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MARGOLIS, S., inzh,

Improving the maneuvrability of tractor trains, Avt.transp., 41 .
no.4:59 Ap '63. (MIRA 16:5)
(Tractor trains)
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was photographed by a RKOP camera, A more accurate picture was obtained in an
X-ray goniometer KFOR. It was established on the basis of the X-ray pattern
analysis that praseodymium crystallized in the tetragonal rather than rhombohedral

System and that its lattice parameters were a = b 3,74 * 0.01 K, c=3.76* 0.1 1,
The Laue diffraction pattern of the samarium crystal showed that it had a diffrace
tion symbol 2/mm. According to the Geller and Balla choice of the coordinate axes,
the samarium crystal should have the third order axes, but the presence of such
axes in samarium was not sustained. However, the investigation showed the pPresence
of c¢learly defined second-order axes and lesg clearly defined fourth-order axes,
It was decided to take the edges of the perovskite cell as the directionoof the
coordinate axes. For better results, the elementary cell constant 372 A was
doubled (in the plane perpendicular to the Z axis). The results proved that samare
ium crystallized in thearhombic system with the lattice parameters a = b = 7,56 bl
¢ = 7.l3%£0.0L A, "We express our gratitude to V. A. Ioffe for the '
experimental material ! Orig. art. hast 2 tables,

ASSCCIATION Leningradskiy tekhnologicheskiy institut im. Lensoveta {Leningrad
Technological Institute)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7



"APPROVE

SEART

D FOR RELEASE:

A AL ARSI S e BE%

06/20/2000

T

CIA-RDP86-00513R001032320003-7

a%

ACCESSION NR: APL039399 s/0070/61:/009./003 /0L08/0l10
;XUTHOPS: Margolis, N, V,; Toropov, N. A.; Udalov, Yu. P.

TITLE: X-rayana]ysia of praseodymium and samarium alwuinates

SOURCE: Kristallografiya, v. 9, no. 3, 196k, hOB-hlp

TOPIC TAGS: x ray analysis, crystallographic analysis, prasecdymium, lattice
parameter, samarium, aluminate, camera RKOP, camera KU, goniometer XFOR

ABSTRACT: The structure of praseodymium and samarium aluminates was studied in
order to verify the hypothesis stating that the perovskite-type structures undergd
transformations producing valuable physical properties. Powders and single crystals
of the aluminates were prepared in Institut khimii silikatov AN SSSR (Institute

of Silicate Chemistry, Academy of Sciences SSSR). Praseodymium and samarium

wera studied previously by S. Geller and V. B, Balla (Acta Crystalog., 9, 1019,
1956) who referred the first aluminate to the rhombohedral system with lattice

[+]
parameters: a = 5,307 A, < = 60.33°%, and the second to the rhombic system with
a = 5.265; b = 5,290; ¢ = 7.473 X. During the investigation the crystal symmetry

Cord 1/3.
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MARGOLIS, N.V.

e
Determining the lattice constant of cubie crystals by the method -
of nonstandard reversal photographs on a plane cassette., Inform.- )
tiul ,NIIGA 1no.16:51-60 '59, (MIRA 15:3) '

(Crystallography, Mathematical)
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Some Remarks on the Paper by A. A. Mayorov 103-12-9/12

/ . of disturbances and not during operation. It is shown,
that the estimation defined by Mayorov is quite obvioualy
d obnoxious. Summing up, it can be stated, that for the
: estimation of the operation reliability in an arbitrary
sense the probability of a breakdown-free operation of the
regulator must be determined.

AVAILABLE: Library of Congress
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ARCOLIS, N,

AUTHOR: Margolis, N. M. (HMoscow) 103-12-9/12 .
] ne ®e B ‘
TITLE: gome Remarks on the Paper by A. A. Mayorov (Neskol'ko

zamechaniy po povedu stat'i A. V. Mayorova).

PERIODICAL: Avtomatika i Telemekhanika, 1957, Vol. 18, Kr 12,
pp. 1142-1144 (USSR)

ABSTRACT: This publication 18 & critical review of the paper by -
A. A, Mayorov in Avtomatika i Telemekhanika, 1955, Vol. 16, '

Nr. 5. The following charges are brought up against the
author; An insufficient critical consideration of the )
possibility to estimate the operation reliability of the ~
regulator in the state of the elaboration of a principal _
acheme and a incorrect analysis of the operation reliability, ST
a wrong recommendation for the compilation of such ’ )
principal schemes of automatic regulator. It is shown, that
such schemes, which show no dependence of the cperation T
reliability on the technical execution, do not exist. o
Furthermore it is pointed to the fact, that the optimum
criterium introduced by Mayorov gives no indication of the
probability of the occurrence of defects, because the
results are investigated in the case of the occurrence

card 1/2
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'MARGOLIS, Mordukh Genakhovich, kand. med. nauk; NEYMAN, M.I., red.;
BEL'CHIKOVA, Yu.S., tekhn. red.

[Diseases of the eyelid marging; treatment and prevention ]
Jabolevaniia kraev vek; lechénie i profilaktika. Moskva,
- Medgiz, 1963. 17 p. (MIRA 16:7)
g (EYELIIS-—DISEASES)
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MARGOLIS, M,G., kand.med,nauk (Moskva)

.
- Eye burns, Fel'd.i akush. 27 n0.3:18-20 Mr '62, (MIRA 15:4)
(BURNS AID SCALDS) (EYE~-WOUNDS AND INJURIES)
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MARGOLIS, M, G,, kand. med. nauk

(MIRA 15:7)

Blepharitis. Zdorov's 8 no.7:30~31 J1 62,
(EYELIDS——INFLAMMATION)
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MARGOLIS, M.G., kand.med.nauk (Moskva)

i

P et 1 ]
‘s : J7:19-21 J1 ‘61,
Iritis and iridocyclitis. Fel'd. i akush. 26 no Gelzd 147)

(IRITIS)
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. W mNOGAROVA, Tl, inZho i . -
tion in Lipetsk. Zhil, strol., mo.Z: ;
;.arge-pa..:ge;l housing econstruction o) (MIok 1613)
. . Glavnyy inzhener tresta Zhilatroy, g. Lipetak. P .
1. Gl (Lipetak--Precaat concrete gongtruction) a
. -
f
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Ghs main on precast reinforced concrete supporte, Stroitsl! no,l:
14 Ja 158, (MIRs 11:2)

1, Glavnyy inzhener stroitel'nogo uchastka No,2 treata lipetskstroy,
(Gas pipes) (Precast concrete conmstruction)
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MARGOLIS

, Liya Yakovievna

{1 he magiz stirx of cheniiry; cuis it: applica-~
tion]| Volsheurnaia ralocika khimiig = ego p;imene-
niia. Moskva, Nauka, 19d.. 114 g, (IrA 17:10)
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.o shift relative to the absorption line of SnGa. This means that in these solid |
" { solutions the S-electron density at the tin nuclei does not differ  from that im !
! the SnOs. -Other cheracteristics of the Mossbauer spectrum ere likewise unaffected .
i by the use of the oxide compounds. Although no clearcut quadrupole splitting of R
| the absorption spectrum wes cbgerved for any of these substances, it is deduced . o
_i.that gome slight quadrupole interaction is present, of the same order a8 in SnOs, | ‘B -
" end the reasons for the small values of the quadrupole interactions are briefly ! L
discusseds orig. ert. has: 1.figure and 1 table. oo » v
| suB cobE: g0/ SURM DATE:  2tAprés/ ORIG REF: 05/  OTH REF: 002 . .
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‘were prepared et the Institute of Chemical Physiecs AN SSSR. The Mossbauer spectra.
| were plotted with ‘constent-speed apparatus. An SnQp source of 23.8-kev y reys was :
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L 21924-66 ""ééd(m)/r/éwp(é):_ we(e) o o
(Acc s AR60O3620 SOURCE CODE: UR/0181/66/008/001/0267/0290 -

AUTHOR° I{e.re.sev, A Nes Me.rgous, Ly Y. ‘Polak, L S..

ORG. Institute of Fetrochemical Synthesis im. A. V. Topchiyev AN SSSR, Moscow
(Institut neftekhimicheskago sinteza AN SSSR) ‘

TITLE Use of the k@ssba.uer effec{-/ for the stud,v of solid solutions of Sm in ’"/9 _
| oxide semiconductors : 1§ "";7 6) o

i SOURC'E" Fi.zika tverdogo tela, V. 8 no. 1, 1966, 287-290

TOPIC TAGS tin,. inorganic oxide, solid solution, Mossbauer effect, semiconductor
crystal, Mossbaver spectrum, line splitting ,‘

ABSTRACT: The authors investigated the Mossbauer effect on Sn"’-9 nuclei intro- i o
duced.into the: crystal lattice of the oxide semiconductors Sbolsy Crala, Va0ls, .
MaOa, and NiO.  The solid solutions were prepared by different means. AlL samples

used. The y-rey detector wes & resonant counter. Most measurements were made af - ) 2
room and liquid-nitrogen temperatures. : The Mossbauer ‘spectra. of all the investi- SR N
‘gated solid somtions consisted of & single e.bsorption line, with practicaliy no i . - PN
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L8h92-66 M(l)/m(m)/m(j)/T/mrp(t)/m(b) IJP(Q) HJD/@

Acc Bm AP5026475 ch S %{CE CODE~ UR/GI95/65/006/005/0854/0859
¢ S

AUTHOR., Krylova. A. v.,mrgons, L. Ya.., Ch!zhikova. G.I »\“s | R s

P R T

ORG Institute of Chemical Physics. AN SSS&. (Institut khimxcheskoy fiziki AN SSSR)

TITLE Electtic properties of the volume and surface of zine. oxide .

SOURCE- Kmetim ikataliz, V. 6, no. 5, 1965, 854-—859

——

AN FUNE Y o
TOPIC TAGS- zinc oxide, ork Eunction. electric conuuc vity, adsorption

ABSTRACT- The electronic work function, . electrical conductivzty, and adsorption of :
' oxygen were determined on pure and modified zinc oxide {confaining 1 at. @Liortat. % .
“In) ‘calcined for 6 hr. in air at 500, 900, and 1300C. The conditions of thermal prefreat~ .
‘ ment of the ZnO semiconductor were found to have a considerable effect: depending upon -
' thage conditions,. 2 symbatic or antibatic relationship of the volume and surface electronic
propertles was found. The mechanism of the action of impurities on these properties is
apparently determined by the previous history of the sample. The observed dependence of-

| the adsorptive capacity‘ of zinec oxide relative to oxygen on the work function indicates -
| the important role of the gurface charge in the processes of adsomtion and catalysis. - ,;{ o
Orlg. art, has: 3 figures and 4 iahiea. 1. ').4’*'» :
Card 1/2 )31 546. 47-3L621. 315.592 - '
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KOLCHIN, I.K.; GAL'PERIN, Ye.L.; BOBKOUV, §.3.; wRGULLS - L.Ta.

Y

Catalytic ozldation snd oxidative ammcnoiysis of propylene on
bismuth tungstate. Heftskhimiia £ no.1:111-117 Ja-F 145,
fre 3 2.2
Ll ).!'-J\ PRSI

'

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7

Pitart 2

YEZHKGVA, Z.1.; IOFFE, I
_A.G.; MARGOLIS
Acsivity, structure and the elertric properties of mixed
vanadium catalysts. Kin. i kat, 3 nc.5:861-867 S-0 '64.
(MIRA 17:12)
1. Nauchne-issledovatel®skiy institut organichesklkh poluprovod--
nikov 3 kresiteley i Institut khimicheskoy fiziki AN SSSR.
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Mec ar ical siren g-' [s] pol ous dlspel 3e bO ieS ° [e) . 1 - 3

154 no, 3:695-6v3 Ja 1640 (MIRA 17:5) _f:

1. Institut fizicheskoy khimii AN SSSR i Institut khimicheskoy

fiziki AN SSSR. o
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WOFFE, I. I.; MARGOLIS, L. Ya.

"Selective heterogeneous catalytic oxidation of hydrocarbons."
report submitted to 3rd Intl Cong on Catalysis, Amsterdem, 20-25 Jul 6k,

Inst of Chemical Physics, AS USSR, Moscow. |
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§/062/63/000/001/004/025
Reaction of nitrous oxide ... B101/B186

gorption of O2 and the decomposition of N20 occurs at the game active

centers. The following process stages are suggested:

iy —_ . - - . .
(1) NZOgas + cat SN0 . (8) NoOiar *+ @ -—-}Nzocat + 95

T . —> N - T—>07,. + e. Co ions;

(¢) ¥y00at r.zgas + 0 (p) Ocat + e 1Olatt Conclusions
Stages A and B do not determine the order of the reaction, since they
proceed faster than the decomposition; this leaves stages C and D. The
kiretics of the process depends on whether stage C proceeds more rapidly
or as rapidly as stage D (first-order reaction) or, on the contrary, D
proceeds more rapidly than C (zero-order reaction)., The reaction is J
faster on those spinels from which larger guantities of O2 are desorbed on

cat’

heating at 150°¢C in vacuo. Hence, the rate of N,0 decomposition depends on -

the O2 mobility in the lattice of the spinel. There are 9 figures and

2 tables.

ASSOCIATION: Ingtitut khimicheskoy fiziki Akademii nauk SSSR (Inatitute
of Chemical Bhysics of the Academy of Sciences USSR)

SUBMITTED: lay 5, 1962

Card 3/3
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Reaction of nitrous oxide ... B101/B186

EIV igs 18.0. With II and .III the reaction is zero-order, EII is 19.2;

is 24.0. iith Vv, VI, and VII the reaction is zero-order, EV is 20.2,
0 between 0.085 and 0.640 mm Hg

i1 .
18.0 and E 17.0. Variation of

By and Byry 17 ’,

in the reaction with I (45000) showed that the gpecific reaction congtant
related to the unit surface depends on p. . ¥l = a/po + b; for the

d20 8p N20

investigated a = 0.000308, b = 0.0014. The efifect of oxygen was

b
NZO

studied, when I was not heated in vacuo before the test, by previously
sorbing 0, on I; and by adding oxygen to N,0. Resulta: (1) The 0, forming

by N,0 decomposition on the annealed I retards N,0 decomposition; (2) the

slight difference between the reaction rates on annealed and on Oz-treated

I proves that the active centers are Tapidly regenerated; the oxygen
penetrates rapidly into the spinel lattice; (3) 0, contained in the gas

phase inhibits the N,0 decompogition more than sorbed 0Oy; (4) the chemi-
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B101/3186
AUTHCRS: Linde, V. Re Margol§§J~Li Ya., and Roginskiy, S. Zo ;
TITLE: Reaction of nitrous oxide yith cobalt-mangenese gpinels

admixed with oxides of lithium, fitanium or copper

PERIODICAL: skademiya nauk ggSR. Izvestiyss Otdeleniye
khimicheskikh nauk, no. 1 196%, 21-30
;; TEXT: Decomposition of NZO was studied in the 300—5000C temperature range
by using Coln,0, (1); T + 21.4 atoms Li (I1) in the form of Li,0;
I + 10.4 atoms Ti (III) as Ti0,; 1 * 10.0 atonf Cu (1v) as Cul; NMnCo,0, ()

v + 22.0 atomp Li (vi); and V + 11.0 atom$ Ti (viz). Ina all tests the
initial N20 pressure Was 0.3 mm Hg. Before the tests the gpinels wer®

heated for 3 hrs at 60000 and 10-6 mm Hg. The course of the reaction was
studied by determining the NZO content in the gas phase. Results: With

pure I, the reaction is first-order, the activation energy E (here and
below in kcal/mole) is 15.6. vith IV the reaction is also first-order

IS AT T
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cafalysts such as M) sub 2, Cr sub 2 0 sub 3, 'CuCr sub 2 0 sub 4, MCr
; 8UR 2.0 sub 5, Cudy; MnCoO sub 4 énd Pt on 510 sub. 2, the oxidstion of
.+ 1sobutylene takes plece’ prectically without the inductfon perfod.” However, a
| substential amount of oxygen-conteining products ere. formed. The mafn products

of this reaction ere acetore and formic ecid es well as traces of other commounds,
- When testing for the ‘selectivity of these heterogeneous catalysts, 1t was . . b -
| discovered that these catalysts ave only initfafors of the axtdetion pracess or ~ - B
isobutylene end do mot possess any, selectivity of the resction.  Orig. art, has: | -
~fable and 2 figures.. oo T T TS T R )

SSOCIATION: . Institut Khintcheakoy £izikt skndemfs
[Chemical Physics, Acedemy of Sciences SSSR) -

CDME A YSRGS e o
P o REE‘SOV. nc? a5
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IOPIC;TAGS liq.t.idiphase o:cida.tion,‘ izobu’bylene, he{'erogeneous ca.te.msﬁ, selt
e.taJa"s‘G Imdrocarbon gas oxida.‘aion, ) gasecus pha.s ‘oxida.tio'

. ‘ _ 3 selecv ivﬁ:y of the oxida.'cion
H _tbe liquid ‘phase’ of: bydmcarbon gases by means: of . utilization of-.
etercgeneous» a.talysts. An gssumption wes made: ‘that the oxidation of bydmcarbons
in the:liquid plese does ncst- hs.ve g princ‘.pal di"ference between the analogous
xidstion’ in the-gaseous pha.se. The' experimen‘aal ‘product for the. oxtdation -
in this study wes 99.8% pure iscbutylene with en admixture of 0.1% by weig}ri'. of ERUEN
butylena and 0.1%.6f ssturated C sub 3 -'C Sl.,lhi,.é'awémcarbons; "-:‘Tﬁe-pmcess*oﬁ'»‘ o

o .xursiﬂ—’_\nm‘! @*%ﬂm&w&ﬂ&t TR
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LINDE, V.R.; MARGOLIS, L.Ya.

Oxidation of propylene on cobalt-manganese spinels with lithium,
titanium, and copper oxides added, Izv. AN SScR.0td.khim,pauk n0.10:
1723-1728 0 62, (MIRA 15:10)

1., Imstitut khimicheskoy fiziki AN SSSH,
(Propene) (Oxidatisn) {Spinels)
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KUTSEVA, L.N.; MARGOLI D 170 £: P8

i i ¢! 1ybdent=l

dation of propylene to acrolein on vanadnfzn and mo ]
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Modification of hydrocarbon oxidation catalysts. Kin.i kat.
3 no,2:181-188 Mr-Ap '62, ’ (MIRA 15:11)

1, Institut khimicheskoy fiziki AN SSER.
(Hydrocarbons) (Oxidation) (Catalysta)
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Heterogeneous Catalytic Oxidation (Cont. ) S0V/6196

Principles for improving the selectlvity of catalytie oxida-
tion processes 1in indugtrial plants are advanced. The author
thanks E. Kh. Yenlkeyev, A, V. Krylova, 0. V. Isayev, I. L.
msitovskaya, and A. S. duryleva, There are 322 references:
195 Soviet, 92 Englizh, 25 qerman, 8 French, 1 Spanish, and

1 Hurgarian.

TABLE OF CONTENTS:

Forewerd 3
Introduction 5
Ch, I. Catalysts 18
Preparation of a cabtalyst 23
Change in the gtructure of a catalyst during oxidatlion 27
Cn. IX. Reaction Mechanlsm 32
Oxygen adsorptlon on cxidation catalysts 32
gcard 2/5
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PAASE I BOOK EXPLOITATION S0V/6196
Margolisg, Liya Yakovlevna
< SRt

Geterogennoye kataliticheskoye okisleniye uglevodorodov; sintez .
monomerov (Heterogeneous Catalytic Oxidation of Hydrocarbons; -
Synthesis of Monomers) Moscow, Gostoptekhizdat, 1962, 2y6 p.

Errata slip insertad. 2700 copies printed,

Chief Ed.: S, I. Babushkina; Tech. -Ed.: A. S. Polosina.

PURPOSE: This book 18 intended for research chemists and
engineers working on organic synthesis in the petroleunm,
petrochemical, and chemical industries,

COVERAGE: This book 1s a compllation of published experimental
data on selective catalytic oxidation of hydrocarbons in
industry. Tne data concern the kinetics and reaction mechan-
izms of selective catalytic oxldation processes and methods
for preparing and improving the properties of catalysts,
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IUL%evich Elovich. ( i)
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(Elovich, Solomon IUltevich, 1898-1961)
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8/020/61/136/004/020/026
B028/B060

e . .
Legend to Fig. 1: Kinetic isothérms for the oxidation of 2C3Hg+90, at
250°C. P° = 0.522 mm Hg, a) minutes. .

Legend to Fig. 2: Dependence of specifioc rate constants KI KII on the
initial pressure P,, a) = sapec. :

Legend to Fig. 3: Kinetio isotherms for oxidation on ColnOy

1=350°C, S=0.14 n?; 22300°C, 5=0.25 m2; 3=250°C, S=0.50 m?; 4=2000°C,
§=0.50 m2 a) minutes b) mm.

. Card 5/5
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Catalytic Properties of Cobalt - Manganese 5/020 61/136/004/020/026
Spinels ' B028/B060

figui'cias},l 2 tables, and 14 references: 10 Soviet, 1 German, 1 British, ang
olish,

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry, Academy of Sciences USSR)

SUBMITTED: October 19, 1960
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Catalytic Properties of Cobalt - Yanganese 5/020/61/136/004/020/026 -
Spinels B028/B060 .
I 1 o
.- W=K [Pogj [PCBH6-] « It has been earlier pointed out that 0o undergoes

a chemically irreversible sorption on _Bhoth spinels, the kinetics of
chemosorption obeying equation 4 a A7'/" for MnCo304 and & = a+b logt for
CoMny0,4. € = ocoupation of surface; t = time. Measurements of chemosorptim ‘
of 02 on both spinels yielded the following values for the activation
energy: 18 kcal/mole for CoMny04 and 14 kocal/mole for MnCog0y for

4 = 0.03 cm3/m2, temperature range 2000-3500C, The problem as to whether
oxidation takes place by a homogeneous or a heterogeneous mechanism, wasg \//

studied by the method of the separate calorimetric procedure devisged by

A. A. Xovaltckiy and M. L. Bogoyavlenkaya (Ref. 9).The .reaction vesgel

was 50 mm in diameter. A nichrome constantan differential thermocouple - —
vas used for the measurement of the temperature difference. For both
catalysts oxidation took place on the gurface at 300° and a pressure of

0.5 and 40.0 mm Hg over a purely heterogeneous mechanism._The structural
formula of the spinels 002+(Mn3*Mn5+)04 < and Co5+(Mn2+Co3+)OZ‘ shows that
Mn cations present on the surface constitute more intense electron donors
for oxygen atoms undergoing sorption, than Co cations. There are 4

Card 3/5

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7"



"APPROVED FOR RELEASE: 06/20/2000  CIA-RDP86-00513R001032320003-7

Catalytic Properties of Cobalt - Manganese S/020/61/136/004/020/026
Spinels B028/B060

(10‘6 om Hg) at 550o for 4 hours. The resulting water was frozen out. COp
was removed by absorption. The reaction kinetics obeys & monomolecular
law. The diagram of Fig. 1 with the coordinates log P = f(t) contains the
kinetic isothermal lines for the oxidation of the 205H6+9°2 mixfure on
MnCoy0y at 250°C. On the assumption of a monomolecular law, they have a
linear oourse, while the assumption of a square dependence leads to
distortion. COp molecules probably form complexes of the %ype COS on the
catalyst surface. The specific rate constant KI calculated by a reaction
equation of the 18t order remains steady (Fig. 2). For a 2C3Hg+902
oxidation at different temperatures, without removal of COp, the total
velocity may be calculated approximately with a reaction equation of the
ond order. The specific constant KII, referred to surface unit of 1m2
catalyst, was found for each temperature. KII is a function of the
initial pressure of the mixture. The reaction rate was found to be
independent of the propylene concentration. An inorease of the 0 content
from 0.096 to 0.433 mm Hg leads to an inocrease of the reaction rate. The
latter depends on the Op concentration according fto equation

Card 2/5
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TITLE:

TEXT:

2000 -

Fogliane s SR B ZR oy

AUTHORS Linde, V. R., Margolis, L. Ya., and Roginskiy, S. Z.,

PERIODICAL: Doklady Akademii nauk SSSR, 1961, Vol. 136, No. 4,

CoMn,0
The ga%alytic activity was determined by measuring the oxidation rate of
propylene with Oy in a stoichiometric ratio of CzHg:0p = 2:9. The reaction
product contained COp gas and water. The specific surface of the catalyst
wag determined by the BET method from the equilibrium isotherms of
krypton sorption. The specific surface was 0.70 mg/g for CoMnp04 and

0.25 m2/g for MnCoz04. The reaction took place at a constant initial
mixture pressure of 0.450 mm Hg and in the temperature range of

Card 1/5

"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7

S/OZ?/61/156/OO4/020/026
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Corresponding Member AS USSR

Catalytic Properties of Cobalt - Manganese Spinels

pD. B60-863

The present paper deals with the effect of the structure of spinels
and MnCop04 upon the catalytic action in propylene oxidation.

350°C. For purification, catalyst specimens were heated in VaCuol -
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5 non-Soviet-bloc, The two references to English language

publications read as follows: Ref
. : -7: US Pat, 2680 -
Ref,14: US Pat, 9307, February 1957. 722, June 1954

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

reaction medium are first adsorbed on the surface of silver
catalyst and then oxidized t° silver halide (in the presence of
oxygen) and progressively removed from the reaction system.
A schematic representation of these reactions ig a8 follows!

RX /—-——‘"’ Ag w Ag—AgX

adsorption

RX/AS

The optimunm conditions of the catalyst modification py the
presence of organic halides are determined py the relative
velocities of the oxidation and reduction reactions in the Ag-AgX
system. All the radiographical measurements were carried out by
M,Ya,Kushnerev, . JnMikulski, T,Werber, S,Z,Roginskiy and
MOI,YanOVSkiy are mentioned in the article. There are

5 figures, L tables and 16 references: 11 Soviet-bloc and

rewa 3/b

APPROVED
E: = e -
06/20/2000  CIA-RDP86-00 ,
-00513R001032
320003-7"



"APPROVED FOR RELEASE: 06/2
o S

33L82

s/195/61/002/005/007/027
Mobility of catalyst ... EO4O/E485

reactions were present on the surface of the catalyst pellets only.
The tests were made in a stream of nitrogen, air and a -
3% ethylene/air mixture, the reaction time being up to 5 hours.

The results showed that the catalyst additives are progressively T
reduced during the reaction and removed from the silver catalyst n
surface which, in the authors?! opinion, may be responsible for tihe

low selectivity of the catalyst in the synthesis of ethylene oxide.

Similar results were obtained in tests with iodide and sulphate

tracers, An increase of the reaction temperature and the use of .
higher concentrations of the reactant were found to favour the ‘/*
process of additive reduction and thereby diminish the catalyst =
selectivity. In order to check the correctness of previously .
reported observations that the synthesis of ethylene oxide «an b -
made much more selective by introducing a small quantity of organt.
halides into the reacticn in the presence of silver catalyst. an
investigation was made of the oxidation of CHpClp CHCls. CCly,
C6H§I, C6H5Br, C,Clg and C2H51 heated in the presence of oxygen a-
250°C on silver catalyst and (CH3) pCHCL, CpHCIls, (CHpCl)p and
CeHsC1 also heated to the same temperature but in the absen:e of
oxygen, It was found that the organic halides- introdu.sd rtat> g
Card 2/4
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STEPANOV, Yu.N.; MARGOLIS, L.Ya.; ROGINSKI, 5.2. o

atalyst by organohalogen cospournis.
(MIRA

Modification of a silver ¢
13:11)

Dokl. AN SSSR 135 no.2:369-372 H '60.

: 1. Institut fizicheskoy khimii AN SSSR. 2. Chlen-korrespondent

AN SSSR (for Roginskiy).
(Catalysts) (silver)
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84706
The Mobility of Modifying Admixtures S/020/€0/122/CC€/014/C1€
in Silver B004 /B064

= initial rate of the decrease of radiocactivity) as a function of the
time of treatment, and Table12 the decgease of the radiocactivity of -
silver tagged with 83504', I or C17° in ethylene. To keep constant T

metalloids concerned to the gases introduced. There are 3 figures, 2

the activity of the silver catalyst, the authors recommend to add the B
tables, and 13 references: 12 Soviet and 1 TUS. bf//

ASSOCIATIOR: Institut fizicheskoy khinii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences USSR)

SUBMITTED:  May 18, 1960
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BL706

s/020/60/153/006/o14/016
B0OO4,/B064

air with 2% ethylene reduced the radioactivity under the same conditions.
The authors assumed that a reduction of chlorine to HC1 takes place,
and that all reducing sgents containing hydrogen are bound to csuse the

same effect. The experimental data of Table 1

(reaction with H,, C,H,,

N, o+ 5.3% i—CBH70H, N, * Py 02H40, o) confirm this. Only CO proved not

to reduce radioactivity. Further experiments
ECl in the reaction products. Silver tablets
with 0234

15 cm. After five hours of experimenting the

radioactive. The same effect was obtained with 5~ 04

were conducted to determine
containing Cl were heated

to 300°C. & silver tablet cooled to 40°C stood at a distance of

silver plate had become
~. Absorbing the

reaction products in water, containing methyl red, proved their acidity.
HC1 was nephelometrically determined with AgNO,. Measurement of radio-

activity in sections through the silver tableté proved that radioactivity
decreased in the entire volume of tablets, i.e. that no surface reaction

was concerned. The diffusion 9 chlorine ions by silver was proven on a
gsilver single crystal with 013 . Fig. Z shows the change of the radio-

activity of Ag in various N2 + C.H, mixtures

274
card 2/3
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68993
The Relationship Between Electric Conductivity and the 8/020/60/131 /02/037/071
Work Function of Modified Zinc Oxide 3004 /B007

subjected to X-ray- and electron diffraction gtudies. Table 1

shows the measurements of activation energy and the change in the
work function as a result of admixtures. The activation energy of
pure Zn0 waa very low (0.08 ev). The admixtures led to an in-

creage of the activation energy as well aa to a decrease of eleo-
tric conductivity., The electric resiatance of the samples at 35090
decreased in the following order: Zn0+L120>ZnO+He.20> ZnO+ZnSO4>

) Zn0+1'h02> 2n0. From measurement of electric conductivity alone

the conoclueion might have been drawn that all admixtures used are :

acceptors and reduce the Fermi level to the level of the valence
i band. Measurement of the work function, on the other hand, ghows
i that Li and Na decrease the work function; and that Zn804 and

ThO2 increase it, The X-ray measurement carried out by
N. A. Shishakov et al. and M. Ya, Kushnerev revealed no changes

in the lattics constant of the modified zinc oxide, so that no

conclusions could be drawn as to the formation of so0lid solutiong.

The different influence exerted by admixtures was explained by
Card 2/5 their different distribution on the gurface and in the interior

SRS AR
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AUTHORS: Vladimirova, V. I., Tenikeysv, E. Kh., 3/020/60/131 /02/031/0T .
7habrova,; Ge Moo Margoliae L. Ye. B004 /BOOT T .-
oo — \ - A‘ .

TITLE: The Rela jonship Between Electric Conductivit and the Work

Eunction‘y £ Modified Zinc Oxide

G PERIODICAL: ?okla%y Akadenii nauk SSSR, 1960, Vol 131, Hr 2, pp 342 - 345
A PER

. ABSTRACT: In many oceses, the experimental dats on the eleciric conductivity
= of semiconductors contradict the conceptiona of the position of
- the Fermi level. The present paper is intended %o charaoterize -
the position of the Fermi level by the amount of the work func- N
tion of the alectron. For this purpose, the activation enersy B
of electric conductivity end the ohange in the work function ¥
of an electron after introduction of the admixtures Li, Na, Th,
and ZnSO4 into Zn0 are nmeagured. For the purpose of introducing

Ha and Li, the Zp0 was gaturated with the oxalates of these netels
and heated up to 450 - 500°° Thorium was precipihated from thorium
hydrate onto the surface of Zn0, Zn504 was adsorbed 28 & bagio

galt from & golution of this selt. Also with Th and Znso4g the
rard 1/3 gample was heabted to 450°° The Zn0 with the admixtures was \/{/

O s o N
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lysts can be regulated by additions. There are 4 figures, 2
tables, and 4 Soviet references.
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68618

Isotope Exchange of Oxygen on $/020/60/130/05,/032/061
Oxidation Catalysts B0O04/BO14

trates the kinetic curves of the isotope exchange of oxygen

on silver with different content of Cl ions. Figure ¢ gshows

ourvesofor the homolytic isotope exchange on the sams sample

at 232°, Table 1 lists constants of the isotope-=xchange rate. )
The reaction proceeds in a monomolecular way. The rate constant -
is monotonely reduced by chlorine additions. sddition of iodine |
incresses the constant of the homolytic exchange, whereas the 4

rate of the molecular isotope exchange remains unchanged.

Addition of halides thus changes the ratio between molecular

and atomiz O and its mobility, Table 2 and figures 3 and 4

contain values for the isotope exchange of oxygen on CuQ at

412°. The reaction is not monomolecular but follows the equa-

tion set up by Roginskiy~Zel'dovich, This deviation results

from the inhomogeneity of the surface as confirmed by L.A.

Kasatkin and G.K. Boreskov (Ref 1). Or,05 hes no effect upon

the rate of isotope exchange, 31203 reduces it, L102 increases

it, and SOi- slows it down rapidly. It is noted that the Tate

2i netallic and ¢xide cata-
Card 2/3 of isotope exchange of 0 on oxidizing metallic and ¢xid2 cate
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AUTHORS: _Margolis, L.Ya., Kisgelev, V.A. 5/020/60/130/05/032/061
= R T e R 3004 3014
TITLE: Isotope Exchange of Oxygen on gzidation]Catalysts
PERIODICAL: Doklady Akademii nauk SSSR;, 1960, Vol 130, Br 5, pp 1071-1073
(UssRr)
ABSTRACT: The authors refer to the publications dealing with the afore-

mentioned problem and quote G.K. Boreskov et al. (Ref 1). It

is noted that the effect of additions upon the isotope exchange

of oxygen on catalysts has not yet been studied. The present

paper is intended to close this gap. Silver and copper oxide l«{/ '
were chosen as typically oxidizing catalysts. The silver powder

was doped with AgCl or AgJ, whose even diatribution over the

surface was radiometrically checked by means of 0134 and J131.
Cu0 was doped with Cr203, 312059 Lizo, or CuSO4. The experiments

were made at 1 torr. The content of O 8 was recorded by a mass
gpectrometer. On the basis of the variation in concentration of

0;8 and 016018 it was possible to check the rate of the homo- e :Qf
Card 1/3 lytic exchange reaction 0;8 + 0;6;222016018= Figure 1 illus- SR
et o % .
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Translation from: Referatlvnyy zhurnal, Khimiya, 1960, MNo. 21, p. 20, A

AUTHOCR: Margolis, L. Ya.
NS
TITLE: Tntermediate Active Forms of the Catalytic Oxidation of Hydrocarbons

PERIODICAL: Probl, kinetiki 1 katallza, 1660, Vol. 10, pp. h10-"414

TEXT: The study of the main stages of the catalytic oxidation of hydrocarbons;

showed that the ion-radicals of oxygen and [Cnﬂ2n]+, [CnH2n+l]+ are intermediate :
active forms. The data on the homolytic isotopic oxygen exchange indicate the

partial dissociation of oxygen on the surface of the oxidizing catalysts. Different .. s
types of jon-radicals are formed at the adsorption, depending on the catalyst's .
electronic properties, the structure, and the type of the hydrocarbon mclecule, \\\

The deep-oxidation reaction of nydrocarbon: is specified by the stability of bond - ' 5 :
ing the peroxide radicals with the catalyst suriace.

Author's surrary
Translator's note: This is the full <pansiation of the origina: Runsian abstract,

Card 1/1 .
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$/195/60/001,/003/010/013
B013/B058

L Opte— (O,

2a. 0, 720,

2. O+e—~ (O), -— _
3. GH(—e — (CHY*,. ' )
4. (0g) 4 CH  +-ne — (CHOy) (sapamenunn KounaeKc 1) -

5 (O) + CiHedne ~ (C.H, - O) (sapamenuun Kounzexe 2)
Sa (GHY* + (Ot)" + ne ~ (CHOy) (sapaxerann xounaexe 3)

8. (CH,- 0, 1% (CH0)* +(0),

7. (CHOg) + 0y 27 (CHy0)* +- (COp)- + (1,0), ' -
s(qtmﬂqmzmﬁmp

Legend to the Séhemes;ia) charged complex; b) gas;'c) atc.
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U-) 16. O4e¢—— (O

2. O + -2 ek (OI)-I
3 C:Hg + (02)- i ne ———» (C,H;OOH) (:-pwmc%ua xounaexc 1) R
A (CHSOO0H) £ (CHO)* + (HIO)"
5. (CgH‘O)"—*-ﬂ-———"’ C;H(ON','. PR ..
v | ;
.j.L (I) 6. (C;H‘O)* +-ne 4- Q) ——-+ (C,H‘0.0s) '_(:.:panxem(uﬂ xﬁnnexc 2). —
7. (GH0-0)*%— CO;+ HO + (RiH)",
8. (RH)* + Oy —— COy + HsO +(RHY) w70 s <)
9. CaH. —_—f (C,HG)”l &)(
10. (C;He)* + ne + (Qn)~ ——— (C3Hqe-00) (3apnmennut kounaexe 3,
1. (CH¢-00) 22— (CH,00) + (R'H). \-
2. (RH)+0y—— CO + HO+ R'H) v 7. 2. ¢)
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Modifying Catalysts for the Oxidation §/125/60/G01/003/010/013
of Hydrocarbons BO13%/B0OS58

This can be explained by the similarity of the reaction mechanism To all
appearance chain reactions also play an important role in the formation
of COZ” S, M. Vilenkina, Laboratory Asgistant, participated in the work

S, 2. Roginskiy, 25]1'dovich, M I. Temkin, P, V. Zimakov, and G. D.
Lyubarskiy are mentioned. There are § figures, 1 table, and 23 references.
49 Soviet, 4 US, 1 British, and 1 Canadian.

ASSOCIATION Institut fizicheskoy khimii AN SSSR (Institute of Physical
Chemistry AS USSR)

SUBMITTED: April 6, 1960
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Modifying Catalysts for the Oxidation 8/195/60/0c1/003/010/013
of Hydrocarbons BO13/B058

the gigns of chargesdetermined: (II1). Data with regard to the kinetics of
the oxidation process, available from publications and often paradox, can
probably be traced back to the dependence of the partial surface concentrms-
tions of Ozand 02H4 on the change of the work function The activation

energy of the oxidation of ethylene to ethylene oxide ought to change only
little in the modification of silver, since the surface concentration of
donor molecules is increased through an increase of ¥Y. These in turn level
the change of @ under the effect of metalloid additions. It was shown that
an increase of the work function reduces the activity of silver and raises
the selectivity of the process. Conclusively, the studies showed the
following: There is an interrelation between the work function of the
electron and the activity of the catalysts and the gelectivity of the
oxidation processes of unsaturated hydrocarbons. The oxidation of hydro-
carbons proceeds over a number of parallel and successive stages and,
according to the reaction mechanism, is differentially controlled by the
work function of the electron. The inhibition of a total oxidaticn with

an increage of the work function is characteristic of the reactions studed.

Card 3/6
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Modifying Catalysts for the Oxidation $/195/60,/001/003/010/013 &
of Hydrocarbons B0O13/B058

the activation energy and kK (factor of the exponential functions for the\/
reactions of the formation of acrolein and 002) depend on the work func-

o

tion For greater values ol the work function, the activation energy of
the formation of acrolein is reduced and that of 002 increased. From the

dependence of the isotopic exchange on the work function ¥, the rate of
«hich increases for smaller values of @, the controlling effect of the
@work function on the surface concentration of O2 may be inferred The

selectivity of the acrolein synthesis is increased through the intrciut-
2-
4
donors (Cr, Fe, Li). The oxidation of ethylene to ethylene oxide is a

typical process proceeding according to a parallel scheme (Ref. 10) The

following signs of the charges of the components of the studied reaction

were ascertained ethylene and ethylene oxide are donors, oxygen and CO R
are acceptors +7is only slightly reduced by water. The step-by-step h
oxidation scheme proposed in Ref. 4 could be explained on the basis of )

tion of acceptor additions (S0, , €17) in CuO and reduced by that of

card 2/6
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s/195/60/001/003/010/013
B013/B058

AUTHORS: Yenikeyev, E. Kh., Isayev, 0. V., Margolis, L. Ya.

TITLE: Modifying Catalysts for the Oxidation of Hvdrocarbons
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, No 3, pp. 431 - 439

TEXT: In this paper the authors studied the oxidation of propylene on
cuprous oxide (Cu,0) and of ethylene on silver. The oxidation of propylems
to acrolein on Cu_.,0 proceeds according toa parallelsuccessive gcheme. A
step-by-step scheme is presumed: (I)» On the basis of the change of the
work function of the electron during adsorption of reaction components on
Cu20, the sign of their charges could beestablished: Like most organic

gubstances, propylene and acrolein are the donors and oxygen is the accep-
tor. The water reduces the work function only slightly and is also a donar
It was shown that the oxidation rate of propylene to acrolein and carbon
dioxide is proportional to the oxygen concentration in the gas phace (Ref
6). This is also valid for modified catalysts. It was established that

Card 1/6
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Kinetics of the Qxidation of Propylene to S/195/60/OO1/002/004/01O UL
Acrolein on a Copper Catalyst B004/B067 :

increasing copper concentration in the catalyst. 3) The activation energy -
for the formation of CO2 on & copper - sillite catalyst was

28 - 30 kcal/mole, and on a copper - pumice catalyst, 23 . 25 kcal/mole.
4) The major part of 002 was formed by oxidation of acrolein. Therefore,

and the following was found: a) The oxidation rate is proportional to the
0xygen concentration and independent of the acrolein concentration; b) the

the kinetics of acrolein oxidation was compared with that of propylene, \[ - m-
activation energy for the formation of 002 ig 22 - 24 kcal/mole, and for

the formation of Co, 38 kcal/mole; ¢) the presence of propylene inhibits
the oxidation of acrolein. The authors intend to perform experiments
with tagged atoms to study this effect more thoroughly. The results will
be published in the next paper. There are 6 figures, 2 tables, and

4 Soviet references,

ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of Physical
Chemistry of the AS USSR)

SUBMITTED: December 19, 1959
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APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7

o

5/195/60/001/002/004/0%0
B004/B067T

AUTHORS: Isayev, 0. V., Hgéﬁgéggﬂﬁgu,%%%

TITLE: Kinetics of the Oxidation of Propylene to Acrolain on a
Copper Catalyst

PERIODICAL: Kinetiks i kataliz, 1960, Vol. 1, No. 2, pp. 237 . 241

TEXT: The authors attempted to determine the rules governing the
oxidation of propylene to acrolein and 002 on a copper catalyst. The

experiments were made in a continuous apparatus under atmospheric
pressure. Temperature was kept constant by means of a photoelectric
thermoregulator in which a portable [TTi (PP) potentiometer was used The
gases were analyzed for CO and CO2 on the basis of their infrared

absorption spectra and by means of TUTF-5 (GTP-5) gas analyzers. Cul
produced by impregnating sillite or pumice with Cu(N03)2 and by heating

to 600 - 700°C served as catalyst. Experimental data are given in
Table 1:

Card 1/3
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50V/20-129-1-59/64
The Mechanism of pPropylene Oxidation to Acroulein on a Cuprous Oxide Catalyst

activities of the barium carbonate and the acrolein 2,4-dinitro-
phenylhydrazone precipitates, respectively. The experimental
results are represented graphically in the figures 1-3 (Co2 and

acrolein concentrations as functions of the time of contact,

the catalyst, and composition of the initial gas mixture).

Table 1 gives the data obtained and the oxidation rate calculat-

ed for the transformation of propylene to acrolein. An organic
; film of acrolein was found to form on the catalyst. The stabili-
» ty of this film was greater in the case of the catalyst contain-
e ing less copper. The parallel-consecutive reaction scheme sug-
gested in reference 2 was confirmed by the experiments. There
i are 4 figures, 1 table, and 5 Soviet references.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk 35SSR (Institute of
Fhysical Chemistry of the Academy of Sciences, USSR)

PRESENTED: June 19, 1959, by P. A. Rebinder, Academician U{

SUBMITTED:  June 15, 1959
Card 2/2
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S 5‘—‘3‘?00#1) :sov/2_0-129—1~59/64

AUTHORS: Isayev, O. V., wurgolis, L. f&a., sazonova, 1. 5.
-

TITLE: The Mechanism of Propylene Oxidation to icrolein on a Cuprous
Oxide Catalyst

PERIODICAL: Doklady Akademil nauk SSSR, 1959, Yol. 129, Hr 1, PP 141-144
(USSR)

ABSTRACT: On the basis of kinetic measurements the authors gave a schene
for the oxidation of propylene to acrolein (Ref 2). In the pre-
sent investigation this scheme is revised oy means of tagged

atoms. Propylene tagged with radioactive curbon was prepared by
dehydrogenating isopropyl alcohol at 400" over A1205. After

mixing with acrolein and oxygen the propylene +hus prepared was
oxidized on cautalysts at atmospheric pressure. The catalysts
contained 0.1 and 1% copper, respectively. Carborundum was used
as carrier. The scrolein content in the reaction product was
determined by the promide-bromate method, and the propylene con-
tent and 002 by means of the gas analyzer type VTI. The radio-

sctivities of CO2 and acrolein were determined by measuring the
Card 1/2
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The Charge of the Sur:iace of QOxide Semicondiuctors SGV/20-124-3- 32/47
as a Result of the Adsorption of Gases and Vapors

function considerably. In the adsorption of vapors of
igopropyl-alcohol orn ZnC at 20° the contact potential rasses
through a maximum (and the work function passes through =
minimum), if the surface of the adsorbent is filled with
alcohol up <o '0%. Measurement of the potential difference a*
the places ¢f contact is a promising method of investigating

the cheracter of the binding of the molecule adscrbed on <he
surface of the semiconductor. There ere 4 figures ' tatle, and
5 references. 3 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR {Institute of
Physical Chemis*ry of the Academy of 3Sciences, USSR

SUBMITTED: August 14, 1958
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The Charge of the Surface of Oxide Semiconductors 50V, 20-124-4-32,47 _
as & Regult of the Adsorption of Gases and Vapors .
g semiconducto udsorbed gas
o -
. ; Co. CH.
: O2 H2 co 5 315
Cul - not adsorbed + not changed +
3 NiO = not adsorbed + not changed .
s V205 - + + not changed + )
Zn0 - not adsorbed |not ads. {not changed not changed '
= 411 adsorbed gases (with thne exception of oxygen) diminish B

oither the work function (i. e. they occur &s electron dcnors
irrespective of the type of semiconductor), or they do nct vary
the work function. In this case adsorption is very rapid, and
at 80° these geses are nearly completely desortedi in this

case physical adsorption probably occurs. This conclusicn is
conf.rmed in the case of the adsorption of C5H6 on CuC, end ir

this case a rapid irreversible adsorption is observed. The work
function decreases considerably. Oxygen 1is adsorbed firmly and
Caerd 3/4 irreversibly on NiO (20°), ir which case it 1ncreases the work

B e e e s P
o o
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The Charge c¢f the Suri i d miconductors
as & Result of the Ads : ard Vapors

in a 2ar*iruously maintalred vacuum
2504659, A diagram shows the dependenca
potentiel V. of Kil on the length of time
sampi= whicl was later in ar oxyger atmosphere.
reiuct;o; af the work functior is apparsatly dua
the surfacz of <ne catalyss
teen sut-eated o vne influ
. be zomparsi with cne ancirer

+he samples are treated :in
an approximately ronu‘nicus vals
beer attaired. ti

ra was investigated

ratures., The table given

irface charge of oxide semi

orptior of gases (at 200):
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Cxidation of Propylens in Acrolein, 1 S0V/79-29-5-26/75

oxidation of propylene on other catalysts was investigated:
VZOS’ Mo0,, WO

5 3 Cr203, CdTe, CuSe, CuTe, CuSAs. Selenide, telluride,
arsenide and cuprous oxide were found to have the highest
saleotivity with respect to the formation of acrolein. On the \
formation of the mixture of saturated aldehydes and acrolein, )
oxides of transition metals (Mooj, vy 5 etc.) are especially active. :

Thare are 7 figures and 6 references, 5 of which are Sovist,

ASSOCIATION : Institut fizicheskoy khimii Akademii nauk SSSR
(Institute of Phys

ical Chemistry of the Academy of Sciences, USSR) .
SUBMITTED: April 22, 1958 _'
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Catalytic Oxidation of Propylene in Acrolein. 1 S0V/79-25-5-26/75

Card 2/3

same time and independently of one amother several parallel

reactions take place, in which connection unstable intermediates of

the peroxide type are formed. Further some experiments were carried )
out in which the effect of the contact time upon the oxidation S
process of propylene was investigated (Fig 3). The acrolein yield '
first increases on prolonged contact time but later remains constent
whereas the yield of carbon dioxide continuocusly increases. During

the oxidation of propylene on the copper catalyst the acrolein is

not completely destroyed. Probably at the same time and

independently two reactions take place: The formation of acrolein

and its oxidation up to the carbon dioxide. The rate ratio of this

process is determined by the composition of the gas mixture., In

order to clarify the dependence of the acrolein yield on the

concentration of the catalyst on the carrier, several samples of -
the catalyst on pumice end carborundum were investigated (Figs 4-7).
The investigation indicated that the selectivity of the process can
be obtained by shortening of the contact time, by increase of the
linear velocity of current as well as by a decrease of the copper
concentration on the carrier which determines the course of the
process in the kinetic range. Under certain conditicns the length
of the catalyst layer can be of decisive importance: Further the

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001032320003-7"
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‘B Catalytic Oxidation of Hydrocarbons - 2 Way of §0V/74-28-5-6/1
) Monomeric Synthesis

these processes are carried out in practice. 4 further develop~-
ment of the investigation work under application of new experi-
mental methods will facilitate the production of oxidation ca-
talysts with certain properties within the near future. This
will render possible the carrying out of highly productive syn-
theses of monomers by means of the catalytic oxidation of hydro-
carbons. There are 6 figures, 8 tables, and 127 references, T2

of which are Soviet.
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Catalytic Oxidation of Hydrocarbons - & Way of S0V/74-28-5-6/7
Monomeric Synthesia

Card 6/7

dicals and can only be increased by the change of the chemical
composition of the surface of the catalyst. The taking place

of the catalytic oxidation is not only due to the selection of

an active catalyst but also to the fixation of optimum condi~ .
tions of the process. The formal kinetics of reaction is only - )
little investigated. The difficulties arising in connection ]
with the determination of kinetic rules are ahbove all connected
with the exothermal character of these reactions which entails
an overheating of the catalysts and an intensification of the
parasitic processes. The data obtained by different authors
(Refs 9, 22, 56, 57, 61, 49, 120-124) which are in contradiction
indicate a complicated reaction mechanism (Table 7). Table 8
gives the values of the activation energy of various reactions
taking place during the oxidation of propylene. The field of
physical chemistry that deals with the investigation of the
effect of so-called macroscopic factors upon the rate of che-
mical processes and their kinetics 1s called macroscopic kine-
tics (macrokinetics). Figure 6 shows the investigation results
of the oxidation of naphthalene on melted vanadium pentoxide
(Ref 126). In spite of numerous shortcomings in theory many of

L i e
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Catalytic Oxidation of Hydrocarbons - a 8y of SOV/74—28-5n6/"
Monomeric Synthesis

and metals during the adgorption of cxygenj 5) mobility of cZy=-

gen on the surface of the catelyst (Refs 64-97). The chamisorp-

tion of hydrocarbons on various materials has been investigated

by numerous research workers (Refs 56-58, 98-1C9, 116-119).

Table 5 gives experimental results concerning the variation of

the electric conductivity and the work function of various

metal oxides during the chemisorption of hydrocarbons. Table 5

gshows the data on the activation energy and she adsorpticn

heat on various oxidation catalysts. The latter fact indicates

a differing mobility of oxygen on the surface of the catalyst.

In a homogeneous oxidation of hydrocarbons the peroxide radi- -

cals are the active forms which cause the process. In the

course of the heterogenecus sxidation 1% is obviously the per-

oxide ion radicals that play the desisive part. Oxygen centain-

ing compounds of the type of aldehydes, acids etc, which enter

coexistence together with the products of complete combustion

- carbonic acid gas and 7ater - form in consequence cf all

types of reaction of oxygen with hydrocarbon. The se¢lectivity

of the process is apparently due to the tight connection be-
Card 5/7 tween the bond and the gurface of the forming peroxide ion ra-
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Catalytic Oxidation of Hydrocarbons - a Way of 50V/74-28-5-6/7 P
Monomeric Synthesis

those of the exchange and the desorption of oxygen (Table 4).
The comparison of these data points to the fact that the con-
cepts concerning the redox mecheanism of catalysis are invaligd.
The inadequate development of the theory of catalytic oxida~
tion and the lacking of experimental data on individual stages
of the process have hitherto not permitted to set up & scheme
of the stepwise oxidation of hydrocarbons. The character of
the primary acts of catalytic oxidation is in cloge relation
to the nature of the active forms sausing the process. During
the past years comprehensive material was collected concerning
the adsorption of oxygen and hydrocarbons on oxidation cata-
lysts. Of great importance for the mechanism cf the oxidative
catalysis on metels and semicond-ctors are thes adsorption cof
oxygen and the character of ita hond with th= catalyst surfsce.
The results of several papers obtzinad ia connection with the
investigation of chemical adsorption of oxygen on varicus solid
bodies may be divided into 5 groupe: 1) Equilibrium and kine-
tics of adsorption; 2) heterogensity of the surface; 3; dig-
solution of oxygen in the lattice of the solid body; 4) trans-

Card 4/7 formation of the properties of the electrons of semiconductors
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Catalytic Oxidation of Hydrocarbong - a Way of SOV/74-28—5-6/7
Monomeric Synthesis

foreign admixtures were the bagis of concepts (Ref 16) concern-

ing the' impurities and admixtures ag the main regulators of the ..

activity of the gsolid bodies and with respect to the chemical ! [

character of surface activity. Essential for redox reactions

are the transitions of the electrons between the golid body and

the reacting molecules, Figure 1 ghows the dependence between

the velocity constant of oxicdation and the amoun: of the intro-

duced admixture. The interaction tetween the golid btody - the

catalyst - and the reacting medium often entailsg a variation of

the phase composition of the surface (Ref 16). Sometimes it may

be the case that such a variavion does not only occur at the

surface but also ingide. The chemiocal composition of the sur- .

face of the catalyst exercises an effect gn both activity and oo

gselectivity of the process. Isotopic exchange is one of the

methods permitting the determination of the mobility of the oxy-

gen atoms- or molecules at the surface and in the lattice. On

metal oxides the isotopic exchange proceeds much slower than

the catalytic oxidation reaction. According to the results ob-

tained by the author (Ref 42) the rates of the catalytic oxi- AR
Card 5/7 dation reactions are by several orders of magnitude higher than TR
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Catalytic Oxidation of Hydrocarbons - a Way of SOV/74-28-5-6/7
Monomeric Synthesis

obtained in the field of heterogeneous oxidative treatment of
hydrocarbons would have to be found as well as the factors
preventing these processes from developing towards the main
direction of organic synthesis. The investigation of the oxi-
dation processes indicates a division of these reactions into
solely heterogeneous and homogenecus ones, taking place under
certain conditions, All oxidation processes have several im-
portant characteristic features of the reaction chemism in
common: the role of the peroxids compounds and of the atomic
oxygen, the propagaiion of conjugate reactions, etc, as well as
the characteristics of the conditions of the process which are
in connection with the exothermal character of the oxidation
reactions. The most frequently used oxidation catalystu are
platinum, palladium, nickel, ccpper and silver. Oxides of trans-
ition metals are used as oxidative semiconductor contacts
(Table 2). The earlier published survey (Ref 9) provided a com~
plete 1ist of the oxidation cetalyste. According to the modern
physics of solid bodies these groups of catalysts are divided
with respect to the properties of their electrons., Theoretical
Card 2/7 and experimental data on the effect of smaller amounts of
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AUTHCR: Margolis, L. Ya. (Moscow) SOV/74-28-5-6/7
L
TITLE: Catalytic Oxidation of Hydrocarbons - a Way of Monomeric
Synthesis (Kataliticheskoye okisleniye uglevodorodov kak put!'

sinteza monomerov)
PERIODICAL: Uspekhi khimii, 1959, Vol 28, Nr 5, pp 615 - 638 (USSR)

ABSTRACT: Catalytic oxidation is the most promiging method of producing
moromers from natural gases and the gases occurring in the pro-
duction of petroleum. Until recently - as a result of the com-
plicated course of the process - it was not possible to obtein
any satisfactory results from theory as regards the practical
application of catalytical organic synthesis. In theory, almosi
no use was made of the great practical experience in the se-
lection of catalysts. Roginskiy (Ref 1) divides the oxidation
reactions of hydrocarbona into 5 main classes. Table 1 gives an
incomplete list of the types of reaction of hydrocarbons with
oxygen. The types of process mentioned do not provide a com-
plete picture of the variety of possible reactions., Indusiry
has put into practice only part of these reactions. In principle
a further development of all mentioned directions would be pos-
sible. To begin with the resson for the very inedequate results
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'Principal Regularities of Catalytic Oxidation of S()V/’62_5>)_2_6//4C
Hydrocarbons. Communication 2. Crygen Adscrpticn
on Oxidizing Catalysts

tion rate and the rate of the catalytic reaction, it

can he
seen whether the dissociation of oxygen into atoms is t
re

n

e
0

e
decisive stage (Table 5). The rate of the catalytic reas:sn
is higher by some orders of magnitude than that of the oXygen
dissociation. The sorption rate is also higher thar that of

the homolytic exchange. Orly with V205 the rates of this

process at 474O can te compared. Apparently, mainly the
molecular oxygen ion O2 and at temperature increase probably
02' and 0~ take part if the catalytic low-temperature sxzida-
tion on V205, Ag, and Pt. The author expresses his gratiiude

to V. N. Litvakov for the mass~spectrometric analysis. There
are 5 tables and 29 references, 16 of which are Sovie*,

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk 338R (Institute of -
Physical Chemistry of the icademy of Sciences, U55R) S
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Principal Regularities of Catalytin Qxidation of SCV/62-59-2~6/4O
Hydrocarbons. Communication 2, Gzygen Adsorption
on Oxidizing Catalysts

. ture of the catalytic process (Table 2). The rate of the Il
isotopic exchange is considerably smaller than the rate 5
the catalytic oxidation processes, The isotoric exchanges or
I silver at 200, 220, 2 2, 288 and 320" and on platianum a4 20,
120, 240, 320 and 420" was investigated. Experimental results
. are given in table 3. It could be found that the oXygar is
closely combined with the surface of the metel and tha*t its
mobility on these metals is only small. The investige+:-n
of oxygen exchange permits the determination of the character
of intermediate forms during adsorption. It can be geen from
the investigation of the homolytic O0Xygen exchange i d:ffer.-
ent solid compoundsg whether a dissociation of oxygen takes
place during the adsorpticrn on the surface. The komoly~ic
OXygen exchange was investigated by the author together wi-h
V. A. Kiselev on metals - gilver, rlatinum- and on semi-
conductors - vanadiun pentoxide, manganese dioxide (Table 4
1A 14 g

1 5 '8,
If the constantsg c¢f the reaction rate for (O2 8- O, =—*z0 "o 7}

Card 2,4 are determined and compared with the constants of trs dds Ty
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AUTHOR: Margolis, L. Yay——"" SOV/52-59-2-6/4C

TITLE: ~ Principal Regulerities of Catalytic Oxidation of Hydrocartors
(0snovnyye zakonomernosti kavaliticheskogo ogisleniya
uglevodorodov) Communication 2. Oxygen 4Adsorption on .

Oxidizing Catalysts (Soobshchsniye 2. Adsorbtsiya kisloroda
na okislitel'nykh katalizatorakh)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk
1959, Nr 2, pp 225-231 (USSR) .

ABSTRACT: In the present paper the author investigated the adsorption
of oxygen on typical oxidizing catalysta - vanadium rentoxide
(V205), magnesium chromi‘e (MgCr204) and silver - in a static

vacuum at a pressure less than 2 mm and at different tempera-
tures. In table 1 the principal cheracteristics of the sorp-
tion process of oxygen on these catalysta are presen-esd The
isotopic exchange is one of the methods whish permit the
determination of the mobility of oxygen atoms or molecules

on the surface and in the lattice of a solid compound.
Usually, an appreciable isoteopic exchange of oxygen takes
place on oxidizing catelysts at 100 - 200° above the tempera-
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20-119-1-28/52
On a Copper Catalyst for the Oxidation of Propylene to Acrolein

reaction mixture the reduction of the cuprous oxide can either
be suppressed or intensified. The composition of the cata-
lyst is automatically regulated by the existence of the re-
versible process of the reduction of Cu.0 to Cu and the
oxidation of Cu to Cu,0. There are 2 fifures and 8 references,
3 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR
(Institute for Physical Chemistry AS USSR)

PRuSENTED: August 6, 1957, by V. M. Kondrat'yev, Member, Academy of
Sciences, USSR
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AUTHORS! Isayev, O« V., Kushnerev, H. Ya, Margclis, %:,Eé;, v

TITLEs On a Copper Catalyst for the Oxidati on of Propylene to Acro-
lein (O mednom katalizatore okisleniya propilena v akrolein)

,pp.104—106(USSR)

PERIODICAL:  Doklady Akadenii Nauk SSSR,1958,Vol.119,Nr 1

ARBSTHACT: First a short report is given on previous papers dealing with
: : the same subject. Several patents recommended the application
T of cupric oxide which has to be applied to different carrier
materials. The following problems remained unsettled: What

ia the phase composition of the copper contacts ? What happens
to the catalyst during the reaction and which oxide is cata-
lytically active 7 For settlinx these problems 3 geries of
experiments were carried out, the following catalysts being
used: 1) Cu0j 2) Cu,0% 3) metallic copper applied to pumice
The phase composition of the catalysts pefore and
after the experiment was roentgenographically investigated.
The roentgenographs were taken by a Debye (Debaye )-chamber
of a diameter of 57,3 mn with the Kog-radiation of iron.

The catalysts were tegted for 40 minutes in 2 dynamic de-
f propylene

stone.

Card 1/3 vice under atmospheric pressure in a mixture o
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AUTHORS: Isayev, O. V., Kushnerev, M. Ya, Margclis, L. Ya.

I TITLE$ On = Copper Catalyst for the Oxidat on of Propylene to Acro-
lein (0 mednom katalizatore okisleniya propilena v akrolein)

PERIODICAL: Dokledy Akademii Nauk SSSR,1958;V0l.119,Hr 1,pp.104-106(USSR)

ABSTRACT: First a short report is given on previous papers dealing with 4
the same subject. Several patents recommended the application
of cupric oxide which has to be applied to different carrier
naterials. The following problens remained unsettled: What
is the phase composition of the copper contacts ? What happens
to the catalyst during the reaction and which oxide is cata-
lytically active ? For gettlings these problems 3 series of
experiments were carried out, the following catalysts being
used: 1) Cu0j 2) Cu, 03 3) metallic copper applied to pumice
stone. The phase composition of the catalysts before and -
after the experiment was roentgenographically investigated. :
The roentgenographs were taken by a Debye (Debaye)—chamber
of & diameter of 57,3 mm with the K, -radiation of iron.
The catalysts were tested for 40 minutes 1in a dynamic de-
Caxd 1/3 vice under atmostheric pressure in a mixture of propylene
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Basic Rules Governing the Catalytic Oxidation of S0V/62-58-10-3 /25 B

Hydrocarbons. Communication 1: Adsorption of Hydrocarbons on Oxidation
Catalysts

hydrocarbons on different oxide catalysts. The author of the
present paper found two types of hydrocarben sorption on the
surface of metal oxides: & weak (and reversible), as well as
& steady one blocking the surface of the metil oxides

(not reversible), Furthermore the electric conductivity of
the metal oxides was investigated. It is assumed that diverse
ion radicals are formed on the surface of the oxide catalysts
in the adsorption. Furthermore the effect of additions
(MgCr204 and Cuy0) on the sorption of unsaturated hydrocarbons
was investigated. The similarity of the character of the
ethylene sorptior on metal oxides and on (oxygen coated)
8ilver was shown. There are 8 figures, 5 tables, and 21
references, 11 of which are Soviet,

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR

(Institute of Physical Chemistry of the Academy of Sciences
USSR)
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AUTHOR: Margolis, L. Ya. S0V /62-58-10-3 /25 .
TITLE: Basic Rules Governing the Catalytic Oxidation of Eydrocarbons
. ’ (Osnovnyye zakonomernosti kataliticheskogo okisleniya
) uglevodorodov)
2 Communication 1: Adsorption of Hydrocarbons on Oxidation
: Catalysts
(Soobshcheniye 1. Adsorbtsiya uglevodorodov na okislitel'nykh
katalizatorakh)

PERIODICAL:  Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1958, Nr 10, pp 1175-1183 (USSR)

ABSTRACT: The polymorphic and complex character of the process of
catalytic hydrocarbon oxidation has hitherto turned difficult
the explanation of the mechanism of the different stages of
these reactions. The use of the most modern methods makes
possible the definition of the most important rules governing
this process. Some papers dealt with the investigation of the
chemisorption of hydrocarbons (Refs 3-4) which has to be
regarded as a condition for the further investigation of the
rules governing the catalytic hydrocarbon oxidation. The

Card 1/3 purpose of the present paper is the investigation of
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Catalytic cracking L3 3
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Oxidation of carbon monoxide 65
Conclusion 68 | ’
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‘Tegged Atoms in Catalysis 80V/1478

COVERAGE: The anthor gives a survey of tegged atoms in catelysis, The catalytic
processes discussed in this book are heterogeneous, Catalysis here meens
heterogeneous catalysis, The basic concepts of tagged atom methods and of :
catalysls are given, so that the nonspecialized reader may understand the .
text without difficulties, The structure end properties of catalysts are ’
described, and severel industriel chemical Droceases are mentioned, No
Dersonalities ere mentioned, There are 9 Soviet references,

TABLE OF CORTENRTS:

Introduction 3 v

Properties and Meegurement of Redioective Rediation 10 \
Counters for the meesurement of B end y rediation 12
Production of preparations containing ¥y ~emltting rediolsgotopes )
(phosphorus, iodine, silver, ete, ) 14
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21(8) - PHASE I BOOK EXPLOITATECN 50V/L478 ..

Margolis, Liye Yskovlevna

Mechenyye atomy v keatelize (Tegged Atoms in Catalysis) Moscow, Izd-vo AN S3SR,
1958, 65 p. (Series: Akedemiye nauk SSSR. Neuchno-populyernays seriya)
15,000 coples printed,

Sponsoring Agency: Akedemiya peuk SSSR. Redkollegiya nauchnc-populyernoy
literatury,

Resp, Ed,: 8., Yu. Yelovich; Ed, of Publisghing House: V. I. Vedeneyev;
Tech, Ed,: T. P, Polenova,

PR

PURFOSE: This 18 a populer presentation of the use of tagged atoms in catelysis
intended for resders interested in popular-gcience literature,
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type of adsorption,

4 graphs are given. The bibliography containg 11
references, of which 8 are Slavic (Russian),
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2, TITLE: study of Gas Adsorption on Manganese Pioxide py the
T Elec Conductivity Method (Izucheniye adsorbtsii gazoV
B na qvuokisi pargantsd metodom elektroprovodnosti
PERIODICAL: 1zves i¥y2 Akademii Nauk 55SR, Yol-: 1K1, 42, PP 206-210
1957 U9SR, geriye fizicheskeye
ABSTRACT: Chenicad gdsorption joeds 10 the chang® jn the electronic

gtate of a semiconductor, ghich 18 reflected in the elacC

co

9 ] L}

manganess dioxi%e by thezele% con%g%tivityomethodn The
range of temperatures was from ~ g to +20 Co

The results of experiments pmade 1t possible to deterwine
the adeorption characteT and degree of £3111ing the
gurface of an adsorbent—catalyzera The great changes

in elec conductivity of samples during adsoTptio
aicated the occurrence of chemical adeorption, leading

card 1/2 to the change in the numbeT of charge carrierse
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Catalysis
Referat Zhur - Khimiya, No 4, 1957, 11285

Margolis L.Ya., Roginskiy 8.%2., Gracheva T.A.
€8 o ition Metals as Catalysts of Oxidation of Hydrocarbons

Zh. obshch. khimii, 1956, 26, No 5, 1368-1371

Under dynsmic conditions a strudy was made of catalytic oxidation of pro-
Bylene in mixtures of ¢ H6 and 0,, of 1:1 composition, diluted with ni-
trogen, at 200-400°, Tge studied catalysts (C) are classified as follows:
1) C of extensive oxidation: MnO2, 10, MgCry0), yielding ~. 100% CO, and
H20; 2) C of destructive oxidation: V205, MoO3_, WO3_x, UO;_., over which
are formed, in addition to CO, and H;0, "formaldéhyde, dcetaldsd yde, formic
and acetic acid; 3) C of selective oxldation to acrolein -- Cus0, which pro-
duced at 400° a 604 yield or acrolein. It 1s assumed that active cata- o
lysts of extemsive oxidation are oxides with incomplete d-shells, while active -
catalysts of mild oxidation can be catalysts of the type Ag and Cup0, in
which gaps in the d-shell arise on modification of these ¢ by oxygen.
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Selectivity of the catalytic oxidation of unsaturated hydrocarbons.
Izv.AN SSSR.Otd.khim.nsuk no.3:281-286 Mr '56. (MLBA 9:7)
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