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: "Inflnence of the Ccnaiticns o Proparatim on the
. Structure of Silica. Gol," G. K. Barukov, M. 8. Baris.
- ova,l 0. M. Dahigit,|V. A, Dits'ko, V. P. Dreving, 'A.
. V. Kiselev,'0. A. Likhacheva,iMoscow State U imeni N
<17 V. Lomonosov, Phys chn Irst imeni I.. Ya. Karpov, .

: )loaoov, 1k 1

= "Zhur nz mun' Yo]. nn, o 5.
Bnplon of nrionl typos ‘of silica gel (vitreoua, o >
* chalky, etc.) obtained by different methods and their

o sabsarbeat properties cc-parea. Results are tabulated
| 7-and shomn graphicnh Submttod 1h Auq 19%7
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"Effect of ﬁg,HNE..&.on Temperature on the Structure.
of Silica Gels,” G. K. Boreskov, M. S. Borisova,
RV. A. Dzis'ko, A. V. Kiselev, O. A, Likhacheva, T.

5 N. Morokhovets, Moscow State U imeni WM. V. Lomonosov,

< Physicochem Inst imeni Karpov, 3 2/3 pp

o\
wn

< "Dok Ak Fauk S8SR" Vol IXII, No 5

Three types of silica gel prepared: (1) glaselike
samples vith fine pores, (2) glasslike samples with
uniformly coarse pores, and (3) chal¥like samples
of mixed poroeity. Tests of adsciption and - -

- - - 53fh9r99
UBSR/Physics _ ~ (Comtd) Oct L8 i
desorption of methyl alechol vepors yielded iso- o
therms showing that 12-hour pericds of ignition i
temperatures from 115 to 1,000 C affected samples' i
adsorptiocn properties differently. Fine-pore mubh..nw, 4

1ike samples were least-stable thermally. Chalk-
like samples showed highest stability. . Submitted
by Acad M. M. Dubinin, 11 Aug 48. - -

BORESKOV, G. K.
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MALTY, v., mn"\v 1., TORESKOV, 6. K. SLT'RC, M. G. T

Sulfuric Acid

tproduction of sulfuric acid." Reviewed by D. A. Yepshteyn, Zhur .prikl.khim, 25 No. 4, 1952

t 1.
9. Monthly List of Russian Accessions, Library of Congress, Augus .1951’2 Unc
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USSR /Chemistry - Catalysts; Reaction Peb 52
Kinetics:

"Kinetics of Reversible Catalytic Reactions in the
g of Internal wﬂgﬁgvﬂ G. K. woﬂnﬂmgu M. Geo
Slintke, Phys Chem Inst imeni L, Ya. Karpov, Moscow

"Zhur Pz Khim" Vol XXVI, No 2, pp 235-238

Obgerved rate of exothermic reversible reaction in
the range of int diffusion camnot be expressed in
its general form as a difference between rates of
direct and reverse reactions. The concepts of
observed energy of activation for direct and -

reverse reaction are devold of meaning in the range
of int diffusion., Optimal temps for reversible
reactions in the range of int diffusion depend on
the form of the kinetic eq. They are lower than
the corresponding temps in the kinetic range.
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USSR/Chemistry - Catalysts =~ . aprse

"The Effect of Heat Treatment on the Structure and
Catalytic Activity of Aluminum Oxide." G. K.
Boreskov, V.'A, Dzis'ko, M. S. Borisova, V. N.
Krasnopol 'skays, Phys Chem Inst imeni L. Ya.
Karpov, Moscow

"Zhur Fiz Khim" Vol XXVI, No' L, pp 492-49g

Heating for 24 hrs at temps up to 600° does not
change the surface and porosity of semples in
cemparison with those treated at 450°. At higher
temps there are reduction of surface and changes

of ‘pore ‘structure “involving formation of larger pores.

() — SLTIE3
The surface reduction proceeds much more rapidly
than the decrease in pore vol. - Samples of _
different initial pore structure exhibit different
resistance to high temps > those with the finest
Pore structure being the most strongly affected.
Although the total catalytic activity .is lowered
a8 a result of heat treatment, the specific
activity (activity per unit of surface) is. in-
creased to some extent if the temp of treatment is
below 1,200°. The reason is the effect exerted
on int diffusion. The activity of a sample heat-
treated at 1,000° is increased, becsuse fine pores
the surface of which remains unused in catalysis

(2) | 21723

dissppear at 1,000°. This does not happen at
lower temps. The specific activity of gemma-
Aln0; is not affected by the temp of heat treatment
and does not dépend on crystdl- size; only trans-
formation into mu.wgub.._.NOw changes the nature of
the surface. The date on catalytic activity are
based on the reaction of ethyl alc dehydration. -

(3) . 217723 |

K.

CIA-RDP86-00513R000206310020-7"

APPROVED FOR RELEASE: 06/09/2000



APPROVED FOR RE}EASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

ST

. T —
USSR TSRS A T AT

AnLTY .

'USSR/Chemistry - Catelysts 11 Jul 52

"The Specific Catalytic Activity of Metallic

[

Plabinum," V.S. Chesalova and~G.K. Boreskov

DAN SSSR, Vol 85, No 2, pp 377-372

The gquality of the gurface of Ft, from the stand -
point of catalytic activity in respect to the re-
action of SO2 oxidation, does not undergo great
changes as a result of variations in the condi-
tions of prepn of the catalyst, the types of
"carrier used, and differences in the specific
surface, size of crystals, and mech and thermal

25619

treatment. The principal factor detg catalytic
activity is the magnitude of the specific sur-
face available for the components of the re-
action. Presented by Acad M.M. Dubinin

9 May 52.
. . i
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1. BORLSKCV, G. K., FARVAURHCY, A, P.
2. USSR (600)
4. Catalysts

7. Adsorntion method used for measuring the platinum surface in pluntinized silica

gels, Zhur. fiz, ¥him. 20, no. 12, 1953,

/9. Monthly List of Russian Accessions, Library of Congress, ey 1953, Unclassified.
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USSR/Chemtstry - Platinized Silica Gel May 53

"Some ‘Observations on G.K. Boregkov and A.P. Kar-
naukhov's Article on 'The Measurement’ of the Sur-
faces of Platinized Silica Gels' ,'>N.I. Kobozev,
‘Moseow State Univ :

ohur Fiz Khim, Vol 27, No 5, PP 761-T6%

Criticizes work by Boreskov and Karnaikhov, who -
proposed & method for detg the surface of Pt de~
posited in the form of dispersed adsorption films,
by measuring the adsorption of H,. States that' .
Boreskov and Karnaukov stress nqu¢

' 273719

allization, while.

there is actually marked atomization of Pt in the
£4{1ms in accordance with the theory of active

ensembles.
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USSR/ Chemi stry — Catalysts

May 53

"The Question of the Surface of the Promoter De
Inst of Phys Chem, Moscow, Acad Sci USSR

posited on the Carrier, "R.Ka.Burshteyn,

Zhur Fiz Ehim, Vol 27, No 5, P 765

The author refers to work by G. K. Boreskov and A.», Karnsukhov ceriticising procedure
for detn of the surface of Pt on C acc to method

developed by the author himgelf
S (R. Kh, Burshteyn), P.I. Lavin, and S5.M. Potrov, Stztes that Borerkov and Karnaukhov,
utilizing data baeed on detn of the surfece on Pt on silies gel, concluded that the
author erred by 15% in detg the surface of Pt on C. Adds that data which apply to
sllica gel do not necescarily anoly to carbon.
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 Effect of. sodium_hydroxide on thie catalytic actlvity of
aluminum oxide ju relation to the decomposition of gthyl .
__glgohol. . G. K. Boreskoy, V. A Dzis'ko, and M, 8. Bori-._ -
i -Chem. Inst.,

SOvA T v Phvs.-Chem. 1nst., Moscow}: Zhur. . -
T Fic. Khim. 21, 117 TCA. 43, 21h~—The .~

s ol
progressive poisoning.of -AL:Oy catalysts by NaOH was in-
vestigated. Samples of ALO; prepd. in 4 different ways
_ were made  to absorb various amts, of NaOH front sola,, .
. then dried and kept 1 hr. at 450°, " The catalytic activity -
) of each sample =cs detd. from the amt..of Cite produced
. * when EtOH was passed over it at 420°. “The total adsorp-
tion surface was detd. by means of a sorption balance with
- MeOH as the adsorbate. 'Sp. gr., vol. of micropores n
- .oe./g., total surface in sq.-m./g. and sq. m./¢c., and total
- - and specific catalytic activities of each of the initial samples-
.~ are tabulated. - The rate const. for the formation of GH,
‘. is shown graphically as & function of the amt. of adsorbed
‘NaOH in mehm imoles/g. for each type of sample. - The rela-
“ tive rate consts. are plotted as functions of the no. of milki-
*" moles of adsorbed NaOH per sq. cm. of adsorbing surface.
‘ The pore size and total suriace of ALO, are unchanged by the -
NaOH treatment: The catalytic activity decreases as the -
~amt, of sdsorbed NaOH' fucreases, most rapldly fer the
- smallest -amts. of NaOH." This probably: correspoids (o
adsorption of NaOH mols. on active groups of the surface.
1t is concluded that the active regions comprise 5-10%, of the
total” surface of the AlL:Oy samples. The no. of active
centers per unit surface depends on the purity of the sample -
and not on the manuer ofitsprepn.  © J.W.L.,Jr.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

. : RS
Chemical Abstracts = , ) -
May 25 195 Effect of ignition temperature on the extont of surface and
? 4 ron the water content of the o \(_les_‘g‘tqmmj& tand B
General and Physical __ sium. _G. K Bacskoy, V. :é‘:’lszxs ‘o, and L. $Torisava
Chenist =Al. Ya. Rarpov_Phvs=Cheni. Tost., Aloscow). Zhar.
stiry Fis. Khim. Z;, T176-SH{1053); P~ o A7 h~In an

‘uvestigation of the mechanjsm of catalysis in oxides the
water content of ARO; and MgO was detd.  The temp. ofa
sample of ALO; in vacuum was raised from 100 to 1200° dur-
sing a 100-hr. pericd.  The evolved 1.0 was weighed hy
means of a sorption balance. The Al:Oy coutained 17, 4.3,
.1.1, aud 095 H.0 at 20, 200, 600, and 1200°, resp.  Thesur
face was O13, 235, 127, and 10.5 sq. m. per g. at 450, 800,
1000, and 1200°, resp.  On similar treatment Mg(O1); was
entirely converted to MgO below 870°; therate of conversion
was nmx. at 200°. The HL.O content and the surface of
MgO at 400, 700, and 1000° were 2.9, 0.38, and 0.01%,
resp., and 347, 86, and 11 sq. m. per g., resp. In bothoxides |

Sl - /. * ‘the water appears to be held in solid soln. above 400 .
v . . i Exptl. data are tabulated and graphed.  J. W. L., Jeeeart ;
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Vol. 3 No. 4 b “30‘ Cllnl;l!; Activity of Nlckel, Palladium, and Plati-

num espec Renetl £ H Oxidgti
Apr. 1954 (Russian.) G. K- Direskov, M. G, STPa ket Otllyiine:
Chemi stry-Physiocal -N_.__._gsn P 353“" ARGATTT Nauk 555“, V. 92, no. & Septt 17,
' Specific activity was determined. Diagram, table. 2 ref. )
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The Committee on Staiin Prizes (of the Council of Ministers USSR) in the flelds of
science and ioventions announces that the following sclentific works, populsr scien-
tific books, and textbooks have been submitted for competition for Stalin Prizss for
the years 1952 and 1953. (Sovetskaya Kulturn, Moscow, No. 22-h0, 20 Feb - 3 fApr 195k)

Hame Title of Work Nominsated hy
Ualin, ¥, "Technolocy of Sulfvriz Pinictry of the Cremiecal
Bereskov, G0.K. feidm (student memual Tndustry

Slin'ke, 105,
Arkin, H.L.
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USSR/ Chemistry - Reaction

§ Card 1/1 Pub. 151 - 4/36

t Boreskov, G. K;‘;'Il_lariqriov, V. V.; Ozerov, R, P.; and Kil'disheva,»E._;Y." o

: AChehical reactions in qus;xzsoh andrvzpé-K2$297 systems

“Porfodical : Zhur. ob. khim. 24/1, 23-29, Jan 1954

: Thermographic and x-ray investigations of V205"K230h and »V205-K2820;Z systems
-~ were carried out to determine their reaction cCharacteristics.’ The rormation, -§
in the first of the two systems, of a compound close in its composition to
V05 K550, with a melting point of ‘about 500° was discovered. The eutectic
point between this compound and KoS0), was established at below 430° which
‘corresponds to an approximate V,0s content of 0.4 mol/fractions. The fusions
with larzer pyrosulfate contents in the second of the ‘investigated systems
were found to have low melting points and easily convert into glass when sub-
jected to cooling.  An exothermal effect during the heating of this system
was observed at 275° and this is explained by the formation of a Vo0g .
K5550g compound, Lleven references: 3-USSR; L-German; 2-Italian and 1-°.
Seandinazian (1905-1950). Tables; graphs. Also l-Enzlish reference.
Tnstitution. : Seiecntific Institute of Fertilizers and Insecticides
Submitted ¢ Hay 26, 1953

IA :nl)stract
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8 - card 1/2 ,
;'.':Aut.horar S Boreskov, G. K'.; Dzis'ko, V. A,, and Yasevich, N. P.

~Title & Effect of the cdmpos_itlon of slumb—s:llicié catalysts on thelr activity
in the process of ethy). alcohol decomposition » .

_Perfodical : Zhur. Fiz. Khim., 28, K. 5, 837 - 842, May 1954

“Abstract - .t Experiments were conducted to determine the effect of the composition of =~ EES
T alumo-silicic catalysts on their activity and selectivity in the process:

of ethyl alcohol decomposition. ‘The activity relative to one aluminum
atom on the surface is approximately the same for all investigated samples
and does not depend uvon the Al50; concentration in the catalyst. Results
also indicate that the relation between the activity and composition of
alumosilicic catalysts during the dehydration of the alcohol is entirely
differsnt from the relation existing during cracking, isomerization and -
other hydrocarbon comversion processes, - Nine references: 5-USSR, 3-English
and 1-USA. .Tables, graphs, drawings. : ' ' -

Institution : The L. Ya. Karpov Physicé;Chemical Institute, Moscow

B submitted ¢ Aug. 18, 1953
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© USSR/ Chemistry ~ Physical cheristry

| cea 111

C Authors’ % Boresicov, G. K., Dz‘ls“")cb, V. A., and Borisova, M, S.
- Title + Porous structure of catalysts and its effect on thelr reaction

selectivity - -

_ perfodicsl 3 Zmur, iz, khim, 28, T, 6, 1055 - 1066, dune 195k
. Abstract 4 Two cases of series reactions of the first order were investiga‘wd to

, : determine the effect of porous structure of catalysts on their reaction - e
selectivity. The rate of diffusion transfer, toward the internal . ,
surface of the catalyst grains and its effect on reaction selectivity, " -
was ‘also considered, ‘The selectivity dependence upon the rate of e
diffusion was determined by criteria expressing the relation between
the rate of chemical conversion and diffusion transfer for the basic
substance and intermediate product, = Four USSR references. Graphs.

 Institution : The L, Ya, Karpov Physico-Chemical Instifute, Hoscow

Submitted ¢ August 18, 1953
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;. >y Boreskov, M. G. Slin'ko, A. G, Fil{t}gova.- and K. IS,
e L Sitody Aked. Nauk S.SS.R. 94, TLi-1h
T “of. C.4,49 $007¢.~The catalytic activity of Ti,

by the method previously destribed {lac.

il which per!
constant temp. along a layer of the catal

observations of the nature of changes o catalyst activity.
A lnrge excess of H was uscd in the tests to prevent the avis
. dation of the catolyst. The catalyst activity was measured
. at 802, 254, 218, 180, hud 135°, undcr conditious which
»"minimize'thrdiffusion,eﬁ:c!sh, he sp. cataiyst nctivity
was expressed a8 tie no. of ml. of (21,4 0y) reactitg per
“hr. on. 1 sq. em. of .the catalyst surface. The curvt ©
- metivities passes through a sharp max. at'Ni,_W
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I0R'YR,G.E., redaktor; §g§E§§9£!§LE;' redaktor; NABEREZHNYEH,M.Ye,,
redaktor; PSHRZHETSKIY,S.Ya., redaktor; SLIN'KO,M.G., redaktor;
TEMKIN,M.I., redaktor; CHEREDNICHENKO,V.M., redaktor; SHPAK,Ye.G.,
tekhnicheskiy redaktor

[Heterogeneous catalysis in the chemical industry; papers from the

All-Union Conference, 1953] Geterogennyi kataliz v khimicheskoi

promyshlennosti; materialy Vseeoiuznogo soveshchaniia 1953 goda.

Moekva, Gos, nauchno-tekhn. izd-ve khim. lit-ry, 1955. Lol p,
(MLBA 9:2)

1, Russia (1923~ U.S.S.R.) Ministerstvo khimicheskoy promyshlen-

nosti. (Catalysis)
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i

BCRESKOV, G. K. and K. L. dATVEYSV. (Phys.-Chem. Institvte ia. L. fa. Karpov) .

Jﬁi%ﬁhifs SPOS0L0V FRICOTOVLAALYA NA KATALITIUHESKUYU AKTIVROST! I PROVODIMOST!
OKISI TS1uKA (Effect of the methads of preparation on the catalytic activivy
and conductivity of ZnO). In Problemy kinetiki i kataliza {Provlems of Kinetics
and Catalysis), vol. 8. Izdatel'stvo Akademii Nauk S358, 19%>. GZection Iil:
Jonnection between the eleciric conductivity and catalytic acilvity of semi-
conductors. p. 165-17h.

¥our samples of Sno prepared by different metliods (the description of which is
given) were compared concerning their effect on the gecomposition of methyl
alcohol. The reactions were carried out at 20 - 325 J; minimum circulation
rate of the zas was LOO 1/hr. Thevaluses for the specific activities and
zctivation energies for :11 four samples were very close. 4 detziled descrip-
tion of the determination of the electric conductivity -o Zn® tablets is given.

The data on the specific catalytic activity of the Zn0 samples are co:pliedin
Table i (p. 167). 4n apparatus for measuring tne electric conducti.ity is
shown in Fiiz. 3 (p. 169). vharacteristics of the electron structiure of the
zonc oxide samples are civen in Table 2 (p. 171). Changes in the electron
structurc and in the specific activity of the catalysts after reduction are
shown in Table 3 (p. 1i3).

1/2
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cATVEYEV, X, I. and G. K. BURE3KOV. Vliyaniye ....

the conductivities of the initial samples <iffered
samples in vacuo and ireatment with vapors ol methyl alcohol caused irreversible
increase of the conductivity and of the catalytic activity of the samples

(in some cuases, 160 times of the original value). Tuelve references, 5 dussian

(1939-1953).
2/

greatly. leating of tae
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AF701.597 TREASURE ISLAND BOOK RBVIEW AID 835 - 3

BORESKOV, G. K. (Physical Chemistry Institute in. L, Ta. Kﬂrpov)
DISI’(USSIYA ﬁDiscusaion). In Problemy kinetiki i kataliza {Problems of
Kinetics and Catalysis), vol. 8, Jzdatel'stvo Akademii Nauk SSSR, 1955.
Section IV. Nature of the active surface. p. 234.

' L.
A brief review of the papers prosented by F. F. Voltkenshteyn and V.
Bonch-Bruyevich. Boreskov states that the .catalyst is more affected by fne
action of the reactants than by the nonuniformity of the surface. This ds
i1lustrated by data on the catalytic activity of various Zn0 samples use
in the decomposition of methyl alcohol. The initial differences in the
electronic struoture of the ZnO samples prepared by different methods
becoms less important in comparision with changes resulting from the action
of methyl &lcohol vapors on the catalyst.

1/1
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Card 1/1 Pub. 50-5/18

Authors Prof. Boreskov, G. K.*’Dr Chem Sci; Slin'ko, M. G., Cand Chem Sei

Title Experimenf;a.lrﬁléli';ﬂbds. of determining catelytic activity

Periodical Khim. prom., No 1, 19-26, Jan-Feb 1955

Abstract On comparing the static methods, dynamic circulation methods, and

stationary circulation methods for the lsboratroy testing of catalysts,
arrive at the conclusion that the stationary circulation methods are

the most relisble. Point out that stationary circulation methods cannot
be easily applied to the testing of catalysts on a large scale and should
be replaced by simpler, although less exact circulation methods for that
purpose. Describe all of these methods and the diaphragm method. Six
figures. Twenty nine references; 25 USSR, 23 since 16L0.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

B A Cri R S B R R R (R T T

i BCRE&<OV &K . L
USSR/ Chemistry - Sulfuric acid FD-2524

Card 1/1 Pub. 50 - 3/1k

Author : Prof. Boreskov, G. K., Dr Tech Sci

W A TR KR S5

Title : The theoreticel basis for increasing the efficiency of the
contact process for sulfuric acid production

Periodical : Xhim. prom. No 4, 202-209, Jun 1955

Abstract + On the basis of data cited and of theoretical relationships used in
the treatment of the subject, arrives at the conclusions that the
principal factor in improving the output of sulfuric acid contact
process installations must be reduction of the resistance to gas
flow; that the ultimate degree of conversion showld not exceed
97.5-98%; and thet the optimum concentrations of sulfur dioxide
are 7-7.5% in the case of pyrite and 9% in the case of sulfur.
Discusses conditions which obtzin when vanedium catalysts are used.
Six graphs; 5 tables.
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: - Usvﬂ/Chemistry Book review

Gard1/r Pub. W7 - 25/26 | |
l mthors 1 Mkolayev, Lo As el e o B
Title ) | VCr:Lt.iqua and Bibiography. " ‘The: book by G K. Boreskov(, Cata,.ysia ‘R
v o ~in sulfuric acid manufacture A : R ”*"W’ . '
B Period:lca_l: ¢ Zhur. iz, kh.'un 29/1, 203-204, Jan 1955 | '
i sbstract o 'Critical review is px esented of the book by G. K. Boreskov entitled

"Catalysis in t.he Manufacture oi‘ Sulfuric Acid", published in 19524»

| "Inafitution H seveenrsese ‘

B S*ubmit‘l:.ed 1 September 28, 1954

3
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o 6©RESKOVGTi Sulr ST R
o us.,}z/ chemistry Cata'lysts B AT S B
"" ,_0§:'¢\1/1‘ o ‘Pub 17 - 17/2z o | e
Aut-hors 3 jiiBoreskov, G K.

Ttde ¢ Size of the surface and the catalyt.ic activit.y of Pt applied on silica gel

Periodical ' Zhur. fiz. khm. 29/11, 2086—2089, Nov 1955

: ”Abatraot =5 Discussion was held on' the subject of how to detemine the size of the sur- FE%
: face of a solid: substance and its. catalytic activity when apglied on another g
.catalytic carrier. "Measuring the hydrogen adsorption at 250" the author =
.. -determined the surface of Pt ~applied on.a silica gel catalytic carrier,  The§
- ro+' hydrogen- adsorption on the ailica ‘gel at this temperature was found to be
"~ comparatively low and was calculated with sufficient accuracy. The amount
©_of hydrogen-adsorbed per unit of Pt surface was established by measuring

-~ the .hydrogen adsorption on.porous Pt the surface of which was. acourately
" determined by the low temperature adsorption of Argon, Six USSR references

- o (2950-1953). . | |
' iIhstit.istridn,; -Phyaicochemical Instit.ute im. L. Ya. Karpov, Moscow

B Swnitted :'?uarch 3,195 . N
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BOKESEOV , GaKesmss h

Surface arsa and catalytic activity of platinum deposited on silica
gel; remarks concerning the reply of N.I. Kobozev. Zhur.fiz.khim.
30 no.3:704-705 Mr '56. (MLRA 9:8)

o

1. Piziko-khimicheskiy institut imeni L.Ya. EKarpova, Moskva.
(Catalysts, Platinum) (Adsorption)

. T IS Sttt
R T e e e,
3 ﬂ%\ R z:fi’»" S e e Ke
5 SR Y z& Exia T
e s s

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000

TILYE RN s S EHRCERE WA Rl

»

.

Author
Inst
Title

Card 1/2

0N

Ibpochemistry, Catalys]
. Bl
Abs Jour Ref Zhur

Orig Pup .

Abstract .

APéRé?’%IS"I}O%g@ﬁ CERSE:. 06468/2000

Abs Jour ¢

CIA-RDP86-00513R000206310020-7

MR = 2 - e R T A
FHERMMWASIE MRS AN A SRR SRR I A ARAE L T e

Vo i se g o
USSR/%ﬁyéiégi?ég; ¢ /

mls%ry ki
» Kinetics, Combustion Expl
R osions
J
B-9

K}l .
imiya, No 7, 1957, 22438,

: E. V. ge
: . rbur
. Not gi ven

t_ -
GeybOvich, G. K. Boreskov
\_/'

The temperntyr

rote on Vanadie dependence of ¢

he ¢
um catalyzers. sulfur dioxide oxidati
on

Zh . mli .
5 £ 2 N 2 (
)

€ contr ining is studien pos
& 5.3% SO, and 19 9%18 Stuﬁied in a

2 break wy

As the influenc:

explained a 80 in thi
8 a result of g tra;gis' S case the
1on to an §
n-

Kinetics, Combustion, Explosions,
CIA-RDP86-00513R000206310020-7"

Ref Zhur - Khimiya, NoO T, 1957, 22438.
This brought the guthors to the conclusion that
e diogram lg K- IT is related

f the break on th
tive catalytic com-

al tronsformation of an a¢
tures into an inactive vanodyl sulfate

oxidation rate constants are made
60° and optimum temperatures of the
+ transformation extents >
order to obtain 2 transfor-
dient to diminish the tem-
4ho°.

percentage.
the formation ©
with the chemic
ponent K 2t low tempera
vosoy. The values of SOﬁ
more precise oOn K under

process realization are obtained &
g7%. Conclusion is drown that in
mation percentage > 97 it is expe
perature jn the last gas K layers to under

-146-

Ccard 2/2

3 ¢ e R b AT



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

}/Th {&edﬁ:;gamyﬁ: actiylty of metals, 1. Suif a "
oxids atlon bon plslinunf {atslvsia 7V, 8. Chesgiova an ,};x;, :
W ;%ﬁ%@@,g Yoo, ThimTHLL . Dlos- b

TEBNT. T ZnihFiz, dam, 30, Q8O- —1hs atin. of

it 5 i
sperifiz calnlytic activity of massive Ptwire, oil, and sereen,
— spongy P1and plotinized Si0; gel in the SO;oxidationshowed
that the specific scuvity of all the catalysts was almost the
samenrhen relerred to a st of Pt sarface, and was adected
only slighily by 3he siza of the PLorysial, or the temp, of the
prodfininary heatdrsatment.  ‘The catalylic nctivity of
‘Plathiized B0, gel at corens, of 0.001-0.5 wi. % is pro-
portiona) 1o the unit wi, of Pt in the catalyst.  Tha slee of
Pt crystals on the Si0; gl is therclore independent of the Pt
conen. and dipends only on the porosity of the g2l stree-
— tura and the temip. of the preliminary beat-treatment, The
activation raergy of the SO-esidatlon reaction on massive
Pt ansd platinized SI0: gel is about 28 keal /mel.
W A, Stesnbuig
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\{n’rhe gpoclic cataiptit sctivity of platinum. G K. Bor i f o
cav, M, G, Y o and Y, 8, Chesaiovn v T Rargud, ;
E: {qic0W), &Lhu7. L1 Khim 30,2757~ ;
1, 8376 —P1 wire, fgil, and platinteed

2% Pt) w*.:e_usedAas catelystd at 5r KT e

7-Chem, Insl
550);

reaction. The peaction velocies at high
conrn. in the gas phase wns directly propertmnal 1o Ue O,
cpaen. The Pt catalytic activity o9 affected by its pre
Jiminary heat-treatinent, Heating in H; at 500Y increnses
the inirial catalytie activity, which ater drops v a conust.
value,’ eating ip air WoWEN the actisity o bslow tie
- stationary valus, snd the activity gradually rizes in use.
o are apparently oonnecied with the O sorption.
“The specific catalytic petivity of Pt yeferred to unit surface
janearly :si‘ﬁ:e;regardies;‘of {he actunl differeaces in the ac-.
i9¢ siriate 120.9, 6.9, and 3 % 30 sg. ¢m./g. in vitre, foil,

" anttgn 802 g2l amsp)e _ V. M. Sternbeig
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BORESKOV,G. K. (Prof.)
T ——
13ome Questions of Catalyst Selection.”

report presented at Scientific Conference at the Inst. for Phveical Chemistry
imeni L. Ya. Karpcv, Acad. Sci. USSR, Nov 1557.
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SEFICHSCAERAES

AVDEYENKO, M. A.,

BORESKOV, G. K., SLIN'RO, M. G.

"Catalytic Activity of Metals in Relaiion to the Homomolecular Isotopic Exchange
of Hydrogen,"

Probiemy Tinetics and Catalysis, v. 9, Isotopes in Catalyris, #oscoy  Lod.yo
AR 388K, 1957, g,

Most of the papera i this collectiop were presented et thr Jewd o
Irotopes. v Catalysis which (ook place in Homoow, War il- Apr S, 4804
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BOBESKOV G.X., doktor khim,nauk, prof,; SLIN'KO, M.G., kand.khim,.nauk.

<

Applying the fluidized bed method to heterogeneous catalysis
processes, Khim,prom. no.6:321-330 S '57. (MIRA 11:1)

1.,FPiziko-khimicheskiy institut imeni L.Ya. Karpova.
(Catalyeis) (Fluidization)
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"AVDEYENKO, M.A.; BOHNSKOV, 0.K.; SLIN'KO, M.G.

7 lecular isotopic
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AUTHORS: Kasatkina, L. A., Boreskov, G. K., Krylova, Z. L.,

Popovskiy, V. V. 153353-1-5/29
TITLE: Investigation on the Mobility of Oxygen in Vanadium-Pentoxide

by Means of the Isotope-Exchange Method (Issledovaniye
podvizhnosti kisloroda pyatiokisi vanadiya metodom izotopnogo
obmena)

PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimiches-
kaya tekhnologiya, 1958, Nr 1,pp. 12 - 19 (USSR)

ABSTRACT: Vanadium pentoxide forms the active component of many oxi-
dizing catalysts (vanadium contact-masses with the production
of H2804,catalysts of the naphtalene-, anthracene-oxidation

and of other production). It was interesting to compare the

catalytical activity of V205 and the readiness of the ex-

change of its oxygen against the molecular-oxygen and the
steam. A survey of the publications (References 1 to 4)
dealing with this problem is given. It is followed by an ex-
perimental part with the description of the methods. The
Card 1/3 following conclusions were drawn from the results obtained:
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Investigation on the Mobility of Oxygen in Vanadium-Pentoxide by Means
.of the Isotope-Exchange Method 153.-58-1-3/29

1)After an investigation of the isotopic exchange of the
vanadium pentoxide with oxygen (at 450,500,530 and 550°C)
and with steam (at 200,385 and 450°C), it was found that
the exchange with oxygen at all above-mentioned temperatures
is accelerated very rapidly. At 200° an exchange against
steam does not take place.
Z;It was proved that the exchange with steam (figures 7 to
9) takes place at lower temperatures and at greater ve-
locities than with molecular oxygen (figures 1 to 6).
3) An addition of potassium-sulfate increases the exchange-
abiiity of pentoxide both with oxygen and with steamn.
4) The exchange between the vanadium-preparations and the
molecular oxygen is determined by the exchange on the sur-
face and takes place according to the first order. In the
.case of steam the velocity of surface-exchange is considerab-
ly higher; the oxygen diffusion does not follow the equali-
zation of the isotopic composition in the interior of the
cryastal, so that the velovity of exchange decreases more
Card 2/5 rapidly with increasing degree of exchahge, than this would

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

-

Investigation on the Mobility of Oxygen in Vanadium-Pentoxide by Means
of the Isotope-Exchange Method 153-58-1-3/29

correspord to the equation of first order.There are 9
figures and 7 references, 6 of which are Soviet.

ASSOCIATION: Moskovskiy khimiko-tekhnologicheskiy institut imeni D. I.
Mendeleyeva, Kafedra tekhnologii razdeleniya i primeneniya
izotopov (Moscow Chemical Teohnological Institute imeni
D. I. Menedeleyev, Professorial Chair for the Technology
of the Separation and Use of Isotopes)

SUBMITTED: October 22, 1957
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. S0V/ 64~58-4-2/20

AUTHORS : Vlasenko, V. M., Candidate of _Chemical Sciences,
esk ¥, Corresponding Member, Academy of Sciences, USSR,

Braude, G. Ye.

TITLE: The Catalytic Purification of the Nitrogen-Hydrogen Mixture
of CO (Kataliticheskaya ochistka azoto.-wdwodnoy smesi ot CO)

PERIODICAL: Kimicheskaya promyshlennost!, 1958, Nr 4, pp. 200 - 205 (USSR)

ABSTRACT : As the presnce of oxygen and carbon monoxide in the gas mix-
ture in the ammonia synthesis acted as a catalyst poison, -
it has often been #tried to investigate and remove it; the
present work mentions results of investigations on the prob-
lem mentioned above in the case of low temperature with nickel
catalysts being used. From the data on the conditions of
equilibrium of the hydration of carbon monoxide may b6 seen
that the equilibrium concentration of CO increases highly
with the concentration of carbon oxide in the initial mixture
and that it deoreases with an increase of pressure. The
equilibrium content of CO in the gas mixture increases with

Card 1/3 the temperature as well. When the purification process is
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507/ 64-58-4-2/20
. The Catalytic Purification of the Nitrogen-Hydrogen Mixture of CO

carrieqout at 300 atmospheres a good effect oan also be ob-
tained at higher temperatures, while below 300 all experi-
ments showed that the hydration is irreversible. The investi-
gations of catalystis carried out show that nickel is the
nost active of the ronqmecicus metels; a porous catalyst with
a highly developed inner surface was used, The schematic
representation of a high-pressure plant is enclosed from
which among other things it can be seen that a constancy of
the pressure was obtained by means of a regulator according
to I. P, Sidorov (Ref 13). It was observed that the hydration
takes place with sufficient velocity already at 100 , the
degree of transformation changing with the temperature and
the pressure. Starting from 125" the velocity of the increase
of the degree of transformation is slowed down which is ex-
plained by an external diffusion on the catalyst; this is
represented by an equation where the coefficient of the mass
transfer as well as the pressure were fixed. In case
oxygen and carbon monoxide are present together in the syn-
thesis of ammonia in the gas mixture the completeness of the
gas purification is dependent on the hydration of carbon oxide.
Card 2/3 There are 6 figures, 6 tables, and 14 references, 7 of which
are Sovieto
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<

ASSOCIATION: Gosudarstvennyy nauchno-issledovatel'skiy i proyektnyy in-
stitut azotnoy promyshlennogti '
(State Soientific Research and Design Institute of Nitro-
gen Industry)

1. Hydrogen mixtures--Purification 2. Carbon monoxide—-Chemical
reactions 3. Nickel catalysts-~Applications
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AUTHORS : Vlasenko, V. Y¥., Candidate of Chemical S0vV/G4-58-8-6/19
Sciences,Jhuxuﬂuuh_%;_félyCorrespondinc Hember, Acadeny of
Sciences, USSR, Braude, G. Ye.

TITLE: The Catalytic Purification of a Niirogen-Hydrogen kixture

From Carbon Dioxide (Kataliticheskaya ochistka azoto-vodorod-
noy smesi ot dvuokisi ugleroda)

PERIODICAL: Khimicheskaya pronmyshlennost!, 1958, Nr 8,
pp 473 - 475 (USSR)

ABSTRACT: In the production of ammonia the nitrogen-hydrogen mixture
is carefully purified from substances contzining oxygen prior
to the synthesis. The purification process can be sinplified
by hydrogenating CO and €O, simultaneously, which requires
highly active catalysts. Tge results of tests carried out
with a porous nickel catalyst are given. The properties of the
catalyst as well as the investigation technique have already
been described (Ref 1). It is known that the hydrogenation
of CO in the gas purifying apparatus is practically irreversi-
ble (Ref 1). A diagram (Fig 2) shows the dependence on
Card 1/3 temperature of the equilibrium concentration of C02 at varying
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The Catalytic Purification of a Nitrogen-Hydrogen Mixture SOV/64-58-8—6/19
From Carbon Dioxide

pressures and concentrations of the admixtures in the nitrogen-
hydrogen mixture. This shows that at temperatures below

300° the formation of methane is just as irreversible as that
of CO. The process of purifying the nitrogen-hydrogen mixture
from 002 was studied at 1, 10,and 300 atmospheres, while the
simultafeous hydregenation of CO and CO, was carried out

at 1 and 300 atmospheres. At atmospheric¢ pressure the hydro-
genation of CO, takes place at a temperature of 1250, and

at 300 atmosphéres at 80° (Table 1). The hydrogenation of

CO is accomplished more easily (Table 4). The hydrogenation

of €O, takes place at 300 atm, a CO, concentration of

0.02%; a linear velocity of the gas of up to 0.02 cm per

sec, and a temperature of more than 1259 in the area of ex-
ternal diffusion. For these conditions an equation (3) is
given by which the mass transfer coefficient can be calculated.
The degree of purification of the nitrogen-hydrogen mixture
is determined by the hydrogenation of the CO_,. There are

3 figures, 6 tables, and 2 references, 1 of which is Soviet.
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*  ASSOCIATION: Gosudarstvennyy nauchn~-issledovatel?’skiy i proyektnyy institut
zotnoy promyshlennosti (state Scientific Research and
Planning Institute for the Nitrogen Industry)
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AUTHOR : Boreskov, G. K. S0V/76-32-12-13/32
TITLE: " Phe Interaction Between Catzlyst and Reacting System (Vzai-

modeystviye katalizatora i reaktsionnoy sisteny)

PERIODICAL:  Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 12,
pp 2739 - 2747 (USSR)

ABSTRACT: In the course of the reaction the catalyst may undergo
the following changes: 1) a transformation of the active
component of the catalyst; 2) a change in the inner com-
position of the catalyst; and 3) a change in its suriace
lzyer. The transformation of the catalytic component is
easily discernible and can be avoided by selecting appro-
priate catalysts. Changes within the catalyst body are
less obvious but always to be found. They can extend to
the entire volume but very often confine themselves to
the surface. In connection with the fornation of monomo-
lecular layers of oxygsen on platinum, silver, and nickel
references 8, 9 and 10 are mentioned. The influence of the
composition of solids on catalytic properties is given

Card 1/2 by the fact that atoms of solids are connected with each
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The Interaction Between Catalyst and Reacting Systenm SOV/76—32-12-15/32

other. If an emission or admission of electrons takes
place on the surface; this has an effect on the structure
of the entire solid. The stationary state of the cata-
lyst depends on the speed of partial reactions which

cause a stale of equilibrium. If the eoquilibrium is
reached slowly, the previous treatment of the catalyst

is decisive for its activity. References 11-14 and 20 are
mentioned in connection with the various catalytic
properties of zinec oxide, nickel - I - oxide, and vanadiun
pentoxide treated in different ways. If the egquilibrium

is reached quickly, the activity is predominantly de-
termined by the composition of the reaction mixture. This
means, in practice, that it is possible to regulate the
properties of a catalyst by changing the reaction mixture.
There are 4 figures and 20 references, 11 of which are Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im, L. Ya. Karpova, Moskva
(Physico-Chemical Institute imeni L. Ya. Karpov, ioscow)

SUBMITTED: Decenmber 13, 1957
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AUTHORS: HBoreskov, G. K., Kuchayev, V. L. 20-119-2-31/60

-

TITLE: The Catalytic Activity of Germanium in Relation %o the
Isotopic Exchange Reaction Between Hydrogen and Deuterium
(Rataliticheskaya aktivnost! germaniya v otnoshenii
reaktsii izotopnogo obmena vodoroda s deyteriyem)

PERIODICAL: Do }ady Akademii Nauk SSSR, 1958, Vol. 11§, Nr 2,
ppj 302-304 (USSR)

ABSTRACT: The present paper compares the specific catalytic activity
of a germanium semiconductor element with the activity
of the transition metals having incompletely filled
d-zones., This comparison is here made with respect to the
reaction: of isotopic exchange of hydrogen with deuterium.
The authors investigated the catalytic activity of
germanium By means of the static method with circulation.
The content of HD in the hydrogen-deuterium mixture was
determined by means of the method of thermal conductivity.
The reactiom took place in: a reaction vessel of quariz

Card 1/4 within the temperature interval 330° - 550°C, the equimolar-
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The Catalytic Activity of Germenium in Relation 20-119-2»31/60
to the Isotopic Exchange Reaction Between Hydrogen and Deuterium

mixture of hydrogem with deuterium having had a

pressure of 90 - 190 mm torr. Monocrystalline germanium
with an eleotronic line of the resistance ¢ Ohm.om
served as catalyst. The gases hydrogen and deuterium
‘used for reaction were produced electrolytically.

The formula used for the calculation of the spacific
catalytic activity of germanium is given; it is valid
for random mechanisms of the exchange of hydrogen and
deuterium., A diagram shows the dependence of the catalytic
activity of the two investigated germanium samples on
the inverse temperature. The activation energy of the
reaction amounted to 17 kcal/g-mol. The specifie
catalytic activity of the iwo germanium samples amounted
to 330°A.3.10°10 g-mol/cmz.sec. The catalytic activity
of the samples determined' at 650°C was a little greater.
The resction order-was investigated with one of the two

germanium samples at 480°¢, The same degree of transformation
at various pressures shows that the reaction takss plaoce
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The Catalytic Activity of Germanium in Relation 20-119-2-31/60
to the Isotopic Exchange Reaction Between Eydrogen and Deuterium

according to the first order. A table contains the
specific catalytic activities of germanium and of some
metals in relation to the reaction of the oxygen-deuterium
exchange at 300°C and at a pressure of the mixture of

40 torr. In: the experiments discussed here the exchange
takes place according to the absorption-desorption:
mechanism whem the surface of germanium is only little
filled and when the absorption is the limiting stage of
reaction. Im the transition to a stronger filling of the
germanium surface the activation energy of the reaction
must obviously increase and approach tha desorption
energy of hydrogen (about 41 keal/g-mol). The catalytie
activity of the metals of period IV increases with
growing atomic. number and reaches a maximum with nickel.
The catalytic activity decreases strongly in the
transition from nickel to copper. There are 1 figure,

2 tableg/i-and 2 references, 1 of which 18 Soviet.
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The Catalytic Activity of Germanium in Relation 20-116-2-31/60
* to the Isotopic Exchange Reaction Between Hydrogen and Desuteriun

ASSOCIATICN: Nauchno-issledovateltskiy fiziko-khimicheskiv institus
im. L. Ya. Karpove (Physico-Chemical Scientific Res

Institute imeni L. Ya. Karpov)

PRESENTED: October 9, 1957, by A. A. Balandin, Hembsr, Acadeny of
Sciences USSR

SUBIIITTED: October 1, 1957
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20-123-1-23/56

Boreskov, G. N., Correcponding lLiexnber, 3Cv/

Acadeny of SETE?E@S, USSR,Gorbunov, A. I., Hasanov, 0. L.
Isotopic Exchange in Ifolecular Nitrogen on Iron Catalysts
Used in the Synthesis of Ammonia (Izotopnyy obmen

v molekulyarnonm azote na zheleznykh katzlizatorzkh sinteza
anmiaka)

Doklady Akademii nauk SSSR, 1958, Vol 123, ¥r 1,
pp 90 - 92 (USSR)

It was proved (Refs 1-3) that the addition of K,0
and A1205 to the iron catualysts increases their specific

activity (related to unit surface) with regard
to the synthesis of ammonla at high pressure. Once or
twice activated samples have proved to be much more
active than a non-activated iron catalyst. The acii-
vating effect of K,0 wags more marked than that of Alzoj.
The published views regerding the effect of these
additions at atmospheric pressure are rather at
variance (Refs 4,5). Th:refore an additional, more
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Isotopic Exchange in Molecular Nitrogen on Iron SOV/20—123—1-23/56
Catalysts Used in the Synthesis of Ammonia

conprehensive investigetion of the problem under
review with various contents of activator became
necessary. The method of the experiment was already
previously described in detail (Ref 5). Table 1 gives
the values of the activation energy, of the order of
reaction and of the specific catalytic activity K(P,t)
at corresponding pressure and temperature for the
gemples investigated: It can be concluded from this
that the activated catalysts, as far as their specific
activity is concerned, considerably surpass the Armko
jron (without activator) (in accord with reference 5).
There is quite a definite parallelism in the accelerating
effect of the mentioned additions exerted on the
processes of the ammonia synthesis and of the isotopic
nitrogen exchange. This fact is difficult to under-
stand if it is taken for proved (Refs 7-9) that the
limiting stage in the ammonic synthesis is dye to the
hydrogenation of the adsorbed nitrogen. If it is
assumed that the isotopic exchange and the synthesis
Card 2/4 of ammonia pass a common stage, nitrogen adsorption,
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Isotopic Exchange in Molecular Nitrogen on Iron SOV/20-123~1-23/56
Catalysts Used in the Synthesis of Anmmonia

.

the rates of both reactions may be quantitatively
compared with each other. Here, the filling of the
surface of the catalyst by the adsorsed nitrogen

must be cosidered (Ref 5). The calculation shows that
the absolute rates of reaction of the ammonia synthesis
and of the isotopic exchange proved to be similar in
samples once activated and in Armko-iron, at equal
covering by adsorbed nitrogen (the data of N.M.Morozov
from the laboratory of Professor M.J.Temkin were uti-
lized). Thus, the evidence presented in this paper con-
firmed the mechanism of Temkin-Pyzhev (Ref 10) regarding
the isotopic exchange on ifon-ammonia catalysts. There
are 1 table and 10 references, 7 of which are Soviet.

ASSOCIATION: Fiziko-khimicheskiy institut im.L.Ya.Karpova (Physicc-
Chemical Institute imeni L.Ya.Karpov) Moskovskiy
khimiko—tekhnologicheskiy institut dim. D.I.Mendeleyeva

. (Moscow Institute of Chemical Technology imeni D.I.
Card 3/4 liendeleyev)
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- AUTHORS; Shendrik, M. W., Boreskov, G. K. SOV /64~55-3=12/24

TITLE: Calculation of an Adiabatic Heactor for Endothermic Processes
(Raschet adiabaticheskogo reaktora dlya endotermicheskikh
protsessov)

PERIODICAL: Khimicheskaya promyshlennost', 1959, lir 3, pp 55-57 (USSR)

ABSTRACT: Since a number of endothermic processes recently has been
carried out in industry by means of adiabatic reactors (fer
instance producing divinyl of butylene, styrene of ethyl
bYensene and alecohols of esters), the development of a method
for caloulating those rcactors is of spooial interest.

A graphio method was developed, based upon the general method
for the computation of tha catalyst volume with wvhich exo-
thermic, reversible reactions teke place. It was found that the
task lies mainly in the definition of the quantity T

(t - fictitious contact time) in seconds, accoerding to the
equation (1). Isotherms are given for the dehydration of
isopropylbenzene which represent the function of the degree of
transformation o« of T (Fig 1), carried out in the Giprokauchuk.
The temperature function t of o¢ for the process mentionad above,

Card 1/2 computed according to an equation (4), is also represented
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Caleulation of an Adiabatic Reactor for SOV/64—59-3-12/24
-Endothermic Processes

graphioally (Fig 2). The graphio method of definition is also
represented in the same example (dehydration of isopropyl-

ac - :
benzene) by means of a diagram e~ (Fig 3). It is
pointed out that the change of the catalyst activity has to be
considered, and therefore the value computed for v has to be
multiplied by the coefficient 1.15 . The dehydration of iso-
propylbenzene was also examined on a large scale (Ref 4).
Conditions and some results are given (Table). There are o
53 figures, 1 table, and 4 references, 3 of which are Soviet.
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5(1) 50V/64-59-5-25/28
AUTHOR: Zlotin, L.
TITLE: Conference of Workers of the Synthetic Ethyl Alcohol Indusiry i

Branch
TR k4 4 SPYF s S s A P P TIE I SR - - - Gy {ormgedy
PERIOVISALY Khisiches¥aya prowyshisanosi', 19539, Nr 3, p 439 {USBH)

ABSTRACT: The regular branch conference took place this year in Xovo-
kuybyshevsk from July 14th to 17th, to discuss problems of the
industry of synthetic ethanol. The conference was convened by
Upravleniye komiteta Soveta Ministrov SSSR po khimii (Admini-
stration of the Committee for Chemistry of the Council of iini-
sters of the USSR) and by the Kuybyshev sovnarkhoz. Delegates
from all plants of synthetic alcohol, of the Gosplan progran
S5SR and of the Gosplan program RSFSR and of the Goskhirkomitet -
as well as leading workers cf the Fovokuybyshevsk and of &
number of research institutes (Fiziko-khimicheskiy institut
imend Karpova (Institute of Physical and Chemical Seiencea),
VNIIneftekhim, NIISS and others), of the Kuybyshevskiy indusiri-
al'nyy institut (Kuybyshev Institute of Industry), of the
Planning Institutes (Giprokauchuk, Giprogaztopprom), of the pe-

Card 1/3 troleum refineries, etc.participated in this conferernce, which
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Conference of Workers of the Synthetic Ethyl Alcchol 50V/64-59-5-25/28
Industry Branch

was attendzd by 300 persons. It was opened by Comrade I. M.
Burov, Secretary of the Kuybyshevskiy oblastiyy komitet KP3S
(Kuybyshev oblast! Comunittee of the EPSyU). Lectures were held
in the plenary sessions concerning tne tasks of the industry
of synthetic ethanol (L. I. Z%lotin (Goskhimkomitet)), and
reports were made on the vork of the plants durirng the year
1958 and during the first quarter of 1959 (I. A. Valushko -
Kuybyshevskiy zavod sinteticheskcgo spirta (Kaybyshev Plant of
Synthetic Alcohol)), A. P. Litvin - Grosnenskiy khimicheskiy
zavod (Groznyy Chemical Plant), I. A. Anisimov - Saratcovskiy
zavod sinteticheskogo spirta (Saratov Plant of Synthetic Alce-
hol), A. V. Likhachev - Orskiy zavod sinteticheskogo spirta
{Orsk Plant of Synthetic Alcohol), M. M. Ryabova - Ufimskiy
zavod sinteticheskogo spirta (Ufa Plant of Synthetac Alcohol);
M. Ya. Klimenko - NIISS). Lectures were also held on the Tollow-
ing subjects: On the decrease of the prime cost of alcohol
(Ye. P. Shchukin - NIISS), on the optimum conditions of ethylene
hydration (Corresponding Member of AS USSR G. K. Boreskov), on
foreign investigations concerning the production of synthetic
Card 2/3 alcohol and their analysis in the USSR (Doctor of Technical Sciencs,
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Conference of VWorkers of the Synthetic Ethyl Alcohcl SOV/64-§9—5—25/28
Indus try Branch

M. A. Dalin), on the utilization of by-products of the pro-
duction of synthetic ethancl (Director of TsZL Orskogo zavoda

S. D. Razumovskiy (Central Plant Laboratory of the Orsk Plant

S. D. Razumovskiy)), on further automation of alcohol produc-
tion (V. V. Aranovich - Giprokauchuk), on rust protection (4. B.
Neyman - NIISS), on preduction of ethylene (T. I. Bogolepova -
Giprokauchuk). During the.conference 5 study groups discussed
the following problems: Preparing of raw material, ethylene
production, alcohol production, the economic, automatic and pro-
duction control..30 lectures were held. It was decided, among
others, to disregard the building of 2-3 new plants and the
workers were appealed to accomplish ithe new 7-Yeay Plan in 6
years.
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5(4) SOV/76-33~9-13/37
AUTHOR: Borepkov, G. K. oo
TITLE: . BEffect of the Interaction Between the Reaction System and the

Catalyst on the Kinetics of Catalytic Reactions

PERIODICAL: %hurn?l fizicheskoy khimii, 1959, Vol 33, Nr 9, pp 1969-1975
USSR IR :

ABSTRACT: If, in an interaction betweern a reaction mixture and the catalyst
the stable composition of the latter is obtained fairly soon,
this change in the catalyst (caused by & change in composition
of the reaction mixture) will exeri a noticeable influence on
the kinetics of the catalyzed reaction. The influence of the
concentration of the reaction mixture components on the reaction
rate will be thus exerted in two directions: by the collision
number of reacting particles, considering the surface con-
centration of c hemisorbed particles on the catalyst; and by
the effect of the reaction mixture on the properties of the
catalyst, i.e. on the "oconstant" of the reaction rate. Many
phenomena that were explained by the heterogeneiiy of the
catalyst surface, are actually due to the said effect of the
reaction mixture on.the catalyst properties. On the strength

Card 1/2 of examples with the reaction kinetics of an oxidation occur~
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. | SOV/76-33-9-13/3T
Effect of the Interaction Between the Reaction System and the Catalyst or the
Kinetics of Catalytic Reactions ‘

ring on an arbitrary oxidation catalyst by the passage of
oxygen atoms between -the reacting components; it is shown that
the form of the kinetic curves of some oxidation reactions can
be explained by the effect of the reaction mixture on the
catalyst properties, whereas it had been formerly explained by
the assumption of a heterogeneous chemisorption energy on the
catalyst surface. The following names are quoted in the paper:
N. V. Kul'kova, M. I. Temkin, T. I. Sokolova, S. Z. Roginskiy.
There are 9 references, 8 of which are Soviet.

SUBMITTED: February 22, 1958
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80V/20-127-1=39/65
Khar'kovskaya, Ye. N., Boreskov, G. K., Corresponding Member
AS USSR, Slintko, M. G,

The Kinetics of Interaction Between Hydrogen and Oxygen on
Platinum (Kinetike reaktsii vzaimodeystviys vodoroda s
kislorodom na platine)

Doklady Akademii naul SSSR, 1959, Vol 127, Nr 1, pp 145-148
(USSR)

The measuring results hitherto supplied by publications
concerning the interaction mentioned in the title are contra-
diotory (Refs 1=5), Experiments were made within too narrow
concentration ranges or under conditions that did not allow
acocurate measurements. The mentioned interaction was therefore
carried out at temperatures of from 20 to 180°, pressure of
from 50 to 750 torr and different compositions of the reaction
mixtures in a circulation system, Investigations were made on
hydrogen, nitrogen-hydrogen mixtures, nitrogen-oxygen mixtures
and oxygen. Platinum was
The circulation rate varied between 400 and 1100 1/h. The
reaction rate proved to be independent of the ciroulation rate
and of the nitrogen partial pressurej it depsnded only on the

06/09/2000 CIA-RDP86-00513R000206310020-7"

uged in the form of 0.1 mm gauge wire.



"APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000206310020-7

B T S G ]

The Kinetios of Interaction Between Eydrogen 80V/20m127-1-39/65
end Oxygen on Platinum

partial presesure of hydrogen and oxygen, Figs 1-3 show the
méasuring results for the different concentrations and
temperatures as well as the influenoce of the pre-treatment of
platinum with hydrogen at inoreased temperatures, figure 4 the

dependence of the reaction rate on the Hy- and 02 conocentration

at 180°, Experimental data are indiocative of a compliocated
catalytic process., In mixtures with hydrogen excess, the
reaction of the first order (referred to 02) and its being

little dependant on the pressurc of H2 y permit the conclusion

to be drawn that here the interaction between chemically sorbed
atomic hydrogen, which covers the platinum surface, and
molecular oxygen, forms the limiting stage. The oxygen reaction
is made easier by interaction with the deelectrons of the
catalyst (adsorption type C according to Dowden, Ref 11).

If the oxygen is not altogether removed from the platinum
surface, O-atoms remain adsorbed to the surface by means of the
d-electrons of the metal (type B), and the activity of platinum
drops. When passing over to stoichiometric EZ-OZ-mixtures,
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The Kinetics of Interaction Between Hydrogen SO0V /20-127-1-39/65
and Oxygen on Platinum .

the platinum surface is freed from hydrogen, and a ohemical
sorption of the oxygen with dissociation into atoms is made
possible. (Type 4). In this range the reaction proceeds by
interaction of the atomically adsorbed oxygen vith H,j this

requires less activating energy, and causes an increased
reaction rate. In the case of oxygen excess, two stationary
conditions are possible, which differ by the reaction rate and
dependence on concentration of the components. The readily
occurring reaction is likely to be related with a chain
process, in which high-energy endothermal products participate,
which are regenerated in the course of reaction. On lowering
the temperature and temporarily evacuating the system, these
unstable products vanish, and there only remains a relatively
tightly platinum-adsorbed oxygen which reacts with hydrogen
slowly and with increased energy demand. The decreased

Card 3/4
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'

S0V/20-127-1-39/65

and Oxygen on Platinum

ASSOCIATION:

SUBMITTED:

reaction rate at increased oxygen pressure is probably due to
a partial blooking of the platinum surface by tightly adsorbed
oxygen. There are 4 figures and 11 references, 8 of which are
Soviet.

Nauchno+issledovatel'skiy fiziko-khimicheskiy institut im,
L. Ya. Karpova (Seientific Research Institute of Physical
Chemistry imeni L. Ya. Karpov)

March 30, 1959
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AUTHOR: Boreskoy, . GaKes Corresponding Member, S0V/20-127-3-32/T1
~“AS USSR
TITLE: The Influence of the Displacement of the Level of the Chemical
Potential of Electrons Upon the Activity of Semiconductor
Catalysts

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 3, pp 591-594 (USSR)

. ABSTRACT: The level of the chemical potential of a catalytic reaction is,
by its immediate connection with the formation energy of the
surface intermediate bond, in connection with the catalytic
activity of semiconductors, For the purpose of investigating this
gonnection the simple example of the chemisorption of a particle 4
with formation of a charged particle A* on the catalyst
surface is dealt with, The adsorption heat Q of the process is
then @ = ¢ - IA + WA+K; W is the work function for the electron,

which immediately determines the level of the chemical potential.,
It depends on the electron structure of the semiconductor and on
the concentration of the adsorbed substance (the surface charge
formed influences ¢). IA - the ionization energy is determined

only by the properties of the adsorbed molecule. 'A+K is the
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The Influence of the Displacement of the Level of the  SOV/20-127-3-32/71
Chemical Potential of Electrons Upon the Activity of Semiconductor Catalysts

interaction energy of the ion At with the catalyst, it is

dependent on the position of the adsorbed particle on the catalyst
surface. The influence of a slight variation of ¢ or the influence
produced by additions upon the sorption rate is investigated. 3y

way of simplification it is assumed that in this comnnection &
variation of Wpig may be neglected, as also the variation of ¢ .
is neglected with occupation of the surface. It then holds that .4
Q = Qo + Ay, and the degree of surface occupation

p = mf)—i (2) with b-adsorption coefficient and p,~pressure of

the substance A. For sorptior equilibrium, when adscrption and
desorption rate, w4 Wgo , are equal, the expression

pyb Qe% /RTeoLA ¢/RT

W =l. =K is found (3). It increases
1 2 02 4 pAber(JRTeAqVRT

with the increase of ¢ at small §, and decreases again at large f.
The maximum corresponds to the value Y, for which § =& , which
is in agreement with the general results obtained by M. I. Temkizn,
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Chemicsl Potential of Electrons Upon the Activity of Semiconductor Catalysts

When the variation of ¢ with the occurrence of surface charge
is token into account, this maximum is not displaced, but the
state § = o is attained at a chemical potential at which it is
reduced by 6? compared to ¢ if the influence of the resultant
0=d
surface charge is neglected. In the case of an inhomogeneous
surface, the rules continue to hold only within the homogeneity
ranges. The conolusions are applied to oxide catalysts.
Figure 2 shows the variatiocu of the aotivation energy of the
reaction of the isotopic exchange in molecular hydrogen in the
cese of reduction of the chemical potential, and figure 3 shows
the special influence in the case of interaction on the surface
with transition of an electron from the reacting substance to the
catalyst. If the chemical potential is reduced, the activation
energy of adsorption decreases, and that of desorption rises. The
process, which may also develop with the transfer of an electiron
to the adsorbed substance, leads, with an increase of the chemiocal
potential, to a decrease of the activation energy, and the latter
again incresases with transformation of the intermediate produot.,
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Chemical Potential of Electrons Upon the Activity of Semiconductor Catalysts

The connection between catalytic activity and the free energy of
oxide dissociation is briefly discussed. There are 3 figures
and 5 Soviet references.

ASSOCTATION: Nauchno-issledovatel!skiy fiziko-khimicheskiy institut im. L. Ya.
Karpova (Scientific Research Physico-chemical Institute imeni’ '
L. Ya. Karpov)

SUBMITTED: May 13, 1959
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" 5{4) 507/20~127-5-28/58
Y AUTHORS: Boreskov, G. K., Corresponding Member AS USSR, Vasilevich;A. O.
—
TITLE: The Mechanism of Isotopic Exchange in Molecular Hydrogen in

Platinum Films

PERIODICAL: ?okla%y Akademii nauk SSSR; 1959, Vol 127, Nr 5, pp 1033-1036
USSR

ABSTRACT: This investigation was carried cut for the purpose of finding
out whether the exchange mentioned in the title takes place
according to the mechanism of an adsorption-desorption or by
ohain reaction (Refs 1-3). By using tritium adsorbed on platimm
foils, the exchange Tate at various points of the film and the
variable activation energies caused by inhomogeneity of the
platinum surface could be measured. The apparatus is shown by
figure 1. The platinum film was produced by the atomization of
a platinum wire in a vaouum. Figure 2 shows the exchange rats
tritium-hydrogen at 90°K, figure % -~ the exchange rate HZ-DZ
at 78°K and 90°K. Figure 4 shows the dependence of the exchange

rate and of the activation energy on the degree of the exchange.
Card 1/2 The conclusion is drawn that exchange takes place according to
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an adsorption—deaorption mechanism. The great difference in
activation energies (about T+5 keal/

than 2730K; 1-0.5 kcal/mol at lower temperatures)
plained by the faet that at low temperatures only amall parts
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5/064/60/000/03/03/022

B010/B008
AUTHORS: Boreskov; G. K.y slintko, M. Go
| — f\
TITLE: Computation of Catalytic Processes in Industrial Reaction
Apparatus

PERIODICALs Khimicheskaya promyshlennosti?, 1960, Noo 3; pp. 193-201

TEXT; Problems and examples regarding the application of electronic com-
putsrs for the computation of catalytic contact processes are given and
discussed here. A classificztion of contact apparatus is given intro-
ductorily (Fig. 1). Computations of the optimum temperature distritution
and the degree of conversion in the individual stages are illustrated by
the contact sulfuric acid production, and computation results obtained
with the M-20 (M«ZO) electronic computer at the Institut matematiki
Sibirskogo otdeleniya AN SSSR (Institute of Maithematics of the Siberian
Debartment of the AS USSR) are listed (Table) . Exothermic processes in
apparatus with internal heat exchange are explained next, and computations
of the oxidation of ethylene to ethylene oxide, carried out by P. N, Kopay-
Gora, G. M. Ostrovskiy, and Ya. I. Grinya at the Institut schetnogo mashino-

Cerd 1/2
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Computation of Catalytic Processes in 8/064/60/000/03/03/022
Industrial Reaction Apparatus B010/B008

stroyeniya (Institute of Computer Construction), as well as corresponding
diagrams epplying the data by M. I. Temkin €t al. (Ref. 3) are shown

(Figs. 7,8§° Computatiras for the application of apparatus with pseudo-

liquid layer in exothermic processes are also mentioned. Computations of

the limit of stable working conditions of contact apparatus are explained

for heterogeneous catalyses by means of pseudoliquid catalyst layers, the L/fé
method by A. M. Lyapunov (Ref. 5) applied in mechanics as well as & paper

by D. A. Frank-Kamenetskiy (Ref. 8) are mentioned, andan explanation of the
critical conditions is given. It is finally pointed out that electronic
computers permit the solution of complicated computations of the course

of catalytic processes, such as malti-stage processes with reactions
developing parallel and successively, catalyses in which the ectivity of
the catalyst drops quickly, etoc. There are 10 figures, 1 table, and

8 references:s 7 Soviet and 1 American.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000

CIA-RDP86-00513R000206310020-7

5T PRI REES LR

5/064/60/000/006,/005/011

B020/B054
AUTHORS: Boreskov, G. K. and Chesalova, V. S.
TITLE: Production of Industrial Catalysts 7

PERIODICAL: Khimicheskaya promyshlennost’, 1960, No. 6, pp. 38-44

TEXT: Catalysts which were initially prepared under laboratory conditions
with primitive equipment in small workshops are now produced on a large
industrial scale. The essential factor is the quality of the catalyst,

the consumption of material being of no, or only inferior, importance.
This factor primarily depends on the chemical composition of the catalyst. J//
Fig. 1 shows the use of the individual elements of the periodic system as
catalysts in the industry, all natural elements being used except for the
rare gases. The"blank spots" in the table are mainly due to an insufficient
investigation of the respective elements as catalysts; rhenium has
recently gained importance as a catalyst. In the industrial practice,
complicated mixtures are mostly used, the strict observance of the formulss
being of great importance in many cases. As an example, Fig. 2 shows the
change in catalytic activity of aluminum cxide on introduction of NaOH.

Card 1/3
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Production of Industrial Catalysts 5/064/60/000/006/005/011
B020/B054

Fig. 3 gives data on the catalytic activity of Si-Zr catalysts of the same
gross composition, one of them being a mechanical mixture, the other a
chemical compound. The catalytic activity depends. however, also on the
extent of the inner surface. Fig. 4 schematicelly shews the optimum

porosity of catalysts for various reactions; it is stated that the \
properties of the catalyst can be altered by a change in the porous —
structure at constant specific activity only. Fig. 5 shows the dependence

of the pore volume of active aluminum oxide on the pH of the solutiocn

during the precipitation of aluminum hydroxide, and on the amount of

nitric acid added during the peptization. Table 2 gives the characteris-
tics of typical carrier materials for catalysts. Fig. 6 shows a cross
section of granules of a palladium catalyst, Fig. 7 the granules of

porous corundum in the form of microspheres (Laborateriya tekhnicheskogo
kataliza (Laboratory of Technical Catalysis) of the Fiziko-khimicheskiy
institut im. L. Ya. Karpova (Physicochemical Institute imeni L. Ya.
Karpov)), Fig. 8 the variation of the required catalyst amount and of

the hydraulic drag of the catalyst layer with increasing dimensions of

the catalyst granules of unchanged form, and Fig. 9 gome special forms of
catalysts and carriers used to form a uniform catalyst layer.
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Production of Industrial Catalystis $/064/60/000/006/005/011
B020/B054

I. Ye. Neymark (Ref. 5) is mentioned. There are 9 figures, 2 tables, and
9 references: 6 Soviet, 2 US, and 1 British.
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SKOV, G.K,; CHESALOVA, V.S,
Manufacture of industrial catalysats.

S 160. Khim. prom. no. 6:476-482
(Catalysts)

(MIRAZ 13:11)
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POPOVSKIY, V.V.; BORESKOV, G.K.

Catalytié activity of oxides of fourth-period metals with respect

to the oxidation of hydrpgsn. Probl, kin. 1 kat, 10:67-72 160,
(MIRA 14:5)

1., Moskovskiy khimiko-tekhnologicheskiy institut imeni D.I.

Mendeleyeva,
(Metallic oxides) (Catalysts)
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KUCHAYEV, V.L,; - BORESKOV, GK.

Relationship between the catalytic activity and semiconductor
properties of germanium, Probl, kin. i kat. 10:108-110 160,

(MIRA 14:5)

1. Fiziko-k.hlmicheskiy institut imeni Lv.Ya. Karpova,
(Gema.nimn)
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Catalysis on metals, Probl. kin, i kat. 10:128=140 !60,
(MIRA 14:5)

1. Fiziko-khimicheskiy institut imeni L.Ya, Karpova,
(Catalysts)
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GORBUNOV, A.I.; (BORESKOV, G.K.

Catalysis of isotopic exchange in molecular nitrogen induced by
transition metals of the fourth period. Probl, kin, i kat, 10:192~
198 160, (MIRA 14:5)

1. Moskovekiy khimiko-tekhnologicheskiy institut imeni D,I,
Mendeleyeva,
(Nitrogen—Isotopes) (Catalysts)
(Transition met.alsg
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BORESKOY Kai KASATEINA, L.A.; POPOVSKIY, V.V.; -BALOVNEV, Yu.A,

Oxygen mobility and the catalytie activity of vanadium pentoxide
promoted with potassium sulfate, Kin.i kat., 1 n0,2:229-236

Jl-Ag 160, (MIRA 13:8)

1, Fiziko-khimicheskiy imstitut im. L.Ya.Karpova,
(Vanadium oxide)

(Potassinm sulfate)
(Oxygen--Isotopes)
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AUTHORS: Kuchayev, v. L., Boreskov, ¢ K-
Bores e

TITLE: Isotopic Exchange of Hydrogen On Germanium samples of
the n- and p-Type

PERIODICAL: Kinetika i katallz; 1960, Vol. 1. No. 3, PPo 356 - 364
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Isotopic Exchange of Hydrogen on Germanium s/195 60/00% /003/004/013
Samples of the n- and p-Rype BO13/B0%8

Table 2 shows the change of the germanium-sample surfaces under the

influence of various temperatures. The catalytic activity of germanium

with respect to isotopic exchange in homomolecular hydrogen was studied —_—
by the static method at pressures of the equimolecular hydrogen-deuterium
mixture of 0.7 and 0.1 mm Hg at from 180 to 280°C. The calculation method

was described in the paper by M. A. Avdeyenko, G. K. Boregkov, and M. G.
Slin’ko (Ref. 9). No noticeable difference in the catalytic activity was
ascertained between samples of different type of conductivity. The rate

of adsorption of hydrogen was studied at room temperature (Table 3) and

at 100°C before testing the catalytic activity., It was determined that

rates of adsorption; energy of activation, and the adsorption as a func-

tion of the surface occupation are almost similar for all 4 samples. The *
adsorption isotherms of hydrogen were recorded at 210°, 244°, and 274°C

and don’% show any noticeable differences. With an occupation of up to

9 = 0.15; they correspond to Langmuirts equation for adsorpticn with
digsociation. The heat of adsorption is 25 kcal/mole A deviation from
Langmuir’s equation and a lower heat of adsorption are %o be observed at
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Isotopic Exchange of Hydrogen on Germanium S/195 60/001/003/004/013'
Samples of the n- and p-Type B013/B058

a higher degree of occupation. The solubility of hydrogen in germanium.is
small and of no effect on the measuring results. As can be seen from the
dependence of the rate of desorption on the surface occupation at 180°C

(Fig. 10), it drops to one third after removal of about 20% of the ad-

sorbed hydrogen from the germanium surface. It was established that the

rate of desorption.of the hydrogen-deuterium mixture is about 1.5 times
greater than the rate of isotopic exchange, and about 1.5 times smaller

than the rate of desorption of hydrogen, under equal conditions. The

studies gave the following conclusive results: The rates of hydrogen ad-
sorption and isotopic exchange were almost equal for all samples studied
inspite of a change of the concentration of free electrons and holes by

7 %o 9 orders of magnitude..This permits the conclusion that the adsorp-

tion of hydrogen on germanium proceeds without participation of free X/
electrons or holes, i. e. without surface charge. Similar rates of deso:p-“’/
tion and isotopic exchange point towards an adsprption-desorption

mechanism of the reaction. V. M. Frolov, O. V. Krylov, and S. Z. Roginskiy

are mentioned. There are 10 figures, 3 tables, and 18 references: 5 Soviet,
10.US, 1 Dutch, and 3 German.

Card 3/6 .

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

O e TR Sl W R T SR - R . - . O - e ———

S,

Isotopic Exchange of Hydrogen on Germanium 5/195/
Samples of the n- and p-Lype 361?38%001/005/004/013

ASSOCIATION: Fiziko—khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov) —_

SUBMIT?PED: June 27, 1960
TaGanua 2

Nosepxuocts 06pasuon repManHs, cu? .

3 b npcAnaplmJ_xbuan TeMACpaTy puas )
Hoxep ) oﬁp¢69nux npu B
ofpasua 000 .

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000206310020-7

OISR TR e e
BORESKOV, G,K.; SLIN'KO, M.G.
~—

'Sécond European Symposium on Chemical Technological Processes.
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