A. B, Nallmdyan {ia¢,

Chen. Phiys., Acad. Sci. USSR, Miniow). J. I

Chem. (U.S.8.R.) 20, 12a-72(1040)in Russian); of, |

formation of 11,0 increased with the total pressure p (-

28 mm. Hg) at 20-248°, and showed 2 max. at 9 & i men.

1t higher temp. (368-383°), At 393° ignition trk place

tctween ¢ and 12 mm. iig.  Above 370° the pho ovhem.

reaction is compheated by the dark reagtion, the rate of

which inereases hpeatly with tongp, AL g cotst (@

(20 qune.) the ignstion temps. i the darkuess s IS, and
Fis Jowerad by the strongest ilumtnation wed 10 @917,
l Near the ignition fimit, £ increases with temp, and the
i intensity of feradiation £, and from these data the hength
of chatns can be calinl.  Below 3807 this keogth i inde-
pendent of 2 and equal to 24, Above A0 is greater,
the greater 1. The mav. Jength of chain achicved tnfone
ignition takes place is 11 at the smallest, and 6 at the
greatest ] uwedd. The very long chains postulatesd by
Semenova (.4, 31, 77UN near the ignition Hmit
okl ot be detected, The effect of temp. and [ on the
chuin tenugth is in agreement with the wechanism postu.
laterd by Lewis aul Elbw, Combrstion, Flames and Eaplo-
sione of Grases (0.0, 32, ATNY). 1L, A theory of the
intersction of chains. {bid. 1273-82(in Russian).- The
lowering of the fgnition temp. T by irradiation canaot e
explained by the thesmal cffevts of the irradiation bevanse
calenn, shows these effeets to be vory small, A cosrent
fnterpretation s given by supplementing the rvaction

J

l were irradiated by a 11 discharge lamp. The rate ¢
[ X X i
i

[
[ ]
[
o CCOn fCwENTY

[2a L
SATERALY MOCY ———

reaction HOy + HOy = H,0 + Oy + O in which 2 rela-
T tively inert radicals produce a new active atom, Then
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's1 tion at high temperatuses. :

Cod. 36, 2718, —Mints. of 2 Hy + Oy in a quartg tue ¢’

B b ﬁ?//yf

~ mechanism postulated by Lewisand Elbe Une. o) withghe

31, 2000

Brradiations lswets [ leeangat i ceeates
Bew s fve oot b, ity L the ves 1 of
regaction of 2 chagns s p, the ignitihn takee place when
one = 1. The value of ny created by irvmdiation is caled.
rom the rate of the photochem, osilation of H; at reom

ol wesive cento. i
!
1
i
temp. when Ue chain length v 1. From this vahie and ;
|
i
s
i
|
1
i

Jthe cotlition ge = 1 at lguiu-m._ﬂlr fowering -3( 7 and .
the chain length at vigions irradiations are ralnl_. i agree-
ment with the exptl, data, 1. J. Hikerman
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Effect of nitrogen dioxide on the region of the Jow.

t:mperature ignition of hydroegen and oxygen. A. I
Nullamdyan, J. Phys, Chem. (URS R 20, 12804 ’..
TGN D Russan); of. prevesing alntr Soall amis i 'Y
of A (O 021, incteas the gt fogen o ‘o8
2 H: o+ O towand Imlrt temps.  E.g., the mnt. vontg -
" 21 of NOy igmites at P mnn Hg amd 3707, whoteas (Y )
the lowest nitions tempy. without NGO, s about $i0 . “oe
The effect of greates amt<. of NO, 0 amaller. Seven qwe
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o ts by Dibmgating €0 at Jigh NUy cmens the MNbsnnd- N “ge
saoge te with O amb todue e vl ileat o \“. { N
1. 1. Mikennan s Y )
REL XY
H
s|co0
ARL T )
hd -
|00
K T

. !Ill’!! l')'lﬂ'
) nnn am amv ae

CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

FIE A%

e T B ] B R Y A S 2 O A

NALBANDYAN, A.B.
' ekt of the quantum yleld in the oxidation of methane,

] £101- 48,
eg?aif.izgd by‘ gercury. Dokl. AN Arm, SSR 9 nq.3 101(103 959)

; SSSR, Khimichskiy
Institut khimicheskoy fiziki Akademil nauk K
};1'912?11: Akademil nauk Armyenskoy SSR, Moslcva-Yerevan, Predstavleno

I.1. Semenovym,.
' (Methane) (Oxidation)
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PA 56/49T22

‘fl:é'SfR/Chemnietr! - Pﬁotochéﬁéal Reactione " pec 4B
Chemistry - Oxidation :

"Mochenism of the Photochemical Oxidation of Methane,™
A, B, Nalbandyan, Ledb of Kinetics of Photochem '
Reactions, Inst of Chem Fhys, Acad B4 UBER, Moscov,

10% pp A
"zhur Fiz Khin" Vol XXII, No 12

Discusses (1) experiments under fixed conditions,
(2) quentum output of the reaction, and (3) research
on ‘intermedisate wroduots of the reaction under dynamic
conditions. Sutmitted 22 Apr 148,

- 56/49722
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 NALBANDYAN, 4.B. (Editor)

A conpendium of work on kinetics of oxidation chain reactions, including oxidation of oxygen,
mechanism of low temperature oxidation of carbon oxide, etc; published by the Adadexy of
Sclences, USSH, & goreniia vodoroda The machinery for the cxidation and combustion of hydre—
gen Moskva, Izd-vo Akademii nauk SSSR, 1949. 178 p. (52-28543)

QD 181, HIN2
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NALBAJ:D‘{AN, A.E. & V. V. VOEVODSKII

AT-1158 (The process of axidation and combustion of hydregen) Preface, Chapters I and IT
(P o) 3""41) of ¢

MEKHAITLZH CKISLuHIIA T GORENIIA VODORCDA Moscow-Leningrad, 1949,
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"Mochanism of Photochemical Oxidation of Ethane Sensitized by Mercury,” Vest. Ak.
Nauk, No. 6, June, 1949, Discusses new methods of microelementary analysis developed

in the Laboratory of Quantitative Microanalysis, Institute of Organic Chemistiry, Acad.
of Sei.

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



CIA-RDP86-00513R001136020

"APPROVED FOR RELEASE: Monday, July 31, 2000

SN S OSSR AR U T A B R SR R R I R R

TSR AR

YA D4/ R7:3%

R N AT R TR R e =

~ ygs®/Chemistry - Cheinical Sciences

FALBANTYAN, A. B.

 Jun'h9
R bb.nouq of mnubuwo.an_ S : RN

..Hu .n.u_o Uow,-..u.ﬁaobo o.H Chemicel Sciences” 6 PP
*Yeat Ax.Nauk SSSR" Fo 6

) L 4
Hovu..oﬁbm reports submitted: b.. v. N.»u.MMbo.q...u»_ i
woonversion of Carboxylic Acids Into Am \oumﬁﬁww&.,w
Walbandyan's "Mechaniem of wuonomuoﬂun-w wMupuw» 0
of Bthane Sensitized by Msrcury,” As .H..w owo. e nnﬂon
Bungrﬁ of Allylphenyl Regrouping aa e Str -uu
ture .of the. Eydrogen Bond in ‘Benzoquinhydrone,”

\ : L tig "Composition:of Meteoritlc an
V. Trofimey's "Composition: of 8™ Py
s e DR shadm: nf

aicroslemsntery analysis devs rg Chem, .
apamtitative Miorosnal, Inat of Org Chem..

i

[
1

00513R001136020(

-RDP86-

CIA

July 31, 2000

APPROVED FOR RELEASE: Monday,



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

O DT E AT P [ %A Ee - _ o & o S R W2 W oS ;‘ ! A DO -1 3 5 7o i
26000008 -8 .,, TR N A4 AR
'TEXEXKX R/ ] ] Ll b Ve oo
O. ' t 1% HH ! - :! 25 r !’ & ?fx"u'v' R AR X T VO LI T
A 08 T AR SAORRY e e o i
o0 A K = / T PROCEILES and PREPENDIEY IWERY im0
o’ ey’ 4 4
T, fon of ethan . v ey e . !
2 M -sonsitlzed photochemical °m :‘n Do::‘ It I thus evident that CO and CU, are sevomil uv'l-r--lm'h e 1
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o0 2 hydes, 20 ce. CO, and 12,3 cc. €Oy Th‘e ""‘:l'," ‘i“:}:,)" tiyddes Is proportional to the square puot of the itcnity, ree
' 1] s and of CO fall very fast with increasing 'f} ::.' e yicld  consequently, termination of the chaine iceurs theough ey 1
. altogetber at about v = 8, CO ut 13 cv/min, i combination of the chiala cargiers ju the vil.  Presence of jFee
..: 811! " of aldebydes first h:r{mmhmmewr.nd:l";:;,' :‘;'.{h“:"'; org, peroxides wus detected; theie amt. llt:‘l?-‘if; very dcee®
adng through a max., devicass . ; thus, ut 310°, fur 631 cc. .
oo ‘ “;::"“mh‘“tr;nc;esain v, down 'l vol. “o of the Gitle ghl‘lﬂyp!:s"::l"’ur?h--homrl‘(;‘in.lml t‘?l“l;':‘ "uI\Iu. I|hr l,ul-‘:l Jjcee@
e0° ;nllld aty = 42 cc./min. The ratio of "7“.0 ;,o A?‘; m'ul-.. of pcm'\lniﬂ formed wus, resp., 0 A0, and 29X H io®
) - remains approx. const. ~ 5, independently of v; thus, It L 1N, whereas the 1o, of aldehyde mols, devicased e z
o9 P y Acl, detil. polago a
22 cc, passed the umts. of llUl(.l'uud ‘v-‘ ',‘/ i, geap, esrly exponeatially, R4 T8 % 104 and 1R it 1 J
eoY graphically, were, at v = LAY, 746 and 13 ce /W 0780 40 \ith fucreasitg vy the gatio of poanviles 10 abde: YHrge
'Y B 3 and “.3!‘. 1472 and 0.22, 0.24 aud “".‘l:‘,‘_, ) “6" y hydes Increases, AL very high £, @ e, very short ¢, per- -
hat, of the 3 reactions, Cille -+ gl ey oxldes should heoomie the only intennediate prnducts, to L X J
2 v t ’ H + Hg')
! ‘5.) amd Glly -+ Hg('P) —= Citly + ' o the exclusion of aldchiyiles.  The reaction appears t pro- P
gl : ol the time of stay r : R h s
] ¢ first is the easicr one.  In terms of ¢ ceed over org. radicals, fonining perotides therrol wath O,
th of Ugtly consumed is K !
8 In the irmadiated one, the amt, 4 tichydes pru. und then stable perosidis with Cylts; the stable peroides 00
represented by # straight line; the umt. of 4 ‘I' 4 tesf at tevomp. into aldehydes whivh, ut auliciently loug v, give Y
A} 1.1 duced colnchides n.u-uf wll:ll N\‘.:t‘ of ‘uwﬁk'.‘!, h v'r:.;zt ‘vuy €O and COy. LSS
35 -2 sec., but then it Jevels » : " 500
4 short v w 0.30 " i of CO 4 COy, stasting
| ] H § ?;:::;lmn:tl"r'-m!;gil:i’égv nearly N"ﬁl'l'V with r. ) e e
33l e e o : e e ue @
=l |2 e e e s e T
§ i unl.wuff_u_L_rfuiga_lmc_uuw!ﬂgi . .. '"_'TI.C‘;"'_"':‘!TVZ.;Y,\_.;.»---—. ) EO:
[} T e e bt 211100 ost ans Af1 oo
t}/renawe 2 "':"!": = ql.. D I, W ::m;w;l raE KRR R oi?o‘::
= . iy i
u|n|on;n—|‘v;5wu HEP B B R ........OOOOO";
"YYIXRIKEEZED XX}
YREX. 000’::::o ee0000000
eoc000606000

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

e S S B e O S A e P s
_ NAIBANDYAN, A., B., Fae irvaal
iSSR/Chenistry - Photochemistry 21 Jul L9
Oxidation

"Mechanism of Mercury-Sensitized Oxidaticn of Propane," N. V, Fok, B, B, Beresiavskiy,
A, B, Nalbandyan, V. Ya. Shtern, Inst of Chem Phys, Acad Sci USSR, 3 pp

nDok Ak Nauk SSSR" Vol LXVII, No 3

Formerly, high temperature necessary for photochmeical oxidation of methane and ethane
prevented any subgtantial yield of peroxides and aldehydes. Here, yield of these products
was studied as a function of time of exposure in photochemical oxidation of propane in
temperature interval 20 - 300° C at a pressure of 50 mm of Hg. Results show peroxides are
a primary intermediate product (with respect to temperature), while aldehydes are a
secondary intermediate product, Submitted by Acad N. N. Semenov 16 May L9

Pa, 150T13
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NALBANDYAN, A. B.

USSR /Chemistry - Fuel

8 Aug 52
Reaction Kinetics 8.7

"Investigation of the Composition of Peroxides Formed

) : in the Oxidation of Propane at Room Temperature With
'Photochemically Sensitized Mercury," N. V. Fok and
A. B. Nalbandyan

"DAR-SSSR" Vol 85, No 5, pp 1093-1095 .

‘On -the basis of chem and polarographic analysis and
through the reaction of the peroxide with various
gubstances, 1t was established that the peroxide
formed during the oxidation of propane with photo-
chemically sensitized Hg at room temp is isopropyl
hydrogen peroxide. Submitted by Acad N. N. Semenov
23 May 52. - -

239127
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USSR/Chemistry - Fuels ,
Combustion Aug 52

"Pariodic Combustion Flashes in Mixtures of Car=
von Monoxide and Oxygen,” N. S. Yeuikolopyan and

‘A. B. Nalbandyan

238714

"DAN SSSR" Vol 83, No 6, pp 1309-1312

A quant description of the combustion observed
,_ in a mixt of CO and Q2 when a small amount of H
is added by diffusion is worked out ou the basis
of the reaction mechanism and the consts of ele-~ .
mentary reactions caled from previous work.

When the pressure of the H on the membrane is

% decreased and its rate of entry to the mixt is
decreased, the time between explosions is in-
creassed. By means of eqs derived from the mech-
anism of the reaction, the article explains why
the combustion is only a flash and not a can-
plete burning of the entire mixt. Presented by
Acad N. N. Semenov 1k Jun 52
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USéR/Chenﬂstry - Fuels, Peroxides 21 Bep 52

"Ihe Mechanism of the Reaction of the Oxidation of
Propane With Photochemically Sensitized Mercury at
Room Temperature,” N. V. Fok and A. B. ‘§albandyan

Nuclegr Jei. RAbs.

DAN SSSR, Vol 86, Mo 3, PP 589-592
: o -3
Propane is oxidized at room temp with photochemi-
cally sensitized Hg to form propyl hydrogen per-
oxide. The reaction proceeds with a preliminary
exitation of the propane mol. Presented by Acad.

N. N. Semenov 5 Jun 52

247TLT

APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

o TR | Vi T OEN ) s
: — : 2 = SRS S A A - = . — TR ] ;

hyde formetan i lewme b i Bt sptenuty, rite oot
Lethae neenl by sort e sbidulae Cancduded that perazeda

redecabn, dustroyed oo vewnd wetlly, aes main rRactEan cnﬁ;me
. " @

2 " 3 'y
4 '-&%3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

A B e T R e O R e O R L e R S M S T U A A O AR AT R AR BB AT

| Aé»zlz?&ﬁy/% A8,

e V Th'evpfxoioch‘ex'nic'al gﬂdalion of pra ane at high tempera.
v an é.rw

Mures, N. V. Fok . Doblady Aksd. 61
Nouk 5.5.5.R. 89, 125~7(18563},—The photochem. oxida-
~tion of CyH,; was carried at 100-300°, for équal mixts. of
- CsHyand O at a pressure of 50 mm. At 100° AcH is present !
in the reaction products..-At 2007, aleng with izopropyl hy- '
) " droperoxide and ‘AtH, formaldehyde is present fn the reac.
Toemooe tion products to’ almtost the same extent ag AcH, As the
+ ; temp. bs foett{er nerenged, the rutlo of formaldchyde to AcH
. facreases. Among the oxidatlon products at 300° are ace-
; ‘tone and CO. The exptl. results indicate that the active
i . ‘centers{or the photochem, reaction are the peroxide radicals
! 3 which perisly on the walls of the reaction vesscl.
L J. Rovtar Leack
. ——etpptvl
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Cocmittes on Stalin Prizea (of the Counci) of Minieters U3SR) iu tne flelds of

ence and inventions announcez that the follcowing sctiantific works, pepular aclsn.
ook, mnd L=xibooks have bero eutmitied tor competiticn tor Staiin Prizes for
rars 1952 and 1953, {Sovetskego Hulturn, MHoscww, Eo. 22980, 20 Peo - 3 Apr 15940

L B R T

Ror Tt of Work
Halbandyan, AP, "The *".chanism of the
Voysvodskiy, VIV, ddetion and Centus-

tion of Tydrocon®

80: W-30604, 7 July 1954
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ALBAKD 6 B ydaktor;
,A.B., professor, redaktor; EMANUEL' ,N.M., professor, re :

- T pO,V.M., ;'edaktor; iBIEKKOVA,Ye.V., tekhnicheskiy redsk-

tor o S . ‘

[Chain reaction of gaseous phase oxidation of hydrocarbons] TSepnye

' zovol fase. Moskva, 1955. 209 p.
reakteii okisleniia uglevodorodov v ga ' ( et

1. Akademiye nauk SSSR. Institut khimicheskoy fisiki
' (Bydrocarbons) (Oxidation)
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USSR/Kinetics - Combustion. Explosions. Topochemistry. Catalysis. B-9

Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18562

Author : N.V. Fok,.A,B. Nalbandyan.
Inst . Academy of Sciences of USSR.
Title . To Mecharism of Photochemical Oxidation of Hydrocarbons.

Orig Pub : 1in the symposium Tsepnyye reaktsii okisleniya uglevodoro-
dov v gazovoy fatsii. M., AN SSSR, 1955, 118-139.

Abstract : Review of works published by the authors earlier
(Nalbandyen A.B., zh. fiz. khimii, 1948, 22, 1L443; Dokl.
AN SSSR, 1949, 66, 473; Fok N.V., Bereslavskiy B.B., Nal-
bandyan A.B., Shtern V.¥a., Dokl. AN SSSR, 1949, 67, 499;
Fok N.V., Nalbandyan A.B., Dokl. AN SSSR, 1952, 85, 1093;
86, 589; RZhkhim, 1953, 2853).
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Catalysis
Refferat»Zhur - Khimiya, No 4, 1957, 11220
Kleymenov N.A., Antopova I.N., Markemich A.N., Nalbandyan A.B.

Oxidation of Methane by Oxygen Atoms Formed on Thermal Decomposition
of Ozone ‘ "

Zh. fiz. khimii, 1956, 30, No 4, 794-T97

Formation of peroxide on oxidation off CHj under conditions of flow
(mixture CH, : Op = 1:1, rate of flow 400 cc/minute) in the presence
of 1.45% 0, becomes apparent at the same temperature (100-110°) that
decompoéit?on of 03 begins. On this ‘basis the authors consider that
{nitiator action 1is associated not with the-03molecule but with O
atoms which are decomposition products of 03.
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KARMITOVA, L.V.; YENIEOLOPTAN, N.5.; NALBANDYAN, A.B.

{trogen oxide
tudy of the initial phase of n

i:::;;:e:l ‘;x{dntion of methane (with !ngl:ah st'n;gary in A 9:9)
snsert), Zhur,fiz.khim. 40 no,4:798-810 Apr. .

Akadsniya nauk SSSR, Institut khimicheskey fiziki, Moskva,

L (Methane) (0xidation)
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“Pracer Study of the Mechanisu of the Reaction of Methane Oxidation,”

Probjemy Einstics ard Catalynis, . 9, Ieotopes 1n Catalywls, Kogcow, 1id-wo
AN SSBE, 1957, 4i2p.

Kost of the papsre in this eollestion were pregoatsd at the Comf o
Tretores 1o Catsizsis which toon sizan 1= Voseow, Mur 3. Apr 5, 1956
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! S0V/ 76-32-6-1/46
AUTHORS: . jarmileva, L. V., Naibandyan, A. B.: Cemsnov, Y. K-

TITLY: an lpvestigation of the Combustion of Hyarcgan dith xyzen
Above the Lower Self-Ignitson Limit (Iseledovaniye kinesiki
goreniya vedorodas a kislerodom +ad nizhnim predelom ssmo-
vcgplnmenenlya)

PURTODICAL:  Zhurnal flzicneskoy khimil, 1998s Vols 32 Np 65 ppe i133-1204
(UsHR) :

ABSTRACT ¢ The prouceas of low-temperature self-ignition and the kinetizs

j of combusticn can be classified in 5 stages ¢f reaction, the-

] summary velocity of the combustion of hydrogen being Getertifi-
ed by the modification of the concentrrvion of atomic hydre-
gen. For this process & differsutial equasion by l. ii. emenov
exists. As may be seen from a diagrar; the relative cuncens
tration of atomic hydrogen reaches cemparatively high values
during reaction, thus disturbing the reiation betweeir the
pressurs drep Ap and ihe consumption of eukaiznce. It was
observed that the pressure drop is proportionzl to the com=-

Card 1/3 bustion at low relative concentrationr of atomic hydrogen.

SEEE

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



“APPROVED FOR RELEASE:» Monday, July 31, 2000 CIA-RDP86-00513R001136020

T

N5 ¥E! R P .
= 2 EAERS SILSGEIAIR Ko T R R K6 | BRI R M RS

SOV /76326140
An Inveatigation of the Combustion of Hydrogen with Oxygen Avcve Liie Lower
SelfpIgnition Limit
A. A, Koval’skiy (Ref 2) found that the vchain ignitien™ is
_ transformed into a *“thermal igniticn” ai a higher initial
; pressure. In the present investigation meagurements were CON-
ducted within a wide range of tempecature and of pressure
in order to determine the mechanism of combastion, the decome
position constant k, and the activation encrgy &, of the re-
action H + 0, = OH % 0, Data from publicntions a¥ailable uk
present give different values for F, as may be seen from
papers by Varren (Ref 3), Kovallakiy {itef 2y, W, M. lemenov
(Refs 4, 95), Lewis and Flbe (Ref 6) and V. V. Voyeveiskiy
(Ref 7). 1t prosceads frcm the experimental purt thal the
investigations were carried out at 460-600°, individual
kinetic curves being given in this connestion. The obtained
regsults of the measurements accurately coincided with the
theoretical curve of the combuation maxima, the congtant of
reaction velccity having, #ith cne exceptiong practically
jdentirzsl values nt all e o028 The value of the censtnarnt
of reaction velccity bk, er .he drcomposition renction five
times exceeded that obteirot in tis napers by Ae Be Nalbandyan
and V. V. Voyavedskiy, uho »oiue ehtnined by Beldwin; Corney
Card 2/3 and Simmons (Ref 12) iu vbou. the wame. The nctivation energy
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in investigetion of the Combustion of Evdrogen Tith “xrgen Ahave the Lorsr
Self«Tgnition Limit :

E, of the decomposition reuction was determined according to
tgree>diff9rent methods, all yielding identical resulis.
ocummarily, it ean be stated on the strength of the evidence
found thut the maximum of reaotion velocity is chifted to
the range of luw cumbustion with a reduction of R = 2p /b .
This can be explained wilh the avove mentioned phavxoxrunono
of the increase oI concentration of hydrogen atoms. There
ere 12 figures, 4 tables, and 1% references, § of which are
Soviet.

ASGSOCIATION: Akademiya nauk 84558, Ingtitut khimicheskoy fiziki,Moskva
(Moscow Institute ot Chemical PhysicsyaS UtiuR)

SUBMLTTED: Decembel 34, 1957

1. Hydrogen~-~Combustion - 2. Combustion-~Velocity
-3. Oxygen--Chemical reactions 4. Mathematics

Card 3/3
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JAUTHORS: Kleymenov, He As, §al_b_a_rzdm:__éz_-5n\ 20‘1‘3?/5,3

2ITLE: The Interaction Between Ozone and Methyl Hydroperoxide
‘ (o vzeimodeystvii mezhdu ozonom i gidroperekis'yu metila).

PERIODICAL:  Doklady AN SSSR 1958, Vol. 118, Nr 1, pp. 125-127 (USSR)

ABSTRACT: Into an evacuated retort of a content of 8,5 1 (which was
kept at a given temperature in a thermostat) given quantities ,
of hydroperoxide and then of ozonized oxygen were quickly . ;
jntroduced. The concentration of ozone exceaded in all ex= .
periments the concentration of peroxide 5«6fold. By means of
the process discussed here peroxide can qualitatively be sep-
arated from ozone, The results of these experiments are
given in a diagram which shows the dependence of the concen-
trations of methyl peroxide on the duration of keeping the re=-
acting mixture at the temperatures of 25, 34, 43, 52 and 64°.
The points are situated well on the corresponding curves
within the frame of possible errors. From the kinetic curves
the constants of the reaction velocity and from the tempera-
ture dependence of the constant K of the reaction velocity the
activation energy of the interaction between ozone and methyl
hydroperoxide were then determined. In the diagram for the de-
pendence of the magnitude 1lg K on l/T the experimental points
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The Interaction Between Ozone and Methyl Hydroperoxide.

APPROVED FOR RELEASE: Monday, July 31, 2000

fit well on a straight line. From the tangent of the angle of
inolination of this curve the value E = 7000 kal/mol. was ob=-
tained for the activation energy. From the series of kinetic
curves the following can be seen: if about 15 minutes are ne-
cessary for the decrease of the concentration of the peroxide
by 50 % at 25 © this time reduces to 2,5 minutes at 64°. With
a reaction period of 25 minutes practically all the peroxide
has decomposed under the influence of ozone. Besides these ex-
periments a special investigation for the determination of the
main products of reaction of the interaction between ozone and
methyl hydroperoxide was made. The analysis of these products
showed that peroxide under the influence of ozone transforms
mainly into methyl alcohol. In the reaction products about 80%
of methylated alcohol and about 6 % of formaldehyde were found,
The primary products of the oxidation of the hydrocarbons in
the presence of slowly decomposing ozone are the hydroperoxides
of the corresponding hydrocarbons. The authors, however, could
not determine them as, under the influence of not-decomposed
ozone, they transformed completely into alcohols. There are 3
figures, 1 table, and 5 references, 2 of which are Slavic,
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The Interaction Between Ozone and Methyl Hydroperoxide. 20u1u55/58‘

: N USSR
{i Institute for Chemical Physics A
ASS00TRTION: (Institut khimicheskoy fiziki Akedemii nauk SSSR) .

PRESENTED: July 6, 1957, by V. N. Kondrat'yev, Academician.
SUBMITTED: Jung 26, 1957

AVAILABLE1 Library of Congress
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“ AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

card 1/3

S0V/20-122-1-28/44
Kleymenov, H. A.,_ lalbandyan, A. B.

Concerning the Problem of the Rdle of Ozone in the Initiation
of the Reactions of Oxidation of 8aturated Gaseous Hydro-
carbons (K voprosu o roli ozona v initsiirovanii reakisiy
okisleniya nasyshchennykh gazoobraznykh uglevodorodov)

?okla%y Akademii nauk SSSR, 1958, Vol 122, Nr 1, pp 103-105
USSR -

This paper gives some new data concerning the oxidation

of propane and hydrogen-which according to the authors'
opinion confirm the mechanism of the action of ozone through
the oxygen atoms. The experiments were carried out at at-
mospheric pressure. The products of the oxidation of propane-
peroxides and aldehydes - were eollected and then they were
analyzed by the usual methods. The experimental data concern-
ing the oxidation of hydrogen by ozonized oxygen are repre-
gsented by a diagram. A noticeable decomposition of the

ozone begins at a temperature of 85 , and also the oxidation
of hydrogen begins at the game temperature. If the contact
time increases from 21 to 40 sec, the temperature of the

2R }:ﬁ 754
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. SOV/20—122-1-28/44
Concerning the Problem of the Role of Ozone in the Initiation of the Re-
actions of Oxidation of Saturated Gaseous Hydrocarbons

beginning of the decomposition of ozone (and algo of the
oxidation of hydrogen) is diminished to 20 - 25°, gimilar
results are found for the oxidation of propane., Also in this
case, the beginning of the oxidation agrees with the decompo-
sition of ozone. This coincidence ‘apparently is caused by

the formation of active particles - by atoms or by excited
molecules of oxygen which initiate the chain reaction. By
further experiments, the nature of the initiation was inves-
tigated. According %o these results, the excited oxygen mole-
cules do not play an essential rdle in the oxidation reac-
tion and, therefore, the initiation of the reaction mustte
connected with a reaction of atomar oxygen. In order to in-
vestigate the correciness of this conclusion, the authors
carried out experiments concerning the initiation of the re-
action by oxygen atoms which were pr oduced immediately in

a mixture of methane and oxygen. The photochemical initiation
was uged for this purpose. If the methane-oxygen nixture

(715 % CH4 and 25 % 02) circulates under a pressure of 15

torr, ~ 9 % of the initial methane was oxidized to hydrogen
peroxide, and ~ 7 % - to formaldehyde. This experiment %ook
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S0V/20-122-1-28/44

Concerning the Problem of the Rdle of Ozone in the Initiation of the Re-
actions of Oxidation' of Saturated Gaseous llydrocarbons

PRESENTED:

SUBMITTED:

5 hours and the products of the reaction were frozen out at
the temperature of the liquid nitrogen. It is very probable
that formaldehyde is a secondary product of the photochemical
decomposition of hydrogen peroxide. The following conclusien
may be drawn from the data published in this paper and also
in a previous paper: The oxidation of saturated gaseous
hydrocarbons by ozonized oxygen is initiated by oxygen atoms
produced by the thermal decomposition of ozone. There are

3 figures and 7 references, 1 of which is Soviet.

April 24, 1958, by V. N. Kondrat'yev, Academician

April 17, 1958
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. 5(4) SOV/20—122—3-27/57
AUTHORS: Kleymenov, He hey_ Nalbandyan, A. B,
TITLE: The Investigation of the Reaction of the Low-Temperature

Oxidation of Methane Initiated by Atoms of Oxygen Produced

by the Thermal Decomposition of Ozone (Issledovaniye reaktsii

nizkotemperaturnogo okisleniya metana, initsiirovannoy atomami
kinloroda, obrazuyushchinisya pri termicheskon raapade ozona)

PERIODICAL: ?okla%y Akademii nauk SSSR, 1958, Vol 122, Nr 3, pp 420-423
USSR

ABSTRACT ¢ According to the results of previous papers, the oxygen atoms
produced by thermal deconposition of ozone initiate the oxi-
dation of methane by ozonized oxygen. Under such conditions,
methyl hydroperoxide and formaldehyde are the most important
products of the reaction. It was necessary ¢ investigate
the dependence of the yield of these products on various para-
meters (composition of the mixture, concentration of ozone,
time of contact etc.) and to compare the found relations with
the results of the oxidation of wethane and its higher homo-
logues sensitized by nercury. e oxidation by ozonized oxygen

Card 1/3 was carried out at atmogpheric pressure. A diagran shows the
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30V/20-122-3-27,57
The Investigation of the Reaction of the Low-Tewmperature Oxidation of
Methane Initiated by Atoms of Oxygen Produced by the Thermal Decomposition
of Ozone
kinetic curves of the formation of methyl hydroporoxide, found
at T = 150  for 3 compositions of the mixture. The experiments
were carried out for a constant concentration of ozone in the
initial mixture. In the investigated time intervals, the
yield of peroxide grows according to a linear law. A second
diagram shows the relation between the yield of peroxide and
formaldehyde as a function of the ozone concentration for an
equimolecular mixture of methane and oxygen (contact tinme
21 gec, temperatures 150 and 1800). The quantities of the
produced peroxide and formaldehyde are proportional to the
initial ozone concentration in the mixture. This linear re-
lation applies as long as the waste gases (otkhodyashchiye
gazy) contain ozone. In order to investigate the influence
of methane upon the yield of methyl hydroperoxide, a special
geries of experiments was carried out at T = 150, According
to the results found, the quantity of the produced peroxide
grows linoarly with the concentration. The amount of the de-
composed ozone remains constant. Similar results were found
for T = 180", Iy the concentration of oxygen during the ex-
Card 2/3 periments does not remain constant and if the oxygen éontained

i ; S
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80V/20-122-3-27/57
The Investigation of the Reaction of the Low-Temperature Oxidation of
+ Methane Initiated by Atoms of Oxygen Produced by the Thermal Decompcsition
of Ozone
in the mixture is replaced by methane, the abcve-mentioned
linear relation becomes a non-linear one. Other diagrams show
the increase of the quantity of the decomposed ozone with the
concentration of methane and the dependence of the peroxide
yield on oxygen. For oxygen concentrations from 30 to 90 %,
the quantity of the peroxide produced doea not depend on the
concentration of oxygen. According to a comparison of the
regults of this paper with the results of the photochemical
oxidation of methane, ethane, and propane, the mechanism of
oxidation is equal for both of these cases., There are 4
figures and 7 references, 6 of which are Soviet.

PRESERTED: May 2%, 1958, by V. N. Kondrat'yev, Academician
SUBMITTED: May 21, 1958

card 3/3
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5(3) : PUASE T FOOK EXPLOTTATION S0V/3198

Nelbandyan, Aram Bagratovich, snd Hikelay Szrgzyevicn Yenikolopyan
~—

Formal'degld - meterial dlya pl;s":msms (rormaldehydse: Rew Material for
Plastics) Moscow, AN SSSR, 1939, 68 p. (Serles: Akademiyn nauk SSSR.
Neuchno-populysrnnya ssriya) 17,000 copies printed.

Resp., Ed.: V.N, Kendrat'yev, Academician; Ed, of Publishing House:
vY.N. Vyazemteev; Tech. Ed.: AP, duseva,

Sponsoring Agency: Awnismiys naik 545R. Redkolleglye nauchno-populyarnoy
literatury.,

PURPOSE: This book is intend:i for chemists interested in plestics production,
students of organic chemistyy, and psrsons interested in the theory and
practice of symtstic matsrials prolaction,

COVERAGE: The bocklat deseribas the nature of formaldehyde, i1ts principal
properties, mathods for its production, and its most important chemical
reactions with other satstannsa Lo produce synthetle resins and plasties.
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Rew Meterisl (Cont.) s0v/3198

Also, scme propertiss oFf formaldizhyds products, sznd their industrial and
domestie uass are veviswad, v perscpalities are mentioned., There are
10 Soviebl referencss,

TABLE OF CGONTENTS:

Introduction 3
Ch. I. Formaldshyds =el Its Propzriiss 5
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S0V/80-32-4-38/47

The Préparation of Formaldehyde in a Jet Apparatus by Means of the Cxidation of
Methane Catalyzed by Nitrogen Oxides

a vessel, in which reactions take place, with K2B40 increases and
stabilizes the yield of formaldehyde and reduces the reaction tempera-
ture by 80 or 100°C; 2. The relative yield of formaldehyde (CH,0 : NO)
amounts to 10 to 12 molecules per one molecule of the catalyst; 3. The
optimum composition of the methane-air mixture was found to be 1 : 2;

4. The optimum temperature of the reaction is about 100°C; 5. The stable
run of the reaction is possible in metal vessels; 6, The laboratory
results were confirmed by experiments carried out in a pilot instal-
lation with a capacity of 13 m3/hr of gas-air mixture. There are 7
graphs and 35 references, 16 of which are Soviet, 14 English , 2 German,
1 Swisas, 1 French and 1 Japanese.

SUBMITTED: September 30, 1957
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AUTHORS: Porsykova, A. I., Voyevsdskiy, V. Ve, SOV/76-33-6-26/44
Halbandyan, A. B.
ot ——
TITLE: Pactoirntiiation c¢f Propane Oxidation in the Pres:inve 2T

Ammoria and Hydrogen Sulphide (Faboinitaiirovasiys ngisleniya
proran: v prisutstvii ammiaka 1 serovedoreda)

PERIODICAL: Zkurasl fizicheskoy khimii, 1959, Vol 33, N G,
pp 3336-1344 (USSR)

ABSTRACT: The theiwal sxilation of Jow, gaseols pavaffin Lyivzearbons
priceeds only at high temperasures al a notleeabl: rate; the
high teamperatura leals to a decay of the intermeiiats rroduzts
so that these produsts as well as the reactlion xinetics cannot
wa qavzesigated under thess a:zditicas. A pkotechemical
wsuaiion initiation gﬂlg 19, bezides %hs vatalyels, an
importaini method of (RI). The prkotochemical oxidation of low
gasaeoug hydrocarbone was first investigated Ly A. B.
Nalbandyan et al (Refs 1-3), end amcng other things, a
renction mecaanism of the propuse oxidation at low
temperaturs was suggested (i) ~ (B).. The photalysse (P) of
tha ammonia (I) and hydrogen suiphlde (II) have Dbeen

Card 1/3 jraufficlently examirac up to nuw; ol the othewn haend. it
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Photoinitiation of Propane Oxidation in. the Presence SOV/76~33-6-26/44
of Ammonia and Bydrogen Sulphide

must be assumed that at a (P) of (I) or (II) in the
presence of a mixture of propane (III) and oxygen (IV), the
resulting inorganic radicals will form propyl radicals with
the molecules of (III), thus initiating the (III)-oxidation.
The latter has already been observed (Refs 16, 17), the mode
of origin of the formed acetone could not be clarified. The
present experiments were carried out in a vacuum device (Fig
which was equipped with 2 quartz larps PRK-2. The reaction
products were frozen out by liquid nitrogen. The experiments
led to the following statements: Isopropylhydroperoxide (v),
acetaldehyde and formaldehyde form at 200-220°C as main
products of the photochemical propane oxidation. The (RI)
with (I) gives at 220°C a yield of reaction products of

5 per decomposed (I)-molecule, which is considered as
a confirmation of the chain mechanism in the process. The
present results as well as those obtained by A. B. Nalbandyan
et al permit the assumption that the propene oxidation,
photoinitiated with mercury (Refs 1-3), ammonia or hydrogen
sulphide, proceeds according to the same chain mechanism,
independent of the type of initiator. The acetone which - as

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



Photoinitiation of Propane Oxidation in the Presence SOV/76-33-6-26/44
of Ammonia and Hydrogen Sulphide :

mentioned above - is observed in static experiments, is
produced by the decay of (V). There are 5 figures; 1 table,
and 23 references, 7 of whish are Soviet.

ASSOCIATION: Akademiya nauk SSSR,Institui khimicheskey fiziki Moskva
(Academy of Sciences of the USSR, Institute of Chemical

Physics Moscow)

SUBMITTED: November 27, 1957
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. AUTHORS: Anisonyan, A. A., Beyder, 5. Ya., 50V/76-33-8-4/39
Markevich, A. M., Nalbandyan, A. B. (Xoscow)
TITLE: A Study of the Oxidation and Decomposition Reactions of

Formaldehyde at High Temperatures
PERIODICAL: phurnal fizicheskoy khimii, 1959, Vol 33, Nr 8, pp 1695-1700 (USSR)

ABSTRACT: In order to develop the technology of a methane oxidation to
formaldehyde (I) it was necessary to study the stability of (I)
in the reaction gas (Refs 1.2). Since the corresponding data found
in publications refer to relatively low temperatures and lmger caact
times, and thus did not guffice for the desired purposes, special
experiments were carried out in the present case. The oxidation
and decomposition reactions of (I) were studied within the
temperature range of 500.-850° at a contact time of 0.3 seconds
and atmospheric prassure. The studies were carried out in a flow
unit (Fig 1). The (I) concentration in the initial gas mixtures
was 1 % by volume thronghout, The oxidation reaction was studied
with a mixture air: (I) =99 : 1 in an empty reaction vessel as
well as in one fillsd with packing. It was found that the
oxidation rate largely depends on the surface properties of the
walls of the reaction vessel as well as on the S/V value. Washing
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"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86- 00513R001136020

S5 "*@m‘m%%mr % gﬁm”‘vﬁrﬂ&‘iﬂ?ﬁ FER LS
BT A

PR m.‘i’ %7 e ‘E'”& ’.j“' SRS NS

SUBMITTED:

Card 2/2

- A Study of the Oxidation znd Decomposition Heactions of  S07/76-33-8-4/39
Formaldehyde at High Temperatures

out the reaction vessel with a 2 % K2 4 l-solntion, and filling

it with packings, resulted in a considerable retardation of the

oxidation reaction ef (I). MO additions (0.1 %) tc the initial

gas mixture greatly accelerates the reaction in the presence of

cxygen, The decomposi*ion reaction of (I) was studied in mixtures
2 (I) = 99 : % in the absence of oxygen, and it was found

that thers is no dependence of the decomposition rate (DR) upon
the properties ¢f the surface of the reaction vessel wall, or
the S/J valve. NO additions (up to U.8 %) did not show any marked
effect upon the (DR) either. There are 7 figures and

6 references, 4 of which are Soviet.

August 1, 1957
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EUTHORS:

TITLEs .

PERIODICAL:

ABSTRACT:

Kleymenov, N. A., Nalbandyan, A. B. S0V/20-124-1-33/69

On the Ways of Forming Methyl-Hydroperoxide and Formaldehyde
in the Reaction of Low Temperature Oxidation of Methane

(0 putyakh obrazovaniya gidroperekisi metila i formal'degida
v reaktsii nizkotemperaturnogo okisleniya metana)

onlady Akademii nauﬁ SSSR, 1959, Vol 124, Nr 1, pp 119-122
(USSR) : v

On -the basis of the oxidation of methane, this paper for the

first time provides qualitative proof of the existence of

parallel reactions leading to the formation of aldehydes and
peroxides. Besides, the production rates of all these substances
are determined. This problem was solved by employing the

method of merked atoms. The reaction, which occurs at low
temperatures; was photochemically initiated. The light source

used was a mercury-quartz lamp PRK-2. For the purpose of a

maximum utilization of energy, & quartz device of special
construction was developed, which makes irradiation from the
interior of the reactor gossible. By means of provisional

tests carried out at 360°, it was found that, within the interval §
of time under investigation, no other products besides peroxide -
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Oh the Ways of Forming Methyl-Hydroperoxide and SOV/20-124-1-33/69
Formaldehyde in the Reaction of Low Temperature Oxidetion of Kethane

and formaldehyde were formed. In order to intercept these
substances, gases emerging from the reactor were allowed

to pass through aqueous sbsorbers. The concentration of the
peroxide in the solution was idiometrically determined. The
authors also developed & new method of determining formaldehyde.
A diegram shows the kinetic curves of the production of CHBOOH

and 0320 at 3600. The yield in connection with these products

is, within the interval of time under investigation, & linear
function of the duration of the contect. The second diagranm
shows the variation of the specific activities of peroxide
and formaldehydes. The existence of an activity in the
-formaldehyde shows that e certain portion of the peroxide
decays or is oxidized into formaldehyde. It is characteristic
of the result obtained by the present paper that the curve for
the specific activity of peroxide in its entire extent develops
above the curve for the specific activity of formaldehyde. Such
a behavior of specific activity is known to be cheracteristic of
parallel reactions. At the temperature used in the present case
Card 2/3 about 64% of the methane participating in the reaction go over
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On the Ways of Forming Methyl-Hydroperoxide and SOV/20-124-1-33/69
Formaldehyde in the Reaction of Low Temperature Oxidation of Methane

into formaldehyde by the immediate decay of the peroxide
radical. Only 36% of the methane is transformed into
hydroperoxide by the reaction with the peroxide radical. The
ratio of the production rates of formaldehyde and peroxide is
f/Wp = 1,75, end herefrom it is possible to determine the

difference AE between the activation energies of the isomerizatim-
and decay processes of the peroxide radical and its reaction with
methane. The authors found AE % 9600 cal/mol. There are

2 figures, 1 table, and 10 references, 9 of which are Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

PRESENTED:  July 28, 1958, by V. N. Kondrat'yev, Academician

SUBMITTED:  July 24, 1958
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AUTHORS: = Kermilova, L. 7., Teuizolopyan, N. 8., 8/076/60/034/03/009/038
Nalbandyan, A. B. (Moscow) B115/B016

TITLE: 'ﬁkinetica and Mechanism of lethaneﬂbxidation. I. Fundamental

Macrokinetic Rules

PERIODICAL: %hurn;l fizicheskoy khimii, 1960, Vol 34, Nr 3, pp 550 - 558
U83R

TEXT: The papers by N. N. Semenov (Refs 1,2) dealing with the oxidation proc-
esses of hydroearbons are mentioned. In the present paper the results of a
thorough investigation of the kinetics and composition of the oxidation products
of methane during the entire course of reaction in a vessel with exactly pre-
scribed type of surface are given. The rules in the accumulation of intermediates
(CH20 and H202), some new phenomena in methane oxidation, and the probable me-

chanism of the process will be dealt with in the following publications of this
series. The experiments were carried out in a static device already previously
described (Ref 4). To analyze the formaldehyde and hydrogen peroxide a calori-
meter of the type FEK-M was used. The experiments were made in a temperature
range of from 423 to 513°C, in a pressure range of from 117 to 375 torr, and

at ratios of CH,:0, = 0.5; 1 and 2 (Figs 1-3), in which connection the

Card 1/3
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6913
Kinetics and Mechanism of Methane Oxidation. 8/076/60/034/03/009/038
I. Fundamental Macrokinetic Rules B115/B016

accumulation of reaction products (CO, co,, H,, H20) was pursued. The reaction

kinetios in dependence on temperature (Fig 4), and the influence exerocised by
the composition of the initial mixture and initial pressure upon the kinetiocs
of methane oxidation (Figs 5,6) were pursued. It is pointed out that the maxi-
pam rates of the consumption of initial reagents and acoumulation of end prod-
vots of the reaction in the temperature range investigated are in agreement
with the stoichiometric ratios. The activation energy of methane oxidation is
41.5 + 1 koal/mole. The dependence of the maximum rate of methane consumption ~
on the initial pressure of the reaction mixture and its logarithmic anamorphosis

is pursued (Fig 7). The degree of the completeness of the reaction of methane
oxidation (n = 2,7), the reaction degree for methane (a = 1.62), and that for

oxygen (B = 0.96) at a total pressure of y # 0.1, were determined (Figs 8,9).

The dependence of the induction period on the pressure of the initial mixture

and its logarithmic anamorphosis are given (Fig 10). The temperature coeffici-

ent (E; =36+ 1 kcal/mole) was also determined. The student V. T. Il'in also

agssisted in this investigation. There are 10 figures and 22 references, 10 of
which are Soviet.
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Kinetics und Mechanism of Mathans Cxidation. 8/076/60/034/03/009/038
I. Fundamental Maorokinetic Rules B115/B016

ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki (Academy of
Sciences of the USSR, Institute of Chemical Physics)

SUBMITTED:  June 5, 1956

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

e R B e e I e L o B Tt B A R SIS g

8/076/60/034/05/08/038
5. 3400 (1) 3010/B002
S’ Bl 00
- AUTHORS: Karmilova, L. V., Yenikolopyan, N. S., KNalbandyan, A. B.

TITLE Kinetiocs and Mechanism of Methane Oxidation, II. Kinetics
. of Accumulation of Intermediates 1\

PERIODICAL: Zhurnal fizicheekoy khimii, 1960, Vol. 34, No. 5,
PPo 990-994

TEXT: The investigation under review was conducted with the participa-
tion of I. Yu., Ovarova. The authors studied the kinetics of accumulation
of formaldehyde’land hydrogen peroxide in the Egjhané1oxidation in a quartz
vesnel treated with HF, The influence of temperature was tested with a
gtoichiometric methane - oxygen mixture at 235 torr pressure and itemper-
atures of 426, 472; 4915, and 51300 (Figsc 1=4, kinetic curvaa)° The
analysis of the curves showed that formaldehyde appears as primary inter-
mediate, while hydrogen peroxide is formed after longer contact times

by oxidation of formaldehyde., The maximum concentration of formaldehyde
rises with temperature, while that of hydrogen peroxide drops. The yield

of hydrogen peroxide drops likewise with a rise in temperature. The activa-
tion energy of the formaldehyde formation amounts to E a7 .8+0.5 kcale
Card 1/2 Y (CH,0)max " *"=
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Kinetlcs and Mechanism of Methane Oxidation. 8/076/60/034/05/08/038
II. Kinetics of Aocumulation of B010/B002
Intermediates

The maximum yield of formaldehyde increases in proportion to a rise in
the initial pressure of the gas mixturse, While the yield of hydrogen
peroxide depends but 1ittle on the formaldehyde content in the mixture,
the maximum yield of formaldehyde rises linearly with rising methane
content in the gas mixturs., With ratios 02 : CH4 = 2 to 0,86, the maximum

yield of formaldehyde is independent of the oxygen content in the gas
mixture, whereas in the case of 0, : CH4 = 0,86 to 0.128, CH,0 .. drops

linearly with dropping oxygen partial pressure. A paper by A. M. Markevich
is mentioned in the text. There are 11 figures and 13 references; 8 Soviet
and 5 English,

SUBMITTED: “wJJjune 5, 1958
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BO15/B061
5.3200
AUTHORS: Karmilova, L. V., Yenikolopyan, N. 5., Halban_d an, A. b.

Vb A £y T

Semenov, N. N. (Moscow)

"TITLE: Kinetics and Mechanism of the Oxidatiog of Methanej
III. Detailed Mechanism of the Reaction

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 6,
pp. 1176-1185

PEXTs On the basis of the kinetic deta and the modern conception of the
energy of elementary reactions of radicals with stable molecules, a
scheme of the most probable oxidation mechanism of methane in the
gaseous phase is derived, with due consideration of the branch reaction
of formaldehyde in the process. The oxidation mechanism can be
ropresented to greater degrees of conversion by the following system of

reactionsi CH4 + 02 -cci{} + 1162 (0) cfl3 + 0y = CH50 + o8 (1)

OH + CH, = H,0 + 633 (II) OF + CH)0 = H,0 + GO (II')

Card 1/2
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Kinetics and Hechanism of the Oxiazcidu o’ 8/0176 6&5%%?/06/04/040
Methane. III. Detailed Mechanlsdh 0L - vue BO15/B0O61
Reaction

CH,0 + 0, - ECO + B0, (III) EEO + 0, —CO + 80, (1V) 1162 + CH, =

1] ——
= Hy0, + 633 (V) 362 + CH,0 =~ H,0, + géo (v') oH ~TiT oF the vessel

Calculated data of the maximum rate of oxidation compared with

experimental data are given in Table 1 for temperatures of 472°, 491.5°

and 513°C, and the values of the kinetic parameters of the methane

oxidation in Table 2. The quantitative agreement of tha values

calculated according to the derived mechanism with those of the experi- ~
mental data confirm the validity of the proposed reaction mechanism.

L. I. Avramenko, A. M. Markevich, and V. V. Voyevodskiy are mentioned in

the text. There are 2 tables and 20 references: 14 Soviet, 4 British,

and 1 Canadian.

ASSOCIATION: Akademiya nauk SSSR Institut khimicheskoy fiziki (Academy
of Sciences USSR, Institute of Chemical Physics) N

SUBMITTED: June 23, 1958
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5/020/60/132/04/36/064

B004/B00T
AUTHORS: Azatyan, V. V., Voyevodskiy, Y. V., Corresponding Member of
The A5 USSK, Halbandyan, A. B.
TITLE: Determination of the Rate Constant of the Reaction of Atomic

Oxygen With Molecular Hydrogen \
— B el Sk B
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 4., pp. 864-867

TEXT: For the reaction 0 + H, = OH + H (III) the rate constant ky ; wes
determined by measuring the lower flash point of CO + 02 mixtures in the q»fff'

case of various additions of Hza On the basis of the reaction mechanism

suggested in publications, among them those by V. N. Kondrat'yev (Bef. 6),
N. S. Yenikolopyan and A. B. Nalbandyan (Ref. 7), the authors derive
equation (1) for the flash point and equation (35 for the dependence

between the total pressure P and the partial pressures Po and PH , and
2 2

finally equation (8) for log (tan a/sz’S), where tan a and the factor b

Card 1/2
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Determination of the Rate Constant of the $/020/60/132/04/36/064
Reaction of Atomic Oxygen With Molecular B004/BOOT7
Hydrogen

are graphically to be determined. The experiments were carried out in a
vacuum vessel., Fig. 1 shows the dependence of the flash point for mixtures
of 2C0 + 02 + xH2 at different temperatures, and Fig. 2 the dependence of

p0,, OB 1/P pH, ° Herefrom it was possible to determine tan « and b (Fig. 3).
2 2

For the constant kiy;y kypp = 1.5. 107! xp (- 12, 100+ 00 ) em 3 mole™!.sec™

was found. There are 3 figures and 11 references: 6 Soviet, 1 British, end
1 German,

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Academy of Sciencggi_USSR)

SUBMITTED: February 9, 1960
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81406
: s/oz7/60/132/06/31/ose
° B004/B0O05
53400
AUTHORS ¢ Gorban', N. I., Na_lpandyan, A. B,
TITLE: Determination of Rate Constants for Elementary Reaciions of

Hydrogen Atoms With ngdrooarbon_g‘\

PERTODICAL: Doklady Akademii mauk SSSR, 1960, Vol. 132, No. 6,
PP. 1335-1338

TEXT: The authors discuss the papers by N. N. Tikhomirova and V. V.
Voyevodskiy (Ref. 2) who found the constants of the reaction E + RH =
=H, +R (1) by determining the lowering of the upper ignition point in X

hydrogen-hydrocarbon mixtures. The authors suggest a variation of this
method which facilitates a more accurate determination of the constanis
and the activation energy of the atomic hydrogen with various hydrocarbons,
and is based on measuring the raising of the lower ignitgon point. This
determination is made in the temperature range 400 - 550°C where the in-
fluence of water vapor and the reaction of HO2 with other molecules are

gtill negligibly small, Equation (II) is written down: 2K2(02) = K+ x50un;
card 1/3
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81406

Determination of Rate Constants for Elementary 5/020/60/132/06/31/068
Reactions of Hydrogen Atoms With Hydrocarbons B004/B005
where K, is the rate constant of the reaction H + O2 = 0H + 0, K4 the

rate constant of the adsorption of H atoms by the walla of the reaction
vessel, and K. the rate of the reaction (1). Equation (IV) is derived:

AP/PRH = 5/2(K5/K2), ahere AP is the difference of the partial pressures

of oxygen at the lower ignition point in the presence of the inhibitor
RH and without an inhibitor, PRH is the paritial pressure of the inhibiting ‘X

hydrecarbon. K5 can be computed from the experimentally found AP and Ppps
as woll as the values for K, indicated in Ref. 5. Equation (v) is obtained
by intrcducing the energy equations Ky = Kg exp(-Es/R'l‘) and K,= K; exp(-E2/RT),
and by taking the logarithm. AE = B, - E. is determined from the inclina-
tion of the straight line in the diagran log(AP/Pgg)s 1/T. The lower igni-
tion point of H2 - 02 mixtures was determined in a quartz vessel which had
been waphed with hydrofluoric acid, distilled wator, and 2% potassium

Card 2/3
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Determination of Rate Constants for Elementary 8/020/60/132/06/31/068
Reactions of Hydrogen Atoms With Hydrocarbons B004/B005

tetraborate., Low measurement values were obteined in this way. Inflammation
was recorded by means of a diaphragm manometer. Figs 1, 2 show the tempera-
ture dependence of the lower ignition points for 2H2 + 02, and with the

addition of 0.6% of C,H, or 0.4% of C5Hge Table 1 indicates the values for
KS and E5 with the addition of ethane, prcpane, or butane, Figs. 3, 4 show
the linear dependence of the log(AP/PBH) on 1/T with the addition of ethaneb(

or propane. The values obtained are higher than those indicated in Ref. 1,
and come near to.those measured by E. W. R. Steacie (Ref. 11). There are
4 figures, 1 table, and 6 references: 4 Soviet, 6 British, and 1 American.

. 'ASSOCIATION: Institut khimicheskoy £1ziki Akademii nauk S5S5SR
(Insgitute of Chemical Physics of the Academy of Sciences,
USSR

PRESENTED: February 5, 1960, by V. N Kondrai'yev, Academician

SUBMITTED: February 2, 1960
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s/195/60/001 /003/001 /013

/l /000 B002/B058

AUTHORS:  Ivanov, O. A., Nalbandyan, A. B.
/——————-—_\

TITLE: On the Dependence of the Lower Self-ignition Limit of
Hydrogen-oxygen Mixtures on Their Composition

PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No. 3, pp. 337 - 339

TEXT: The lower self-ignition limit of hydrogen-oxygen mixtures was

measured at 430°C (1), 470°C (2), and 520°C (3). A quartz vessel was used
which was cleaned with concentrated hydrofluoric acid and then treated with
8 2% golution of potassium tetraborate. The lower self-ignition limit was
determined by measuring the pressure change. Fig. 1 shows the dependence
of the limit pressure Py, (mm Hg) on the mol fraction ¥ "‘[oz/(ﬂz + 02)].

The equation Plim'y = const derived according to the theory by N. N.

Semenov is . strictly valid between 5 and 5073 02. For the adhesion of the
H atoms to the walls of the quartz vessel at y(O.‘j, the probability[H

card 1/3%
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On the Dependence of the Lower Self- s/195 60/001/003/001/015
ignition Limit of Hydrogen-oxygen Mixtures B002/B058
on Their Composition

was calculated as 4,38°1O'5, 5«24-10-5, and 6.36'10'5, The temperature V\

dependence of £H is given by formula:

B 1
ex 5 i
P Rr

=

“H ¢y

resulted as 4.6 Kcal/mole. A, Biron, L. V. Karmilova are mentioned.

e

There are 2 figures and 4 Soviet retforences.

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of
Chemical Physics AS USSR)

SUBMITTED: January 20, 1 960
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Faguriaon pm e 1)

o
Legend to Fig. 1: 1) 430°C; 2) 470°C;
3) 5200C, a) Py oo He
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Al25/AG26
AUTHORS s Kieimenov, N.A.: Nalbandian, A.B.
= \ :
TITLE: Oxidation of Methane'at Low Temperatures'v

PERIODICAL: Revista de Chimie, 1960, Vol. 11, Ne. 7, pp. 391 - 401

TEXT: Subject article deals with the oxidation of methané\at low tempera-
tures. Brief reference is made tc the authers of several methods of methane ox-
idation, including the oxidizing reaction at low temperature'\(ﬂefﬁ, 3 and 4).

Out of these methods, the authors selected the foliowing two, which have been L//

employed by the Laboratory of Hydrocarbon Oxidaticns at the Physicc-Chemical In-
stitute of the Scviat Acadenmy of Sciences in Moscow, to sxplain the oxidation _—
mechanism of hydrocarbons at low temperatures: I. Oxidation of hydrocarbons by
photochemical sensitization with mercury, worked out by the authors (Refs. 5 -

7). J.A. Grey (Ref. 13) examined the oxidation of ethane and methana. The au-
thors (Ref. 15) studied the oxidation of methane. They all came to the conclu-

sion that the oxidation of hydrocarbons at low temperatures takes place accord-

ing to a unitary mechanism by the corresponding alkyl and hydroperoxide radieals.

ITI. Utilization of ozone a3 initiator in the oxidizing reaction. On the basis

Card 1/3
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s (Refs. 17 - 28), it can b conclud-

of the resul
ed that the formation of the reaction products is ccnditioned not only by the
e hydrocarbon and ozone molecules, put alse a catalytis

direct interaction of th
action of the ozone is perfarmed. Referente 1s mads to the reaction mechanism
recommended by Norrisch (Ref. o7). Pease and hiz co~workers (Refs. 2 - 31

came to the conclusion that the stakble primary products of the oxidattion of hy-
drocarbons are the corresponding alcohols: pcecrding to the authors (Refs. 32
and 33), in the oxidizirg reaction of methane {nitiated Ly ozone, the initial
oxidizing product 1s not alcohol put methyl hydroperoxiden In order 2 explain
the discrepancy petween these two results, the authors conducted several experi-
ments. The study of the reaction of methyl hydroperoxide was carried out with 2
gpecial vacuum {installation (rig. 1) at 25 3k, 43, 52 and G4¢C. The analysis
of the products proved thal 80% of the inittal peroxide pasees over into CH30H,
and approximately 6% into CH0- The kinstic oxidation of methane in the presnce
of. small amounts of ozone was ca t method 1in the instel-
1ation shown in Figure 3. Experiments on the thermal Gecomposition of gggggj}
proved that the oxidizing reactiocn of methane at the peginning of
n of czone and is prcduced not by ozLnes but by its de-
1nd1fferent from the com-

ts obtained by aifferent author

the thermal decompositio

composltion productsu Another experiment preved that,
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position of the mixture, the beginning of the ozone decomposition remaing con-
stant. 8.I. Pshezhetskiy and his co-workers (Ref. 37) reported the same fact in
case of butane. On the basis of these results, the authors concluded (Refs. 32,
33, 38 and 39) that the oxidation rsaction is initiated by oxygen atoms formed
by the decompositicn of ozone. A esries of experiments was carried cut, to ex-
plain the dependence of methyl hydroperoxide (Fig. 10) and formaldehyde (Fig. 11)
from the initial ozone cencentration. After examining the influence of methane
and oxygen on the efficiency of msthyl hydroxide, the authors came to the conclu-
sion that the oxldation reaction of hydrocarbons ai Jow temperatures is initiated
by oxygen formed in the thermal decomposition, For direct determination of oxy-
gen atoms in the reaction zons the method of Gheidon (Ref. 43) was used. These
experimental results prove that ozone is only the carrier of oxygen, which ini-
tiates the oxidation of methane, 3,1, Pshezhetskiy (Ref. 44) came to the same
conclusion. The oxidation of methane infitiated by ozone confirms the general
conlusion that the oxidaticn of hydrocarbons at low temperature has a chain char-
acter, the chain being supported by alkylie and peroxydic radicals. There are
16 figures and 44 references: 21 Soviet, 8 German, 12 English, 2 Swiss and 1 Un-
identified.
ASSOCIATION: Physical-Chemical Institute of the USSR Academy cf Sciences in Mos~
cow

AN
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KARKILOVA, L.V.; YENIKOLOPYAN, N.S.; NALBANDYAN, A:B. (Moscow)

Kinetics and mechanism of methane oxidation. Part 1. Zhur. fiz.
khim. 34 no.3:550-558 Mr $60. (MIRA 13:11)

1. Akedemiya nauk SSSR, Institut khimicheskoy fiziki.
(Methane) (Oxidation)
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// éogﬂafa/fo {s‘é/q) E111/E130

AUTHORS ; Azatyan, V.V., Voyevodskiy, V.V,, and Nalbandyan, A.B,

TITLE: Determination of the rate constant for the reaction
of atomic oxygen with molecular hydrogen

PERIODICAL: Kinetika i kataliz, v.2, no.3, 1961, 340-349

TEXT: The reaction of atomic oxygen with molecular hydrogen
to give the hydroxyl radical and atomic hydrogen often occurs in
the oxidation process, sometimes playing an important part, This
reaction has not been sufficiently studied and there are no
reliable published data on its rate constant. The authors have
used a new method for making this determination. The velocity
constants were measured by observing the flame boundaries in the V/*/’
burning of carbon monoxide in the presence of varying small
concentrations of hydrogen. A conventional type of reaction
apparatus was used, but it was found that the quantities reacting
could be. increased by coating the walls of the reaction chamber,
NaCl and KC1l coatings gave a several-fold increase, but Mg0O gave
an increase of about fifty times, and therefcre all work was done
with magnesia-coated chambers, since much sharper flame-edge
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resolution could be obtained. The reaction oven temperature was
controlled to £ 0.2 °C. Fig.2 shows values of the ignition limits
as functions of temperature (570-660 °C) for a mixture of

2Hp + Op (curve 1) and mixtures of 2C0 + Op with 5.26, 3,06 and
1.01% Hp (curves 2, 3 and Lk respectively) for the 55-mm diametex
vessel; results for 2CO + 0o mixtures with 7.95, 4,15, 2,04 and
0.695% H, are shown by curves 1, 2, 3 and 4 respectively in Fig.6.
The work showed that the main carriers in the chain are OH and O,
that the main reaction in the recombination of 0 and H atoms

is their destruction on the vessel walls, and that the hetero- V/Y/
geneous chain-breaking occurs in the diffusion region., The
reaction temperature was varied between 570 and 660 °C and the
hydrogen content of the mixtures from 0.7% to 8%. Because of the
sharp edge definition possible, the reaction occurred under

conditions of:

ed/n 3 1,
where e is the effectiveness of recombination of active centers
at the surface, d the diameter of the vessel, and A\ the mean

free path (as verified by addition of inert nitrogen gas).

s S
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~.Confirmation of the correctness of the approach used was obtained
by independent calculations using diffusion in cocfficient values,
The rate-constant values for the reaction O + Hp = off + H was
found to be ;| 44 xAlo'loe ~ 11700/RT

and for H + Op = oH + 0,

Determination of the reaction ...

- 15900/RT
1.30 X 10’1°e

cm3,mdlecule—1.sec—l.

L.I. Abramenko, R.V. Lorentso, V.N. Kondratyev and N.S, Yeni-
kolopyan are ment ioned for their contributions in this field.
There are 8 figures, '3 tables and 30 references; 13 Soviet-bloc, V/Y/
1 Russian translation from non-Soviet publication, 1 English
translation from a Soviet author, and 15 non-Soviet-bloc.
‘The four most recent English language references read as follows:
Ref.20: D.R. Warren, Trans. Faraday Soc., V.53, 199, 1957.
Hef.21l: D.R. Warren, Trans. Faraday S0c., V.53, 206, 1957.
Ref.22: 1.G. Greaves, J.W. Linnet, Trans. Faraday Soc., v.54,
1323, 1958. .
Ref.29: P. Gray, Trans. Faraday Soc., V.55, o8, 1959.
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ASSOCIATION: Institut khimicheskoy fiziki.. AN S8S8SR
(Institute of Chemical Physics, AS USSR)

SUBMITTED: February 21, 1961
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Electron paramagnetic resonance method used for detecting
atomic hydrogen in a rarefied flame of a moist mixture of
€O and 0. Kin.d xat. 2 no.6:940-941 N-D '6l. (MIRA 14:12)

1., Institut khimicheskoy fiziki AN SSSR.
(Hydrogen--Spectra) (Carbon monoxide)

(Oxygen)
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16“2510 E071/E435
AUTHORS ¢ Mantashyan, A,A.,. Moshkina, R.I, and Nalbandyan, A.B,

e e e .
TITLE: On the behaviour of the methyi peroxide radical in ths
reaction of low temperature oxidation of methane

PERIODICAL: Akademiya nauk Armyanskoy SSR, Izvestiya.
Khimicheskiye nauki, v.1l4, nc.3, 1961, pp.185-195

TEXT: A study was made of the behaviour of the methyl peroxids
radical within a wide range of temperatures in the reaction of
oxidation of methane photosensibilized with mercury, the differe¢n::
between the activation energies of iscmerization and decomposiiicn
of the peroxide radical and its reaction with methane was
determined, The residence %time of the reaction mixture in <he
irradiation zone was varied from 2 to 8-10 sec. The experim=nts
were carried out at atmospheric pressure within the tempera:ure
range: room temperature to 400°C, A quartz lamp [PK-2 (PRK-2)
was used as a source of radiation, it was placed inside the
reactor which consisted of three quartz tubas, placed co-axiailly,
The lamp, placed in the internal tube, was cooled with cir:zulating
distilled water. The space between the first and second tube was

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(
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continuously evacuated with high wvacuo pumps, The spaze be:iween
the second and the third tube served as a preheater and a rsactor,
Before passing into the reacior, the reaction mixture (90% CHj.
10% 02) was saturated with mercury vapour at room temperature,
For the determination of the velocity of formation of methyl
hizroperoxide and formaidehyde, methyl hydroperoxide marked with
was introduced into the recction mixture. The sxperimen<tzl
procedure used was described previously {(Ref.8: N.A.Kleymencv,
Candidate dissertation, IKhF AN SSSR, 1959; Ref.9: R.I.Moshkizna,
N.L.Galanina, A,B,Nalbandyan, Izv. AN SSSR, OKhN 10, 1725 {1959)),
It was found that the yield of oxidation products, calculated fcr-
1 litre of the reaction mixiture passed through the reactcr,
increases linearly with increasing residence time of the mixture
in the irradiation zone {(up t¢ 10 secx), Within the range of
temperatures studied, the yield of the peroxide increases wi<h
temperature, reaches a meximum (280 to 310°C) and then sharply
decreases to zero, Formaldehyde appears in the rea:ticn preducts
later than peroxide and its yield is continuously increasing, Oon
the basis of velocities of fcormation of fermaldehyde (Wa) and
methyl hydroperoxide (Wwn), it was calculated that at 300°C abou~
Card 2/3
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57% of methane, consumed in the reaction, is transformed into>
formaldehyde by-passing the methyl hydroperoxide stage, Of the
total formaldehyde formed at a given temperature only 7% is form:d
from peroxide on its thermal decomposition, On the basis of the
ratios of Wa/Wn (determined for the temperature range 190 to 3257C)
the difference in the activation energies AE of the processes of A(
isomerization and decomposition of the peroxide radical and its
reaction with methane was determined (AE « 8500 cal/mole), From
the above data the ratio of the velotity comnstants of the

reactions CH300~3CHp0 + OH (4) and CH;COO + CHq-c@CH3COOH + CH3 (2)
was calculated: Kq/Kz = 2,5 x 1022 -m-3% There are & figures and
10 references: 9 Soviet and 1 nonaSoviat. The reference: Lo the
English language publications reads as follows:

H.Callender, Engineering 123, 147, 182, 210 (1927)3; A.C.Egerten,
L.Smith, A.R.Ubbelohde, Phib, Trans. A.234%, 433 (1953) E,W.Mardles,
J.Chem. Soc, 1928, 8723 J.A.Gray, J.Chem, So=, 1952, 3150,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics AS USSR)

SUBMITTED: March 19, 1962
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AUTHORS ; Mantashyan, A.A., and_gg;handxﬁﬂL_é;E;

TITLE: Photochemical oxidation of aethanc sonsitizod
mercury vapour, Part 1. Reaction at room
temperature

PERIODICAL: Akademiya nauk Armyanskoy SSR. Izvestiya.
Khimicheskiye nauki, v, 1%, no.6, 1961. 517.326

TEXT : The authors investigated the kinetics and mo hany -m
of photochemical oxidation of ethane at room temperature. Th-
mixture of reactants was saturated with Hg vapour at 20 °C ann
was passed into an evacuated glass rcactor. Tt was subjo:t-1
the action of light from a guartz-mercury lamp [IPK -2 (bin o° D*/
for a few seconds and was then removed from the reactor.
Reactions at high temperatures were carried out by placing th=
reactor in an electrical furnace, It was c¢stablished that the
reaction products are ethylhydroperoxide and acetaldehyd.
forming in approximately equal quantities, independent of -u-t
other. It was found that the ratio of hydroperoxide/acctald by
depends on the surface/volume ratio of the reactor, Influen. -
Card 1/3

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R00113602q

s

A L0 O L N S TS S R R R e T

R

S/ZL/61701h 7006 /001 nas
LO75/L136

of the composition and pressure of the reacting mixture was
investigated and it was concluded that ethylhydroperoxide fo(ms
in a bimolecular reaction as. . follows:
i - Y

02H500 + C2H6 —-—) CZHBOOH + C2H5
Acetaldchyde forms as a result of a heterogencous desrre < innm - ¢
the hydroperoxide radical on the walls of the reactnr a- crdsag
to the following reaction: V*/

Photochemical oxidation of o thiane

C2H500 + Wall - Cgll,l() + O ~~3 desiruect inn

The authors proposed a reaction mechanism in which excited He
atom forming by absorption of light quantum of wavelength
A = 2537 X transmits its excitation energy to hyvdrocarby:
molecules on collision. The excited molecules decomposn
according to the reaclion

Callgt -
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or are deactivated on collision with ethane molecules. ot
radical gives peroxide radical on collision with an 0
molecule. The latter either forms a molecule of hydlanln\:d
or is destroyed at the recactor wnlls,

There arc 6 figures,

ASSOCIATION:;: Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics, AS USSR)

SUBMITTED: December 19, 1961

card 5/%

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136020

R e A

3h621
S/171/61/014/006/002/005
53300 E075/E136

AUTHORS : Mantashyan, A.A., and Nalbandvan, A.B._

TITLE: Photochemical oxidation of ethane sensitized with
: mercury vapour,
Part II. Reaction at high temperatures,

PERIODICAL: Akademiya nauk’ Armyanskoy SSR. Jzvestiya.
Khimicheskiye nauki, v.1l4, no.6, 1961, 527-536

TEXT: Using the apparatus described by the present authors
in a previous article (Ref.l: Izv. AN ArmSSR, KhN, v.1l4%, no.6,
517 (1961)) the authors investigated the oxidation of ethane up
to 400 °C. It was established that the reaction products up to
150 ©°C are ethyl hydroperoxide and acetaldehyde, Above this
temperature the compounds are formed together ‘with formaldehyde
and methyl ‘alcohol. It was shown-that' the rate at which the
concentration of ethylperoxide increases with temperature passes
through a maximum at 270-280 ©C and approaches zero at 350-360 ©c.
The rate of formation of acetaldehyde does mnot change to 150 °C
and increases with temperature above 150 ©°C. The rates of

Card 1/3
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formation of formaldehyde and methyl alcohol increase with
temperature, The ethyl peroxide radical was shown to be able to
isomerise at the C—H bond in the presence of C~—C bond and to
decompose with the formation of acetaldehyde and OH radical,
Departing from the generally accepted scheme for gaseous
oxidation of hydrocarbons, the authors postulate on the basis

of the results obtained the following mechanism of the reaction:

(1) c,u 5 * 0p —> czusoo

Photochemical oxidation of ethane ...

(2) c, 5oo + c oHg —> C,H_.O00H + C.H

2’5 275

(3) c_H.00 —) CH 50 + CH 0

275 3
(4) CoHg oo —5 C Hho + OH
(5) cu3o + CyHg —> CH,OH + 02H5
(6) OH + ¢ oHe —> Czﬂs + H,0
(7) C, 500 + wall — 02H40 + OH —> destruction.

Card 2/3
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This mechanism differs from those generally accepted by the
elementary reaction (4) and the form of notation for reaction (7)
corresponding to destruction of the peroxide radical,

V.S. Pudov is thanked for the chromatographic analysis of the
products, and B.V. Rozanov for the spectral one,

There are 6 figures.,

ASSOCIATION: Institut khimicheskoy fizikil AN SSSR
(Institute of Chemical Physios, AS USSR)

SUBMITTED: December 19, 1961

Photochemical oxidation of ethane ...
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1. Imgbitub ¥hindichen:o- £iziki AU 8380. 2. Chlen-korros.-udent
AN Arrerenokoyr SSR (for Holhandyan),
(ethne)
(Iiydrogon)
(Oxiiation)
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SOKOLOVA, N.A,; MARKEVICH, A.M,; NALBANDYAN, A.B., (Moskva)
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Initiating stage in the oxidation of acetaldehyde. Zhur. fiz,
khim, 35 no. 4:850-857 Ap 161, (MIRA 14:5)

1, Akademiya nauk SSSR, Institut khimicheskoy fiziki.
(Acetaldehyde) - (Oxidation)
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KARMILOVA, L.V.; YENIKOLOPYAN, N.S.5 NALBANDYAN, A.B.

N

Kinetics and mechanism of methane oxidation. Part 4: Effect
of hydrogen peroxide and vater on the reaction kinetics,
Zhur. fiz, khim, 35 no.5:1046-1053 My '61.  (MIRA 16:7)

1. Institut khimicheakoy fiziki AN SSSR,
(Methane)  (Oxidation)
(Chemical reaction, Rate of)

S
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Kinetics and mechanism of methane oxidation., Part 5:
Zhur, fiz. khim.

Congtant rate .of methane oxidation,
35 no.7:1435-1442 J1 '61, (MIRA 14:7)

1., Akademiya nauk S3SR
(Metha.nes

Institut khimicheskoy fiziki,
(oxidation)
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B103/B220
Gorban', N. I., Azatyan, V. V., and Nalbandyan, A. B.
: T T e .
Determination of the recombination coefficient of oxygen atoms, -
on the surface of quartz covered by potassium tetraborate

* © ;PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 5, 1961, 1141-1144

' _iTEXT: . A new method of determining the recombination coefficient of oxygen
atoms is suggested, since the methods used so far (w. V. smith, J. Chem.
‘Phys., 11, 3, 110 (1943); J. V. Linnet, Trans. Farad. Soc., 55, 8, 1323

'(1959).and others) are inadequate. The authors selected a system in which

the concentration of O atoms is at least commensurable with that of H atoms,
to study the effectivity (£.) of heterogeneows recombination of oxygen atoms
by measuring the inflammatidn limits. In such a system, the branching
.process of the chains should be dependent on the reaction rate of atomic
‘oxygen. Such a system with a well-knowr reaction mechanism is the low-
temperature combustion of GO in the presence of small admixtures of H,. The
‘authors present the following equation for the mechznism of this
;An. the neighborhood of the first inflammation limit:

© . Card 1/6

reaction
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H|+O¢=20H; . (0)

OH 4 CO = CO, + H; )
wWa

H4-0,=0H+0; CT“ "/ LL (1)

O+ Hy=OH+ H; (1)

H T, — ribens; deLoMPOSIflon (1Iv)

O - cr. = ruent. dec0mp05| ti'on '\

.

Therefrom the following equation is derived:

= [(k)%%26, ][ + (k5)C°/k5(r12)] (1), where (0,)% ana (1) 0 are

the oxygen and hydrogen conc .trations at the first inflammation limit: ¥
av: the rate constants of ‘.ie reactions concerned. The superscripts indicate
thiat the values refer to ,0-02 miztures with small admixtures of H2' If

reactions of heterogenec.s chain rupture occur in the kinetic range , k4 and k5
ar.: independent of - :ompositiun of the mixture. HNeglecting the indices of .
tiuwge cungtants nnl +laeing, in (1), the concentrations by purtial pressures
one obtoing;

C»; I -,,’,

G RS sx oo boediea bl
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[k 1/2k, v.019](1 + kg2 /g -10'7p%% (2). 1 reactions (IV) and (V)
proceed in the kinetic range, it follows from (2) that the deperdence of

) on 1/p et constant temperature is linear. The straight line

representing this function cuts the ordinate in: b . k4T/7k 1017 3
Here; tana w (k T/Zk ~1o’9)[(k T/k °10° 9)k ] (4) is valid. Thus, it is

possible to determine tang and b bJ measuring the.initial inflammation limits
of COﬂO2 mixtures (with small admixtures of H2) at various temperatures.

Based on the known valus of kg k5 can be determined from (4). The
ccefficient QSO),ia derived from k5 u Eovo/d (5), where vy is the thermal ///
velocity of O atoms, and 4 is the diameter of the vesgel. If £0 = Ege“Ei/RT

in the temperaturz range studied, the equation

log tana/bT1'5 = log k;/kg"?olg + (E3 - Es)/Z.BRT (6) can easily be derived

~—
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Determination of the recombination ... B103/B
from (3) and (4) and from Voo Here, k. = [0 VBR/n o Ja (7). Accordlng to

(6), a linear relation must exist in this case botwpen log ,ana/bT “> and
1/T. E5 can be determined from the slope of the straight line and from the

known value of E3’ whereas E can be calculated from the initial ordinate

log k5/k °1O19 The tests were made in a quartz vensel lined with potassium

tetraborate. The inner surface was treated repeatedly by inflammations of
02-H2 mixture before the measurements were carried out. Thereby, the limi*

was reduced to a constant valus. For the test methods see: HN. I. Gorbant,
A. B. Nalbandyan, DAN, 132, no. 6 (1960). The inflammation limits were

measured at 550- 640°Cu The nixtureg sontained 200 + 0,, and 1.95 and 4.04
of Hy, respectively. The mixture 2H, + O, contained 6% of H,. The

meagured values of the limits were less than 1/100 of *he limits found :n a
vessel lined with Mg0O, in which MgO guaranteed the proceeding of (IV) and
(V) in the diffusion range. Both the low inflammation limits of H,-0, and

Cco- 0 mixturae and the dependence of the values of these limits on the
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surface condition prove that (IV) and (V) take place in the kinetic range.

Since

k,/2k, = [0 f?', where [o?f2 is the 0, concentration at the first inflammation

;imit of the H,-0, mixture, the right side of Eq. (3) may be replaced by
This means that the sectior which is zu® off by the straight lire

P -«/pH cn the ordinate equals the pa“tial Erassure of oxygen at

inflammation limit of a Hz--o2 mixture. The correctnesa of Eg. (1) was found

grarhically owing io the dependerce of pgo
2

an T/bco and confirmed

s

experimentally. The value of E ~E5 was calculated from the slope of the
straight line on the basis of (6) and 1s 5.6 - 0.2 keal/mole. Since E; ia

11.7 + 0.7 kcal/mole, E Eg - 6.1 4+ 1.0 kua‘/mole, On the basis of {6} and (7)

< . ~1 G 2
£0 was calculated from b and k., « 1.1°; cm“/haleoula“se: and was

3

—

NEGER
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2

1.65°10" sac” ', Consequently, 50 - 1"65“1Om2 e (6100 4+ 1000)/RT8ec>3 in

the temperature range studied., EEI (recombination coefficient of H azoms cn

the ‘wall of the vessel) was calculated from the graphically obtained vaiues
of b and from k, by using an equation analogous to (5):

£H = 9°10—14e—(5400 X 1000)/R?= The latter values arte in gosd agreement

with those of A. B. Nalbandyan and S. M. Shutine (ZhFKh, 20, 1249 (1946,,
and N. N. Semenov (0 nekoctorykh problemakh khimicheskoy kirnetzki 1
reaktsionnoy spoaobnosti (Some prctlems of chemical kinetlics and reastivity),
Izd. AN SSSR, 1958)). There aze 3 figures and 16 references: 9 Ssviat

and 7 ron-Soviet, .

ASSOCIATION: Institu$ khimicheskoy fizik: Akademii nauk SSSR (Instisute of
Chemical Physics of the Academy of Sciences USSR)

PRESENTED: March 30, 1965 by V. N. Kondrat'yev, Academician

SUBMITTED: March 25, 1961
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15100
AUTHORS - Azatyan, V., V., Akopyan, L. A., Nalbandyan, A. B., and
Ozhereliyev, B. V. T e e

TITLE: Detection of oxygen atoms in the rarified fiame ¢f carbcn
monoxide in oxygen in the presence of small hydrogen ad-
mixtures

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 141, no. 1, 1961, 129 - 130

TEXTs The authors discuss the problem of detecting free atoms in CO com-~
bustion at low temperatures with small H2 admixtures as catalyst. For

this purpcse, the method of electron paramagnetic resonance was used. To
avoid a recombination of atoms into molecules, the test tube was washed
with hydrofluoric acid and distilled water, and finally covered with a
layer of potassium tetraborate. For several days, a CO and O, flame

2

containing H, admixtures was passed through the tube. By this process a

2
600 - 650°C flame was obtained at pressures of up to 1.5 - 2 mm Hg. The
tests were conducted with stoichiometric amounts of CO and CO2 con%aining J(
Card 1/3
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up to 7% of H,; at 2 volume rate of 82 cmj/min (Tinear rate o2 18 w/san).

and a pressure of 5.5 mm Hg. The temperature varied vetween €07 and A0~ G,
Under *hese conditions,; an epr gignal of atomic 0 consisting of one <on-
ponent was determined. with a g factor of 1.5. The value of the g facior
is in agreement with that published for atomic oxygen. The concentraticn
determinations of atomic O and H were conducted gimultaneously. The de-
pendence of the concentration of atomic H and 0 on that of H2 contained

in the €0 - 02 mixture, was also determined at 610°C. The meazured va:iues

show ihat *he concentration of O atoms is commensurable wi
atoms, and that the two concentrations increase as the H2

The ratio O/H decreases from 4.5 to 0.9 with an increase of the H. con-
tert from 3.1 to 6.9 %. A temperature increase from 607 to 6509C at an E;
content of 3.8 % causes a concentration increase of atomic O and H from
2,9“0?4 to 4.1'1014 particles/cm5, and from 4.6"101'4 to 7.8"‘:0"4 partl-

cles/cmB; respectively. The results show that the sum of partial preszires

card 2/3 )'\
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