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$,/120,/61,/003/003, 011,015
|5 §r20 B124/B3101
AUTHORS Moiseyev, V. D., Neyman, il. B.
TITLE: Molecular weight, rnumver of double bonds, and thermal

degradation mechanise of vinyl pclymers

PERIODICAL: Vysokomolekulyarnyye soyedineniye, v. 3, no. 9, 1951,
138% - 1388

TEAT: A free-radicel chain resct.on mechanism i1s assumed for the thermal
legradation of vinyl polymers which consists of the iniziation, tae de-
polymerization, the isomerization, the intermolecular chain trarsfer, and
the termination steps., This paper deals exclasively with the thermsl
degradation of linear high polymers with short side chains {srepared #ith
Ziegler-Natta type catalysts) containing at least 5000 to 1000C units in
the chein. The light destruction products were frozen under high vacuunm.
whaereby the polymerization of olefins in the distillate is greatly
eliminated. For th: degradatioa mechanism of these polymers, the
following facts holi: (1) the zhief reascr for the decrease in molecular
weight during thermal degradatior is the chain transfer; {(2) the light
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Mclecular weigh®, rumber...

degracation products are disti.lad off withouat any changej f3) tae light
degradatizn products are forreq almost exclusively during isomerizatiorn,
shereas tre monomer forms during depolymerizationy (4) the resction

mechanism and, thus, the composition and mean nolacular weight of the
distillatzon products remain unchanged during degradation (at ccnstant

ag long na the polymer chalny nre long (mean poiynerizatlon ,
10-103); (5) nonconglderation of the polymeriaantion of W\
due leads to =rrors in the deter-

tomperatura ),
degree above 5 -
the olefins contained in the solid resi
mination of the crain transfer rate which are, hcwevsr, smell a5 low

cegradation degrees, and (6) on the assumption cf long kinetic shains, thne

7

follcwing relations are founds W = # vy v § = (Al
8 dep is0 trans’ Jx'dOP
'
-3, + AKX Y/ E g (wg = depolymerizatiorn rate, ¥, = isomerization
] trans 0 deyp iso
rate, LI chain transfer rate, S = thermal degracation degree,
DNd = pnumber of obonds rupturzd on depolymerization, Cﬁ:_g = rumber of
P}
bonds ruptured on isomariza®icr, Ay - pumber of bonds ruptured on

trans

chain transfer, NO - number of bonds per gram of the polyzer at the
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mom=ant to). The number of bonds ruptured on depolymerization ejuals

that of monomer molecules Zormed: AN = mon (mon = monomer, (1), and

dop
= (’ ! : 1 L }

wdep (deep/dt) dmon/dt. (17). The relation: w diiﬂo/dt

= (a/at)(01, + R H) - - (1/&1)(d/dt)(g rg ) (27) (01 = iight olefin

(up to 330 - C4c), M, = mean molecular weight of the distillate molecule,

RlH = light paraffin (up to C}O - 040), g = weight of the sclid residue

at the momen: tL holds for the ispogerization rate. A general) relazion:

L CA T N NN R S A (¥ /g, (dg/dat)] (&") is

derived for the chain trars”er rate, where g, 1s the weignt of the solid
residue at the noment to, { the mean moleculsr weight of the solid resi-
due at the moment t, and MO the same at the moment to' These three

guantities can ne determined experimentally. From by, (87, and LIS

- (d4/a1)(A01 - R,H) (10%) (wnere Bo1 - 01,

) fur the chain

+ 01
1 50 trans
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Molecuiar weight, number... Bl?d/B101
transfer rat2, the relation M = M/ (g - ga)/go + W/E + (Mc/go)(Apl 'Cliﬂ}
(117) (01 = high-molecular (mofio) olefin) is derived for the molecular
weight of the polymer on the assumption that the molar guartities of
olefins and paraffins in the volatile degradation products {with the
lightest gases helng subtracted) are egual to each other. There are )<
1 references: | Soviet and z non-Soviet. The two references o English-
language publications read as follows: HR. Simha, L. A. %a.l, P. J. Blatz,

J. Polvmer Sci. 5, 615, 1350; H. H. G. Jellinek, Degradstion of viryl
polymers, New York, 195>.

ASSOCTATION: Institut khimicheskoy fizikl AN SSSR [Institute of
Chemical Physics of the AS USSR

™
J

o~

SUBLITTED: December 8, 19
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27259 5/062/61/600/016,/003/018
Investigation of the... B117/B101

hydrogen and nitrogen nuclei. If the magnetic moment of an unpaired
electron interacts only with one protcn whose spin is 1/2, the epr spec:
trum will show a doublet. Interaction of an unpaired electron with two
hydrogen atoms of the benzene ring in meta-position results in a triplet
structure of the epr spectrum. Interaction of the unpaired electron with
three hydrogen atoms of the methyl group in para position gives rise to a
guadruplet structure in the epr spectrum. On weak interaction with two
nydrogen atoms of the benzene ring in meta-position each line of the
quadruplet is split up into three components . The interaction of the un-
paired e¢lectron with a nitrogen nucleus whose spin is 1, gives a triplet
in the epr spectrum The lines of this triplet are split up into !5 com-
ponents on weak interaction of the electron with non-equivalent protons of
the benzene ring. Lven more lines were obscrvable in the epr spectrum on
interaction of the dislocated electron with the nitrogen nucleus anc with
hydrogen nuclei in benzene rings arc sethoxy groups. In the absence of
oxygen, tne radicals 1n yuestion have a long lifetime at room temperature,
which permits the investigition of treir physical and chemical properties.
Some of the radicals can be sublimed in vacuo at ~1009C without decomposi-
tion. They form crystals on cold surfaces, and can be determined by the
A
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Investigation of the... B117/B101

epr method. In co-operation with k. G. Gintsberg and B. M. Kovarskaya,
absorption gpectra of some antioxidants and their radicals were studied in
the ultraviolet and infrared. The shift of the absorption bands from the
ultraviolet to the visible region, obgerved during radical formation, €x=
plains the coloration of their solutions and crystals. Infrared spectra
disclosed that the intensity of the absorption line of hydroxyl at 2.8y
is reduce i i tion of the radical and that new lines
appear round 6,2E. The polarographic reduction of kinetically stable
radicals in alcohol golutions on anLiCl background was shown vo be
possible in the potential range of 0.35 - 0.45 v. If the radical contains
a polarographically active group, the free valency and this group can be
reduced independently at corresponding potentials. The radicals in
question cannct dimerize, presumably owing to gteric hindrances. They
are, however, able to break off the hydrogen from other molecules, €.&.
from the solvent, thus forming molecules of the initial phenols. The
kinetics of this reaction was studied at different temperatures (90 -
150°9C). This reaction was found to be described by a second-order equas-
tion. A number of reactions between kinetically stable radicals and
molecules of various gubstances in solutions were examined by the epT J‘
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method. These radicals can be used to investigate the reactivity of
various bonds. When kinetically stable radicals are used, their separa-
tion from each other and fron ordinary molecules is an extremely important
problem which can often be solved with the aid of paper chromatography.
tion and identification of the radicals
formed in the oxidation of ionol (2,6-di—tertmbutyl-4-methyl-phenol) by
this method. Ye. K. Zavoyskiy, Razuvayev, Khidekel, Gorbunova, and
M. S. Khloplyankina and the monography by 0. A. Reutov: Teoreticheskiye

problemy organicheskoy khimii (Theoretical Problems of Organic Chemistry),
Izd. MGU, M., 1956, are mentioned. There are 9 figures and 7 references:

3 Soviet and 4 non-Soviet. The two references to English-language publica-
tions read as follows: J. K. Becconsall, §. Clough, G. Scott, Trans.
Faraday Soc., 56, 459 (1960); €. cook, J. Organ. Chem., 18, 261 (1953).

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

SUBMITTED: June 22, 1961
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AUTHCHS. Dudorov, Y. 7., Jeyman, . B., Lukovnikov, A. F.
ITLE Cxidetion of pclyprropylene at high oxygen pressures. The '
dependence of inducticn jer izds cn temperature and .ressure %
PERICDICAL: Plasticheskiye masey, no. 12, 1961, 3-7
TEXT: The oxidation kinetics of jolyprop ylere (FP; is closely reiated =3
the probleas of trhermooxidative o7 destruction and grafting of other
yolymers onto PP. The rresent paper d

t
e eals with the examination of the
N : . — N . -~ ~C
induction pericd of FF oxldatlwn at a p of 1-120 atm, and 11C-14C7C.  The
2

authors used isotactic Pr with a molecular weight of apgroxirately 2CC, il L></

')(0

separated from the commercial product by a method described by N .
ixhaylov et al. (Vysokomcl soyed., 1, 1473 (1359)) At about 13077,
150 kg/cm this rP was used for "roduclnu films (C.1C mm thickness, 3
10.0 mg/cm~ . The induction period was measured by tka apparatus of Fig
(detailed description see Plast. massy, no. 1C (1961)). & certain Cp pres-
sure wag applied to the FP film sample. Thne .ressure :nanra in reaction
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Cxidetion of polypropylenc ... 3101 /311¢C

. 2f jressure and temgzerature.

-1 . R .
T = *.4-7C 4exp(1,.,00/” exp[}1/p)(6-9 - 25bu/Tﬂ 5,
The

exierimental conditions, LBOC/T changes by 8% only.
fraction was calculated for 120°C and substituted in
(5) into a series and by using its first two terms, s empiri )K
{2) is obtained. There are J figures, 2 tables, and
cviet and 2 non-Soviet Trhe reference to the Znglisnh-

reads as follows: 3. Jatta, &. Beati, F. Severini,

127, 685 (1957).

Diagram of measuring a2p_.aratus. (1) Polymer sampl
trhermostat; (4) re at1nr valves; 5) tnndard
(7) membrane reaction
illuminator; ( ‘Lass, (12,, irrors;
funnel .
Vacuum; (b) oxygen
unges of pressure {curves 1 and 2) and oxy.es ats
dhrlng oxidaticn at 11¢°C. FPressure 1 and 1
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A
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NEYMAN, M.B,j FEKLISOV, ,I,; Prinimal uchastiys: KATYUSHIN, A.A.,
Rt Al

Kinetic tracer methsd for investigations on the mechanism of
complex chemical and biochemical processes, Part 10: Rate
eonstant of tha reaction between an acetyl radical and mole-~
cular oxygen. Zhur, £12. khim. 35 no.5:1064-1067 My '61.
(MIRA 16:7)
1. Institut khimicheskoy fiziki AN SSSR (for Neyman, Feklisov).
2, Gor'kovskly gosudarstvennyy universitet (for Katyushin).
(Acstaldehyde) (Carbon oxids)
(Chemical reaction, Rate of)
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AUTHORS; Neyman, M. B,, Miller, V, B., Shlyapnikov, Yu. A., and
" Torsuyeva, Ye. S.

TITLE; The Dependence of thae Induction Period of the Oxidation on
the Concentration of the Antioxidant

PERIODICAL: Doklady Akademii rauk 8SSR, 1961, Vol. 136, No. 3,
PpP. 647-650

TEXT: The authors proceed from the fact that the problem of the

mechanism of the effect produced by inhibitors of the oxidation,

especially the connection between induction period and concentration of an o
inhibitor is as yet not clear, The present paper thereforae 8tudies the

effect produced by very low concentrations of oxidation inhibitors upon

the induction of the oxidation, According to the chain theory by N. N.
Semenov dn/dt = wy + gn (2) is written down for the oxidation. wi is the

rate of initiation, n is the concentration of the active centers, ¢ the
factor of self-acceleration. With addition of an inhibitor, which breaks

Card 1/4
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The Dependence of the Induction Period of S/020 61/136/003/022/027
the Oxidation on the Concentration of the B004/B056
Antioxidant

off the reaction chain, the reaction follows the system of equationg:
dn/dt « wy + ¢n - kxn (3)s -dx/dt = kxn (4). x is the ooncentration of the
inhibitor, k the rate constant of {ts reaotion with the aotive centers.
The following dimensionleas variables are introduced: V = n/wiro
(concentration of the active centers)j v = x/w T, (concentration of the
inhibitor); 0 = t/¢, (time). Equations (3), (4% thus assume the form:
dy/d0 = 1 + ay - bv(5); -dw/de - bV (6), a = ¢Toi b = knirg. The

discussion of these equations leads to the following result: 1) with

Ko < a/b exponential growth of the active centers; with x,>a/b low steady
rate of the reaction. Here, V - 1/(bx, - a) (7) holds for the
concentration of the active centers. The induction period is finished ag
soon &3 by = a, For the purpose of checking these theoretical
assumption, experiments were carried out. The induction period of the
therzal oxidation of polypropylene was determined in the presence of
various inhibitors of the oxidation (phenolderivatives and aromatic
amines). As an example, Fig, 3 ghows the course taken by this reaction at

Card 2/4
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The Dependence’ of the Induction Period of §/020/61/136/003/022/027
the Oxidation on the Concentration of the B004/3056
Antioxidant "

-902= 300 mm Hg; 190, 200, .and 2100C in the presence of the gntioxidant A

oH ) '
(cas)jc-(:r_-caﬂ?—g (035)5 .
8 H, ‘

The induction period € s represented as a function of the concentration x

of the inhibitor. From the inclination of the initial sectiong of the

curves X, = kro/f is found. The rate constant k equals 21, 14, and 15
kg/mole.sec. for the temperatures given. For high values of x steep 2
sections in Fig. 3), an activation energy of about 40,000 kcal/mole ia ;
oalculated, which correapondas %to the activation energies for tfhe : ! V/
oxidation of hydrocarbons. The effectiveness of various oxidation ' '
inhibitors may be compared on the basis of k. In this way, the authors =
proved that at low concentrations N,Nt-phenyloyclohexyl-p-phenyliandiamine
as inhibitor, with polypropylene-oxidation is more effective than the

273

3
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Dependence of the Induction Persod of $/020 6‘i/156/005/022/027
Oxidation on the Concentration of the Bo04/B0O56 .
Antioxidant :

inhibitor A, There are 3 figures and 7 referenceg: 6_Sov1e;t and 1
Bri¢iash, «

ASSOCIATION: Institut khimicheskoy fiziki Akademii nank 3SSR (Inetitute
‘ of Chemical Physicg of the Acadenmy of Sciences USSR)

PRESENTED:  July 29, 1960, by v. §. Kondrat'yev, Academician
SUBMITTED:  July 29, 1969 17,7.3
{

Legend to Fig, 3. a) mole/kg
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AUTHORS: Buchachenko, 4. L, and Neyman, M., 2,
— T R e

TITLE: Separation of free radicals by the paper cnromat grapny
method

PERIODICAL: Akademiya nauk S33SR. Doxlady, v. '39, no. 4, 1901, 915-G18

TEXT: The authore studied the radicals of Z.6-drtertiury-tutyl 4-methyl-
phenol (ionol), Hadiculs are formed by cracking of hydroxyl hydrogen,
which, 1in turn, may form radicals. Zoth reactions proceed simultaneously;
therefore, the electron paramagnetic resonance spectra ¢verlap. Thne
€.p.r. spectrum of the first iono! radica’ showed a juadriplet structurs
with a distance of 11.4 oersteds tetween the components zrnd an intensity
ratio of '13:3:1, The quadruplet resuits from interactiocn of an unpaired
electron with protons of the nethyl group 1in para-pisition witn respect
to the oxyzen atom., Each guadruplet component wan 8p:it into three lines
of an 1ntensity ratio of 13241 {distanne ' .7 oe;. This nyperfine
structure 1s caused by the two equivuaient protons ig Le*a-pcsition in the
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Separation of free radicals oy tne.. Br27,B212

benzene ring, In order to separdte ihe rudicals by prper Sarouatogra
toluene, ethyl alconol, or carton tetrachloride were uged as mohlle
(flow medium). Best 8eparution was attnined with the .se of 965 eth
alcohol. In this case, the band of the icuzloxide solution anowed .
separation into two fronts: o lower orunge tront with of = Gy, und un
upper yellow one with Rf a 1., After drying, =2ach part of tine chrozatogranm
wae investigated with an 3{]P.. {(LPH-2) spectrometer, and the €.5.1,
spectra were recorded, The €opery dpectrum of the second itonol radleul
showed u doublet (1:1; distance 14.5 o€, in soitd atate, wnd 4 triplet
(142115, 6.2 06) in solution (benzene, toluene, ¢O ). The components of

A
“r

e Y bry
D e

4

the latter are likewise 8plit 1nto three lines vach (":2:1%) 1.4 ce,. The
doublet-triplet transitiopn w¥us found to be reversinle. Thus, an e.gp.r.
8pectrum analysis mukes it possible to study the behivior of radiculs

in solid or liquid states. The adthors mention thut the above method

of paper chromatography nay Le used nlgo for geparating radicul and
molecule. Here, the first front compriges the radical, und the gsecond,
immovable front, the molecule. There are 4 flgures and 7 referencesg:
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Separeation of free radicals by the... 8127,/3:%2
3 Soviet-bloc and 4 non-Soviet-bloc. The tweo nost recent references to
English-language publications read as foliows: Ref. 2y .. J. Beeconsgall,

S. Clough, G. Scott, Trans. Farad. Soc., 36, 439 {195C); Ref. &
W. Gordy, C. G. McCornic, J. Am. Chenm. Soc., 78, 3243 {1936).

AGSOCIATION: Iustitul khimicheskoy fiziki Akademii nuuk 358R (Institute
of Chemical Physics of tne Academy of Scienzes USSR

PRESLENTED: April 7. 1461, oo V.o, Kendrat yev, aruden:oiar

SUBMITTED: April 3, 1951
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KHIDEKEL!, M.L.; BUCHACHENKO, A.L.; RAZUVAYEV, G.A.; GORBUNOVA, L.V.;
NEYMAN, 11.B.

Oxidation of éLnaphthol and gome of its derivatives by
peroxide compounds. Dokl. Al SSSR 140 no.5:1096--1099 0
161, (MIRA 15:2)

l. Nauchno-issledovatel’skliy institut khimii pri Gor'kovskem
gosudarstvennom universitete im. N.I.lobachevskogo i Institut
kkimicheskoy fiziki AN SSSR. 2, Chlen—korrespondent AN SSSR
(for Razuvayev). A

(Naphthol)

(Peroxides)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136810(



~JEIHAN, H.B.; MAMEDOVA, Yu.G.; BLENKE, P.; BUCHACHENKO, A.L.

Kinetics of reactions between a triterti )
ary butyl pheno
x;zgico.l end certain hydrocarbons. Dokl,AN SSSR no.2 :3;5-39/. ¥y
. (MIRA 15:5)

1. Institut khimich .
V.N.Kondrat'yevym:! eskoy fiziki AN SSSR. Predstavleno akademikom
(Hydrocarbon) (Radicals (Chemiatry))
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Lo

Vysokomolekulyurny;o soyedineniya, v,

Thermal derradation of
pheny1-2,2'-pronane (pD?) anz
acids presared either in a hifh-boiling s0lvens
respectively) or by {interfacial conéansation
(TB(i) and 1D(1), reapectively) s studied ia this
of the polyarylates wore:
Thormal derradation of the mentioned polymers
Zvolution of gas sets ig absove 400 °C, where 5,26~
nzole 002, and 0.06-G.1}

and I2(s),

are liverated.
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9. Vo, Valeteniy, P74,

Study of the thermual derradation of condersation roging. DN
Thermal desraiation of

heterochain polyestera (polynry}atcs)

4y BOL 3, 1062, £3tos1n

polyarylates on the basis of Gedtediny
terephthalic (polyar,late TD) or isaon

S, U=
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Stuly of the thermal .., £124/B101

N o} , .
derradation of TJ(G) veriormed at 450°C show absorpiion hands at 1355, 1715

-

. -1 . R
and 2970 em characteristic of the methyl group, and at 1735 anid 1250 en
. .\ s s =1
cenaracteristic of the ester bond, The uplit absoration pand at 1735 en
indicates the presence of terephthalic acii, mheress the =511t bansd at
-1

1600 em” ' shows free s}

residue of Tui(s) after thermal Ze-radntion 4t 4507C for 1 hour Y03 not
contain bands which ara cnaricteristic of methyl eroupa, whervas banig
cnaracteristic of the ester Sond are estublished in the infrared spactrun b’ﬁ/
o the solid residue exposed to thermal desralation 2t 500°C for * hour.
Thoae bands are lackins in the spectrum of tre nroduct exposed tn tror
[ derradation at £00°C cor 20 minutes, Absorption spectra of the anlid
P sifue of Tu(s) and DDP in the Terion of 700 - 960 and 1600 cm=1 4uo-
) *he concentration of phenyl rinas increases after de~radation laaiing
the forration of polyphenylene-like structures. These conciusions
7ere confirmed by the zZyR apectr% of the residues of thernal le-
~radation of TD(s) at 450, 500, and 600°c, A. A, Berlin and L. 4, Blyuren-
. fel'd Vysokomolek, soyed., 2, 1494, 1960; Zhurnal strukturnoy khimii 1, 103,
Card 2/3

J? to ba present. The irfrare! spectrun of tra solid

T

[
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Study of the tharmal,,. 3124/3101

ﬁQGO) rre mentioned, Thoere are 7 figures, 1 tavle, und 11 references:
9 Sovict and 2 non-Soviet.

ASSOCIATION: lNauchno-issledovatel'skiy institut plasticheskikh masa
(Scientific Rasearch Institute of Plastics)

SUBMITTEDs larch 4, 1961,
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[~ AUTHORS: shlyapnikov, . Yu. A., willer, V. B., leyman, 11« Bey

e . N T e —
Tcrsuyeva, Ye. Se

TITLE: Correlations in the effects of innivitors in oxidation
reactions. I. Alkys phenols
FuiI0DICLL: Vysokomolekulyarnyye soyedineniya, V. 4, no. 6, 1962,
1228-1234

fect of 2,6—di-tert.-octyl-é-methyl
shenol (I} end 2,2'-g-methylene-bis-(4-methyl—6-tert.-butyl phennl) (II)
on the induction period of the oxidation of isotactic polypropylene.

! 7he inhibitor consumption was measured for the induction period at

f 17¢ - 2°0°C in the presence of I, and at 19C - 210°C in the presence of
P 21 sceordins to Vysokomolek. soyed., 2, 1469, 1960. The amount bx(

p3XT: The authors studied the ef

-dy
}' unconsumned was determined by weighing the inhititor sublimed from the

Results: (1) The induction period increases

recction mixture at 206°¢C.
n but without lineer relation. With I, the

O witn inhibitor concentratio

: / Gard 1/3
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REYMAN, IM,B.; PUDOV, V.S.

————

Effect of inrhibitora on the decomposition of polypropylene
hydroperoxide. Izv. AN SSSR. Otd.khim.nauk no.5:932 My ‘62,
(MIRA 15:6)

l. Institut khimicheskoy fiziki AN SSSR.
(Propylene oxide) (Inhibition (Chemistry))
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s/191 62,/000/007/002/011
.0 o B124/B144
(Lo
AUTHORS Alishoyev, V. R., Neyman, M. B., Kovarskaya, B. M.

e

TITLE: Thermooxidative destruction and ptabilization of
polyformuldehyde

PRIODICAL: Plasticheskiye massy, NoO. 7, 1962, 11-14

T5XT: The authors sought to obtain kinetic ocata on thermooxidative
destruction and stabilization of polyformuldehyde in laboratory devices
and during casting. mne same temperature was kept in all parts of the
reaction vessel to prevent polymerization. Five cells (Fig. 2) and a8
weighed portion of about 1C mg were used. TReaction vessel 1 with ground
section was connected to the principal part of the apparatus, the weighed
portion was added, and an Sp-Pb-Cd-Bi alloy introduced in the curved tube 2j
the alloy on melting at test temperature isolated the reaction vessel from
tne measuring pert of the apparatus. The pressure in the reaction vessel
automatically talanced itself with tnat in the measuring part through the
action of gases formed in the electrolyzer D, this being checked in the
nanometer 4. Thereupon the reaction vessel was evacuated, oxygen was

APPROVED :
FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136810(
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5/191 62/000/007/002/011
Thernooxidative destruction and ... B124/B144

introcaced through an opening in the alloy, the temperature in the reaction
vessel and in the lower part of the curved tube was adjusted to + O.5°C

by way of a gilicone oil thermostat. Fig. 3 shows the results from

usirg a derivatograph on 140 mg of acetylated polyformaldehyde in the
course of heating from 20 to 27Q°C at a rate of 3.3°C/min. The

experiments showed that the kinetics of thermooxidative destruction

were characterized by the curves for weight losses as well es by those

for pressure increase. ghereas in the absence of oxygen the pressure

at 145°C rises very slowly with an oxygen pressure of 600 mm Heg it rises

at 145°C as follows: AP = Ae%t, where ¢ = 0.044 nin~'. In the same
experinent, the induction period T, during which the pressure rises
slowly, is 115 min. An analysis showed that HCOH was the main product of
thermal destruction, wherees co, 002, HZO' and H2 were formed besides HCOH

in the thermooxidative destruction. Ko hydroperoxide was detected
analytically. Oxygen takes part in the oxidation of the polymer and
stimulates its thermal destruction.. The results indicate a gelf-
accelerating chain process with deganerate branching. When either the
partial pressure of oxygen or the temperature rises, the autocatalysis

Card 2
ard 2/4 'E%
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AUTHOR ; heyman, 1,8, Pro.essor

B TI1TLE: Aiing end stabiiizstion of po_ymers
:
PHRIODICAL: Znarnal vsesoyd.nopo anlmicheshkogo obsnenustva fmuent ULl
H od -~ e N - 2
ondeleyeve, V. 7, 0. <, luoz, 6% - U72

RN OV Investigations of ire mechanism of CesSTruUCTIOn ahl SLeLILInatior
24 of polymers made in tne USSh are discussed, a scheme of oxidation and st ol

i f\ tion of polymers is presented, and some inhibitors are recommended. [t

l i mentioned that in spite of a successlul development of these studles ma

' x problems still have to be solvad, especially the stabilization ol polymars

[ nign temperature, Two lypes 07 aging of polymz2rs are [novn - destruciion
' structuration., Destruction el zciec Dy th rnal oxidation occurs, apparently

1

according to the mechanism stated oY . Semenov as Jollows: RH + .y =
} iritiation (I), R'+ 02 = ROO" cralin development (1I), ROG + Rid = ROGH = #° (IlIj
chain development, ROOH = RO™ + 0ii branching (IV), ROC" + KOO = 02 + HOGR rupturs
. of tne chain (V). It was observed that tnermal oxidatlon (120-1500C) of isotuc-
\ tic polypropylene fdlows this scheme, except for reaction (IV) instead of walch )(

Card ./4
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5/L63/02)/ KT 5oefSu )

Aging and stabilization..... AGST/A1E6

2 bimoiecular reaction RGO + i = 40T+ Lig0 + 1 (VI texes place.

or polypropvlene - substituiad picrols and aromatic smines) react Jiln

adicals (ROO + ZH = HOOK + &% ( thus oreaxing e cnain :

with inhibiting destruction o! uhe polymer, dowever, mecent I

the present author and Co-wormulys showed that the simple schome

is not always valid. Thus increasing temperature decreases the ellec

antioxidant in spite of increasing ine concentration 57 the iatier, -

other observations could be cxplained witn -the assumption a second
ion

o

Lr

(

3.4
tre anticxidant, i.e., Initiation ol polymer oxidation, Severa. spacira or
magnetic electron resonance tarsen for stabllized substances indicate Lre tormatliaq
of radicals by oxidation of the antioxidant used, Stucdles of the kinetlcs or re-
actlon batween trl-tert-butyl phChOle and n-decan, 2,4,6-trimethylhepians, or
ethylbenzenc proved the inltlation of polyme o oxiaahlun 9y tre reactlion ol
antloxidant radical and trne polymer acco ording to: ‘4 o= HA O+ 0 (VILI
Hcreovcr, chaln initfation can te wilected by reaction witn nydropzronldes
+ HL = RO"+ Ho0 + X (A, ar DJ oxldation of tre innibitor XH + 0; = .07
The gdoinL/ifj ~ule of Semenov's mechanlsm 15 not valld, because of tne el
ecfect of mutual intensification ol tne stabilizing property or antloxldant
tures. Corresponding results were obtained recently by the present autlor
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Aging and stabilization..... SN LA

co-workars ‘nnibiting polypropylene destruciion Ly dinary nixtures of antioxidants,
Saveral studles by other auihors saoweed correspondin regults. LT Cepends on the
siructure of tne polymer and antioxldant whetier reacilon Viily, (L), or (K1)
w11l control the initiatvion. Thus, substances destroying the peroxide wlll in-
crease the stabilizing eirrect of tha antioxicant whnere {£), and {XI) prevail,
while radical-capturing substances will be convenient as admixtures to stabi lzers
where reaction (VIII) plays the prevallent role. <Considering trese principles in-
vestigations were carrled out in -aboratories ol tne LIIPP, I¥aF, and VNIIV and
the Jollowing erlective stabilizers “ound for polyad.elines: aiayiphenolis, ara-
mines, azomethy:s, hydrazines, pnusphites, and combinations o0 aramines and
phosphites with sulphur-containing compounds., Aging ol PVC can te inhibited
suitably at low temperatures with polyphenylacetylene, and at nigh temparatures

by polyphenylenes, or poiyazophenylenes, The eitectiveness o; stabllizers against
thermal and/or photodestruction apparently depends upon the mobl:ity in the polyner,
since nigh mobllity increases the probability ot a contact witln active radicals
and facilitates homogeneous distribution of the stabilizer, In connection here-
with was studied recentiy the dirtusion of several stabillzers Ln polypropylene,
polyformaldehyde, and polycaprolactam by the method of labeled atoms in the

Card 3/4
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AUTHCRO s _ Meyuong lic Hes Kov-rsokaya, Be Mo, Levantovskaya, I. I., Dral-
yuk, Go Ve, faznvikova, #. Pey Sidorov, V. A., Kochetkov, V. N.
Trossmin, G. Tatovos'yan, G. Oy Kuznetsova, I. B.

TIPLE 5tabilization of polyamide films for agriculture
bmiIobICAL:  Plasticheskiye massy, no. 10, 1962, 6 -8

opATs Pretection of polynuide fiims, type 54, es used in hothouses and
s3ilos, from e'fects of photo- nnd thermooxidation. was tested by trying
variemg ndditives under various test conditions. The following were added
ws ultrnviolot light absorbers: 2-hydroxy—4-methoxy-benzophenone oMt
(oupr) (1), 2-hydroxy—4-alkoxy-benzophenone (a mixture of benzophcnones

vite various alloxy proups of the type OC7H15, OCBH17, or 009H19) (11), and

Z—hydroxy—ﬁ'—methyl—benzotriazole (Tinuvin) (III). As antioxidants, Ki

und couvper naphthenate and orgonic stabilizers of the following type were -

used: ) derivatives of sromatic amines; 2) phenol derivativesy 3) aromatic
oxamines; ) 2,6-ditert-buty1-A-methyl-phenyl—pyrocatechin phosphite {Ionolk

Card1/2
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_ ROZANTSEV, E. G.; MAMEDOVA, Yu, G.; NETMAN, , B,
i Pregervation of the frees vale . re
acy in the reduction of the
i ;5 ;Séf;gtegommm:gl-'r-pipzridone-nitric oxide radical
er’'s reaction, Izy, AN SS
n0,12:2250-2251 D '62, Y (x?llngtgé-lid)m' nauk
1. Ingtitut khimicheskoy f1ziki AN SSSR.
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MIDVEDEVA, N.I.; NEYMAN, M.B.; TORSUTEVA, Ye.S.

Kinetic tracer methocd in the 8tudy of the mechanisrm of coxplex
chemical and biochemical processes, Part 11: Rmte of formaticn

and consumption of propylene in the cracking of propane, Zhur,-
fiz,khim, 36 no.5:1016-1021 My '62, (MIRA 15:3)

1, Inatitut khimicheskoy fiziki AN SSSR.
(Propene) (Propane) (Cracking process)
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§/020 62,/143/001/024/030
B101/B147

Khlo )1‘,'ankina, e O y Neyman M. B.
[ el ’
PRI

AUTHORS: Bucrachenko, Ae Ley

TITLE: Formetion of inhibitor radicals in polypropylene oxidation

PERICDICAL: Akademiya nauk S35R. Doklady, V. 192, no. 1, 7352, 126 - 149

TEXT: Isotactic polypropylene powder with an inhibitor dissolved in
. . 2

pressed into 1G0« films (150 kg/em”, 120°C in a CO, almosphera,

2

The inhibitor concentration of the films was 710"
n at 20 - 250°C (heating by olowing in hot air).
pbinaphthol, 2,6-di-tert-octyl-4-methyl phencl,

sed as inhibitors. Cwing to loss of the

alcohol was
-4-10"2 moles/kg.

The epr spectrum was take
o~ -naphthol, 3-nzphthol,

and diphenyl amine, thﬁﬁ. were u
als formed with epr spectre consistant

H atcm in the hyéroxyl group, raedic
he model test. « -naphthol and

with those of the jndividual inhibitors in t
s-naphthol showed singlets (widths: 5 and 5 oe, -regpectively). Conjunction

of* the unpaired electron (UE) on the & -naphthoxyl redical with the T bonds
Y
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Formaticn of inhititor ...
ntense than that of the fierudical, The
n of UE with two equivalent
protons of ths p-mcthyl

of the naphthyl ring is more i
triplet of binaphthol is caused by the reactio
protons. Intensive interaction of UE and the
group in di-octyl methyl phenol yielded & quadruplet every line of which
wes split into three lines due to interaction with meta nrotons. Gn
reacting PhZHH wit Ph_NO was formed which showed a

h peroxide radicals, >
uniform triplet (width 10.5 oe) caused oy reaction of Uo with the aé
nucleus. Every component was split into 45 lines due 10 interaction with
the o-protons and p-protons of the benzene ring. The hyperfine stcucture
occurring with greater dilution is caused by m=-protons. In the initial
section, the radical concentratica curves were of sutocatalytic charscter.
The concentration then increases and goes through 2 maximum. Comparison
with polypropylene powder containing an inhibitor showed 1ts induction
perioa to be conaidersbly reduced. The inhibitor efficiency thus depends
on its introduction into the polymer. As compared with - -=nanhthol, the
radical concentration in the presencs of R-naphthol was lower according to
the lower stability of 3-naphthol radicals. The sans holds for all apova

APPROV :
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Formation of inhibitor .., ;{gf?é?i¢743/001/02&/050

;:?;thors.' The méjority of radicals are formed by chain rupture duri
kinet_log, @ compllcated‘process with degenerate branches. N 8. Ney :g'
inhib;goiszzzpe m:?hod might yield quantitative data on the PinegichZ%n ’
¥ 8 N ancs i ' ‘
umption and 02 absorption. There are 3 figures and 4

references: 3 Soviet and ! no i bl h
, : . n-Soviet. The eference t Engli
language publication reads as foilows: 0. L. Harle J " paonriiohs
. ’

J. Am. Chem. Soc., 79, 2973 (1957),

- R. Tnhomas,

PRESENTED: October 9, 1961, by V. N. Kondrat'yev, Academician

SUBZITTED: October 9, 1461
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AUTHORS: Kuz'minskiy, A. S« KEIEEE;_E;_§;' Fedoseyeve, T. S.,

Lebedev, Ya. S., Buchachenko, A. L., Chertkove, V. F.

TITLE: Conversions of free radicals in gamma-irradiated polyiso-
prenes

PERIODIAL: Akademiya nauk 3SSR. Doklady, V. 146, no. 3, 1962, 611-614
TEXT: The initial stage of cis- and trans-polyisoprene gtructuration
caused by 10-50 Mrad 0060 irradiation was studied. The appearance and
disappearance of free redicals was ascertained by recording the epr
spectrum. An epr gpectrum with a gignal width of 14 oersteds was
obgerved on trans-pclyisoprene after irradiation at room temperature in
vacuo. The structure of the radical causing this signal could not be
clarified; probably it was formed by separation of a hydrogen atom from

. the a-methylene group. At -196°C, irradiated trans-polyisoprene showed
a broad singlet due to superposition of various radical spectra. If eir
was admitted to the ampoule at room temperature, the spectrum passed
over into a peroxide spectrum. No epr spectrum appeared in cis-poly-

“Card 1/3
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8/020/62/146/003/013/019
Conversiom of free radicals ... B101/B144

number of cross links also proves that with increaging density of the
network the mobility of molecular chains is impeded and the recombination
of free radicals is rendered difficult. There are 4 figures.

A3SOCIATION: Nauchno-issledovatel'skiy institut rezinovoy
promyshlennosti (Scientific Research Institute of the
Rubber Industry). Institut khimicheskoy fiziki Akademii
nauk SSSR (Institute of Chemical Physics of the Academy of
Sciences USSR)

PRESENTED: May 21,:1962, by V. N. Kondrat'yev, Academician

SUBMITTED: May 25, 1962

fand
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L0CTISI0H MR AP30015T9 §/0191/63/000/006/0026/0029

AUTEOR:  Akutin, M, S.; Fotrelsv, V. E.; Foverakaya, B. H.j !cc:mkcn T. Do;
Tarascv, V. V.j Sidoav, A, I.3 Rodin, E.j Ritche, O, Hej Kqun, . B,

TITLE: Casting of polycarbonatas under praasure.
" " SOURCEs Plasticheskiye massy, no. 6, 1963, 26-29
1
"T0PIO TAGSs Diflon, polycarbcoate, thermal oxidation

ABSTRACT: The change in molscular weight and machanical propsrties of a poly- ' 5
carbonate "Diflon® under laboratory axidation and oa pressurs-casting vas studied,

' Polycarbonates are deastroyed more repidly by pressure caating than by thermal .
oxidation, Appereatly, this acceleraticn is ccabined with the pregence of mc.ha.nz-‘ ‘j
. cal destructiond The minimm emcunt of time snd temparsture for trensforming the !
polq::artoth.vhacu-ﬂavingota te shauld be used in erder to reduce the extant

o: dastruotion, Orig. srt, hess 9 figures, 1 table and 1 equatiocn. .

ST, LU el

N Ml € 4T 7

' 1SS0CTATIONs  mage ;
SUBMITTEDs 00 DATE 4CQs OMw26)  EWLi 00

1
[

Cad  WE E
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;: e _") - " EPR/EPF )/Ewp(j)/EWI‘(m)/BDS/ES(a)m2~~AFET‘"/ASD/SE)D~-P8°LI/
e M 2 Pr-ﬁ/PcEﬁ/Pt-h--RM/MAY/W ,

" 8/0190/63/005/005/0614/0648 ?ﬁ
Alishoyev. V R., Ne@v_x‘ M. B.; Yo 'arskaya, B. M.; Gur® yanova, Y. V. i

o e, et e g s

‘Ihermooxidative degradation and a»abﬂization of polyform.ldehyde

i’rzm:-

' SOURCE-' Vysolfomolekulye.rrvye soyedineniya., v' 5, ne. 5, 1963 644~6L8

. change in @ special vessal encloscd in

B . period, and yields forﬁlcfehy , carbon oxides, hydrogen, and water.

fpj;LG?IC TAGS: trcrmooxidative degrad&tion, dagrad&tion, stabilization, poly-
. {=5~"5,am_de, palyi‘ormaldebyae, PYR, 548-27 anﬁioy*d

ant, p—oxineozorz, Santovar 0, 22-46

- fABS"‘RACT' A mathod ha.s bﬁe ce\relonea and used to evaluate the ef ffectiveness of
. individual polvamide resiufg {as acceptors of the evolving formaidehyde) ang their
- ‘combinaticn with various znt:sexidants in stabilizing FFA polyformaldehyde@gatnst

- thermooxidative depradatisn.\® The mathed ig based on measurement of the pressure
a thermostet containing & PFA sample expoced
- %o cxygen and/or heat. Pressure change verous time curvesg ere plotted and evalunted,
- Preliminary tests showed Lhat &t 145C in the absence of oxygen PFA decomposes very
P slowly. Witk oxygen presaxt decomposition is much faster, shows an frduction

Scraening of
. polyamide resing 54, nFls,g 1 "548-2 Ty form&ldetwde—abuopption tasts ahowed -
that" "54&~47" ia ’Eﬁc BeﬂTTgFmaIdehyc.e acceptor. Antioxidanttx %uch ag “22.L6t

e chrd 1/2
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Cnmeese Sl
.+ ACCESSION MR: AP3000887 . ST o S /

"9(2,2'~methylené-bis(1-methy1-6~tertbutyl)-phenol) or "p-oxineczon® [a r~hydroxy-~
' : j in combinaticn with "548-27" vare screened by the azove
. .method ag additives to PFi at 200C and 200 mm Hg of oxygen. The rost effective ;
- ‘entioxidants in combination with "548-27" proved to be MA2-46 " "p-okineozon“, and .
A - Santovap "0.% In the cage of the "548-2?"/"22-46" combination added to PFA in 2,5%
T ‘?ftotal"ccncEntrationvthe optimuz polyamide to antioxidant ratsq wag 0.6/0.4. This
- ©ifigure, derived by the'pre§sure-change~curve method, was in gacd agreement with the
© results of control studies of thermooxidation by thermogravimetric and differential .
J thermal analysis, This work was done at the Scientifie Research Institute of ;
8 . Plastics, Orig. art. has: 8 figures ang 1 table. S

- ASSeCTATTON: 'Nauchno-issledovatelrs_uy institut Plasticheskikh mans (Scientific

- B 'Mch’;hétitufe.of ?Ig_aj?ics_)f A DA | -
UBMITTED: 00l pup seq 175uné3 - ENCL: g0
!SUB CODE: CK,MA'VVW::I R - NO REE‘S(_]V; 004 o » OTHER: 007. §
e/ be—
Cara 2/2 )
- NG SR % R e St IR AN s
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§  ACCESSION NR: AP3000688 - - S/owo/esjcosjeosfosissosse

) J AUTHOR:  Kovargkava, B, If.; Akutin, ¥, S.; Sidnev. & T.: Yazvikovg. M. P;

. Neyman, W, B, ... . . ’ o o ‘

. TITLE: Investigation of the thermooxidative decompogition of a relycathonate [~

SOURCE: V\J(yqucva‘q‘éleki’xiyamyye' soyedineniya, v.

5, no. 5, 1963, 649.654

-'VTCPIC TAGS: ’ Diflon, polycarbonate, thermooxidative degradatfon,
i+ decomposition . ‘ e - :

thermooxidat{ve

B : ‘ . LS

: ABSTRACT: . The thermooxidative degradatfon of the Soviet polycarbanate "Diflon“t

: (mal, wt., 18,000) has been studfed. Thermooxidation was carried out at 240 tq

©1306C and 92 to approximately 700 mm Hg of oxygen with equipment described pre- ,.

3 viously by the authors (M. B. Neyman, B. M, Kovarskaya, M. P, Yazvikova, A, I, ~ !

: - Sidnev, K. §. Akutin, Vy¥sokomolek. soyed., 3, 602, 1961). It was found that the
v Initial rate of change of,pressu_re in the system, L.e., the oxi{dation rate (w.)

is directly proportional tc the oxygen pressure and increases with temperaturé
- dccording to the law WO = & exp(-E/RT), where E = 36,500 kcal/miol. The, welght

;-

(
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‘i 'loss of Diflon at 300C and constant fnitfal oxygen pressure in
“:wichftimé?dftér_a5cgrta£ﬁﬂiﬁitial,petiod;vthe higher the fritial pressure, the
.4 -greater the loss.,: Analysis of the degradacion~pro@ucts,tevealed co,, co, H,
_;"(traces);'}{fn » CH,0, and bis(hydroxyph‘enyl)propane; hydroperox(des
i+ detected, [t '

creases linearly

not only gives rise to gaseous praducts = :
- of the polymer chafns fn which alcehyde and hydroxy

thermal stabilfty (in

groups acecumulate., Thig
the absence of oxygen) of - that of the fntitial

- Diflon, owing probably to the decomposition of the'aldehyde groups --and to addf- |
!:iona[‘oxygeu-'containing groups which facil{tate ester bond cleavage. Qrig. art,
has: 10 formulas and 8 figures. : " ‘ o

Scientific _Research.lngtitqfa of Plasticg
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AKUTIN, M.S.; KOTRELEV, V.N.; KOVARSKAYA, B.M.; KOSTRYUKOVA, T.D.;
TARASOV, V.V.; SIDNEV, A.I.; RODIN, E.; NITCHE, O.N.; SEYMAN, M.B.

Casting of polycarbonates under pressures, Plast., massy no.6s
26-29 g'63.p ¢ (MIRA 16:10)
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‘II'ELE: Reactivity of diethyl phosphiter‘in radical reactions wi.th tritertiary butyl

AUTH.OR: Buchachenko. A. L.; Sdobnov, Ys. I.z Rafikov, 8. R.: Nsyman, M. B.

‘SQURGF}' SSSR. Izv. Otdeleniye khimichesld.kh nauk, no. 6, 1%5, 1118-112¢

'TOPIG TAGS: dietfwl phosphite, tritertiary butyl phenoxyl dimer.’t.zation, kinetic
’method, degree of solvation

ABSTRACT. The reaction of tert:.ary bu.tyl pheno;qy'l with diethy}. phosphite proceeds
with abstraction of the phosphine hydrogen from monomeric tautomer containing

. pentavalent phosphorous. The rate constant in benzene at 20 degrees was found to
“be k sub 1 = 1.2 i 10 sup =25 ce/sec and the equilibrium constant for the dineriza-

" tion of diethyl phosphite, K'= 7.5 x 10 sup -21 cm sup -3. The procedure developed

 provides a general kinetic method for determining degree of solvation of the reac—
tion center. Ori&. art. has- 3 figures.

ASSOCIATION: ' Institut khimicheskoy fizikd Akademii nauk SSSR (Institute of Chemi-

cal Physics): Institut elementoorganicheskikh soyedineniy Akademii nauk SSSR
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ROZANTSEV, E.G.; NEYMAN, M,B.; MAMEDOVA, Yu.G.
: R R T ekt
| Reaction of free organic radicals with Grignard reagents, Izv.aN
! S5SR.Ser khim. no.8:1509-1511 Ag '63, (MIRA 16:9)
1, Institut khimicheskoy fiziki AN SSSR. -
(Radicals (Chemiatry)) (Grignard reagents)
J
I
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MEDZHIDOV, A.A.; BUCHACHENKO, A.L.; ROZANTSEV, E.G.; NETMAN, M,B,

Chromatographic separation of the radicals formed during %he
oxidatlon of hydrogemated 2,2 4-trimethylquimolines, Izv, AN SR
Ser.khim, no.10:1713-1717 0 63, (MIRA 17:3)

1. Institut khimicheskoy fiziki AN SSSR.
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ROZANTSEV, E.G.; MEDZHIDOYV, A.A.; NEYMAN, M.B.

Kinetically stable radicals of the pyrrole series, Izv, 4N SS5R

oo

Ser.khim. no,10:1876-1877 0 143, (MIRA 17:7)

1. Ingtitut khimicheskoy fiziki AN SSSR,
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ACCESSION NRt AP3006755 5/0190/65/005/009/1533/ 1 mf :

- AUTHORS s Neyman, M. B.j Fedoseyeva, T. S.; Chubarove, G. V.§ Buchachenko, ke Loy
Lebcde" ".'80 8. ‘ T

PITLE:s A study of the radicale in irradiated polyformaldehyde
ESOUR(:EI Vy’sokomolekulya.my‘y_o soyedineniys. v. 5, noe 9, 1963, 15539-1344

:TOPIG TAGS: free radical, polyformaldehyde, eleotron paramagnefic resonance, -chain ’
" 'polymer, gamma irradietion, polymer cha.in/ EPR 2 IKhF gpectrometer

ABSTRACT: Structural end kinetic ché.racteristics of free radicals in irradiated

| polyformaldehyde (PFA) were investigated. Powdered FFA ¥as placed in soldered and

i
;evacuaﬁed ampules and waa subjacted o gamma radiation from 2 0060 gource. The ;
'gtudy of slectron paramagnetic resonance (EPR) radical gpectra at low temperatures !
' I

;wae conducted on PFA irradiated at 77K with doses of 5 x 106 and 1 x 107 roantgens. ’
: Spectre wore recorded on the spectrometer EPR-2 IKhF. A speciel empule was uged for
:room temperature radiation experiments., The ampule wag connected to vacuum equip- |
'ment to allow varying gas concenirations around the spacimens. Meana were provided ' .
. for controlling the ambient asir temperature. Test results indicstedt 1) two types !

§ icad /2

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136810(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136810

£

SHLYAPNIKOV, Yu.A.j MILLER, V.B,; NEYMAN, M,B,; TORSUYEVA, Ye,S,

Regularities of the effect of inhibitors in cxidation
reactions, Part 2: Mixtures of alkvl phenols w;th didecyl
gulfide. Vysokom. soed. 5 no,10:1567-1512 0 '63,

(MIRA 17:1)
1. Institut khimicheskoy fiziki AN SSSR.
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NEYMAN, M.B.; LIKHTENSHTEYN, G.I.; KONSTANTINOV, Yu.S.; KARPETS, N.P.;
URMAN, Ya.G.

Thermal oxidative degradation of polypropylene studied by the
method of nuclear magnetic resonance. Vysckom.sced, 5 no.ll:
1706-1710 N '63, (MIRA 17:1)

1, Institut khimicheskoy filziki AN SSSR,
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BUCHACHERKO, A.L.; FEIMAN, M.B.; SUKHANOVA, O.P.; MAMEDOVA, Yu.G,
Effect of solvents on the reactivity of nitrophenols of different
structure in their reaction with the tri-tert-tmtylphenoxyl rfadical,
Zhur.fiz.khim, 37 no.li221-22, Ja ‘63, (MIPA 17:3)

1, Institut khimicheskoy fiziki AN SSSR,
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F
i

':'é o £UTHCR} Grohdv,,v. K(;,Nezman, M. B.; Vakula, Ve Lug quutskiy;' j
L 5. 8. R e e 4 ) 3
1 o TITLEY .Study of the nature of the faflure of avpolymer"&ubscra:e_%im’

| . udhesive bond by the method of tagged atoms | . :

. $OURCEt .Zh, é{ztcheskoy khim{f, v. 37, no. 9, 1963, 2077-2081 ;
TOPIC TAGS: adhesf{ve bond, adhesive bond failure, bond faflure, !
. .Joint faf{lure, fatlure, polymer-substrate‘adheaivg'bond, radfo=~
Tmettlcgmethod,jadhesivm, tagged atom, tagged polymer, atactic -
palypropylene, tagged atactic pelypropylene, substrate, noaradfo--
i &ctive atactic polypropylene, .sheet gilicate glass, copper foll,
; stripping test, adhesion testing machine, TsNIKZ adhes{dun testing
‘machine, band strength, radicactivity, substrate radfoactivity,
‘bondfng time, bonding temperature, micromesalc type faflure

" ABSTRACT: The faflure of polymer—substrate adhesive bonds has
been s:udied-by 2 highly gsensf{tive radiometric methad developed
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‘. by the suthors mploying a tagged polymer, - Atactic polypropylene !
-~ (molecularx wa&igc. 3 x 10%) with tagged tertiary C atoms wan used ;
.. ai an adhasive and nonrad{oactive atactic pqlzpropzkgpeﬁlahcuc
. " silicate glase, or copper foil, as a substrate. trlppltg tedts
ot percale strips coated with the adhesive were conducted with a
i . T¢NIKZ adhesion testing machine; the radicactivity of the stripped
' giibstrates was then measured. The results are given in the form
| of tables and graphs. 'The fact that all stripped substrates were
| radfoactive indicates that after bond faflure a certain amount of%
> adhesfve remains on the gubstrate. Radioactivity measurements
- ghowed that the quantity of adhesive remaining on the substrate.
fncreased with ‘an fincrease fin the time and temperature of contact
between adhesive and gubstrate during specimen preparation. It {s
't assumed that: 1) the adhesive remaining as nonpolymeric substrate o
{5 distributed fn the form of “fslets" rather than as a uniform - o -
layer and that in such case bond faflure s "micromosaic” in type; o
2) in the case of polymerfic substrates of a higher mslecular
wéighc with thtee-dimensional or supermolecular netwoerk structures :—
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"'_:a{iid'cbpstdeuble' i‘nte:moieculat forces, smaller quaﬁﬁiti:: of the ‘
gdhesive will remain on the dubstrates. Orig. art, has: 2 figures,
S . .

~‘and 2 tables.
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AUTHORS : Buchachenko, A. L., Cur'yanova, Ye. K., Kalashnikova, L.A.,
Neyman, M. B. -t

-

.
—————

TITLE: Dipole moments of the diphenyl niirogen oxide radical and
of the. diphenyl hydroxylamine molecule

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 148, no. %, 1965, 95-96

TEXT: The molar polarization POo at infinite dilution and¢ the molar
refraction Ry for the D line of sodium of CgHe -N-CH. (I) and of
3 4 65

C‘;H5 -N-CGH5 (II) were determined in benzene at 25°C. The dipole moment
)

OH

lculated ding ¢ oszp R.. Data found for I: )
\mz calculated according to u = 0. m'RD’ ata foun or I: m.p. =
64°C, P_ = 240.8, Ry = 55.8, u = 3.0°10-'8, and for II: m.p. = 60°C,
Pp= 91.8, Ry = 56.9, u = 1.5'10-18. The discussion of these p values

leads to the conclusion that no additivity exiats and that u for I cannot
Card 1/2
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’mP’tc mus: inhibitor. oxygsn mnura. oxidiaing roactton, chain branching; £

|
i’ R o
| . ABS‘]‘RLGT* The atithior investigated e Inf1usnse of the foh{biter "momophamot® . |
A [ om the quantitr ¢ orttiaal cc‘notn‘tmttonvot anothex {inhibitor “biphenolv, It f s
8 ; & ahown that the factor of alf-annslerating oxidizing reaction of higherolooular | -
cm-bul_xgi_z.:amf]dependu on the oxygen iTessure and on the ‘eoncentration of the o
. { “mndphonol ™ ;.nhibitor‘ The growth of the aelr-accolsrating oxid{z{ng roaction
- | Tastor in the presence of the thih;tor "monophenol® s explained by the part-!.-
i eipetifon of tvhs -Anhibitor {n the adt of degenapate branching of chalna,
- | Péper vag fresentad by Acedeminian N, H Semenov ort 11 March 1943, Orig,
. haes vll omﬂasandeigureﬂ.;- ; Lo T S '

H
o i - ASSQ%IA’I‘ION: Insﬁ. of Ch-mica.l. Phy'aics, Academy of Sciences :
!
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NEYMAN, M.Bey otve red.

[New ce:elopwen 5 in chemistry] Nevoe v khimiis stormik
statel. Moskva, Mauka, 1964, 361 p. {(MIRA 17:12)

1. Akaderiya nauk S$33it,
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; Acc'EEsIowna Arsoc»251;9 .- BOOK EXPIOTTATION - s, gi
_Ngsmp-ev'f" 'B.. (Doc:tor of.‘ Ghemmal Sclencas, Pro!easor) ed. o T @,../

""-—u-qm.nmm T
D«am.ruct*on and ai.abilizatitm uf po).ymem (Stareniye g atabiliznt.ai;ya polimrov),
- Mosicow, ‘Tzd-vo "Nauka®, 196, 330 p. illus., biblio. Errata slip insertads,

© 3,500 coplen px'imted. (At head of title: Akademiya nauk ss.m. _;__,m;}ﬁ____

‘ maus: or: oou'rzmsaz,_z,,_‘

imimichaakonz ﬁ _lg_,)

TOPJC 'I‘AGS: éagrmdation react‘Lon, h z procesa, atabﬂs.zatiom, ;aolyal efin,. R
pcl;m;\pylchlwide, ﬂnylchl-aride TI’P r, polysmide, synthetic rubber, syuﬁhetie
reai.n SR ' e - _

Faremord-s FRREaN - v S . S
Introduction -’ 5 S
Ch. I. T__ .‘gmgg_i_gg_ggm 155 and atabuization o: polmmn J! .
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o« VIy ng and atabilﬁlsal.ion of lxﬁm.ﬂﬂﬂ -
,C’h. VIE. Aging ‘of certain cjmdgmnt}::n rinTwmans 197
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biE: Tovestipa of im mobili.ty o
! tzion of the degt adacion product:s and the changu _
u:;ll:g::ﬂlar . n”s during Ghe themal de;;r adation ,of pol carbonar.«' N : ,

]

,».‘ \J
e dtve L modifikatsh'& poiimerov (Chemical. pr opecrt.ies
_ki:ye wosly’gmera); sbm:nik atateyo HOBCW: 12‘1“"’ ‘““”‘“‘ 1964’ :

‘olycarbomtte, poljraxylate, 11 ta'ed spectroscopy, BPB. apectrum,
thekmal degmdation ,l Diflon. oo R

N

p , : i.lar
i that the ol carbon He "D:I.fl.on" with ‘a atxu«.ture ‘sim
M :wﬂj?gfg-..-i ;.....,apmyamham ‘ alhropans. and te:ephchal.ic'?ot iso~ ;-
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4 5000 .shewed! that  the absorption bands of the CH, group (2970, 1365, 1385 al)
. which are present in the initial polycarbonate are missing in the solid residue, -
'} and that th® intensity of the absorption bands of the groups C=1{ and C-0-C (1780
... and 1259 em"l) decreases., The increase in the intensity of absorption at 1600 end
1800 cml, ¢drrasponding to the benzenme ring, in the solid residue shows that the
! residue contains more phenyl rings after degradation. The c¢hange Ln the structure
7 and molasculiir mobility during degradation of polycarbonate was also investigated
"7 by nuclear jparamagnetic resonance spectra.  Here, the width of the line depends o
i the degree if mobility of the molecular group containing the resonant ring. At a
' temperature higher than 150C and lower than -130C, for the initial polycarbonate,
1" a composite signal is seen which consists of two components: & narrow and a wide

"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R001136810

: Infi:ﬁiea::;ft’géﬁré'.jb:f'-::béj,yt":}éihdnavté' and of the solid residue after dsgradation at

. band, Two. regions of decreased width of the lin¢ from <150 to -50C and from 150
.. to 170C are foimd for the initlal polycarbiate, 'The narrowing of the EPR line -
;' at low temperatures is due to the mobility >f the CH, groups in the polymer. This .- :
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V'AU'IHOR: ;:;Mnan, H, B,, uskin&, V, I. :

,TITLE Rat'ea ofl depolmnerizat:ion, is rizat:iou and chain t:ramsfer duri.ng t!
1 thermal d_gradation 65 1poly9i:0py1ene \’9 ‘ . L

. :SGURGB: mixnicheakﬁ;ye avoyatva i modifikatsiya ponmerov (Chemalc&l proparti.aa
,’ and thes mcdlﬁ.caf:ion oﬁ polymera) sborntk at:at:ey. Moscow, Izdawo Nauka, 1964, :

: TOPIC 'J.A(}Ss{ polypropylene, depolymerizacicn, iaomerization, cha.iﬁ tranafer, -
L thermal degradation, di.ssocimtion energy, activation energ;y, intrinaic viscosity fjf

ABSTBAGT' Two fractions (I vd.tb. 7233 2 a.nd 1T, wir,h)z,sz.w of a- 1ow-presaure o
1 matasimanilanas wava tagtad. and exnarinma:ntal data were obtained on weight loss,
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_polymarigation of
basis ‘0of the points.c
R (dissociation
i Q=19,7 keal/nole,
! "1em of the case of the hi
degradation of polypropyl

1 gfter haating for 180 mis, at 200,
i 2.6. : 2.2’ 1.93!\d 71.?,‘ reﬂ]‘ect’.VEI.Ys
-300C; the gub evolu
mer lost less than 3
s close to Ad.
1 degradat:ion of polypropylene,:
the degradation ak 11yr
ram corresponding to temperatures of 315,

Lved gasun va

£ the diag

gh rate

.and chain trunsf
sec,’ It.-was conc

on of polymers
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canmn

lution was

enaigy) = 18,0 kecal/mole; 11
Tabulated data are given for the scl

ene 18 equal to the sum of the rates:
er. At 345C \Whas a value of 10™
luded for polypropylene that the ‘high

250, 265, 280, 290 and 300C became 3.2, 2.8,
At 200C the intrinsic viscoeity remained -
lov and the welght loss insignificant,
% of ite weight, and the average molecular -
* The kineti: dats obtained show that’
together with other processes,
producta takes place, 'For polymer I, on the

: : 330 and -
for polymer 11 at the same tempera
ution of the prob-
“The total rate of the
igfdegolymerLZagion

~1016 ruptured
v ‘ rate of thers
ot be explainad by the concepts of the normal
wa’ tiwo tha nnncant of wenk bonds meets certain

of thermal degradation.
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a4 n, H. li., 'I‘ursuyeva, Ye._%

The kinet:ics uf t:hcs effect of inhibitors in oxidation reactions. 111, - |
2,2'4¢ —butylp_enol) - . '. RS

'Ihh”M'

SdUIiGE. Khimtcheekiye svoyntva 1 modifikatsiya polimerl‘v (Chnmical propertiea
and the madificaticn of ':oljrmers), abomﬂa statey. _ Hoscow, Izd~vo huuks, 196&,
106« 109 : S T ;e : e , .

'TOPIC me. polyg*opylene, 1sotaccic polymer, oxidation inhib H:or, alkylpnenol,
"~thiob pnenol, polymer 4>xidation, biphenol A ) 7 ) , b
ABle!AC‘]' v The oxidatic»n of linear isotactie pol prop lene wasg . investigated at. |
about 200C In t:he presence of the inhibitor 2;27-thio-bis- (é-methyl-é-(:erc.- Sl
butylphenol), myp. 83-34C, gbbreviated as’ thlobiphenol. The dependence of the |

Fmdaintt s el ad Al Rl AL fab el n? amm e Kaaan YK ISR DRI I DU RPN N Yo nAn ... 21
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period was investigated only at 200C at initial imhibitor concentrations of 0,015 !
123 A 010 ws1ilba  The wato aanatantn of thiobishenol consumption calculated :
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5 —cghrtaini ‘::?Enigfb:he congumption of cne inhibitor in the oxidizring mizture |
viuh:lbito:g; : z";i',’thidfg;: ‘(’Z":h:h"img::we is given, 1In a mixture of these two
and 2.2 cmethulona » hieoth omered o0oCeFt. -butylphensl) is conavmed more slowlv. | . i
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. ACCESSION NR: - Araoasts T 310000164/000/000/0156/0159 : ,g)J{
o Z
f-;-AuIaoa- cg_gxev, a, 8o} Ngyman, M. 15. o Z
’ i B T ) (! '74, }
. TITLE: Ihetmo-oxldal'ive degradatieu f polyethylene oxide ”i .
: - “m W . ¥
SOURCE: Khimicheskiye svoystva 1mocli£1kat:siya ‘polimerov (Chemical prop'erties kS

" and the modification of polymers); sbornik statey, Moscow, ‘Izd-vo Nauka, 964, '
j156-159 B . ; .

: TOPI(‘ TAGS. pol jethylene oxide, t:hermal degradation, propylgallate, armnatiu* S i
'amine, cmidative deg:adation, polymer oxidationx, antioxidant ‘ C L

: ”ABSTRACT' The indun tion period of the oxidat:ion of palyethylene oxide (PEO) was :
-.iavestigated as a function of temparature and oxygen pressure, The initial ' -k
“product (molecular weight 25000) was obtained by bulk polymerization of ethylene‘ L
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. waé ealculated-at 33,000 cal/mole the'dAta‘bﬁiéined"foz'ch' cardatton of
wes walculated at a3, calymolie, : | e retardation of :
Coxidution 0:-91!0 by éntioxidants are tabulated. The induction parfod at a con~
centration of antioxidant of 9.5 x 10-3 mole/kg, 135C and Pgp=340 3 chosen

E _ a8 characteristic for evaluating the effectiveres : i
aﬂd tﬁbulai’ied'data ghow that at tha nleae bn__;lf_f;;gf MrsthePIOt‘ted .
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A A . T

HORS' e vantovskaya, I.1.3 K.ovarskaya, B.M.; Neyman, M.B.3j
AT ) Rozantsev, EsG.; Yazvilova, M.P.

Inhibiting the thermal oxidative destruction of polyamides

1964, 14-17

TIPLE:

SOURCE ¢ Plasticheskiyé magsy®, No.3,

: xidati <idation inhibition,

: lyamide, therms) oxidation, OX : 1de
Toiig*{?gggt ggeﬁyl beta naphthylamine, pip,;idin, 1:ézziiogxper{od
S ipepidone nitric oxide, radical type stabilizer,

p ¥ pA . ’

BSTRACT: The inhibition of thermal oxidation of polyamides with
ABSTRACT: .

Wi e ) se dical type stabilizers
- lamine and witn the ?r,~ Tra s
phenylggizirgagggigpioeridone nitric oxide and 2,2,6,6-tet:;§e;2§ical
2’2’§:4-£:droxypiperiaine nitric oxide vias investigige ion. e
zzggzlizeﬁs display marked 1nhiiit§02rgia€?zrﬁzin2xisaspené et
e {ginal amount O , ; ring
gggniggtgtggntgérggdgin ‘nhibiting polyamide thermal oxidation; in
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bition of oxidation at the end of the induction period apparently
depends on the remaining unspsnt antioxidant. Unlike the aromatic
amines, the free radical inhibitors retard the oxidation of polyam-
ides until they are completely consumed. At the end of the induc-
tion veriod the rate of oxidation with these radical inhibitors
approaches the rate of oxidation of The uninhibited polymer. Orig.
art. has: 8 figures and 2 formulas.

ASSOCIATION: None

SUBMITTED: 00 DATE aCuy: 27Har6s ENCL: 00

SUB COIE: CH NR REF SOV: 008 . OTHER: 000
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ACCESSION NR: AP4042869 $/0062/64/000/007/1178/1184

AUTHOR: Neyman, M. B.; Rozantsev, E. G.
TITLE: The use of stable radicals as antioxidants

SOURCE: AN SSSR. Izvestiya. Seriya khimicheskaya, no. 7, 1964,
1178-1184

TOPIC TAGS: antioxidant, free radical, nitroxide, acetoneamine,
polymer stabilization, polymeric material, polyformaldehyde
stabilization, polyamide 68 stabilization, polypropylene stabilization

ABSTRACT: The authors had previously found that a new type of anti—
oxidant — the nitroxides — terminate the oxidation chain reaction
without increasing the probability of branching of the reaction
chains. These new antioxidants contain a =N-0« group with a free-
radical valence. The simplest nitroxide was synthcsized from acetone
and ammonia by the catalytic oxidation of the {ntermediate triacetone~

amine to the structure:
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where Me represents the CH3 group., Further, a series of aromatic
nitroxides of the type

Ar - N - Ar

|

0

was prepared, where Ar designates a substituted aromatic radical
with alkyl and alkoxy substitueants. The previous experiments of the
authors, Iin which ethylbenzene was oxidized by air in the presence

of azobisisobutyronitrile used as the chain ini{tiator, indicated that
the aitroxide radicals of the triacetoneamine series practically do
not react with the formed hydroperoxide radicals ROO, However,

when oxygen was excluded and replaced by helium, the reaction of
nitroxide free racificals with hydrocarbon radicals R* took place.
Similar behavior ¢of nitroxide radicals was observed also in the oxi-
dation of {sotactic polypropylene in films; it was found that nitroxide
radicals accaleratad the decomposition of hydroparoxide (which
results 1in branching of the chain) only 304, while the aro-
matic amines which are also used as antioxidants accelerated this

6810

b
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decomposition by 30—40 times. Experiments with the oxidation of
polyamide-68 at 160C and 200 mm Hg oxygen pressure indicated that
bis—2,2,6,6,—tecramethyl-a-ethyl—b-hydroxypiperidine nitroxide
produced an induction period of approximately 200 min, i.,e., equal

to that produced by one of the most effective antioxidants — Neozone
D. In experiments involving the thermooxidative decomposition of
polyformaldehyde the nitroxilde radical was to be combined with a poly-
amide to bind the evolving formaldehyde., An increase in nicroxide
antioxidant concentration produces an increase in the induction
period, and saturation 1is attained after the initial increase of the
effact. The authors state rhat the effectiveness of the nitroxide
antioxidants depends on the structure of the compounds; however, the
reaction found by the authors for their synthesis of nitroxides maxes
it nossible to prepare a variety of these antioxidants, including
comrounds with low volati{lity and high antioxidant effectiveness,
Some water-soluble nitroxides might be of interest for biochemical
studies; aromatic nitroxides are promising antioxidants for rubber.
Orig. art, has: 11 figures.
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ABSTRACT: The kinetio properties of frae radicals formed in the mgfaﬁs §R001'13
thomA}:lpR?VED‘FGREREBEﬂSEdeBVpJMgZWOf e&‘{' 5Utked

baen irvestigated by the EPR mothod. The thermal vulcanizatae was obtained by pﬁc-
lioinary howting of the purified polymer in the press at 220C and undar 50 t/em

Prossures from 5 to 60 hours. The spacimen was irradieted in vacuum at -196C from

a Cob0 gource of 25 Mrad dose. The EFR speotra of the irradisted sgeomen were

obtained on the EPR-2 IZhP A¥ SSSR ingtrument at -196C in 20 to 1009 intorvals. It

is shown that formation of o three~dimensionsl network grolougs the lifetime of the . -
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- TOPIC TAGS: oxidation, oxidative degradation, polymer oxidation, polypropylene,
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ABSTRACT: The duration of the induction time ¢77) of the reaction as a function of tempzei=
ature, oxygen pressure and the presence of antioxidants was investigated in a study of its
. oxidative degradation polypropylene oxide, using a method described in an earlier
+ paper. The polymer, with a melting point of 69C and a molecular weight of 40, 000, wa..
- prepared by catalytic polymerization of prapylene oxide in the presence of ferric chioride
| - and purified by repeated precipitation by water from an acetone solution acidified with
' hydrochloric acid. The effective activation energy for the oxidation of the polymer, fournd
from a curve of Ig¢ va. I/T, 18 22 kcal/mol. The induction time was inversely proportional
to both temperature and oxygen pressure; ylelding hyperbolic curves. Curves showing
the retardation of the oxidation by additivns of 2, 2-methylen3-big-(4~methyl-6-tart. -butyl
tara /3
r___‘l
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