
I{, ossian Journal of Physical Chemistry B 
Focus on Physics 

ISSN 1990-7931 

Editor-in-Chief 
Anatoly L. Buchachenko 

(Research Center of the R ussian Academy of Sciences, C hemogolovka, Russia) 
lltiJHIIy lt:ll llm·· ln-C hlcf G. V. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences, 

Moscow, Russia) 
l 'not•tlluuUnu lt:cWnr M.G. Golubkov (Semenov Federal Research Center of Chemical Physics, Russian Academy of Sciences, 

Moscow, Russia) 
Editorial Board 

,'I ~M ~ AldoHil ltt ( lnslil.ul.c of Problems of Chemical Physics, Russian Academy of Sciences, Chemogolovka, Russia), 
V 1 V 1 At,lil yil ti (Su111unov Federal Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 
1\ 1/\ 1 lit It'll II ( Somunov 11\.:dcral Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 
,'11M I llt•o lov ( Soll tOIIOv llccleral Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 

I 1 11, I~ 11 tpyl ltiHk II (Sunu.Jnov Federa l Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia) 
I. N, 1\ III'Oehk in ( IJmanuel [nstitute of Biochemical Physics, Russian Academy of Sciences, Moscow, Russia), 

V.I. Minkin (Southern Federal University, Rostov-on-Don, Russia), 
V i\ N 111111 II' III 11 1 ko (Sllmunov Federal Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 

'' I Nl ld lltl ('l 'ult·oz.u Insti tute of Energy Problems of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 
I U(, Hill tit I SonH.llillV I •'cderal Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 

N.FI. Stepanov (Moscow State University, Moscow, Russia), 
I ' l

1
lllld ll l1ll lltlt'g (SulltUIIOv Federal Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia), 

I IIII I II ""· llii ll ttiHkll (Somonov l't:dt:ral Research Center of Chemical Physics, Russian Academy of Sciences, Moscow, Russia) 

lu"l lmll'm'tllg~ttucmhc•·s : V. Aqu ilanti (Italy), G. Delgado-Barrio (Spain), L.V. Eppelbaum (Israel), S. Iijima (Japan), 
H. Ni kiiin (Israe l), B. Norden (Sweden), B. Roos (Sweden), E. Shustorovich (USA), 

V. Sundstrom (Sweden), J . Troe (Germany), and R.N. Zare (USA) 

I lll'l• 
Stali Editor Irina N. Mikhailova 

/Ill• 11!111 l!ill/1111/ lt/ 11/11'.1'11 '11/ ( '/itlllli.l'/1:1' II: l•'ol'lls 011 l'ilysic.1· is a journal that publishes studies in the following areas: elementary physical and chemical processes; structure of 
t lit· llilt ·tt l l t li l l j ll lill ll l~. ll'lil'II VIIy, ~ I feel of oxlol'llul liclu aud environment on chemical transformations; molecular dynamics and molecular organization; dynamics and kinetics 
111 jihlllllllilll tllt ll tli ll ll l llltlt ll'l'li p11 1t 'I''IN''": lllccllnnism of chemical reactions in gas and condensed phases and at interfaces; chain and thermal processes of ignition, combustion 
tll lll tlt<illlllillllll 111)111 111 '~ 1 I \VII plillllll lll lll t•ondcn.<cd systems; shock waves; new physical methods of examining chemical reactions; and biological processes in chemical ph.ysics. 

/1111111111 lt t/1/1111/l t/ l'ltt',l/1'11/ ( 'liiii/11,1'/1',1' /J is niJSII'ncl.cd un(l/or indexed in CLOCKSS, CNKI, CNPIEC, Chemica/Abstracts Service (CAS}, Current Contents/ Physical, Chem-
1! ll f lllll fl til Ill 81 /till! 11,1, I )/ftltl/1,~/on.<. I.;JIS('(J /Ji.w:o vet:y Service, Coogle Scholar, IN IS A tomindex, INSPEC, Japanese Science and Technology Agency (JST}, Journal Cita-
1/111/ /1~/lll i/ \,.,1,'111 1 111 '1 1 Nt/1111111, Nll l'l'l', 0('1,(.; Wor/dCa/ Discovery Service, Portico, ProQuest-ExLibris Primo, ProQuest-ExLibris Summon, Reaction Citation Index, 
II /11/tl~ll . 1'1 11 1/11/.1'1 .l't •/tllfl '•' ( '1111/ ft/11 1/ltlt•.l', Sl'ie111 'e Cilalion lndex Expanded (SciSearch), Semantic Scholar, TD Net Discovery Service, UGC-CARE List (India). 

/111 tltllf /t il/llflfl ll/ 11/ii'.l'lt 'ii/ I '/i,•m/,1'/l:v IIIH nvnilnhlc onl ine by subscription from http://www.springer.com, http://link.springer.com. 

lll~llllllll t •tlll t l l ll l illl llt•tl .'i ltllllll 111' 1\ inol'iclt. it.< lurl'ilorics nnd possessions, and (under licence from SIP AG) in the regions of Central and South America, the Caribbean and 
I ill lllllitlt\' Ntl~ ll i l ,1 ,i 1 IIIII I lit II II 11\I'I'IIIH'IcH oxcluding the United States, its territories and possessions by SIP AG. 
htllllllll \1 tiltlllittl llli jll//jtlllltllh'll.tllllint•/o•l(l• llll'llnl/physchh/. 

I lll ll lt\' Plll ltllli •tl i'lll tll ii ltltl}j, I ,ttl. lill ,<sitiiJ.Iouma / r4'Physical Chemistry B participates in the Copyright Clearance Center (CCC) Transactional Reporting Service. 
1111, tljl jlllli lll llil' Ill ll1 1111 ht i11111 111 li1111op oi' I he i'i rsl IX<ge of an article in this journal indicates the copyright owner's consent that copies of the article may be made 
1111 Ill· I ~1 11111 1 11 1 llllilll ll tl llllll, I lt!Wl\VOI", tills consent is given on the condition that the copier pay the flat fee per copy per article (no additional per page fees) directly 
1t1 IIH· I I'l l\ 11111i1 i 'lt<lllllllt'l' ( 'tllll lll', lm· .. 222 Rost:wood Drive, Danvers, Massachusetts 01923, for all copying not explicitly permitted by Sections 107 or 108 of the 
l ilt ! ll jl \'11111111 11 \Y '1111 •1 '( '( ' 1!1 11 lllltl jll'oi'il cl!::aringhousc for the payment of photocopying fees by libraries and other users registered with the CCC. Therefore, this 
1 )tll~~lll tl lll '~ lllli l''l itltll l llltti illll' ldudN oi' copying, such as copying for general distribution, for advertising or promotional purposes, for creating new collective works, 
111 1111 ll '~ll h•, IIIII III II II• " ')lllll llniJ II I' /'lgurcs, In hies, ancl texl excerpts. 1990-793 1/22. 
11111111111 /iiti /llti/11/11111'11111 ( '11!'1111,1'11'1' II (ISSN: 1 ~90-793 I print version, !SSN: 1990-7923 electronic version) is published bimonthly plus two extra issues in December for a 
IIIIHIIII II IIIIIIIII" ltv l ' lt • lt11 lt1~ l'llhlh•hlllp .. Lid. c/o Sp•·ingcr Nature Switzerland AG, Gewerbestrasse I t , 6330, Cham, Switzerland. 
h t4lllllilll111 ~l' l ltl iitltl ii 'Htl t l l ll t ii }WII Iu lillssltlll .irJIII'IIlllt!( Physical Chemistry B, Springer Nature, Customer Service Department, Harborside Plaza II, 200 Hudson Street, Jersey 
I II , 11111 / 111 11 l irl1\ , 

111111111 lrt ill l~tl ll l 'll i l ll j llthll ll i HII II!I 21).,.,, 
1111 lttl lll lllllilllll llll lillhiltitlplllllll'llh•ll plonNo conlucl. Springer Nature Customer Service Center: customerservice@springer.com. 
I IIIII! 11111<111 ll~ l ll pi l ll l\1 ' 1 ' Ntllllitl ( 'HNit ii ii!JI' Survicc Ceuter LLC, Harborside Plaza II, 200 Hudson Street, Jersey City, NJ 07302, USA. 
itr~IHiHt ltl \ ~lll ll l l 111 1j lllll ll llln Htii'Vteo ( 'l>lnpnny, 25 1 Liulc Falls Drive, Wilmington, DE 19808, USA. 
H~h lll lllt lllj llliiil lll ll l l lt•IIIWIHII, 1(111!• N11, 453Xflc'i5. 
I llll•lth li lt· \ 11 1111 It 11~ 1 .'l pt iiiJ.IIII' Nniiii'U ( :uslomcr Service Center GmbH, TiergartenstraBe 15- 17, 69121 Heidelberg. 
lir[tiUh l•·t l lilllt lll l lt • lt lt • II HI I U j l\ll ll ll~t: l'lcli l Mnuuhcim, 1-IRB 336546. 
I IIIII t 11 11 11 11 11~ 11111111 l111 ll'l't'IVt•tl liy S11plunll1cl' Jfl to take el'l'ect at the end of the same year. 
I IIIIIIWI' Ill til h i ll•~~ ~ i\ II IIW NIX Wl'l•kll t'w· nil chu1Jgcs l.o become el'l'ective. All communications should include both old and new addresses (with postal codes) and should be 
H llillj lliillt·tl lt\' lltllltllill)\ lllill•i i'ltll ll II I'CCCIII issue. 
'llhliHitrt l' lt•llltiPrt 111111llttltlng, l.ttl. 
It qth l•1h· lllllltill ll!1 I' II, II IlK I Il l, Ht•ud 'lhw11. Tortola, British Virgin Islands; e-mail: info@pleiadesonline.com; http://pleiades.online. 

llussian ./ou.m al of Physical Chemistry B © 2022 by Pleiades Publishing, Ltd. 

Contents 

Vol. 16, No. 2, 2022 

Elementary Physical and Chemical Processes 

The Thermochem ical Properties of Naphthalene Derivatives 

E. A . Miroshnichenko, T S. Kon'kova, Yu. N. Matyushin, A. B. Vorob'ev, 
J. 0 . Inozemtsev, and A. V. lnozemtsev 

Influence of External Factors on Physical and Chemical Processes 

Interaction of Gases with Single Clusters of Gold and Copper -based Nanoparticles 
in the P resence of E lectric F ields 

M. V. Grishin, A. K. Gatin, V. A . Kharitonov, S. A. Ozerin, 
S. Yu. Sarvadii, and B. R. Shub 

Kinetics and Mechanism of Chemical Reactions, Catalysis 

The Mech a nism. of the Influence of an Additional Turbulence Source 
in the Flow-Through Combustion Chamb er on th e Combustion M od e 
of a Rich Mixture ofNatural Gas With Oxygen 

N. N. Buravtsev 

Combustion, Explosion, and Shock Waves 

Initial Stages ofThe Ignition of Coal Microparticles o f Different Grades by Laser Pulses 

B. P Aduev, D. R. Nurmukhametov, Ya. V. Kraft, and Z. R. Ismagilov 

Change in the Ignition Para meters ofNanodispersed Iron Powders 
During L ong-Term Storage 

S. G. Vadchenko and M. I Alymov 

Conversio n of Low C aloric Fuels to Synth esis G as in the Filtration Combustion 
Mod e in a Moving Layer of a Granu lated Heat C arrier 

S. 0. Dorofeenko and E. V. Polianc:zyk 

Ignition of High Energy Material Containing U ltradispersed Al/ B Powder 

A. G. Korotkikh, I V. Sorokin, and V. A . Arkhipov 

Analysis of t h e Sensitivit y o f Mixtures of Octogen with Aluminum According 
to the Resu lts of Testing by the Fracturing Shell Method 

A . V. Dubovik 

E nergy P rodu ction and Recovery o f R are Meta ls from Ash Residue 
During Coal F ilt ration Combustion 

E. A. Salgansky, V. M Kislov, M V. Tsvetkov, A . Yu. Zaichenko, D. N Podlesniy, 
M. V. Salganskaya, K. M Kadiev, M. Ya. Visaliev, and L. A . Zekel 

Theoretical Investigation of Gasification o f Solid Fuel in a L ow -Temperature 
Gas Generator of an Aircraft 

E. A. Salgansky and N. A. Lutsenko · 

207 

211 

218 

227 

236 

242 

253 

260 

268 

278 



Effect of Heat Losses on the Propagation of Cellular Waves in the Filtration 
Combustion of a Layer of Titanium Powder 

P. M. Krishenik, S. V. Kostin, and S. A. Rogachev 

Autowave Synthesis of Cast Iron Aluminide Fe2Al5 from a Thermite Type Mixture 

S. L. Silyakov, M Yu. Shiryaeva, A . R Belikova, N Yu. Khomenko, 
T I. Ignatieva, and V.I. Yukhvid 

Structure and Dynamics ofthe Combustion Front of a Lean Hydrogen-Air Mixture 
in a Flow-Through Reactor 

I. S. Yakovenko, I. S. Medvedkov, and A. D. Kiverin 

Cocrystallyzate of a -CL-20 with Water and Hydrogen Peroxide as a Potential 
Component of Solid Composite Propellants 

E. L. Ignatieva, D. B. Lempert, N V. Chukanov, G. V. Shilov, and S. M . Aldoshin 

Kinetics of the Decomposition of 1,1 -Diamino-2,2-Dinitroethylene (FOX-7). 
Part 4: Comparison of the Decomposition Reactions ofFOX-7 
and Its Diazacyclic Derivatives 

G. M Nazin, V. V. Dubikhin, A . I. Kazakov, A. V. Nabatova, 
B. E. Krisyuk, N N Volkova, and A . V. Shastin 

Modification of Boron Powders Used in Energy-Saturated Materials 

E. A . Lebedeva, S. A. Astafeva, and T S. !stamina 

Electric and Magnetic Properties of Materials 

Effect of Annealing Samples of Thermally Reduced Graphite Oxide 
on Their Electrophysical Characteristics 

G. V. Simbirtseva, N P. Piven, and S. D. Babenko 

Physical Methods for Studying Chemical Reactions 

Physical and Chemical Properties, Composition and Thermal Stability 
of a Complex ofNeodium(III) with Heparin 

M. I. Skobin, M. A. Feofanova, V. M . Nikolskiy, T V. Kryukov, 
V. G. Alekseev, and A . I. Ivanova 

Chemical Physics of Biological Processes 

Structure and Properties of Films and Coatings Made of a Styrene-Butadiene 
Thermoplastic Elastomer 

L. S. Shibryaeva, L. R. Lyusova, S. G. Karpova, and Yu. A . Naumova 

Chemical Physics of Polymer Materials 

Mechanical and Rheological Properties of Biocomposites Based 
on Polyethylene and Keratin 

R. S. Smykovskaya, 0 . P. Kuznetsova, T I. Medintseva, 
V. G. Volik, E. V. Prut, and A . A . Berlin 

Features of the Use ofPolyelectrolytes to Prolong the Action of Medicinal Substances 

A . S. Shurshina, A. R. Galina, and E. I. Kulish 

283 

290 

294 

300 

308 

316 

323 

329 

334 

346 

353 

Chemical Physics of N anomaterials 

Simulation of Hydrogen Adsorption on AunNim, AunCum, and CunNim Clusters; n + m = 13 

N V. Dokhlikova, A. K Gatin, S. Yu. Sarvadiy, S. A . Ozerin, 
E. I. Rudenko, M. V. Grishin, and B. R. Shub 

Dynamics of Transport Processes 

Effect of Spontaneous Fluctuations on the Origin and Development of Turbulence: 
2. Features ofthe Evolution of an Unstable System 

I. V. Lebed 

.1~ 

361 

370 


