"APPROVED :
FOR REFEASE. Thursday, July 27, 2000 CIA-RDP86-00513R00041211

af.
B 7~4)
AUTHORS: Knorre, D. G., Mayzus, 7. Ke» sov/76-55-w-36/45
Harkin, M. Ie' man\ml', N. M. T
M .
TITLE: ~ The Kinetics of the vValence Changes of Manganese Staarate in

the Course of the Initial Macroscopic Stage of the catalytic
Oxidation of n-Decane (Kinetika valentnykh prevrashcheniy
stearatas margantsa v khode nachal!noy makroskopicheskoy stadil
katalizirovannogo okisleniye n-dekana)

PERIODICAL: %hurn§1 ¢izicheskoy khimii, 1959, Vol 33, Nr 1, PP 213-218
USSR o .

ABSTRACT: A short time ago it was found (Refs 1-3) that on the oxidation
of nedecane (1) several changes take place in the laurates and
stearates of manganese and cobalt. A valence change of the

catalyzer takes place which causes its falling out and becoming
ineffective (Ref 4). In the case under discussion the kinetics
of the accumulation of colored intermediate produc ts of these
catalyzers are investigated, The oxidation of (I) took place in
a way already descrived. The gamples were oxamired in the wave
length of 400 m{ﬂ by the spec trophotometer sF-4. It is stated
that the effective activation encrgy of the accumalation of the
Card 1/2 intermediate products of manganese stearate is 8.1 kcal on the
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Stearate in the Course of the Initial Macroscopic Ztage of the Catalytic

Oxidation of n-Decane
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oxidation of (I), whereas the activation energy of the further
reduction of the intermcdiate compound is 16.1 kea.. The
abgsorption coefficients of the intermediate compound were
determined in cumene (since it is simpler than in (I)) and at
400 m 4 the value 780 1/g-mol cm was found., Beer's (Bey) law
is followed up to a catalyzer concentration of 0,016 m(Fig 7).
Tests with (I), tetralin, and cumene showed that the absorption
coefficient of the intermediate compound obviously does not

- depend too much on the hydrocarbon to be oxidized (Fig 6). The

kinetic curves of the accumulation of colored inte:rmediate
products show an initial acceleration (Fig 7). At =he curve
maximum cumene and tetralin show a complete transizion of
manganese stearateto ahigher valence stage and (I) a 30.5%
transition only. There are 8 figures and 4 Soviet references.

Akademiya nauk SSSR Institut khimicheskoy fiziki,Moskva

(Academy of Sciences, USSR, Institute of Chemical Paysics,

Moscow)
July 17, 1957
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507/15-33-2-25/45

Knorrey D. G., Mayzus, Z. K., Harkin, 4. I., Epanuel', &, X, .-

Kinetica of the Reaction Between Decyl Hydroperoxide and
Hanganous Stearate in n-Decane (Kinetika vzaircodeystviya
gidroperekisi detsila so steeratom margantsa v n-iekane)

Zhurnal fizicheskoy khimii, 1999, Vol 33, ¥r 2,
pp 398 - 404 (VSS3R)

Several papers on the oxidation kinctics of hydrocarhons
involving mangnnese or cobalt catalyats report thnt the
catalyst is ohserved to acaume a higher valence number, In
regard to this geveral hypotheses have been set forth by
Ye. T. Denisov and N. i, Emanual' (Ref 6), B, V. Yerofeyev
and L, I. Chirko (Ref 7), und others (Refs 4,5). The question
of through what reaction the charge in the valence of the
cat. lyst takes place has until now, however, not teen ex-
plained. The first experiments carried out in the work re-
ported in this paper showed that the reaction aentioned

in the title occurs very fast, It was for this reason that
an apparatus was constructed (Fig 1) which could directly
measure the optical density of the reaction mediun. The
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apparatus is similar in principle to the 5F-4 spectrophoto-
meter. The kinetic curves obtained with varioug concontra-
tionn of the manganese stearate (I) show (Fig 2) that the
reaction is complex, The reaction is a first order reaction
(Figo 3,5). Tho kinetic curves (Fig 4) for 859C show that
& moxinum transformation occurs with ratios of (1): deeyl
hydroperoxide (II) of 9.7-80%, at 4.83-56%,and 3.27-40%.

An increaso in temperuture increnses the velocity of the oxi-~
dation reaotion an well as its depth, whereby there is

algo a decreane in the inducod decomposition of (I1), which
occurs in addition to the accumulation of the oxidized form
of (I). Since the rule of the induced decomposition of (II)
is unknown only the upper limit of the activation enerpy
could be relinbly detormined (22.5 keal), but for a first
approximation of the motivation energy a value of 18 keal
wag obtnined. The rate constant for the reaction giving an
Accumulation of the colored reastion produet (oxidized fora
of (I)) 40 written as

ko 2.8.1011e-18000/RT1/m01e.uec. There are 7 figures and
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" Kinetics of the Reaction Between Decyl Hydroperoxide 307_/76-5}-2-25/45
and Manganous Steusrate in n-Decane

12 references, 5 of which are Soviet,

ASSOCIATION: = Akademiya nauk SSSR Insti

(Academy of Sciences,
Moscow)

tut khimicheskoy fiziki, Moskva -
USSR, Institute of Chemical Physies,
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.reaktaii katalizirovannogo okisleniya n-dekana)

Phase which were observed in the investigations of n.decane

reaction with a emall induction reriod tekes place, n-decane

CIA-RDP86-00513R00041211

— — Ll
Knorre, D.G., Chuchukina, L. 6., S0V/T6-33-4-20/32
Emanuel!, N.M,
N —
On the Phenomenon of Critical Compentration of cn(cﬂzﬁcoo)z

in the Reaction of Catalytie. Oxidation of n-Decene
(0 yavlenii kriticheskoy kontsentratsii Cu(c17335000)2 v

?hurn§1 fizicheskoy khimii, 1959, Vol 33, Nr 4, pp 677 - 882
USSR ' .

In the present paper a new example is given of the c:ri'tical
pPhenomena in reactions with degenerated branchings in liquid

oxidation in the presence of copper stearate (I)o At a certain
concentration of (I) a complete stop of the reaction wes
observed while at this concentration a self-accelerssed

(II) was produced electrolytiocally (Ref 5) and (I) azcording
to a method of production desoribed. (I) and (II) were
dissolved in a nitrogen current and the moment where oxygen
vas introduced was regarded as the beginning of reaction,

CIA-RDP86-00513R00041211(
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On the Phenomenon of Uritical Uoncentration SOV /76-33-4-20/32
of Uu(§717E35000)2 in the Reaction of Catalytic Oxidation of n-Decane

Card 2/3

0,03 - 0.10 mol% of (I) were used and the peroxides, cartonl
compounds, acids, and copper were determined according to the
‘course of oxidation; the latter according to two methods:

cu®* and the entire copper. A catalytic effect (Fig 1 for

0.03% (1)) could be observed until a concentration of C.06-mol%h -
(I) ip attained. A change in the copper valency in the induction
period is explained by a reaction of (I) with intermediate
oxidation products of (II) (e.g.bydrogen peroxides) which

causes the self~-acceleration proper of the process. The increase
of the induction period at an increase of concentration of (I)
is indicative of a second- the inhibiting - effect of (I) which
apparently is based on a destruction of the chains at the
(I)-molecules, The critical concentration is at 0.0€5 mol% (I)
at which the induction period is longer than 15 hours and

where the oxidation rate also changes. The phenomencn of the
critical concentration of (I) is explained by the redical-chain-
mechanism of hydrocarbon oxidation, There are 5 figures, 1 table,
and 9 references, 6 of which are Soviet.
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On the Phenomenon of a Critical Concentration SOV/76-33-4-20/32

of ()1:,((:1.[E35(!00)2 in the Reaction of Catalytlse .Oxidation of mn~Decane

ASSOCIATION:s Akademiya nauk838R,Institut khimicheskoy fiziki Moskva
(Academy of Soiences of the USSR)Institufi of C’inemical
Phyaios)l(osoow) :

SUBMITTED: GSeptember, 28, 1957

Card 3/3

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211(



"APPROVED FOR RELEASE: Thursday, July 27, 2000

'5(4)
AUTHORS
TITLE:

DPERIODICAL:s

ABSTRACT:

Card 4/2

~ Gagarims,A. B., Emanuel', N. M.

50V/76-33-7-29/40

Kinetio Rules Governing the Reaction of Methane and Nitrogen
Dioxide '

Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 7,
pp 1641 - 1647 (USSR)

Small additions of N02 to air or oxygen in gaseous-liquid

phase oxidations of hydrocarbons are known to have a strong
stimulating effect (Refs 1,2). Among numerous articles on

the reaction of paraffins and NO, there are only two (Refs

9, 10) dealing with the kinetioc %roatment of this process, Jinoce
an unsuitable method was applied in (Ref 10), the zuthors inves- -
tigate in this article the afore-mentioned subject within the
temperature range where NO2 dissociates noticeably. For this

purpose, an ordinary static vacuum apparatus was used, i.e.
a reaction oylinder (15 cm long, volame of 200 ca’). The authors
applied a method by which the reaction vessel was Jiiied with

CH4 as soon as the dissociation of the previosusly introduced

NO? was in equilibrium. The kinetio rules governing the reaction
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were determined by plotting xi.otic curves on the basis of
the pressure rise (measured by means of a diaphragm gauge)
as well as of N02 consumption (photocolorimetrically deter-

mined). Measurements were made at 360 - 420° and an initial

CH4 pressure of 50, 100, 200 and 300 torr. The suthors further

pade experiments with additions of NO or oxygen. Experimental
resulte led to the following conclusicnss The rate of the
total presgure rise of the zero-th crder, whereas cshat of the
initial pressure of CH, is of the first order, The pressure
rise is accelerated by4N0 additions, while the addition of oxy-
gen strongly inhibits the reaction. The resultant effective
activation energy of the process amounts to 42 xcal/mol.There
are 9 figures and 10 references, 5 of which are Soviet.
Akademiya nauk SSSR Institut khimicheskoy fiziki Moskva
(Academy of Sciences of the USSR, Institute cf Chemical Phy-
sica, Moacow)

February 21, 1958
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TITLE: Kinetiocs and Chemism of the Reaction of Methane With Nitrogen
Dioxide

PERIODICAL: %hurn;l tizicheskoy khimii, 1959, Vol 33, Wr 8, pp 1872~1879
USSR

ABSTRACT In continuation of a previous paper, an jnvestigation of
the intermediate and final products of the reaction between

methane (I) and nitrogen dioxide (11) was carried out and
4he kinetic behavior of the reaction products was examined.

Besides the analytical methods described in publications,

analysis methods partioularly developed for that purpoee

were used as well. The analyses showed that the reaction
products are nitromethane (111), €0 (IV), CO, (v), §O (VI),

and traces of formaldehyde, and HCN (vII), The kinetic be-
havior of ‘lLese subatances was axaminad in a static vacuum
unit with ¢ reection veasel made of molybdenum glass (200 cms).
The kinetios of the formation of (I11) was examined thorough-
ly. It was ‘ound thet (111) forms as an intermediate product
Card 1/2 and further decomposes.:A complete analysis of the reaction
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" Kinetics and Chemism of the Reaction of Methane With Nitrogen Dioxide

ASSOCIATION:

SUBKITTED:
Card 2/2

S0V/76-33-8-33/39

products rendered it possible to determine a material balance
with respect to carbon and nitrogen (Table 1). The following
rate constant is suggested: [CH][NO

. okt 2

0
(k = summary rate oconstant, [034], [NOQ] afxd PZ] = progsures

of (I), (II), and.oxygen). Data for the value of w/k are given
in mm Hg for up to 15 minutes after the beginnirg of the re-
action (Table 2). Various thermodynamic constants relating

to the reaction investigated are computed; and it is found
that the reaction of (I) and (II) follows two separate direc-
tions - the nitration of (I) while (III) forms, and the in-
tensive oxidation of (I) with the oxygen from (II), while

(IV) and (V) are formed. There are 4 figures, 2 %tavles, and

12 references, 4 of which are BSoviet,

Akademiya nauk 5SSR,Institu$ khimicheskoy fiziki,Moskva
(Academy of Sciences USSR; Institute of Chemical Physics,Moscow)
February 21, 1958
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Doklady Akademii nauk SSSRy 1959, Vol 124, Nr 5, PP 1157=-1159

tmanuel!, Mo Me, Corresponding Member, sov/zo;1n4~5-56/62

the Selective Inhibition of the Activity of Reduction-Oxidation
Enzymes in Tumoral Cells Wher Acted Upon with Inhibitors of
Chain Reactions (Izbiratelinoye podavleniye aktivnosti
okielitel'no-voeetanovitel'nykh fermentov ¥ opuktolevykh
kletkakh pri vozdeystvii ingibitorov tsepnykh reaktsiy)

(USSR) .

Since many years the jdea of a selective jphibitlon of
fermentative procesees ip tumoral cells, a8 & rational
principle in cancer chemotherapy, focuses the interest of the
scientists (Ref 1). The first twe authors (Ref 2) proved an
4{nhibition and a retrogression of leucosis in mice under the
action of non toxic iphibitors of the oxidative chain reactiions
(butyl-oxy-anisole, jonone, propyl gallate)(Ref 2). There Jere
reasons (the radical mechanism of the reduction-oxidation
prooessee) for assuming that the inhibition merticned in the
title is one of the reasons of the tumor {phibitirg effect of
the mentiomned substaxces. This disturbs the fornation processes
of some energy-rioch compounds which are necessary for the

CIA-RDP86-00513R00041211(
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‘paper results could be obtained which confirm the above

{n mice, leucosis of tiack mice (1ine C-57, strain LA),
. y

CIA-RDP86-00513R00041211

jntense biosynthesis in the neoplastio growth. In the present

asesumption. The suthors investigated enzymes of the
succi noxidase system. The ascitioc cancer of Ehrlich (Erlikh)

aoridine sarooma of miue and the Braun~Pirs tumor of ratbits
gparved for the sxperiments. Cells of the ap>itis caomncer ag well
as tumeral tissues of other new £yrmations reduce? to small
pleces wers incubated for 30 minutes iz 0.75, 0.45 and 0.075%
propyl gallate golution. These conaentrations inhidit the
activity of sucsine dehydrogenase in the celis of all tumors
investigated (Figsi, 2). The aotivity of this enzjme is not
guppressed in heaitby liver and spleen calls by propyl gellate
solutions of 0.15 and 0,075% (Figure 3). Incubativn in a 0.75%
solution ia, however, {nhibiting, This inhibition is reversible
in afflioted as well as in sound oells. The diffeences in the
propyl gallate effect on the reduction-oxidation srocesses in
normal and tumornl cells are probably due to a di’ferent _
permeabllity of the c3lls and their components(e,;.mit;chcndrid

CIA-RDP86-00513R00041211(
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The -Selective Inhibition of the Activity of SOV/20-124-5-56/62
With Inhibitors

Reduction-Oxidation Enzymes in Tumoral Celle When Acted Upon
of Chain Peactions ’
to propyl gallate. Thus, propyl gallate nas & selestive effect
on tumoral cells in certain concentrations. This is expressed
by the jnhibition of the activity of dehydrogenases which.
participate in various reduction-oxidation procestes 88 well as
of cytoohrom<xidase. The thus influencad cells locse their
implantation power. There are 3} figures and 6 references,
5 of which are Soviet.

eskoy fiziki Akademii nauk SSSR

ASSOCIATION: Inmstitut khimich
f,Science;,Ussn)

(Institute of Chemical Physics of the hcademy ©

SUBMITTED: November 25, 1958
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XU HOXS: Vasil!yev, Re Fay Karpukhin, O. Nog SOV/20»124~6-21/55
Shlyapintokh, VY. Ya., Emanuel', F. K., Corresponding Member,
' AS USSR i ‘
prTLE: = GOas Initiation by Ozone in the Reaction of the Oxidation of

Igodecane and the ramiluminescence Connected Witk It
(Gazovoye ipitaiirsvaciye <zonom V reaktsii okisleuiya izo~
dekana i svyazuinsys 8 nim khemilyumineatsentsiya)

PERIODICAL: ‘ ?okla%y Akademii nauk 883R, 1959, Vol 124, Nr 6, pp 1258~1260
USSR '

ABSTRACT : The present paper deals with the stage of initiastion by ozone
. in segregated form, {,e. the authors investigate suoh phenom-
ena and processes as 0COUr during the sunort action of the
jnitiator. Isodecane (2.7~d1methy1-ootane) was used as test
object. Preliminary tests showed that if ozone i3 blown pas*
during a short time the reaction is accelerated songiderably.
The suthors recorded a weak glow which was produced during
the bubbling of oxygen (containing 2.3 % ozone) by isodecane.
This isodecane was in 2 glass oxidation cell at temperatures
of 20-90°. By glow the photomultiplier FEU-19 served as an
card 1/3 jpdicator of the glow. The photoelectric current was recorded
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GCas Ixﬁtiation by Ozone in the Re;ction of the SOY/ZO-»124«6-21/55
Oxidation of Isodecane and the Chemiluminescence Connected With It
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by means of the alectronio potentiometer EPPV-51. The firat
disgram shows the intensity of glow as 8 function of time
during the uninterrupted blewing-through of ozone and iso-
decane at a temperature of 55°. Intensity inorenses gradu-
ally and, after 2.9 rours; it attains a maximum after which
it gradually decrenses, As soon &8 the adding of ozone is
interrupted, the glow immediately vanishes in all stages of
the reaction. If ozone is again supplied, the previous inten-
gity 1a quickly‘restored, According to these results the glow
is caused in the interaction between ozone and a compound,
which was formed already before this jnteraction as the
result of a reaction of ozone with carbon. The a'aove mentioned
intensity maximum indicetes that the concentration of this

- hypothetical compound pagses through o maximum. In this case

the kinetics of the acoumulation of this compound agrees

with the kineties of the accumulation of the intermediate
product in the case of successive chemical reaction. An other
possibility of explaining the phenomena discussed is re-
jected on the grounds of being unsuited. A furtrer proof of
the intermediate character of the product of primary interactin

CIA-RDP86-00513R00041211(
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with ozone was supplied by experimen
higher temperatures. Thus, the inter
normal hydrocarbons at moderate tenperatures is & complicated
process in the course of which a relatively stable inter=
mediate compoud 18 formed, There are

references.
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Loss of the AblLity to be Grafted when Acted upon oY Chain-re-
action Inhibitors in Vitro (Izbiratel'noye umen' gsheniys goder-

zhaniya REK v opukholevykh kletkakh 1 potexya jmi sposobnosti
privivat'sya pri vozdeystvil in vitro ingibitorov tsepnykh

reaktsiy)

PERIODICAL: ?oklé%y Akademii nauk SSSR, 1959, Vol 125, Kr 2, pp 411-413
USSR :

ABSTRACT: The authors found a principal possibility of the inhibition
and retrogression in the formation of tumors by use of the
aforesald inhibitors (Ref 1). The activity of important

redox ferments in tumor cells is suppressed by propyl gallate

in vitro (Ref 2). Thus these cells are deprived of the’e .~

energy they need for intense biosynthetic processes which

are typical of blastoma growth. Among these processes the

biosynthesis of ribonucleic acid (RNA) is of special interest,

which, according to modern ylews, forms a matrix for albumin
card 1/3 synthesis (Ref 3). There is a certaln connection between the

APPROVED F :
OR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211(



Selective Decrease of the RNA content in Tumor Cells SOV/20~125-2-49/64
and Their Loss of the Ability to bs Graftel whea Acted upon Uy Chain-reaction
Inhibitors in Vitro ' »

card 2/3

APPROVED FOR RELEASE: Thursday, July 27, 2000

APPROVED FOR RELEASE: Thursday, July 27, 2000

CIA-RDP86-00513R00041211

jntensities of albumin synthesis and the re-formation of

RNA. Also rapidly growing cells of tumor are known to possess
a high RNA content (Refs 4-6). The¥e are also some jndications
(Ref 7) that the decrease of RNA content below a certain
value stops albumin synthesis. In the present paper it was
found that a considerable selective decrease of the RNA con-
tent in tumor cells is caused by propyl gallate (as compared
to a regular cell) so that these cells lose the capability

of being implanted. Ehrlich- (Erlikh-) cancer of mice; care-
fully minced tissues of leucosis mice, Brown-lierce- (Braun-
pPirs-) tumor of rabbits, acridine garcoma of mice, sarcoma

45 of rats and Rous~sarcome of hens were used for the eXx-
periments. Already after an action of 0.75 % propyl gallate
solutiona for 15-30 min neither plasm RNA nor nuclear RNA

is vieible under the luminescence microscope (Fig 1 asb).

The change of the RNA content are reversible and can be
eliminated to a certain extent (Fig 1y V)e Experiments with
sound liver cells have shown that the inhibitor (0.15 %)
insignificantly reduces the RNA content within a short time;

CIA-RDP86-00513R00041211(
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.+ gelective Decrease of the RNA Content in Tumor Cells sov/20-125~2-49/64
and Their Loss of ‘the Ability to be Orafted when Acted upon by Chain-reaction
Inhibvitors in Vitro :

on the other hand, a complete adaptation of the cells follows
and the regular state is restored (Pig 2 a,b). Thus it was
possible to draw the important conclusion on the selective
effect of propyl gallate on tumor cells, which explains the
therapeutioal offcot of the inhibitor in vivo without

damage of the organism as a whole. The cells of the enumerated
tumors are therein completely deprived of the capability of
implantation. 1f they are washed out with physiologiocal

common salt solution, this lost capability is regstored. There
are 2 figures and 8 Soviet referencea.

SUBMITTED: . November 25, 1958
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* JJTHORS: gaamuel’, N. Mo, Corresponding Member AS USSH, 507/ 20-125-5-53/61
npoﬂm, L. P. '
TITLE: The Ioss of the Blastomagenic properties of the Virus of Rows’

Sarooma Under the Action of Propylgsllate (pPoterya blastomagennykh
svoystv viruss sarkomy Rousa pri vozdeystvil propilgallata)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Yol 125, Nr 5, PP 1148-1150 (USSR)

ABSTRACT: geveral malignant tumors are Xnown which can be revaccinated not
only by the transplantation of tumor cells, but also by the
introduction of filtrates of tumor tissues free from cells. This

capacity vanishes after the influence of one of the inhibitors of
the oxidative chain processes, of propylgsllate (Ref 1). This does,
however, not oocur {n consequence of the protein densturation. The
cells from which the jphivitor was washed out with phyaiologioal
sodium chloride solution beeome anew blastomagenic. This is as well
the case with cells (Ref 2) of such tumors which can be revaccinated
by means of filtrates free #yom cells (Rows' sarcoma of fowls,

mouse leucosis). The authors are with respect to the rdle of the
free radicals in the growth processes of ibe tumor (Ref 3) of ihe
opinion that the spreading of the virus tekes in many cases place

Card 1/3 by the transformstion of the cell cytoplasm, not by separation
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" ghe Lops of the Blastomagenioc properties of the Virus of Rows' SQV/20-125-5-53/61
Saroonma Under the Aotion of Propylgallate

(Ref 4), In suoh oases the progressive virus propagation has &
character similar to the nonsteady chemiocal processes which are
stimuilated by free radicals (Ref 5). The references 6,7 deal with
the possible autocatalytic character -of the virus gprasding. A
slight jnactivation of the virus by the oxidation with oxygen is
as well interesting (Ref 8). All that may prove free-radical
character of the virus particles, Thus may be assumed that the loss
mentioned in the title after the influence of the inhibitors is
related to the loss of the free-radioal properties by the virus.

As a consaquence of this may be assumed that an inactivation of
the tumor forming viri end the loss of the blastomagenio properties
of filtrstes free from cells is possible by the
iphibvitors of the free-radioal (chain) processe
propylgallate did not cause abrupt ehiftsiof the pE-value in the

s of the authors (it remained between 6.7 and 6.9). The
s1 physiological sodium chloride solution

and experiment with propylgallate in an equal solution: 0.75, 0.15,
lgallate solution on

and 0.075%) were kept 30 minutes in the propy

joe. Experimental- and contro
Card 2/3 injected into the right or left wing respective
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The Loss of the Blastomagenic Properties of the Virus of 80V/20-125-5-53/61
Rowa' Sarcoma Under the Action of Propylgallate

ASSOCTATION:

SUBMITTED:

Card 3/3

same fowl. The latent period up to the formation of the tumor
took 7-12 days in the case of the filtrate without propylgallate.
The fowls died after 18-20 days. As a rule, no tumor was produced
in the cass of a filtrate inhibited with 0,75% propylgallate

(Fig 1,a,b). Only 3 of 30 fowls had tumors the rate of growth of
whioh was, however, to a great extent inhibited (pea-sized instead
of chicken egg-sized like in the control). 0.15% »ropylgallate lead
to an inhibited tumor formation, whereas 0.075% was inastive.
Finally the authors make the attempt of interpreting tte obtained
results. Propylgallate suppressad the activity of the radox ferments,
. g. of the dehydrases. R. M. Radzikhovskaya helped ir this
investigation, There are 1 figure and 14 references.

e
Institut khimicheskoy fiziki Akademii nauk SSSR {Institate of
Chemioal Physics of the Academy of Sciences, USSR)

February 11, 1959
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' AUTHORS: Denisov, Ye. T., Mayzus, Z. K., S0V/20-128-4-33/65
Skibida, I. P., Emanuel', N, M,, Corresponding Member, AS USSR
‘TITLE: Kinetic‘Laws for Autocatalytic Reactions in Open Systems

PERIODICAL:  Doklady Akademii nauk BSSSR, 1959, Yol 128, Fr 4,
: . pp 755-758 (USSR)

ABSTRACT: In ohemical technology, the continuous proness of reactions
is attempted moTre and more, i.e. ©O reactions in open systems.
While the kinetics of simple processes had already been in-

vastigated (Refs 2-4), no data are available on autocatalytic
processes. Pherefore, the continuous oxidation of oyclo-
hexanone to adipic acid by oxygen at 1300 was studied. The
apparatus used permitted the automatic maintenance of the
inflow of raw material and of the outflow of the reaction
productn. The term of ngpecific velocity" v is ¢efined as

the volume of the liquid initial component supplied to the
unit of volume of the reaction vessel in the untt of time.

The value % indicates the average duration of stay of the

liquid in the reaction vessel. The contant of hydrogen per-
card 1/3 _ oxide, adipic acid, and CO,y in the reaction product is
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Kinetic Laws for Autoocatalytic Reactions in $0V/20-128-4-33/65

determined for different v, In the continuons process, &
gtationary state appears, i.8. the reaction rate and the
discharge of the end product are in an equilibriun relation
to each other. Figure 1 shows the dependence of the equi-
1ibrium concontration of adipic acid on V. In the transition
from the periodic process to the continuous one, it is of

no importance in which phase of reaction this transition
takes place since the equilibrium concentration is formed
corresponding to ¥, irrespective of the oxidation degree
attained. While for simple reactions the rate rises mono-
tonously with v, there is a different dependence for auto-
catalytic reactiouns since not only the concentration of the
jnitial product but also that of the resulting intermediate
product (hydrogen peroxide) is decisive. Figure 3 shows that
the reaction rate passes 8 paximum at a gertain vy if v keeps
on rising, the reaction rate falls since the concentration
of the hydrogen peroxide becomes lower. The equation for the
maximum reaction rate 18 written down. It is pointed out
that in the continuous process, in comparison with the
periodic process, & gmaller amount of burning to CO, and H20

APPROVED FOR RELEASE: Thursday, July 27, 2000
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Kinetic Laws for Autocatalytic Reactions in sov/zo-128-4-33/65
Open Systoms

occurs because the reaction ‘products remain in the
reaction zone for a shorter period. There are 3 figures
and 6 references, 3 of which are Soviet.

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

SUBMITTED: June 22, 1959
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5/595/60/000/000/004/014

: E196/E535
AUTHORS:  Emanuel', N.M., Berezin, I.V. and Denisov, Ye.T.
TITLE:  The oxidation of cyclohexané
SOURCE: : Vsesoyuznoye soveshchaniye po khimicheskoy perarabotke

neftyanykh uglevodorodov Vv poluprodukty dlya sinteza
volokon i plasticheskikh mass, Baku, 1957. Bakau, Izd-
vo AN Azerb.SSR, 1960, 143-156

TEXT: The kinetics of oxidation of cyclohexane were investi-
gated without using catalysts, with catalytic salts and with a
stimulating gaseous initiation, . The aim of this study was to
gain more information on the oxidation of cyclohexane which is
important in the production of cyclohexanone and adipic acid for
the nylon fibre industry. A further aim was to determine the laws
governing this simple liquid phase oxidation and to apply these
laws to more complicated hydrocarbons. Without a catalyst
satisfactory velocities can be attained at pressures of 10-100 atm
and temperatures of 135-155°C. The main intermediate products
are cyclohexanone.'cyclohexanol and cyclohexyl hydroperoxide. A
second liquid phase appears when the reaction mixture becomes

Card 1/5
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The oxidation of cyclohexane 8/595/60/000/000/004/014
: ' E196/E535

saturated with water and adipic acid, which have limited

solubilities in cyclohexane, As the reaction is a chain
degradation-branching reaction, no single parameter can be used V/
to characterize it. The maximum absorption rate of oxygen is a -
function of temperature and obeys the Arrhenius equation, with an
activation energy of 27 kcal/mol. The log of the conversion
coefficient to cyclohexyl hydroperoxide over the first part of the
reaction varied linearly with the inverse of the temperature, with
activation energy 29 kcal/mol. For the intermediate cyclohexanone,

the log maximum concentration varied linearly with the inverse of

the temperature, the activation energy being 8 kcal/mol. The
transformation of the intermediate products was studied by the

use of radioactive carbon as marker and the following sequence was

found . : .

: OoH . ,‘( - ,
7 0, ‘/ | 0, adipic o co. + Mmonocarbon
‘\/_—-—') \/-5——— acid 2 5 2 acids

Card 2/5
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In glass vessels the hydroperoxide breaks down equally into
cyclohexanol, formed entirely by the decomposition of ¢yclohexyl
hydroperoxide, and cyclohexanone, from decomposition of the
hydroperoxide and oxidation of cyclohexanol,. Adipic acid is
formed exclusively by oxidation of cyclohexanone whilst the
esters are formed by direct esterification of the adipic acid
with cyclohexanol. In a steel vessel, however, cyclohexanone
is also formed by decomposition of the cyclohexyl hydroperoxide
radical. In the reaction withcatalyzing salts, cobalt stearate
dissolved in cyclohexane was used as catalyst. During the
reaction, the cobalt changes into the trivalent state, and after
a few minutes at 130°C the concentration of Co(TIII) bezomes
constant, then begins to decrease until after about 1.5 hours

it is all once more in the divalent state, With the appearance
of adipic acid the cobalt begins to precipitate as cobalt —
adipate, but part of the catalyst remains in solution throughout
the reaction. The catalyzed and non-catalyzed oxidations differ
as regards the reaction rate and concentrations of the inter-
mediate products. Experiments with different concentrations of

Card 3/5
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the catalyst (0.06 to 0.00023 mol %) showed that the higher the
amount of catalyst, the faster the rate of reaction, demonstrating
that, in the initial periods, it is a chain reaction whose rate
of initiation is proportional to the concentration of dissolved
catalyst. Similar results were obtained using cobalt adipate.
The catalyst has thus two functions - initiation of the reaction
and regulation of the proportions of the products, The rate of
absorption of oxygen in the uncatalyzed reaction remains

constant after the induction period; in the catalyzed reaction

it rises to a maximum and/decreases to a constant value which 18
less than that of the uncatalyzed reaction. This suggests a
self-delaying action. To confirm this supposition the catalyst
was removed from the reaction zone some time after initiation
and the final constant velocity attained was found to be higher
than for the uncatalyzed reaction. A new method of stimulating
liquid phase oxidation, using NOZ, was studied. The air was
saturated with NO, (0,4%) at a rate of 50 litres/hr. At 140°¢C
the reaction was markedly accelerated. The method was also tried
in combination with cobalt stearate catalyst. A table is
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The oxidation of cyclohexunc' S/595/60/000/000/OO&/014
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included which gives ylelds of acid and ketone for the various
methods of oxidation. A mathematical analysis of the reaction
is made on the assumption that it is a simple chain reaction
with a single intermediate and a single final product; the chain
is assumed to be broken by recombination of the free radicals.
Academicians B, A. Kazanskiy, G. S. Landeberg and N.N.Semenov
are mentioned in the paper. There are 10 figures and 2 tables,.

Table
Test Depth of Yield of Yield of
oxidation aclid,.% ketone ,%
Autooxidation 14.8 30 37
Oxidation with -
St,Co 18.5 - 58 23
Oxidation with NO2 19 57 22 -
Oxidation with )
St2Co + NO .22 51,5 27
2 .
card 5/5
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8265L
o ’ 5/195 /60/001/001/003/007
53200 B015/B060
AUTHORS: Mayzus, Z. K., Skibida, T. P., Emanuell; Hute—
. : Yakovleva, V. .
_TITLE: Chain- and Molecular Reactions of Intermedintes ir the

Oxidation of n-Decane']
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, Fo. 1, pp. 55-62

TEXT: The_ authors studied the decomposition kinetics of the hydro-
peroxides of n-decyl]in n-decane in the presence of o -naphthene acting

as an inhibitor. The lmtter was added at various stages of the reaction.
The constant of hydroperoxide decomposition without chain reaction was
calcalated from the kinetic curves and was found to equal 1.7 -

- 1.9.107 min.-1. It is near the value of the reaction rate constant

of the reaction chain branching in the oxidation of n-decane (X
21,1107 min.'1). From this the authors concluded that, besides the
decomposition of the hydroperoxide molecules into radicals without chain
reaction, there also takes pluce a molecular decomposition under the
formation of ketones and water. o« -naphthene was found to react not only

card 1/3
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with the noé radical but also with RO® radic

hydroperoxide decompoéition. The formation o
ahain branching occurs in parallel to two re
deccomposition of the hydroperoxide RCOH—>RO

the hydroperoxide with the hydrocarbon ROOH

established the effective reaction rate cons
resction in the oxidation of n-decane as the
monomolecular decompo3 )
inert solvent) and of the bimoleculer reacti
n-decane. The reaction rate constant of the

rises with the weakening of the C-H bond in

following order: decane? isodecane < ethyl be
oxidation of n-decane, the alcohols were fou
reaction and (pertly) a molecular reaction,

by a chain reaction. The ketones are formed

likewise used up by a chain reaction. N. N.

text. There are 6 figures and 7 references:

British.
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. 8265}
. Chain- and Molecular Reactions of Intermediates  5/195,60/001/601/003/007
in the Oxidation of n-Decane B015/B060

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

SUBMITIED:  January 4, 1960
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R | 88359, -
" .s/193/6o/oo1/b04/bo4/015
5.4300 'B017/B055 .
" AUTHORS: Blyuhberg, Ee A., Zaikov, G. Ye., Mayzus, 2. K.,_Enapnaldy
" K. n. ) ’
TITLE: Oxidation of Ethyl Alcohol in the Liquid- and the Gaseous

Phase Under Comparable Conditions
PERIODICAL: Kinetika i kataliz, 1960, Vol. 1, Fo. 4, Pp. 510-518

TEXT: The kinetios of ethyl alcohol oxidation in the liyuid- and the
gaseous phase were investigated at various temperatures and pressures.
Oxidation of ethyl alcohol in the liquid phase was carried out at
145-230°C .and 52-95 atm. The kinetic curves representing the ethyl
aloohol consumption and the enrichment of the reaction-product during
liquid-phase oxidation at 52 atm and 145, 200, and 230°C appear in Fig. 1.

The reaction rate inocreases with temperature. The activation enexgy of \\F
ethyl alcohol oxidation in the liquid phase is 10.2 koal/mole. The.
reaction products of ethyl alocohol oxidation in ‘the liquid phase at
200°c and 52 atm are tabulated. The main reaction products of oxidation
in the liquid phase are acetio acid and ethyl acetate. Fig. 2 shows the

Ccard 1/3
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‘ 88359
* 0xidation of Ethyl Alcohol in the Liquid- and $/195/60/001,/004,/004/015
the Gaseous Phase Under Comparable Conditions BO17/B055 :

kinetic curves of ethyl alcohol gonsu-ption and enrichment of resstion
products during oxydation at 230°C and 52, 70, and 95 atm. The oorres-
pounding curves for oxidation in the liquid phase at 52 atm and 145 and
200°C over eobalt acetate are shown in Fig. 3. Both the reaction

kinetiocs and the composition of the reaction products in gaseous phase
oxidation of ethyl aloohol differ from those in liquid phase oxidation.

In gaseous phase oxidation, CO and acetaldehyde are the main reaction
products. The kinetic curves of ethyl alcohol consumption and the enrizh-
ment of the reaction product during gaseous phase oxidation (200°¢ 3
20 atm) at ethyl alcohol concentrations of 2.6+ 1077 and 0-54.\10‘3nokyo-
are represented in Fig. 4. Pig. 5 shows the corresponding curves for
temperatures of 200, 230, 250, and 280°C and 20 atm at alcohol concentra-
tions of 2.6 +10~ nole/c-5. The influence of temperature on the gaseous
phase oxidation of ethyl alcohol at 200 and 280°0 and 200 atm is illustra-
ted in Fig. 5. The CO and CH4 contents of the reaction products increase

with temperature. The activation energy for the oxidation of ethyl
aloohol in the gaseoas phase is 18 koal/uole. N. N. Semenov is meationed.
There are 5 figures, 1 table, and 21 referencaes: 7 Soviet, 8 British,

Card 2/3
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88359

' o:xéation'of Ethyl Aloohol in the Liquid- and 8/195/60/001/004 /004/015
the Gaseous Phase Under Comparable Conditions BO17/B055

3 US, 1 Italian, 1 Indian, and 1 Swisas.

ASSOCIATION: Institut khimicheskoy fiziki AN SS8R (Institute of Chemical
Physice of the AS USSR)

SUBMITTED: June 10, 1960
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8560k

5/062 60/000/006/023/025/XX

: 20/B060
) 1910 a0 2203 B020/B
AUTHORS: Babayeva, A. A., Mayzus, %. K., and Emanuel'y, N. M.
TITLE: Part Played by the Surface in the Macroscopic Stage .

IaobutaneﬂOxidation]Reaot1on in the Presence of HBr

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh natik,
1960, No. 6; pp. 976-980

TEXT: The oxidation mentioned in the title consisgts of two distinct
macroscopio stages separated in time (oxidation of igobutane with oxygen
on tert. butyl hydroperoxide, and decomposition of hydroperoxide and ite
reaction with the initial hydrocarbon). The differential-calorimetric
method suggested by A. A. Koval 'skiy (Ref. 5) was used for the study of
the oxidation kinetics, and further evidence was found for the two-stage
reaction course, and the -part played by the surface in the mascroscopioc
stages of this reaction was defined. The reaction was ptudied in a static
vacuum system. A Mo-glase reaction vessel was washed out with a boric acid
solution for surface stabilization (Ref. 6). The differential thermocouple
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Macroscopioc Stages of Isobutane Oxidation B020/3060

Reaction in the Presence of HBr

 consisted of a constanten wire and several copper wires entered into

. Q.44~mm quartz capillaries. The junotion for the measurement of t.uperature 7
in the central zone was fixed in the central capillary, and the junction B

for the measurement of the wall temperature was fixed on the vessel wall. -

The heat flow between the temperature in the conter of the reaction

mixture and on the vessel wall was measured by a mirror galvanometer with

an accuracy of 2.8.10~9 a/um/m. The kinetic curves of the accumulation of

tert. butyl hydroperoxide and the heating curves of the reaction mixiure

during the isobutane oxidation in the presence of HBr are shown in Fige 1,

while the temperature dependence of ATmax (heating paximum) is illustrated

in Fig. 2. The activation energy determined from the inclination of the
straight line is 16.8 kcal/mole, which is in gocd agreement with the value .
of 16.4 koal/mole found earlier from the kinetic curves of the
,accumulation of tert., butyi hydroperoxide. Tests made by applying & KC1
layer first onto tbhe reaction surface vessel and then onto the surfaoce

of the central capillary revenled that the heating of the reaction mixture,
which corresponds to the reaction rate in the hydroperoxide foermation, ig
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part Played by the Surfsce in the . /062 60/000/006/023/025/XX
. Macroscopic Stages of Isobutane Oxidation B020,/B060

Lieaction in the Presence of HBr

caused by the liberation of heat in the reaction vessel interior and not
on its surface. For a proof of the heterogeneity of the second reaction
stage, the reaction vessel was f£illed with packing material, the kinetic &/
curves of the hydroperoxide acoumulation with packing material in the 4
vessal (Fig. 3) distinotly showing the different effects of the packing
material upon the first and the second reaction stage. The effect of the
packing material is the same at 1500 and 170°C. The missing effect of the
packing»material upon the kinetics of the process in the first stage proves
the homogeneous character of the tert. butyl hydroxile formation with a
heterogenecus initiation of the chains. The rate increase in the second
reaction stage with enlarged vessel surface proves he heterogeneous
charaster of this stage. In the oxidation-of isobutane in the presence of
EBr there occurs partly a decomposition of tert. butyl hydroperoxide undar
formation of acetone, and partly its reaction with isobutane to form

tert. butyl aloohol. In the presence of packing material (Fig. 4) the
apount of resulting acetone ig increased, and that of tert. butyl alcohol
ig decreased. There are 4 figures and 6.references: 5 Soviet and 1 Us.
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ASSOCIATION: Imstitut khimicheskoy fiziki Akadenii nauk SSSR (Institute

of Chemical Physics of the Academy of Sclencas USSR)

SUBMITTED: December 16, 1958 °
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82689
5/062/60/000/008/002/012
57.u300 . B004/BO54
AUTHORS ; ruglyakovs, K. Yo, and Emamuel ) . B
TITLE: Macroscopic Stages in the Reaction of Propane Oxidation in
the Presence of Chlorine " '

PERIODICAL: Izventiya Akademii nauk g34R, Otdeleniye khimicheskikh nauk,
1960, No. 8, PP: 1542-1341 .

TEXT: Various investigations (Refa. 1-4), ng woll as papers by Y. I.

Urizko and M. V. Polyakov (Ref. 5), H. S. Yenikopopov and G, S. Honoreva
(Ref. 6), studied the kinetics of exathermic chain reactions by measuring
the development of heat in the reaction mixture. The existence of two time- lx

pseparated macroscopic stagoa wanp obgoerved, The authora applied thise me thod
to study the course 8f propane oxidution. Fig. 1 shows the curves of heat
development and pressure variation for the stoichiometric mixture

CBHB + 02 at 340 and 35800 and 244 torr. The heat development shows & maxi-

gum, The linear course of the funotion 1og Ap = f(%) corresponds to Semenov's
law on the initial stage of branched chain reactions. With addition of 2%
by volume of chlorine, the character of heat development changes. Fige 2
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Macroscopic Stages in the Renction of Propane 8/062 60/000/008/002/012
Oxidation in Lhe Prcamnce of Chlorine B0O04/B054

shows the course of reaction at 32700. There are two maxima, the first
after 25 sec, the second after 600 sec. Figs. 3-5 show the course of Tre-
action with different ohlorine additions (3.5%, 6%) and temperatures

(340, 358, 372 C). The oxistence of two maxima ie explained by the course
of two degenerate vranched chain reactions, The authors give the following
reaction diagram: B + R —> C ¢ R (1); C—> 2R (2)3 A + R =» D + Q (3)

p + ¢ —> 2R' (4)3 R ~> loss {5)3 R* =% loss (6), where B is the initiating
admixture, A the jnitial substance, R and C the free radical and the end ‘X
product of the first reaction, R' and D the freo radical and the end product
of the second reaction. The linear breaking-off of the reactions (5) and (6)
is caused by the loss of radisals on the walls of the vessel. The authors
write down the differential equations for the reaction rates, gubstitute the
experimental data for concentration, as well ap the constants, and obtain
the kinetic curves Fig. 6 for B, C, and D by means of numerical integration.
The equation AT = k(Q1W1 + szz) is written down for the heat developm:nl

where Q1, Q2 denote the thermal affeot cf the firat and second stage, re:-
spectively, W, = -dB/dt; ¥, = an/dt; k = R2/M (R = radiung of the reawtien
vegael, A = mean heat conduotivity of the reaoling gusen). Pips [ ohuas
card 2/3 '
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"+ Maorosoopic Stages in the Reaotion of Propane 3/062/60/000/008/002/012
Oxidation in the Presence of Chlorine B004/B054 .

that this equii#ton oxhibita courccl of reaciién analogoua to the experiments,
dependent on the ratio of /%, The sutlors thank ». G. Knorre for the
discussion. Yhere are 7 figures and 7 Soviet refeorences.

ASSOCIATION: . Institut khimioheskoy fiziki Akademii nauk SSSR

(Institute of C exical Physics of the Academy of Sciences,
' USSB$

SUBMITTED: January 28, 1959

X
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s/062 60,000,009 /003/021

023 /B064
AUTHORSs obukhova, L. K. and E_ng_nuel' ’ MN. M.
QITLE: the Acid Composition in the Oxidation of n-Decane in the

Liquid Phase

PERIODICAL: - Izvestiya Akademil nauk SSSR. Otdeleniye khimicheskikh
nauk, 1960, No. 9, pP. 1544-1548

TEXT:s The authors studied the qunlitat'ive composition of the acid mixtures
and explain the quantitative kinetic iaws of the behavior of individual
acids formed in the course of n-decane oxidation. The apparatus, the
conditions of experimenting, and the methods of determining the reaction
produots have been desoribed in a previous paper (Rof. 1). Oxidation was
carried out without catalyst in the oxygen current ati 140°C. Special
methods of isolating the fraction of free acids, as well as their analysis
with respect to individual components were developed. The system
R-butanol - water - acetio acid (40 ml s 50 ml 3 2.5 ml) was used to
separate the acid mixtures deginning with formic acid and ending with
butyric acid, to separate the acid mixtures from C5 to 010 the system
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" . The Acid Composition in the Oxidation of 5,/062/60/000/009/003/021
n-Decane in the Liquid Phase : B023/B064

benzene -~ water - Tormic acid (1 01 1'1). An oxidizer amount, containing

‘10-15'10"4 M acids, was sufficient to identify the components and determine
them quantitatively. Special methods of determining were developed since
it was possible for mixtures to contain elso oxy- and ketoxy acids apart
from monocarboxylic acids. These methods are described in the following.
Fig. 3 shows the kinetic curves of the concontration of the main producta
of oxidation: peroxides, carbonyl compounds, alcohols, and acida. From the
chromatograms (Figs. 1 and 2), it is concluded that the acid products
chiefly consist of jowmolecular acids and acids of medium-molecular weight.
Fig. 4 shows kinetic curves of the formation of individual acids. The
analysis of the kinetic behavior of individual acids in the course of
reaction, permits the following conclusion to be drawns The kinetic
character of the curve does not change with increasing transformation
intensity, and does not depend on the molecular weight of the acid. Acids,
from acetic to valeric acld result in practically aqual quantities.
‘Capronic acid (06) gives a somewhat smaller yield, c7, however, forms only

nalf the amount of all other acids. In the course of investigation, the
amounts of acidsdo not change. The ratio between the keto-, 0Xy-, and
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n-Dacane in the Liquid Phase B023/B064

monocarboxylic acids remains unchanged in tho course of the process. Oxy-
and keto acids do never form more than 18% of the total acid quantity,
forming during oxidation. A burning out of the higher acids was not found
to exist in the oxidation process. In the authors' opinion, the acid
distribution established by them 1s not in agreement with accepted notions.
In conclusion, they point out that it would be ne:essary to study the
mechanism of individual stages of the complex oxidation process, leading
to the formation of the acids. There are 4 figures, 2 tables, ard 9
‘referencess 3 Soviet, 1 British, and 5 German.

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

SUBMITTED:  May 5, 1959 /
. . » >"
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BURLAKOVA, Yo,B,; DZANTIYEV, B.O.; ZEFIROVA, A.K.; SERCEYEV, G.B.;

_RMANUEL!, N.M, |
Thermal and radiolytic oxidation -of methyl oleate. Izv.vys.
ucheb,zav.j khim,i khim,tekh, 3 no,2:265-271 160,

, (MIRA 14:6)

1, Moskovskiy gosudarstvennyy universitet imeni H, T, Lomonosova,

- kafedra khimicheskoy kinetiki.
. (Oleic acid)
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8/074/60/029/012/003/004
I BO13/B078

AUTHORS: Denisov, Ye. T., Emanuel', N. M.

TITLE: Catalysis With Metals of Variable Valence in Oxidation
Reactions in the Liquid Phase

PERIODICALi ‘Uspekhi khimiti, 1960, Vol. 29, No. 12, pp. 1409 - 1438

TEXT: This is a survey of experimental data published over the past
decade concerning oxidation processaes in the ligquid phase under the
catalytic action of metals of variable valence. The review offers a broad
outline of mechanisms by which the salt-catalysts act upon the oxidation
of aldehydes and hydrocarbons. The existing experimental material con-
cerning the catalytic oxidation of organic compounds (Refs.4-6, 8, 10,
16-49; Figs.1-6; Tables 1-3) indicates that catalysts of variable valence
take an aptive part in the initiation of chains. The basic difference
between these catalysts and the peroxides as well as azo compounds is that
each molecule of the catalyst. may repeatedly participate in the initiation
of a chain by causing the transformation of molecular products into free
radicals. The mechanism of the initiation of chains, however, has not been
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: Oxidation Beactions in the Liguid Phase B0O13/B0O78

investigated more closely. A further function of catalysts of variabls:
valence, e.g., the tearing of chains has been exanmined in Refs.11, 20-23%,
27, 38, 50-52. (Tables‘7-11). Such a reaction takes place when the

catalyst reacts with free radicals. The inhibiting effact of-the'catalystsg/
is in most ocases non-apparent due to the stronger acting effect of -
ipitiation. A thorough study of the inhibiting effect of catalysts is
gtill in its initial stage. Physico-chemical properties of catalysts in
hydrocarbon solutions were investigated in Refs.3, 5, 20-24, 43, 53-64
(Pig.12, Tables 4,5), where selt molecules were found to associate into
micellas. About the dependence of oxidation rate on the concentration of

the catalyst, opinions diverge. Just as with the oxidation of hydrocarbons
in the gas phase in the presence of catalysts (Ref.65), also in the ligquid
phase in the presence of catalysts of variable valence the reaction course
was observed to take place in successive macroscopic stages limited in

time. (Refs.8, T, 10, 59, 65, 553 Figs.13, 14). The causes of such a
atepwise course could, up to now, only be explained in roagh outlines. The
study of the regulating action of the catalyst during oxidation is dealt
with in Refs.10-12, 17, 21, 67-73 (Figs.15-20, Table 6). On the basis of
existing experimental materials, the following may be stated on the
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Oxidation Reactions in the Liquid Pkase BO13/BoTs8

catalytic effect of metal salts of variable valence; The effect of salt
catalysts upon oxidation ia complicated and hag various aspects. The
catalyate reant with oxidation products such ag hydroperoxides and
aldehydes under formation of free radicals, At the same time, several
catalysts reagt with free radicals under tearing of chaing. Under certsin
conditions, such catalysts have an inhibiting action upon oxidation.
Besides, salt catalysts contribute to the lengthening of chainsg and
regulate the composition of the resulting oxidation Products. While the
catalysts have an effect on the process of oxidation, they undergo com-
plicated Physicochemiocal transformations in their turn, Products of the
developing reaction, particularly acids, extract the catalyst in the
precipitate, which causes the further course of reaction to take place ,
under a weaker participation of the catalyst. In spite of the complicated V/
mechanism of catalytic oxidation, a number of symptoms could be detetmined,
the knowledge of which will undoubtedly help in working out rigorously -
controllable oxidation methods. Mention is made of V. K. Tsyskovskiy, '

« A. Kiseleva, and B. G. Freydin. There are 20 figures, 6 tables, and
73 references; 31 Soviet.

ASSOCIATION: Institut khimioheskoy fiziki AN SSsr (Institute of Chemical
Card 3/3 Physics of the AS USSR)
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6899;;
Maysug, 2. K., .Eganpells Ne Moo s/ozysoﬁ 31/02/040/071
"Corresponding Member AS USSR, - B0O0O4 /BOOT -

Yakovleva, V, N.

The Mechanism of the Decomposition of Intermediate Hydroperoxides
in the Oxidation|of n-Decanes'|in the Liquid Fhage

?oklagy Akademii nauk SSSR, 1960, Vol 131, Kr 2, pp 351 - 353
USSR

It was the aim of the present raper to determine the quantitative
relationship between the molecular and chain-reaction decay of

the hydroperoxides of n-deoyl in the oxidation of n~decane in an
oxygen current at 130°, The investigation was carried out by ad-
ding a-naphthol as inhibitor of the decomposition of hydroper- L////
oxides in various stages of oxidation. Pigure 1 shows the action
of a-naphthol upon the concentration of the hydroperoxides. The
increase in the concentration of the hydroperoxides is rapidly
stopped; in which case, however, the concentration does not re-
main constant, buit a noticeable decompcaition of the hydroper-
oxides by reaotions different from chain reactions may be observed.
The velooity constant of this reaction is independent of hydro-

pe:oxidé_oonoentration and equals 1,7.10~° min~', As this value
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is oonsiderably lower than the constant of the total hydroperoxide

decomposition measured in reference 1, the oxygen supply was

stopped at a certain concentration of the hydroperoxides, and the
decomposition of the hydroperoxides was inveastigated with and
without addition of the inhiditor in nitrogen atmosphere. As
-shown by the kinetic curves represented in figure 2, the degompo-
sition of the hydroperoxides is considerably inhibited by the in-
hibditor. The non-chain reaction-like decomposition in the pres-
ence of the inhibitor is not influenced by oxygen. As no R02-ra-

dicals ocour in nitrogen atmosphere, the a-naphthol must enter
into reaction with other free radicals{] e.g. with RO-radicals.
The ratio between the decomposition rate of hydroperoxides by
chain- and non-chain reaction does not remain constant in the
course of oxidation. The ratio between the decomposition rate

in the non-inhibited proceas and that in the presence of
a-naphthol at the same hydroperoxide concentration served the
purpose of a qualitative evaluation. The length of the decomposi-
tion chain determined in this manner changed from 20 links at the
beginning of the reaction (hydroperoxide concentration = 0.6%)

v
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ASSOCIATION:

%0 j links with & hydroperoxide ooncentration of 2,1%, Pigure 3

shows that the decomposition velooity constant rapidly deoreases
with inoreasing concentration of a-naphthol to a consiant value,

whioh amounts to 1.7 - 1.9.10™° min~', In the oourse of special q/
experiments, the authors found that no ketones are formed. Mea=~
surement of the alcohol concentration and of the hydroperoxide
ooncentration of n-decyl in the presence of phenol as inhibitor
resulted in full agreement of these values. This means that the

total quantity of aloohol has formed from the hydroperoxides by
the transformation of RO-radicals. There are 3 figures and

8 references, 4 of which are Soviet.

Ingtitut fizicheskoy khimii Akademii nauk SSSR (Institute of
Fhysical Chemistry of the Academy of Sciences, USSR)

SUBMITTED:
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81421
8/020/60/132/06/61 /068

21300 | BO11/B003

/ AUTHORS: apezhingki 1. Io, Emanuel! u..l‘ corraapondiug
Menmber AS USSR TR T |

TITLE: Energy Levels of Metastable States of Biological Objects
and the Meochanism Underlying the Aotion of Certain

Protective Substances Against Radiation /4

PERIODICAL: - Doklady Akademii nauk 888k, 1960, Vol. 132, No. 6,
: PP 1441 - 1443 ’

TEXT: In a previous paper (Ref. 1) the authors proved that y-radiation
produces metastable states in protein, ribonuoleic acid!(RNA), and de-
soxyribonucleio acid (DNA). These are similar to those formed by photo-
exoltation of the most important ocomponents of the cell. The authoxs

studied the phosphorescence spactra (a.t 77°x) of several gubstances,

and desoribed the experiments with protein, DNA, and RNA. Further, they
took spectra of homogenates of some organs of mice and the phosphores-
cence spectra of several protective substances against radiation. Fig.1i

compares the speotra of a 1% solution of ovalbumin, a 0.01% solution of
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Energy Levels of Metastable States of Biologloal 8/020/60/132/06/61/068
Objects and the Meohanism Underlying the Action BO011/B003
of Certain Protective Substances Against Radiation

the ribonucleic acid of yeast, and of a 0.01% solution of DNA from the
thymus of the calf, The agreement of the triplet levels of RNA and DNA
with the two triplet levels of protein, liver, and milt homogenates
might be of fundamental importance. This is indicative of a mutual ener-
gy transfer between protein and nuoleic acids. The triplet level of DNA
is the lowest in the aystem under review. For this reason, DNA is proba-
bly damaged by radiation if energy is transferred from other chemical
‘components of the cell to DNA. Following this, the authors took spectra
of 0.1% of aqueous solutions of the following protective substances
against radiation: f-mercaptoethylamine, f-aminoethylisothiuronium,
tryptamine, serotonine, histamine, epinine, propylgallate, and isopro-
pylgallate (Table 1). It may be seen from Table 1 that wavelengths oor-
responding to the phosphorescence maxima of DNA, the protective sub-
stances againgt radiation, and the propyl esters of gallic acid are in
close agreement with one another. The energy transfer from triplet
levels of DNA to the triplet levels of the protective substances is
very likely in this case. Therefore, the damage of DNA must be con-
siderably reduced. One moleoule of the protective gubstance passes from
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Energy Levels of Metastable States of Biological 8/020/60/132/06 /61 /068
Objects and the Mechanigm Underlying the Action BO11 B003
of Certain Proteotive Substances Against Radiation

the singlet level to the triplet level. The interrelation between the
energy levels of protéin, RNA DNA, and one of the protective sub-
stances (p-meroaptoethyluminas is schematically shown in Pig. 2. The
mechanism underlying the aotion of inhibitors of free radical reactions
must be studied further, This mechanism may be regarded as an interac-
tion beiween free valences of the biradical and the inhibitora. Conge-
quently, a small amount of active radicals of the inhibitor migkt form.
If propylgallete.is introduced into a protein solution, the lifetime T
of the metastable states is considerably reduced, Tha protein loses its
phoophorescence, and t ia shortened by one-half or one=third. There are
2 figures, 1 table, and 6 references: 3 Boviet, 1 Swiss, and 1 Cerman.

ASSOCIATION: Institut khilﬁioheskoy fiziki Akademii nauk SSSR (Institute
of Chemioal Physics of the Academy of Sciences, USSR

SUEMITTED:" February 16, 1960
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s/027/60/1 33/01/40/070
B004/B0O0T
ST IR00
AUTHORS s Blng‘rs: Es Aoy Z&ikovg G. Ye., ualz“ﬂg 2. Ko,
Emanuel', N. M., Corresponding Member of the AS USSR
T —— _
TITLE: The Differences in the Oxidation Mechanism of Ethyl Ilcohol(\

in the Liquid and in the Gaseous Phaese

PERIODICAL: . Doklady Akademil nauk BSSR, 1960, Vol. 133; No. 1,
pp. 144 = 147 o

TEXT: In the preceding papers (Refs. 1, 2) some of the authors found that
the oxidation of n-butanelin the liquid state is more advaniageous than in
the gaseous state. In the liguid state, the reaction develops at lower
temperature and at a high rate, it is more selective and such prcducts of
an intensive oxidation as are characteristic of the reaction in the gaseous
phase lack nearly entirely. N. N. Semenov (Ref. 3) explained this differ-
ence by a change in the ratio of two competitive reactions:

RO, —> R'0° + R"OH (1) and RO; + RE — RO,H + R* (2). Low pressure and

high temperature are intended to promote the ocourse of reaction (1), high
pressure and low temperature are expeoted to promote that of reantion (2).
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The Differences in the Oxidation Mechaniem of Ethyl 8}02
Alcohol in the Liquid and in the Gaseous Phase BOO4

For %the purpose of checking this assumption, the 3uthors investignted

the oxidation of ethanol in the liquid phase (200°C, 50 atn) and in the
same sutooclave also the oxidation in the gasaous phase at reduced pres-
gure (20 atm), The results of both reactions are compared in Fig. 1. The
following oharacteristic features for these two reactions were observed.
1) Liquid phases No induotion period, high acetis acid- and ethyl acetate
yield, low yield of CO, small quantities of acetic eldehyde, which appears
only as an intermediate product. 2) Gaseous phase: Long induction period
(10 h), slow course of reaction, little acetic acid and ethyl acetate,
much CO, and acetic aldehyde as the main product. Formic acid and peroxide
in both oases form in only small quantities, because they are not stable
under the experimental conditions sslected. The authors discuss these
results on the basie of reaction equations. As the concentration of alco-
hol under the experimental conditions in transition from the liquid to
‘the gaseous phase is reduced only to 1/5, this alone cannot be the cause
of such & difference in the course of the reaction. By calculating the

ratio kz/k1 of the rate constants of the reactions (1) and (2), %they find
that k,/k,, in trensition from the l1iquid to the gaseous phase, (oes no% 14//,'
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: 0/133/01/40/070
Ethyl Aloohol in the Liquid and in the Gaseous B004/B007

change by the five-fold but a thousand-fold. The main factor of the
difference in the course of the reaction is therefore not the greater
density of the liquid phase, but a specific behavior of the liquid
phase, which may be caumed either by intermolecular hydrogen bonds or
by the reaction of ions lacking in the gaseous phase, There are 1 figure
and 4 Soviet references. .

ASSOCIATION: Institut khimicheskoy fiziki Akademii nauk SSSR (Institute
of Chemical Physics of the Acadeny of Soiences, USSR,

%

SUBMITTED: March 29, 1960
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MAYZUS, Z.E.; EMANUEL', N.M.
Initiating. action of nitrogyl chloride in the oxidation of

, Dokl,AN SSSR 133 no.3:627-629 J1 '60.
propane ' ) S (MIBA 13:7)

1. Inetitut khimicheskoy fisiki Akademii nauk 88SB. 2, Chlen-
korrespondent AN 8SSR (for Emamuel').
(Nitrosyl thorido) (Propans)

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211

T S

- IMANUEL', N.H,‘; GORBACHEVA, L.B.; 80KO0LOVA, I1.S.

Inhibition of protein synthesis in Ioshida ascitic hepatom. cells
by substances inhibiting free-radical prodesses. Dolkl. AN s88m
134 no.6:1475-1477 O 160, (MIRA 13:10)

1. Institut khimicheskoy fiziki Akademii nauk SSSR. 2, Chlen-korres-

pondent AN SSSR (for Rmnusl!), .
(TUMGRS ) (PROTEIN METABOLISM) (GALLIC ACID)
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5/020/60/135/002/024/036
B004/B056

AUTHORS: Gagarina, A. B., Mayzus, %2. K., and Emanuel', N. Yoy
Corresponding Member of the AS USSR

TITLE: " ¢ritical Phenomena in the Aotion of Inhibitors Upon
Degenerately Branched Chain Reactions

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 2,
PP, 354“356 /

TEXT: The authors studied the influence of various parameters of a
reaction upon its course. For degenerately branched chain reactions in the
gaseous phase, N. N. Semenov (Ref. 1) derived the critical conditions under
which inflammation of the gases ocours. A study of the oxidation of
n-decane in the presence of copper stearate (Ref. 6) showed that critical
phenomena may occur alsc in the liquid phase. It was the purpose of the
present work to prove the existence of critical concentrations of
inhibitors in the oxidation of hydrocarbons, and to measure these
concentrations. The authors investigated the oxidation of n-decane at a

——
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Critical Phenomena in the Action of 8/020/60/135/002/024/036
Inhibitors Upon Degenerately Branched Chain B004/B056
Reactions .

constant concentration of the inhibitor a-naphthol. The inhibitor was-
added two hours after the oxidation had begun, when the concentration of

the hydroperoxides had attained 0,17 mole%. The concentration of /
a-naphthol was checked with a spectrophotometer. From Fig. 1 it may be

seen that at a-naphthol concentrations between 8.2+10-7 and 3.3-10‘7

mole/l, the oxidation of n-decane is nearly entirely inhibited. If the
a-naphthol content drops fronm 3,3:10-7 te }.1-10“7, an autocatalytic
oxidation occurs such as ocours even if there is no inhibitor. There are
1 figure and 8 referencns: 5 Soviet, 1-US, and 2 British.

—

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

SUBMITTED;  July 22, 1960
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. $/020/60/135/003/024/039
1. b%00 B0O16/B054
AUTHORS Burlakova, Ye. B. and Emanuel'’, N. M., Corresponding Member
AS USSR -
TITLE: Characteristics of the Effect of Mercamine and of Inhibitors

of HRadical Chain Processes in Reactions Simulating the
Oxidation of Lipins

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol, 135, No. 3,
pp. 599 - 602

TEXT: The authors report on a comparison between known preservatives ¥<
against the radiation disease?(mercamine) and inhibitors of radical chain
reactions (hydroquinone) with 'respect to their effect on the oxidatica of
methyl oleate. The latter was taken as simulating system for the lipin
oxidation. The authors classify prophylactic and curative inhibitors as

follows: 1) Inhibitors of radical chain processes reacting with radicals of

the R°-type according to the schemet R + HIn—RH + In"j 2) inhibitors
reacting with ROé-radical‘s according to the schemes RO2 + HIn—ROOH + In°

(where HIn is the inhibitor, In* a poorly active radical); 3) substances
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Characteristics of the Effect of Mercamine 5/020/60/135/003/024/039
and of Inhibitors of Radical Chain Processes  B016/B054

in Reactions Simulating the Oxidation of Lipine

destroying peroxides. The authors' data concerning the irradiation of
inhibited methyl oleate in the presence or absence of oxygen confirm the
opinion (Ref. 6) that hydrogquinone is mainly consumed by the reaction wita
RO,-radicals. Hydroquinone introduced before the reaction begins inhibits
thg formation of primary oxidation products of methyl oleate i.e. of per-
oxides and oxides; besides, hydroquinone prolongs the induction period. If
hydroquinone is introduced in a reacting system, it inhibits the formation
of peroxides, but not their decomposition. Consequently, the content of
peroxides is slightly reduced (Fig. 2). Hence, the authors conclude that
peroxides undergo a chain-like decomposition process. As mercamine is a
good reducing agent, the authors assumed that it would readily react with
peroxides. This was confirmed by introducing mercamine in a reaciing
system with a considerable peroxide amount. The authors assume that
mercamine in the reaction with peroxides is transformed into sulfonic
derivatives since the quantity of mercamine introduced amounted to only
1/2 - 1/} of the destroyed peroxides. The authors had proved earlier

(Ref. 4) that oxides form in methyl oleate irrespective of and parallel
with peroxides. In the authors! opinion, they are formed by free-radicsl
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Characteristics of the Effact of Mercamine 8/020/60/135/003/024/039
and of Inhibitors of Radical Chain Processes BO16/B054
in Reactions Simulating the Oxidation of Lipins

reactions. In their further investigation of the effect of mercamine an a
weak inhibitor of the "radical" type, the authors studied the common e?fect
of a mercamine - hydroquinone mixture. They arrived at the conclusion that
mercamine - besides its effeot as a weak inhibitor - acts by the mechaaism
of peroxide destruction, and is an efficient synergist of inhibitors

reacting with radicals. The authors found that the synergy Atsyn

mixture' caused by the inhibitor
hydrogu + Tmerc) is much more dependent on the

amount of mercamine introduced than on the amount of hydroquinone. On the
premise that the mechanism of this effect is based on the reduction of
oxidized hydroquinone (e.g. of the semiquinons radical), the authors
interpret the result obtained as follows: The amount of the reacting
radical inhibitor (which is more efficieni than mercamine) is, as it weore,
increased by the reduction mentioned. The authors explain the protective
action of mercamine by its properties which destroy peroxides and reduce
oxidized inhibitors. Mercamine protects the tissue inhibitors froem

(difference between the induction period «
mixture, and the sum ¢
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and of Inhibitors of Radical Chain Procesgses B016/3054

in Reactions Simulating the Oxidation of Lipins

destruction by radiation, and presesrves their specific effect. Finally, the
authors state that inhibitors destroying the R"-radicals (inhibitor type 1)
are required to prevent the radiation disease. If the tissue inhibitors
are.alreédy destroyed, substances of the mercamine type may be
insufficient. For a comprehensive therapy, peroxide-destroying inhibitors
should be used begides the radical inhibitors. There are 2 figures and

7 references: 6 Soviet and 1 US.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V. Lomonosov)

SUBMITTED: August 2, 1960
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RMANYEL, N.M.; LYASKOVSKAYA, Yu.N:, kand, tekhn, nemk; PETROV, N.d.,

Yand. teklm.nauk, spets; red.; BELIKOVA, L.3, , red.; KISINA,
Yo.l., tekim, reqo 7

[Inhibition aof the oxidation of fata] Tormozhenie protsessov
okigleniia shirov. Moskva, Pishohepromizdat, 1961. 358 p.

. (MIRA 1419
1, Chlen~korrespondent AN SS8R (for Bmanyel!). :
(0ils and fate) (Oxidation)

!

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211

'EMANUEL, N. M. (USSR)

13pecific Inhibition of Redox Enzymes by Inhibitors for Free-
radical Processes.”

Report presented at the 5th International Biochemistry Congress,
Moscow, 10-16 Aug 1961 :
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nSuppression of Cell Protein Biosynthesis in Yoshida Agcites

Hepatoma by Free-Radical Reaction Inhibitors,"”

Report presented bt the 5th Int'l. Biochemistry Congress,
Moscow, 10-16 Aug. 1961,
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5/061/62/000/0G62/019,/0%0
B151,/3144

AUTEORS: Obukhova,'L. ., Brapuel's N. M.
TITLE Hecharnigm of formation of acids in the ligquid-phase

" oxidation of n-alkanes

TIRIODICAL:  Refe rauv*ly_r zhurnal. ‘Khimiya, no. 3, 1962, 72, ebstract
38479 (Tr. po khimii i khim. tekhnol. (Gor'kiy)}, no. 1,
1961, 122-138)

TEXT: Using chro'matogr.-phic enalysis the constitution of the mixzures of
acids formed in the liquid-phase oxidation of n-decene is established.

The majority of the acids is made up of low-molecular acids from zcetic to
valeriznic acids. Capronic and enanthic acids are formed in smzller
guaniities. CG’ 09, and 010 acids are present only as iraces. Thz

quantitative relationship between the acids is not changed during __'-,/
oxidation. 4Additions of caprylic acid to decane during oxidaticn has

shown that higher acids are practically unconsumed during oxidatisn. To
clarify the mechanism of formation of acids from ketones the oxidation of
undecanone~-6 is used. Among.the products of oxidation, peroxides were
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Hechanism of formation of acids... 3151,/3144

found along with the acids and lactones. The y-lactones are ideniifioed
using infrared speotra. 4 hypothesis is put forward on the Tormetion of
acids and lactones from the isomerization and subsequent decomposition of
“the keto-peroxide radical. Thisg hyrothesis gives a gualitative
explanation of the preponderance of low-molecular acids in the products
from oxidation of n-decane. |[Abstracter's note: Complete translation.]

4
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AUTHOR: Emanuel*, N, il.

TITLE: Critical effects iﬁ slow degenerute branching chain reactions

of hydrocarbon oxidation in liquid phase

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 5, 1962, 59, abstract
58381 (Ir. po khimii i khim. tekhnol. (Gor'kiy), no. 1,
1961, 208 - 215)

PZXT: This is & report given at e Symposium on homolytical reactions in-
liquid phase. The most characteristic feature of branching cha.n reactions

is the pregence of critical effoots, i. e. extremely abrupt changes in the
reaction velocity with negligible changes in one of the parametuers
characterizing the course of the process (pressure, temperature, concentra-_////
tion of reactants). An examination is made of the effect of critical !
concentration of copper stearate during oxidation of n-decane (RZhKhim,,

1959, no.24, 85}48), the effect of oritical conocentration of tha oclassic
inhibitor - a naphthol - in the same reaction (RZhKhim,, 1961, 'I}BSOB),
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and the effect of critical concentration of a solvent (ven:ene) in the
oxidation of liquefied butane (Abstract 5B382). [Abstracter's rote:
Complete translation.)
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OBUKHOVA, L,K.; BOLDIN, A.A.; EMJNUEL!, N.M.

Mechanism of the liquid phase oxidation of aliphatic ketones,
Neftekhimiia 1 no.l:70-73 Ja-F 161, (MIFA 15:2)

1, Institut khimicheakoy_riziki;
" (Ketones) (xidation)
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NASIL'YEV, R.F,; SHLYAPINTORH, V.Yas; RMANUEL!, N.M,

Mochanism of the initiating action of niozlrogen dio::ideIm ﬂ;;:
oxidation of 2,7-dimethyloctane by molecular oxygen. i3v. .
88ng otd, khi;. nauk 10.21218-225 F 161, (HII_!A 1412)

1. Institut khimicheskoy f£isziki AN 8SSR,
" (Octane) (Nitrogen oxide)
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AUTHORS 1 Korsun, A.Ge, Shlyapintokh, V. Ya.; and Emanuel, N. M.
TITLE: Catalytic decomposition of ethyl benzene hydroperoxide

PERIODICAL: Akademiya nauk BSSR. Izvestiya. Otdeleniye khimicheskikh
_naﬂk, no. 5’ 1961' 788 - 796

TEXTs The systems consisting of a metal salt of variable valence and a
peroxide are frequently used as catalysts in the oxidation of hydrocar-~
bons and as initiators in the radical polymerization. The mode of action
of such systems is based on the fact that they produce free radicale and
thus increase the initiation rate of the chains. The salt catalysts under
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 with the metal salt
being preaipitated in certain cases. The catalyst may play a part not
only in the initiation of the chains, but also in the chain rupture and,
apparently, in the elongation of the chains. Such changes of the catalyst
and its manifold functions highly complicate the reaction kinetics znd
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Catalytic decomposition of... B118/B208

make it difficult to understand the mechanism of the catalytic effect of
metal salts. In order to solve 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 reactiocn
stages of the catalytic reaction is studied, 1. 2., the reaction of &
hydroperoxide with a metal salt whose metal has a variable valence. The
kinetics of the catalytic decomposition of ethyl benzene hydroperoxiée was
investigated. The initial decomposition rate is proportional to the con-
centration of the catalyst (of copper stearate and hydroperoxide). 4t a

high hydroperoxide excess, the catalyst is converted to the inactive form

of monovalent copper during the reaction, which is stopped. The amount of
decomposed hydroperoxide increases with increasing concentration of the
catalyst and of hydroperoxide, as well as with rising temperature. Decom-
position mainly proceeds according to the catalytic mechanism; the chain
mechanism is 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 organicheskoy khimii AN SSSR
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Catalytic decomposition of... B118/B208

(Institute of Organic Chemistry, AS USSR). The ethyl benzene hydro-
reroxide was obtained according to K. I. Ivanov (Ref. 5: Promezhutochnyye
produkty 1 promezhutochnyye reaktsii avtookisleniya uglevodorodov (Inter-
mediate products and intermediate reactions of hydrocarbon autooxidation)
Gostoptekhizdat, 1949). There are 9 figures and 8 references: 6 Soviet-
bloc and 2 non-Soviet-bloc. The 2 references to English-language publica-
tions read aa'fplluwa: E. A. Braude, A, G. Brook,; R. P. Linstead, J. Chenm.
?oc. ;9549 35743 CEH. Bawn, S. T. Mellish, Trans. Faraday Soc, 47, 1216
1951).

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

SUBMITTED:  April 4, 1960
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BLYUMEERG, E.A.; ZAIKOV, G,Yo.; EMANUEL!, N.M,

et e

Gas~ and liquid phase oxidation of n—hﬂ;&me. Neftekhimiia
1 n0.2:235-243 Mr-Ap 161, (MIRA 15:2)

1, Institut. khimicheskoy fiziki AN SSSR.
' (Bntane;
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. s/204/61/001/005/006/008
/4 0132 EO075/E484
AUTHORS ¢ Obukhova, L.K,, Gol'dberg, V.M., Kozlova, Z.G.,
Emnuﬂl" N.M. '
TITLE: Oxidation of liquid hydrocarbons with high degree of
conversion

PERIODIC.L: Neftekhimiya, v.l, no.5, 1961, 669-674 3

TEXT! The object of this work was to study oxidation of n-decans
with continuous removal of water forming during the reaction,

The removal of water and, with it, a part of low-boiling point
acids, such as formic and acetic acids, greatly affects the speed of
oxidation. Kinetic curves for the formation of acids at 160,.150,
140 and 130°C under conditions of water removal = (curves 1, 2, 3
and 4) are given in Fig.,l.  The formation of acids, carbonyl V*/
compounds and COp is autocatalytic. Kinetic curves for the
formation of alcchols have a definite maximum, The curves of

this type indicate that the alcohols are intermediate products in
the oxidation reaction. The large quantity of COg formed during
the reaction indicates that there are processes leading to the
destruction of the hydrocarbon skeleton of molecules. Whilst the
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content of alcohols in the reaction mixture rapidly passeu through
a maximum (5 to 6% mole), ketones accumulate in considsarable
quantities (up to 20X% mole) and the kinetic curves do not show a
maximum, It is noticeable that the greater velocities of
formation of acids and CO2, after the initial period of
accelerntion is finished, remain constant for a long time ard do
not depend on the degree of cxidation of the hydrocarbons.

Energy of activation was found to be 28 kcal for the formation of
CO02, acids and conversion of n-decane. It is concluded that COjy
formed is not a product of further oxidation and destruction of ’
acids but forms simultaneously with an acid molecule, The
experiments confirm that the retarding effect of water is
connected with the formation of complexes. of the hydroxyl radical
with ROg, but another possible effect is the cooling action exerted
by the water of reaction which is not soluble in the reaction
mixture and evaporates, This may lower the temperature of the
mixture by about 20°C, which for activation energies of can 30 kcal
may give a tenfold reduction of the reaction velocity. Horeover,
the complex formation between ROp and HOH, which also reduces the
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reaction velocity, is more pronounced at lower temperatures, The
removal of formiec and acetic acids may prevent the process of
decomposition of hydroperoxides into ions RO and OH , thus
Preventing their participation in the chain reaction, The results
obtained show however that after the removal of water and 1light
acids the decomposition of'hydroperoxides pProceeds at the same ratg
as it does in the presence of water, V.K.Tsyskovskiy is A
mentioned in the article in connection with his contributions in
this field, . There are 6 figures and 11 references: 10 Soviet-~bloc
and 1 non-Soviet-bloc, : :

ASSOCIATION: Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics AS USSR)

. P
: : ». ¢

SUBMITTED: . ‘October 2, 1961 , BN "‘{,5,.1
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ABTHORS ¢ Mavzus, 7. h,, skibida, I.P, and _'miDiedeeedl b,
T L Peculivritiey of the kinetica ot the oxidation af n-decamne
- in open systems

PERTIODTCAL: Kinetika | kataliz, v.2, no.h, I'N‘)‘], 5%3-546

TEXT: The authosys point out that moxt published informarion
¢ an chemical kinetics vrelates to closed systems, i.e. those wvitnaut
"mass exchange with the sweroundings,  Thevy have previously atvidied,
tagether with Ye., T. bDenisov (Ref.7: Dokl, AN SSSH, 128, 7545, 1959},
an outocalolvtic reaction in an onen svsten.  For the present worx
thev selercted the oxidotion ot n-decane, which is interesting s« o
complicnted reaction giving a cmm;\arn!‘j\'el_\' large numbher ot ipninr-
mediote products.  Fhe oxidation whs gavvied out at Hho°C rn o he
~wparstus shown in Fig.l (1l ~ sycingé tor addinz venctants,
4 = tube to mointain a constant Tevel tor. the reaciing mixines
% - stoncock for sampling). The decane was poured into the tessel
ang ovidivod in a closed system to 'a ¢artain degree; therenltir nmes
Mrcane wins added at a conastant rate, the volume of liquid in rne
veswel being kept constant by continuous vemoval through tube 2
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{(Fig.l). The rate of decano dddition v was taken as the ratio of /
the volume of liguid added per hour to that of thngquid i1 tha
vnuenl, 'I'hia was varied from 0,008% to 1,25 honre o, Samnid es.
vanen periodically, were analyzed tor hedeapovoxidas, alcobols, _
kerones and scelde, For a givan bemnerature snd addition rare S rte
¢nan he only one stationary atante, Fig,t whows concenirations 3 :
i 4"'7'00!101-“, £) ketonew end B) acids, tvesoectively, ons func Peerim it
timoe (hours) ror various vaives of v,  ine pumbers on the cujves
corvvespond to the varions valuyes of Ve b e vz Q0% o v s g
e v o= ().';’-J'.z; 4 ~ v = ()..";h; 5 -« Vv ':‘l‘.("_,;r), The anrhovs -.nuivaf‘
Ve mathannt heal relatinne hetween these cnrves and bhe sueves et
cidvionary conecentrations of acids (.  ~nd hyvperpernxides € as-
"mu:‘;i,nn.&-'~ ar v (enrvee 1 opand 2, vespectively, Pie. 8 nrdinn»a.m sevepe
in omnd flidead, Both "talsce atart" and "oaverahoo!" tvnes ot o
Kinetic enrves wern ouard,  From their considevatlons ol aYip g .
T tors thray conclade that thewe edfaect: can onccur, tor s svee onai

i .,. | - ’ -
A .?.) B g, C , independrently of the relntive valunas ot &k oond ‘\:.

Gearveaent iy the concenteations of v oamd B by v onad v,

Covrl ',5//,7/ 4
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respectively, their stationary concentration by X and y and
their initial concontrations by X, and Yo! the authors show that a

"false start" effect can occur at values of 1 *o
' ' } ’ v< A%,:‘kz
wi.th Ax0> O and Ayo> O or 'Axo< 0 and Ay°< 0.

Here Ax = x - X and Ay =y -Yy. "Overshoot'" can occur at
0 o o o .

all the values of v if Axo> O,Ayo<0 or Ax°<0 andAy°>0.

The sign of the differential (dlly/dt)t__t is determined only by .

o

the sign of Axo. Fig.6 shows the rules of accumulation of hydro-
peroxides and acids (curves 1, 2, respectively, left-hand ordinate)
and of ketones and acids (curves.}’.‘t1 respectively, right-hani

ordinate) as functions of v (hours™ )., These curves show that by
changing v the relative yields of the components can be changed.

In general the maximum rate of accumulation of component ¢ in
k K k3

AN

2 - .
A -i-) B — ¢ =D accurs at greater values of v than if the
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last stage were absent. Furthermore, except when l(‘3> kz. the
maximum rate of accumulation of each successive product is attained
#t values of v less than that corresponding to the maximum rate
of accumulation of the preceding product. The conclusion cin be V/
drawn that acids ove not formed in n-decane oxidation from ketones
~ud alcohols, I'n an open system the alcohols, ketones and acids
ave formed directly from hydroperoxides, but for a closed system

L. S, Vartanyan, together with the present authors Z. K, Mayzus

and N. M. Fmanuel', have shown (Ref.8: Zh.fiz.khimii, 30, 86%2,1956)
that the acids are formed from hydroperoxides via an intermediate
stage of ketone tormation. There are 6 figures and 11 references:
9 Soviet-hloc and 2 non-Soviet-bloc, The English-language
references read as follows: Ref.4: K. G, Denbigh, M. Hicks,

F. M. Page, Trans.Foaraday Soc., 44, 429, 1948; Ref.10: L.J.Durham,
H.5.Mooser, J.Amer.Chem.Soc., 80, 327, 1958,

ASSOCIATTON: - Institut khimicheskoy fiziki AN SSSR
(Institute of Chemical Physics AS USSR) .

. UBMITTED . Vebruary 7, 1961
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KNORRE, V.L.; EMANUEL!, N.M.

Kinetics of l,2-diphewlethane oxidation with potassium
permanganate in aqueous solutions, Kin.i kat. 2 no. 6:816-820

N“D '61.

1, Institut khimicheskey fiziki AN SSSR.
‘ (Ethane)
(Potassium permanganate)

(MIRA 14:12)
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AUTHORS s Burlakova, 7e.B., Gorban', N.I., Dzantiyev, B.G.,
: Sergeyev, G.B,, Emanual', N.M,

TITLE; The effect of gamma radiation on the oxidation of
methyl oleate in the presence of inhibitors of free
radical pProcesses '

PERIODICAL: Izvestiya vysshikh uchebnykh zavedenliy SSSR,

) Khimiy: i khimicheskaya tekhnologiya, v. 4, ne,5, 1561,
751-75 :

TEXT: In previous work on the radiological oxidation of natuval

fats (Ref,1l; Izv. yUZ SSSR. Khimiya i khim, tekhnologiya, v,2,

533 (1959)). the present authors had' related a reduced induction J(’
period with destruction of inhibitors by radiation, In view of

the complexity of natural fats, in which the quantity and atructure-

of antioxidants is unknown, the authors decided to study rethyl

oleate - inhibitor Systems, Diphenylamine and hydroquinone, bot)y

known as inhibitors of free radical reactions, were emoployed,

The authors had previously (Ref.2: Isv, vus 885R. Khimiya 1 khim,
tekhnologiya, v.3, 265 (1960)) studied the offect of radiation on '

inhibitor free methyl oleats, and considered that radiation leading
‘Card 1/4 .

- 211(
APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00041211

4
. 317Lh
) ) s ey s/153/61/004/005/001/005
The effect of gamma radiation .. E134/E485 :
to free radical formation would destroy the inhibitors by .
reaction with free radicals, Samples weras exposed to gamms éz\
radiation from Cobalt 60 in apparatus PYT-400 (GUT-400) and the

destruction of the inhibitor was followed upoctrophotom«trically,
Irradiation took place at 20°C. Oxidation experiments on
irradiated and non-irradiated methyl ocleate were carried out at
80°C with continuous passage of air. Experiments with inhibitor
freo methyl oleate were carried out simultaseously under tdenticzal
conditions to obtain the rate of fres radical formation,
Exporimental dotails and methods of analyains wars oz des:rib-d in
Nef.2. Curves showing the rate of free radical formatisn in
‘inhibited and non-inhibited methyl oleaté were found to ba
parallol and differed only in their induction period. Thes totnl
induction period corsists of +tha baste induzticn period for the
oxidation of inhibitor free methyl cleate and an additional indiction
period related to the concentrataon of inhibator; the latter 43
practically completely destroyed before free perexids radicals are
cbsarved., Tho additional induction poricd is directly
proportional to imhibitor concentration, which is tharactaristic
of inhibitors reacting with radicals, Industisa perioda for
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irradiated material were lower than for non-irradiated material

due to inhibitor destruction, and the decrease in induction pericd
was found to be proportional to the quantity of radiation.
Curves showing the relation batween inhibitor concentration and
induction period, and the decreass in induction period of
inhibited methyl oleate with total guantity of radiation, are
given as well as correlating equations. It has been shown that
quantity of radiation is controlling, and that intensity has
virtually no affect. At the low temperature of radiation, the

' induction period of non-inhibitod'mcthyl oleate was practically

i unaffected by ‘radiation. The correlation betweon the induction

) period of inhibited methyl oleate and the quantity of radiation
made it possible to calculate the number of radicals formed per
unit of radiation. Experiments, carried ocut in the presence and
absence of oxygen respectively, lead to the suggestion that
removal of a hydroquinone type inhibitor takes placo ossentially
byi reaction with an RO2 type radical, There are 5 figures,

1 ;ablo and 3 Soviet-blos references.
. \ t
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ASSOCIATION: Mo-kovaklyvgouudérntvonnyy’univoriitct )(

im. M.V.lLomonosova. Kafedra khimicheskoy kinetiki
(Moscow State Upniversity im. M.,V.Lomonosov,
Department of Chemical Kinetics) -

SUBMITTED: January 28, 1960
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