOZOB.

TexHOMOrMYeCKHH KOMIUIEKC PEIHMKIMHra | OTXOHOB OPraHMYECKOr0 M HEOPraHHYECKOIo
NPOU3BOJACTE PEANU3YeT CMOCO6 pPENMKIMHIa OTXOJOB OpPraHW4YEeCKOTO H HEOPraHHYeCKOro
IIPOU3BOJICTB, BKIIOYAIOLIUH NPUTOTOBIEHHE KOMIIOHEHTOB TOIUIMBHOM CMECH M €€ COKMraHHe B
BHUJE XKMIKO-TBEpAOrO TOILUIMBA B TOIUIMBHOM KaMmepe Tra30reHepaTOpHOH OTONUTENbHOM
PE30HAHCHO-YCKOPDHUTEIBHOM  YCTAaHOBKM  IyTeM  BBICOKOTEMIIEpPAaTypHOTO0  pe30HAHCa
OCYIIECTBIAIOT TEPMHYECKOE PA3JIOKEHHE OTXON0B Ha CMECh BBICOKOTEMNEPATYPHBIX razos (800
- 22000C) C HX IOCIEAYIOINM IOXHIOM B JXKapoBoil Tpybe 2 ¢ kKamepoil IepBOHAYAILHOIO
JOXHIa TOIUIMBHBIX BBICOKOTEMIEPATYPHBIX TIa30B, KOTOphIE IONAIOT Tra30JWHAMHMYECKH B
TEMOOOMEHHHK 5 [UIA OTOILICHHs nmoTpedurens. [Ipu sToM mocne moxura B xapoBoi Tpy6e 2 ¢
KaMepoil IepBOHAYAIBHOTO JOXKHIa TOIUMBHBIX BBICOKOTEMIIEpATYpHBIX TIa30B  CMeCh
BBICOKOTEMIIEPATYPHBIX TOPIOYMX IUIAMEHHBIX ra30B B Ka4eCTBE TOIUIMBA MOJAIOT B arperaTHbIN
PeaKTop NMMpOIM3aTopa 3 OTXOMOB HEOPraHHYECKOTrO IIPOM3BOJICTB, HAIPHMeEP, VIS HepepaboTKu
ABTOIIOKPBIIIEK ¢ HAXOAAIIMMHUCS B HEH HEOPraHWYECKHMH OTXOHaMH (MM MEIMIUHCKHMH WIH
OBITOBBIMH HMJIH CENIbCKOXO3SHCTBEHHBIMH HIIH BOCHHO-TIPOMBIIUTCHHBIMH HJIH [UIACTHKAMH U JIp),
B KOTOPOHM OTXOIBI IMOJBEPracT TEPMHUIECKOMY OECKHUCIOPOJHOMY Pa3lOXXEHHIO, 006pasys cMech
rOPIOYHMX Ta30B M TOKEIBIX YIJIEBOJOPOAHBIX COCIUHEHHWH, W30BITOK KOTOPHIX B BHIE
BBICOKOTEMIIEPATYPHBIX ra30B HANpPaBiAET uYepe3 JKapoBYI0 TpyOy 4 ¢ KaMepoil BTOPHYHOIO
JOXHra ra3oB B TEIUIOOOMEHHBIH anmapaT 5, a INOJY4YEHHBIE NHPOJIH30M YIJIEBOAOPOIHEIE
COCNIMHEHHsS B arperaTHOM peakTope NIHMpoJIHM3aTopa 3 dYepe3 XOJOAWIBHYIO YCTaHOBKY 6
HAIPaBJIIOT TPEMs NMOTOKaMH, COOTBETCTBEHHO, B HAKOMHUTENb 7 CMECH ra3oB B T.4. KHCJIOTHBIE

COCAMHCHHA, B HaKOIINTCJIb 8 TOPIHOYHX YIJIIEBOAOPOLOB, IIPH 3TOM TKCIIBIC YITICBOAOPOAHEBIE
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COEIMHEHHSA HANpPaBJAIOT B KAUeCTBE [EYHOTO TOIUIMBA B YCTAHOBKY 9 JUIsl CXKHIaHHS BTOPHYHBIX
YIIIEBOJAOPOAOB, TOpsiUMe ra3bl H3 KOTOPO# MOJAOT, COOTBETCTBEHHO, B Kamepy 14 KHCIOTHOro
BO3AEHCTBHA Ha 30JbHBIA OCTaTOK W B MapoBO# TemnooOMeHHbNi ammapaTr 10, ucnonb3ys Ans
BEIpabOTKH mapa B TemwioooMeHHuke 10, ¢ nocienyromyM HalupaBJICHHAEM B IapoByro TypOuny 11,
3amycKas Iapo3JIeKTpo reHeparop 12, BhIpabaTHIBIOT 3/ICKTPO3HEPIHIO 4epe3 CTabHIM3aTop
HanpsokeHus 13, mpu 3ToM  30JIBHBIH OCTaTOK 0oOpa3oBaHHBIA B TOIUIMBHOM kaMepe la, 16
PE3YCTA 1 u B OMpONM3HOW KaMepe arperaTHoro peakTopa MUpoiM3aropa 3 MOABEPraioT
KHCJIOTHOMY BO3JEHCTBHIO B KaMepe 14 KHCIOTHOro BO3JEHCTBHUS, pasiioras ero Ha pa3Hble BUIbI
METAJUIOB.

IIpumensiemsle otxonel. B tomnmBHble kamepel la, 16 PE3VCTA 1 moryr 3arpyxarh
pasyIMYHbIe OTXObI KOMOHKOPMOBBIX, PaliCOBBIX 3aBOIOB, B TOM YHCJIE OTXOJBl 3€PHO IMPHEMHBIX
HOPTOBKIX 37eBaTOpoB. JlaHHBIE OTXOMAH B PesycTe 1 3a cuer BBICOKOTEMIIEpAaTypHOTO pe30HaHCa
pasjaraloT Ha CMeCh BBICOKOTeMIIEpaTypHbIX rasos (900 — 2200° C) u #oXMramT B >XapoBOH
Tpy6e 2 ¢ kamepoi NIepBOHAYAIBHOTO JOKHIa TOIUTHBHBIX BEICOKOTEMIIEPAaTYPHBIX ra3oB, o0pasys
3HAYUTENbHYI0 CYMMapHYIO JHEPrHio, KOTOpas IIpOXOAs 4Yepe3 arperarHslii  peaxTop
OMpoM3aTopa 3 MOXET NOABEPrarb TEPMHYECKOMY Da3JIOXKEHHIO H HMHBIE OTXOAbl B Hei
Haxosmuecs (MEAUIUHCKUE, OBITOBBIE, CENbCKOXO3SHCTBEHHBIE, BOGHHO POMBIIUICHHBIE B Ip.),
B TOM YHCJI€ TUIACTUK ¥ aBTONOKPBIIIKH.

N36pITOK 00pa3soBaHHOM SHEPrHMM HAMpaBiIsAeTCA 4epe3 XKapoBylo TpyOy 4 ¢ BTOpPHYHOMH
KaMepoil BTOPHYHOIO JOXKHTa TOIUIMBHBIX BBICOKOTEMIEPATYPHBIX Ia30B B TEIUIOOOMEHHHIM
ammapar 5, obecreynBas rops4uM BOJOCHA0XEHHEM NOTPeOUTEIIA.

B arperatHOM peakTOope MUpONAM3aTOpa 3 3a CYET TEPMHYECKOro OECKHUCIOPOAHOrO
pas3yiokeHus oOpa3yeTcsi CMECh IOPIOYMX ra30B M TOKENBIX YIJICBOJOPOIHBIX COCAUHCHHIH,
KOTOpBIE B JAJIFHEHIIIEM CJIyXKAT B KA4eCTBE EYHOI'0 TOILIMBA B YCTaHOBKe 9.

Bces 3oma obpasoBanHas B Pesycrax la, 16 m B arperaTHoM peakTope NUpOJH3aTopa 3
[oJiBEpraeTcs KHCIOTHOMY BO3ACHCTBHUIO B Kamepe 14, pasnoras ee Ha pa3Hble BHIBI METAJLIOB.

AbdponvHaMHYECKHIH TPAKT pe30HAHCHOM CHCTEMBI TEXHOJIOTHYECKOro KOMIUIEKCa PEIMKIIMHIa
OTXOMOB OpPraHMYECKOr0 M HEOPraHHMYeCKOro IPOU3BOJICTE MOXET paboTaTh MO CleAyrollei
cxeMe. [lo ¢Hr.2 B TEXHOIOTHYECKOM KOMIUIEKCE BHIXOJHON Y4acTOK XXapOBOM TPYObI 2 OCHAIEH
KOHQYy30poM 15 B ¢QopMme HeTBEPTHBOJIHOBOTO PpE30HATOpA, HHHUI[MHPYIOUIETO KOPPEIIAIHIO
MEXAY 4YacTOTaMH KoJieOaHHi IIOBEPXHOCTH IOPEHHs IJIaMEHH B CTPYHHOM pE30HHPYIOIIAM
anmapare 16 PE3YCTA 1 u cOOTBETCTBYIOIIMM MM IIyJbCalldsM IUIaMeHM B KoH(y3ope 15 B
(opMe 4eTBEPTHBOIHOBOIO pe3oHaropa. ['oprounii ra3z u3 TonmuBHo# kamepsl PE3YCTa 1 yepes
CTpYHHBIM pe30HUpPYIOINH anmnapaT 16 mogaroT B XapoByro TpyOy 2, BBIXOI KOTOPO# OCHaIIeH

KoH(Qy3opoM 15 (0 OTHOmEHMIO K BXOAY B arperatHelii peakTop nMpoimsaropa 3),
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BHIIOJIHEHHBIM B BHJE YETBEPTHBOJHOBOTO PE30HATOPAa Ha BXOJE B TEPMOMHPOIU3HYIO KaMepy
arperaTHOro0 peakropa NHUPOIM3aTopa 3, UMEIOIIEro Cy)KEHHE IO OTHOIICHHIO K BEIXOJHOMY
Y4acTKy xapoBoi TpyOr! 2. IIposonbHoe cedenue TommsHOR kamepst PE3YCTa 1, crpyiiHoro
Pe30OHHpPYIOIHIo ammapara 16, xkapoBoif Tpy6sl 2, ocHaieHHOH KoH(Y30poM 15 M BXOIHOIM
KaMepol arperaTHoro peakropa NHPONM3aTopa 3 NpH CONPSHKCHHH MeXnay coGoi obpasyror
rasoxon mo Tuiy comna Jlasani. Ilpn TakoM KOHCTPYKTHBE, YIOMSHYTOTO Tra3oXoja, IpH
HEKOTOPBIX YCIIOBHAX TOpEHUs IPOUCXOJUT caMoBO30YkKIeHHE KoseGanuii
BBLICOKOTEMIIEPATYPHOTO IOPIOYEro rasa B XapoBoH Tpybe 2, ocHameHHYI0 KoHdy3opom 15 mo
Tuny comna JlaBans, ¢ pe3oHaHCHO# 4YacTOTOM GHM3KOM K HaMMeHbIIEH COOCTBEHHOM 4acToTe
KosneOaHHH BBICOKOTEMIIEPATYPHOTO IOPIOYEro IUIAMEHHOTrO rasa B CTPYHHOM pE30HHMpYIOIEM
armapare 16, oTKpeIToM Ha KoHIaX. HamGonee MHTEHCHBHBIE pe30HAHCHBIE KONEOAHHS MMEIOT
MECTO, KOTla FOPIOYMH IIAMEHHBIH BHICOKOTEMIIEPATYPHBIH a3 TEYET B CPEAHEH YacTH: JKapoBas
Tpy0a 2 — koHdy30p 15 4eTBEepTEBONHOBOrO pe3oHaropa. CyIeCTBEHHOE 3HAYEHHE HMEET UIMHA
kapoBo# Tpy6e1 2. Ilpm ee HempephbIBHOM HW3MEHEHHMH, B 3aBHCHMOCTH OT BHOM TOILTHBA
MHTEPBAJIbl, NPH KOTOPBIX HPOMCXOAHMT CaMOBO30YXJeHHE KOJNIEOaHHM rOpIOYero IIaMeHHOTO
rasa, 4epeayroolHecs ¢ HHTepBalaMH, KOrja KoieOaHHs MOTYT OTCYTCTBOBaTh. McclieroBaHus
TIOKa3aJly, 9TO SBJICHHE PE30HAHCA 3aBHCUT TAKXKE OT YCIOBHH Ha BXOJE B XapoByio Tpyby 2,
KOrZia I0Jia4y rOpIovero IUIaMeHHOro rasa u3 tomnmusHo#H kameps! PE3YCTa 1 yepes cTpyiinbit
pe3oHHpyIOIHi ammapar 16 OCymecTBISIOT B KapoByKO TpyGy 2, HMMEIONIYIO Gobliee
THAPABJIMYECKOE COMPOTHBIICHHE II0 CPaBHEHMIO C KOH(Y30poM 15, BBIIOJHEHHHIM B BHIE
YETBEPTHBOJIHOBOrO pe3oHaropa. SIBieHHe pe3oHaHca HabIOZaeTcs B TOM Ciydae, KOrga Iio
KapoBo# TpyGe 2 mojaeTcs NpeJBAPUTENHHO NOATOTOBNEHHAS CMECH BBHICOKOTEMIIEPATYPHOIO
FOPIOYET0 MIAMEHHOrO I'a3a ¢ BO3/yXOM Yepe3 COOTBETCTBYIOMHI KIIaNlaHHbIH cMecHTeNs [5].
BeicokoTemniepaTypHas CTpys CMeCH rOPIOYEro IUIAMEHHOTO BEICOKOTEMIIEPATYPHOTO rasa,
pasorHanHas comwioM Jlapamd, C pe3KUM yBeNMYEHHMEM JaBICHHS HA BBEIXOJE W3
YETBEPTBBONIHOBOTO ~ KOHQYy3opa 15, BpesaeTci B HCXOIHBIE MaTepHaNbl, HaIpUMep
aBTONOKPHINKH, B 30HC MHPOIMM3ALMKA TAE€ B arperaTHOM PEaKTOpe 3 MHpPOJIM3ATOPa 3a CYeT
Pa3sHUILBl [ABJICHUH HCXOAHBIA MaTephal BCKHIAeT M oOpasyeT NCeBAOKMNAIIAN CIOH C
IpOlyKTaMH nepepaboTku. Temnosas >HEPrus IEPEXOMMT B KMHETHYECKYIO, YTO HPHUBOIUT K
paspelBy MONEKYl MojMMepa ¢ o00pa3soBaHMEM KOHIEHCaTa M YCKODEHHIO Mpolecca
ACTIONIAMEPH3AINH, MPOUCXOIUT TEPMOAMHAMMYECKHH» KpeKHHT. KpeKMHT WHHMIMHpOBaH He
TOJIbKO IIDH HAaJMYHH BBICOKOH TEMNEPAaTyphl, HO M KHMHETHYECKOH JHEPrMM CTPYH HOTOKA
FOPIOYETO IIAMEHHOTO BBICOKOTEMIIEPATYPHOIO rasa, 4ro eme Ooliee YCKOpSET MpoIece

nuponusa. 1Ips 5TOM MPOAYKTHI KpeKHHTa B BHAE KOHAEHCATa HAIPABIAIOTCA HA XOJIOJMIBHYIO
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YCTaHOBKY 6 JUIA pa3srOHa TPeMs MOTOKAaMH [O (paKiuaM, a OYHIICHHBIN ¢ MOMOLIBIO QHIBTPa
BO3JlyX BBIOpachIBaeTcs B aTMocdepy.

B mpolecce peUMKIHHTa MeEX(Iy [ABHXKYLIIMMHCS OTHOCHTENBHO JIpyr Jpyra CIOSMM
BBICOKOTEMIIEPATYPHOIO TOPIOYEr0 IUIAMEHHOTO BEICOKOTEMIIEPATYPHOrO rasa IO 3aKOHY
BepHy/UIM IPOMCXOOUT IOCTOSHHBIA OOMEH MOJIEKyJIaMH, OOYCIIOBJIEHHBIA HX HENPEPHIBHBIM
Xa0THYECKHM TEIUIOBBIM JABHIKCHHEM.

Ilepexo MOJIEKYJT U3 OZHOTO CJIOS B COCEIHHH, IBMXYIIUACA C HHOH CKOPOCTBIO, IPHBOIHT K
TIEPEHOCY OT CJIOA K CIIOIO OIIPEJICNICHHOTO KONMYECTBa ABMXeHU. B pesynbraTe MEUICHHBIC CIIOK
yCKOpAIOTCS, a Gonee GrICTpBIE 3aMensroTcd. [6].

[lpuMeHEHHEe IAHHOTO KOMIUIEKCA II0 HACTOAIIEMY H300PETCHHIO MO3BOIMET 3a CHeT
YTHIM3AIMH DPasiMYHBIX KaTerOpHH OTXOJOB PpACIIMPUTH TEXHOJOTHYECKHE BO3MOXHOCTH
PELMKIMHra 1JIs BEIPaOOTKM HOBBIX HMCTOYHHMKOB JHEPIMHM, YTO OOECHEYHT 3HEPreTHYeCKyIo
HE3aBMCHMOCTh IHpEOUPHATHH OT JOpOTOCTOAIIMX JHEPrOHOCHTENEH, a IPH MacCOBOM
HCIIOJIF30BaHAH SHEPreTHYECKYIO 6€3011aCHOCTh rOCY1apCTBa B LIEJIOM.

T'opeHrie TBEPHOro TOIUIMBA B ra30reHEPAaTOPHOH YCTaHOBKE B OTJIMYHME OT JIOOOH TOMKH
OCYLIECTBIISIETCS B OOJIBINOM CIIOE€ M XapaKTEPU3YeTCsA MOCTYIUICHHEM KOJHYeCTBa BO3IYyXa,
HEZIOCTATOYHOrO i TOJNHOIO CXKMraHWsS TOIUIMBA, HanpuMep, NpH paboTe Ha MapOBO3AYIIHOM
AyThe B TazoreHeparop mnomaércs 33—35% Bo3oyxa OT TEOPETHYECKH = HEOOXOAMMOrO.
O6pasyromuecs B Ta30r€HEPaTOPHOH YCTaHOBKE ra3bl CONEPXKAT MPOLYKTHI MOJHOTO TOPEHHA
TOIUIMBA: YIJIEKHCIBIN ra3, BOXY, IPOAYKTHl HX BOCCTAHOBIEHHS M NMPOAYKTEI HEMOIHOIO rOPEHMs
¥ IPOLYKT IIHPOr€HETHYECKOTO Pa3NIoXKEHUs TOIUTHBA - YTapHBIH ras, BOAOPOX, METaH, yriepod. B
reHEpaTOpHBIE Tra3bl HEPEeXONWT Takxe asoT Bo3ayxa. Ilpomecc, mpoucxonsmmid B
ra3oreHepaToOpHON YCTAHOBKE XapaKTepH3yeT ra3uUKaluIio TOIIHBA.

T'asoreHepaTopHas OTONMTENbHAs pE30HAHCHO-YCKOPHTENbHAs YCTaHOBKa paboraeT Ha
IpUMepe ONBITHO-IIPOMBIIUICHHOH ycTaHOBKM THHa «PE3YCT» CBHIAETENBCTBO HAa TOBapHBIH
3gak  BYS58111-PE3YCT. Jlna HopMampHOH paboTHl ra3oreHepaTopHOH OTONMTENBHOMH
pe3onancHo-yckopuTtenbHas ycranoBkd PE3YCT 1 ycramaBmmBarorT Tpefyemoe paspskeHHE B
TOILUIMBHOM Kamepe. [/ yBeJTHYECHHUS TETUIOTH CTOPaHHsA ra3a B ra30r¢HEPaTOPHOH OTOIHTEILHOM
Pe30HAHCHO-YCKOPHUTEIBHOH YCTaHOBKE cucreMa nojayu TOTLINBA cHabxeHa
CHHXPOHHM3HPOBAaHHON CHCTEMO} IOJaYH BOABI Ha TOINIMBHYIO MacCy B 30HY 3arpy3KH TOILIABA
TOIUIMBHOM KaMepHl, YCIOBHO Ha yepTtexe 1o ¢wur.l, 2 He mokasaHo, HaJ pabodell MOBEPXHOCTHIO
cTpy#iHOro pesonupyroomero ammapata 16.IIpu paboTe ra3oreHepaTOpHOM OTONHTENBHOM
PE30HAHCHO-YCKOPHTENBHON yCTAHOBKM Ha BO3JyX€ C YMEPEHHOH N00aBKOH K HEMY BOISHBIX
I1apOB MOJIyYaeTCs CMEINAHHBIH ra3, TeIUIOTa CrOpaHMs KOTOpOro (B 3aBUCHMOCTH OT MCXOAHOTO

tonnusa) Konebnercs ot S5 o 6,7 Mmx/m3 (1200—1600 kxan/m3). Ilpu monaye B pacKan€HHbIA
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CJIOH TOIIMBA ra30TeHepaTopa BOJASHOTIO Napa MoTy4aroT BOAAHOMN ra3 ¢ TeIwIoTo# cropanus ot 10
no 13,4 Mmx/m3 (2400—3200 kxan/m3. M3 kaxmoif TOHHBI OTXOJ0B MOXHO BBIPabOTATH OKOJIO
300-400 xBt-4 31€KTpOIHEPrum.

IIpOMBINUICHHOE NPUMEHEHHE M300PETEHMS MPOSBIACTCS B COBMEIUEHAM B EIHHYIO
TEXHOJIOTHIO IIPOHU3BOACTBEHHBIX IPOLECCOB TIa30r€HEPAaTOPHON OTOMMTENBLHOM pE30HAHCHO-
YCKOPDHUTEJIbHOW YCTAaHOBKM H arperarHoro peakTopa IHpPOJH3aTOpPa B TEXHOJIOTHYECKOM
KOMIUIEKCE PELMKINHIa OTXOHOB OPraHHYECKOrO M HEOPraHMYECKOTO IIPOM3BOACTB, IIPH 3TOM,
NOMy4YaeMBIH IPOAYKT B Ta3OreHEPaTOPHOM OTONMTENBHON PE30HAHCHO-YCKOPHUTEILHOMH
YCTaHOBKE  SBICTCS OHEPreTHYECKMM HHHMIMATOPOM paboThl  arperarHoro peaxrTopa
nuponu3aTopa. IIpoMBINUIEHHOE MCIOIB30BaHHE TEXHOJIOTHYECKOrO KOMILIEKCA PEUKIMHIA IO
HACTOALIEMY M300pETEHHIO MPUBOAMT K CHIDKGHHIO OHEProeMKOCTH, CeGECTOMMOCTH U
YHHBEPCATHM3AIMH TEXHOJIOTHH PEIUKIMHIA IEPEBOMS €€ B KJacC BO30OHOBIAEMBIX MCTOYHHKOB
3JIEKTPO3HEPTHH.

[IpoMBITIEHHOE ~ HCNONB30BaHHE  OOBEKTA  NPOMEBINUIEHHOH  COGCTBEHHOCTH
3allJIaHMPOBaHO Ha Tepputopuu benapycu u crpan CHI'.
Hcroynuku uHpOopManuy.
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4 I"'azoreHeparopHas OTONHUTEbHAS PE30HAHCHO-YCKOPHTEIbHAS yCTaHOBKa
3asBkaNe201500009,broiierers  or  04°2016,: EBpasuiickas natenTHas opranusanus-EATIO
eapo.org Odunuansasle myommkanuu, BYNe10047.

5. Jlapuonos B.M., 3apumnos P.I'. ABrokone6anus rasa B ycranoBkax ¢ ropeareM. Kasans: Usa-so
Kaszas. roc. Texs. yn-ta, 2003. 227 ¢. ISBN 5-7579-0659-6.
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Pesonancuoe ropenne Hassanne: CripaBoynuk xumuka (B 7 Tomax) Astop: Huxomnbckuii B.I1.
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OOPMVIIA U3OBPETEHU A

1. TexHONMOrnYecKn KOMIUIEKCE PELMKIMHIA OTXOAOB OPraHMYECKOT0 U HEOPraHHYeCKOro
IIPOU3BOJCTB, BKIIIOYAIOMIMH ra30oreHEpaTOpHYIO OTONMTEIIBHYIO DPE30HAHCHO-YCKOPHTEIBHYIO
YCTaHOBKY, (YTE€pPOBaHHBIH KOpIyC KOTOPOH C TOIUIMBHOM KaMepol OCHAIlleH CTPYHHBIM
PE3OHHMPYIOIIMM annapaToM C TIa3’0XOAHOHM KaMepoH, >XapoBoil TpyOo# HOXHra TOILUTHBHBIX
BBICOKOTEMIIEPATYPHBIX Ia30B, CUCTEMaMHU I NMOJAa4YHd TOIUIMBA M BOILI M TEIIOOOMEHHBIM
ammnapaT Jijis OTOIUICHMS MOTPeOMTENs, ra30MHaMHUYECKH CBA3aHHBIA depe3 XapoBylo TpyOy ¢
TOIUIMBHOM KaMepoH, OTIHYAIOMIMIACH TEeM, YTO, B TEXHOJOTHYECKOM KOMIUIEKCE  MEXIY
ra3oreHepaTopHOM OTOINHMTEILHOM PE30HAHCHO-YCKOPHUTENBHOM YCTaHOBKOM H TEIIOOOMEHHBIM
anmnapaToM JONOJHHUTEIBHO BCTPOCH arperaTHBId PEeakTop NMpoJM3aTopa I nepepaboTKu
OTXOZ0B HEOPraHWYECKOTO IIPOM3BOACTBA, IPEMMYIIECTBEHHO, AaBTONOKPBIIEK IIyTEM HX
TEPMHYECKOr0 OECKHCIOPOJHOIO Pa3jIoKEHHs C MOJYYCHHEM CMECH IOPIOYHX Ia30B U TKEIBIX
YIJI€BOJOPOAHBIX COEAMHEHHH, BXOA KOTOPOIrO Ia30[MHAMHUYECKH CBS3aH C JKapoBOH TpyOoii
AOXKHra TOIUIMBHBIX BBICOKOTEMIIEPATYPHBIX ra3oB, OJHH M3 BBIXOJOB arperaTHOrO peakTopa
[UIPOJM3aTOpa  ra3oJMHAaMHYECKH  Yepe3  BTOPHYHYK)  KaMepy  JoXwura  H30BITKa
BBICOKOTEMIIEPATYPHBIX TIa30B CBj3aH C TEIUVIOOOMEHHBEIM ammapaToM JUIs  OTOIUICHHS
norpebutens, a JApYrod BBIXOJ Ta30JMHAMHYECKH dYepe3 XOJOAWIBHYIO YCTAHOBKY
yIJIEBOJAOPOAHBIX COEIHHEHMH, COOTBETCTBEHHO, TPEMs IOTOKAMH 4Yepe3 BHIXOJ A CBs3aH C
HAKOMHTEJIEM CMECH ra30B B TOM YHCJIE KMCIOTHBIX COEIMHEHMH, yepe3 BEIX0J B ¢ Hakonurenem
FOpIOYHX YIIE€BOJAOPONOB, 4Yepe3 BeIX0A C CBA3aH C YCTAHOBKOM JUIS COKMTaHHS BTOPHYHBIX
YIJIEBOAOPOLOB B KayeCTBE I[I€YHOIO TOIUIMBA, IafaBaeMBIX Tra3oXoAoM D u3 HakomuTens
FOPIOYMX YITIEBOJOPOJOB; OIOMH M3 BHIXOAOB E yCTaHOBKM [UI COKWTaHUS BTOPHYHBIX
yIJIEBOJOPOJIOB, COOTBETCTBEHHO, CBA3aH C KAMEPOH KHCIOTHOTO BO3AEHCTBHUS rOPAYHMH ra3aMu
Ha 30JIbHBIA OCTATOK, a APYrod BEIXOA F yCTaHOBKHM Ui CXXHTaHMS BTOPHYHEIX YIJIEBOIOPOJOB
CBSI3aH C NIAPOBBIM TEILIOOOMEHHEIM aNlapaToM BHIPaGOTKH M IOJAYM apa B HapoBYyIO TypOHHY
COCIMHECHHYIO ¢ NAapO3JIEKTPOreHepaTOpoOM  JUIS HOJAYd JJIEKTPOIHEPTHH 4epe3 CTabHiIu3aTop
HaINpsDKEHUS HOTPEOUTEITIO.

2.TexHonoru4eckuii KOMILIEKC IO 1.1, OTIHYAIOIIUICS TEM, YTO BXOIHOM y4acTOK JKapoBOit
TpYObl B arperaTHblif pEaKTOp MHPOJIHM3aTOpPa MOXKET OBITh OCHAIieH KOH(Y3opoM B (opme
YETBEPTHBOJIHOBOIO  PE30HATOPA, HHHIMHDPYIOHIETO  KOPPENSLMIO MEXIY  YacTOTaMH
KoneOaHui MOBEPXHOCTH  IOPEHHS  IUIAMEHM B YETBEPTHBOJIHOBOM  DPE30HATOPE H

COOTBETCTBYIOIIMMH HM YacTOTAaMH ITyJIbCAlldi OPEHHs IUIAMEHH B CTPYHHOM PE30HHUPYIOILIHMM

alrrapare.

~

ITo noBepeHHOCTH B.A.Xne6uepuy
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