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C auccepmauuel MOXHO 03HaKoMumbes B Bubauomexe Micmumyma Xumuueckot Pu-

3uku HAH PA.
W A.T". AkonsH

Asmopecepam pasocAaH
YueHblU cekxpemapb cneyuaa

OBWAA XAPAKTEPUCTUKA PABOTHI

AxkmyaAbHOCMb MmeMbl. Kak u3BecmHo, rOMOr €HHO-remeporeHHble
Xumuueckue peakuuu urpaiom BaxHYlO poAb U Ha npakmuke HawAu
WUpOKOe NpuMeHeHUe B pa3AUUHbIX remepodasHbiX XUMUKO-MeXHO-
AOTUUECKUX U MemanAypruueckux npoueccax. B cBa3u ¢ amum,
0bb eKMUBHO BO3HUKaem ocmpas HeobxoAUMOCMb noucka Hempaau-
LLUOHHBIX, HayuHo-060CHOBaHHLIX nymel uHmeHcudukaluu remepo-
hasHbIX XUMUUECKUX NPOLLECCOB, NOBbIWEHUS Pa3AUUHBIX NoKasame-
Ael amux npoueccoB. He meHee BocmpebosaHa makxe 3asaua cos-
AaHuA HEeSHeproemMKux U BbICOKO3I(EKMUBHbLIX NO BCEM Xapakme-
pucmukam, m.H. "BbICOKUX”, XUMUUECKUX, N0 CBOeU cymu, MmeXHOAO-
rud — B nAaHe pauuoHanbHOU U LeAeHanpaBAeHHOU nepepabomku
NPUPOAHOIr0 MUHEPaAbHOro U PYAHOrO Cbipbf, @ MakxXe omBaAbHbIX
MemaAAypruyeckux WAaKoB ¢ UCNOAb30BaHUEM FremepodasHbix B3au-
MoaelcmBull ra3 — mBepAoe HeopraHuueckoe coeauHeHue. Bcaes-
CMBUE 3MOro, UlyueHue U3UKO-XUMUUECKUX OCHOB 3MuX NpoLec-
COB, cO3AaHue u paspabomka HayuHbIX OCHOB NPUHLLUNUAABHO HOBbIX
NPOLECCOB remepodasHoro XUMUUYECKOro NpeBpalleHus fBASomcA
akmyaAbHOU 3asauel COBpeMEHHOU XUMUUECKOU HayKu. Cnesayem
omMemume, YUMo MpaAuLUOHHO WUPOKONPUMEHSEMbIE KAaccuuecKkue
cnocobbl BaaumoselicmBus B cucmeme: ras — mBepaodasHoe coeau-
HeHUe (UAU Mamepuaa), Kak NpasuAo, OCYWECMBAAIOMCH NPU NOBbI-
WeHHbIX memnepamypax. 9mo obycAoBaeHo mem, umo remepocpas-
Hble NPOLLECCHI, CHAJANMBLIO ¢ XUMUUECKUMU peakLuiMu BaAeHmMHoHa-
CbILWEHHbIX MOAEKYA [a300bpasHoro peareima ¢ aHaAoruUHbIMU MO-
AeKyAaMu meepaohasHbix Belecms, mpebylom npeoaoAeHus Bbico-
Kux akmusaluoHHbIX Bapbepon. Kak JOKOHOMOPHOB cAeACMmBUE U3
9MOro, yKasaHHble Npouecchl NPOMBKAInMm ¢ A0CmamouHo accek-
MUBHLIMU CKOPOCMAMU NPEBPAILEHUA AUL NPU SHAUUMEALHO NOBbI-
WeHHbIX memnepamypax. OAHAKO, OCyuecmpAeHUe remepodasHbix
XUMUUECKUX NpoLeccoB B YOAOBUAX BLICOKUX memhepamyp obbek-
MUBHO CONPAXEHO He MOALKO ¢ DOAKWUMU dHeprosampamamu, Ho,
3avacmylio, u, Kak NPoUIROAHOS « ¢ HUIKoU athhekmuBHOCMbIO U OC-
ANOXHEHHBIM MOXHOAOIUMOOKUM OthopMABHUEeM npolecca (HeBblcokas
KOHBEPCUSN, HUIKAN COABKMUBNOGMEL, BOAbWAA NPOAOAXUMEABHOCMb
U MHOrocmaAulHocme NPOLLBCCH, PecYpcoeMKocms, Heobxoaumocms
NPUMEHeHUA cneuuaAbiol annapamypsl, nompebHocms B npoeese-
HUU AONOAHUMEAbHbIX NPOLBCCOl, 9KOAOruYeckas HeBbIrOAHOCMb U
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m.n.), a makxe — He Bcer 4a obecneuupaem xeaaemsil pesyAbmam, B
NAGHE NOAYUEHUSA KOHEeUHbIX NPOAYKMOB XuMuueckolu nepepabomku c
HeobxoauMbIMU Xapakmepucmukamu.

3a nocaeaHue roasi akasemukom HAH PA A.A.MaumawsaHom npea-
AOXEH HOBbIU NPUHLUN OCyWecmBAEHUA remepodasHbiX NPOLECCos
XUMUYeCKOro NpeBpalleHus HeopraHuueckux coeauHeHud u Mamepu-
aA0B NOA BO34€UCMBUEM LenHbIX rasodasHbix peakuul (BLLP-npo-
LLeCChbl), NO3BOAAIOWUU MaKXe OCYLLeCMBASMb NPOLLECCHI, Komopsbie
3ampyAHeHbl Npu NpUMeHeHUU 0BbIUHBIX XUMUUEcKUX MemoaoB. Me-
mosa BLP (Bosaeucmeus uenHbiMu peakuyusmu), 6asupyiowulcs Ha
OpUruHaAbHoOU uAee UCNOAb30BAHUS BbICOKOAKMUBHOU ra3oBol cpe-
Abl LenHou peakuuu, cosepxauwel amombl U cBoBOAHbIe paaukanbi
(uacmuubl, obrasalouue Hausbicwel Xumuueckol peakuuoHHou cno-
cobHOCMbIO), AAS NpoBeaeHUs remepodasHbix npoueccos ras -
mBepaas ¢asa, NO3BOAUA OCYLIECMBUMb BbICOKO3(HEKMUBHBIE Ce-
AEKMUBHO-HaNpaBA€HHbIe, paAukaAbHO-LeNHble XUMUUECKUe npespa-
WeHuUa U cuHme3 HeopraHuueckux Belecms Pa3AUUHOro KAacca u
cmpoeHus. Amombl U cBoDOAHbIE paauKabl, HENPEPLIBHO reHepupye-
MbI€ U BO3HUKAIOLLUE B A0CMamMOUHbIX KOHLEHMPpaLUsX B X04€e conps-
XEHHOr 0 LenHoro remepoasHoro NpoLecca makoro muna, akmus-
HO BCMynaiom B pasAuYHble, CAOXHbIE NO CBOEMY Xapakmepy, Xumu-
ueckue peakuuu ¢ meepAoasHbIM CoeAuHeHUeM C MaAol 3Hepruel
aKkmuBalluu, OAHOBPEMEHHO CO34aBaf HOBble aKMUBHblE LEHMPbI U
memM cambiM obecneuuBas NPoOMeKaHUe rOMOr€HHO-FemepOr eHHbIX
BLIP-npoueccos ¢ BbICOKOU CKOPOCMbIO NPEBPALLEHUS U NPU CYULEC-
MBEHHO NOHUXEHHbIX memnepamypax. Mpu amom xumuueckue Nnpo-
ueccol B pexuve BLIP B cyuwecmseHHOU Mepe onpeaeasiomcs B3au-
MOBAUSIHUEM peakLul, NpomeKaiowux B rasoBol u meepaou casax.
Pa3spabomaHHbIU Noaxoa NO3BOASEM B LEAOM NOAOUMU K OCYILECMB-
A€HUI0 remepodasHbiX NPOLECCOB XUMUUECKOr 0 B3aumoaelicmBus Ha
COBpEeMeHHOU HayuHolU ocHoBe U anpoboBaH Ha pase npumepos. B
uenol cepuu pabom Ha pasAuuHblx 06k €Kmax nokazaHo, Umo maep-
AopasHble HeopraHuyeckue COeAUHEHUS U MamepuaAbl pa3sHoLl
CMpYKMypbl U CMPOEHUS NOABEPralomes UHMEHCUBHOMY BbICOKOAM-
heKmUBHOMY XUMUUYECKOMY NpEeBpalleHuio noa Bo3AelicmBueM Len-
HbIX ra3oasHbiX peakuul OKUCAEHUR U XAOPUPOBaHUS YrA€BOAOpO-
A0B U BOAOpOAa. IMOM, NPUHLUNUAALHO HOBbIU, KOMNAEKCHO-HaYyu-
Hbill N0AX0A K NpoBeaeHulo remepodasHbiX NPOLLECCOB a3 — meep-
Aoha3Hoe coeauHeHue omKpbiBaem NepcneKkmMuBHbIE BO3MOXHOCMU,
a (pyHaameHmanbHble uccaeaosaHus BLIP-peakuul pacwupsm npes-
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CMaBAE€HUS O MeXaHU3Me XUMUUECKUX U (PU3UKO-XUMUUECKUX NPOLLec-
COB B 3MOM, 0CcOBOM pexume remepodazHoro XUMUUEecKoro npespa-
lWeHUS U HeusbexHo npuseaym K CO3AaHUI0 HaYUHBIX OCHOB NPOLLEC-
COB HOBOIO MUNa AAf PeWweHusn BaxXHbIX NPUKAAAHBIX NPOBAEM.

Lleab pabomel. Lleasmu auccepmatiuoHHol pabomsi SBASIOMCS:

e [lanbHelwee pa3sBumue HayuHbIX OCHOB remepodasHbiX XUMUUec-
KUX NPOLLECCOB npespaleHus meepAodasHeIX coeAuHeHul u mame-
puanoB NoA BO3AeUcmBUEM LienHbiX rasodasHbix peakuul u BbiSBAE-
Hue KuHemuueckux ocobeHHocmel BLIP-npoweccos aAs yraybaeHus
npeacmasAeHull 0 MexaHu3Me HOBOro BU/AA PaAUKAAbHO-LLEeNHbIX
BUP-peakuul. PacwupeHue kAacca U muna HeopraHuueckux Be-
Wecms, Komopbie MOrym noaseprambcs 3pPeKmuUBHbIM remepo-
cpasHbIM NpespalleHuaM B ycAoBUSX BLLP. BbisBAEHUE HOBbIX BO3MOX-
Hocmeu u obAacmel NpUMEHEHUs, a MakxXe yCMmaHOBAGHUE npese-
AOB npumMeHumocmu memosa BLIP.

¢ OnpeseAeHue KuHemuueckux 3akoHomepHocmeu BLIP-npoueccos,
B 3aBUCUMOCMU OM CMPOEHUs MBepAohasHbIX COeAUHEHUU U Xapak-
mepa UCNOAb3YeMbIX LLeNnHbIX razodasHbiX peakLul (B cpese paauka-
AOB Pa3AUYHOTO CMPOEHUsl, KOMOopble BO3HUKalOM B LLEeNHbIX raso-
hasHbIX peakuuax, B UaCMHOCMU, B LENHbIX peakLufX OKUCAEHUS u
XAOpUPOBAHUSA YrAeB0A0POAOB U BOAOPOAA) — C LLEAbIO co3aaHus 0b-
UuX NPUHLIUNOB U nymeu ocyuwecmsAeHUs remepodasHbiX npoLec-
coB memoaom BLIP.

* YCMAaHOBAGHUG ONMUMAAbHBIX PEXUMOB NPOMEKaHUS Pa3AUUHBIX
BUP-npespawenut u obHapyxenue aoMuHupylowux napamempos pe-
akuuu. Mceaesopanue sasucumocmu cmpykmypHelx obpasosaHul B
npoaykmax npespaueHus mpepaothasHeix coeauHeHud om pexuma
ocyuiecmsAeHus  BLIP-peakuul. WMayuenue poAu  B3aumMoBAUAHUS
meepaol u rasoBol pasbl B X0Ae CAOXHO-conpaxeHHoro BLIP-npo-
uecca. BeisBaeHue CBA3U MeXay MepMOAUHAMUMECKUMU Xapakmepuc-
MuKamu meepaochasHOro peareHma U KUHemuueckumMu pexumamu
ocyuwecmsaeHus BLIP-npouecca. M3yueHue aunamuku npespatieHus
meepAohasHoro peareHma, xapakmepa u CMpYKMYypHbIX COCMOS-
HUU BO3MOXHbIX, NPOMEXYMOUHO 0Bpasyiowuxcs coeauHeHul, Moau-
huLuUpOBaHHBIX COCMOAHUU, HeCMEXUOMEMPUUECKUX COoeAuHeHud,
CO@AUHGHUL U MAMEepPUaAoB B aMopHbIX, PEHMreHOaMOpPhHbIX U Ha-
HOpPa3MEepPHbIX COCMOAHUAX, COeAUHEHUU, UMEIOLWUX KamaAumuuec-
Kue, napamar Hummble U Apyrue csolicmsa.
 BLIP-voauduluposaHue u cuHmes HeopraHuueckux Bewecms, c
LeAbI0 NOAyueHus "uucmbix” u 0cobo-"uucmsix” coeauHeHul U Mame-




PUAAOB; U AAA NpuAa@HUs uM HOBBIX (PU3UKO-XUMUUECKUX CROUCMB (B
YacmHocmu, NOBbIWEHUS KamaAumuueckol akmusHocmu).

* Wccaenosanue npouecca BLIP-soccmaHoBAeHUS OKCU/A0B HEKoMo-
PbIX MEMAAAOB U OonpeseAeHue 3akoHOMEpHOCcMel Makoro xumuuec-
KOO npeBpaileHus coeauHeHul amoro muna. BbisBAEHUE BO3MOX-
Hocmu u ocobeHHocmeu BLIP-npespaleHus conell MemaanoB, co-
AepXalwux aHUOHb! Pa3AUUHOr O CMpPOEHUS.

* YCmaHOBAEHUE BO3MOXHOCMU BLP-nepepabomku u ouucmku om
HeXeArameAbHbIX Nnpumecel BbICOKOKPEMHE3EMUCMbIX U MAUHO3EMCO-
Aepxailux MamepuairoB ApmeHuu, AAS NOAYUEHUS MEXHOAOrUUECKU
NPUro4HOro KOHAULLUOHHOr o CbipbA.

e YcmaHoBAEHUE eAuHOro noAaxoda, € MOUKU 3peHUs nocAeaoBa-
MEeAbHOr0 NocMaAulHOro npespatieHuUs MeepAodasHbIX Bewecms u
CUHME3-CoeAUHEHUU UX npeBpalleHusl B KOHEUHblE LeAeBble npoAyK-
mbl — MemoaoM BLIP, ¢ npumeHeHueM pasAuuHbIX LenHbIx rasocpas-
HbIX peakuul. Paspabomka remepocasHbix npoueccos, uMetoLLux
NpaKkmuueckyio 3Hauumocmb. Anpoballus onpeaeAeHHbIX BLIP-peak-
LUl B yKPYNHEHHbIX Macwmabax, ¢ L.eAblo NPOrHO3UpPOBaAHUSA HOBbIX
NEPCNEKMUBHbIX MEXHOAOr UUecKux cnocobos..

Mcxoan us nocmasaeHHol Leau, 06b eKmamu u 3asauamu uccaeno-
BaHul Bbiau BLIP-npoueccsl npespaweHus cAeAylouux coeauHerul u
NPUPOAHBIX MAMepUaAoB: coAell U OKCUAOB p U d-aAemMeHmMoB, coeau-
HEHUU Pa3AUUHOro CMPOEHUS U OMAUYAIOILUXCS PAa3AUUHOU NPoYHoC-
Mblo (aHepruel xumuueckux ceasell);coreli Meau — XAopuaos meau,
CuCly, CuCl, coeauHeHul ¢ npocmbiM aHuoHom CI u, B KOMOopbIX B
3HauuUMeAbHOU Mepe NpoSBASIOMCA CBA3U KOBAAEHMHOro xapakme-
pa, cyanbcbama meau () CuSO, — conu ¢ cyrybo UOHHOU CBA3bIO U C

AHUOHOM CAOXHOro cmpoeHus SOf";Auoxcuna cBuHua PbO, - coe-

AUHEHUSs p-3AeMeHma, B KomopoM maKXe NPOsIBASIOMCA CBA3U KoBa-
AEHMHOro Xapakmepa; Auokcusa mumaHa TiO, — meepaocbasHoro
coeAuHeHus ¢ HauboAee NPouHbIMU XUMUUECKUMU CBA3AMU: CyAbtpu-
AoB meau (CuFeS,), xenesa (FeS;), u UuHKa (ZnS) - coeauHeHus, se-
ARIOWUXCA CbIpbeM AAS NOAYUEHUR BaXHbIX MEMAAAOB B MEMaAAYpru-
YECKUX npou3sBoACMBax; NPupoAHble KBapLumbl u nepaumst — ¢
UE€ABIO U3BAEUEHUS MemaAAuueckux npumecel u moAudpukaLuu u ux
f Kauecmse BbICOKOKOHAULUOHHOr 0 UCXOAHOTO CbIpbf AA NOAYUEHUS
CMEeKAa u Xxpycmaas.

Hayunan HosusHa pabomsl. CyuecmpeHHo pacuwupeH Kaacc coeau-
HEHUU, KOMOpble NoABEPralomMes UHMEHCUBHOMY XUMUYECKOMy reme-
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pochasHoMy npespauieHuio B ycrosusx BLIP. Ha npumepe HoBbix npo-
leccos B pexume BLIP pa3zBumsl npeacmasAeHus, noamsepxaaiouue
CnpaBeaAuBOCMb HayuHbix 0cHOB BLIP-npoueccos. BoisBAeHbl U on-
peseAeHbl HOBblE KUHEMUUECKUe Xapakmepucmuku U 3aKOHOMepHOG-
mu remepocpasHbix Xumuueckux BLIP-npeepaweHul, ykasbiBaiowue
Ha B3aUMOCBA3b U B3aUMOBAUAHUE NPOLECCOB B ra3oBol u meepAou
dhazax. [NokaszaHo, umo (heHOMEHOAOr Us Npouecca, B LLEAOM, B CBOUX
NPOABAEGHUAX CA€Ayem KUuHemuueckoMmy Xapakmepy u eHOMEHOAO-
ruu uenHelx peakuuld. YCmaHoBAEHO, UMO UHMEHCUBHOCMb U Xapak-
mep Npouecca 3aBucum om makux onpeAeAsiolux napamMmempos, Xa-
pakmepu3sylowux UHMeHCUBHoCMb LienHol ra3odasHol peakiiuu,
Kak, 0bb eMHOe COOMmHOlEHUE peareHmoB B ra3oBou daze (RH:0y;
H2:0,; Cly:RH; Cl;:H) u Bpems koHmakma 1, raszodgasHol peakuyuu —
napamempa, onpeJeAfiowero UHMEeHCUBHOCMb U CmeneHb passu-
mocmu uenHou rasodasHou peakuuu. Bnepssie obHapyXeHo MHOro-
obpasue npomMexymouHbIX COEAUHEHUU U COCMOSHUU Belecmea
HOBbIMU CMPYKMYPHLIMU U MOPPOAOrUUECKUMU Xapakmepucmukamu
Ha pa3sAUUHbIX CMaausx npespalieHus UcXOAHOro meepaohasHoro
coeauHeHun npu BLIP-cunmese: HenoAHocmbio cchopMupoBaBliLecs
KpucmaaAuueckue cocmosHus, obpasoraHue amMOpdHbIX U PeHMIe-
HOAMOPCHHbIX ha3 (BOIMOXHO, HAHO-paA3MEPHBIX UYacmull), HECMexuo-
MEMPUUYECKUX coeauHeHul, coeauHeHUlU u cocmofHul Beulecmea ¢
BbIPAXEHHbIMU Napamar HUMHbIMU cBoUcmBamu, MOAUULLLPOBAHHEIX
COCMOAHUL € NOBbIEHHBIMU KamaAumuuecKuMu colcmBeamu, NOIno-
AIOWUMU NOBbIAMb CEAEKMUBHOCMb LEAEBbIX NPOAYKMON i OKUG-
AUMEAbHBIX KamaAumuueckux npoueccax m.4.. ONpeAoAsHL OCHON-
HbIE XUMUUecKue u mepMoAuHamuueckue napamemphbl UCCAGAONAH-
HbiX peakuuu. MokasaHo, umo BLIP-npowecchl Morym Buiimi achchok-
MUBHO NPUMEHEHb! AAA yAaAeHUS HeXeAameAbHhiX MEMmaAALMOCKLX
npuMeceU U3 NPUPOAHOTO MUHEPAALHOO ChIPhA NPL MAAKIX UX COABp-
XaHUSX, UMO 3ampyaHeHO Npu NPUMEHEHUL OBKILMLIX XUMUUGCKUX U
MarHumHelx cnocoboe. dkcnepumenmasiol anpobaiuet BLIP-npo-
LLeCCoB nepepabomku pasAUUHBIX HEOPI AMUUOCKUX COBAUHEHUL U
MamepuaAoB B yKpyNHeHHbiX Macuimabax npeaAoxenk cnocobel no-
AYUEHUA Pa3AUUHbIX BEULEOCMA, KOMOPKIG MOFYM cmamb ocHoBol AAS
CO34aHUA HOBLIX BHICOKOAHHOKIMUBMLIX XUMUKO-MEXHOAOr UUeCKUX U
MeMaAAYpPIruuecKuX NPOLBCeOn,

MpukrasHoe IHAUOHUS U NPAKMUYOCKAA WEHHOCMb pesyAbmamoB
Auccepmayuu. Mayueniuie Npouecokl U NOAyUeHHble pesyAbmambi
HanpaBA@Hbl Ha CO3AaMUE@ HAyUMbiXx OCHOB AAA pa3pabomku HOBbIX
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