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vavior of Ozone on the
of Cathodic Polarography (1zu-

A Study of the Electrochemical Be
eniya ozona na platinovon

Platinum glectrode by the Method
cheniye claktrokhimichenkogo poved
elektrode netodom katodnoy polynrografii

7hurnal fizichesko vhinit, 1959+ VYol 33, Ur 2,

pp 349 = 346 (UssR

t21 material concerning the
ozone on the rotating platinum elect
solutions at 25, 0. -30, =50 and -70°C was the vasis for

thorough jnvestigations on the mechanism of the electrode
reaction in ¥ node potentials (analogous

he region of high &

to the experiments in reference 3}, The apparatus used vas
previously descrived (Ref 4). The rate of rotation of the
platinum electrode was 2bout 3000 rpm

in all experiments.
The stationary potential vas determined as & function of the
gemperature 2% constant ozone concentration in_1011ﬂ2504(Tab1e1)
and as a function of the ozone concentrati

on at 25°C
(Table 2). The polarogram curves

PERIODICAL:

cathodic reduction of

ABSTRACT: Experimen
rode in sulfuric acid
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Behavior of Ozone on the sov/76-}3—2-18/45

" A Study of the Elcctrochemical
thodic polarography

Platinunm Electrode by the Hethod of Ca
gaturated with 20 ozone and al 25%¢ indicate
= 1.30 volt for the ozone reduction, while
«1.55 volt for

in 10 n H2504

o value of ?1/2

§£ne reverse curve shows a half-wave of Q1/2

the ozone reduction. The cize of the jimiting current is

directly proportional to the ozone goncentration in the

golution, 20 that the method of cathode polarography with the
d for a qunntitative deter-

rotating Pt electroda can ha uae
mination of ozone in solutions and in the pgasoeous phaoe. Ab
lower temperatures (-30 and -700) two polarogranm waves appear

for the ozone reduction (Figs 3,4), which is explained in
terms of a two-atage reduction reaction (03+e' ———5()3;

). It is assumed, on the basis of the
inum, that the

- +
03 + HT = O2 + OH

formation of surface oxygen compounds on plat
following reaction mechanism takes place:

+ -
Pt0+2 OH — Pto[d]ads+820, Pto[d)ads+2ﬂ +2 e =¥ PtO+H20.
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Pletinum Electro

There are 4 figures,
ywhich are Soviet.

6 tables, and 7 references, 5 of

Karpova)ﬂoskva

gtitut im. L. Ya.
Karpov, Hoscow

Fiziko-khimicheskiy in
jtute imeni L. Ya.
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s/076 60/034/010/009/022

B015/B064
/h 13]0
AUTHORS: Shub, D. M., Tyurikov, G. S., and Veselovskiy, V. 1.
- P e e -
14
TITLE: Photo- and Radiation—chemic@i?Decomposition of H&drogen
xide in the Presence of Iron OQxide .

Pero

: " i
PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Yol. 34, No. 10,

pp. 2245-2253

tion of semiconductor meterials as heterogeneous

formation of radiation enersy into cheaical energy

TEXT: The applica
clear radiation to

gensitizers in the trans
ijs of special importance fer the utilization of nu

initiate radi&tion-chemical reactions. In continuation of previous in-
jven of the photo- and radiation-chemical

vestigations, the results arée &
decomposition of concentrated 8202 solutions with suspended Fe203n A
PK -2 (PRK-2) quartz lemp served a8 1ight source, while Co =~ with an ;></
activity of 89 Curies was used a8 y-radiation gource; the experiments were
tabilization of temperature,

carried out in an apparatus warranting & 8
good mixing of the solution, and regular jrradiation. The experimental

Card'1/3
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s/076 60/0}4/010/009/022

Photo- and Radiation-chemical Decomposition of
BO15/B064

Hydrogen Peroxide in the presence of Iron Oxide

w that the catalytic effect of Fe205 upon the 3202

o light irradiation, a3 well as the y-rays is strongly
increased. This means that a chain reaction sets in on the surface of Fe203
an energy tranefer causing an excitation of the particles

of the Fe203 surface, and that the chain reaction cf the H202 decomposi- ‘><f

into the liquid; The high photo- and radiation-chemical
ue to the effect of a heterogeneous

ronic state of the gemiconductoT ).
nhich cause the chain reaction

decomposition

results obtained sho

decomposition due t
which is due teo

tion is passed.on
activity of Fe,,O5 can only te &
. [

depends on the elect
n the F0205 gurface w
decomposi tion and in the
tes in both cases the rate
was observed between
1ight end the y-radiation, the reaction

e in both cases. Apparentlys the higher
-quanta is transformed into &

sensitization {which
The active centera O
e same in the thermal H202
e increase accelera
ticular difference

are th

due to radiation. A temperatur
of decomposition. Since no par
the effect of the ultraviolet

mechanism is essumed to be the sam

energy (approximately 1.25 Mev) of the ¥
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and Radiation-chemical Decomposition of 8/076/60/034/010/009/022

Photo-~
ie in the Presence of Iron Oxide BO15/B064

Hydrogen Peroxi

lower energy (several ev) of the light quanta, thus, causing the same
excitation of the semiconductor 88 the light rays, 80 that a princapal
anslogy exists vetween the effect of light and nuclear rodiation. The
author thanks the laboratory assistant L. G. Kazakova. There are 6 figures,
5 tables, and 11 references: 9 Soviet, 1 British and 1 French.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Ppysico—chemical Institute imeni L. 7a. Karpov

SUBMITTED: February 19, 1959 , u;%i‘
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8/020 60/132/04/38/064
B004,/B00T

ST 600
Gochallyev, G. Zoy 7alkind, Ts8- 1o, Veselov;ki;l !5 h

AU THORS:
TITLE: Nhe Potential of the Platinun Electzggs(\in an Irradiated
pulfuric Acid Solution

PERIODICAL: poklady Akademii meuk gssr, 1960, Vol. 132 No. 4

pp. 872-875 :
TEXT: In earlier pepers (Refs. 1-4) the authors found that the potential /
ed 0.8 N 32504 (irradistion dose

of a Pt electrode in irradiat
of the potential of the

2,
2.,1015 ev/cn‘oseo) asgumes a value close to that
¢h the results obtained by a moTe

H electrode. The present pape%deals 31
intensive irradiation ,1.10'° ev/em .s60). The experiments were oarried
out with a Cp60 radistion gource; &A 4 is described in Rafs. 2
and 3. Fig. 1 shows the dependence of the poten
in oxygen-free 0.8 § E,80 4 on the duration of irradiation.

gelectivity of the Pt electrode with respect to the reduoing
bgerved. The potentia.l aasumes & value of between

intensity,
radiolytic products was o
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5/020/60/132/04/38 /064

The Potential of the Platinum Elaotrode in
B004 /8007

an Irradiated gulfurio Aoid Solution

10 and 20 wv, which remains donstant up to a dose of 2,1020 ev/cm5 and
then rises up to 0.85 ¥ (rig. 1). For the oxidation of the reduoing
radiolytic producte and the reduction of the oxidizing radiolytio
producta, ocourring in the {rradiated golution, the authors derive
equations for the currents IR and Ioto A the reaotion constant kﬁ is

considerably greater than kéx because sf the gelectivity of the Pt

electrode, the potential observed results. By the escape of B into the
gaseous phase the stoichbmetric ratio between the reducing and the

oxidising products ig, howeverT, disturbed, which leads to & positive
shifting of the potential in the case of high doses. Fig. 2 8ho¥s the
dependence of the depolarization current at 0.4 v on the duratiom of
jyrradiation. The course of this ourve is explained &8 follows: Due to

the selectivity of the Pt electrode; the oxidation of H at first pre-~
dominates. As & result of the eacape of H into the gaseous phage, the
reduction of B0, 1s accelerated, the total current (IB - 13202) decreases

and attainp negative values in the caseé of doses higher than 2°10203v/om3.
1¢ the experiment jg oarried out in e vessel that je hermetically sealed
and completely f£i1led with the solution so that mo gaseous phase is able
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The Potential of the Platinum Electrode in 8/020 60/132/04/38/064
an Irradiated gulfuric Acid Solution B004/BOOT

to form and no bydrogen can escape; & potential of +20 av quickly forms,

which remains ccnstant throughout the experiment (20 n){Fig. 3). Becsuse
izing products, the polariza- l/*///

of the increasing concentration of the oxid
1y decreases (Pig. 4)- Th
n is formed by radiolysis, may therefore

poteutial only if the reduction ©
nd electzode which

tion current qui.ck
Pt electrode, whic

in the case of 8 steady
products takes place at the aame rate (e.g., ON 8 geco
js gelective for these products). At the same time, & current will flow

through the outer circuit. There are 4 figures and T references: 6 Soviet
and 1 English. :

ASSOCIATION: Fiziko-khimicheskly inetitut im. L. Ya, Karpova (puysicoz ——
- ohemical Institute imeni L. Ya. Karpov)

PRESENTED:  February 26, 1960, by 4. N. Frumkin; Academician

QUEMITTED: February 25 1960
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STH600 /020 60/133/03/10/013
» B0OO4 BO56 82275

AﬁTHORSx Lazorenko-nanevich, R. M« Aladzhalova, Ne Ay
VeseIostiy, Y. L. -

ical and Photoelectrochemical Processes on p-
gion of Cathodic Polarization

TITLE: Electrochem
and n-Type Germanium in the Re

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 3

pp+ 620 - 623

TEXT:s The authors investigated the action ef jllumination on the
separation of hydrogen on ermani The experiments were carried out
with samples of p-tyre Ge rosistivitys 0.5 - 21.0 ohm.cm) and n-type Ge
(1.1 and 22.9 onm.cm) in 1N KOH and 1§ B,80,. The electrode surface was

etched with CP -4 (811-4) or & mixture of au05 + HF. All experiments were

oarried out in-a hydrogen atmosphere. 11lumination was carried out by
means of & 300 w lamp through a 10 om thick water layer. The light
intensity on tae electrode surface Was about 10° cal/cmz.sec. Fig. 1

card 1/3
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toelectrochemical Processes 8/020 60/135/03/10/015

Electrochemical and Pho
jum in the Region of B004/B056 82279

on p- and n-Type German
Cathodic Polarization

ghows the typicsl steady curves (1 - 4) after 10 - 15 h of cathodic
polarization and durve 5 for not previously polarized p-type germanium.
The inflection of the polarization curves of p-type germanium at high
amperages is explained by the {nhibition of electron diffusion, which

does not oocur with n-type Ge, bevause the latter has 2 high electron con-
centration in the conduction band. Fig. 2 8 shows the change with time in

7 after switching on 10 ma/cm”. The occurring maximum of
f the electrode. In germanium coated with
a thick oxide layer (1000 - 2000 A), MO pnayimum of y occurs. The drop of
the y-ourve after the maximum 18 explained by an increase in the rate of
the generation of electrons on the germanium surface, which i8 caused by
the absorption,of hydrogen. During i1lumination of p-type Ge a rapid
drop of » occurs due to a photoeffect. Besides, it was observed that in
the presence of hydrogen this drop occurred already in the region of
diffusion inhibition, which is8 explained by photodeeorption of H. Pig. 3

shows the potential course in germanium,p(t), without an external current
1lumination and in the dsTk. In the case of p-type Ge the

gource during i

card 2/3
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Electrochemical and Photoel ectrochemical Processes 8/020 60/153{03/10/013
on p- and n-Typ» Germanium in the Region of B004/B056 62215

Cathodic Polarization

photoeffeot vanishes after & short cathodic polarization, and in n-type
Ge it is intensified. Short anodic polarization no longer reduces the
potential to the initial value. The suthors draw the conclusion that the
adsorption of hydrogen on the germanium gurface increases its negative
the formation of acceptor levels in the forvidden band.

s not produce this effect. The {1lumination of
polarized p-type Ge jnfluences the rate of gas separetion in an alkaline
solution (Fig. 4). Photodesorption occurs: Under the action of 1ight the
adsorbed hydrogen dissolves in the electrolyte. There are thereforetwo
steady states: a dark state and 8 light gtate, where the latter differs
from the former by the lower probability of gas-bubble formation and the
higher content of dissolved hydrogen in the electrolyte. There are

4 figures and 11 references! 4 Soviet, 5 American, 1 British, and

1 German.
ASSOCIATION: Fiziko-khimicheskby {nstitut im. L. Ya. Karpova (Physico-
chemical Institute im. L. Ya. Karpov)

charge due to
Molecular hydrogen doe

PRESENTED:  March 10, 1960, by A. ¥. Frumkin, Academician

SUBMITTED: lMarch 1, 1960 -
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8,/020/60/1 33,/04/29/031
BOO4,/BO56

T. I., yeaelovskiy, v. I,

S 600
AUTHORS: !ggovlava, A. A., Borisova,
TITLE:

jgyctr043
PERIODICAL: Dolklady Akademii nauk SSSR,
TEXT: It was the aim of the authors to

illumination ugon the structure of the
electrolyte as well as upon the anodic
method employed permitted illuminaticn
solution as well as of the dry side

The Effect of Light Upon an Anode-polarized Germanium

of the electrodes.

v

1960, Vol. 133, No. b,

investigate the effect of

interface between germanium and
dissolution of
of the electrodes through the

germanium. The

(The electrode

formed the bottom of a cylindrical Teflon vessel.) The experiments were

carried out with monocrystalline n~-type germanium of different resistivi-
atmosphere.
I1iumination was carriad out by means of an
0.4 ~ 0.7

ties in 0.1 N NaOH in a nitrogen
otched with CP-4 (SR-4).
incandescent lamp within the range of

current, and partly with constant voltage-

Card 1/3
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The Effect of Ligbt Upon an Anode~polarized S/020/60/1}3/04/29/0}1
Germanium Electrode BOO4/BO56

the system was sensitive to 1ight within the entire region of polariza-

tion. The potential barrier is removed by jllumination, and the poten-
tial drops within the saturation regien to the constant value of 0.5 v. LX//
Above the breakdown potential this effect stops. In the initial part of
the polarization curve, the rate of the anodic reaction is not limited
by the concentration of mincrity carriers (Fig. 2). The last-mentioned
author derived equation (1): 4 =k exp(»A?F/RT)oexp(~dAHF/RT) for this
region in an earlier paper (Ref. 7); here, Ag»denotes the potential
changa in the yvolume charge of the semiconductor, AH the potential change
in the ionic double layere For Ay, there further exists the dependence
(2) on carrier concentratioa on the surface: C =C exp
: surf volume

(-neAyRT)., A1l factors influeacing the surface concentration of
electrons and holes must therefore also influence Ay and the total

potential difference Ag). Fig. 3 shows Ailigbt and 'flight as function
of the intensity of illum;natian. Ailight increases proportional to the

absorbed light quanta. AYlight rises exponentially in the initial part
of polarization, and tends toward a 1imit with a gaturation current.

Card 2/3
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'phe Effect of Light Upon an Anode-polarized 3/020/60/133/04/29/051
3004/3056

Germanium Electirode

tiae guantunm yield K for various intensities of the absorbed
radiation in ths case of a saturation potential. Table 2 shows the values V(/
of K for two jntensities. K has 2 maximum in the saturation range. The

results obtained %Ziilluminating the dry side of the electrode are shown
in Fig. l, namely 1ight as a function of 1/1, the reciprocal value of

the thickness cf the electrades Ailight grows
en the two kinds of illumination could be found. Alseo
ide of the electrode, & potential drop

ses that were a multiple of the
I, figures, 2 tables,

Table 1 gives

linearly with 1/1. No

differences betwe
in the illumination of the dry 8

occurred with nlectrade thicknes
diffusion length of the minerity carriers. There are
and 7 referenc:s: 2 Soviet, 4 American, and 1 German.

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

PRESENTED: Marchr18, 1960 by A. N. Frumkin, Academician

SUBMITTED: March 18, 1960
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33122
SLuso0 8/638/61/001 /000/053/056
P . B125/B104 '
94 3500 (1137 J 3“') ? '
AUTHORS: shub, D. M. Pyurikov, G. Sos Yfﬂj}f!ﬂfilz_!:_l:
TITLE: Heterogeneous sensitization of radiochemical processes on

the semiconductor - gsolvent interface

SOURCE: Tashkentskaya konferentaiya po mirnomy ispol'zovaniyu
' atomnoy energii. Pashkent, 1959. Trudy. V. 1. pashkent,

1961, 370-377

TEXT: Data on the radio-electrochemical process in 6060 gamma irradiation
(activity ~s20,000 g-equ. Ba) of a Cu-Cup0 electrode in & 0.1 KOH solution

are presented. The action of the optical radiation of & 500-watt buld

under the same conditions is compared. The system Cu°Cup0-KOH solution

was irradiated after 3-hr gaturation with nitrogen. The radio-electro- v’k—
chemical effect was £irst determined only from the change of the electrode
potential undor the simultaneous action of oathode current and radiation

from Avo - Vo-- VT at I = const for potentials between 0.770 v and 0.200 v.

The potential was shifted toward more positive values by {rradiation.
V_ and VT denote the electrode potential during and after irradiation,

card 1/4

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001859620003-7"



"APPROVED FOR RELEASE: 09/01/2001

ey ST DA S A R H AT
= o A AR e AR . )
- : P R T R D SR

CIA- -
D o8 BT A-RDPB6 00,513R99}859620003'7

3 o N B o M o

33122
8/638/61 /oo1/ooo/053/056 :
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Heterogeneous sensitization ...

respectively. visible light and gamma rays apparently give rise %o
similar excita‘tion processes in the semiconductor, with the absolute values
of AV, under gammna irradiation being higher than with visible light.

Fig. 2 shows tne typical dependence of potential change on the duration of
jrradiation for an jnitiel potential of 0.200 v. For the other initial
potentials examined, the curve shape was similar, but the absolute values
of AV, were lower. The potential jump at the beginning and the following
slow approach of the potential to the steedy state are due to the excita-
tion of the gomioconductor and to the electrochemical oxidation,
respectively. The components (OH, 0,) appearing in the radiolysis of
water speed up the electrochemical reaction. The experimental results
available so far are not sufficient to back the assumption of a specific
mechanism for the radio-electrochemical process on the CueCug0 electrode.
They suffice, however, for the following hypothesis: Due to the action of
radiation, CupO can be oridized to Cu(OH),: hydrogen percxide may also

be produced by a sensitized reaction involving the oxygen which is always
present in Cuzo. The radio—electrochemical process on the Cu-Cu20

electrode is of interest also for heterogeneous radiation sensitizction.
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A noticeable sensitization, however, is only possible in the case of &

~ gufficiently large acting surface of the aensitizer. According to data

) available on the dampifig of luminescence (see slso veselovakiy V. I.»

. Miller N. B., ghub D. M. gbornik rabol po radiateionnoy khimii, M., AN SS3R
o 49, 19553 shub De Moy Tyurikov G. S+ vegelovakiy Ve Iy Trudy I
Ysesoyuznogo goveshchaniya po rad{atsionnoy khimii, M., AN §SSR, 161,
1958), the energy of excitation of a gemiconductor by glectrons can be
tranaferred to the solution components. A participation of excited
electrons of the semiconductor with more than 3,0 ev in the reaction, and
an excitation of radio-chemical processés by the energy absorbed and
converted by the semiconductor are possible. The rate of disintegration
under the action of irradiation is considerably increased by the presence

_of an F920 suspension. In & microheterogeneous system, the guspension

Fezo}--nzo2 golution is not substantially changed by radiation, and,

therefore, the rate of hydrogen peroxide decomposition does not change
either. The heterogeneous process depends on the electron state of the
aem;lconductor, and the active surface centers determining the reaction are
of the same nature during decomposition due to heat and jrradiation. The
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Heterogeneous gensitization cer B125/B104

aid hypothesis and are 1ndicati§a of the possible
sitization processes. There are
7 Soviet and 1 non-Soviet.

t im. L. Ya. Karpova

experimental dnta fit the s
excitation of heterogeneous sen
5 figures) 4 table, and 8 references:

ASSOCIATION: CN.-i. fi{ziko-khimicheskiy inatitu
. . (Scientific Physicochemical Research Institute imeni L. Ya.
Karpov) .
Fig. 2+ Dependence of the potential change of a Cu.Cus0 electrode on the
duration of irradiation.
Legend: (1) gamma radiation; (2) optical radiation;. (3) radiation;
(4) time, nin. ‘umfﬁ!“”"?“'“"”’“”’*"’
ans
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“a_ method  of meas)irin ,
‘wgombustion™ of xyhydrogen ‘gas’on’a plat
5£40 confrontation is made with data . ..
(Ref. 11: K. T, 'Rozen’ééi“"',’*V’;‘I;‘.VeSelovskiy,::.,:_.__~
, 1957). Fig. 1 shows the experimental
arrangement. The electrode to be tested is placed in the central part A,

and the auxiliary platinun electrode B is situated in the lateral
e electrode C (Pd sheet saturated with

ramifications along with the referenc
Hg). The electrode %o be tested consisted of & platinum net wrapped around
4 700 rpm by a magnetic field. i»//

elactrode,
found earlier DYy polarography
2h. fiz. khimii, 31, 1555, 1732

g tube which was caused to rotate a
OH) which was

a glas
lyte (1 ¥ H2304; 1N HClO4 or 1 N K

was filled with electro
card 1/4
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Kinetics of the electrochemical N B101/B110

gaturated with the respective gas mixture (H2 : N2 =2 31y

1) at atmonpheric pressure and 20°C. For

, see Ref. 11. After the
the gas volume that entered

M = . R H = .
02 : N2 1 5 2 HZ : 02 2
the preparation of gas mixtures and electrolytes

desired potential was attained by polarization,
reaction within 30 min or 1 hr was determined by the level of the liquid

in the burette D at the beginning and end of the experiment. The rate

L)(cm5/hr) of the elsctrochemical reactiocn was neasured as a function of

tne potentialy. The following Was found: (1w in 1 W H,50, amounted
2

On a passivated anode (0.9-1.4 v),

to ~1 cma/hr hsetween 0.15 and 0.8 v.
ate, and thus was higher than had

@ . still was 50»30% of the maximum ¥
peen found in Ref. 11 by polarography.
electrode was agsumed to take place by interaction with chemosorbed Op

was either get free electrochemically or entered from the gaseous phase

(in case of axyhydrogen gas) . (2)6)0 was twice as high in acid solu-
2 max

The values vased on gas consumption agreed with
(3) The rate of reaction of oxyhydrogen

The oxidation of Hp on & passivated

tions as in nlkaline oneg.
those based N current consumption.
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Kinetics of the electrochemical 8101 /8110

gas depended on the electrode potential, on the type of anion, and on the
pH of the golution. In case of a steady potential (£ = 0), the "combustiod’
rate of oxyhydrogen gas in 1 N H2504 (t{ - 0.6-0.8 V) approaches the

. maximum rate, end is almost twice that in 1 ¥ HClOA, and three times that

in 1 N KOH (%1101048'1,“1 YxoE = 0.6 v). The asgumption that H, jonization -

and Op reduction in oxyhydrogen gas take place independently of each
 other is valid with restrictions (for KOH, and in part also for HC104).
“in general, these processes exert a reciprocal influence, and give rise to
either .an increase of the rate (with nzsotf) or to an inaibition of Hy

jonization (wi.th‘H0104). G. A. Petrov aspisted in the work. There are

71 figures and 16 references: 9 Soviet and 7 non-Soviet. The two most
recent references to English-langusage publications read as follows: M. J.
Jonoich, N. Hackerman, J. Phys. Chem., 5Ty 674 19533 J. M. Kolthoff, J.
-~ Jordan, J. Amer. Chem. Soc. J4» 570 and 4801, 1952.
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MAZITOV, Yae.A.; ROZENTAL', Kole; VESRIOVEKIY, V.I.

Tonization of oxygen at a three-phgse gczgt;ar{; %gkalkaline
_sol-utions. Zhur. £iz. khim. 38 nc.2:449- (!.41}1& 728)

1, Fiziko-khimicheskly institut imenl Karpova.
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lorization of oxygen at a three-phase boundary in alkaline

. 38 n2,31697-701 Mr '64,
golutions. Zhur. fiz, khim. 3 (eira 17:7)

1. Fiziko-khimicheskiy institut imeni L.Ya, Karpova.
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Elektrokhimiia 1 no.1:36-40 J 165,

1. Nnuchno~isslodovntel'skly fiziko-khimicheskly institut im, L.Ya,

Karpova, Hoskva.
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. AUTHORS: Mazitov, Yu. A (Moscow); Roszental!, K, I, (Mosoow); | -
i Veselovekiy, V.. 1.. (Moscow) :

e g A AR K 2

' TITLE. Anodlo formation and cathodic removal of oxides on palladium
SOUROE. 2hurnal f£iz. khim, v. 38, no. 1, 1964 151-155 . 'g
TOPIG TAGS. anodic palladium oxidation, cathodic palladium reduction

'W»ABSTRAOT. The scarcity of work on the anodic behavior ¢f Pd prompted
“this study. The authors investigated the formation and reduction. of.,
:palladium oxides in 10.6 N KOH at different temperatures by plotting -
'ithe curve of cathode charge after prior polarization of the electrode
vwith different potentials. It has been found that beginning with )
“1.05 v anode potential, the 2d surface becomes coated with a divalent .
- i P4 oxide, or at the potential of oxygen liberation with two different
‘oxtdes., It is supposed that the second is a peroxide. The rate of
: oxide decomposition rises with the temperature, and the stability
: 0f the first oxide is greater than of the second. It was found that .
‘the slope of the Tafel equation for oaﬂhodic reduction of both oxides

- Card 1/2 o
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1“§1a'55 mv. The formation of an overvoltage resulting from the re- AR B
.. iduction of the second oxide has been observed and it 18 attributed

-{ o concentrated Polarization in the oxide layer. Orig. art, has;
]f‘3 Pigures '

| ASSOOTATION:. Piziko-khimichesldy institut im. L. Ya. Karpova ’
o . siop-chemioal.Institute) et
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oo 7or Structure and Electrode
T e:.a on Elemental and Oxide Semiconductors Ge, 54, Ageo, ‘1'1205,

2.

Raport presented at the th mseting CITCE, I
ntl. Comm. of
ﬂ.;cg;ochend.cal Thermodynanics and Kinetics, Moscow, 19-25
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Karpov Physico-Chemical Institute, Moscow, U.S.S.R.
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ROZENTA%', K.IS; VESELOVSKIY, V,I.; &-inimal uchéstiye: PETROV, G.A.
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Kinetics of the electrochemical oxidation and reduction of
H202 and oxyhydrogen on an Au electrode in N H2S0; solution.
Zhur.fiz.khim, 35 no.11:2481-2436 N %61, (MIRA 14:12)

1, Fiziko-khimicheskiy institut imeni L.Ya. Karpova,
Hydrogen)
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Oxidation-roduction reaction)
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- AUTHOR s Veselovékiy, Y. I,

TITLEs Radiation-electrochemical processes in aqueous solutions

SOURCE: fTrudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi~

K mii. Ed. by Lo b'. Polazko I'IOGCOW, I:sd—VO AN SSSR’ 1962, S
i 171-175 - 3 : ' 8
TEXT: The appearance and evolution of stationary radiation-electro-
chemical processes is described. The process of changing the elec-
trode potentials was carried out in aqueous H2SO y under the action

of y rays, using gold and platinum electrodess Tfe Pt electrode po-
téntial drops from about 0.9 v t0.0.05 v (stationqry potential) af-
ter 30 hours and that of the Au electrode increases slowly from ///
about 0.7 v to 0.9 v (stationary potential). The fall of the Pt
electrode potential to a value near that of the hydrogen electrode -
is explained by the selectivity of the Pt electrode in respect to '
the radiolysis products of water (H and H2). Stationary potentials

_of a metal electrode reached under the action of radiation of a
Card 1/3
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given intensity are given by

784 )0
p _ (p()x + qred + RT 1n k(')x E)x]
Patat = 2 " 2dF M ¥ _edy

~ where ?Sx and ?ged are-the values of stationary potential for the
oxidizing and reducing components respectively and the k(')x and kI"ed /

are resyectively the rate constants for the electrochemical oxida- -~
tion and reduction processes. the total ionization flow in. the Pt
electrode in an uninsulated s8ystem increases with the radiation do-

sage to about 0.1 ev/ml x‘1'021 and then decreases to a value below
2ero. The crogsing of the zero line indicates that considerable
ionization of H202 takes place. The ionization current in the 't
electrode in an insulated system reaches the maximum value rapidly

—
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and then falls slowly to a value slightly above zero. For the Au/Pt
electrodes acting separately and selectively to oxidizin agd reduc-~
ing components the current remins constant (about 6 mka/cm®) inde-
finitely. The power yield in the processes does not exceed 2 - 3%

of the absorbed radiation energy. There are 3 figures.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Phy-

sico-Chemical Institute im. L. Ya. Karpov)
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- AUTHORS:  Gochaliyev, G. Z., Jalkind, Ts. I. and Veselovskiy, V. I.

TITLE: The radiation electrochemical processes in oxygen-bearing
aqueous solutions of sulphuric acid -

s/84}/62/ooo/ooo/o3o/129"
D307

SOURCE: Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii. Ed. by L. 8. Polak. rioscow, Izd-vo AN SSGR, 1962,
183-187 _ :

- TuXT: The authors investigated radiation-chemical processes in:
02-containing solutions to obtain additional data on the interme-

diate reaction products. The experiments were conducted at 10% +
10C with a rotating ¥t electrode and a dropping Hg electrode im-
mersed in 0,005 N H280% + 0.5 N Nu2304 containing 0,. "he irradia-
tion dosuge was 4 x 10 6 ev/ml.sec. On irradiation there appear

two waves in the polarization curve for the'Pt electrode, occurring
at 0.76 and 1.6 v, corresponding to the oxidation of H202 formed

~

——
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during irradiasion, und thc' value of the liditing current at the .
reducing potentials of U, is incremsed. Pifty minutes aufter the be-
ginning of irradiation, gtutionary currents are established, cor-
responding to the oxidation of H202. After the end of irradiation,

curreat decreases in both cdses, which is ascribed to the disap-
pearance of intermediate reaction products capablz of being oxi-
dized at the same potentizli as H202 and reduced at the reduction +

potential of O2 at the*Pt electrode. For the dropping Hg electrode jf/
~there are also two polarization waves, the first of which corres-
ponds to the reduction of 02 to Hzo2 through the intermediate stage

of HO2 formaticn, and the second corresponding to the reduction of
H202 to H20. An increase in the current during irradiation takes

place both at the reduction potentials of 02 and at that of Hy05.

~For the Pt electrode, the current decreases at the reduction poten-
- tials of 0, after the irradiation is cut off., The stationary con-

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001859620003-7"
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centration of H202 obtained during the irradiation was calculated.
 With decreasing concentration of H, 0a (1.64 to 1.18 n x 10'3) the
concentratlon of the intermediate products falls from 3.4 x 107 -4
to 1.6 x 10™% M. “here are 5 figures and 1 table.

‘ASbOGIATION' Piziko-khimicheskiy instltut im. L. Ya. Karpova (Phy—
#ico-Chemical Institute im. L. Ya. Karpov)
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AUPHORS: Shub, D. M., Belokopytov, V. P. andggggelovskiy, V. I.

TITLE: Investigation of>radiation-chemical processes using semi-
conductor electrodes :

SOURCE: Trudy IX Vuesoyuznpgo.aoveshchaniya po radiatsionnoy khi-
mii. kd. by L. 8. Polak. Hoscow, Izd-vo AN S53SR, 1962,
188-192 ©

- TBXT: The system Cu . Cu2O/KOH solution was investigated to de—‘

termine whether semiconductor clectrodes. transform the abgorbed
encergy of irradiation into electronic excitation cnergy, as is cur-
rently believed. The solution (0.1 N KOH) containing the Cu.Cu,0-

electrode was irradiated with J“rays from a 0060 source with an ac-
tivity of about 20,000 g-equiv. Ra, and with visible light (500 W
lamp). Under the irradiation, a shift of the Cu-Cu,0-electrode po-

tential (in the region of 0.2 - 0.7 v) in the positive direction,
__was observed. A reverse efiflect was observed in the region of 0.8 -

Card 1/2
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1.7 v. Detailed analysis of the results in the region of 0.2 - 0.7
v sliowed that irradiation promoted an electrochiemical reaction on
the electrode surface, which led to the oxidation of Uuzo. Reduc-

tion of the products of the oxidizing reaction and return of the L
electrode to its original state takes place by means of cathodic -
polarization. The oxidution reaction occurs as a result of absorp-
¥ion of the irradiation energy by Cu,0. The results are interest-
ing from the point of view of the elécidation of the possibility

~of reaching a stationaly potential difference unier the influence
of ionizing radiation, since the Cu-CuQO electrode then assumes a

sufficiently high and stable anodic potential. There are 4 fi-
gures, ' '

. ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Phy-
: gico-Chiemical Institute im. L. Ya. Karpov)

“gard 2/2
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AUTHORS:s Miller, N. B., Veselovskiy, V. L. and Borotyntsev, V. A,

PITIE: Investigation of the mechanism of radiation-electrochemi-
: cal processes in aqueous solutions of uranium salts -

'SO0URCE:  Trudy I1 Vsesoyuznogo, soveshchaniya po radiatsionnoy khi-
mii. Bd. by. L. S. Polak. Hoscow, lzd-vo AN SSSR, 1962,
193-198 -

TEXT: Solutions of hexavalent U and mixtures of UYL and IV were

investiguted to elucidate the mechanism of radiation-electrochemical
conversions, using Pt, Au and Hg electrodes. The method used was ,
that described previously (Collection:. Deystviye ioniziruyushchikh .
izlucheniy na ncorganicheskiye i organicheskiye sistemy, Izd-vo AN 4
SSSR, 1958, p. 93 (The action of ionizing radiation on organic and
inorganic systems.)). On irradiation the Pt electrode potential in

e

a solution containing UIvbassumes a value about 20 mv lower than
zero (w.r.t. the hydrogen electrode). The effect is accompanied by

“card 1/3
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-vigérous evolution of H, resulting from the presence of UIV, which

acts as an UH acceptor and prevents the Tecombination of H apg OH.

In the presence or uVI t;nd U™" there is Some formation of vV by the

reduction or yV& and oxidution of UIV. the yield orf Uv in solutiong
containing only U'+ wag aBout 4 ions/100 &V, and in thoge containing
both y¥l and UIV.it_waa 8 ions/100 ev, Stationary concentrations of
vv in the solutions were found %0 be in the ratio or i}?' Stddy of

: depolarization currents at g pt electrode potential or 0.4 v, the
electrode being tmnerseq ip the uranyl solutions irradiateq with

4 x 10 ev/ml.sec, Showed that ror g given dosage the lower concen-
tration limisg, corresponding to approximately complete capture of H

by the uranyl ions, ig 5 x 1072 M. Study of the formation of yVI
and UV on the oxidution or yiv 80lutiony showed that for increasing
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“concentration of UIv the stationary concentration of U becomes
greater. Radiation yields G(U ) were found to be 2, 1, 1.5, 1. 06 per
- 100 ev of absorted radiation for 0.1, 0.2 and v.4 I solutions of UIv
respectively., The stationary concentrations ,of uV were 1,2 x 10"'4
2.2 x 10 =4 and 3 x 107 -4 M for the same solutions. There are 5 fi-
gures,

ASS0CIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpova (Phy-
8ico-Chemical Institute w, Ya. Karpov)
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8/844,/62/000/000/045/129 °
D287/D307 '

AUTHORS : ~ shub, D. 4., Belokopytov, V. P. and Veselovskiy, V. I.

PITLE: Investigations of the radiolytic oxidation of organic .

substances sensitized with semiconductors

SOURCE ¢ Trudy II Vsesoyuznogo.soveshchaniya po radiatsionnoy khi-
mii. Ed. by L. 5. Polak. Hoscow, Izd vo AN 55SR, 1962,
269-2753 )

. PEXT: Possible methods were investigated for increasing the yield
of products during the radiolysis of organic substances, by using - :
the system Zn0 (suspension) - potussium oxalate (aqueous solution),
The marked effect of heterogeneous uvensitization can only be ob- = 'v///
gerved when the active surfacc ol the sensitizer is sufficlently
large. Zn0 suspensions in aqueous potuassium oxalate were therefore
used, being continuously agituted during iryadiation (800 rpm).
Oxygen or nitrogen were led through the solution (40 ml/min) and the
reaction temperature kept constant at 200C. After irradiation the
concentrations of K20204 and H202 were determined and compared with
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L

data obtained fon solutionanot containing 4n0, ‘e Samples congig-
-3 5
ted of 50 g1 of 5.0 x 105 N K2CZO4 8olution (containing 1 g 4no),

Investig&tions on the relationship between the decomposition of .

K20204 and the time of irradiation showed, ip the bresence or oXy- V///
gen, that the rate of decompooition increaseqd noticeably in the pre-
Sence of 7nQ, fphe yields ulgo increased (4.7 mol/100 ev' ag against

2.8 mnol/100 ev in homogene oug solutions) in the Presence of Zng but
.no marked discrepancies in the Yield of H202 could be recorded ip

the presence or absence or the suspension'(2,4 and 2,2 regpective-
ly). The gaBeous phasge did not contain any 002 and it ig Buggested

that the 002 is atsorbeq by the solution, increasing-its PH. This

carried out in g4 eurrent of nitpe €n; increasgeq reaction rateg were P
algo recorded but g H202 could be detecteq, A linear relationship

—
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IZIDINOV, S.0.; BORISOVA, T.I.; VESELOVSKIY, v.l.

ak&domﬂ‘om A .".FW.
(8ilicon)

e S TEIRIEIE 1;“212‘1}‘ 7o 'wichggkj,y insti‘hz‘biﬁﬁnf- Lixa‘hrpova'

. . 3 f tha
1ar features of the photoelectrochemical belqvior o _
Eﬁﬁﬁﬁkﬁi interface. Dokl.,AN 8S8R 145 no.3:598-601 J1 '€,

(MIRK 1537)
_Predstavleno

(A1kall) (Photochemisiry)
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YAKOVLEVA, A.A.; BORISOVA, _ )
: e aup sess of anodic
State of germaniun electrode surface in the proseeo % By, 5.0,

solution. Dokl.AN 33SR 145 n0.23373-376 J1

1, Fiziko-khimicheskiy institut imeni L.Ya.Karpova. Predstavleno
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5/076/62/036/011/018/021
B101/B180

AUTHORS:: Yakovleva, A. A., Borisova, T. I., and Veselovskiy, V. I.

—

TITLE: State of surface and mechanism of self-dissolution of
germanium in hydrogen peroxide solutions

PERIODICAL:  Zhurnal fizicheskoy Khimii, v. 36, no. 11, 1962, 2541-2544

TELT: The dependance of the potential, photoeffect, and capacitance on the hfb

H~02 concentration in 0.1 N NaOH was studied on n-type .and p-type permanium

(5 ohm.cm) (Fig. 2). Corresponding to the maximum dissolution rate at
0.5 molcs/liter of H Oa,maximum capacitance-also oscurs at thia. céncéntration,

The anodic polarization curves showed maximum saturation current at the

lowest 3202 concentration. These data suggest that the etching of

Sermanium in alkaline hydrogen peroxide solutions proceeds via a stage of

GCeO formation, and is electrochemical in nature, since 3202 is reduced on

the cathode and Ge is dissolved on the anode., With a high H 0 excess,

however, GeQ oxidizes to beoz, and the dissolution process is inhibited.
Card 1/2
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Stute of surface and mechanibm%.. B101/B180

There are 3 figures.

SSOCIATION: FPiziko-khimicheskiy institut im. L." Ya. Karpova (Physico-
cnemical Institute imeni L. Ya. Karpov)

SUBLIITTED: April 6, 1962

Fig. 2. Variation in potential,
.photoeifect, and capacitance of
Ce electrode at different H202

/
{

£, mon /A

LS

concentrations in 0.1 N NaOH;

Potential of (1) n-type Ge;

éZ) p-type Ge; (3) capacitance .
- {1 ke/sec); (4) photoeffect of

n-type Ge; (5) photoeffect of

p-type Ce; abecissa: H202 e

s
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concentration, moles/liter.
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: ' . B101/B144
AUTHORS:  Ilzidinov, S. O., Borisova, T. I., and Veselovekiy, V. I.
TITLE:s Characteristics of the photochemical behavior of the silicon-

_alkali interface

' PERIODICAL: Akademiya nauk SSSR. Doklady, V. 145, no. 3, 1962, 598-601

- REAT: - Ekposure of tne Si - KOH inferface to light showed passivation of
the Si electrode and activation of the passive eleotrode.  Passivation - -i.
occcurred only with anodic currents ia'<ia max at all KOH concentrations
(10-3 - 20 ¥). Inn-Si, the potential v becomes more negative, in p-5i

more positive. The rate of passiVationJia inversely proportional to the
tential and light intensity in-

time of exposure and increases as the po
crease. Z = k,exp i nax ~ i, (is—d = self-dissu-~
Jution ourrent) holds for the punber Z of absorbed lignt quanta. Complete

photoadtivation oocurs only at the beginning of the passive state at
- 100-300 mv. At ¢ = 400-600 v, activation is incomplete, The poten-
£ial range of complete activation is broadened in 10 N KOH by a rise of

~Card 1/3
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face. Yha the OH - re discharged, ' -
disoles form: 51 2 " 4+ B0 which cause an ‘exponential
) 4  NOH Nod ° X 0
decrease of 1__ 4. At a high anodic potential, the noles recombine: .51’ —
- - . bH

G - :
-:‘d{/ . Photopassivation o photoactivation sets in as oxygen acts either
OH o ' ‘ :
ag acceptor or donor for electrons. There are 3 figures. The English-
language reference is: G. Heiland, Diss. Farad. Soc., 10. 28, 168 (1959).

A550CIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpova (Physico-
Card 2/3 chemical Institute {meni L. Ya. Karpov
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‘ 5/020/62/145/003/011/013
Characteristics of the photochemical. ««. B101/B144

SRESENTED: April 4, 1962, by A. N. Frumkin, Academioian

' © SUBKITTED: March 3, 1962 ~ ’
o o S A o
) 1) Caf | St i
Pig. 35 (1) (Z)s REAN

':l"t- sl wlfcnl
(; &‘/cmg). (2) Ref

(ohm-cm ¥ (3)
Aty = A=ty

600

50

mv) (A) for a-3i;

3) for p-Si. . 4ok
' 30

.
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measire-
& Cu clorineter. The porcent.
froe wae ~03% of the av. heat capecity. The
loﬂnu équation cam be uent for temp, up to 1800°;
Cp = 454 438 X 1037 Hram expt). data & no. of
thermiod lc_consts. for Ca,(P(\); were detd. The
tramiition temp. was jocsted betweea

i e e S
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onservation of mat-
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"tysl'," 196, 142 p,

(MIRA 17:6)
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Certain problems concerning the repair of asynchronous motors.
Energetik 10 mo.5:5-6 My '62. (MIRA 1515)
(Electric motors, Induoction)
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VESEIOVSKIY, V.N., kand,tekhn,nauk
T . 1o i CE
pee J%mﬁoi?erz;‘,i)f*ning compactiiess of clay s>ils of plastic consistency.
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Heating eduipment in laboratory gractice Izd. 4. perer. Moskva, Gos. Nnuch,-texhn.
izd-vo khim., lit-ry, 1947. 182 p. (49-12816)
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Veselovskiy, V. S. - "Irv-stigating the msterial of fuel
minerals", Trudy Vsesoyuz. naucr ~iezled, irn-ta mineral,
syrtya, Novaya gseriya, Issue 1, 161;9, p. 32-3%,

S0: U-L4631, 1o Sept. 5%, {(L.otopir:'Zhurnal !'rykh Statey, No. 2l;, 1oh’).
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4203, IGNITIUN TEMPERATURE OF CUALS AS. IND.CATIUN CF THEIR
TINDENCY TO SEQNTANBuUS COMDUSTI.N. !_o_g_o__l_oynp;}*ls
and Terpogosovs, EA (Isvest. Aked. Neuk %.5.5.R,, Otdel,
Tekli. Nouk (@ull. Acnd. Seil U.5.5.R., Seat. Tech, Sel.),
Aug. 1950, 11§8-1203), Experiments we.e carried out in
connection with mine fires, using Kurnakov's epparatus,
[y Fulverized coil samples vere plsced in an elsotric
o furnace and the temprrature rise in coal and furnace wvere
recorded sepstately, automaticaily. At Cirst air or gesscus
oxygen was introduced into the furnace, but since the
ignition teaperatures racorded were inconsistent, oxygen
wes obtained instead frum molten sodium nitrate, Ignition o0
temperature ves found to five s go-4 indieation 66 the terdency
to spontanevus combustion of brovn cosls, but not in the case
of hard cosls, In their case, account has to be tauken tothe
different tenddnoles of othervise sisilar coals to elight low
tezperuture oxidation, and conssquent lovering of fgnition
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