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' Honferrous
State Institute for the Design and Planning of Iron and
Ore Mining Industries. Shakht.stroi. no.11:32-33 ¥ '357. (MIRA 10:12)

1. Nachal 'nik tekhnicheskogo otdela instituta Girporuda.

(Iron mines and mining) (Nonferrous metal industries)
(Research, Industrial)
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Tsepalov, V. F., _EEEZEBEEEEEEL—1L~XEL__\‘ 20-4--31/51 i
Note on the Intermediate Products in Redox Photoreactions !
of Xanthine Dyes (0 promezhutochnykh produktakh v ,
okislitel'novosstanovitel'nykh fotoreaktsiyakh ksantenovykh ’
krasiteley).

Doklady AN SSSR, 1957, Vol. 116, Nr 4, pp. 641-644 (USSR)

The xanthine dyes eosine, erythrosine and bengal

pink are frequently utilized photosensitizer of oxydation
and polymerization processes. A potentiometer method was
employed for studying the photo reduction and photo
oxydation of xanthine dyes. In the present paper the
measurements of the photo galvanic effect permitted the
recording of the formation of the intermediate products in
the redox- reactions of some dyes. The experiments were
conducted in a container with platinum electrodes. The
authors established the following facts in complete
accordance with the results obtained from chlorophyll
theophitine (feofitin) and other pigments. The illumination
of an alcoholic solution or of a pyridine solution of a
xanthine dye (C = 10-6 -10-3 %01/1) shifts the electrode
potential towards the positive in the presence of oxygen.
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Note on the Intermediate Products in Redox Photoreactionas 20-4»31/51
of Xanthine Dyes

An illumination in the presence of reducing substances
(alcohol, pyridine, ascorbinic acid, aldehyde) shifts the
electrode potential towards the negative. A diagram
illustrates the kinetic curves of the modification of
potential of a platinum electrode, which is immersed in a
pyridine solution of eosine. The measurements were conducted
with different light intensities from I =1 to I = 0,08.

On illumination the potential decreases, reaches a certain
minimum, the increases again and returns to the original
value. The modification of the photo potential observed here
is connected with the existence of an intermediate product.
The congiderations institute by the authors also explain
the dependence of the kinetics of the modification of the
potential on the concentration of the dye, which has been
observed experimentally. An increase of concentration of
eosine shows in general the same influence on the kinetics
of the process as an increase of the light intensity. On

a cooling down the velocity of the potential reversal
decreases quickly. The character of the dependence of the
kinetics of the modification of the potential on temperature
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Note on the Intermediate Products in Redox Photoreactions 20-4—31/51
«of Xanthine Dyes

distinctly speaks in favour for a stage-like character
* of the reduction process. Finally, a few words are said

concerning this reaction at various pigments.

There are 4 figures, and 3 Slavic references.
PRESENTED: April 12, 1957, by A. N. Terenin, Academician
SUBMITTED: February 7, 1957

AVATLABLE: Library of Congress
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AUTHORS s Seliwenov, V. V., Shiyapintokh, I. Ya. 76-32-3-27/43
TITLE: The Thermedynamic Propertizof Air in Thermal Ionization

ard the Shock Wave (Termodinamicheskiye gvoyatva
vozdukha pri termicheskoy ionizatsii i udarnaya volna)

PERIODICAL: Zhurnal Pizicheskeoy Khimii, 1958, Vel 32, Nr 3,
pp 670-678 (USSR)

ABSTRACT ¢ According to Davies (reference 1)‘ fulI dissociatien
of the air is practically obtained at temperatures of’
10 000-15 000°C, whersas at still higher temperaturee,

thermal radistions play an important part. The data
of the thermodynamic properties of air at several 1 000°C
are to be found in the papers by Davies (reference 1),

M. P. Vukalowich (reference 2), Ya. B, Zeltdovich and

"A. I. Polyaznyy (reference 13), as well as Lfyuis and
El'be (reference 4), whereas the present wcrk performs
determinat:ons of the thermodynamic propewiies of air
at temperatures where the d*ssociation ig finished and

) where only ionization and radiation take place. The

- Qard 1/3
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The Thermodynamic Properties of Air in Thermal 76-32-3-27/13
Ionization and the Shock VWave

investigations were not made in natural air, but in a mixture of

79.1% nitrogen and 20.9% oxygen (by volume). In the calculation

of the statistical sums, it is emphasized that the number of

energy levels shall be limited, for the solution of this problem

is considered complicated and the selection of the number of levels

is practically arbitrary. In the present work the number 10 was

never surpassed. It is said that a wrong selection of numbers

exerts 1ittle influence upon the final results. The obtained

experimental results show that at temperatures of 200,000 - 400,000 °C

the gas mixture mainly consists of free electrons and nuclei of

nitrogen and oxygen with 2 helium electrons, this being explained

by the higher dissociation energy of the two last-mentioned electrons.

The results of the calculation of the thermodynamic quantities are

given in tables. From the obtained results and diagrams follows

that a great influence of the dissociation and ionization upon the
Card 2/3 front parameters of the shock wave is exists, the latter propagating
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The TheTmodynamic Properties of Air in Thermal 76-32-3-27/13 ;
Ionization and the Shock Wave

with velocities up to 115 km/sec. Finally the authors thank Professor
D, A, Frank-Kamenetskiy and Ya, B, Zel'dovich, Corresponding Member,
There are / figures, 6 tables, and 10 references, 8 of which are
Soviet,

ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy flziki, Moskva
(AS USSR Moscow Institute of Chemical Physics)

SUBMITTED: December 28, 1956
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SHLYAPIKTCOEKH, L.

A machine %6r fke duplication of drawings. Prof.-tekh. obr.
12 no.5:29 My '55. (MIRA 8:8)

1, Zamestitel' direktora po uchebno-proizvodstvennoy chast
remeslennogo uchilishcha No. 9 (Moskva)
(Multigraph)
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KITAY WY,

Vulantin Tevgen'yevich;
SULTAPINTORA,
AR teEEnf“ﬁ?EEfEﬂ“ﬁﬁuk redaktor; KOPTEVSKIY. D.Ya.
redaktsr; OSTRIROV, N.S., tekhnicheskiy redaktor

[Bisctvic enginnering] Elektrotekhnika. Moskva, Vses. uchebno~
pad

PETROV, Vadim Konstantinovich:
Lsv Samoylovich; KU'KHBOV D.A., dotsent,

agogl.i2d-vo Trudrezervizdat, 1955, 219 p.

(MLRA 8:10)
{Zlectric enginsaring)

APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001549720010-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549

FrE NS WIS R YA AR

KITAYEV, Valentin Yevgen'yevich, kandidat tekhnicheskikh na\fk; PETHQV,
Vedim Konstantinovich, inzhener; SHLYAPINTOKH, ley Samoylovich, -
inzhener; KOPTEVSKIY, D.Ta., redaEfo'!’; fﬁ'fﬁﬁ?ﬁf, ?.is., tokhny che~

skiy redaktor .

[Electric engineering] Blektrotekhnika. Izd, 2-oce, perer. i dop.
Moskva, Vses.uchebno-pedagog. izd-vo Trudrezervizdat, 1956. 271 p.
(Blectric engineering) (MLR4 10:9)
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GRAMMATIKATI; Vera Mikhaylowvna; PETROV, Vadim Konstantinovich; SHLYAPINTOKH, ..
Lev Samoylovich; BILINSKIY, M,Ya., red.; BARANOVA, N.¥,, tekhn.red.

PPy
i S -

[Teaching electric engineering; a concise practical manuall
Prepodavanie elektrotekhniki; kratkoe metodicheskoe posobie.
Moskva, Vses,uchebno-pedagog.izd-vo Trudrezervizdat, 1957. 102 p.
(MIRA 11:1)
(Blectric engineering—-Study and teaching)
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MEMRUK, Aleksandr Fedorovich WWH&QEL@; DUEOV, V.M.,
redaktor; KOZLOVSKAYA, M.D., tekhnicheskiy redaktor

[(Practical manual of elsctric engineering; a texbtook for students

in the tenth grade] Bukovodsto k prakiikumu po elektrotekhnike;

uchebnoe posobie dlia uchashchikhsia X klassov. Moskva, Gos,

uchebno-pedagog.izd-ve M-va prosv. RSFSR, 1957. 175 p. (MLBA 10:9)
(Klectric enginesring)
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SHLYAPINTOKHI Lls.i BAKINOV, V.N.

Clamps used in electrotechnical installation work, Politekh,

obuch, no.4:84-85 Ap '57. (MIRA 10:7)
(Electric apparatus and appliances)
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A good visgal aid, Politekh, obuch, no.5:89-92 My '57, (MIBA 10:6)
(Vigual aids) (Woodwork (Manual training))
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PETROV, Vadim Konstantinovich, inzh.; YAQ;HEQEEQfpgzk§gm9ylovichbf;nzh.;
METER, Yakov Solomonovich, nauchnyy red,; KOPTEVSKIY, D.YA., red.:
ROGACHEV, F.V., red.; RAKOV, S.I., tekhn.red.

[Collection of prohlems in electric engineering foi communication
schools] Sbornik zadach po elektrotekhnike dlia remeslennykh
uchilishch sviazi. Izd.2., ispr. i dop. Moskva, Vses. uchebno-
pedagng. izd-vo Trudrezervizdat, 1958. 154 p. (MIRA 12:1)
(Electric angineering--Problems, exercises, etc.)
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PETROV, Vadim Konstsntinovich, inszh,: _SHLYAPINTOKH, Lev flamoylovich,
inzh,; POLYANSKAYA, T.D., nsuchnyy red.; DEMINA, G,A,, red,:
TOKER, A.M,, tekhn,.red,

{Collection of problems in electrical engineering] Shornik
zadach po elektrotekhniks, Ilzd.3., ispr. i dop. Moskva, Vses.
uchebno-pedagog.izd-vo Proftekhizdat, 1960, 173 p.
(MIRA 13:5)
(Blectric engineering--Problens, exercises, etc.)
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KITAYEV, Valentin Yevgen'yevich; SHIYAPINTOKH, Lev Samoylovich; SVITKOV,
L.P., red.; SMIRNOVA, M.I., tekim, red.

[For the young electrical engineer] IUnomu elektrotekhniku., Mo-
skva, Gos. uchsbno-pedagog. izd-vo M-va prosv. RSF3R, 1961. 134 p.
(MIRA 14:7)

(Electric engineering)
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KITAYEV, Valentin Yevgen'yevich; PETROV, Vedim Konstentinovich [deceased];
SHL!APINTOKH, Lev Samoylovioh° SIHOHOV A, F.. nauohnyy red,.;

[Blectrical engineering] Blektrotekhnika, Izd,3,, perer. i dop.
Moskva, Vses.uchebno-pedagog.izd-vo Proftekhizdat, 1961. 351 p.
(MIRA 14:3)

(Blectric engineering)
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SHLYAF , prepodavatel'.elektrotekhriki;
~ tekhn, red,

SKITEVA, R.A., red,; NESMYSLOVA, L.M.,

[Methodological aid in electrical engineering]Metodicheskoe

posobie po elektrotekhnike; dlia prepodavatelel brigadnoi 1

{ndividuel'noi podgotovki stanochnikov na predpriiatiiakh.

Moskva, Proftekhizdat, 1962. 57 p. (MIRA 16:2)
(Electrie engineering)
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GRLAMMATTKATI, Vera likhaylovna; SHLYAPINTOKH, Lev Samoyloyichp
PETROV, Vadim Konstantinovich [deceased]; KASATKIN, A.S.,
nauchn, red.; SIL'VERSTROVICH, G.A., red.; DORODNOVA,
L.A., tekhn. red.

[Teaching electrical engineering together with the
fundamentals of industrial electronics] Prepodavanie elek-
trotekhniki s osnovami promyshlennoi elektroniki., Moskva,
Proftekhizdat, 1963. 174 p. (MIRA 17:3)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2

R BN e et R e T TR B i e i

PETROV, Vadim Konstantinovich [deceased]; SHLYAPINTOKH, lev
Semoylovich; GETLING, B.V., nauchn, red.; MUPKIHE,
V.G., red.

[Collection of problems in electrical engineering with
industrial electronics fundamentals] Sbornik zadach po
elektrotekhnike s osnovami promyshlennol elektroniki,
Moskva, Vysshaia shkola, 1965. 174 p.

(MIRA 1847)
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50V/62-59-4-10/42
Tsepalov, V. F., Shlyapintokh, V. Ya.
—— Ty T

Mechanism of the Photoreduction of Xanthene Dyesiuffs

ESL-244

(Mekhanizm reaktsii fotovosstanovieniya ksantenovykh krasiteley)

Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 4, pp 637-643 (USSR)

The photoreduction of xanthene dyestuffs consists in a trans-
formation of the dyestuff into & colorless leuco sosmpound; the
dyestuff is completely bleached out when the reaction is
completed. Eosine, erythrosine, chemically pure Bengal pink and
("ch.d.a")ascorbic acid were used in the present work whereas
ethanol end pyridine were used as solvents. A typical kinetic
curve of the potential change of the platinum electrode dipped
in the dyestuff solution exposed to light is shown in figure 1.
It is seen that the potential changes quickly in the negative
direction upon exposure to light to reach the minimum and return
to the 1initial value. This course has been ascribed to the
Presence of an intermediate product formed during the reduction
of the eosine. With the aid of potentiometric measurements it
has been found that the intermediate products formed during the
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reduction of the dyestuffs are sufficiently stable and have =
life of -300 to -40" minutes. In view of the detz found on the
life and on the conditions under which the highest concentra-
tions of intermediate products can be obtained the photoreduc-
tion of the xanthene dyestuffs has been subjected to spectral
analysis. The spectra of the intermediate products are shown in
figure 3. As the spectrum of an intermediate product depends
neither on the dyestuff nor on the reducing agent this compound
can be assumed not to form any complex with the dyestuff or the
reducing agent. Figure 4 shows the kinetic curves of the inter-
medizte products of eosine and the potential change of the elec-
trode determined during an experiment conducted at room tempera-
ture. These data indicate that the concentration of the inter-
mediate product at the time when the light is removed is

cEN,;>7.8 . 10-6 or 20% of the initial concentration of the

eosine. The highest concentration reaches 35%. Based on the same
data the molar absorption coefficient of the intermediate prod-

uct has been obtained (E 104 1/mole-cm. As is ap-

B 27 S 101
Card 2/3 parent from figure 5 the highest optical density of the inter-
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mediate product at -550 reaches 0.62, which means that it is
about five tipges higher than at roonm temperature. The estina-
tion of the maximum concentration in view of the amount of dye-
stuff regenerated after the removal of light has led to the
values Con > 42% of the initial eosine and

4 - ;
(EEN)427 L4.4 .10 1/mole-cm. The cause for the great varia-
tion of the EEN values with temperature has not been clarifieqd.

It becomes evident from figure 6 that the potential reachesg the
zero level more quickly at a higher concentration of the redue-
ing agent. This shows that the intermediate product is consumed
more quickly than it ig formed. There are 7 figures and 5 ref-

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute of
Chemical Physics of the Academy of Sciences, USSR)

SUBMITTED: July 10, 1957
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AUTHORS : Bubnov, N,N., Kibalko, L.4,, Tsepalov, V.F. and Shlyapintokkh, V.Ya. .
TITLE: .On the Nature of the Intermediate Product in the Reaction of Photo-

.. teduction of Eosin (0 prirode promezhutochnogo produkts v reaktsii
fotovosstanovleniya eozina)

., PERIODICAL: Optika i svektroskopiya, 1959, Vol 7, Nr 1, pp 117-119 (USSR

ABSTRACT: TEosin solution in pyridine (10'4inole/litre) was photoreduced in the
presence of ascorbic acid (10-3 mole/litre). A SVDSh-250 lamp was
used as the light source and the reaction was studied using an
electron-paramagnetic-resonance (oepsr.) spectrameter with high-frequency
modulation of the wagnetic field. The e.p.r. spectrum (the upper
figure on p 118) was a triplet with the camponent intensities in the
ratio 1:2:1 (the hyperfine-structure splitting was AH = 4.6 + 0.2 oersted) .
Ths e.p.r. spectrum was due %o an intermediate product in the photo-
reduction reaction: +the shape of the spsctrum confirmsd earlier

e Card 1/2
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On the Nature of the Intermediza
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suggestions (Refs 1

semiquinone, and that (2), in the Photochemically-antive #ta, evsin
is a metastable biradical. There are 2 figuras and 10 references,
4 of which are Soviet, 3 German, 2 Bnglish and 1 French.

SUEMIYTED: WNovember 25, 1958
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Bubnov, N. N., Tsepalov, V. F., SOV/48—23-10—56/39
Shlyapintokh, V. Ya.
The Spectra of Paramagnetic Electron Resonance of Eosin
Semiquinone in a Live Leaf

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 10, pp 1265 - 1266 (USSR)

The present paper intends to explain the nature of the inter-
mediate products in the photochemical reactions of eosin and
chlorophyll. The investigations were carried out at room
temperature with high-frequency modulation of the magnetic
field. Method and apparatus are described in references 1

and 2. First, some results concerning the photoreduction of
eosin are discussed. This reaction consists in the transforma-
tion of the dye into a leuco-compound and has already been
potentiometrically and spectroscopically investigated

(Refs 3,4). The authors assumed that a comparatively stable
intermediate product is formed (semiquinone dye), which may
have a life of several seconds at room temperature. An investi.
gation of the paramagnetic electron resonance spectrum of
eosin (solvent: piridine, reducer: ascorbic acid) showed a

My
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triplet splitting (intensity ratio 1:;2:1 AH = 4.6 + 0.2 Gs
D J ? X

which is caused by the interact
tron and two protons. The photo
velops by way of a biradical, i
already been described by Schen
present paper were the first to
spectrum of a live leaf, A leaf
for this purpose. The resonance
fine splitting amounted to AH =
erences, 4 of which are Soviet.

ion between the unpaired elec-
chemical reaction which de-~

s shown schematically and has

ck (Ref 5). The authors of the
investigate the resonance

of agrophyrum repens was used
signal showed a doublet, hyper-
1.8 + 0.2 Gs. There are 5 ref-
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Chemical Physics of the Academy
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SOV/20-124-4-43/617
Tgsepalov, V. F., Shlyapintokh; V. Ya.

The Determination of the Elementary Constants of the Reacticn
of the Oxidation of Ethyl-benzene by the iethod of Intermittent
Tllumination (Opredeleniye elementarnykh konstant reaktsii
okisleniya etilbenzola metodom preryvistogo osveshcheniys)

Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 4, pp 883-.886
(USSR)

According to present-day concepts; the oxidation of hydro-
carbons in the liguid phase develops according fo a chain
mechanism accompanied by the formation of hydrogen peroxide
as the primary stable product of oxidation. At moderate tem-
peratures hydrogen peroxide is also the final product; and
in this case the reaction develops in accordance with the
following scheme: Production of radicals R or ﬁOZ; rate W, j

A o ko -
(I). Continuation of the chain R = 0, —> RO2 (11);
. k . Lk
RO, + RH N ROE + R (ITI). 2R —45 inactive products
..k . kg
(1Iv), R + RO —2>.  inactive products (V); 2R0,—> inactive

2
products (VI). Here RH denotes the hydrocarbon; R - an alkali
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SOV/20-124-4-43 /67
The Determinatiocn of the Elementary Constants of the Reszciion of the
Oxidation of Bthyl-benzene by the HMethod of Interzmitfent Illumination

radical, and R02 .. a peroxide radical, Nexi, an expression

is written down forfthe rate of the reaction for this scheme
for the case of leng chains, and is then specialized for the
cage of sufficiently high concentirations [02] of oxygen:

alo, . I
——E¥gl = wl/2k5k6“'/d [jRHJ . In the case of short chains

the initiation rate Wy must be added to the right part. The
last~mentioned equation contains 3 unknown quantities Vo

k3 and k6’ and accordingly, three independent relations are

required for the separate determination of these three quan-
tities. The theory of the method of continuous illumination
of such a decomposition has already been discussed in an
earlier paper (Ref 3). By means of this method it is possible
to measure the mean life of this chain, or, which is the

Card 2/4 same thing, the mean life t of the radical. Formulas for the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"
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determination of 1 are written down. Carrying out of the
experiments is described in ghort. The rate of reaction is
determined from the absorption of oxygen in a vacuum device
with automatic recording-. The light source used was a mercury
lamp SYDSh-250, which was fed with direc* current, The nexi
chapter—teals with the determination of the initiation rate.
The experimentally determined dependeuce of d[OZ]/dt on

the concentration 1/[BJ of the inhibitor'is shown by a dia-
gram. The straight lines for 2 inhibitors at different tem-
peratures intersect at one and the same point, which is
indicative of the fact that the additions of these inhibitors
do not modify the initiation rate i$self and that the latter
also does not depend on temperature. This fact was used for
the direct measurement of the quantity w.. For this purpcse
the dependence of the reaction rate on témperature was deter-
mined. In the case of sufficiently low temperatures (5-15°)
the reacticn rate does not depend on temperature. ¥ithin this
temperature range the length of the chain is near zero, and
it holds that d4[0,]/dt = w,. The values of w, deternined

by the inhibitor methed and from the temperature-dependence

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"
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S0V/20-124-4-43/67
The Determination of the Elementary Constants of the Reaction of the
Oxidation of Ethyl-benzene by the Method of Intermittent Illumination

of the reaction rate are in practical agreement. Furthermore,
the initiation rate was determined by means of the second
method, because more accurate results may be obtained in this
way within a shorter time. In the last part of this paper

the life-times of peroxide radicals are determined. There

are 4 figures, 1 table, and 6 references, 1 of which is
Soviet.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR
(Institute for Chemical Physics of the Academy of Sciences,
USSR)

PRESENTED: October 11, 1958, by V. N. Kondrat 'yev, Academician

SUBMITTED: September 20, 1958
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Vasil'yev. R, F., Karpukhin, 0. N.. 50V/20-124-6-.21/55
Shlyapintokh, V. fa., Emanuel:, N, M.. Corresponding Member,

AS USSR

Gas Initiaticn by Ozcne in the Reaction of the Oxidation of
Isodecane and tho Mee-iluminescence Connected With It
(Gazcvoye ipiisi r v /e :zonom v reaktsil ckisleniya izc-
dekana i svyziwumaye s nim khemilyuminestsentsiya)

Doklady Akademii nauk SSSR; 1959; Vol 124, Nr 6. pp 1258-1260
(USSR)

The present paper deals with the stage of initiation by ozone
in segregated form, i.e. the authors investigate such phenom-
ena and processes as occur during the short action of the
initiator. Isodecane (2,7-dimethyl- ~octane) was used as test
object. Preliminary tests sheowad that if ozone is blown past
during a short time *the reaction is accelerated considerably.
The authors recorded a weak glow which was produced during
the bubbling of oxygen (containing 2-3 % ozone) by isodecane.
This isodecane was in a glass cxidation cell at iemperatures
of 20-90°. By glow the phetcmultiplier FEU-19 served as an
indicator of the glow. The photoelesctric current was recorded

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"
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Oxidation of Isodecane and the Chemiluminescence Connected With T+

by means of the electronis botentiometer EPPV-51, The first
diagram shows the inteasity of glow as a funstion of time
during the uninterrupted blcwingathrough of czone and iso.
decane at a temperature of 580, Intensity inc¢reases gradu.-
ally and, atter 2.9 hours, it attains a maximum after which
1t gradually decresses, As scon as the adding of czone ig
interrupred. the glow immediately vanishes in all stages of
the reaction, If ozene is again supplied, the Previous inten-
sity i3 quickiy restored, A¢aording to these results the glow
is caused in the Interastion between ozone and g compound ,
which was formed already before this interaction as the
result of a reaction of czone with sarbon. The above mentioned
intensity maximum irdicates that the concentration of this
hypothe+ical compound pagsasg through a maximum. In this case
the kinetics of the accumulation of thig compound agrees

Possibility of explaining the pPhenomena discusged is re-
jected on the grounds of being unsuited. 4 further proof of
Card 2/3 the intermediate sharacter of the product cf Primary interactin

010-2"
APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720



Gas Initiation by Ozone in the Reaction of the SOV/20~124*5~21/55
Oxidation of Isodecane and the Chemiluminescence Connected With It

with ozone was supplied by experiments carried out with
higher temperatures. Thus, the interaction between ozone and
normal hydrocarbons at moderate temperaztures is a complicated
process in the course of which a relatively stable inter-
mediats compowd is formed, There are 3 figures and 4 Soviet
references.

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

SUBMITTED: October 29, 1958
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Vaaillyev, R. F., Karpukhin, 0. H., SOV/20—125~1~28/67
Shlyapintokh, V. Ya.

R T S e

Chemiluminescence {H'Reactions of Thermal Decompocsition
(Khemilyuminestsentsiya v reaktsiyakh termicheskogo raspada)

Doklady Akademii nauk SSSR, 1959, Vol 125, Kr 1, »p 106-109
(UsSsr)

The present paper describes the results obtained from
experiments, in which a very weak luminescence was detected.

The luminescence in question occurs with the decomposition of
some organic compounds in hydrocarbons as solvents., A figure
illustrates the scheme of the apparatus used for recording the
luminescence. The reaction takes place in a cuvette placed in

a transparent chamber. The cuvette is enclosed by z water-heated
outer glass wall which acts as a thermostat. The image of the
cuvette is then projected onto the photocathode of the
photomultiplier FEU-19, and the current suppliedé by the latter
is recorded by an electronic potentiometer EPPY-51. The authors
investigated the thermal decomposition of the hydrogzen peroxides
of Tetralin; 2,7-dimethyloctane; isopropylbenzene; benzoyl
peroxide and isoazobutyronitryl. Chlorobenzene was used as a

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"
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Cheriluminezcence in Heactions of Thermal Decomsositicon

sslvent in all reactions. A table specifies the conditions

uncder which the reaction was investigated., According te the
experinenrtal results. the intensity cf luminescence increases
with rising temperature. In the case of the hydrogen peroxides
of 2.7-dimethyl octane and of tetralin as well asz of benzoyl
peroxide. the law I«exp(-A/RT\ holds with good accuracy for

the intensity of luminescence. For these substances the
tenperature coefficients amount to 29.2+1.0; 26rii1“5; 31.9+1.0.
At a given temperature, intensity remains unvaried for many
hours; however. there is a limit temperature for each substance,
beyond which intensity decreases according to an exponential law.
The existence of a chemiluminescence signifies that the reaction
zone contains excited particles. In all of the chcmical systems
investigated by the authors, only recombination reactions of
radicals bring about an excitation. The following dependence on
time and temperature apslies for the intensity of luninescence:

5/RT _ kt . . . N

Iwe—f/‘ e~ . Most of the reactions investigated here agreed
211l with this law. The temneraturs CchflClﬁnts A deternined by
Card 2/5 the authors are in agreement with the activation energies of the
T D A T e P R A R B S e P T
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Decomposition

decomposition of the corresponding substances. Chemiluminescence
reactions may; widely occur even in sirple reactions. The

authors probatly observed the luminescence of primary excited
particles. There are 3 figures. 1 table., and 6 references, 2

c¢f which are Soviet,

ASSOCIATIONz: Institut khimicheskoy fiziki Akademii nauck SS52 (Institute
of Chemieal Physics of the Academy of Science: U3SR)
7

PRESENTHD « October 29. 19538, by 7. X, Kondrat'yev, Acadezician
SUBLITTED: September 20, 1958.
Card 3/3
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ENTELIS, 5.G.; SHLYAPINTORH, V.Ya.; K4RPUKHIN, O.N.; HESTEROV, 0.V,

——

Chemiluminescence in the reaction involving the formation of
nylon when the process is carried out in solution and at the

. Vysokom. soed, 2 no. 3:463 Mr 160.
phase bomndary. ¥ (MIRA 13:11)

(Nylon) (Luminescence)
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5 1190 220g,1208 '27 B013/3055
AUTHORS: Vasil'yev, R. F., Kozlova, Z. G., Chuchukina, L. G.,
_Shlyapindakhauds, Ya., and Emanuel', N. M.
TITLE: On the Change in Catalytic Activity of Nickel Stearate

During the Oxidation of Ethyl Benzene

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniyse khimicheskikh nauk,
1960, No. 8, pPp. 1337-1341

TEXT: The present publication treats a phencmenon observed during the
nickel-distearate catalyzed oxidation of various hydrocarbons. The authors
observed that in these reactions the maximum concentration of the hydro-
peroxide fairly equals its concentratiorn in an uncatalyzed reaction. It

was shown that the anomalous course of the kinetic curve of the hydro- b)<

peroxide during the oxidation of ethyl benzene is connected with an in-
activation of the catalyst. Varilous experiments were mmde to establish the
cause of the reduced activity of the catalyst during the oxidation process
(Figs. 3, 4). These experiments lead the authors to assume that products
reacting with the catalyst and reducing its activity are formed during

card 1/3
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On the Change in Catalytic Activity of Nickel s/o62/6o/ooo/ooa/o15/033/xx
Stearate During the Oxidation of Ethyl BenzeneB013/B055

the reaction. Since acids accumulate during the oxidation of the decompo-
sition products of hydroperoxide, it seems likely that these very acids
inactivate the catalyst, e.g. by forming insoluble salts (Refs. 2-4). Ex-
periments performed in this direction showed that the reduced activity

of the catalyst is indeed related to its reaction with these acids (Fig.
5). The established reduction of catalyst activity during the reaction
permits a simple explanation for the accumulation of peroxides during the
nickel-stearate catalyzed reaction (Figs. 1, 2). Till the maximum peroxide
concentration is reached, the nickel salt is completely inactivated. The
reaction is then practically uncatalyzed and the maximum peroxide concen-
trations are therefore in agreement., At the same time the maximum concen-—
tration is reached more quickly in the presence of nickel stearate since
the latter has a strong catalytic effect at the outset of the reaction.
The results of this investigation furnish further proof that in the cata-
lytic oxidation of hydrocarbons metal salts are no catalysts but rather
initisetors of the process. Their activity, and frequently also the
mechanism of their effect, change during the process. The observed reaction
kinetics therefore reflect not only the properties of the reacting system,
but also the changes in the activity and action of the catalyst in the

Card 2/3
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On the Change in Catalytic Activity of Nickel ¥§#¥/6D/u00/008/015/033/%X
Stearate During the Oxidation of Ethyl BO13/B055
Benzens

individual stages of the reaction. In studies of the catalytic mechanism,
stabilization of the catalyst is particularly imporiant. This would con-
siderably facilitate the explanaticn of the mechanism of the catalytic
effect of metal salts. There are 6 figures and 4 refersences: 3 Soviet
and 1 British.

ASSOCIATION: Institut khimcheskoy fiziki Akademii nauk SSSR '
(Institute of Chemical Physics of fthe Academy of Sciencsas
USSR)

SUBMITTED: February 18, 1959
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BUBNOV, N,N.; KRASNOVSKIY, A.A.; UMRIKHINA, A.V.; TSEPALOV, V.E.;

SHLYAPINOTOKH, V.Ya,

Electron paramagnetic resonance spectra observable during the
illimination of plant leaves and photoreduction of chlorophyll
and its analogues. Biofizika 5 no, 2:122-126 '60. (MIRA 14:4)

1, Institut khimicheskoy fiziki AN SSSR i Institut biokhimii im,

A.N, Bakha AN SSSH, Moskva.
(CHLOROPHYLL)

(PARAMAGNETIC RESONANCE AND RELAXATION)
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VASIL'YEV, R.F.; KOZLOVA, Z.G.; CHUCHUKINA, L.G.; SHLYAPINTOKH, V.Ya.;
EMANUEL', N.M. i e

Change of the catalytic activity of nickel stearate in the process
of ethylbenzene oxidation. Izv.AN SSSR Otd.khim.nauk no.8:1337-

13,1 4g '60. ' (MIRA 15:5)
1, Institut khimicheskoy fizildd AN SSSR.
(Catalysts, Nickel (Benzene) (Qxidation)
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PEXT: It was established by the a
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cence. Luminescence can be obsgerve

plier sensitive to the range from
of the components dissolved in organic solvents are mentioned:

B0O04/BC6B
AUTHORS: Entelis, S. G., Shlyapintokh, v. Ya., Karpukhin, O. N.,
and Nesterov, 0. yosis Gl
TITLE: Chemiluminescence in Reactions of Acid Chlorides With

PERIODICAL: ghurnal fizicheskoy khimii, 1960, Vol. 34, No. T,

uthors that the acylation of amines
des is accompanied by chemilumines-
d with an$)¥-29 (FEU-29) photomulti-
350 - 610 mp. The following reactions
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Chemiluminescence in Reactions of Acid  S5/076 60/034,/007 /040/042 /XX
Chlorides With Amines and Ketones B0O04/B068

Reeaction Signal*

CgHSNH, + C6HSCOC1 0 (dissolved in chlorobenzene)

C6H5NH2 CGHSCOCl 0.55 (dissolved in benzene)

CgHgNH, + CgHoCOC 2-5.5 (dissolved in acetone) \//
CGH5NH2 ClOC(CH2)40001 6.5 (amine in acetone, chloride in toluene)”
CgHNH, ClOC(CH2)4COCl 7 (amine in benzene, chloride in toluene)

5

CH3COCH3+ C6HSCOC1 0.35 (ketone in acetone, chloride hlbenzene)
CHzCOCH -+ 01oc(CH2)4coc1 0.7 (ketone in acetone, chloride in toluene)

C6H5NH2 + HC1 0.01 (dissolved in chlorobenzene)

* The intensity of the signal is expressed in relative units. About

2-104 quanta/sec.cm3 of the reaction volume are taken as unit. There is
1 table.
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P R I T N T A S T T

Chemiluminescence in Reactions of Acid  §/076/60/034/007/040/042/XX
Chlorides With Amines and Ketones B004/B068

ASSOCIATION: Akademiya nauk SSSR, Institut khimicheskoy fiziki, Moskva
(Academy of Soiences USSR, Institute of Chemical Physics,
Moscow)

SUBMITTED: December 29, 1959
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N

VASIL'YEV, R,F.; SHLYAPINTOKH, V,Ya,; EMANUEL', X.M, :
\——_’/—'-‘ ~
Mechanism of the initiating action of nitrogen dioxide in the
oxidation of 2,7-dimethyloctane by molecular oxygen. Izv, AN
SSSR, Otd. khim, nauk no.2:218-225 F '6l. (MIRA 14:2)

1. Institut khimichegkoy fiziki AN SSSR.
(Octane) (Nitrogen oxide)
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s/023?22/000/00'/002/009
s W40 2209 1257 1274 B1+8/B208 ’
AUTHORS s Korsun, AQGD,W; and Emanuel, N. M.
TITLE: Cgialycic decomposition of ethyl benzene hydroperoxide

PERIODICAL: Akademiya nauk §5SR. Izvestiya. Otdeleniye khimicheskikh
nauk, no. 5. 1961, 788 - 796

TEXT: The systems consisting of a metal salt of variable valence and a
peroxids are frequently used as catalysts in the oxidation of hydrocar-
bona and as initiators in the radical polymerization. The mode of action
of such systems 1s based on the fact that bthey produce free radicals and
thus increass the initiation rate of the chains. The salt catalysts unde~
go a change during the oxidation process in the oxidation of hydrocarbons.
During the reaction the valence of the metal changes, and complexes are
formed from the metal salt and the reaction products #ith the metal salt
being precipitated in certaln cases. The catalyst may play a part not
only in the initiation ef the chains, but also in the chain rupture and,
apparently in the elongation of the chains. Such changes of the catalyst
and 1+s manifald functions highly complicate the reaction kinetics and

Card 2/5
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23587

S/062/61/000/005/002/009
flatalytic decomposition of... B*18/B208

make 1% 4ifTicult %o underssand the mechanism of the catalytic effect of
metal salts. In order to sclve this general problem the authors analyzed
the reaction of the catalytic oxidation of hydrocarbons, and studied each
single stage In the present paper one of the most important reaction
gtages of the catalytic reaction is studied, i. e., the reaction of =
hydroreroxide with a me:al salt whose metal hasz a variable valence. The
kinetjecs of the catalytic decomposition of ethyl benzene hydroperoxide was
investigated. The initial deccmposition rate is proportional to the con-
centration of the zatalyst (of copper stearate and hydroperoxide). At a

high hydroperoxide excess, the catalyst is converted to the inactive form b></
cf menovalent copper during the reaction, which is stopped. The amount of
decompesed hydroperoxtids increases with increasing concentration of the

catalyst and of hydroperoxide, as well as with rising temperature. Decom-
positicn mainly proceeds according to the catalytic mechanism; the chain
mechanism 1s of minor importance. When the reaction was carried out in

the presence of an inhibitor (diphenyl picryl hydrazyl) it was found that

the rate constant of the inhibitor consumption considerably exceeds that

of the catalytic decomposition of the hydroperoxide. The diphenyl picryl
hydrazyl was synthesized in the Institut osrganicheskoy khimii AN SSSR

e,
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. 23587 ,
S/062/61/000/005/002/009
Catalytzc decomposition of... B118/3208

{Institute of Organic Chemistry, AS USSR). The ethyl benzene hydro-
peroxide was obtained according %o K. I. Ivanov (Ref. 5: Promezhutochnyye
produkty 1 promezhutsochnyye reaktsii avtookisleniya uglevodorodov (Inter-
mediate products and intermediste Teactions of hydrocarbon autooxidation)
Gostoptekhizdat *949). There are 9 figures and 8 references: 6 Soviet-
bloc and 2 non-Sovief.bloc. The 2 references to English-language publica-
tions read as follows: E. A. Braude, A. G. Broock, R. P. Linstead, J. Chem.,
Soc, 1954 353743 CEH. Bawn. S. T. Mellish, Trans. Faraday Soc. 47; 1216
(2954),

ASSOCTATTION: Instizut khimicheskoy fiziki Akademii nauk SSSR (Institute
5% Chemical Physics of the Academy of Sciences USSR)

SUBMITTED: April 4, 3960
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Ghemiluminescence in the decomposition of diphenylethane hydro-
peroxide, and its relation to the kinetics of this process.
Kin, 1 kat., 2 no.2:165-171 Mr-Ap '61, (MIRA 14:6)

1. Moskovskiy fiziko-tekhnichegkoy institut, kafedra khimicheskoy
kinetiki i goreniya.
(Ethane) (Luminescence)
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§/020/61/139/006/021/022
/1 A870 B103/B101
E.56 50
AUTHORS: Lebedev, Ya. 8., Tsepalov, V. F., and Shlyapigﬁokh,’x. Ya.
TITLE: The possibility of using the method of electiron paramagnetic

regsonance 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 V<

TEXT: The authors studied the applicability of electron paramagnetic
resonance (epr): a) 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 constants 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:

card 1/5
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2865
s/ozo}%1/159/006/021/022
The possibility of using the method... B103/B8101

hydrocarbon radicals R and peroxide radicals Réz. At a given initiation

rate the steady concentration is known for several substances. It is VK
approximately equal for the following substances: cyclohexene, methyl
cyclohexene, 1-octene, dihydromyrcene, ethyl linoleate, digeranyl,
tetralin, othyl benzene, cumene, n-decanal, and benzaldehyde. Under

d(RO2) . W,
steady conditions: —3g— = 0, and (R02) = JEE (1). Hence, the steady

concentration of the Réz, 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-fold.
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

mist amount o at least 1-10°° to 5.10 "7 radicals/cm3. The authors studied
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2863),
8/020/61/139/006/021/022
The pcasibility of using the method... B103/B101

cumene gince they expected the highest concentration in this substance,
Trey used an epr-spectrometer UX§-2 (IKhF-2) with high-frequency
modulation of the magnetic field (A. 6. Semenov, ¥. N. Bubnov, PTE, 1,

92 (1353)). During the oxidation, oxygen was continuously bubbled through
the hydrocarbon. The following substances were used for the oxidation:

I) azovisiscbutyronitrile, II) dicyclohexyl percarbonate, IIT) cobalt
stearate, and IV) cobalt acetate. Differunt initiators give identical
spectra, The spectrum is a wide, almost symmetrical singlet

(AH2218 +2 oersteds) with a g factor of 2.015%0.001. According to the
shift of the g factor and the effective line width, this epectrum is
similar to the epr spectrum of the peroxide radicals in the solid phase.
In control tests in whigh 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) The authors
calculated the steady concentrations of the cumyl peroxide radicals at
different initiation rates from the known values L and ks of Eq. (1).

X

These concentrations were also measured between 70 and 90°C and a

Card 3/5
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The possibility of using the method... B103/B101

cencentration of I) between 0.05 and 0.55 mole/l1. The absolute values of
the concentrations of (R62)meae lie between 2-1015 and 4-1016 radioals/cms.
The measured steady concentration of RO2 radicals was close to the D(

calculated one. In experiments with II) the authors measured concentra~

tions of 4-1015 to 2-1016 radicals/cmB. The rate constant of decay of

II) intc radicals is unknown. The authors assume that its decay rate ig
equal tc the decay rate into radicals. Thus, they calculate the initiation
rate and find that the measured concentirations of the R02 radicals are

1/4 tc 1/2 of the calculated values. Since this rate is unknown in
experimsnts with III) and IV) the mesnured and calculated radical
concentrations could not be intercomrnred. There are 2 figures, 1 table,
ard *' relerences: 4 Soviet and 7T nu1-Soviet. The four most important
references to English-language publi:ations read as follows: Ref, 1:

H. ¥. Melville, S. Richards, J. Cher. Soc. 1954, 944; Ref. 4: H.R. Ccoper,
H. W, Melville, J. Chem. Soc., 1951, 1993; Ref. 5: L. Bateman, G. Gee,
Trans. Farad. Soc.. 47, 155 (1951); fef. 6: T. 4. Ingles, H. W. Melville,
Proec. Roy. Soc., A218, 163 (1953).
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of Chemical Physics of the Academy of Sciences USSR)
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ZAKHAROV, I,V,; SHLYAPINTOKH, V.Ya.
YAy YolBe

———————

Kinetics of chemiluminescence in the reaction of the thermal

3

decampesition of diphenylethane hydroperoxide i I
o T 7 METY
no.8:137-149 162, P may(iﬂ:f‘m 15:5)

(Luminescence)
(Bibenzyl)
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's/195/62/oo;/066/005/011'. 

EO75/E436
AUTHORS ¢ Tsepalov, V.F., Shlyapintokh, V.Ya,
TITLE: Rate constants of elementary reactions in the oxidation

‘ ‘ of ethylbenzene with molecular oxygen
PERIODICAL: Kinetika i kataliz, v.3, no.6, ‘1962, 870-876

TEXT: The method of intermittent illumination was used to )
determine the rate constants for the elementary reactions of chain -
propagation and stoppage. The rate of oxidation was measured by

0, absorption in a vacuum apparatus with an automatic pressure '
regulator. Light was emitted from a Hg lamp, the pulse duration
ranging from 0.002 to 10 sec. Anthrachinone (1,4 x 10-% mole/litre)
was used as a photosensitizer. The reaction vessel was shaken to
make the oxidation not dependent on diffusion of Oz, The )
oxidation was carried out at 1 atm between 50 and 90°C, the degree /
of oxidation of ethylbenzene not exceeding 0.5%. The oxidation s
scheme considered was: chain initiation

(1) ﬁ or Rég, rate of initiation Wj; .chain propagation
. . ko - ' .o k .
(II) R + 0y —2—> RO, and (III) ROy + RH —2—) ROgH + R.
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' ' , 5/195/62/603/006/005/011
' Rate constants ... |‘E075/E436 :

. ’ AN ’
Chain rupture gives inactive products és'follows:
3 k ) [y k . ! v k
(IV) 2R ——'*——) (V)'R + ROp —2—> {VI) ‘2ROp LI and
. e - e k e LI -it.-iw ll. e . . o
(VII) ROg + inhibitor ——z—ﬂ e ) _The reaction rate applicable
to short and long chains is given by
d[og) _ =1l 12 1
& = kg T2V, [RH] + 5 W3 (3)

Wi was determined by inhibiting the rdaction with a-naphthol.

As (d[Og])/(dt) varied linearly with the reciprocal of the
inhibitor concentration (1/[B])_the values of Wj were determined
graphicaliy by extrapolating l/[B] to zero, The values of

k3 x kg 2 were determined by threefindependent methods
(inhibition with a-naphthol, inhibition with azo-bis-isobutyro-
nitrile, oxidation in the presence of cobalt acetate catalyst)
and ranged from 4.00 at 50°C to 22,2 (1 mole x sec)l/2 x 104 at
100°C. The agreement between the values determined by the three
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Rate constants ... E075/E436 s

~ mgthods indicated that in the photosensitized oxidation _

H 05 radicals did not take part in chain rupture, the rupture
occurring via peroxide radicals.. . Thermean life of radicals ROg
is given by Lot ) h

' 1
S 1 S R COR
ke[ R02) kg (ROg) g -

1/ _

2

The quantity 1t x Wj did not change with temperature, which
indicated that the activation temperature of the radical

recombination_is zcro. The mean value of kg was , ;o
3.2 x 10-% cm3/sec. From this value the’ constag 00541 for3the . v//?
chain propagatlon was found to be 1, 6 x 10-15¢ =95 Sz . Y

The constant k7 was calculated using.the equation ' ;

d{os] _ -k (RH] ;
—E{;L-wi<l+§7Lfﬂ—>, | (5)

.Card 3/4
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' s)195/62/003/006/005/011
‘e ~ E075/E436

For the inhibition by a-naphthol,

"Rate constants

k, = 1.7 x 10°12 “6800/RT ¢m3 U{i'
7 sec ° /

There are 3 figures and 2 tables,

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR L
(Institute of Chemical Physics AS USSR)
' SUBMITTED: October 31, 1961
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8/658/62/000/01 o/oos/ooa :
A059/A126 .

TITLE: Kineties of chemoluminescence in the 1 reaotion of ca.talyzed oxida- 1
tion of ethylbenzene: v - _ ) . :

SOURCE: Moscow. Fiziko-tekhnicheék'iy 1nétitut. Trudy, no. 10, 1962, j:s-f'f‘
sledovaniya po fizike i radiotekhnike. 111 - 118 T

TEXT: The assumption that oxidation as a chain reaction taking place with |
the participation of free radicals should be accompanied by luminescence is ex- |
perimentally demonstrated on the example of ethylbenzene oxidation catalyzed by
cobalt acetate, the kinetics of which has been described before. Oxidation was -
performed in a special constant-temperature vessel; with the photomultiplier

CDBY -18 (FEU-18) placed behind it: In the course of the experiment, air was BRI
passed, which had been dried with;‘Ca‘Clg. Glacial acetic acid was used as the 1n- Gk
ert solvent. Chemoluminescence was measured at tem geratures between 50 . and 98 C:

with catalyst concentrations between .0 and 20 + 10~3 moles/1, and ethylbenzene. R
concentra.tions between 5 and 40% by volume Luminescence is re\.orded only in the N

o
X
r - AUTHORS: Zakharov, .V., Shlyapintokh, Y.Ya.., Candidate of Chemical Sciences

crd1/3
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s/658/62/ooo/01 0/008/008
Kinetics of chemoluminescence in the reaction of .... A059/A126

presence of oxygen, which shows that the chemoluminescence observed is due only f o
to oxidation. After some time, which increases with increasing catalyst concen- !
tration, steady luminescence intensity is established, which shows a maximum. -A
linear relation between chemoluminescence intensity and oxidation rate is found. .) - ‘- .
The introduction of hydroperoxide leads to the disappearance of the initial sﬁmge R
of growth of luminescence intensity, which increases with increasing concentra- .
tion of the hydroperoxide added. The development of luminescence in time is re- !
lated to the accumulation of hydroperoxide in the system, and the steady lumi- ';/‘
nescence intensity corresponds to steady oxidation; in which the decay velocity/ I’ -
of hydroperoxide is constant. The intensity was found to be proportional to the .
square of ethylbenzene concentration. As a result, chemoluminescence in the:re-  |.
action studied is assumed to be excited by the energy set free in peroxide-radi-ﬂ L
cal recombination, which is the only exothermic stage in oxidation. This energyf {
which 18 in excess of 50 ~ 60 kecal/mole-is sufficient to excite luminescence in .|
the visible part of the spectrum in the. sensitivity range of the. photomultiplier
- used. As & result of kinetlc stud1es, itis fowid that the rate of hydroperox- |
-+ ide decay is, at all catalyst concentrataons, proportional ‘to’the concentration -
of thenondecomposed hydroperoxide, : :

B Card 2/3
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Kinetics of chemoluminescence in the ‘?edction ~of:.'..'. AO59/A126 o _

. d !Pz o ’ :
’ . S 'dt = kef‘f (P) . o - (4) I
{‘ and that the luminescent 1ntensity is proportional to the ra.te oi‘ catalytic de—f' DR :
‘ cay of the hydroperoxide, : . L . R N
G EPOLIC T R R A
'* where keff is the constant of effective decay depending on. the eatalyst con- - I
i cehtration. There are 8 ﬁgures. . v , . IR
- i K3
i T
-
A
i
| cara 3/3
H . ——
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POSTNIROV LM, | SHLYAPINTORR, V. i, SHIVALOV) v, I,

5 ey 1 .r",'.' A,». i3
Chemiluminsnsoncs in ihe gazaols oxlidatione? zeetaldehyde,

Zhur,Tlzkhim, 36 no,10:2234 2286 O 162, ?x RA 17:L)

1. Institut khimicheskoy fiziki AN SS3R,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"



CIA-RDP86-00513R001549720010-2

s/062/63/ooo/ooz/oo6ldkoy B
B144/B186 : . SR

AUTHORS s Kulitski, 2. I;, Terman, Le Moy Psepalovy V. r..‘and i Lo

’ ] Shlyapintokh, V. Ya. . . i

o / : -0

TITLE: Determination of the rate constants of initiator decomposition .
and of the initiation efficiency .

PERIODICALs  Akademiya nauk 9SSR. Iazvestiys. otdeleniye khimlcheokikh '
nauk, no. 2, 1963, 253 - 257 : . }

TEXTs The rate constants of initiator deoompos'itioﬁ,,cab be determined from!

the relation betwsen oxidation rate and concentration. The oxidation rates
of cumol and ethyl benzene containing jso-bis-isobutyro nitrile (1) and die:
cyclohexyl peroxy dicarbonate (II) as initiators were studiel at 60 = 90°C
in an apparatus described previously (Kinetika ¥’ kKata¥iz. (1962), no. 6)-

The 0, absorption-versus-time curves showed tha® the oxidation rate is. cons

stant at low temperatures, where the initiator concentration remains con= 77
stant, but decreases at higher temperatures owing to initiator decomposit
The order of the jnitiation reaotion was doterminmed using the equation.

-d(Oé)/dt - k5k6'1/2(ﬂﬂ)(e-keff)1/2°(Y)n/z (3).for the rate of 0, abaorﬁtim@ .
card 1/3 A ‘
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s/562/63/000/c02/006/0120
Determination of the rate... Br44/B186 .-

i

where RH is the substance to be oxidized, e the fnitiation effioiencys Kypp
the effective rate constant of initiator decompesition, ¥ the initiator,

and n the order of the initiation reaction. If . s

(t) = (‘{)oe Kars* is ihtroduced into (3) under the assumplion of a firat-
order reaction for the decomposition of the initiator, 103(-d(02)/dt) -
= log(-a(0,)/at), - kefft/4.6 is obtained, where (-d(og)ﬁaxjo is the initisl -
reaction rate and Yo the initial concentration of the iritiator. Plotéing

curves for the time dependence of log (d(oz)/dt)/(d(oz)ldﬁ)o established

that both initiators decompose jn a first-order reaction. The rate cuhe
stants of initiator decompositionm, k pps WOTE caloulatei from this graphe -

Th tivation energies were 2 .6 kcal/¥ for II, an 1.2 xoal/M for I.
e activati g 9 / '-29%03}RT /

The decomposition rate constants were 2.71'10156 for II, and

2.63-1015{51200/3’1‘ for I. The initiation efficlemcy wai cnloulated froa
the initiation rate and the rate of initiator decompesition. The values
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KARPUKHIN, O,N.3 RUSINA, I,F,; NIKIFOROV, G,A,; SHLYAPINTOKH, V,Ya,

Sterically hindered phenolphthaleins and the possibility of
using them for the study of inhibited oxidation processes,
Neftekhimiia 3 no.4:579-583 Jl-Ag '63, (MIRA 16:11)
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§ AUTEOR: Zalharov, I V.; Shlyapintokh, V. Ya. SRR i
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TITLE: Chemiluminescence’ in slow chemicel reactions. .l. The mechanism governing -

chemiluminescence in the catalyzed reaction of sthylbenzene oxidation 7

SOURCE: Kinetika i kataliz, v. 4, no. 2, 1963, 239-243 N
TOPIC TAGS: chemiluminescence in oxidation benzene, cobalt acetéte, hydro-
peroxide : T .

ABSTRACT: Chemiluminescence was observed during the oxidation of ethyl~benzene
in s reaction catalyzed with cobalt acetate.(]Its intensity is proportional to
the rate of reaction and it changes with the temperature, concentrati:: of the
Lcatalyst, concentration of the hydrocarbon, and the rate of oxidation, The
proposed kinetics explaing the principal mechanism governing chemiluminescence.
The experiment,confirms the assumption of chemiluminescence in reactions and

com ositions?of hydroperoxides by using the ordinary salt catalysts. The -.
discovered proportionality between the intensity of glow and the rate of chemical

~oonversion can be utilized in the investigation of kinetics and also for. the

control end direction of the process of catalyzed oxidation. Orig. art. has:

Card l/t%[

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"



"APPROVED FOR RELEASE: 08/23/2000

CIA-RDP86-00513R001549720010-2

VASIL'YEV, R.F.; VIGHUTINSKIY, A,A.; KARPUKHIN, O.N.; SHLYAPINTOKH, V,Ya,

Chemiluminescence in slow chemical reactions, Part 2: Effect
of the chemical composition of the system on chemiluminescence
intensity. Kin. i kat, 4 no,3:382-387 My-Je '63,

- (MIRA 16:7)
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Chemiluminescence in slow chemical reactions, Part 3:
Chemiluminescent method used for studying the kinetics of
hydroperoxide accumulation in the reaction of catalyzed oxidation
of ethylbenzene, Kin.i kat. 4 no.5:706-712 5-0 '63,

(MIRA 16:12) .
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Chemiluminescence in the reazctions of inhibited oxidetion and the
activity of inhibitors. Report No.l: Theory of chemi luminescent
methods for determining the activity of inhibitors, Izv. AN SSSR
Ser.khim, no.10:1718-1721 0O '63,

Chemiluminescence in the reactions of inhibited oxidation and the
activity of inhibitors, Report No.2: Measurement of the activity
of inhibitors by the chemiluminescent methods. 17221727
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ACCESSTON NR: AP3001349 ~ /0048 /63/027/006/0735/0738
AUTHOR: Postnikov, L. M,; Shuvalov, V. F.3 Shlyspintokh, V. Ya. \jé '

TITIE: Nature of chemiluminescence associated with lw;tempéiature oxidation df'- 8
acetaldehyde"\[Report of the Eleventh Conference on Iuminescence held in Minsk -
Trom 10 to 15\ September 1962] ‘ .

SOURCE: AN SSSR. Izv. Seriya fizicheskaya, v. 27, no. 6, 1963, 735-738

TOPIC TAGS: chemiluminescence, vapor phase reactions, reaction kinetics,

acetaldehyde \

ABSTRACT: Chemiluminescencey- luminescence sccompanying chemical reactions = has
been under study at the Institute of Chemical Physies of the Academy of Sciences -
SSSR for several years, and it has been established thet the emission appesrs as .- -
a result of radical recombination. Most of the previous studies, however, were .
concerned with reactions in the liquid phase. Accordingly, it was deemed of

interest to investigate reactions in the vapor phase. Chemiluminescence has been’
observed {in some cases for the first time) incident to decomposition of methyl
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hydroperoxide, oxidational decomposition of deuteric butyl peroxide and

azomethane, slow oxidation of n-butane, ethyl ether, acetaldehyde, etc. The ,
Dbresent experiments were carried out in a 550 ce molybdenum glass reaction vessel -
at temperatures from 100 to 200°C and Initial pressures from tens to hundreds rm L
Hg. The variations in chemiluminescence ang DPressure were recorded e.utomatiwlly; T

. to be distinctive; most curves exhibit two peaks; one sharp, the other flat (the - -
. time curves and spectrs for oxidation of acetal. _ '
indicates that the remction Dbroceeds in two stages.
chemiluminescence brovides a means for studying the kineties of some chemical

reactions. Orig. art. has: 3 Tigures.

:Chemical Physics, Academy of Sclences, SSSR)

SUBMITTED: 00 DATE AQQ: 0LJuls3

SUB CODE: PH,CH NR REF SQV: 006
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dehyde are reproduced), -This
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KARPUKHIN, O.N.; SHLYAPINTCKH, V.Ya.; ZOLOTOVA, N.V.; KOZLOVA, Z.G.; RUSINA, I.F.
Mechanism of ths we;lkening of chemiluminescence by inhibitors of free
radical reactions, Zhur,fiz.khim. 37 no.7:1636-1638 J1 '63.
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LUTHORS 3 ShuvaloVv, Ve Foy vasil'yevs R. F.y
gg}yagigﬁokh, v, Ya. .
TITLES Formetion of excited formaldehy@a molecules in 1ow-tepperature
oxidation of acetaldehyde ' ' ‘ .
PERIODICAL: ikadeniye nauk SSSR; pokladyy V- 148, no. 2 1963, 388-590
ozyr: The project consisted in determining the chemical nature ofé%g;uf'
luminescent particles in the oxidation of acetaldehyde; it is Pro ¥hat
in this reaction the juminescence is connected with the formation of ex-
dehyde molecules. Cheml—lumlnescence in reactions which pro-
£ alkoXy radicals 18 glso explained jn this waJy- The
f acetaldehyde in the 838 phase
th

cited formal
formation o

ceed under
luminescent particles i
:gentified experimeqtally py taki

¢ 5 7. Vasil'yeVs

chemi-luminesc
. M. PetukhoV and
36, No. 10, 2284
50 mw HE acetalde= -
t 182°C, cheai ce having 2
peaks. In

oxygen Was taken 8
f chemi-luminesc

e kinetic curve O
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Formation of excited formaldenyde... B124/B186

the section following the second peak the intensity of luminescence changes
but little with time. It nas -been found that the spectrum taken in this
gection oractically coincides with the fluorescence spectrum of formalde-~
hyde. The formation of formaldehyde in the reaction products is proved

also by chemical anzlysis. With the aid of ,light filters it was shown that
between 180 2nd 120°C the position of the luminescence maximum and the total
shape of the spectrum do not change. Hence it can be concluded that ealso

at temperatures below 1800C the second luminescence maximum is related to ‘
the formation of formaldehyde. The kiretic curves of luminescence at 182°9C jp
and with a composition of the mixture of 50 mm Hg CH3CHO and 35 nm Hg 02 4

were taken at 370, 425, and 510 mw. It was found that the intensity retio
remains practically constant. This proves that also in the region of the
£irst peak, luminescence is connected with excited formaldehyde molecules.
This exzmple shows that the reactions necessary for the formation of excited
formaldzhyde molecules take place not only in cool flames but even at much

lower temperatures. There are ) figures.

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR* (Institute
of Chemical Physics of the Academy of Sciences USSR)
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POSTNIKOV, L.M.; SHLYAPINIOKH, V.Ya.

Mechanism of the formation of excited formaldehyde molecules in
oxidation reactions. Dokl. AN SSSR 150 no.2:340-342 My '63.

(MIRA 16:5)

1. Institut khimicheskoy fiziki Ali SSSR. Predstavieno akasdemikom
V.N.Kondrat'yevym,

(Formaldehyde) (Oxidation) (Reaction, Rate of)
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| ACCESSION NR: AP3002878
“{ AUTHOR: Zskharov, .I. v.J Shlyapintokh, V. Ya. .

Tm.E Chemilmninescence and. reacticm mechanism of the ca.t&lyzed decczg_pgsition
~ of ethylbenzene hydropero:d.de 2 ) _

: v /]
, SOURCE: AN SSSR, Dokla.dy*, 1:"\ 150, no. 5, 1963, 1069-1072

© TOPIC TAGS: chemiluminescence, cobalt acetat.e, 'l:rivalent co’oalt

{ ABSTRACT: This study is a continua.tion of the work previoudly done on the laxf

! of chemiluminescence in the oxidation of. etkwlbenzene using cobalt acetate 'as & i .
! metal selt catlyst with a varisble valence. The chemiluminescence in this reaction

. depends on the recombination of peroxide radicels formed es & vesult of the: =
catalyzed decomposition of hydropercxide. The intensity of chemiluminescence is.
i proportionel to the speed of decomposition. The value obtained from the light
i intensity curves and from the analysis of hydroperoxide decomposition are in agrees

i ment. This gives a possibility of utilization of .chemiluminescence method for - - g

 the investigation of the kinetics of catelyzed. hydroperoxfde decomposition. It
was found that the higher the concentration of catelyst, the higher is the . o
. maximm intensity of the ehaniluminescence.. The rate of decunposition 13 doubled i
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; ASSOCTATION: TInstitys Khimicheskoy 12111 Akagemey nauk SSSK tute of
-~ Chemicel Physics, Academy qf Sciences SSSR) _ Sk Insti ' ,Of;.-
- SUBMITTED: 01Fep63

S

DATE ACQ: 15Ju163 ENCL: 00
NO REF SOV: 005 = opmp. 000

1.

mes/ad.
‘Card 2/2

e T e g

720010-2"
APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2

e e L e A e T S P R A

ACCESSION NR: AP4016517 5/0195/64/005/001/0064/0070
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{ | | AUTHOR: Lebedev, Ya. S.; Tsepalov, V. F.; Shlyapintokh, V. Ya.

TITLE: Measuring the stationary peroxide radical concentration in the cumene
oxidation reaction by the EPR method

SOURCE: Kinetika i kataliz, v. 5, no. 1, 1964, 64-70

, - TOPIC TAGS: peroxide radical, concentration determination, cumene oxidation,f
1 peroxide radical formation, liquid phase oxidation, recombination rate, cobalt ' -
1 " ' stearate catalyst, azobisisobutyronitrile, dicyclohexylpercarbonate, EPR
analysis, cumyl peroxide

ABSTRACT: A study of the liquid phase oxidation of hydrocarbons showed that
- the peroxide radical recombination rate constant is approximately the same for
I olefinic materials, and 1-2 orders higher for aromatic hydrocarbons. Cu-
myl peroxide was selected for further study since it has the smallest recombina-~
tion rate constant, The oxidation of cumene was then effected in the resonator
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| ACCESSION NR: AP4016517 |

. initiated with azobisisobutyronitrile or.with dicylohexylpercarbonate. In chang- |
' ing the concentration of the latter from 0.02-0. 55 mol. /1., at 68-60C, the ini-
A tiation rate changed by a factor of 50, from 5x 1 106 t0 2. 4 x10-U mol/l-sec. The ERR.
B spectra, determined by the cumyl peroxide radicals,are identical, although g-
oxidation was initiated by different radicals. The peroxide radical concentration!
measured in this work essentially approaches the values calculated from the l
| . known rate of initiation and the recombination rate constant. The slightly lower i.
Bl | measured values are explained as due to experimental errors such as insuffici- !, -
: ent O3, incorrect placement of the ampoule in the resonator, etc. Orig. art, |

has: 2 figures, 4 equations, 1 formula ' o SR

1 "~ of the EPR spectrometer. The reaction was catalyzed with cobalt stearate or

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR (Institute of Chemical R
Physics AN SSSR) _

{  SUBMITTED: 26Apr63 DATE ACQ: 18Mar64  ENCL: 00
! SUB CODE: CH, PH ' NO REF SOV: 007 - OTHER: 013
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Mechanism of hydrocarbor oxidation catalyzed by cobalt salts,
Kin, 1 kat. 5 no.5:868-876 S0 '64. (MIRA 17:12)

1. Institu¥ khimicheskoy fiziki AN SSSR.
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TSEPALOV, V.F.; SHLYAPINTOKH, V.Ya,; CHZHOU PEY-KHUAN [Chou Plei-huang]

Kinetics of cooxidation of cumene and
C ethylbenzene, P
Zhur, fiz. khim. 38 no.1:52-58 Ja'él, (;§2A1i7-2)

1. Institut khimicheskoy fiziki AN SSSR.

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R001549720010-2

_L__g_']_Q_G_Q_:@ =01 ( )/ept{c )/EWP(J)/T : PGF4/P1~;4 B{Y/W/JFW/M/RM
| ACCESSION NR AP4011449 s/0076f64f038/oo1/0156/0160,‘,;

AUTHOR: Karpukhm O N. (Moscow) Shlyapmtokh V Ya (Moscow) 4
Mikhaylov, I. D. (MOSLOW) ' ,‘ AR 3.‘0

TITLE: Chemﬂummescence and the rate of the elernentary reactlon m the o
co-oxidation of cumene and ethylbenzene ‘ : : ,

SOURCE: Zhurnal le kh1m v 38 ‘Nno.. 1 1964 156 160

- TOPIC TAGS: chemllammescence ox1dat10n kmetlcs, cumene. ox1dat10n e
kinetics, ethylbenzene oxldatlon kmetlcs peromde radlcal recombmatmn
Sl

ABSTRACT: The dependence of the chexmlummescence mtensxty upon the '
mixture composition in the azoblslsobutyromtrﬂe -initiated co-oxidatior of -
cumene and ethylbenzene was investigated. The: system. contams two kinds of
active radicals whose recombination excites chemﬂummescence The’ relauve
contribution of each radical is shown in Flgure 1, the change in mten51ty in"

relation to compositmn in Flgure 2. Chemﬂummescence ;ntensﬂ:y quant1 at1ve- ’
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o ly characterlzed the rela’uve reactlon rates of recombmatmn of the cumene
. and ethylbenzene radlcals Orig art.’ has 3 ﬁgures and 4 equatlons '

ASSOCIATION: Inst).tut khmncheskoy ﬁz1k1 AN SSSR (Inst1tute of Chemlca. :
Physics, AN SSSR) 3 o T L
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and ethylbenzene IIL. Deter-

Kinetics of cooxidation of cumene
+n extensions and

TLLLE
tants of cross reactions of che

nination of rate comns
rupturc.
SOURCE: Zhurnal fizicheskoy khimil,

cumene ethylbenzene cooxl
cumene, benzene

v.38, no.2, 1964, 351=355

TOPIC TAGS: dation, ethylbenzene peroxide,
cumene veroxide,
ABSTRACT: This is a continuation of the work by the same authors

(zZn.FP.Kh.,38. 1964) coverlng the kinetics of cooxidation of the same
compounds at 60 and 80C. The purpose of the present work 18 to coxr-
rect data concerning the rate constant of recombination of peroxide
radicals of cumene a8 given by H. Melville, 5. Richards (J.Chem.Soc.

obl, 1954) which were baged on an erroneous assumption on the initia-
tion of two chains. The kinetic regularities observed in the cooxida-
tion of cumene and ethylbenzene are qualitatively spnterpreted. Values
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Eiectron paremagnetin r2aocnance epsctra of perocxide rad!cals

‘n the 1liquid phase. Znur. fiz. khim, 38 no,5:1287 My '6L.
(MIRA 18:22)
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28, 1963,
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. TITIE: Use of electron paramagﬁécie"fésdnincé'forﬁtﬁe study of active centers -
" in liquid-phase oxidatibn‘gggctioﬂsrf L ST I R
SOURCE: Soveshchaniye ';\EiZichesk' metodam issledovaniya stro eniya molekul = -
- organj.cheskikh goyedineniy i khimicheskikh protsessov. Frunze, 1962, Trudy.
Frunze, lzd-vo Ilim, 1964, 190-195. R I R

AUTHOR: Lebedev, Ya. Sa5 Tsepalo\}, V. F.b;_‘Svh/ly-a'pi."nt-:'ékh, V. Ya. a

dation; active: . =
center, EPR spectrum, peroxide radical, cumene oxidation S Sy

. TOPIC TAGS: electron paramagnetib resohan&é,fliQuid phase oxi

ABSTRACT: This investigation was uhdértakenjto?de;éfmiﬁérthe*sﬁéadyzcbnéenttaéffﬂf~
~ tions of peroxide radicals in liquid-phase xidationﬂreactions'byiméans-of EPR- . ©
spectra. Experiments were conducted on an' KhF¥2:sgectrometeé with a-high-fre- -

quency modulation field, The instrument reéordeduthe,first'dgrivatiyeipf_ghe EPR . .
1ine of the peroxide radical, simultaneously with the signal from the ‘standard .
sample (carbon)s The reaction was conducted directly in an EPR resonator of the E
spectrometer. For this purpose, an ampule of cumene was placed in:the resonator S
and heated with a stream of hot air. Oxidation was catalyzed by cobalt sgearate . "
inisaated by azodiisobutyronitrile (1) or dicyclohexylpercarbonace’(fi?." i

cord
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Temperature was measured with a thermocouple immersed .in the ampule. Oxygen was o
bubbled through the sample. Free radicals|were observed and identified, from
their spectra, as cumene peroxideradicals. Experiments on the measurement of .

.5 the steady-state.csmcentration of {cumene ‘peroxide radicals were conducted at 68 '
"~ 90C and with conceatrations-of-I- J£.0.02-0.55 mole/liter. - spee
~ 1 varied from 5x10°% to 2,4x10-4 mole/liter,sec.. ‘With I,
. from wisi'.le;SBxlolﬁ,‘ e, ~30800, - Absolute values of:
" tions of peroxide radicals lay within 5x10135-4;
' and measured values were close., Orig, art, has: -1
formulas. : T SO T
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