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IEBEDEY! Z.L.YJ»;K POPOV, V.M.
A11-Union Conference on the Coordination of Scientific Re-
search on the Use of Fuel Gagses in the National Economy. Gaz.
prom, 4 no.9:54 S 159, {MIRA 12:11)

(Gas as fuel--Congresses)
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LAVROV, Nikolay Vladimirovich:; KOROBOV, Valeriy Vladimirovich;
FILIYPOVA, Vera Ivunovna; LEBEDEV, V,V., otv,red,; IVAROVA,
D.A., red.izd-va; BRUZGUL®, V.V., tekhn.red.

[Thermodynamics of gasification reactions and of synthesis
from gases] Termodinamika reaktsii gaziflikatsii 1 sinteza
iz gazov. Moskva, Izd-vo Akad.nsuk SSSR, 1960, 97 Pe

(MIRA 13:7)
(Gases) (Thermodynamics)
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AUTHORS 3 Lebedev, V.V, and Makirov, A.Ye,
TITLE: Determination of the Parameters of the Distribution

of the Dimensions of Particles

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 1960,
Noo[ig ppe60‘65

TEXT: The scattering properties of a cloudy medium can be used as
a source of information about the distribution of the dimensions
of the particles composing it, A similar problem was investigated
by K.S.Shifrin (Ref.l) and leads to the inversion of a special form
of the Fourier integral, The particle distribution curve 1s
obtained by numerical integration with respect to the angles of
scattering of the experimental distribution curve for the intensity
of the light, In the present note an attempt is made to modifly
the problem and, using experimentally measured intensities of
light scattered through three angles, establish the parameters of
the distribution function. The use of a paranetric representation
of the particle distribution function gimplifies the problem
considerably, The distribution function for the particle
dimension is taken in the form

dn(r) = Arte~-¢r dr
Card 1/ 3
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Determination of the Parameters of the Distribution of the
Dimensions of Particles

where ¢ (greater than zero) 1y (an integer greater than or equal
to zero) are parameters of the distribution and A is a normalizing
constant, If the medium consists of suspended reflecting
particles, the intensity of scattered light depends only on the
character of the distribution of the particles according to their
dimensions. The assumption that multiple scattering has
negligible influence leads to Eq,{(5) for the intensity of light
scattered through a small angle 8., This type of integral has
been calculated in explicit form by Shifrin for p = -2(1)2, and
leads to the expression for the intensity of the form

I (a,c) = a“(“+3’(pp+2(k) (6)

where a = 2ffB/ A, A 1is the wavelength, and k = 1/W14c2/4a2)
The functions obtained (9o -~ L) are far from being sufficient to
determine the parameters of the distribution function because 1
can have values greater than 2 . Expressions for 95 = 930 are
Card 2/3
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Determination of the Parameters of the Distribution of the
Dimensions of Particles

quoted, With the relations given, Eq.(10) is arrived at which can
be used for the experimental determination of the parameters u and
¢, assuming a distribution of the form (2) above:

4512 n ck+l
Iu(a,c) =.Io —:?73rzarg wu+2(k) (10)

The method is less strict than Shifrin®s but it leads more quickly
to the answer. There are 2 figures, 2 tables and 8 references;
7 Soviet and 1 English.

ASSOCIATION: Moskovskiy institut neftekhimicheskoy i gazovoy
promyshlennosti imeni I.M.Gubkina (Moscow Institute
of the Petrochemical and Gas Industry imeni I.M,Gubkin)

SUBMITTED: August 22, 1959
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AUTHOR: ebedev. V V. .
TITLE: On the Conservation of Mesonic Charges/ﬁ .

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, No.4, pp.135-138

TEXT: The Dirac formalism has two disadvantages, namely. the
nonconservation of the mesonic charges of nucleons and the fact that
it cannot be used to formulate a relation with scalar, pseudoscalar
and pseudo-vector meson fields, i.e. fields which preserve their

[ ———

properties on time reversal, It is argued in the present paper
. that these difficulties can be avoided if one uses the generalized
. Dirac equation
: h 4%  he o . 2, . \)(
T &5 Tt g &1 ggrad Y, + Mc" 2, W =0 6)

where " is an 8-component nucleon wave function. The formalism
based on this equation predicts many of the properties of the

particles which can be described by it, It is possible that these
particles are in fact nucleons. There are 9 references: 3 Soviet.
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Problems in using gas anchors y ( 14:10)
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Some problems of ges separation at the intake of a deep well pump.
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{Gas, Natural--Separation)
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Production of g th
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(MIRA 17:3)
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Effect of artificial hibernation on certain functions of the
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Closed injury of abdominal organs, Fel'd 1 akush, 24 no,8:12-18
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(ABDOMEN--WOUNDS AND INJURIES) H2)
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Contusions of the thoracic cavity and rib fractures, Ful'd.
i akush, 25 no,3:15-21 Mr, '60, (MIBRA 13:6)
(CHEST--WOUNDS AND INJURIES) (RIBS--FRACTURE)
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BAKULEV, A.N..LEBEDEV, V.V.

Experiments in the purgical treatment of acute nyceardial

infaret. Klin.med. 38 no.1248~55 Ja 1€0. (MIRA 13:10)
(HEART—-INFRACTION)
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_LEBEDEV, V.V, (Moskva, B.Stroganovskiy per. de5/36,kv.6)

Heart wounds and their surgical treatmsnt., Grud. khir, 1 no.5:
115-126 S-0 '€l, (MIRA 15:3)

1. Iz Instituta grudnoy khirurgii AMN SSSR (dir., - prof.
A.A, Busalov).
(HEART—-WOUNDS AND INJURIES)
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' ; ' te stage.
ical treatment of myocardial infarct in the acu i
gﬁﬂg.“khir. 3 no.,1:3-8 Ja-F '6l. . (MIRA 16:5)

1. Is Instituta grudnoy khirurgii (dir, - prof. S.A.Kolesnikov)

8SSR. .
- (HEART—INFARCTION) (HEART--SURGERY)
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g of patients
J1 '62.
(MIRA 15:7)

d movin
Indices for the early hospitalization an
with cerebral insults. Vrach. delo no,7:10-14

- prof. N. K. Bogolepov)
1, Klinika nervnykh holezney (zav, _prof,
Vtorogo mediteinskogo ingtituta imeni N..I. Pirogovazng?yro;av
¥hirurgicheskoye otdeleniye, travmatologicheskaya klinixa z .
prof. I. I. Sokolov) Instituta imeni H. V, Sklifosovskogo, Mos-

kovskava stantsiya skoroy pomoshchi,
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LEBEDEV, V.V.

Surgical treatment of cerebral insultus. Zhur.nevr,i psikh, 62
no.821160-1166 Ag 162, (MIRA 15:12)

1. Neyrokhirurgicheskoye otdeleniye (zav, V.V.Lebeder)
travmatologicheskoy'klinikii(z&v. - prof, I,I.Sokolov) Instituta
imeni N.V.Sklifosovskogo (glavnyy khirurg - prof. B.A.Petrov) i
klinika nervnykh bolezney II Moskovskogo meditsinskogo instituta
(zav. kafedroy - prof. N.K.Bogolepov) imeni Pirogova.
(APOPLEXY)
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i.k izika obSh%hey khizzrgii II Moskovskogo meditsinskogo insti-

tuta imeni N. I. Pirogova.
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LEBEDEV, V.V.; ISAKOV, Yu,V.; PURROVSKLY, (4.

Shock as a result of craniocersbral injuries, Vcype neiz"?}:’{:%r'. 2"'
n0.621—6 IL—D '61§. LU LDA 180:.)

1, Ordena Trudovogo Krasnogo Znameni nauchno-issledovatel'skiy
institut skoroy pomoshchi imeni Sklifosovskogo, Moskva.
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TITLE: An He—Ne laser amplifier with feedback
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TOPIC TAGS: laser system, gas jaser, helium neon laser, laser amplifier, feedback
laser

t
ABSTRACT: An He—Ne laseébamplifier with feedback (at A = 0.633 u) 1is described and
41lustrated (see Fig. 1)..  Master oscillator 1 and amplifier 2 are placed parallel to

6 534 YT 3 Fig. 1. Schematic of the device

-lq‘$>1::;====;5:lﬂw k‘;" 1 - Master oscillator; 2 - amplifier; 3 - resonator

' »t._: mirror, radius of curvature 1160 mm; & - diaphragm
7 Paagut = Rouput for separating TEM,, modes; 5 - coincidence lens;
..4 6 - rotating mirrorg; 7 - light filter.
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each other on a heavy bench. Radiation from 1 is attenuated by neutral filters by
10* or 103 times to provide a bypass from 1 to 2 and to avoid amplifier gaturation.
Lens 5 is used to produce coincidence of the wavefront, incident on 2, with the
input mirror surface. The ratio of partial pressures of He and Ne in the amplifier
{s 17:1, resulting in a weak dependence of gain and activity of the medium on
variations in the discharge current. The maximum gain of the system, measured in
terms of the magnitude of the output signal from the amplifier when the oscillator
frequency and the center of the amplifier passband are coincident, is 1000 (30 db).
The misalignment of the amplifier axis with the direction of the incident.wave, which
affects gain, was not more than 3 sec of arc. The valuess of gain observed experi-
mentally (mirrors: 99 and 982 reflective) and theoretically (mirrors: ideal ﬂi?lgﬁ-
LA YK

tric) are in good -agreement. orig. art. has: 1 formula'and 3 figures. %
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. Improving the -surface of chromd-riickel

fixed on the broad ingot mold side, which floats on tiie metal surface, and being
lifted with the metal level, passes over into the slag,wpntraining metal drops

deposited on i1t. The 0.29 mm thick cloth was glued into strips 272 - 2.5 mn
© thick by liquid glass.
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etal alloys
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ere is very ittle publ'shed information concerning the €
(REM) on the Erogerties »f steel, and on the optimum conditions for the
This paper investigates the effects of REM on specific propcrtiest
dures for alloying steel, and indicates optimum REM content to

of mechanical propertics. Chemical thermodynamic data
resented in order to provide a better undcrstnnding
1 with REM. Experimental melts were pro-
as in 25 and 200 ton pasic opell hearth

% Ce and 41.3% La {other REM,
Studies were o

ffect of rare ‘

. ABSTRACT: T

earth metals
|use of such metals.

{ of steel, notes proce

\achieve desired combinations

omposition of REM alloys are P

| of the principles involved in alloying stee

| duced in a 150 ton induction furnace as well
a rare carth alloy containing 56.1

i
| iron, and impurities totaled 2.6%), was used as the deoxid1zing agent.
i made of both cast and wrought metal states and tables of mechanical properties are in-

ung: 669.1&1.243.1;
S
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cluded. The impact strength of steel ﬁOKhZNMgzmclted in a 25 ton furnace and top- .

! poured at 1580°C, is given. Results of the experiments showed that in all cases the

i addition of REM increased steel ductility. This increase was greatest when the migshe
metal was able to reduce sulfur content in the solidified ingot. Desulfurization was
ibest accomplished when it was initiated in the ladle prior to pouring into the mold.
iOptimum conditions were concluded to be ladle deoxidation and desulfurization by add-
{ ing 0.15-0.20% mishmetal (calculated). to the molten steel (1560-1580°C) immediately

| after tapping from the furnace. The mishmetal reaction begins and most of the sulfur
is removed by the time the steel is poured and solidified. The procedure lowers the
sulfur content 25 to 30%. The mishmetal significantly reduces nonmetallic inclusion
content, as well as changing the shape, composition, and distribution of that content.
Finally, the REM alloy increases impact strength of the rolled steel 27 to L7%
(transverse test samples) and of cast steel by 47 to 65%, with a simultaneous increase
in ductility. Orig. art. has: 12 tables and 6 figures.
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AUTHORS: Eghgdgy, Ya. 8., Tavetkov, Yu. D., Voyevodskiy, V. V.

SN

TITLE: The Origin of the Compensation Effect in Recombination
Reactiong of Radicals in Irradiated Polymers -

PERIODICAL: XKinetika i kataliz, 1960, Vol. 1, No. 4, pp. 496-502

TEXT: The authors studied the rate constants of the recombination
reactions of radicals in hydrocarbon polymerizates, polyvinyl chloride
and varions Teflon samples. Log x© in irradiated polymers was found to

be a linear function of the activation energy E. Table 1 gives values of
k° and E for radical recombination in various polymers. This recombination
is generally observed at temperatures around the melting point of the
polymer., Within the melting range, the activation energy was found to
decrease With an increase in temperature. Basing on the equation k

= k_ exp [-E(T)/RT], the authors calculated E and k® from the relations

Egpr = E - POE/AT (1) and
Kpp = k%exp(-(1/R)3E/3T) (2).
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Irradiated Polymers

The true values of k® for the recombination of fluoroalkyl radicals in
Teflon are shown in Table 2. They are of the order of 10-9 - 10=16 cm3/see.
The true value of E is of the order of 10~20 kcal/mole. The assumed
temperature dependence of the activation energy of radical recombination
in Teflon is represented graphically in Pig, 2. The anomalous values of

k° are ascribed not only to the ocourrence of phase changes on temperature
increase, but also to factors due to condensation of phases. S. Z.
Roginskiy and Yu. L. Khaeit are mentioned. There are 2 figures, 2 tables,
and 14 references: 9 Soviet, 4 US, and 1 Polish,

ASSOCIATION: Institut khimicheskoy fizfki AN SSSR (Institute of Chemical
Physics of the AS USSR). Institut khimicheskoy kinetiki i
goreniya CO AN SSSR (Institute of Chemical Kinetics and
Combustion of CO of the AS USSR)

SUBMITTED: July 27, 1960
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AUTHORS ¢ Lebede¥, Ya.S., Tevetkov, Yu.D., and Voysvodskiy, V.V, {‘
e

\
TITLE: The Blectron Paramagnetic 1?.m!oxz:.e1um-.olv Spsctra of Fluoroalkyl and
Nitrosofjuorecalkyl Radicals in Lrradiated Teflon ¢

3
PERICDICAL: Optika i apektroskopiya, 1960, Vol 8, Nr 6, pp 811-814 (USSR)

ABSTRACTs The authors describe their results obtained in 8n investigation of
electron paramagnetic rescnance (BPR) spectra of fluorocalkyl and
nitrosofluoroalkyl radieals in irradiated teflon at temperatures up
to 300°C. An.EPR spectrometer with high-frequency (300 kc/s) magnetic-
field modulation, described earlisr (Ref 4), was used. The samples
wore heated by blowing hot air around them. The EFR £psctrum of the  \
fluoroalkyl radical exhibited additional hyperfine splitiing of '
3.5 oersted &t high tenperatures. This splitting was due to the
interaction of the unpaired electron with fluorine atams in the
y-position (Pig 1 shows this at 250°C). These y-components Were
broadened on cooling (Fig 2) so that at romm temperature they could
no longer be resolved. Fig 3 shows that on further lowWering of
tenperature to about 16°C the p-components broaden ag well amd finally
below 0°G the hyperfine splitting dus to u- apd g-atoms of fluorine

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030007-1"
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The Blectron Paramagnetic Resonance Spectra of Fluoroalkyl end Nitrosofluoroalicyl
Redicals in Irradiated Teflomn

disappears completely. Goxdy (Ref 2) reported that the EFR spectrum
of fluoroalkyl radical disappeared on interaction with NO. The l)(
present authors fourd that simultaneously with the disappearance of
the original fluorvalkyl spectra a new canplex EFR spectrum appedrs
(Pig 4). This new spectrun is ascribed to the nitroscfluorealkyl
radical and its profile at 150°C (Fig 4a) agrees with theoretical
predictions (Flg 48). Splittings in the BPR spectrum of
nitrosofluorcalkyl suggest that the unpaimd electron is localized
mainly &t the nitrogen nucleus. The paper enda with & short discussion
of the rezults obtained and camparison with cther published work.
Thers &re 5 figures and 11 references, of which 3 are Soviet and

8 Bnglish.

SUBMITTED: September 21, 1959
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their conversions ag well as formation mechanisg,
Complete translation,:

LAbstracter's nose:
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AUTHORS s Buchacnenko, A.L., Lebedev, Yo.5. and Ferien
TITLE: Investigating anti-oxidant reilzals <2
electronic para-magnztic resinance
I. Phenoxyradicals

PERIODICAL: Zhurnal strukiurncy khimii, v.
558-561

TEXT: This experiumental work is sipilar tc
Becconsall and others in 196Q, the diffsrence
investigations lying in the use of active

of splitting off hydrogen from tae paencls Tne

tists used lead peroxide and tne Russians venztyl |}
cyclohexyl percarobonate and p-tert-vutyllumsne nyars
with cobalt stearate tc catalyze "ne decnmcositicor. |
state that the Western investigation was puoiisned woen

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R000929030007-1"
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Investigating anti-oxidant ...

was virtually finished. after briefly discu
radicals theory, based on Western publicz=*: :
state that their object was *o obtain sturi- IR RS
and to study their structure and life-spur; it wue -
the latteyamounted to nours. Substituted Paenols us
sent work are given in the Table togetner wits, trs

of their spectra. Experiments were carried cut in
glass tubes in toluene solutious, witn compounds

spectra recorded on a self-recording EPR~(Q9 potentiom=ter.
equipment was previously described bya.G. Semenov and H.X.
Bubnov (Ref. 5: Pribory i teknnika eksperim, 4, 92, 19%39), Tn
authors discuss in detail, tne spectrua of 2,6~3i-tert-butyl-d-
methyl phenoxy radical, obtained by the ac-ios of benzoyl peri--
xide, cyclohexyl percarbonate ar dipaenyi-rizryl hydrasine
(DFPC); with the last component the formating of tne pnenoxy-
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Investigating anti~oxidant .. n20zhnG:
radical took place even at roodm temperallilt . L e
were obtained by jrradiating 2,6—di»t9rt~ba73”~;hﬁy;'
with high-speed electrons; tne irradiation R TR A
formed together with A.T. Koritskiy and Roerfa =it % .
oxygen through & solution 8f tnis compourd Wit
xide for two hours at 100 ~C did nout cnangs L0
affected only slightly the intensity of the oo -
authors failed to obtain radical spectra [0 TIPS A
nltro-benzene, p~cresal and unsubstituted pos-Jo
thet their results disprove the aypctazsls P B9
nol-benzoyl peroxide reachtion; btug mpailer s
calized along the I1 bonds of 4ne berzens I
density is centered around the para—3i8iil i
oxygen atom. 1t is propecsec to continne !
otner subgtituted pnenols apd 50 8Ly B e
tics. Tnere are 1 table, 5 fipures aud © Lo
bloc and 5 non=Soviet-bloc. Tre referm o
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FIJIngllélsn—lané;uage publicationg Teud ag £
Séc oozmazﬁl, Y Chem.Soc., '52'i 1(7335‘3‘- L
(1958) 7928, 01956) e Wailing, g7 20d, 2 - o
{ : ; Y.K: Becon_sal]_, e Glm’u,; N ’:‘xJ(,:‘, Liiciie o, P
000 56’ 459, (1960) GhEl, Lo B, E B
ASSOCIATION: Institut Ehimicrneskey (.
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SUBMITTED; dJuly 14, 19690
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AUTHORS s I;e_?edev, Ya.S. and Tsvetkov, Yu.D.
TITLE: Electronic paramagnetic resonance spectra of
radicals formed by irradiation of polypropylene

PERIODICAL: ghurzgal strukturnoy khimii, v.2, no.5, 1961,
Q7-6Q9

TEXT: The authors give results of their study of free radi-
cals found in poly-propylene (PP) by irradiation withT-rays

of 0060 or by the action of high~speed electrons, but do not
describe the methods used. In their experiments, they used
powdered /][] (PP) samples, crystallized to various extents, the
corresponding electronic paramagnetic resonance spectra 3/] p
(Egn) being stgdied in gifferent temperature conditionss at
77o K, aot -7870, at 250 after defreezing in vacuo ang at 40-
6o~ C. The EPR of PP in the temperature range 77 ~ 195K has

Card 1/5
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Electronic paramagnetic ... D20z /D304

been gtudied previously. When the sample temperature ig reised
to 25°C the spectrum is changed, and consists of 15 lines which
remain in the same position when the temperature is lowered
again, although line broadening cccurs; the radical content
increasing with progressive crystallization, The authors

assume that the 15 line spectrum consists of two superimposed
spectra of 9 and 6 components witn superfine structure, having
tng same splitting (~ 20 oer). Both spectira disappear at 40 -
60°C at equal rates. A further spectrun change is observed
efter 2 hours, in vacuo, at room temperature: the signal inten-
8ity gradually falling and a broad line v 40 oer) appaering
in the center. By passing oxygen through the sample at room
temperature, a peroxide line is obtained, but no effects are
apparent if the oxygen is passed in after a few days. At least
4 different free radicals are believed to be present in spec-
tra of the irradiated PP samples; after defreezing only the V%

Gard 2/5
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allyl radical = ,

H %;'&h% e B u
0 G
CHI é‘ I" (!H;

t By R, has to be taken

into account. Assuming that the spin densify on the central
C atom :!.s.small the splitting has to be observed on 8/, pro-
tons, giving a spectrum of 9 components; ’che/ﬁ2 protons being

oriented in such a way that they cannot take part in it. The
gpectrum with an even number of lines may be explained by a

small admixture of the radical R3 ,
Ba 1 a

1
E H
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and the appearance of a broad line after prolonged gtanding in
vacuo as the formation of some unknown radicals, more stable,
than the allyl. The authors also investigated oriented PP films;
when the magnetic field was oriented along the macromolecular a-
xes, the PP spectrum was similar to that of crystalline samples;
when the direction of the field formed an angle (&) with this
axis, the line width became larger, reaching a maximum at

1) ='W/é, but their number and position did not change. This
angular®EPR spectrum dépendence is congidered to be in agree-
ment with the structure of the free allyl radiecal proposed in
Western literature. The authors state that in 1961, when their
parar was being printed, similar work was published in the

West, the experimental results being the same, but being given
a different interpretation. There are 4 figure and 5 references:
3 Soviet-bloc and 2 non-~Soviet-bloc. Z"Abstracter's note: 1
Soviet-bloc reference is a translation from Western literature/.

Card 4/5
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The references to the English-languag
and Radiazion (Japan),

1,210 (1958); H.
V. Internatio

nal Simposium on Free Radicals,
(1961).
ASSOCIATION: Institut khimicheskoy fiziki AN USSK. Institut
khimicheskoy kinetiki i gcreniya CO AN
(Institute of Ghemical Physics AS USSR.
of Chemical Kinetics and 0O Combustion AS USSR)
SUBMITTED; April 8, 1961

D202 /D304
Wp

é'?‘;‘)’g’blications read as
follows: S. Ohnishi, M. Kashiwagi, J. Iiteda,

Fisher, K.H.
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Hellwege,
Uppsala (Sweden),

USSR
Institute
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and that the lipe form
» when laborious calculations gra
Necessary, in the 'simplest of cases-singlet ang doublet lines,
Graphs of theoretical spectra were plotted both for cases of equal
i i binomial distribution of
» The Gauss and Lorentz d(
lines were calculated fronm the equa-

n
=

TGy =) ar x"i”
k=1 I

where n = the number of UFS components, 8 = the coefficients of
intensity. k -

the ordinal number of UFs components, f (x) =
(1 + 1'555x24§2)“1 and exp (- 2x2452)

for the Lorentz ang

Gauss
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forms respectivelygﬁ =AH3_/£§HI‘E X = H - HO/AHT,AH,‘ = the resolution

between the UFS components, AH, = the width of individual lines
between the points of maximum %nclination, H = the field correspond-
ing to the center of the end component, and f = the magnetic field’'s
alternating value. Two methods are proposed for examining experi-
mental spectra: The direct comparison ot observed and theoretical
spectra, and the use of nomograms for analyzing unresolved EER

spectra. In the latter the true values of 8 =OH)/AH, are plotted

along the x-axis and “HgAﬁHrwAHlAﬁHrJAH¥(k_1)A5Hr' and I'/I; aleng
the y-axis; k and 1 are the component numbers. Ié and Ii being the
amplitudes of components k and 1 recorded in a first derivative form.
The combination of both methods allows the parameters of unresclved
spectra to be determined with sufficient accuracy when both the
spectrum structure and AH_ are known, or when only one of these

quantities is known. The desired parameters can apparently ve eval-
uated even if there is absolutely no information about a rartially

Card 3/4
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resolved spectrum. Thus, the authors conclude that the forezoiny
procedure will enable different EFR spectra to be satisfactorily
deciphered and processed which in turn will increase the possibility
of applying the EER method to solving scientific problems. Due
acknowledgement is made to V. V. Voyevodskiy. A. Ya. Povzner, and
others on the staff of the Matematicheskiy otdel IKhF Al 83S8R llathe-
matics Section, Institute of Chemical Physics. Academy of Sciences
USSR) for their advice and interest. There are figures, 1 table. D{
and 10 references: 7 Soviet-bloc and 3 non-Soviet-bloc. The refer-
ence to the English-language publications read as follows: J. G
Fowles et al, Proc. Fhys. Soc. 77, 729 (1959). w. Gordy et al. Froc,
Nat. Acad. Sci, USA 46, 1124 (1961); D. Libby et al, J. Phys. Chem.,
Solids 18. 316 (1961).

ASSOCIATION: Ipstitut khimicheskoy fiziki AN SSSR (Institute of
Chemical Fhysics, AS USSR)

SUBMITTED: July 7, 1961
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AUTHORS Tavetkov, Yu. D., Lebedev, Ya, 8., Voyevodskiy, v. v.

TITLE; Study of free radical reactions. TII,
fluoroalkyl ang Peroxide radicals

PERIODICAL: Vysokomolekul
882-890

Recombination of
yarnyye soyedineniya, v, 3, no. 6, 1961,

TEXT: The purpose of the present paper is the investigation of the
recombination reactions of fluorocalkyl and peroxide radicals under ex-“
clusion of oxygen diffusion, The dependence of the radical recombina-
tion on the ratio of the amorphous ang c¢rystalline phase was studiad

on Teflon with different degree of crystallinity, Teflon samples in the

form of films or chips were irradiated by a yCo60

radiation source
at ~60 Mrad., The frae radical concentration is i

n this cage
l/cm5. Polymerization took place on the 0il bath,
baramagnetic resonance was studied at 10°¢ to determine th

the electron
e free radicals,

_1"
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_ Study of free radical reactions. B110/B208
. II1. Recombination of vve

The kinetics of the recombination of the radicals B and ﬁoz was

determined at differsnt temperatures and degrees of crystallini ty
(74 and 46 %) (Fig. 1). The relative concentration I wag referred to

the initia] concentration = 1, I

Proceeds according to the bimolecular
he amorphous and crystalline phase, Assuming

cryst = ©q3 [Rlam = ¢, in the case of Teflon,

the mean concentra-
tion hean = ©4& + e, (1

- a), where q = degree of crystallinity, o
. 2
.depend on the time; 3c1’2/2t = --k1,2c1’2 (2).

1 and 02

According to 1ip (1/1)
t—>o
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Study of free radical reactions, B8110/8203

III. Recombination of ...

=1 4+ (1 - a)kzt initially a rectilinear section appears in the

.coordinates reciprocal concentration-time (Fig. 1., curve 1), which
corresponds to the square recombination in the amorphous zone, as well

as a section corresponding to the square recombination in the crystalline
zone in the case of higher t-values. According to (2) the straight

line corresponding to the recombination in the crystaelline phase cuts

off the section 1/a on the y-axis. The degree of crystallinity may

thus be determined from the recombination kinetics. Table 1 gives the

degrees of crystallinity calculated from the recombination kinetics éoz

and R, and thea-values calculated from the specific weight (eccording

tod = 2.00 + O.31a[g/cm3]). Their agreement confirms the model
suggested and the equality of the initial combination in both phases,
The different stability of the radicels in amorphous and crystalline
phase is confirmed by their decrease in concentration by 25-50 % during

Card 3/10
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III. -Recombination of ...

prirary heating of the irradiated samples to 150-200°C, and constancy

of the concentration of repeated heating. According to (2), the rate
constants of the recombination reactions at different temperatures and
degrees of crystallinity can be determined from the linear anamorphisms
of the kinetic curves of the type of Figs. 1, & and 5. The recombination
of fluoroalkyl radicals takes place in a measurable rate only at’
temperatures which are by 50-70°C higher than in the cese of peroxide
radicals. The following is written: peroxide radicals: :

CLae) g0 26000 + 3 000
kun =~ 1{) ’-exp {—- ‘RT --—~}-_ (}'x)

48 __10-15. 12000 % 2 000
hap =107 exp {_ RT } .

1+

é,,ooo)/m}
3,000) /RT }.

fluoroalkyl radicals: k]gi@:' 10-3-exp ‘L- (40,000

LE

‘kgi6)’k10-7-exp {- (30,000
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The activation energy of peroxide radical recombination is 2643 kcal/mole
in the crystaiizne phas:, AR k?ul/n~1w in the amarphois jhare, Talues
of 20 -~ 40 kcal/mole are obtained for primary alkyl radicals in various
hydrocarbon polymers. The resombination of long-life radicals of solid
polymers is ncot determined by their structure but by the poperties of

the medium: movement of the segments of polymer chains. In the amorphous
phase with high chain mobility the recombination rate is determined by
rotation of small chain parts. In the crystalline phase with firmly bound
cheins it is determined by the rotation of long chain parts. In the re-
combination rate of flucrealkyl radicals the high values of the pre-expo-
nential factors are remarkabie, which have alsc been observed in other
polymers (Taktle 2)., The activation energy and the pre-exponential factor
highly differ for various Teflcn samples, which was also observable in
many reactions of the solid phase and of *he electric conductivity, The
linear dependence iog k€ (E) exisc¢ing in this sase is called compensation
dependence (Figo. 3). The potential barrier of the segment rotation of

the pelymer chain probably decreases with a rise in temperature, which
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explains the compensation dependenqg an% the high pre-exponential factors,
whose real values are 107° and 10°'° cm’/scc. The nigh values obtained
experimentally are thus u result of the change in activation energy with
temperature rise., The authors thank G. G. Titova for her assistance in
some experimenis, There are 3 figureg, 2 tables; and 13 referencess
8 Soviet-bloc and 4 non-Soviet-bloz., The most important references to
English-~language publications read as followss Ref. 4: S. Ohnishi, I,

: Nitta; J. Polymer Sci., 38, 45%y 1959. Ref. 535 Z. Kuri, H, Uedsa, S.

i Shida, J. Chem, Phys., 32, 371, 1960. Ref. 7: J. A.) Sauer, A. E. Woodward,

B Rev . Mod. Phys,, 32, 88, 1960,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical
- Physics AS USSR).
: Institut khimicheskoy kinetiki i goreniya CO AN SSSR (Insti-
tute of Chemical Kinetica and Combus tion of the Siberian Divi-
sion AS USSR)
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AUTHORS: Lebedev, Ya. 3., Tsepalov, V. F., and Shlyapintokh, V. Ya.

TITLE: The possibility of using the method of electron paramagnetic
. resonance to record the active centers in the oxidation of
hydrocarbons in the liquid phase

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 6, 1961, 1409-1412

PEXT: The authors studied the applicability of eleciron paramagnetioc
regsonance (epr): &) for determining free radicals; b) for measuring the
steady concentration of these radicals in the oxidation of hydrocarbons.
A continuation of these studies will probably contribute to the knowledge
of the kinetics of processes of other types. From the measured values it
is possible to determine directly the rate congtants of the elementary
reactions that constitute parts of the entire process. Since the
concentration of the radicals is low, their determination under steady
conditions is difficult. For this reason the active radicals could not be
identified during the oxidation of hydrocarbons in the liquid phase. 2
types of active centers take part in the oxidation of hydrocarbons:
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hydrocarbon radicals R and peroxide radicals R52. At a given initiation

rate the steady concentration is known for several substances. It isg
approximately equal for the following substances: cyclohexene, methyl
cyclohexene, 1-octene, dihydromyrcene, ethyl linoleate, digeranyl,
tetralin, ethyl benzene, cumene, n-decanal, and benzaldehyde. TUnder
d (RO, ) . L
steady conditions;: dt2 = 0, and (R02) = v;l (1). Hence, the steady
6

concentration of the R62, at a given initiation rate, is the higher the

lower the rate constant of R62 recombination. An increase of the constant

to the threefold increases the steady concentration only to the 1.7-foid.

In aromatic hydrocarbons, tetralin and ethyl benzene, in which the

peroxide group is located at a secondary hydrocarbon atom, the recombination
constant is by 1-2 orders of magnitude higher. Among the substances
mentioned the cumyl peroxide radicals recombine with the smallest constant.
In order to prove the existence of the peroxide radicals their concentration

must amount tc at least 1-1015 to 5‘1015 radicals/cmB. The authors studied
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cupene gsince they expeoted the highest concentration in this substance,
They used an epr-spectrometer WX{-2 (IKhF-2) with high-frequency
modulation of the magnetio field (A. @. Semenov, N. N. Bubnov, PTE, 1,

92 (1959)). During the oxidation, oxygen was continuously bubbled through
tha hydroocarbon. The following subetances were used for the oxidation:

I) azovisisobutyronitrile, II) dioyalohexyl percarbonate, III) cobalt
stearate, and IV) cobalt acetate. Differunt initiators give identical
spectra. The speotrum is a wide, almost symmetrical singlet

(AH©218 +2 oersteds) with a g faotor of 2.015 20,001, According to the
shift of the g factor and the effeotive line width, this spectrum is
similar to the epr spectrum of the peroxide radicals in the so0lid phase.
In control tests in whioh isopropyl benzene was replaced by ethyl benzene
no epr spectrum was observed in any of the initiators mentioned. Besides,
epr absorption disappeared when the oxygen supply was stopped and when
nitrogen was blown through for a short period. Ad I) fThe authors
calculated the steady concentrations of the cumyl peroxide radicals at
different initiation rates from the known values w, and k6 of Eq. (1).

These concentrations were also measured between 70 and 90°C and a
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concentration of I) between 0.05 and 0.55 mole/1.

The absolute valuesg of
the concentrations of (Réz)

meas Li€ between 2:10'% ang 4.1016 radicals/cn.
The measured steady concentration of RO

> radicals was cloge to the
calculated one,

In experiments with II) the authors measured concentra-
tions of 4:10'° to 210" radicals/cmB.
II) into radicals is unknown. The author
equai tc the decay rate into radicals,
rate and find that the measured concentr

1/4 te 1/2 of the calculated values. Since this rate is unknown in
experiments with III) and IV) the mearured and calculated radical
concentrations could not de intercomrnred. There are 2 figures, 1 table,
and 17 references: 4 Soviet angd 7 nui1-Soviet., The four most important
references to English-language publi:ations read asg follows: Ref. 1:

H. W. Melville, 8§, Richards, J. Cher. Soc., 1954, 944; Ref. 4: H. R. Ccoper,
H. W. Melville, J. Chen. Soc., 1951, 1993; Ref. 5: 1I. Bateman, G. Gee,
Trans. Farad. Soc.. 47, 155 (1351 ;i fef, 6: T. A, Ingles, H. %. Melville,
Proc. Roy. Soc., A218, 163 (1953),
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the eflrective activation energies, which were between 30 £ 3 and
65 + 5 und between 10 + 2 and 26 + 3 kcal/mole for R and 10, radi-

cals respectively. The pre-exponential constants were anomalously
high. To explain the observed phenomena, it is suggested that the
activation cnergy, which apparently depends on the potential barrier
for the rotation of polymeric chain segments, decreases with in- RN
creasing temperature (180 - 270°C for ﬁ, and 110 - 200°C for ROQ, v

i.e. for teflon irradiated under oxygen). The theoretical results
may be of use in the study of solid state reactions exhibiting a
compensating effect and abnormally high pre-exponential multi-
pliers. There are 2 figures and 2 tables.

ASSOCIATION: Institut khimicheskoy fiziki AN S35YR; Institut khimi-
cheskoy kinetiki i goreniya $0 AN $SSR (Institute of
Chemical Physics, AS USSR;. Institute of Chemical Kine-

tics and Combustion, Siberian Branch of the AS USSR)
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KUZFMINSKIY, A.S.; NEYMAN, M,B.; FEDOSEYEVA, T.S.; LEBEDEV, Ya.S.; BUCHACHENKO,
A.L.; CHERTKOVA, V.F. - ‘ -

Transformations of free radicals in nf-irradiated polyisoprenes.
Dokl. AN SSSH }46 no.3:611-614 S 162, (MIRA 15:10)

1, Nauchno-isslednvatel’skiy institut rezinovoy promyshiennosti i
Institut khimicheskoy fiziki AN SSSR, Predstavleno akademikom V.N.
Kondrat'yevym,

(Radicals (Chemistry)) (Gamma rays) (Isoprene)
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1. Institut khimicheskoy fiziki AN SSSR.
(Allyl compounds--Spectra)
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- been showm that the form of the €«P-T. line can be uged for deter-
mining the degree of orientation of the chains (such cstimation has
been carried out for a Teflon specimen oriented by stretehing), ihe .
Paper ends with g discussion of the structure or peroxide type radij. /
cals (on the strength of the data showing the temperature dependence v
of the form of e.n.r. lines), There are 3 figures, -~
ASSOCIATION: Institut khimicheskoy kinetilki 1 goreniya S0
liovosibirsic SSSR (Institute of Chemical Kinetics
i rian Branch o the AS Novosibirsk,
i 85SK (Ingti-
tute of
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re, owing to quick radical recombination. At
-196°C, cig-polyisoprene ghowed a spectrum gimilar to that of trans- )
The concentration of free radicals at -196°c was higher than ,
at room temperature. The kinetics of disappearance of free radicals is i
described by an equation of gecond degree and corresponds to the
recombination R’ + R' —> stable product. As the slope of the straight
lines representing the “reciprocal concentration of free radicals versus
time" depends on the dose, it is concluded that in the case of high
doses the recombination is impeded by agteric hindrances in the amorphous
part of the polymer. The following effective constants of radical

disappearance have been calculated:

igoprenc at room temporatu

compound.

Dose, ::--10’6 10 20 37 47
K g0 gec ! +10% 6.25 4.33 3,34 2.74

calculation of the degree of cross 1inking according to P. L. Flory

(J. Chem. Physe«, 11, 521 (1943)) showed that at 10 Mrad about
¢00 isoprene units were between two croas links, that the number of cross

1inks increased with the dose, and that at 150 Mrad 1.2 isoprene units
were between two cross 1inks. The steady decrease of X with increasing
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npnumber of cross 14nks also proves that with increasing density of the
network the mobility of molecular chains is impeded and the reccmbination
of free radicels is rendered difficult. There are 4 figures.

ASSOCIATION: Nauchno-issledovatel'skiy institut rezinovoy .
promyshlennoati (Scientific Research Institute of the //
Rubber Industry). - Institut khimicheskoy fiziki akademii yi
nauk SSSR (Inatitute of Chemical Phyaics'of the Academy of \

sciences USSR)

PRESENTED: May 21,:1962, by V. N. Kondrat'yev; Academician .
SEPUITTED: May 25, 1962 '
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IEBEDEV, Ya.S,; CHERNIKOVA, D,M.; TIKHOMI#OVA, N.N,; VOYEVODSKIY,
%‘VTVTTBW. red.; BUTOMO,N.N., red.izd-va; SIMKINA, G.S.,
tekhn, red.; POLENOVO, T.P., tekhn, red.

[Atlas of electron paramagnetic resonance spectra; theoretical-
ly computet multicomponent symmetric spectra]Atlas spektrov
elektronnogo pareragnitnogo rezonansaj teoreticheskl rasschi-
tannye mnogokomponentnye simmetricheskie spektry. Moskva, 123~
vo Akad. nauk SSSR, 1962, 228 p. (MIRA 15:12)

1. Akademiya nsuk SSSR. Institut khimicheskoy fiziki. Z. wabo-
ratoriya khimicheskoy radiospektroskopii Instituta khimicheskoy
fiziki Akademii nauk SSSR (for Lebedev, Chernikova, Tikhomirova).
(Paramagnetic resonance and relaxation~—Spectra)
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H ROKHINA
BUCHACHENKO, Anatoliy Leonidovich; LEBEDEV, Ya.S., red.; DO 1A,

I.N., tekhn, red.

adikaly. Moskva Tzd-vo
e radiees (MIfA 17:1)

[stable radicals] Stabil!

R. 1963. 170 p. .
AV S3SR 5 17 (Radicals (Chemistry))
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