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YTBEP)I(,UAIO 

,UHpeKTOp <DeL\epaJIbHOrO rocYL\apCTBeHHOrO 

61OL\:>KeTHOrO YLJ:pe)l(L\eHH51 HaYKH 

I1HCTHTYTa KaTaJIH3a HM. r.K. DOpeCKOBa 

CH6HpCKOrO OTL\eJIeHH51 

. CHMCKOM aKaL\eMHH HaYK 

AH, L\.X.H. 

OT3bIB 

BeL\ymeM OpraHI13aUHH I1HcTI1TYTa KaTaJII13a CO P AH 


Ha L\HCCepTaUHOHHyro pa60TY KOJIo6oBOM EKaTepHHbI HHKOJIaeBHbI 


«<DOpMHpoBaHHe aKTHBHbIX ueHTpOB 30JIOTbIX 11 Cepe6p51HbIX KaTaJIH3aTOpOB 


HH3I<OTeMnepaTypHOrO OKHCJIeHI151 CO 11 )I<I1L\KOcj)a3HOrO OKI1CJIeHH51 l-oKTaHoJIa», 


npeL\CTaBJIeHHYlO Ha YLJ:eHOM CTeneHI1 KaHL\HL\aTa XHMHLJ:eCKHX HaYK 


no CneUHaJIbHOCTI1 02.00.04 - cj)H311LJ:eCKa51 XHMH51 


AlnyaJlhHOCTh pa60ThI 

B nOCJIeL\Hee BpeM51 reTeporeHHble KaTaJIHTI1LJ:eCKl1e CI1CTeMbI Ha OCHOBe cepe6pa H 30JIOTa 

npHBJIeKalOT oco6oe BHHMaHHe 6JIaroL\ap51 HX 3cj)cj)eKTI1BHOCTH B peIlleHHH cOBpeMeHHblx 

np06JIeM 3I<OJIOrHH H paUHOHaJIbHOrO npHpOL\OnOJIb30BaHI15l. YHHKaJIbHOCTb KaTaJIH3aTOpoB Ha 

OCHOBe HaHOLJ:aCTHU 30JIOTa 3aKJIlOLJ:aeTC51, npe:>KL\e Bcero, B I1X BbICOKOM aKTHBHOCTH B peaKUHH 

OKHCJIeHH5l CO npH TeMnepaType HH:>Ke TeMnepaTypbI oKpY)l(alOmeM CpeL\bI. TaK:>Ke H3BeCTHbI 

YL\aLJ:Hble npHMepbI HX HCnOJIb30BaHH5l L\JI5l OLJ:HCTKH BOL\OpOL\a B TOnJIHBHbIX 3JIeMeHTax, B 

TOHKOM OpraHHLJ:eCKOM CHHTe3e, 3JIeKTpOKaTaJIH3e H T.L\. He MeHee Ba:>KHhIMH 5lBJl5llOTC51 

KaTaJIHTHqeCKHe CHCTeMhI Ha OCHOBe cepe6pa, 3apeKOMeHL\OBaBIllHe ce65! B TaKHX npoueccax, 

KaK 3nOKCHL\HpOBaHHe 3THJIeHa, CHHTe3 cj)0pl\1aJIhL\emL\a, o6e3Bpe)KHBaHl1e NOx, CeJIeKTHBHoe 

OKHCJIeHHe aMMHaKa, OKHCJIeHHe CO, nOJIHOe H napUHaJIbHOe OKI1CJIeHHe yrneBOL\opOL\OB H 

cnHpToB. 

C L\pyrOM CTOPOHbI, Bce 60JIbWyro nonYJI5lpHOCTh Ha6HpalOT HCCJIeL\OBaHI15! H pa3pa60TKH B 

06JIaCTH nOJIyqeHH5l TOnJII1Ba 11 ueHHblX OpraHHLJ:eCKHX COeL\HHeHHH nYTeM nepepa60TKH 

B0306HOBJI5leMhIX pecypcoB 6HOJIOmLJ:eCKOrO npOHCXO:>KL\eHH5l. OPH 3TOM B03HHKaeT 3aL\aqa 

CeJIeKTHBHoro OKHCJIeHH5l n060LJ:HbIX npOL\YKTOB ()l(HpHhle cnHpTbI H L\P.) B Kap60HHJIhHhle H 

Kap60KCHJIbHble CoeL\I1HeHH5l. B KaLJ:eCTBe nepcneKTHBHhIX KaTaJIHTHLJ:eCKHX CHCTeM L\JI5! 

L\aHHOrO npouecca paccMaTpHBalOTC5! 30JIOTOCOL\ep)l(amHe KaTaJIH3aTophI. OL\HaKO 

npaKTI1LJ:eCKOe HCnOJIb30BaHHe 3THX CHCTeM 3aTpYL\HeHO HaJIHLJ:HeM TaK Ha3hIBaeMoro 

pa3MepHOro 3cj)cj)eKTa - BbICOKOM aKTHBHOCTblO 06JIaL\alOT TOJIhKO qaCTHUhI 30JIOTa pa3MepOM 

MeHee 2-5 HM. ,Upyra5l np06JIeMa 3aKJIlOLJ:aeTC5l B 6bICTPOM L\e3aKTHBaUHH KaTaJIH3aTOpoB B 

npouecce 3KCnJIyaTaUHH H npH xpaHeHHH. 
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B CB5I3H C BbIWeCKa:3aHHbIM, aKTYaJIbHOCTb ,L(HCCepTaUHOHHOH pa60TbI KOJI060BOH E.H., B 

KOTOPOH cepe6po- H 30JIOTOCO,L(ep)KaIUHe KaTaJIH3aTOpbI HCCJIe,L(OBaHbI B MO,L(eJIbHbIX peaKUH5IX 

HH3KOTeMrrepaTypHOrO OKHCJIeHH5I CO H )IG1,L(KOcpa:3HOrO OKHCJIeHH5I l-oKTaHOJIa, He BbI3bIBaeT 

COMHeHHH. JJ:HccepTaUHOHHa51 pa60Ta HarrpaBJIeHa Ha H3yqeHHe B3aHMOCB5I3H CTPYKTypHbIX, 

3JIeKTpOHHbIX H KaTaJIHTHqeCKHX CBOHCTB CHCTeM Ha OCHOBe 30JIOTa H cepe6pa, HaHeceHHbIX Ha 

ueOJIHT, a TaK)Ke HeMO,L(HcpHUHpOBaHHbIH H MO,L(HCPHUHpOBaHHbIH OKCH,L( THTaHa. Oc060e 

BHHMaHHe KOJI060BOH E.H. Y,L(eJIeHO BJIH5IHHIO TaKHX cpaKTopOB, KaK YCJIOBH5I CHHTe3a 

KaTaJIH3aTOpOB, xapaI<Tep B3aHMO,L(eHCTBH5I qaCTHU aKTHBHoro KOMrrOHeHTa C HOCHTeJIeM, 

rrpHpO,L(a HOCHTeJI5I, aTMoccpepa rrpe,L(BapHTeJIbHOH 06pa60TKH H ,L(p. CJIe,L(yeT OTMeTHTb, qTO 

rrO,L(06Hble KOMrrJIeKCHble rrO,L(XO,L(bI K HCCJIe,L(OBaHHIO 3THX CHCTeM rrpaKTHqeCKH OTCYTCTBYIOT B 

HayqHOH JIHTepaType. 

CTpYKTYpa pa60TbI " OCHOBHbIe pe3YJIbTaTbI 

JJ:HccepTaUHOHHa5I pa60Ta KOJI060BOH E.H. rrpe,L(CTaBJIeHa Ha 142 cTpaHHuax, CO,L(ep)KHT 12 

Ta6JIHU, 28 PHCYHKOB H 331 HaHMeHOBaHHe UHTHpyeMoH JIHTepaTypbI. Bo BBe,L(eHHH rrpHBe,L(eHO 

060cHoBaHHe BbI60pa HCCJIe,L(yeMbIX KaTaJIHTHqeCKHX CHCTeM H MO,L(eJIbHbIX peaKUHH, a TaK)Ke 

aI<TYaJIbHOCTH rrOCTaHOBKH pa60TbI B ueJIOM. TIOMHMO 3Toro, BO BBe,L(eHHH rrpe,L(CTaBJIeHbI ueJIb 

H 3a,L(aqH HCCJIe,L(OBaHH5I, orrHcaH ypoBeHb HOBH3HbI pa60TbI, rrpaKTHqeCKa51 3HaqHMOCTb 

pe3YJIbTaTOB H JIHqHbIH BKJIa,L( aBTopa. 

TIepBa51 rJIaBa ,L(HCCepTaUHH rrOCB5IIUeHa 0630py JIHTepaTypbI H COCTOHT H3 ,L(ByX qaCTeH. B 

0630pe rrO,L(p06HO orrHcaHbI HaHeceHHble 30JIOTO- H cepe6poco,L(ep)KarnHe KaTaJIH3aTOpbI, 

3aTpoHYTbI BorrpocbI HX rrpHrOTOBJIeHH5I. Oc060e BHHMaHHe y,L(eJIeHO MHPOBOH rrpaKTHKe 

HCCJIe,L(OBaHH5I 3THX CHCTeM B peaKUH5IX OKHCJIeHH5I MOHOOKCH,L(a yrJIep0,L(a H )f(I1,L(Kocpa:3HOrO 

OKHCJIeHH5I crrHpTOB. TIpe,L(CTaBJIeH aHaJIH3 3aBHCHMOCTH aKTHBHOCTH KaTaJIH3aTOpOB B 

paccMaTpHBaeMblx peaKUH5IX OT TaKHX cpaKTopoB, KaK pa:3Mep qaCTHU aKTHBHoro KOMrrOHeHTa 

(pa:3MepHbIH 3cpcpeKT), rrpHpO,L(a HOCHTeJI5I, CHJIa B3aHMO,L(eHCTBH5I MeTaJIJI-HOCHTeJIb, 

peaKUHoHHble YCJIOBH5I (TeMrrepaTypa, BJImKHOCTb). TaK)Ke B maBe orrHcaHbI rrpHH5ITble B 

JIHTepaType rrpe,L(CTaBJIeHH5I 0 COCTaBe H cTpoeHHH aKTHBHbIX ueHTpoB KaTaJIH3aTopoB. 

Bo BTOPOH maBe, COCT05lIUeH H3 Tpex pa:3,L(eJIOB, rrpHBe,L(eHO orrHcaHHe MeTO,L(HK 

rrpHrOTOBJIeHH5I KaTaJIH3aTOpOB H rrO,L(rOTOBKH HOCHTeJI5I, orrHcaHbI CPH3HKO-XHMHqeCKHe 

MeTO,L(bI HCCJIe,L(OBaHH5I KaTaJIH3aTOpoB, a TaK)Ke 3KcrrepHMeHTaJIbHble YCTaHoBKH H MeTO,L(HKll 

orrpe,L(eJIeHH5I KaTaJIHTHqeCKOH aKTHBHOCTH B HH3KoTeMrrepaTypHoM OKHCJIeHHH CO H 

)KH,L(KOCPa:3HOM OKHCJIeHHH H-OKTaHOJIa. 

TpeTb5I maBa rrOCB5IIUeHa H3yqeHHIO CTPYKTypHbIX, 3JIeKTpOHHbIX H KaTaJIHTHqeCKHX 

CBOHCTB HaHeceHHblX cepe6pocO,L(ep)KaIUHX KaTaJIH3aTopoB. OT,L(eJIbHO paccMoTpeHbI CHCTeMbI 

Ha OCHOBe ueOJIHTOB H MO,L(HCPHUHpoBaHHoro OKCH,L(a THTaHa. ABTOPOM rrpOBe,L(eHO 

corrOCTaBJIeHHe pe3YJIbTaTOB CPH3HKO-XHMHqeCKHX H KaTaJIHTHQeCKHX H3MepeHHH H rrOKa:3aHO, 

l.fT0 aKTHBHbIMH ueHTpaMH Ag-ueOJIHTHbIX KaTaJIH3aTOpOB B HH3KoTeMrrepaTypHoM OKHCJIeHHH 

CO 5IBJI5IIOTC5I HOHbI Ag+, a TaK)Ke 3ap5J)KeHHble KJIaCTepbI Agn"+, CHJIbHOB3aHMO,L(eHcTBYIOrnHe C 

HOCHTeJIeM. 3cpcpeKTHBHa5I cTa6HJIH3aUH5I COCT05lHHH Ag+ 6bIJIa ,L(OCTHrHYTa rrOCpe,L(CTBOM 

rro,L(60pa OrrTHMaJIbHOH aTMoccpepbI rrpe,L(BapHTeJIbHOH 06pa60TKH H XHMHQeCKOrO COCTaBa 

ueOJIHTa. JJ:JI5I ,L(aHHbIX CHCTeM TaK)Ke xapaKTepHO HaJIHQHe pa:3MepHOro 3cpcpeKTa - pa:3Mep 

KJIaCTepOB B aKTHBHbIX KaTaJIH3aTOpaX He ,L(OJI)KeH rrpeBblwaTb 2 HM. Bo BTOPOM pa:3,L(eJIe maBbI 

aBTop ,L(eMOHcTpHpyeT, QTO OCHOBHOH rrpHQHHOH H3MeHeHH5I KaTaJIHTHQeCKOrO rrOBe,L(eHH5I 

Ag/MxOylTi02 06pa:3UOB rro,L( B03,L(eHCTBHeM OKHCJIHTeJIbHO-BOCCTaHOBHTeJIbHbIX 06pa60ToK 
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TaK)Ke 5lBJUIeTC51 H3MeHeHl1e clJ1eKTpOHHOrO COCT051HH51 cepe6pa. B )J,aHHOM cnYl.Jae 3~~eKTHBHa51 

cTa6HnH3aUH51 COCT051HHH Ag+ )J,OCTHraeTC51 3a Cl.JeT BBe)J,eHH51 B CHCTeMY MO)J,H~HUHp)'lOllI,eH 

)J,06aBKH OKCH)J,OB rrepeXO)J,HhIX MeTaflnOB, rrpH 3TOM HaHnYl.JUlee cTa6HnH3Hp)'lOllI,ee )J,eHCTBHe 

peaflH3yeTC51 rrpH BBe)J,eHHH OKCH)J,a uepH51. 

B l.JeTBepTOH maBe rrpe)J,CTaBneHhI pe3ynhTaThI HCCne)J,OBaHH51 CTPYKTYPHhIX, 3neKTpOHHhIX 

H KaTaflHTHl.JeCKHX CBOHCTB HaHeCeHHhIX 30nOTOCO)J,ep){(allI,HX KaTaflH3aTOpOB. ABTOPOM 

COrrOCTaBneHhI )J,aHHhle KaTaflHTHl.JeCKHX H ~H3HKO-XHMHl.JeCKHX HCCne)J,OBaHHH H C)J,enaH 

BhIBO)J" l.JTO B aKTHBHOCTh 06pa3UOB KOppenHpyeT C cO)J,ep)l<aHHeM 0)J,H03ap51)J,HhIX HOHOB 

30nOTa. IToKa3aHO, l.JTO 06pa3UhI C BhICOKHM cO)J,ep){(aHHeM TpeXBafleHTHhIX HOHOB 

MaflOaKTHBHhI B HH3KOTeMrrepaTypHOH 06naCTH. MeTaflnHl.JeCKa51 ~a3a rrpHCYTCTByeT BO BCeX 

06pa3uax, O)J,HaKO KOppeJUIUH51 ee KOHueHTpaUHH C KaTaflHTHl.JeCKOH aKTHBHOCThIO He 

06Hapy){(eHa. 

B 3aKnIOl.JeHHH aBTopOM 0606llI,eHhI H corrOCTaBneHhI Bce OCHOBHhle pe3ynhTaThI, 

rronYl.JeHHhle )J,n51 cepe6po- H 30nOTOCO)J,ep)l<allI,HX KaTaflH3aTopOB. 0603Hal.JeHhI CXo)KHe 

3aBHCHMOCTH aKTHBHOCTH B peaKUH51X HH3KOTeMrrepaTypHoro OKHCneHH51 CO H ){(H)J,KO~a3HOrO 

OKHCneHH51 l-oKTaHona OT COCT051HH51 aKTHBHoro KOMrrOHeHTa. 

TIpaKTHQeCKaH 3HaQHMOCTb 

Cpe)J,H MaTepHaflOB )J,HccepTaUHOHHOH pa60ThI cne)J,yeT BhI)J,enHTh cne)J,)'lOllI,He pe3ynhTaThI, 

rrpe)J,CTaBn51IOllI,He HaH60nhUlHH rrpaKTHl.JeCKHH HHTepec: 

1. Pa3pa60TaHhI HOBhle KaTaflHTHl.JeCKHe CHCTeMhI Ha OCHOBe Au/La203/Ti02 H Ag/ZSM-5 

H rrOKa3aHa HX 3~~eKTHBHoCTh B rrpouecce HH3KoTeMrrepaTypHoro OKHCneHH51 CO. UaHHhIH 

rrpouecc HMeeT 60nhUloe rrpoMhIUlneHHoe H 3KOnOrHl.JeCKOe 3Hal.JeHHe. 

2. Pa3pa60TaHhI HOBhle KaTaflHTHl.JeCKHe CHCTeMhI Ha OCHOBe Ag(Au)/MxOv/Ti02, 

rrepcrreKTHBHhle B )l<H)J,KO~a3HOM OKHcneHHH crrHpToB. BhICOKa5l aI<TYaflhHOCTh )J,aHHhIX 

rrpoueccoB CB513aHa C BocTpe60BaHHocThIO rrepepa60TKH rrp0)J,YKTOB KOHBepcHH 6HOMaCChI. 

3. ITonYl.JeHhI )J,aHHhle 0 rrpHpo)J,e aKTHBHhIX ueHTpoB cepe6pa H 30nOTa B OKHcnHTenhHhlX 

rrpoueccax, 06 ycnOBH5lX HX ~OpMHpOBaHH51 H CTa6HnH3aUHH. Pe3ynhTaThI pa60ThI rr03BOn51T 

C03)J,aTh BhICoK03~~eKTHBHhle KaTaflHTHl.JeCKHe CHCTeMhI C 3a)J,aHHhIMH CBOHCTBaMH )J,n5I 

pa3nHl.JHhIX rrpoueccoB OpraHHl.JeCKOrO CHHTe3a. 

3aMeQaHHH K pa60Te 

HeCMOTp51 Ha BhICOKHH ypOBeHh rrpOBe)J,eHHhIX Hccne)J,oBaHHH, K pa60Te HMeeTC51 P51)J, 

BorrpocoB H TeXHHl.JeCKHX 3aMel.JaHHH: 

1. B crrHCKe UHTHpyeMoH nHTepaTyphI HMeIOTC51 rrOBTOphI. B l.JaCTHOCTH, CChlnKa 300 )J,y6nHpyeT 

CChlnKY 228, CChIJ1Ka 298 H)J,eHTHl.JHa CChlnKe 28, a CChlnKa 295 rrOBTOp51eT CChlnKY 231. TaKHM 

06Pa30M, 06llI,ee KOnHl.JeCTBO UHTHpyeMoH nHTepaTyphI COCTaBn51eT 328, a He 331. 

2. Ha CTp. 96 rrpe)J,CTaBneHhI )J,Be cxeMhI 06pa30BaHH51 3~Hpa B cne)J,YIOllI,eH 

rrocne)J,OBaTenhHOCTH: CxeMa 2 - 06pa30BaHHe 3~Hpa l.Jepe3 rronyaueTaflh; CxeMa 1 

06pa30BaHHe 3~Hpa l.Jepe3 CTa)J,HIO 06pa30BaHH51 KHCnOThI. AHaflOrHl.JHhle cxeMhI C YKa3aHHeM 

KaTaflH3aTOpa TaK)Ke rrpHBe)J,eHhI Ha CTp. 31, HO B 06paTHoH rrocne)J,OBaTenhHOCTH H C 

OTnHl.JaIOLUHMC51 Ha3BaHHeM. EcnH aBTop Cl.JHTaeT )J,aHHhle cxeMhI H)J,eHTHl.JHhIMH, TO cne)J,OBaflO 
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6hI npOCTO COCnaThC5I Ha paHee OmICaHHhle CXeMhI. ECml )Ke CXeMhI npl1HUl1nl1aflhHO pa3nWIHhI, 

TO Cne)),OBaflO 6hI npl1CBOI1Th 11M )),Pyrl1e nOp5I)),KOBhle HOMepa. 

3. Cne)),yeT OTMeTI1Th HaflW-II1e one4aTOK 11 01l1l160K <p0pMaTl1pOBaHI15I. TaK, Hanpl1Mep, B pa60Te 

I1MeeTC5I )),Ba pl1cYHKa no))' HOMepoM 20 11 OTcYTCTByeT PI1CYHOK 21. Bep05ITHO, aBTopoM 

)),onYllieHa One4aTKa Ha CTp. 82. ITo))'nl1Ch K pl1CyHKy 3 CbeXafla co CTp. 55 Ha Ha4aflO CTp. 56. 

4. B nl1TepaTypHoM 0630pe (rnaBa 1) OTCYTCTByeT e))'I1Ho06pa3l1e B o<popMneHI1I1 UI1Tl1pyeMhlx 

pa60T. LJ.acTh <paMl1nl1H UI1Tl1pyeMhlx I1HoCTpaHHhlx yqeHhlx npI1Bo))'I1TC5I Ha aHrnl1i1cKOM 5I3hIKe, 

4aCTh Ha PYCCKOM. TaK)Ke OTCYTCTByeT 3aKn104eHI1e K nepBoH rnaBe, 4TO HeCKonhKO 3arpy)),H5IeT 

BOCnpl15ITl1e nOCTaHOBKI1 pa60ThI, uenl1 11 3a)),a4 I1ccne))'OBaHI15I. 

5. B pa3))'ene «1.2.1. HI13KoTeMnepaTypHoe OKI1CneHl1e CO Ha HaHeceHHhlX 

cepe6poco))'ep)KaIlII1X KaTafll13aTopax» nl1TepaTypHoro 0630pa npl1 Onl1CaH1111 

ueonI1Tco)),ep~(aIlII1X KaTafll13aTOpOB aBTop aHafll1311pyeT KaTafll1TI14eCKOe nOBe)),eHl1e CI1CTeM 

Pd-Fe-OxlNaZSM-5 11 Pd-Ce/ZSM-5, He I1MelOllIl1X OTHOllIeHl1e K TeMe pa60ThI (CTp. 39). B TO 

)Ke BpeM5I, B nl1TepaTypHOM 0630pe He npI1BO))'I1TC5I conOCTaBneHl1e cepe6p5IHhIX 11 30nOThIX 

KaTafll13aTOpOB C )),pyrl1MI1 KaTafll1TWleCKI1MI1 CI1CTeMaMI1, aKTI1BHhIMI1 B I1ccne)),yeMhlx 

npoueccax. KaKoe MeCTO 3aHI1MalOT I1ccne))'OBaHHhle CI1CTeMhI cpe))'11 )),pyrlIx, 113BeCTHhIX B 

nlITepaType? 

6. Ha CTp. 4 aBTop nplIBo))'I1T Cnl1COK npl1H5IThlX cOKpallIeHI1H 11 0603Ha4eHI1H. CnlICOK He 

5IBn5IeTC5I nonHhIM. TaK, Hanpl1Mep, B Hero He BKnlO1.J:eHhI COKpallIeHII5I BMO II HBO, 

IIcnonh3yeMhle B TeKCTe )),lIccepTaUI1I1. 

7. BnlI5IHlIe napoB BO)),hI Ha aKTI1BHOCTh KaTafll13aTOpOB B OKI1CneHl111 CO 06cY)K))'aeTC5I aBTopoM 

B nl1TepaTypHoM 0630pe, HO He paCCMaTpIIBaeTC5I npl1 TeCTl1pOBaHl111 ClIHTe311pOBaHHhIX 

06Pa3UOB. bhlnl1 nl1 npOBe)),eHhI 3KCnepl1MeHThI B npl1CYTCTBl111 napOB BO))'hI? KaK nplI 3TOM 

MeH5InaCh KaTaflI1TII4eCKa5I aKTI1BHOCTh? 

8. B 3KCnepl1MeHTaflhHOH 4aCTI1 pa60ThI OTCYTCTByeT Onl1CaHl1e MeTO)),IIKII IIccne))'OBaHI15I 

cTa6lInhHOCTI1 KaTafl113aTopOB. ITPI1 06cY)K))'eHI1II pe3ynhTaToB CKa3aHO, 1.J:TO 06pa3UhI 

nO))'Beprafll1 4 UIIKnaM, a npo))'on)KIITenhHocTh UI1Kna COCTaBJUIna 10 4aCOB. KaKl1e 

peaKUlIoHHhle ycnOBII5I npl1 3TOM 6hIJ111 IIcnonh30BaHhI? C KaKOH CKOPOCThlO nOBhIllIafllI 

TeMnepaTYPY peaKTopa? 

9. B TpeTheH rnaBe Ha CTp. 54 aBTop 3aKn104aeT, 4TO OnTI1MaflhHOH TeMnepaTypoH 

npOKafllIBaHII5I CBe)l(enpl1rOTOBneHHhlX 06pa3UOB 5IBn5IeTC5I 150°C. ,I.(aflee, B 3TOH )Ke rnaBe, 

aBTOp nlIIlleT, 1.J:TO TeMnepaTypa npOKafll1BaHII5I 300°C 5IBn5IeTC5I OnTIIMaflhHOH, nOCKonhKY 

06eCne1.J:IIBaeT nonHoe pa3nO)KeHl1e npe)),llIeCTBeHHI1Ka. OCTaeTC5I Bonpoc, KaKa5I )Ke 

TeMnepaTypa He06xo)),I1Ma? 03Ha4aeT nIl HanI1CaHHOe, 1.J:TO B nepBhIX 3KCnepl1MeHTaX 6hlnl1 

I1CnhITaHhI KaTafll13aTOphI C Hepa3nO)KI1BIlIIIMC5I npe))'llIeCTBeHHI1KOM? 

1O. ITPII onlICaHlI11 plIcYHKa 3 aBTop )),enaeT BhIBO))" 4TO OnTI1MaflhHOH KOHueHTpaUlIeH 5IBn5IeTC5I 

7 Macc.% cepe6pa, XOT5I, cy)),5I no 3KCnepl1MeHTaflhHhIM KpIIBhIM, 06pa3UhI 5%Ag/ZSM -5 (50) II 

7%Ag/ZSM -5 (50) COBna)),alOT no aKTI1BHOCTI1 B npe)),enax norpelliHOCTlI 3KCnep11MeHTa. Ha 
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yeM OCHOBaH naHHbIll BbI60p? ITOMl1MO :HOrO, rrpl1 06cY)l(neHl1l1 He BblCKaJaHO rrpenrrOJlQ)KeHl1ll 

rrOJlHOrO OTCYTCTBl151 aKTl1BHOCTl1 y 06paJua 1%Ag/ZSM -5 (50). 

11. B rnaBe 4 Ha CTp. 93 rrpl1 Orrl1CaHl1l1 aKTI1BHOCTl1 30JlOTOCOnep)Kallll1X KaTaJll13aTOpOB He 

YKaJaHO , YTO rrpenCTaBJl5IJlI1 C060ll CBe)J(errpl1rOTOBJleHHble 06paJUbJ. ITPl1 KaKOll TeMrrepaType 

6bJJlO rrpOBeneHO paJJlQ)KeHl1e rrpenllIeCTBeHHl1Ka? 

12. 06lUel13BeCTHoH rrp06JleMOll npl1 113yt-1eHI111 KaTaJl113aTOpOB Tl1na M/Ti0 2 5IBJl5IeTC5I 5IBJleHl1e 

nl1cpcpepeHUl1aJlbHOll nomap5InKI1 nOBepXHOCTl1 B xone 3anl1CI1 P<I>3 cneKTpOB. 113 TeKCTa 

nl1CCepTaUl1l1 He 5ICHO, KaKl1M 06paJOM KOHTPOJlI1POBaJlOCb HaJll1Yl1e/oTCYTCTBl1e :Horo 3cpcpeKTa. 

EblJlO 6bl npaBI1JlbHO npl1BeCTl1 cneKTpbl pallOHa Ti2p, 113MepeHHble onHOBpeMeHHO co 

cneKTpaMI1 Ag3 d 11 Au4f. KpOMe Toro OTCYTCTByeT I1HcpopMaUl15I 0 TOM, KaKa5I Jll1Hl15I 

l1CnOJlb30BaJlaCb B KayeCTBe BHYTpeHHero CTaHnapTa nJUI onpeneJleHI15I 3Hepfl1ll CB5I311 cneKTpOB 

Ag3d 11 Au4f. 

13 . Ha CTp. 85 TeKCTa nl1CCepTaUl1l1 npl1cYTCTByeT npennOJlQ)KeHl1e 0 TOM, YTO npl1 CbeMKe Ag 

KaTaJl113aTOpOB MQ)KeT npOI1CXOnl1Tb yaCTl1YHOe BOCCTaHOBJleHl1e 110HHblX CPOPM cepe6pa non 

neti:cTBl1eM peHTreHOBCKoro 113Jlyt-leHl15I . OnHaKO TaKoro nJlaHa paccY)J(neHl15I OTCYTCTBYIOT npl1 

Onl1CaH1111 P<I>3C naHHbIX, nOJlyt-leHHbIX nJUI 30JlOTbIX KaTaJlI13aTOpOB, Torna KaK 110HHble 

CPOpMbl 30JlOTa TaK)l(e nOJl)J(Hbl nonBepraTbC5I BOCCTaHOBJleHl1IO non nellCTBl1eM peHTreHOBCKoro 

113Jlyt-IeH115I, T.e. B Xone 3anl1Cl1 P<I>3C CneKTpOB. TaKl1M 06PaJOM, He nOH5ITHO Ha CKOJlbKO 

KoppeKTHbI pacCY)J(neHl15I, CB5I3blBaIOlUl1e 3JleKTpOHHble COCT05IHl15I Au Ha nOBepXHOCTl1 

KaTaJl113aTOpOB C I1X KaTaJll1Tl1yeCKl1MI1 CBollCTBaMI1. KOHTPOJlI1POBaJlC5I Jll1 3TOT Bonpoc npl1 

3anl1Cl1 P<I>3 CneKTpOB Au4f nJl5I 30JlOTbIX KaTaJl113aTopoB? ECJll1 KOHTPOJll1POBaJlC5I , TO KaKl1M 

06paJOM? 

OTMeTl1M, YTO CneJlaHHble 3aMeyaHl15I HOC5IT npel1MYlUeCTBeHHO peKOMeHnaTeJlbHblll 

xapaKTep 11 He BJll15IIOT Ha OCHOBHble pe3YJlbTaThI 11 BblBOnbl nl1CCepTaUI1I1. 

PeKOMeHLlaUHH no HCn0J1b30BaHHIO pe3YJ1bTaTOB LlHccepTaUHH 

BenYlUa5I OpraHl13aUl15I peKoMeHnyeT I1CnOJlb30BaHI1e nOJlyt-leHHbIX B nl1CCepTaU11l1 

KOJlo60BOll E.H. pe3YJlbTaTOB B naJlbHellllIl1X HaYYHblX pa60Tax, CB5I3aHHbIX C paJpa60TKOll 

BblCOKOaKTl1BHbIX KaTaJl113aTOpOB HellTpaJll13aUl1l1 OTXOn5IlUl1X raJOB aBTOTpaHcnopTa 11 

npOMblllIJleHHblX npennpl15ITl1ll, a TaK)l(e B pa60Tax KaCaIOlUl1XC5I rrepepa6oTKl1 nponYKTOB 

KOHBepCl1l1 6110MaCCbJ. Pe3YJlbTaTbl pa60Thl KOJl060BOH E .H. MoryT 6bITb l1CnOJlb30BaHbl B 

CJlenYIOlUl1X HaYYHblX yYpe)l(neHl15Ix: 11HCTl1TYT np06JleM rrepepa60TKl1 yrJleBOnOponOB CO 

P AH (r. OMCK), 11HCTl1TYT Xl1Ml1l1 HecpTl1 CO PAH (r. TOMCK), 11HCTI1TYT HecpTeXl1Ml1yeCKOrO 

Cl1HTe3a 11M. A.B. TOnYl1eBa PAH, a TaK)Ke B JleKUI10HHblX Kypcax BY30B Xl1Ml1yeCKOH 11 

3KOJl0[l1YeCI<Oll HanpaBJleHHOCTl1. 

3aKJ1IO'IeHHe 

)J,l1CCepTaU110HHa5I pa60Ta E.H. KOJlo60BOll B ueJlOM rrpenCTaBJl5IeT C060ll 3aKOHt.IeHHOe 

Hayt.IHOe l1CCJlenOBaHl1e . Pe3YJlbTaTbl, BbII10JlHeHHble B paMKax nl1CCepTaU110HHOrO 

l1CCJlenOBaHl15I, COOTBeTCTBYIOT nOCTaBJleHHblM 3anat.IaM. 

ABTOPOM npoBeneHo neTaJlbHOe l1CCJlenOBaHl1e npoueccoB CPOpMl1pOBaHl15I 11 cTa611Jl113aUl1l1 

PaJJll1YHbIX COCT05IHl1ll cepe6pa 11 30JlOTa B MOneJlbHblX HaHeceHHblX KaTaJll13aTOpax npl1 
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BaphllpOBamUI rrpllpO,UhI HOCllTeJI5I. f10JIYI.£eHHhle pe3YJIhTaThI COrrOCTaBJIeHhI C I<aTaJII1TllI.£eCKOH 

aKTllBHOCThlO CllCTeM B peaKUll5lX Hll3KOTeMrrepaTypHOrO OKllCJIeHll51 CO II )I<ll,UKOcpa3HOrO 

OKllCJIeHll51 l-oKTaHoJIa. YcrreUlH0 perneHa 3a,UaI.£a orrpe,UeJIeHll51 rrpllpO,UhI aKTllBHhIX UeHTPOB 

cepe6pa II 30JIOTa B ,UaHHhIX peaKUll5lX. f1pe,UJIO)I(eHhI CrrOC06hI cTa6llJIll3aUllll aKTllBHhIX 

COCT05lHllH cepe6pa II 30JIOTa Ha rrOBepXHOCTll HOCllTeJIeH pa'3JIllI.£HOH rrpllpO'uhI. 

,l!,ocToBepHOCTh pe3YJIhTaTOB o6eCrreI.£eHa llCrrOJIh30BaHlleM COBpeMeHHhIX CPll3llKO

XllMllI.£eCKllX MeTO,UOB llCCJIe,UOBaHll5l. ,l!,llccepTaUll51 II aBTOpecpepaT HarrllCaHa CTpOrllM HaYI.£HO

TeXHllI.£eCKllM 513hIKOM. CO,Uep)KaHlle aBTOpecpepaTa II rry6JIllKaUllH rrOJIHOCThlO COOTBeTCTBYlOT 

cO,Uep)I<aHlllO ,UllCCepTaUllll. 

f1pe,UCTaBJIeHHa51 ,UllCCepTaUllOHHa51 pa60Ta OTBeI.£aeT BCeM Tpe6oBaHll5lM BAK, BKJIlOI.£a5I 

rr. 9 «f10JIO)I(eHll51 0 rrOp5l,UKe rrpllCY)K,UeHll51 YI.£eHhIX CTerreHeH» (rroCTaHOBJIeHlle f1paBllTeJIhCTBa 

POCCI1HCKOH <l>e,UepaUl1ll NQ 842 OT 24.09.2013, B pe,UaKUlll1 OT 21.04.2016 r.), rrpe,U'h5lBJI5IeMhIM 

J( ,UllccepTaUI151M Ha COI1CKaHlle Y'feHOH CTerreHll KaH,UI1,UaTa XllMllI.£eCKllX HaYK, a ee aBTOp 

KOJIo6oBa EKaTepllHa HI1KOJIaeBHa 3aCJIY)I<llBaeT rrpl1cY)I(,lJ,eHI151 YI.£eHOH CTerremI KaH,llll,UaTa 

XI1MI1'feCKI1X HaYK rro CrreUl1aJIhHOCTll 02.00.04 - cpI1311I.£eCKa51 XllMll5l. 

,l!,l1ccepTaUl10HHa5I pa60Ta o6cY)K,UeHa 11 o,Uo6peHa Ha COBMeCTHOM CeMI1Hape OT,UeJIa 

reTeporeHHoro KaTaJIll3a 11 OT,UeJIa MaTepl1aJIOBe,UeHI151 11 CPYHKUl10HaJIhHhIX MaTepllaJIOB 

I1HcTllTYTa KaTaJIll3a CO P AH, KOTOPhW COCT05lJIC5I 31 Ma51 2016 ro,Ua rro,U rrpe,Uce,UaTeJIhCTBOM 

3aBe,UYlOIUero JIa60paToplleH KaTaJIllTI1I.£eCKllX rrpoueccoB B TOrrJIllBHhIX 3JIeMeHTax ,U.X.H. 

B.A. Co651HllHa C YI.£aCTlleM 11 ,UOKTOPOB 11 29 KaH,Ull,UaTOB HayK (rrpoTOKOJI NQ 1 OT 31 Ma5I 2016 
ro,Ua). 

Be,UYIUllH HaYI.£HhIH COTPY,UHllK, 

PYKOBO,UllTeJIh rpynrrhI cpoToKaTaJIll3a 

,U.X.H., rrpocpeccop PAH 

K03JIOB ,l!,eHllc BJIa,UllMllpOBllI.£ 

<l>e,UepaJIhHOe rocy,UapCTBeHHOe 61O,U)J(eTHoe YI.£pe)K,UeHlle HayKll 

I1HCTllTYT KaTaJIll3a llM. f.K. bopeCKOBa 

Cll6llpCKoro OT,UeJIeH1l51 POCCllHCKOH aKa,UeMllll HayK 

630090, r. HOBOCll6llPCK, np-T flaBpeHTheBa, 5 

E-mail: kdv@catalysis.ru. TeJI. : +7 383 326-9,5-81 

9 CeHT5I6p51 2016 r. 
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