
li3BeCTHB AKaJJ;eMHH uayK 
Cepu.st XRMRqecKa» 

) KypHaJI <<./13r!ecnw.H AtcarJeJvlUU ttaytc CepuJl XW\Hl'tectWJl>> rry6n:aKyer pa6 0Tbi 

(11 C:.la11Ht:H MO 0'1' IHU.(HO.HDJlhHO.ill H ue,!(OMCTBeJ:II-IO);'r TipliHa,!(Jie:lKHOCTli aBTOpOB) 

110 1\t:eM H<lllpl ii\Jie l-l i'HI M XI•IMI•I'JeCKOH 1-iayKH, Jl TOM <JllCJie no 06UJ,eH H ueopraHH'I()CKOH 

XHM~UI, 1lli1311'1CCKOH X11MI111 , X11MI1'1()CKOH 1~113HI<e , opraHH'JeCKOH XHMHH, MeTaJIJIOOpraHH

'ICCKOH 11 KOOII)(HIHII\HOIIIIOH X11MI1H, X11MI111 llllWIIO,li,HbiX coe,!(HHeHHH, 6uoopraHHqeCKOH 

11 0110MOJICKYJUII111lli1 X11Ml111, MC).\111\HIICKOi-i XI1MI111, XHM1111 UOJJHMepOB, cy'npaMOJJeeymipHOH 

X11MI111, uaiiOXI1M1111, X11MI111 Ma' I 'CII~IliJIOII, a '111IOIW C'l'l1Thl1 Me)K)J,HCL\HUJJI-IHllpHOfO xapaKTepa. 

K n yGJI i'l l<ll.l (H H 1\ >I<Y\)IItiJIL; IIIH\11 H M(liOTt:.H MaTepHaJ!bl , CO)l,ep)[(all:l}ie p e3yJibTaTbl 

Opl•ll 'i'lll l\J ihiii>IX Ht:CJII.))I,Oiliiiii•IFI , H 1\H)(C IHIJIIII>IX C'nl'l'eH, KtlaTKHX C006UJ,eHHH li nuceM 

pC)\lii\TOilY, a 'I'U IOKC llll'I'OilCin!C 0030111>1 11. 111Hll'll03110- liHliJII1T11'1eCKI1e CTaTbH no aKTY

<IJihllhi M 1\0IIpOe<IM XHMH'ICt: I<Oi1 ll l1YI<I-I. K pOMe TOro, n p a3)l,eJre 11Hil_:>OpMalJ;I1!I ny

OJIIoiKYIO'I'Cl l co oGII(CI·IHll o ) I,Cli'I'L;Ji hllot.:n l aKli/WM H'ICCK ~IX oT~(eJ!eHHilt li yqpe)!()leHllii 

XHMI•I'ICL:KOI 'O ll pO<III·IJill , HllljH>p MU II,I•II•I H O'I''I C'I'hl 0 I<OHij>epeJ-ll(HHX riO XMMlili, MaTe

pHliJihl 0 IIHI(HOIIUJihll biX H MC>I</ I,Yii!ip0/(1-Ihi X (j>O I I)I,<I X riO)Ij _(ep:>KKH fj)yH)l,aMeHTaJibi-IOl l 

IIUYK H, HiiY'IIIhiX H lliiY'IIIO- 'I'LIXIIH'IeL: KH X l l pOI'p iiMMiiX H 1<01-IJZypcax llOXHMHliM CMe)J<

IIhi M oGJillt:'l'liM 1-1 /l,py i'HI.) l•ll ltj>npM:III,HOII I Ible H pcKJiiiMI IbiC M li'I'C p ~I HJI.bL 
rl cpellll/1, H H:J)I,ii iii•IL\ lKYPII iiJill 11 :1 iiiii~ I H I-\ei\OM !13bi KC 11 0)1, llil::J ilai·UICM «Russian 

Chemical /lull eli II>> OL:YII\Ct:'I'I\J iliiO'I'L:ll I·I:J/\H'I't:Jiht:'I'IIOM Springer 111111 /Jusi11ess Media, Inc. 
rl O) l,p0611 y10 H lltjlOJJMiiii,H Ill 0 li<YPIIiiJ ie, t:O/ I,Cp>IOIII ~~ H IIOMCil Oil II l'pal j}HY:et:KOH 

ljlOpMC, Ul-lllll'I'HII,IH I L:' l'li.'I'C IJi , il 'I'~ IIOI< e I'ONlllble llj10,/I,Me'l'llhlt: 1•1 fi ii'I'OJ1L:KHe yKa3aTCJIH 

Ml»l\ 110 IIOJIYli H'I'b II ltiii'I'Cj)II C'I'e 110 ii/ \PCCy: lil:t:tl:/ / WWW.I"USSChClllbllll . ru 

)J(ypHaJI OCHOBaH B 1936 TO,lJ.Y 

Y.tpeiJume.nu Jtcyp1Ut!la: 
PoccliHCKaH aKa,n:e:M:m:r HayK, 

11HCTliTYT opr ann'lCCKOH XMMlili 

liM. H . )].. 3emm cKoro 

PocorttcKott aKa,n:eMlili HayK 

Perlicrpa[(liOHHOe cBM)l,eTeJibCTBO 

N2 0110266 OT 08.02.1993 
Bbi,!(aHo MI1.HMcTepcTBOM 

n e'laTM li nn<t>opMaiJ;Illi 

P occMHCKOH <l>e)l,epau;Mli 

>KypHaJII!:hlxo)l,liT 12 pa3 B ron 

O,li,HOBpCMeHHO Ha pyccKOM 

H aurJJHHCKOM ll3btKaX 

Pe;,~II<.IIJHlllllan J\OJIJJCI'HSI 

r!IHIIH bli'\ PCNl i<'I'OP M. n. Eropon 

Me>KAYHa(lO,LJ,tlbJH pe,LJ,aKU.JtOHHbiH coBeT 

I. Alabug in (USA), A, Demchenko (USA), 
M . P. Doyle (USA), M.A. E I-Sayed (USA), V. Fokin 

(USA) , V. Gevorgyan (USA), Guo-Xin Jin (C hina), 

1. Hargittai (Hungary) , R. Hoffmann (USA), 

3<trvL ~ ~ ~ ~lliiiO I'O p e):l,ilKTo p a 

OTIICTCTIICH H hi n· c eKpeTapb 

B. fl. Aua!IHJ\011, 
A. 0. Te(lCJJTbCII 

C. 3. Bau.a,LJ,3e 

• M . AJI/.101111111, 11. B. AnTHnon, C. 0. Ba•ty tmtt, 
H. n. GCJICI.IKall , Jl. B. Boi11lOill1'1 , c. )].. Bap!JIOJIOMeen, 
c . B. J'IIC),\CIIKOII, ro. r. fop6yuona, c. n. fpoMOB, 
E. A. 1) !-\HJIHII, A . /J,. ,II,HJlhMaH, II. Jl. E peMeHtm, 
c. r. 3 JIOTHII, c. H . KaJlMbiKOll , Jl. 0. KoHOHOB, 
B. 10. Ky KyiJJKHII, A. B. Ky•IHH, B . A . JIHXOJI060B, 
H. B. JloMOIJOcon, K. A. JlblcenKo, B. 11. MHHKHH, 
A. M. My3!HJ>at10ll, B. r. He~muneHKO, H. 3. Hmf>aHTbeB, 
l~- c. n .etiCIWJJHH, A. A. PeMneJJh, H. <I>. CaJJaXyT)l,l:tHOB, 
B. n. CaJJOYTHII, 0. r. CHHSIIJJHH, E. B. TpeThliKOB, 
A. A. TpHIJIOHOR, A. 10. <I>e,LJ,OpOB, B . n. <I>e)l,HH, 

N. Hosmane (USA), R. Jih-Ru Hwu (T aiwan ), 

J.- M. Lehn (France) , M. Makosza (Poland) , 

A. Malkov (UK), M. Mikolajczyk (Poland) , 

H. Nakamura (Jap an) , M. Poliakoff (UK), 
Ch. A. Ramsden (U K) , M. Rubin (USA), 
M. Sollogoub (F rance) , P. J. Stang (USA), B. Stanovnik 

(Sloveniya), D. Tantillo (USA), Zhu Xiaomin ( G em1ailY), 

JA. Yudin (Ca11ad a) 

I H ... H. (l>en•omKHtt, JI. JI. <I>etmiTaT, B . P. <l>JJHA, 
B. H. l.JatiYIJJHtl, A . B. IlleBeJibKOR, A. <I>. lliMHAT, ,ll,. r . .Hx sapoB 

A . A . B acHJJbeB, C. 3. B auaAle, 
r. A . fa3Hena, M.A. KHCKHH, 
JI. 0. K oHOHOB, A . A. Ky3Heuos, 
A . r . Jlbnos, M. B . M uUJHH, 3 an. p eL(aKU:Mett 

Pe):(aKTOpbi 

Pe,LJ,aKU.Hll 

f. H. Kouuosa 

JI. II. EoraHona, 
f. H. Konuosa, 
M. 3 . lloJJ03HHKOBa, 
B . 11. Pbt6aK, 
H. B. PMJKaKosa, 

_______ _ .10. B. C MHpnona 

KoMUbiOTepHaH sepcrKa 

CeKperapli pe)l,a:KIJ:l1.M 

M n . p e,ll,aKTOpbi 

E. B. B)l,OBHIJ,ll, 
E. E. KoJJecona, 
c. A. KOHHOB, 
E. B. TwTona 

r. B. KHCeJJeBa, 
H. 10. MaTpocona 

H. B. >KeJJTHKOBa, 
E. E . PO)l,11Hll 

0 TBeTCTBe H Hbie 

p e )l;aKTOpbi H OMepa 

T. C. llusuua, A. M . PaencKHH, 
A. B. CaMeT, A. B. IIIeseJJbKOB, 
ll. ll. (]?epuiTaT 

A)l.pec AJJ" nepenHCKH: 

119991 MocKila, n emiHCKliH npocn . , 47 
11HCTMTYT oprm:rwrecKoi.f XHMliM liM. H. )].. 3eJiliHCKoro 

Pocclii1CKOH ax a)l.eMlili I-IaYK 

T eJtcfj)OH: (499) 137-69-97. ci>aKc: (499) 783-33-10 
E-mail : incomi.ng@ioc.ac .ru ( (p attJibi crarett) ,

izvan@ioc .ac.ru (npotJee), 
rcb_ info@ioc.ac.ru (peKJiaMHO-IIHcl>opMalUlOHHbiH OT)l,eJI) . 

http:/ / russchembu ll.ru 

D o;:(rrlicKa Ha )[(ypHaJI li pacnpocT{)aHejme ero B rrpe;:(en ax CHT ouyU\Ct:THJfHeTuH AHO ]/.13):\~treJI_hC'WO >Kypr·raJia «I13Becnrn AKa,n:eMliM 

HayK. Cep iDI Xl1.MH'!eCKaH>>. CTOliMOCTb no)l.nliCKH Hll 2025 f ilL\ t:Ot:'J'aJJJf5Ie'l' 150 ()()() py6. 3 aKa3bl 1-Ia no)l.UliCKY CJieJIYeT nanpaBJIJITb 

no a; (pecy rcboffice@gm ailcom, r ene<t>m-r )l.JIJI crrpanoK: ( 499) 137 6997. 11mWKt: )Kyprnura 70357. 

© 2024 <<I13BecTIDI AKa,n:eMlili HayK. C epiDI XMMH'ICCKmJ» 

Bee n paBa 33Jl(HUICHhL )l;aHI-IOe H3!1aHHe , a Ta!OKC JCaKan-m t6 o cr o •JuC'J'" 1-1 0 MOl'YT Ohl'l'h ·nocnpOH3BCI(CHhi , 3am1can LI nm1 nepeAaHLI HH B KaKolt JjlopMe 

H IIH KaKl!M CIIOC060M (3Jie:KTpOHJfbiM, B BH)J,C JjJOTOKOllHi'l, MU!'I-111TJ-10i;, 3UHHC~I Hl lH JIIOOOJi j~pyrof.i) 6C3 llHCbMCI-!HOrD pasperueHH5l l'l3AaTeJUL 

Mocx n a, 2 025 

lh fJecmuJt AtcaiJeMuu naytc. Cepun xuMurteCKaJI 
2025, lllO.M 74, .Nfi 1 

ISSN 1026-3500 

)J{yp!taJt u3oaemCH ooHoepeMeHHo Ha pyccTwM («H3eecmUfl AK.aoeMuu uayTC. CepUll xUMu'tecTcaJl») u aft2!1ttitclcoM 
(«Russian Chemical Bulletin») f!3bt1Cax. Iloopo6Hy10 UftijJOpMG!{UIO 0 :JKYPitaJle, cooep:JicaHUfl HOMepoe ,?tcyp!ta!W 

e zpaljJU'fecTCou rjJopMe u auuoma!{uu cmameu, a ma!C:Jtce i!0008bte npeiJMemftble u aemopc!Cue yTCa3ame;tu 
MO:J/CUO nony'IU111b 8 HHmepHeme no aopecy: http:/ j www.russchembull.ru/ rus/ 

The Journal is published in Russian and English. 
The I nternational Edition is published under the title «Russian Chemica/Bulletin» by Springer: 

233 Spring St. New York NY 10013 USA., Tel.: 212 460 1572. Fax: 212 647 1898. 
Detailed information concerning the journal contents ofissZfeS with graphical and text abstracts 

as well as annual subject and author indices can befound in the I nternet at l!ttp:jjwww.russcfzembull.ru 

C o,a;epJKauue 

Oihop&I 

Oco6eHHOCTH peaKUHH <fJypaHOB c nepOKCII,ll,OM 

DOAOPO.l(a 8 3a8HCHMOCTH OT CTpOCHHH CyOCTpaTa 

" THna KaTllJIH3aTopa 
xDo + x n o + OXC(CH2)2COOH - HOOC(CH2lzCOOH 

0 0 3 
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l1.1B. All. Cep. XUM., 2025, 74, M I, 1 
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Pl3e. AH. Cep. XUM., 2025, 74, M 1, 17 

TeopeTnqecKHH: aHaJIH3 MexaHH3Ma 6poMocym.

•boaaMII,ll,Hponannll ,!I,HBHHHJICHJiaHOB H cynpaMO• 
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Me3oMopciJn3M a3oMernuosbiX JIIOMnuoc~Jopoo. 
liJCCJie)J,OBRHIDI 4-npOIIH.IIOKCH-4' ,i)yrHJICaJIHUHJI

H)I;CfiRJIHJIHHa MeTO)I,aMH peliTfCHOCTPYKTypuorO 
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0COOCIIHOCTH 4Ja3000pa30BaHHll B CHCTCMe 

Cs20-AI20 3-Si02 npu HCHOJib30BaHHH rMpo

'I'CJlMRJibHOii llO)I;fOTOBKH npC,ll;lliCCTBeHHHKOB 
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CQHTC3 3,3-)I,HMCTHJI-1-(2-0KCO-2-XJIOP3TOKCH)

TI.llfa3-l-eu-2-0KCH,II;a H IICKOTOpbiC ero CBOHCTBa 

II. fi. fop.u:eeB, r. A. CMHP,HOB 
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2 C3H8 - 16 H + 3 C2 
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CaMH. 

CMecb: 

H2 (75%)+ 
C0 2 (23-25%), 
C0(0- 2%) 

160 
-1 MJ1•Mt-1H • 

___, 
BoAOPOAHbti:1 

Hacoc 

(I = 15A) 

npot-13BOAI!I

T6JlbHOCTb 

108 MJ1•Mt-1W1 

!====> H2 
(99.96%) 

CreneHb 1!13BJle'leHI!I5l H2 = 90% 
3HepreT'-1'l6CKa5l 3cj:Jcj:JeKT'-1BHOCTb 73-81% 

O( l ) a 

I D
sun 

JX:N 
. 

b 

PrO p H 
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II , 10 . PilJlL>I<OBa, A. B. llepKacoB, 
(, M, JltO()Oo, A. A . Tpw¢oHOB 
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ill, A. l<tMOKOJlOB, 13. B. KOHIIIHH 
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