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: BAKH, Nataliya

[Radiolytic oxidation of organic compounds] Radicliticheskoe

okislenie organioheald}h soedinenii, Moskva, 1955. 21 p.
(MIRA 1416)

(Radiochemistry) (0xidation)
‘ (Organic compounds)

a paper rresented a t the Atoms for Peace Conference, Genevas, Bwitzerland, 1957,
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BAKH, N.A., professor, doktor khimichaeskikh nauk, redaktor; VRRBSHCHINSKIY,
T.V., redaktor; DOLIN, P.I., redaktor; MYASNIKOV, I.A., redaktor;
KISELRVA, A.A., tekhnicheskiy redaktor.

[Collection of papars on radiation chemistry] Sboranik rabot po
radiateionnoi khimid. Moskva, 1955, 262 p. (MLRA 8:11)

1. Akadeniya nauk SSSR,
(Radiation)
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Transactions of the First (Cont.) SOV/1140

l; primary functions in radiation-chemical processes,
2 radiation chemistry of water solutions (inorganic and
organic systems),

g radiation-electrochemical processes,
the effect of radiation on substances which take part in

biochemical processes,

5) radiation chemistry of simple organic systems,
6) radiation effects on polymers, and
7) sources of radiation.

According to the editors, the dissussions reveal. diffsrendes

in pointe of view of Soviet sclentists on. various problens’of
radiation chemistry; specifically, the mechanism of the action
of padlation on concentrated water solutions, the practical
importance of radiation-galvanic phenomena, ¥Yhe mechanism of
the action of madiatlon on polymers, etc. The editors also
note that the conference revealed inasdequate development in
some important areas of radiation chemistry, particularly the
theory of initiation of radiolysis, and the ac.lon of radiation

on solid bodies,
card 2/15
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Investigation of the Ion-

Tal'roze, V.L., Prankevich, Yo, Lo
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Process
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Water With thbe Presence of Acceptors

A.M. and Taentsiper, A.B. Electron
adicals Obtained From H20 and
23

Radlolyslis of

Kaytmazov, s.D., Proknhorov,
pParamagnetic Regsonance ¢f R

1,0,

Pshezhet akiv. 3.Ya. Tre Kiretics and Hechanism 6
2

Dmitriyev, M.Te,
Under Electron Bombardment

of the Oxidatlon of Nitrogen
Ccard 3/1%



"APPROVED FOR RELEASE: 06/06/2000

| CIA-RDP86-00513R000103110004-1

P <

.

Transactions ¢f the Fira! [Cornt.) SOV/1140
Discussion (By the authors of Part 1. and V.V. Voyevodskly

PART I1. RADIATION CHEMISTRY OF WATER SOLUTIONS
(INORGANIC AND ORGANIC SYSTEMS)

Brusentseva, S.A.. Dolin, Fo.l. The Influence of Potassium
Bromide and Potassium Chlcride Concentration on the Yield
of Mclecular Products From Radiolysis of Water Solutions

Bakh, N.A., Medvedovskiy, Vv.I., Revina, A.A. and Bityukov, vV.D.
Radiation-chemical Transformations in Nitrate Sclutlons

Kabakch1l, A.M., Gramolin, V.A., and Yerokhin, V.M. Several
Facts Concerning the Effects of Ioniuing Radiation on Con-~
centrated Water- Solutions of Inorganic Salts

Chernova, A.I.. Orekhov, V.D. and Proskurin, M.A. Formation
and Transformation of Oxygen Compcunds of Iron in the Ra-
diolysis of Water Sclutlons
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vhich involves the use of redicactive isotopes or the chemistry of radiocactive
substances.

COVERAGE: This volume publishes the reports of t.~ Chemistry Section of the Second
All-Union Scientific and Technical Conference on the Use of Radioactive and
Stable Ysotopes and Madiation in Science and the National Fconomy, sponsored by
the Academy of Sciences of the USSR and the Main AMdministration for the Utiliz-
ation of Jtomic Energy under the Council of Ministers of the USSR. The confere
ence wvas held in Moscow on April 4-12, 1957. Over fifty reports are included,
mainly on radiochemistry, radiation chemistry, methods of obtaining tagged
compounds and the use of isotopes in the study of the kinetics and mechanism
of chemical reactions in analytical chemistry, physicochemical analysis, ete.
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TITIES The Effect ol frradiation b tpe Vvalence state of ?ltrabva—of—Fluc
Loyaniyu

toniun-solutions (Vliyaniye 1alucheniyad na valentnoye s08
pluboniya v azotrokislykh rastvorakn)e

FERICDICALS stomnaya Bnergiyd, 1955 v 2, The 15h~160 (vSSk)e

with 0,3 te 2,C molar nitra?es«of—

ch onons

ARSTRICTS Tho tnvestigations were conducted
plutoniun solution as weil as yAth 0,3 molar nitric acid, whi

tained differend concenbrations of UOz(lmx)z and K201207.

was crployed as radiation 5CUWrCCe The

rtrclled by 8 Lhermocoupies The dec=
jrradiate the 1liquids, wa3 éem

Tht}

An, Xeray tube (5o kv, <ce nd)
temperature of the liquids was €O
simctric quantity, which was used Lo

ternined with the help of a ferrous sulfate«dcsimetric mehhicde
doses used were LeLwaen ,10% to 2,10 ey /em3.sec.

The valence gtates r{ Pu wery acterained frem the corion palre of

PuO; + P“0;+ and Pn+3 + Pu+3.

An jrradiation of nltrahosmf‘-plutonim-x-solu!.iom:, which rentain no
UOZ(ﬂOB)z, cauges oniy an oxidation of plutonium, The intensity of

the oxldation decreases with an lner

eaaing concentration of the N0.~
-
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The Lffect of Irradiation on the Valence Ztate of !itrates-.f-Flu=
tonfum=3olutions.

fons and of the acidity. “he assumption is pronourced, that the
dation is caused Ly the Ol - radicels. In the presence of UCC(NO

a reduction of plutonium occurs on certain conditicns, whish is

sed apparently not by the atomic hydrogen, but Ly the UOznions.

An additicn of potassium bichromate has an accelerating cffect o=
the radiation oxidation of pluteniut. On certain experimental condis
tions, however, an addition of K2Cr20? does not prevent the reducw

tion of plutenium,
There are 7 figures, and 1% references, L of which are 5lavie,

s

SUBNTITEDS April 23, 19%7.

AVATLABIES Library of Congress.

1. Plutonium nitrates-Effect of irradiation 2., Radiation-
Chemical effects
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COV/In.t8-10-3/513
. AUTHORE ; Bawkh, N, A., Tolin, I'. I., Uoctors of Chemical "cicncec

)

DA I Radwation Chemisiry, 1to Besic Methods and Tasks (Radlataionnaya
khimiya, yeve osnovnyyve napravleniya i zaduchi)

PERTODTICA L Vestnik “kndemii nauk G57R. 1958, Nr 10, pp 20-33 (USSR)

ABSTRACT: The authors give the most importunt methnds of modern radiation
chemintiry, examine their atagen of development and discusa .
their future tusks:

Transfer of the rudiation energy on the surroundings, elementa-
ry actg ol radiation nnd orimary hemical processes,

The transfer of radiaticn energy unon the surrounding mole-
cules depends on th. laws governing the interaction be-
tween radiation and tne material. The theory of energy transfer
has only been developed tor gases, For the clarification of the
process of chemicnl reaction under radiation, methods of mass
spectremetry, of para-magnetic resonance, of spectrometry and
others are employed. In the Soviet Union V. L. Tal'roze, N. I.
Tunitakiy, and V. V. Voyevodskiy work in this field (Ref 4).

Chemieanl renctions under vadiation ot simple fnorganic sub-

stances.
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These reactions can be most easily explained with examples as
the ozone formation, nitrogen oxidation, formation and de-
composition of hydrogen peroxide and others. S. Ya. Pshezhetskiy
worke on this in the UsSHR (Ret 5).

Chemical reactions under radiation in water and aqueous solu-
tions.

Many papers denl with this problem, as water is being used as
moderator and cooling agent in atomic reactors. M. A. Proskurnin
and hic collaborators are concerned with this problem (Ref 8).
Eiectro-chemical processes under radiation.

V. 1. Veselovskiy (Ref 9) discovered that the irradiation of an
electro-chenical system leads to an interference with the ther-
modynamic equilibrium in that system. In their studies N. A.
Bakh and V. I. Medvedovskiy (Ref 10) established the usefulness
of electro-chemicnl methods for the examination of radiolysis
productsa in aqueous solutions.

Research in the field of radiation chemir*ry of organic com-
pounds.

Because of the complexity, no final results have been achieved.
Valunble regsults were obtained by V. L. Tal'roze, Ye. P.
Frankevich (Het 1), 4. V. Topchiyev, and L. S. Polyak.




Radiatyen Chemistry, Its Busie Methods and Taske COV/30-58-10-3/ 14

Rudiation polymerizoticn and chemical tranaformation of poiy-
mers under radiaticn,

In tre USHR &, 3, Medvedev (itef 13) carried out systematic re=
search on radiation pulymerization. Radiation eltects on poly-
mer materials were deafit with by V. A, Kargin and F. \.
Rebinaer {Ret 13) und are presentiy studied by V, 1., Karpov,
B. L. Tsetlin, Yu, .3, Lazirkin, ana others (Rer 14). The prace-
tical application of the zhemical transformation of polymers
under radiation is cnly avout to be realized,

Radintion etfects cn soli1d substances.

There are culy verv fe: suen ctuaaiea in tne 5YR and abroad.
There are 14 references, 14 of which are Soviet.
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ABSTRACT:

. T

lakh, 4. A., Sarayeva, V. V. 16-20-2-1/40

= o e e e e

Oxidation Processcs in Organic Systeus Under the Influence
of Ionizing Radiation (Okislitel'nyye protsesay v organiclies:.
kikh sistemakh pod deystviyen ioniziruyushchikh izlucienay)

“hurnal Firicheskoy Kuinii, 1954, Vol. 32, ir 2, »p 20J-21¢0
(UsSR)

Primarily, the following process is invertigated here: the
radiation oxidation of the individual compounds at the

axpense of molecular oxyien and on such conditions where

the radiation energy is directly absorbed by ihe oxidicing
molecules, the molecules being put into u reactive state
because of ionization, excitation and the deconposition of
radicals. - The forsulation of the prollex includes the
explanation of the natura and the yield of the products
forming in the reaction in dependonce on the parareters which
characterize the radiation (ionizatxon density), the irradated
substances (molecular structure, state of nperegnation) and

the conditions of irradiation (quantity of dosage. temperature
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Jxidation Frocesses in Organic Systezs Under the
Influence of Ionizing Radiation

etc.). The present work i based on the exjerimental

results of the last years obtained by the scientifie
collectives of the Laboratories for Rodiation Chemistry ut
the Institute for Physical Chemistry of the AS USSR, ac well
as at the lloscow State Univeraity. The hare developed iceus
en the mechanism of radiation oxidation can be summarized

ac follows: The oxidation o; organic compounds by radiation
differs from photocihemical and non-catalytic thermal
oxidation by the fact that it is in the position to take
ploce with a definise yield. This is the case on conditions
where the development of the chain processes does not take
place with a meagurable velocity, and the oxidation products
in it are not congecutively formed but ure formed gimultaneously.
Thease characteristic features cal be explained when it is
agouzed that the primary radicals R and Lhe rercxide
radicals ROz forming from tlie: huve an excess ener.cy which
is sufficient for the isomeriuation us well as for the
interaction with not excited molecules at roon tenreruture
or at a lower tenmjerature, - while the secondary radicals
forning in it ar. not capablo of ropeatin,r these reactions.
The results of the present investigations f the interaction
procesces between ions and molecules show thut Liie enrergy
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Oxidation Processes in Organic Sysiens Under 16-32-2-1/38
the Influence of Ionizin, Rudiation

hecessary for the excitution of the raii
Ly the primary acts of radiolysis,

[ Y -
2 tables, and 23 references, 1Y of «

ic:ls can be secured
iere are | fi ures,
ich are Soviet.

ASSOCTIATION: drademiya nauk S5S5R, Institut fizicheskoy Kh'lmii i Moskovskiy
cosudarstvennyy universitet iz, o, V. Lenonosova (Institute

for pPhysical Chemintry 45 USSQ’und Moscow State University
imeni . V. Louonogov

SUBMICTED ave-ter 1, 1957

1. Organic compounds--Oxidation .. Crpur

coryouris--Effects of
radiation
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$/081/61/000/023/007/061
g yieo B108/B147

AUTHOR 1 Bakh, N, A._ .

—_—

TITLE: Formation of organie peroxides under the action of radiation

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 62, abstract
23B462 (Sb. "Rol' perekisey i kisloroda v nach, stadiyakh
radiobiol. effekta". M., AN SSSR, 1960, 9 - 19)

TEXT: The formation of peroxides in m-heptane, m -nonane, and isopropyl

ether under the action of X rays has been studied. The %ield in peroxides
changes only little with temperaturg between -80 and +80°C in the case of )
!-heptane, and between -50 and + 10°C in the gase of isopropyl ether. \
However, if temperature is raised to 80 - 130°C, the yield will increasge v/
considerably and reach about 36.0 for m-heptane and 200,0 for isopropyl

ether. The activation energies are 16.0 and 13.5 keal/mole, respectively.

The high yields in the temperature-dependent range is explained by the

course of chain reactions. [Abstraoter's notet Complete translation.j
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AUTHORS: _Rekh, N, A. and Bityukov, V. D.
TITLE: Potentials of Pt- and Au Eleotrodes in BNO3 and NaNO3

golutions Under the Influence of Tonizing Radiation

PERIODICAL: Izvestiya Akademii nauk 68SR, Otdeleniye khimioheskikh nauk,
1960, No. 8, PD. 1358-1368

TEXT: Changes in the potentials of platinum and gold electrodes in nitric
acid- and sodium nitrate golutions under the influenoce of X-rays were
studied. A B53B-70 (BFV-70) X-ray tube operating at 50 kv and 20 - 200 na
wap used as radiation souroce. Irradiation of the solution and potential
measurement were oarried out according to the method desoribed in Ref, 1.
The solutions were prepared with bidistilled water which had been treated
with EMnO,. The platinum electrode was treated with boiling nitrioc acid,
waghed wiéh water and then immersed in the golution until it had reached
the potential charaoteristic of the solution in question. The Au eleotrode
was treated with boiling hyuirochlorio acid and then treated in the same
way as the P% eleotrode. It was found that the reaotions at P{ and Au

Card 1/3
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Potentiala of P4~ and Au Electrodes in 8/062 6o/o%°fooa/o16/055/xx
HNOS and NINOB Solutions Under the Influence BO13 BO5S

of Ionizing Radiation

electrodes which are determinative for their potentials in nitrate solu-
tions depend on the nature and configuration of the products formad under
the influence of radiation, The change in potential observed during ir-
radiation is oconnected with the faot that, owing to a change in the
composition of the #olution, individual electrode
each other. The electrode potential during irradtation was found to differ
from that after irradiation had been etopped, This indicates that short.
lived intermediate- or gaseous produots of radiation proocesses whose con-
centration changes after irradiation has been stopped, are involved in the
eleotrode reactions, The folllowing features are charaoteristioc of the
course of the potential ohange during irradiation: A marked shift in
positive direotion at the outset of irradiation, The Au elaotrode retains
& high positive potential on inoreasing the irradiation dome, At a cor-

B TaVio of irradiation dose and concentration, the potential of
She Pt electrode ip shifved in negative direotion. The total course of the
Pt eleoirode potential o082 be explained qualitatively by the following
sequence of electrode reaotions: ' The Poaitive ahift at the outaet of
irradiation is caused by the highest oxides (provadly NOS) formed in the

Card 2/3
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Potentials of Pt~ and Ay Electrodes in S/062/60/00&f683/016/055/XX
HNOB and NaNO} Solutions Under the Influence B0O13/B055

of Ionizing Radiation

solution in yields of the sape order of magnitude as the yiseld of og
radicals (C > 3). The molecular hydrogen ﬁG (Hzg O.S)J formed simul-

taneously with g yield lower by one order of magnitude quickly geaches
8 stationary concentration. The latter may be sufficient (~ 1070 ¥) op
insufficient (~ 15~8 M) to produce a botential shift ip negative direc-
tion. In the mogst favorable case, it approaches the hydrogen potsntial,
In acid solutions, the third product fermed simultancously ig HNO, . During
the accumulation of HNO, the potential shifts in positive directign,
reaching a stationary viilue at 3 - 51019 ev/cm5. An additional potential
shift aftar irradiaticn hag been stopped prodably corresponds to the final
Separation of gasedus preducts. Irn conclugion it may be said that both the
reactjon products of the radiation-induceq transformation of nitrate ions
and, in the cage of the platinunp elewtrode, the product of primary radio-
iysis, molecular hydrogen, are involved in the gabilization of the poten-
tial, Vv, 1. Vaselovskiy ig menticned. There arg 9 figures and 14 referen-
ces: 9 Soviet, 3 Gorman, 1 British, and 1 us.

ASSOCIATION: Institut elektrokhimij Akademii nauk SSSR (Institute of

Eleotrochemiatry of the Academy of Sciences USSR)
gUBgIg ?D: January 29, 1955
ar
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AUTBORS« Bugazenko. anyf, }alyazin._}p. P., Bakh, N. 4. (Moscow)

TITLE: Radiocgggggjzy“bf Oxychloride Compounds. I. The Action
of X Rays on Aqueous Sodium Chlorite Solutions

FERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol, 34, No. 6,
PP. 124%-1249

TEXTt The conversion of the 010; ion in neutral aqueous 0.001 M NaClOzu

solutions by the action of 65-kv X rays was examined. A Roentgen tibe of
the type TPL -3A (TRTs-3A) was used as radiation source, and chlorite,
chlorine dioxide, and hydrogen peroxide were determinod with an o -4
(SF-4) spectrophotometer, whilst chloride, hypochlorfte, and chlorate
#cre determined with an ¢3x -1 (FEK-1) Photoelectrocolorimeter. The
teats were carried out on NaClOz-solutions saturated with hydrogen,

MMtrogen, and oxygen. The converafon producta obtainecd with o ridiatiog
dose of 5~10IB ev/ml are tabulated. It was cstablished that an oxidation

Card 1/2
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peroxide forms

In svlutiong saturated with oxygen,

tion products is much smaller, and n on occurs,

¢ther hand hydrogen peroxide forms from the very beginning of

radiation action. Based op the results, a reaction mechanism for the

¢ 8 solutions by the effect of
There are 4 figurea. 1 tadle, ang 21 referonces:
1 Canadian, 1 Hungarian, 1 German, and 1 Swigs,

y geaudarstvennyy univeraitet i, M. v, Lomonosova
State University imenji y. Y. Lomonosoy)
— 1l _20Monoso:

SUBMITTED; August 2, 1958

Card 2/2




BAK_I!. VY %4 BABICHEVA, G.G.; IARIN, V.A.
Radiation oxidation of leuco bases in ketones in tho absence of
oxygen. Dokl. AN SSSR 134 no,5:1079-1082 O '60, (MIRA 13:10)

1. Institut elektrokhimii Akademii nauk SSSR, Prodstavleno akademikonm
A, Frunkinym.
(Dves and dyeing) (Oxidation)
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- 08 N3 1372 8/190/61/003/006/016/019
5,3830 L. B110/B208

AUTHORS: Pshezhetskiy, V. 8., Kargin, V. A., Bakh, N.vA.

TITLE: Polymerization of acetaldehyde in the condensed phase under

the action of X-rays

PERIODICAL: Vynokomolekulyarnyye soyedineniya, v. 3, no. 6, 1961,
925 - 930

TEXT: According to M. Maga et sl. (Ref. 11 Simpozium po makromolekulyar-
noy khimii, Moskva, June, 1560. Khimiya i tekhnologiya polimerov, No.

7 - 8, 102, 1960) polymerizaticn in the solid phase takes place at low
temparatures under the action of ionizing radiatioen, V. A. Kargin, V. A.
Kabanov and V. P. Zutov (Ref. 8¢ Vysokomolek. soyed.. 265, 2959) observed
a transition from the amorphous into the crystalline astate in the poly-
merization. According to W. N, Semenov {Ref. 9: Simpozium po makro-
molekulyarnoy khimii, Moskva, June, 1960. Khimlya 1 tekhnologiya poli-
merov, No. 7 - 8, 196, 1960) the crystal lattice causes a special poly-
merization mechanism. Ths authors studinrd the acetaldehvde pelymerization
by means of X rays in the golid pnase. The aceialdehyde fraction (boiling

Card /8
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Polymerization of acetaldehyde.., B110/B208

voint 20.1 - 2O.d0¢/?6“ mm and ng « 1.24.:3) was allowed to solidify in
10-ml ampuls filled with N, (residval pressure 1074 mm) for 30 sec. The

sample was irradiated with the BYR (VKhV) X-ray tube with ~ 60 kv and

100 ma at the temperature of liquid nitrogen us well as at different
temparatures in the cryostat. The absorption energy was determined on
the ferrous sulfate dosimeter. The polymerizate was dissolved in acetone
with 1 % inhibitor (naphthylamin.), precipitated in water; the molecular
woights were determined viscosimetrically inmethyl othyl ketone at 17.8°C

3 13
according tot EQ] - 5a56‘10'4M0'6). The absence of the inerease of the
conversion degree (Fig. 1) as well as the decrease of molecular weight
with increasing integral vuadiation dose are indicative of destruction
processes in addition te polymerization. In order to explain the in-
fluence of the physical conditions of the phase upon the polymerization
the monomer was cooled down under different conditions. Quick cooling
for 1 min gave u transparent amorphous monomer. Slow cooling of the
liquid nnd cooling of the vapors gave monomers with different degrees
of crystallinity. Irradiation was made at different temperatures. As,
accord}ng to Table 2, the degree of monomer conversion and the polymer
Card 2/8
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Polymerization of acetaidehyde. . +10/B20Y

molecular weight are directly proportional to the duvgrev of crystallinity,
acetnidvhyde is poiymerized by X-raye in the crystaiiine phase. Poly-
merization takes place according to G. Moravisev (Ret. 4+ Khimiya i
tekhnelogiya polimerov, Neo 0, J3. 1956Y as radicul mechanism polymeri-
zation (1), simtlarly as in the ligquid phase or by ralical migration in
the crystal lattice (II) or according to N. N. Semenov (Ref. 9: Sinmpozium
po makromolekulyarnoy khimii. Moskva, June, 1960. Khimiya i tekhiaoleglya
polimerov, No. 7 - 8, '90, 1960). In the case of (1) the radical
acceptors arce satd to have a negative effect on polymerization, and a
difference should wxist vbetween these and substancee with «inilar con-
riguration, which, howeTer, 2c not astept radionla, In (il), +this dif-
ference 1s not asgumed o exist The authors detormined yleld and
molecular woight on in.orporaticn of varisug admixtures inte acetaidehyde.
AlL admixtursg havin Lar the gsame effest on the ivgrze of conversion,
this must te due > Nroels the crystal iat-iie. The latter had to
be the greater. the af - the geometric moleculur d:imensions ars. The

¢ Tormation of some defect in the crystal

+s takes place in the soiid phase, otherwise

woulid not be so homogeneous and intense.
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Phe rosults obtnined rrdi:ate a polywerization in the solid phagse due to
proparties oY the crystas inttiee The number of the i1on pairs formed may
be eatipated from the stuoiied rudiant enorgy, and compared with the
mamoer Of molecu.ar chisny culoutated from the malecular weights. If the
formalion of an icd palr givaes risc to the formatioan of 4 reaction chain,
the loniszting uvnergy abaorbes will be 30 .0 AU o total ubsorbed energy

5 -

1G 3 -
of 107 av/cms‘ 1 310 ! reaction chairs appear per cm. For ¥ = 600,0003

Pn e '3 300, conversion degres 35 2 %3 initial monouer = 7.8 g the total
. 3 PA
number of moieculud per m” waar n e 2 6610, and the mean number of

y
molecular chains: n/P « 2 7 0 The latter corresponds to the number
of ion p..rs. A reastioen chain is thus formed during the formation of
each ion pair. The authers conciude from thelr thermodynamic data and
thermographic meagurements that this polémeriannon mechanism is no radical
mechanism. Temperature change from -"95°C to -132°C does not affect the
reaction rate. Slight increase of the conversion degree is due to in-
creasing molecule mobility., When, however, the melting point is passed,
the conversion degree decreases abruptly. The activation 2nergy is
0.4% keaifmele.  The authors conzlude from all resualts that the polymeri-
Card 4/8
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Polymerization of acetaldehyde... B110/B208

zation of acotaldehydo in the solid phase takes place by means of ex-
pansion on the orystal lattlcu. .

There are 2 figures, 4 tables, and 11 referencos: 4 Soviet-bloc and

7 non-Soviet-bloc. The three most recent references to English-language
pudblications read as follows: E. J. Lawtonj V. T. Grubdd; J. S. Balwit,
J. Polymer Sci., 19, 455, 1956, Ref. 6: G. Adler: J. Chem. Phys., 31,
848, 1959. Ref. 71 B. Baysal, G. Adler, D. Ballantine, P. Colombo.

J. Polymer Sci., 44, 117, 1960.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lcmonosova
(Moscow State Univorsity imeni M. V. Lomonosov)

SUBMITTED: November 4, 1960
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AULHORS: Larin, V. 4., and Bakb. 1 A.
TITLE: Ox1da*+er and reductizn of crgani: cempeurds by radizal
vrodiunta 2 radiolysis

PERIODICAL: Akadeniya nauk §SSK. Doklady. v 139,

TEXT: The authors cont &h i“ atvdies of oxidu::on

orgunic dyes by radicl organi s soLv

Ref ¢: DA, 134, 1079 (1930 . I. Chernora ez

1342 (1956)). They ma : tha rever
clue (MB) - Leucobasys (LHB! itator of b
proved that - dependon-

a¥fec* cxidaticn ~f Ll

BEY

-
]

(it a0

{“) n propanni.
formanide, and 0
5 ATHR Tagy (10%ens

Curd /v

etnanl
conadine
tiated
Al

APPROVED FOR RELEE 06/06/2000 CIA-RDP86 00513R000103110004 1



"APPROVED FOR RELEASE 06/06/2000

Oxidation and redu.tiecn af organts
sclvents were
water aad frou e
veducing B by hLivire, in *he
air. Tae solu4 wors jouted an
irradiated and s> o0
revereibly to Inl
:(vd\x' tron of L,

yrcur malaorad
“xidiced “c NB .-
rticn ef LNBR <o
The

N o

chanal The a~ioriessy

R e

nres

B $3)

Wdoan tunne

soiutions ¢
i%th more or lesa yiold

in oall fases dus *4 tha

reducticn 13 the

introduction of

Yo irradiation

ticn after the

sempletely rever

L3 and an irrveverss:

B
on
bl S B

1 of

te LG

bLn orization

do:c

APPROVED FOR ELEASE - 06/06/2000

putified carcially, MB aas

daturatat ﬁlfh vx‘r"n“
srradiaticon.,
M3
teczatganlishpens

CIA-RDP86-00513R000103110004-1

ron
by
e ot

soluwtiory © L3 owers v
.

opared
.} ataen

and

g

Hero

o radrative oxida-
Reduzsion ot MB:
ate decolcorized

aticn i3. however,

el *his

50 5. ‘ha criterion ¢f
enalty

the not
zolor
Fig.
without
rosuible cases;
vartial reduction

wid (1Y oa zompletely

o
(e
JnasTvataon

hey 3now 3
m (T v

m {v)

int

B I

CIA-RDP86 00513R000103110004 1"



"APPROVED FOR RELEASE: 06/06/200

B4
20/6° /139/002/015/C" 1

Oxidation and redusticn of organic .. . 3 /8220

{rraversible decolorizaticr tn (10). The alope of the linear initial
sertions of the curves corresponds to the radiative yield of the reaction
and is dependent cn the initial concentration of the dyve. Fig. 3

represents the yield of the veversitle reducticn as function of the concentre
tion of MB in several sclvents. The function is analogous to that in

case (A). Figs. 1 and 3 show the effect of functional groups in the
molecules of organic solvents on reactions (A) and (B): in (2), mers
oxidation of LNB is effected, in (3) oxidation of LNB ie accompanied by
simultaneous reduction of NB, whereas in aliphatic normal alcohols (from
ethanol onwards) in (7) and (8) maraly a reversitle reduction of NB to LMB
occurs. The divect radiative effect up %o soncentratiors of ~ 0% N on the
aubgtanze digsolved is neglesvted since here al. prov2sses Wra deternined by
the intera-tion between the acceptor and the radiclytic producss of the

golvent. Aitheuch the nolecular preduzts (HRO, HCHO, CHSCHO. ste.) whish
are forred by rediaticn act sometineg on Yho alsephor. s oxidizers
reducing agents, *heir effec* during radiation was negligible ana the
processes taie place mervely due to the etfecl® of the short-lived ratiolytis
produats The barivon%al purt of *he curves in Figs Coand Foan the

~opntentration vange of ~ o=t 4o 07 M corresponds foa cowplete capture

U

.

3 N N o 2 = £y s
APPROVED FOR RELEASE: 06/06/200 CIA-RDP86-00513R000103110004-1"
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For (1), the radical oxidation mechanism is improbable. 4

A reaction

furthrr invegtisations are,
vields rerain 4. thin 1omite which

may be sxtected ror radicals based on icnization. The {functions eyerted by
the radi-als ~n *he acceptors may vasy wi1*h tha lutter (metharcl). The
b, o b pensicpg between free cadicals

purtly stipuluted acetone molecuies i3 possidle,

-
nscegsary. howaver.  In all cases, “he

and “riaus aleeptors 13 a
seurca ad knowledos with regard o their copdeney te owlae

eleatrin. unter verious condi%ions. For *hias Surypose  tne
effustive an the individual tuss nave te be sdentyicsd

achifeved Yv sorparing the ccounclusions drawn frog kaino
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regarding eicctron raramagnatic rescnance.

and 6 references: 2 Savie“-btloe ard

refl erencseg

Radintion Rea., € a66 (1957 310 1
40 (2). 399 (1910)).

ASSOCIATION: 1Institut alektrekhiinme:
Zlectrochenigtry, Acaden

PRESENTED: March %0. 961 by A. .

SUBMITTED Mar.h 10, 1961
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There are 3 figures . 1 table,
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M. J. Day. G
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AUTHORS: Revina, A. A,, and Bukl i 4.

TITLE: Electron paramagnetic rescnance study of the interaction of
molecular oxygen w¥ith a stable free radicai in solution

PERIODICAL: Akademlya nauk SSSR. Doklady, v, *4%, no. 2, 1961, 409-412

TEXT: It was the object of the authors teo pursue the primary reaotion cf
02 with radiocals. & ,u'~diphenyl-f-picry. hydrazyl (I) in benzene

solution was used as free radical. This compound was synthesized by

A. Ye. Arbuzov and F. G. Valitova by their method (ZhOKh, 27, 2354 (1957)).
The investigation was carried out with an 3WP-2 (EPR-2) spectrometer of
IKhF, with 0.08 em? of 1 being used. The known five epr lines with a

width of ~%0 oe (number of paramagnetic centers 4-1016) were obtained in
vacuo. At po2 = 150 mm Hg, the spectrum widened to 60 ce, and the

number of paramagnetic centers dropped to 5.4-10'6g At po2 = 760 mm Hg,

4-1"
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Eleotron paramagnetic resonancs... B101/B710

the hyperfine structure vanished. The apactrum now only formed a wave »f

72 oe width, and the number of paramagnhetic centers was 5f0-1016. After
evacuation the initial five-line spectrum reappeared., The effeot of the
duration of contact between I and 02 was examined in an ampoule

containing 02 and I in & ratio of~8. After 90 days no free radicals

could be observed any longer in the presenze of 0 After evacuation,

2
however, they reappea: ed. Samples without 02 did not show a variation of
their content of free radicals during this time. The rate of di sappearance

of free radicals furthermora depended on the addition of 02. Fig., 3

shows the results obtained for V /V ~ 83 ~.50;3 and-100. The variation
gaa’ liqu

of the epr spectrum of I in the presence of 0, is ascrited to the
superposition of two effects: 1) mere physical interaction caused by
the paramagnetic properties of 0, molecules. This leads to a widening of

the lines, but does not affect the unpaired elecirons in the system.
2) Chemical interaction whioh, due to the formation of a peroxide

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103110004-1"
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compound, leads to the disappearance of I radicals 1 decomposes,

+
Lorever, on evacuation. W#ith . longer contact tiue bLotween 1 and 0,

final oxidation products of I are formed, Fig 3 shows that! the reaction
slows down when there is little O2 excess, The foraation of tha primary

peroxide compound is a fast reaction while the °nb;~1Ann? conversicn of
this compound into final oxidation produczts proceeds s.owly. The 02

consumption was found to be greater than what wou.d have corraspanded

tc the consumption of I. This i3 explained by the fast tha! the sclvent
contributes to the oxidation process. Thias contritut:ca zan also be
proved by the occurrence of phenol groups, the amount of whizh excesded
the amount of phenol groups cuntained in I. The authora thank Professor
L. A. Blyumenfelld for advice and discussion. There are 3 figures and

11 references: 5 Soviet and 6 non-Soviet. The four moa% recent references
to English-language publications read as follioss: 7. Matsugashita, K.
thwwharu. J. Chen. Phys., 32, 954 (1960); B. R. Loy, J. Polymer Sci.

44, 341 (1960); J. Deduchi, J. Chem. Phys., 32, %64 (:960); T &  Brown,
D. H. Anderson. H. s, Gutowskyi J. Chem. Phys., 33, 720 (°%60)
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ASSOCIATION: Institut elektrokhimii Akadem:{ nauk SS3R (Inst:tute of
Electrochemistry of the Avndemy of 5-ionces USSR)

June 5, 1961, by A, N, Fruckin, Academt vian
SUBMITTED: May 13, 1961

Fig. 3. Variation of the disappearance rate of ] radtoals as a funation
of the total O2 content in the sample.

rend: j ~ 101005 (%) ratio.s nt !
Legend: (1) ratio vgas/vliqu 8; (2) ratio.100; (%) ratrc Cortanuous

lines: Content of free radicals afteyr evacuation. s Content
of free radicals in the Fresence of 02. {a) dnys;

radicals.

Card 4/§ !

OR RELEASE: 06/06/2000



CIA-RDP86-00513R000

LY A *

SESSION E~$—3: Radiation Chemlitry of Organte Compounds 11,

)
Radisthon Induced Oridation amd Redmetion of Aceeprors ia Org-'nlr Soh:l«m

Bt vt
N, Bach, V' Larin and M, Rodee

Ouidation and mdwction of solutes by the primary radwelnit peoducts of solvents ecvurs not only in aquetsy
selutions but ato In organic Iquids. 1t is com luded from the Cependerce of yield on conventration of the scceptor,
end from ESR data, that in 8 rumber of solventy such a1 glcohols, nitreencthane, formam«le, methylformamnte,
€10, the reactions are effevted st a1 in sguecus solutions by free rad cals However, in other sntvents the eapers.
mertal data are not consistent with this viewpoint, as shown by the hehaviour under irradiation of dilute cvygen-free
wluthony in acetone of VeMt, Felt, (ul, Cut, CpW, (it MV 1o 1 and also methlene Mue and 1ty levon
form The reaction are mosily reductions, but in tome instances oxidation is obwrred. The mide varcty of yiclds,
rereing fiom O = 0810 Q = 26 equiv, rer 100 eV, evchntes mechanis v baved only on free radicals, and requines
BRI pnctant interaction of 1he ascceptor with pon.radical short.hived poimary peedicts of the radiolysis of acetene.
A Linctic sheme is comidered whh enables the yield of primary products effectirg dilferent reactions 10 be
estimated.

Porstendy of Poctochomisny, dcadrnp of 3cwvares. Mosow, ULIR

report preeented at the fnd Intl, Oongress of R ‘ation Ressarch,
Eorrozate/Torkehire, 08, Brit, = Dell Aug 1962
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3/444/62/000/000/037/123 K
D214/D307

AUTHORG$  lum Ch'ung Sung and Bakh, N, a,
—
TITLE: Rudiationul trunsformations in two-phuse systems of di-
iso-propyl ether-water solutiong )

.

SOURCL Trudy lI Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii, kd. by L. 3. Polak. Moscow, Izd-vo aN SUSR, 1962,
228-25¢ )

TeXT: Huclear radiation, during the extraction of radioactive iso-

tupes by organic solvents, nay lead to changes in the organic come

pounds and in the valency states of the inorganic ions. The aim of
this work is to guther information useful in predicting the beha-

vior of such extraction processes. Radiochemical processes in "the
system di-iso-propyl ether-H20 were studied in the presence and ab-,

sence of 02, HCl and iron chlorides. By irradiating the two sepa-
rated phases, PeII is rudio-oxidized in the aqueous phase only in
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; $/844/62/000/000/037/129
Radiational transformations in ... v214/D307

the prescence of HCLl and tie' yield of FeIII increuases with the aci-~
dity. liigh yicluds or carbényl compounds during radiolysis of the
pure ether and the nigh yivld of carbonyl compounds and peroxides
during radio-uxiduation of the “20 volution in ether, shows that the
reiactions proceed by a chain mechanisn, i-'eIII is reduced in the
"20 phage in the abrence of Od, by the cther radicals formed by the

interaction of OH with the dissolved ether; FeII is oxidized under
these conditions only ‘if OJ iy present. Irradiation of this system

in the form of un cmulsion leads to the same products. The yield

of peroxiue and EQII in the emulsion is equal to the sum of their
yields obtained in the separated phases, only at low doses of ra-
diation. At higher doses, the yields in the emulsion are higher

due to the redistribution of products anong the phases. all FeII
present in tiie system ON HCl-—ether-Oz is, on exposure to radiation,

oxidized to Fel* which distributed itself between the phases. On

Card 2/3
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t
3

substituting 0, by N2 and on further exposure, pelll

phases) reduced to pell
5 figures and ¢ tables,

ASS0CIATION:

is (in both
which pasues into the Heo phase,

Therq are

loskovskiy gosudarstvennyy universitet im. M. V. Lo-
monosova, khimicheskiy fakul'tet (Moscow State V.i-
versity im. M, V. Lomonosov, Faculty of Chemietry)
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8/844/62/000/000/058/129
D204 /D507
l“\ U T“Ul{ 2 Buk!}__,__‘_‘ L] ;\ L]

PITLE: Radiational oxidation and synthesis of organic comuounds
SUUKTL: Trudy II’'Vsesoyuznogo goveshchaniya po radiutsionnov khi-

mii. 4d. by L. S. Polak. Moscow, Izd-vo AN 5GsSR, 1962,
339-351

TeXT: A review is presented of the recent results achioved by H0-
viet and western workers in various reactions brought about under
the action of ionizing radiation. The main points considered are:
(1) oxidation of liquid hydrocarbons with molecular 02, wlicre the

interaction is largely between O2 and the mdiolysis products of the

nydrocarbon; (2) vapor phase hydrocarbon-oxidation reactions; (3)
oxidation-reduction procesues occurring, in the absence of 0,, be-
tween the solute and the radiolyeis producth of the solvent; (4)
halogenntion (chiefly chlorination reactions of hydrocarbona); (5)
sulfonation reactions of organic compounds (mainly hydrocartona)
Card 1/2
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Radiational oxidation and ... 204 /D307

With 50, (v) irradiation. of mixtures of unsaturated and cotursted
compounds, leading o reactions between the radicals, originating:
from the saturated compound, und the double bonds, Alkylation, hi-
Fogenation, sulfurisation dnd introduction of phos,horun or Gilieoy
are anoted s posgible synthetic reactions in this group; (7) rfor-
itition of rganonetullics, by the irradiation of Lhe motrd and on

nlkyl halide; (o) radiational synthetic reactions not proceedin:

by o chain mechanion. Numerous examples are pgiven to 11lustrge

ints (1) -« (8) and reaction mechinions are di.coassed. Farther -
seareh is recommended on the subject of chain reaetions initinted
by irradiation, and on non-chain procesuses in viich hichly wedive
shenical species are formed. There are 3 fi;uare:s,

Sotables and o bo
referencen.

ADSOCIATION:  Inotitut clektrokhimii AN SsuR (Institute of ileetyo.
chemiuotry, AJS USSR)
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5/844/62/000/000/060/129
D204 /D307

AUTHORS: Garayeva, V. V., Bakh, N. A. gnd Dakin, V., I.

TITLE:: Radiational oxidation and radiolysis of di-iso-propyl
ether

SOQURCH 1 rudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii, #Bd. by L. S Polak. Moscow, Izd-vo N SBLR, 1962,
357-361 :

TEXT: The mechanism of the above reaction was studied under the
action of x rays, with a constant dose of 3.5 x 101> ev/cnmd, gsee ant
=25 to +579C and with dosves of 4.3 x 1014 = 1,4 x 1016 ov/cmdysec
ut constant temperature. Up to +109C the yYields G (mols uver 100 ev)
of peroxides and carbonyl compounds were practically independent of
temperature; the yields of all products st .died (above -~ acids and
nicohols increased rapidly at»>109C).Above 300C the yields of acide
and alcohols plotted ugainst the dose of irradiation pave rise to
s-shaped curves, showing the successive formation of .roducts. Log

card 1/2
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5/844/62/000/000/060/179
ftndintional oxidation and ... 2204 /D507

(;/lo curves showed the existence of » mechanisns for the formtion
T°K
of peroxides and ciarbonyl compounds: a radical-molecular non-chain
sechanisa in the region vhere § # Ty and a chain neclinisn at higher
Lemperaturcs, The latter wag confirmed by experiments carried out
Mt various irradiction doses or in the presence of chain inhibi tors,
o significant oxidation o the ether was observed ocven at 5000 in
the abscnee of previouy irradiation; ufter irradintion the reaction
prroceeded only above 400(C, Decompusition of the peroxide product
wag demonstrated tu be easier under the action ot x rays than unde;
vhe influence of heat. Radlolysis of the ether at »%0¢ in the ab-
sence of oxygen showed that tie yields of carbonyl compounds inciyen-
ced with dvereasing dose of irradiation, whilot those of aleoholo
becime lower. This and the strong influence of adwixtures on Lhe Yoy
action indicates 2 chain nmechanism; the alcohols are buelieved to
form as o result of chnin-breaking. There are figares,

AVUUCTIATION : FOBROVEKLY sosudarstvennyy univursitut im. . V. L0-
aonosova, whimichesiily fakul'tet tHoscow dgate Uni.
o versity im. ii.V. Lomonosov, eult, of Chonistrey)
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5/844/62/000/000/065/129
D204 /D307

AUTHORSt Larin, V. a. and Bakh, N. A,

e et

TITLL: Reactions of oxidation-reduction acceptors with the pro-
ducts of the radiolysis of organic solvents

{{OURCLE Trudy 1I Vsesoyuznogo goveshchaniya po radiatsionnoy khi-
: mii. Bd. by L. $. Polak. Moscow, Iad=-vo aN S.05R, 1962,
374=3711 :

TLEXT: A discussion of earlier work (DAN SS5SR, 134, 1074, 1079
(1960)) in which oxidation reactions induced in various solvents by
irradintion in the absence of oxygen were folloved using the con-
Juginte pair nethylene bluc-nethylene blue leucobnse (1B-LHB) as an
indicator of dye-radical interactions. With increasing cmeentra-
tion of the acceptor, the radiation yield, G, increased to a con-
gtant value (full utilization of available radicals by the dye) and
then increased again, showing the existence of a di.fcrent mecha-
nism. MB solutions are always bleached on irradiation under NZ’ the

,_Qxiterion of MB —» LMB reduction alone being full recovery of color
Card 1/2
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Reactions of oxidation- eee D2VY/ D507

{au o, Z. in ievli), when 0., is adnmitted to the system, wonec irradi-
ted solutions of B, p;:rtfcuizu‘ly in aldehydes and eiters, did noi

regain their color; the raphs ol ¢ against Log CI~'B (where C...; 2 -
1 W

ceptor concentration), plotted for such solvents, shoved that g
inercased with increasing log C”, Up to constant vilues J$i:ferent,

for ench solvent., The plots of —3—/-0—]—- viere linear, confirmin: thot
MB
inese rcactions also involve the frec-radical r uiolysis aroducty
0f each solvent, Phe bleaching of MHB in acetonec was only 850 irye.
versible. The decolorization ig fully irreversible in N-dimethyl-
formanide and reversible in formamide. Th¢ mechinism of irrever-
usible destruction of tlhe dye on irradiation iu not as yet compl. o
Ly understood and my be different in various typen of solventa,
There are 3 fiures and 1 table.

[

AOGOUCIATION: Institut elektrokhinii N SSSR (Institute of Hlectro-
Cchienistry AS USSR)
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8/844/62/000/000/064 /129
D204 /D307

AUTLORS: Roder, M., Bakh, N. A. and Buguyenko, L. T,

TITLL : Rudiation-chemical transformations of chromium compoundy
dissolved in acetone

SOURCE : Trudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi-
mii, Bd. by L. U, Poluk. Hoscow, Izd-vo AN USSR, 1962,
578=381 .

TEXT: The oxidation-reduction transformations of CrIII and CrVI
compounds vere ctudied, in continuition of carlier work (this col-
lection, p. 574) connccted with such transfornation of gxethylene
blue and its leucobase, under the action of x rays (10! ev/ml.esec)
at 16°C. The compounds were dissolved ‘in the form of CrCl.)..vGHzO and

Cr0s. After irradiation or't — orlfl \ien reduction yields G, .,
{eqts/100 ev) which increased with concentration of Cr03,c, both in
the presence of (1) N, and (2) 0,. ¢

req varied between (1)~5 and

MCard 1/3
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5/844/62,000/900/064/129
Radiation-chemical tranuforzations... D204 /D507

~11 and (2)--1,5 and ~3, no significant rise bdeing; observed when ¢
wags incrensed above 3 x 1073 Iij this is similar to the transforna-
tions occurring in aqueons solutions, The plateaus in Gr“d/c curves

indicate an interaction with the free-ridiecal radiolysis aroducts of

acetone. The radiation induced reduction of CrVI is probably only to

/

Cr’, which immediantely disproportionuates to the - and 6-valent ions. /
In Oz—suturated solutions JrIII—-> CrVI, wvith the fornation of a '
CrIII—- PrVI complex{ this does not occur in vater. The oxidation

also involves the free radicals formed when acetone is irruadiated.
Reduction und oxidation yields are tiabulated for virious acetone so=-

lutions of CrVI III and CrHI/CrVI, showing tlitt “'red is appre-

ciably reduced in the presence of CrIII. This is explained by the

comparatively high reduction-resistance of the JrIII CrVI conmplex
formed. Both transformations occur more effectively in ncetone than
in water, owing to the higher radical yields in irradiated acectone,

——
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There are 2 figures and 1 table,
ASSOCIATION: Moskovekiy goeudaretvenny% universitet im, I,

monosova, khimicheskiy fakul'tet (Moscow State
versity im., M, v, Lomonosov,

v, Loe

Uni-
Faculty of Chemi stry)
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. ‘ ©/844/62/000/000/127/129
D444/D307

AUTHORS:  Baxh, h Ao Babicheva, G. G. and Larin, V. &,
.o
TITLE: Dosc-neasuring system for small quantities of absorbed
encrgy

SOURCE: Trudy II Vbeaoyuznogo soveshchaniya po radiatsionnoy khi-
nii. ©d. by L. J. Polak. Hoscow, Izd-vo AN G&oR, 1962,
158-740 :

TEXT: The autiors' laboratory has previously studied the effect
of radiution on the colorless leucobases of triphenylmethane dyes
in the presence of nmoleculur oxygen; their disadvantage is a ten-
dency for coloration to be produced by.autoxidation with molecular
oxygen in the absence of radiation. The high molar coefficient of
extinction, however, maies tlicse dyes very suitable for doce mei- e
surement and the autnors now rcgort a study on the formation of -
the dye crystal violet by irradiation of ito leucobase in acetone

and methylethyl ketone in the absence of molecular oxygen. The ra-
diations studied wvere x rays, a" rays, and alpha particles at ten-

—
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Dose-measuring systven ... D444/D507

peratures from -8% to +50°¢, The methylethyl ketone solution is
convenient for deasuring doses up to about 1500 rads. There are 4 °
figures.

ASSUCIATION: lnstitut clektrozhimii AN USSR (In§titute of ©Blectro-
chenmistry, A5 UJSSR) V//
/
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3/195/62/003/006/004/011
E075/E436

AUTHORS 1 Sarayeva, V.V., Bakh, N.A.. Dakin, V,I,,
Dillinger, P, ~ ™~ ool

TITLE: Influence of temperature and dose rate on the
radiolysis and the radiation induced oxidation of
diisopropylether

PERIODICAL: Kinetika i kataliz, v.3, no,6, 1962, 865-869

The object of the work was to elucidate the mechanism of
decomposition and oxidation of diisopropylether under the action
of a and Y irradiation. The ether was freed from peroxides, water.
and carbonyl compounds and irradiated after evacuation, or in the
presence of oxygen, at a range of temperatures (-35 to 70°C),
yleld of carbonyl compounds reached a sharp maximum (G = 14,5 mole/ /
100 eV) at about 25°C, At 35°C the yield decroased to about
3 mole/100 eV, Temperature did not affect the formation of -~
alcohols, The carbonyl compounds were formed by chain reaction
with an activation energy of 11 kcal/mole, the chain growth being
detormined by the interaction of isopropyl radicals with the ether
molecules, The formation ofy carbonyl compounds by the chain
. Card 1/3 . '
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5/195/62/003/006/004/011
Influence of temperature ... EO075/E436

reaction was confirmed by the increase of their yield with
increasing radiation dosage, No corresponding increase occurred
for alcohols, which indicated that they are not formed by chain
reaction, In the presence of 02, the yields of peroxides and
carbonyl compounds remain stable at 5.4 and 6,6 mole/100 eV
fespectively, Above 10°C, the yield increases for all the
radiolysis products investigated to about 250 mole/100 eV at 70°C.
The values of activation onergies for the oxidation above 10°C

(15 and 20 kcal for peroxides and carbonyl compounds respectively)
indicate that the peroxide results from the reaction of 0 with an
ether molecule, determining the development of a chain reaction,
and the carbonyl compounds result from the decomposition of
peroxide radicals. For the peroxides G = KI-0:5 at 30°C,

where I - dose 1ntensity'corr98ponding to the chain process.

For carbonyl compounds G = k1-9.7 also a chain reaction, Low

Yields for acids and alcohols indicate that they are not formed

by chain reactions, but possibly by isomerigation and decomposition
of peroxide radicals. These roactions are realized by the excess
energy possessed by the radiolysis products at the moment of their
Card 2/3
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Influonce of temperature ,,, *  EO075/E436

formation, There are 5 figures and 1l table,
. i .
ASSOCIATION: Moskovskiy gosudarstvennyy universitet im,

M.V.Lomonosova (Moscow State University imeni
M.V,.Lomonosov) 5
1)

SUBMITTED: October 25, 1961
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8/190/62/004/005/016/026

3 5 o B110/B108

\-‘ /
AUTLORSs Fshezhetskiy, V. S., Kargin, V. A., Bakh, N. A. i
TIVLEe Gamnua-induced solid-state polymerization of acetaldehyde %

PORIODICAL: Vysokomolekulyarnyye soyedineniya, v, 4, no. 5, 1962,
7238=733

acctaldehyde single crystale in order to elucidate the role played by the |
crystal lattice in the process of polymerizution. Additions of acetone and v
sethyl cyclohexanc may have the' following effects: (1) The "host" molecule. .4
is insidv the crystallite, and hinders the propagation of the polyumerisa- o
tion chain in the lattice; (2) the "host" molecule is outside the crystullite,
and hinders the propagution of the polymerization chain between the crystal-
lites. It was found that, as in the case of polymerization of acetalde~-

hyde in a polyerystul, omall additions to the pingle crystul lower the

degree of conversion (polycrystal, 25/%; single crystal, 40%) and the

aviccuiar weight ( [n](polyerystal)=3; [n](eingle crystal)=4). Thus,

TE{T: A study was made of gammu-induced solid-state polymorization of i

Card 1/3
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Gaxmu-inluced solid-stato ... B110/B108

irrespective of the degree of crystallinity, additives form lattice
Jefeots where chuain rupture ocours, Thermographic investigution showed
that temperature jumps occurred below the melting point of crystalline
acetaldenyde when slowly heated at a rate of 1.4 C/min and irradiated with

109 ev/c:r.3 at -196°C. As the rudiution dose was increased, the jumpo ;
shifted to lower temperatures (=135 - =154°C). Addition of 0.5 - 18% by
vweight of acetone lowered both the degree of conversion and the size of the:
theraographic peak. This proves that the liberation of heat is not due to
the recoibination of radicals. The mean rate of polymerization and the meun
period of addition of onc monowmer molecule to the growing chain were
calculated from the angle of inclinution of the peak, and were found to be

0.039 - 0.018 m/soc and 0.6'10'6- 1.6'10"6 seo, respectively., The rates
of polyuerization indicate that acetuldehyde does not obey the laws of
theriaul explogion, Conclusionss (1) Solid-state polymerizution between
-134 urd -153°C is dependent on the radiation dose; (2) the temperature
shif't is caused by more polymerization centers at higher doses; (3) at low
temperatures, the reaction is very slow since the moleculos aro immobilej

Card 2/3
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{4) in the range of =140 to —15000 the molccocular mobilit,r incresses and the:
reaction is accelerated; this is still promoted by the 1l.beration of heat; |
(5) at higher radiution doses, an avalanche-like extens.on of the reaction !
occurs even at lower temperatures. The moleoular weight io presumably i
lorercd by an increase in the rate of chain rupture owing to the formation '
of active centers. There are § figures and 2 tables,

ASUCCIATION: iloskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Woscow State University imeni M. V. Lomonosov) Lo

SUBNITTED: April 5, 1961
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NARYADCHIKOV, D,I.; GRISHINA, A.D.; BAKH, N,A,

Generation of electron paranagnetic réaonanoo spectra during
Xwirradiation. Prib, i tekh. eksp. 7 no.31192-1¢3 My-Je
62, : (MIRA 1617)

(Paramagnetis resonance and relaxation) (X rays)
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8/020/62/142/004/016/0?2
B101/B110
\

/. 1§70
/1. 1360
AUTHORS 1 pLarin, V. A« Grishina, A. D« and Bakh, N. A:
TITLE: Investigation of the mechanism of radiation oxidation and

reduction by electron paramagnetic resonance

PERIODICAL: Akademiya nauk SSSR. Doklady, V- 142, no. 4, 1962, B4T - B~0
resions of the pair methylene blue (uB) - leuco base
) under the aotion of ionizing radiation was in-
vestigated by determining type and concentretion of the free radicals by
means of epr.- The preparation of solutions of MB and LMB in methanol,

acetone, and nitro-methane had been desoribeg earlier (DAN, 12%5 406
(1961)). Gauma radiation was supplied by Cob0 (1.25 Mev), Cs’ g0.60 L/k/

Mev), or X-rays (0.08 Mev). The intensity was }.2-101 - 5.5-10!
ev/g-aec, the total dose 101 - 1019 ev/g. The color change was measured

with an (§4 (sFP4) or CQZH(SFZI) spectrophotometer adapted for measurements
in the range of T7 - 293%K. The epr spectra were recorded by means of an

3fP-2 (LPR-2) radiospeotrometer of the IKhF. irradiation of gsamples and
oted at 77 - 1539k, In 107 - 1072M oxygen-

TEXT: The redox conve
of methylene blue (LMB

peasurement of epr were condu
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s/020/62/142/004/016/022
Invegtigation of the... B101/B110

free solution of LMB, irradiation (at temperatures D779K) led to formation

of MB, the concentration of which increased linearly up to ~1019 ev. The

yield of MB increased with increasing concentration of LMB and increasing
temperature. The 1ife of the free radicals was shorter in methanol solu-

tion of LMB than in pure methanol. 10-6 - 107% oxygen-free solutions of

¥B were discolored by irradiation. The reduction is reversible by supply
of 02 at room temperature. The radiation yield of the MB reductiocn 1s

independent of temperature. The following conclusions are dra‘''n froa epr V*/
spectra and radical yields: (1) The epr spectrum of CH)OH ia a super-

imposition of éHZOh and 0336 spectra with the ratio 2 : 1. (2) LMB

oxidation takes place through radiolysis products of the solvent in the
presence of CH}OH, predominantly through CB}O (3) The experimental data

are insufficient for interpreting the MB reduction There is no dependence
‘between concentration of radicale and oxidation The temperature ind=.
pendence of this reaction suggests participation of hot H atoms and th-.
mal electrons. (4) The radiation yields of radicals, determined by mearn
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5/620/62/142/604/G16/c2
Investigation of the... 3101/3110

of epr at 779K, anc¢ th siclds . L alatou onm the c-Lo ¢l the recur o oa

tion shom G(it 2~ G (R Per 152 varfow: solv..® aeept 1c i
( )e e ( )reuc: irica alv. . v or acctic:

for which U(R)ugr = 1ed ana Vrclet e 26, which rw3rs it jrocesses
other than ..cic.. oncs participate.  Yu. B. Yakovlev anc U. L. Scacnova
are thankcc isr taking the speetra. There are 4 figures, 1 1 .0le, and

11 referencuvs: 4 Soviet and 7 non-Soviet. The four most recuont refer-
ences to .u:lish-language publicitions rcad as follows; R, Z.auller,

¥. S. latheson, J. Chem. Phys., 28, 1169 51958§; . S. Alger, 7. H. Ander-
son, L. A. .ebb, J. Chen. Phys., 30, 695 (1959 3 G+ &, Adaums,

J. H. Baxerdale, J. Am. Chem. Soe., B0, 4215 (1958); c. Yeshituuxka,
K. Burton, Radiation Res., 8, 285 (1958), V/f/

ASSOCIATION: Institut clektrokhimii Akacemii nauk SS3k (Institute of
Llectrochemistry of .he Acucemy of Sciences USSR)

PRESZNTED; Septeaber 27, 1461, 5 A. . Prumking Academician

SUBLITTED: September 25, 1361
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- . $/020/62/144/001/619/624
r"g{’OC) B124/3101
S5 yhio
AUWESNS Sakiy, N. A Bityukov, V. D« vannikov, A. V., and Grishina,

g

s L)t

NSV Zleciric and puramugnetic characteristics of products
obtuined by radiution anrd heat treatment of polyethylene

RECREEVIV TR S ikademiya nauk SSSR. Doklady, V. 144, no. 1, 1962, 135-138

;2. The conductivity of high-dennity polyethylenr irradiated in vacuo

Al
A esdy

% avout 0% wiih doses up to 1024 ov/g can be increased substantially

Uy succeguave heat treatmentls at different temperatures up to 1000°C, thus V7
loading Lo semiconducior matorials. The powdergd materialy precsed between .t
dinlh clectrodas were investigatod in vicuo (077 mm g) and at tomporatures

: . o c s :

ransing from -160 to +200°C. Conductiviiy wasg independent of both the

orein sise of tae powder and the eloctrode material. In all cases, 50008
L

onotonicully increased as the temperature of heat treatment wis increased,

i. ¢., from about 10"16 ohm-'cm-1 for unpyrolyzed irradiated polyethylene

Caxd 1/3
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5/020/62/144/001/019 /024

Slectric wund paramapnetic e 3124/3101
P G

-1 -1 =1

up to 10 olun ¢n

&t for irradiated polyethylene samples preiieated to .
- - -t - R

SCOOC, with some slowdown at 500 - 600°C and 10 9 to 10 8 ohia 'cn 1. The

o ~LB/2KT

¢uation o g, % = activation energy) is valid in the rangre of

520, 0 Vv g : . . 5 . . . .,
=2572 Lo +150°C, with ¢2 beiny constant for ecach sample. The differential Y
Ltherno-onf was related to copper. iihen the temperature of the sample was /

Co . o . .

ralged from 620 to 930°C, values of the therno-exf between 250 and 4 av/des
tained, with the sign of the thermo-eanf corresponding te p-tyype

conductivity in each case. The theruo-enf measured in vacuo ig independeny

2aa

v o o .
0 Lae meun temperature of the sample between -50 and +1507C with

. . A0 . . -
I0=7 to 107C. e presence of oxygen leads inereases ¢ and the thermo-end,

<0G decreases Co-down to a definite tenperature which depends on the
seuperuiure Yo wnich the saaple was previously heated. The experimental
< ined indicate that resistivity decreases with increasing
Irequency, tie forner having & constant value of1012 ohas.cn at
> - 12 Jc/“ec; it is thus proved that the material under corngideration ic
YV weieous and contuins regions of high conductivity which extend wiin
Siag teaper.iure of heat treainment. Structural changes in ithe

[
.

‘

L4
I
[e}
o
ot
o
[
&
£
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5/020/62/144 /0C1 '019/024
aleciric and paramagnetic ... B124/B101

Lolie ictior and nheat treatment were estimated from a ctudy

S v JiLwlu-liZ epr. spectra (Migs.3 and 4). Both the concentration
.Ccen rters and the line width were independent of the

ponpeteiiise of neasurement.  There are 4 figures and 1 table.

1UL0K: Institut elektrokhimii Akademii nauk S5SR (Institute of
tlectrochezistry of the Academy of Soiences USSR)

IEREN Y-

L AO0LINED: Jecember 2%, 1961, by A. N. Prumkin, Academician

Jecenber 20, 1961

fye 3. Corneentration

of paramagnetic centers as a function of the

23, (2) 1.5.10%%; (a) air;

vemperaiure of keat treatment. (1) 4.3-1C
{7} vicuuz.

¢h of the epr spectral line versus th venperature of neat
trezizest; (a) in the preseace of atmosplieric oxygen; (£) vacuunm

o 1 wndzy 2 lrsy (?) 5410 bmm, 2 hrs; (L) 5-10-6mm, 24 hrs.
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s/027/62/145/ooz/o14/01a
B145/B101

Revina, A. A., Aripdthanov, Sh. A., and Bakh, N. A.

o T T ——
Investigation into the formation of free radicals during
the irradiation of palmitic acid and ite derivatives
with the epr method ’

FERIODICAL: Akadeniya nauk SSSR. Doklady, v. 145, no. 2, 1962, 363-365

2CX7: The authors studied the effect of the carboxyl group on primary
processes in the radiolyeis of carboxylioc acids. Potassium salt and
iriglyceride were used besides free palmitic aoid. Irradiation was l

conducted at -156°C (y-radiation of 0060. ~ 5-1016 ov/g-uo). The epr
spectra wore measured in vaouo and in the air. Solid «,a'-diphenyl-p-
pioryl hydrazyl was used as standard material. The speotra (width:

200 oersted) of samples irradiated with different doses showed differences
in their relative band intensities. This proves the existence of differ-
ent radicals and different rules in the kinetics of their accumulation.
The 28-30 oersted doublet characteristic of ocarboxylic aoide ocours in the

Card 1/2
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3/020/62/145/052/014/018
Investigation into the formation ... B145/B101 , ‘

spectrun of palmitio acid. The following radiation-ohemical yielde in
vacuo (first figure) and in the air (second figure) were ocaloulated from
the linear increase in radioal conoentration with inoreasing radiation
dose: palmitioc acid 20, 20; +tripalmitin 12, 7; potassium palmitate
9, 7 radicals per ev. The radical concentration was atudied up to a

radiation dose of ~5~10::'”l ev/g (foi' palmitic acid the concentraftion was

~}-1020‘radicals per g), but no iendenoy toward a steady value vas o_bservod.&
Comparison with the results of A. Breger (J. Phys. Coll. Chem., 52, 551

(1948)) verifies conneotion between the primary radicals obtained and the
processes yielding the final radiolysis products. Peroxy-type radicals

were not found. There are 5 figures.

ASSOCIATION: Institut elekirokhimii Akedemii nauk SSSR (Institute of
Electrochemistry of the Academy of Soiences USSR)

PRESENTED:  April 5, 1962, by A. N. Prumkin, Academioian
SUBIIZVED:  Aprdl 3, 1962 . . .o |
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8/189/63, 060/002/006/010

A057,/A1C5
AUTHCRS3 Oriyenovskly, P., Bakh, N.A. ;
TITIE: Some producys of radiolysis and radiative oxidation of acetone

PERIODICALt Vestnik Moskovskozo univerpitota, Soriya II, Khimiya, no. 2, 1963,
28 - 31

THXT: In the Laboratoriya radiatstonnoy khimii (Laboratory fcr Radiat!on
Chcmistry) the formation of liquid products was investigated during the irradia-
tion of acetona by X-rays with doses (1.5 - 1.6) - 10l ev/cm3 - sec. The ex-

periments wera carried out in 2 specially dnsigned glass cell first with oxygen-
saturated acetone and then witr hydrogen (inert gas)-saturated acetone. FPormal-
dehyde, acetyl acetone, and acids were determined aflter irradifation. Formalde-
hyde {s formed from the start of irradiation i{n presence and absence of oxXygen.

A stationary concentration and 30518 vas obaerved in both cases but it was high-
2r In the prosance of oXygen, csaslip a drop In econcentration of formaldehyde af-

orolirradlation. This effect was more Lronsunced with an increase of the dosis
of Irradiaticn and could attain 25 - 3 of the total effect 2C min after the

PRSPy
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5/189/63/000/002/006/010
Some products of radiolysis and radiative .... AOS7/A126

end of irradiation. Thoe initial yields of formaldehyde accunulation in presence
and absence of oxygen were found to be 7.3 and 2.7 molecules/100 ov. Similar
results were obtained for acetyl acetone, but in the praesence of oxygen the
yvield {s lower. Potentiometric titrations of the irradiated acetone indicate
the formation of seaveral acidioc preducts.  The titration curves at various irra-
diatior. doses are s!‘milar indiesating the primary character of formation of all
products. Tne total initlal yleld of oxygen-saturated acetone was G ~ 10
equiv. /130 ev. The products formic and scetic acid are apparently contained in
this case. 'The authors assume the participation of CH,, CH3¢O, and CHZCOCH
radicals in the formation of the final products of acetdne radiolysis. Addition-
¥ al furmation of formaldenyde in tho presence of OXygen c¢an v explained by the
~ reaciion: 13 + 0p —> C}i30(') => CHp + OH. A radical reaction can be assumed also
for the formition of acetyl acetone: CH3éO + C’HZCOCHj —-> CHSCOCHZ,COCH} The in-

vestlgatlions on the products of radiolysis of acotone have to be continued.
There are 4 filgures.

ASSOCIATION: Laboratoriya radiatsionnoy khimti (Laboratory for Radiation Chom-
tstry)
SUBMITTHD: August 2, 1961
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RDER, M.; BAKH, N.A.; BUGAYANKU, L.T.

Redox tramsformations of acceptors in organie solvents induced
by ionized radiations. Part l: Transformationy of iron chlorides
in acetone solutions. Kin.i kat. 4 m0.2:193-197 Mr-Ap 163,

(MIRA 16:5)

1, Moskovakiy gosudarstvennyy universitet imeni M.V.Lomonosova,
khimiclkeskly fakulltet.

(Iron chlorides) (X rays)
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RODER, M.y BAKH, N,A.; Buo,\mmo, L.T.

Oxidation-reduction conversions of acceptors in organic
solvents induced by ionized radiations, Part 21 Conversions
of copper compounds in acetene solutions, Kin, 1 kat, 4 no.3:
353-356 My-~Je '03, (MIRA 1637)

1. Moskovakiy gosudarstvennyy universitet lmenl lomonosova,
himicheskiy fakul'tet,

Oxidation-reduction reaction)

Copper chlorides) (X rays)
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