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IlepBocTeneHnas  3amaya,  KOTOpas ~ CTOMT  Mepei  OTeYeCTBeHHOH  HedremepepabarsiBaromieit
HPOMBIIIICHHOCTBIO 3TO €€ CKOpeiilas MOJepHHU3alus, HAIPABICHHAs Ha MOBBILICHAEC KOJMYECTBA BHIPAOATHIBACMBIX
CBETIbIX (pakiMil U JOBEICHUS MX KadecTBa IO HEOOXOMMMBIX TpeOOBaHMI ¢ OJJHOBPEMEHHBIM CHI)KCHHEM BBIXOJA
MazyTta [5]. T'nmyOuna nepepaGoTku HeTH 3aBHCHT OT KOJIMYECTBA MOTOPHBIX TOIUIUB, KOTOpAs B CBOIO OYEpPEb 3aBUCHT
OT MOIIHOCTH BTOPHYHEIX IporieccoB. ChIppeM AN NPOLECCOB BTOPHYHON IepepaboTKu He()TH MOXKET BBICTYIIATh
clienylolmee TsDKelloe He(TSHOe ChIphe: OCTaTKH OT aTMOC(epHOH M BaKyyMHOH IEeperoHKH (Ma3yT M TyIpOH
COOTBETCTBEHHO),  TsDKENbIE  BaKyyMHbIe  TIa30iiM, Ta30WIM  TepMUUYeCKUX  mpoueccoB. Hamnume  Ha
HedTenepepabaThIBarONIIEM 3aBOJE MPOLECCOB MEPBUYHON MEperoHKH He(TH MO3BOJISIET MONTydyaTh IIyOuHy He Ooiee
60%. I'mybuna 75-80%, mocturaercsi nepepaboTKoi BaKyyMHOTO Ta30Mis M TOJIBKO MepepadoTKa TSHKENBIX OCTaTKOB U
TyApOHa IO3BOJISIET MOMYYUTh 3HaueHHs 85-90%.

OCHOBHBIMH TEXHOJIOTHSMH, MTO3BOJISOLIMMH ITepepadaThiBaTh TSHKEI0E HEPTIHOE ChIPhE PA3IMYHOTO COCTaBa
SBIISIOTCS  CJICAYIOIIME MPOLECCH: IPOIECCHl KOKCOBaHHUA (NEPUOAMYECKHE W HENPEphIBHBIC), KaTaJUTHYECKOTO
KPEKHHIra, THIPOKPEKHHra W THAPONepepaboTKH (THAPOKOHBEPCHH) C HCIIOIb30BAaHUEM Pa3MYHBIX KaTaTUTHYCCKHX
CHCTEM H KaTaJn3aTopoB. B mporieccax BTOpHYHOHN IepepabOTKH B KAauecTBE KAaTaJIM3aTOPOB YaIlle BCETO HCIONB3YIOT
KaTaJIU3aToOpPhl HA OCHOBE COCAMHCHUH MEPEXOHBIX METAIOB (KOOAIbTa W/WIIM HUKEIs, MOJIMOICHA W/WUITH BOJIb(pama).
[TpyHIMITHATEHBIM OTJIMYMEM BBILICYKa3aHHBIX KaTaIN3aTOPOB (Ha OCHOBE MEPEXOIHBIX COCMHEHUIT) OT KaTaln3aTopoB
Ha OCHOBE METAJUIOB IUIATMHOBOW IpyNIibl (IUTATHHA, MAJUIAIUN), ABISETCS COXpAHEHHE aKTUBHOCTH B cpeje (TsKernoe
HE(TAHOE CHIPHE) C BEICOKUM COJCPIKaHHEM IeTOPOATOMHBIX COeANHEHNH [2].

VI3BEeCTHO, YTO CBOIICTBa KaTaaM3aTOPOB BO MHOTOM 3aBHCSAT OT CBOIICTB Marepuaia HOCHTENs. B kauecTBe
HOCHUTEJIEH JUIsl KaTalnnu3aTopoB HedTernepepaboTKu MOTYT OBITh HCIIOIb30BaHbI HHANBHIYJIBHBIC OKCHIIBI MIIH UX CMECH
(OKCHIIBI AIFOMHUHYS, TUTAHA, MarHHs H.T.J.), aIFOMOCHIIMKATBI, [ICOJUThI, KOMIIO3UTHBIC H YIJIEPOAHbIC MaTepHabl [3-
4]. HecMOTpst Ha TO, YTO KaTAIMTHYECKUE CHCTEMBI Ha OCHOBE OKCHJIOB KPEMHHS, [IMPKOHHS, MarHUS U THTaHa, MOTYT
HPOSIBIISATH OOJIBIIYIO0 aKTUBHOCTh B BTOPUYHBIX IIpOIieccax, Hanbosee MUpPOKoe IPHMEHEHHE HaXO ST KaTaln3aTopbl Ha
OCHOBE okcuaa amoMuHUsA (Y-Al203). DTo CBsI3aHO ¢ MPOSBICHUEM CIICAYIONIHX CBOMCTB ¥ Y-Al203: HU3Kas CTOUMOCTb,
TepMHYECKasi CTaOWIIBHOCTb, BO3MOXKHOCTh IOJIYYEHHUSI TPaHyJ C ONTUMAIBHBIM pa3MepoM, GOpMO# M TEKCTYPHBIMH
XapaKTePHCTUKaMH. 3HAUUTEIbHOEC BIMSHHE HA KAaTAJINTUYECKHE CBOWCTBA KaTaaM3aToOpoB HeTenepepaboTKH
OKa3bIBaeT COCTAB HCIOJIb3yEMbIX MPEIIECTBEHHUKOB aKTHBHOM (ha3bl. OcoOBIil HHTEpEC MpeCTaBIsAeT HCI0Ib30BaHUE
MOJTMOKCOMOIHOIATHBIX COCAWHEHNH (MONMOICHOBBIX CHHEW) B KadyecTBE NPEKypcopoB aKTUBHOHM ¢asbl. Panee [1],
OBLIO TIOKAa3aHO, YTO KaTAIUTUYECKHE CHCTEMBI, OJyYeHHbBIE ¢ MCHOJIb30BAaHUEM MOJMOJCHOBBIX CHHEH, MOKa3bIBAIOT
aKTHBHOCTB B IIpOIecCce MepepadoTKu TsHKeIoro HedTsHOro ChIphs. B cocTaBe karanm3aTopoB BTOPUYHBIX IPOIIECCOB
nepepabotku Hapsgy ¢ Mo(W) o¢urypupytor metamisl npomotopbl (Co/Ni). B a3Toif cBsi3M, OZHOBpEeMEHHOE
ucnons3oBanne Co-cosepikalix COeTUHEHNI 1 MOJMOACHOBBIX CHHEH /Il CHHTe3a KaTAIUTHYECKUX CHCTEM SIBIISICTCS
aKTyaJlbHOU 3ajjaueil.

Ilenbio naHHO# pabOTHI SBNSETCS CHHTE3 M NPUMEHEHHE allOMOOKCHIHBIX Co- M mojmoxcoMonubpar-
COZIepIKAIMX KaTATUTHYECKHX CUCTEM. B KauecTBe HOCHTENS ISl KaTau3aTopoB HCMoib30Bain Y-Al203 nony4eHHbIH B
xone mpokanmBaHus nopomka mnceBaodemura (OO0 «mmMOaiickuii CreNUaTU3NPOBAHHBI XUMHYECKHHA 3aBOJ
KaTaIn3aTopoBy). Karamutuueckne CHCTEMBI Ha OCHOBE IOJTYYCHHBIX HOCHTENCH TOTOBWIM IO TPaJWIHOHHBIM
METOJMKaM TIPONUTKH MO BJIAaroeMKocTd. B kaudectBe mpenmmectBeHHHKa Co-cofepiKallero COeAWHEHHs HNPHMEHSIIN
Co(NO3)2*6H20 (u.n.a.), B KauecTBe MpeecTBeHHUKa MO-COoIepIKaIlero COeTUHEHHSI HCIOMb30BaIH MOJIHOICHOBEIC
CHHHU, CHUHTE3UPOBAHHBIC C TMPUBJICYCHUEM METOAA MEXAaHOAKTHMBALlMKU HU HPUPOIHOIO MOHI/IG}ICHI/ITa. I'oToBBIC
katanuzaropsl cyuny npu 100 °C u nmpokanusanu npu temrneparype 550 °C. Ou3nko-xuMHIeCKHe CBoiicTBa 00pa3oB
WCCIIEIOBATM C MOMOUIBIO CIEAYIOMIMX METOAOB aHaim3a: peHTreHohasoBblii aHamu3 (PDA), peHTTeHOCTPYKTYpHBIH
aHanmsa (PCA), UK-ciekTpockomnus, ClIeKTPOCKONHS BUANMOHN 00JaCcTH, CKAaHUPYIOIIAS 3IEKTPOHHAS MUKPOCKOITHSL.

B pesysibTare HCCIEOBAHMI CHHTE3HPOBAH DS alrOMOOKCHAHBIX CO- M TOIMOKCOMOIMOIAT-CONEePKAIINX
KaTanu3aTopoB. OTIMYUTENBHOH OCOOCHHOCTBIO CHHTE3a OT aHAJOTWYHBIX PabOT SBISETCS CIEAYIOIIHMH MOMEHT —
UCIIONb30BaHNE B KadecTBe Mo-colepikamiero ImpeKypcopa pacTBOp MONMOAEHOBBIX cuHed. CHHTe3MpOBaHHBIE
KaTaJIU3aToOpbl OBLIM IPOTECTHPOBAHBI B TEPMOKATATUTHYECKHX M THAPOKATAINTUYECKHX Iporeccax HepepadoTKu
TAXKEIOr0 He(be[HOl"O CBIPpbA.

Paboma evinonnena 6 pamxax eocyoapcmeennozo 3adanus HXH CO PAH (npoexm V.46.2.1),
Qunancupyemoeo Munucmepcmeom HayKu u gvicute2o oopasosanus Poccuiickoii @edepayuu.
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IlomuMo HemocpeACTBEHHOW JOOBIYM ra3a W3 HEOp €ro HeOOXOAUMO IOATOTOBUTH, 0OECHEUHUTH TOBAPHOE
KauecTBO, B YaCTHOCTH, yJadMTh BIAry, KoTopas MaryOHO BIMSET Ha TEXHUKO-3KOHOMHUYECKHE ITOKa3aTenu paboThI
YCTaHOBOK U CIOCOOCTBYET 00pa30BaHHIO KPHCTAIIOTUAPATOB.

B cBs3u ¢ BBICOKMMH TpeOOBaHMSAMH K KadecTBY IIOATOTOBIEHHOTO Ta3a M POCTOM BIAroCOACPIKaHUS UL
TOBBIIICHUS] PEHTa0EIBHOCTH HOOBIYM TEXHOJIOTHS MOATOTOBKH I'a3a MOCTOSHHO COBEPIICHCTBYETCSI M OOHOBIISIETCS, B
TOM YHCIIC H a0COPOIMOHHBIA METOJT OCYIIKH [4].

Lenbro nanHOiT paboOTHI sABIIsIETCS MOBBIIEHHE 3P (HEKTUBHOCTH aOCOPOLIMOHHOM OCYIIKH Ta3a ¢ MPUMEHEHUEM
KUIKUX nornorutenedt (dtuieHrnukons (OI), mustminenrukonas (A3I0), Ttpustmnenrnukons(T3I)) B ycimoBusx
YCTaHOBKH KOMIUIEKCHOM TOAroToBky ra3a Ne5 SIMOyprckoro HedrerazokonaeHcarnoro Mecropoxxaenust (HI'KM).

B kauecTBe «0a30BBIX» MapaMETPOB CXEMbI B Iporiecce Mozenuposanus B «Honeywell UniSim Designy» 6sutu
BBIOpaHBIl peanbHBIe TexHojormdeckue mapamerpsl YKIII-5 SmGyprckoro mecropoxaenust: A2 99% wmacc.,
TeMmepatypa konTakta 18°C, maBnenue rasa 4 MIla, nasnerue B aGeopbepe 4 MITa, pacxox TIHKONS 3 M /4, PacXox rasa
300 Tbic. MY/4. Cocras rasa, mocrymatomero va YKIIT, % macc: meran (CHy) - 98,9%, atan (C;Hg) — 0,01%, npomnan
(C3Hs) — 0,02%, 6yTan (C4Hyg) — crensl, auokeun yriepoaa (CO,) — 0,03%, azot (N,) -0,7%, rexuit (He) — 0,01-0,02%,
Bozopon (H,) — 0,002-0,04%, aprou (Ar) — 0,01-0,03%. Coxepkanue Ipyrux KOMIOHEHTOB MpeHeOpexnumo mao [1].
CozepikaHue BiIard Npu MOACITUPOBAHUU 33]]aBAJIOCH 2 /M.

IIpn 3amaHHBIX MapaMeTpax ObIIM MONYYEHBI CIEIYIOIINE 3HAUCHHS OCHOBHBIX ITOKa3aTelel: TOuKa pPOCHI
ocyurennoro rasa munyc 20,78 °C; ynoc JI9T'a ¢ ocymeHHBIM ra3om B abcopOepe u ipu perereparmu 0,46 kr/a wmm 1,53
/1000 M*; momyueHs MaccoBble KOHIEHTpamuH Hackimensoro JA3Ta (HIAT) — 952% wu perenepupoanmoro J3la
(PADT) -96,5% .

CpaBHEHHE TIIMKOJIEl! IPOBOJUIOCE TIPH CIEAYIONIUX MapaMeTpax: JaBJICHHE Ta3a, KOHTAKTHAs TEMIepaTypa,
KOHIIEHTpanust U pacxon ocymmureins. [Tokasarensmu 3¢¢GeKTHUBHOCTH aOCOPOEHTOB BBEICTYIANN: TeMIlEpaTypa TOUKH
pocsl (TTP); motepu ocymmrens; MpOCTOTa PEreHepaIliy HACBIIIEHHBIX TIIHKOJICH.

Bnusuue naBnenus (pucyHok 1). Ilpu yBenuuenun naBnenust TTP ocymaemoro rasza cHmxaercs, TO €CTb
HabJro1aeTCst 00paTHO MPONMOPLUOHATIBbHAS 3aBUCHMOCTb, YTO COOTBETCTBYET TEOPETUUECKUM JAHHBIM.

JOT o6ecnieunsaer TTP B munyc 20°C npu nanennu 4 MIla, TOT mpu 3,6 MIla, ut0 €moco6CTByeT
SKOHOMHH 3HEPTUH U pecypcoB, norpedmsembrx IKC mpu komnpumupoBanuu raza. I mokasan ce0s HeadekTHBHBIM
OCYLINTEIEM BO BCEM JMara3oHe JaBJeHHl, Touka pocsl B MuHyc 10°C GblIa moiydeHa TOJIbKO Tpu Aasiennd 7 Mlla,
JlalpHellIee yBelIndeHe AaBiaeHus B ycaoBusax nanHoro YKIII™ e onpasaaHo.

Jo 4,5 MIla npeumymectBo TOI'a Hax JIOI'om nerko mpocnexusaercs, pasHuua TTP Ha sTOM yuacTke
coctaisier oT 2 g0 13,5°C mpu mpounx paBHbIX ycnoBusx. [Ipu masnennn 4,5 MIla u Boime TOI TepsieT cBoe
IperMYIIECTBO, CHayanaa TOYKU pOChl CpaBHMBAIOTCA, a moToM JIOI' HaumHaeT ocymate ra3 1o Oojee HU3KHX TOYEK
POCBHI.

KonmiyecTBO yHOCHMMOro THHKONS TOXE 3aBHCHT OT W3MEHEHHs paBineHus. HaOmomaercss obpatHO
MPOTMOPIHOHANBHAS 3aBUCHMOCTb: TIPH YBEIWYEHNH JABIECHHS TTOTEPS TIINKOJIEH yMEHBIIAeTCs, KaK U B CIIydae ¢ TOUKOH
pocsl ra3a. [Ipu 3ToM Ha BceM npoMexyTke yHoc TOI'a MeHbIIle IprMepHO B /iBa pa3a, 4eM JIOI'a. Yroc Ol'a npu sTom
aOCONIOTHO HE COTIOCTaBHM CO 3HAYEHHSMH YHOCA ABYX APYTUX TJIMKOJEH.

Bnustaue temmepatypsl (pucyHok 2). Ilpu pocte Temnepatypsl koHtakTa TTP yBennumaercs, 4To HeraTHBHO
CKa3bIBAETCS Ha KAuyecTBE MOArOTOBJIEHHOro raza. TOI' mpu Temneparypax Gosee 15°C obecrieunBaer Gojiee HU3KYIO
TOUKY pOCHI, a Npu Temmeparypax Humwke 15°C ero mpenmymectso mepen JIOoM TepseTcst — 9TO ABIAETCA OJHOM U3
npu4rH BeIOopa [19'a mpu npoeKTHpOBaHUHU CeBepHBIX MecTopokaeHuid Poccuu. OI' yerynaer 060uM KOHKypeHTaMm Ha
BCEM MHTEpBaJIe TEMIIEpaTyp.

Touxa pocel amke munyc 20°C (tpe6osarmns CTO Tasnpom 089- 2010) nmpu ocymke T oM mocTuraeTcs nmpu
Temmeparype Konrakta Hmwke 21°C, B To Bpemst xak DI ocymmaer ra3 IO periaMEeHTHPYEMOHW TOYKH POCHI TIPU
temmeparype konrtakra 19°C u mmwke, I — nHIIb mpu oYeHs HU3KKUX Temmeparypax konTtakra 0-5°C. Touku pocsl pu
ucnonb3opanun TOla na 4-20°C umxe B untepsane ot 20 10 40 °C, yem npu ucnonssosanuu J2Ta. B nuanaszoune 0-
15°C 19T ocymaer ua 1-6°C nyume. B nuanasone 15-18°C ToYKH poChl IPUMEPHO PABHBI.
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