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Pp. 904-915 ' \X

TEXT: The radia%ion-chemical polymerization of ethylene in the gascous
phase and in organic substances was investigated at different -pressure
and radiation dose as well as some properties of the polymers fcrmed.

0060 y~~radiation sources of the institut im. Karpova (Institute imeni
Karpov) (1400, 1800, and 20000 gram squiv. Ra) end pressures of

50-300 atm, radiation dose of 17 %o 165 r/sec, and 25°C (some experiments
were rade at 50°C) were the conditions. The experiments were carried out
in a corresponding device (Fig. %1). The ethylene used was mass-
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spectroscopically analyzed by M. V. Tikhomirov and M. V. Gur'vev. The
mclecular weight of the polyethylene obtained was detarmined by the method

of light scattering by I. G. Sobolsva and N. V. Mekletsova; particular

data on this willl be given in a separace paper. The experiments of
polymerization in heptane, cyclohexane, methancl, and acetone (50 atm,

25°C, ~ 100 r/sec) chowed (Table 1) that reaction proceeds ten times more
rapidly than in the gaseous phase. The polymers formed have o moleaular \){

weight of 20000-40000. Polymers of the astructure Cljc(C?H4)203 (60%) and

CIBC(CZH4)5CI (20%) form in good yield in carhon tetrachloride. Polymeri-

zation in the gaseous phase was investigated at constant preasure
(100-300 atm, 72 r/sec) and decreasing pressure (100 and 150 atn,

17-165 r/seo, 25° and 50°C). The polymer yield increases rapidly if
experiments are made in the presence of polyethylene (Tadle 2). To begin
¥ith, the polymerization rate increases with time and reachez then a
2onstant value. The mean moleoular weight and the characteristic vis -
cosity of the polymers increases with proceeding transformaticn (Table %)
The mean reantion rate amounts to 16.9 g/lohour at 300 atm., 25%C, a
duration of 24 hours and radiation dose of 72 r/sec, and the maximum rate
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20.% g/1.hour (Table 4). The mean molecular weight and visccsity of
polyethylene (Table 5) rise with pressure (i.e. the ethylene concontration)
The maximum rate of polymerization increasea somewhat with the radiation
dose with a proportionality factor of 0.3, while the radiation-chemical
yield decreasex with an increase in the radiation dose with a factor of
0.7. The moleculer reight of polyethylene increases with a reduction of

tho radiation dose with a factor of 0.7. The molecular weight of pcly.
ethylene increane: with decreasing radiation dose (Table 63“ A tempera‘ure L)K/
ircreass from 25°C to 50°C at constant ethylene concentration (330 g/1)
causes a lesser increase in the polymerization rate and the molecular
voight (Table 7). Investigations carrted out by Yu. M. Malinskir und

B. I. Everev in the laboratory of radioochemiatry of the au‘hors' institnte
showed that the pnlyethylene cbtsined has a higher densi‘y (0.945-

0.975 g/cmB) and degree of crystallization than high-pressurs relyethylene,
differs, however, enly slightly from the latter with respect to the

tensile strength. In conclusion, tho authors thank A. XKh. Breger,

Y. B. Osipov, and Y. A. Gol'din for assisting in carrying osut the
experiments with the gamma emitters. There are 8 figures, 7 *tablas, and

11 references: 5 Soviet, 4 US, 1 British, and 1 Belgian,
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AUTHOR : Abkin, A. D,

TITLE: Radiation polymerization

SQURCIHis  Trudy 11 Veesoyuanogo aovoahchuniyu po radiateionnoy khi-
nil. Bd. by L, o, Polaku I’IOSCOW, IZd"VO Al SSSR, 1962,
430-449

TEXT: Results of (mostly western) investigations in the fidlﬁ'bf
radiation polymerization are revieved. The subjects covered include
radical polymerization, polymerization in-a variety of systems and
also in the three phaces. lonic polymerization in the liquid phase
is discussed for iso-butylene, styrene, butadiene and trimethyl-
2,4,4-pentcne-1, Sonie conclusions are drawn concerning the mechan-
isme of the polymerization processes and equations and graphs are
presented to show the relations between the various parameters.
Experiments were carricd out over the range +60 to -112°G, Carbani-
onic polymerization -is also considered, in some detail, for acrylo-
nitrile in various solvents. 1t was shown that radiation polymeri-
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zation proceeded by an anionic mechanism, thv rate of which in tri-
methylanine, over the range +25 to -1120¢, fell initially to a mi-
ninun of ubout -509C aud then increased rapitly. Increase in the
rate of polymerizsution was ulso accompanied by a significant in-
creuse in moleculur wveight of the polymer. Addition of styrene to
solutions of acrylonitrile in dimethyl-formumide at -739C reduced
the rate of polymerization. A section is devoted to the mechanism
of jonic polymerization in the liquid .hase and a theory is estab-
lished for the monomoltcular nechanism of chain rupture in the low-
temperature polymerization of iso-butylene and styrene, associated
with ejection by the growing carbonium ion of a proton and the for-
mation in the final group of the polymer chain of a double bond.

An equation is given for the ratio of joint polymerization,

”

2 ‘ 2 -
(A+ 1)(ri% + 2aB + r,B Yo, w
2

(] B

‘/\u) BI'TAa + X(.-A(.;BAB + (JArzB

—
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where A and B arc the monomer concentrations; OA and cJB ar¢ the in-

dividual rates of polymerization; A is a quantity characterizing the
ratio of the rates of furmation of initial active centers rom the
monomers A and B by their joint polymerization; X is a quantity
characterizing the ratio of the constants of the rates of "cross'
chain rupture and the rates of ‘joint chain growth. There are 3 tab-
les, 8 figures and 80 references. :

ASSOCIATION: FPiziki-khimjcheskiy institut iffe- L. Ya. KarpcvE~(Bhy-
: sico-Chenical Institute im. L. Ya. Karpov)
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- « o 9,7 M.
' AUTHOR: Gerasimov, G. N.; Sabirova, T. M.; Khomikovskiy, P. M.; Abkin, A. D.
- e i - - _ se AR AT

/0%95/03671_, -

o~

r : HE : ' ' : -
e TITLE: Radiation polymorizatioﬂ'of vinyl chlorider solid snlutions at low tempﬁ;'aturetl .

. SOURCE: AN SSSR. Doklady, v. 164, no. 2, 1965, 365-367
TOPIC TAGS: vinyl chloride, radiation polymerization, mineral oil, solid solution

ABSTRAGT: The polymerization of vinyl chloride was carried out in mineral oil at a dose
rate of 70 rad/sec (Co60) and temperatures of ~78 and -196C, [i. e., above and below the
meliing point of vinyl chloride. Considerable postpolymevization was found to take placo
curing thawing of the solutions, so that the latter was carried ovt very rapidly when kinetici
data were taken. The kinetic curves obtained show that at -196C the reaction rate de- |

. creases sharply during the first stage, and the polymerization practically ceases at I
15 - 207 converaion; the yield of polymer becomes markedly reduced when the vinyl
chlorice content increases from 6 to 15%. At -78C, the reaction rate increases sharply at -—
first, then reaches @ maximum, and declines rapidly at 50 - 60% conversion. The pro-
ducts formed are low-molecular polymers, It is postulated on the basis of the kinctle data’
that the polymerization of vinyl chloride in a solid mineral oil solution is determined by a - ---
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dofinite ovdered arrangement of vinyl chloride molccules. The structure of the frozen — 1
systems also affects the polymerization process. In contrast to amorphous solutions of !
vinyl chloride in low-molecular paraffins, the solid system vinyl chloride-mineral oil ;
ie a microhcterogencous onc; in the presence of microheterogeneity, significant kinetic !
effects can take place, Orig. axt, has: 2 figures. - ;
i
1
1

ASSOCIATI})N: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physiochemical In-

: __siitute)HC:,j ‘
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L 26138-66 3l {m)/&rv{n)-2/Br (1) T/ () /it (1) ___1JP
ACC NR; Aﬁ(015061 (A) SOURCE CODE: UR 0190/635# 5?305/0961/0962

AUTHOR: Bruk, M. A.; Gromov, V. F.; Chernyak, I. V.; Khomikovskiy, P. Mi; Abkin, A. ]

B

ORG: . None ’ ' ' R T . %
L ' » I\ -

'i'ITLE: Radiation-induced polymerization of tetrafluoroethylene und acrylonitrile\at
2K » /7

SOURCE: Vysokomolekulyarnyye soyedineniya, v, 8, no. 5, 1966, 961-962

TOPIC TA(S: tetrafluorothylene. acrylonitrile, bulk polymerization, low temperature
polymerization

ABSTRACT: Polyme*s of tetra.ﬁuoroethylene or acrylonitrile have been prepared by
bulk radiation-induced polymerization of the monomers at 4.2 K. Molten monomer samples
were frozen at a given rate in liquid nitrogen, placed in & cryostat with ligquid -
helium, and irradiated. Defrocting of the samples was conducted under conditions whigh
excluced post-polymerization. The authors assume that in the course of polymerization
of the monomers at low temperatures the bulk temperature of the samples does not
determine the charaecter of the polymer chain formation, which takes place in "hot"
regions. The polymer chains grow before relaxation of the vibration excitation of
molecules in "hoi" regions has time to occur. The authors also assume that polymeri-
zation foilows the cooperative mechanism which does not require activation for the -
addition of individual monomer molecules, Orig. art: has: 1 figure. (0] - B
SUB CODE: 7 11’ SUBM DATE. 06Jan66/ ORIG REF; 00 OTH REF: 001/ ATD PRESS

cont /3 Q O / F; 003/ OTH REF: 001/ AT 83n5/
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 ACOESSICON NR: AP4012181 ) 5/0191/64/000/002/0003/0006

" AURHORS: Abkin, A, D.; Auer, A. L.; Breger, A. Kh.; Vaynshteyn,

; B. I.; Voropayev, Yu. V.; Gol'din, V. A,.; Gromov, V. P.;
Osipov, V. B.; Sy#rkus, N. P.; Ushakov, V. D,; Khomikovskiy,'
P. M.; Tsingister, V. A.; Chikin, Yu. 4.

. TITLE: Radiation polymerization of sthylene in enlarged laboratory
\ apparctus. '

' SOURCE: Plasticheskiye massy*, no. 2, 1964, 3-6

§TOPIC TAGS: ethylene, radiation polymerization, reactor design, v
; reactor surface area, reaotion rate, polymer yield, reactor tempera- :
. ture field : ‘

 ABSTRAOT: Radiation polymerization of ethylene was conducted in
" ; laboratory reactors of 1-2 liter capacity (fig. 1 & 2). Based on

. tolerances admitted in this work, it wasz found tha€ the tenperature

i field can be calculated with suffioient acourady. Conparison of :
. reaction rates and yield of ethylene polymer shows that theze factors

1

. are independent of the specifio surface of the reaction space. Thus .

7 E__Card_ l’/’ ;7/ : e
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commercial soale apparatus can de designed by estinating the pro- -

cess rate and yield dependence on pressure, temperature and dossge
irate without concern for speocific surface area of the Teactor,
iOrig. art. has: 1 Table amd 5 Pigures :

¢

lxssoczarron: None . " ! ‘
SUBMITTED: 00 | DATE A0Q: 267eb64 - myoL: 02 |
SUB CODB: MA ! R REP SOV: 005 - omEm: 003
v
o
| e
cara. /4 : ' 2 ' \\_.?

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

e - +

89593
, 8/190/61/003/002/011/012
) S ghy” ~ B101/B215
AUTHORR: Gantmakher, A, R., Medvedav, S. 8., Abkin’~A'.pf_q,ﬂ
TITLE: Low-tomperature polymerization of ethylene tetrafluoride in

liquid phase by the action of gamma radiation ‘
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 2, 1961, 320

TEXT: In this letter to the editor the authors state that they were the
first to axamine the liquid phase polymerization of ethylene tetrafluoride
under the action of gamma radiation. The pPolymerization was conducted in
sealed glass phials in the absence of oxygen, at -55°C and 10 roentgen/sec, ,
Under these conditions, the reaction took place at a high rate and was
acoompanied by the formation of a golid polymer, Afer one hour, the yield \)f\
of polyethylene tetrafluoride was 35%., It was inoreased up to 95% by a
radiation of 6 hr, The studies were continued by Ye. F. Volkova, A. V.
Fokin, V. M. Belikov (Tezisy dokladov na IT Vsesoyuznom soveshohanii po

. rediatsionnoy khimii, 1960 str. 65 (Theses of the Reports on the 2nd All-
Union Conference of Radiation Chemistry, Moscow, 1960, p. 65) Ref. 1), The
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Low-temperature polymerization of tess B101/B215

publications show (S. S. Medvedev, A. D. Abkin, P. M. Khomikovskiy, G. N,
Gerasimov, V. F. Gromov et al,, Vysokomolek. soyed. 2, 904, 1960, Ref. 2)
that ethylene under similar conditions is polymerized more slowly. Thias
differsnce in the polymerization retes of ethylene tetrafluoride and
ethylene may be due to a slower rupture of chgins by recombination in the
polymerization of ethylene tetrafluoride due to repulsive forces. The

latter ocour in the approximation of perfluorinated radicals of polyethy-
lene tetrafluoride. The slow rate of chain ruptures may also be dne to

topochemical peculiarities occurring in t}m polymerization of ethylene te-
trafluoride. [Abstracter's notet this™3 a full translation from the
original.] There are 2 Soviet-bloc referpuces,

SUBMITTED; October 29, 1960
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11, 675 Il is prosent as onc nitnk p between 3 buta-
diene grou, ; andin 1 + I W% \
pattern.
Tocrisation ceases when ol components i Ceed
Sovded

¥y
The higheat yield of polymet foe the branching of the reactioa chais.
J. ]. Bikerman

14Cm 18707 prs wieE)D

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELFASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

3T \ERH DRI R AR SueTIee R e
A XX XXXXE] ] g A ..7' - ) . ' N
""31333:33:3:"‘3'»";a nnnuuu:::;:pouuumcpo B
: —L i : . [Py § .
' POy SNy } h‘”f _3 'l_(_!‘..;lmu vit . l.b M « w (u;l | S Y lub]"! '!"“‘N'!'\’A, .TA_..
- B T EES LI N IR AR AR IS ) e L . ,,-..J -‘..
AKIN AD ;| e
i 7 l . . | .‘ .
i _..
M X

5 -0

Y 1
' Bunary copel ton. L. M. Gindw, A. . Ablin, o

i ami N, .’\, Medvedev,  Comp. vend. acad. ni. U.R.N 3.38, clem@

b 177 MM 1T (In Knghsh).—A math. peond Is given of the . § ee

) cutatemr ol agrotrope wizte.y Lo, miste, In which the

colative wmen. of ;\w Nuunmeds s eonst, duting pedye . : e
esfeation.  Muninulas aie given ha geatmidlity o fuana loee

1o 1 the diffcient types of stywetures aud fig the Wise $ "
tribution functions of these structures. C. K & P
! (L 1 ]
' 2| *0®
. <0
i [ 1 J
e
i (BN e

N S| [

) \

s \ e
e 1ERATURE CLANIPKRTION ) ue e
Y . SsUTaLLURGiCal LITRATURE CLAMWKRTION e R 3

LS ':-‘:u‘:.‘.- C ’ - o Y ]

. S . . S et . .

! L\a-" 1em *a l - ATITTOTS o Fraum i

4 wn u "

(X 4
"R J

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



APPROVED FOR RELEASE: 04/03/2001

R T IR TSRS TR T TR T e

&A [‘\r{ te Iix’ | i1 e

CIA-RDP86-00513R000100130002-4

SRS SN

1;:! '- . qmmulm ‘m\lwtuzn a: ;n: nmxn'-. -;l gt;rxnunwt’?n‘l‘.
. s schanlam m . D t st tiplylng a/d’y I8 M . wawe /(')
;Mm L \-‘: R:‘H‘"“ ey sbﬂl Inst. Nm’.' Ah This equathm eqmits calen, of hinaey systmns from the
N 9" Nawk 5. ~_S_;¥?'" Mlo'w).-m me e MO »ep. yinctizations; lois of « an & function of the
5} moncmers and B can be opnﬂlmudhnndd“ for \ﬂmnnlund)(lmmol
ex oy w = bWAA Y N B 4+ daBA + kBB, 10 llll).‘mm\mc‘ed with the aid of this cquation, wete
here the symbels denote \he cuntas., s the dots designate tested with satisfactory results against exptle data for differ-
the cortespoading polyinet ra CWiB R w AT+ », Fit MOUOMET {RITS. e consts. A and ¥ ase related by
and the conditions of sisihwtiness (mte of initiallon = . wa/om = A3 With 3 amd 8 known, the relative reactivi-
rute of tertnating ), this bevones w = bas v+ ) ties of Jdiffeient radionln caun be cakd.. and are found te
Rhe/deld) whare vy unl o tutne of tnitiatlon in sep. {ncreane In the aeder -mm«-.!un--wne.mmn methacrviate
pd rerisation, b = rate conat, of \amlmdu. and @8 = vinyl cyanide methyl acrylate, vinyl acetate. Thewe &
AV 4+ 2AB + AR, and b = hath + h;“. withe = sults lead 10 the following conctusions: (1) The rate of thel
T ey and 8 = dsa/dma. 0 pol tloa laitiatsd by tteraction between B and A" lo grester the more M&lr the
B2,0%, the factor mu]u}-,\,‘n. (¢/b) in the above .mh mopomer B I8 activated through bond delocalization, and
becomes 1.42 TR MA + B VaP'\asben, W P th“ﬂlb&lh'd the radical A*} addn. of small amts. ol B
= concn. of Ui soxide, snd X = k' = matiool the rate peduces the total tute of polymerisatica sharply, and gives
canpit, of (nitlation fos the mmomErs A and B, resp. With | at 10 s min. Howrevef, the rate of copolymeritation can
 known, thia permite caten. of § = bas/ben, ‘and bence of ircreased throuh predominant initiation by one of the
the tates for any blnary system ia relative units. 16 Un  monomers, e, when e <0 1, 823 1. (2) Preseuce of @
adidn. todt, the abe. valow of one of 1be indiviiual Wﬁ: i:vhl eflect may create conditjons favinahle tosn interaction
thon consts., 831 ny, ot bacwn, the remaining 8 propagat twoen 8 modetately reactive A and a stabilised radieal I,
consts. can be csked. froes kinethc data. Such calcns. were dependiug on § and the polar effect, addo. of 1 cuh increase
carried out and found in agreesent with literature dats. At the rate of copolymerization and give rise 1o & mas. of v
const. sum As + I = Co, the ratee ol u? ‘ous N. Thom
ol Asnd ol Decoriie, (9P, & - 1.42(8e/ M) 'OV
and we = 142 (BB Bt and the tate of
mer ues w = MA + ll)‘/(cm/(.g'/-)’
; it the rate of laitie-
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AZ¥IN, A D,

The Hatare of the Branching deaction Durine Radical Polymerization of Dienes.
A. D. Abkin, S.N. Karmenskaya, £.S.Medvedev, Cor. Mr.,Acad, Sci.USSR;
tes. Physicochem. Inst. im. L. Ya. Karpov
pp 209-271

Sei,
- DAY £S53, vol.SH,n0.2, Jan 53,

A Quant aprraisal is made of the specific rates of the reaction between
the polybutadienc radical and polybutadicne particles at the mno- and di-
substituted double bond,
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#The kinetls of ,qq;\glmgf;gﬁgi‘_ . D. Abkfn. Vo . ' 3
*resy Khim. Kinetiks, Kotchea ¢ mkﬁ‘ﬁp—ﬁmei, )
i Abod, Nowk S.S.SK. 1955, 3.'26~52.-—Copdy:neriu(inn
imbkml an be studicd much more fulty on the basis of -
. Kinetic data v aopolyme ization reactions (Abkin, al., ~ 3/-
: %:'9, 43258, SN Hmn‘ menlly lmmdlhc \;unl. rela- L
't the various pidyines ormatlons and the ¢ stribution ) . .
! of the monomer uuits in the mrd, The method and resuits : M ' A , VO T L
"o} kinttic investigation are discussed.  An equation de- ,
vived for the velocity of polymerization reaction gives suf- ' L
» Bodently acaurate infurmation on the shape of the velocity- ol CP L.
comph, curve fer any real binary sysiem and gives the value
of a cont. that charactetizes the cficetivencss of a “crisy- .
cso’’ chain rupture. );i_rm_(;ggn!hh cromjugwted double
bonils werr: found tn be siimi Teactive towards tadicals of any
N type, whereas monomers with jsolated double bords are
feast reactive toward radicals,  This is Dustrated on the
. viny! chloride + butadiene, vioy! chloride + einylidene
chiovide, vinyl acetate 4 styreue, €ic., po!ymninuom. '
A table was constiucted of the relative reactivities of mono-
e o e o h T
mess and fudirais, and the feasens for the reactivity dif-
' i ferences are discesal on e Lasis of thelr chem, structures.
. 4 W, k. Siernbexe
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ADEIN, A. D.,

"Gereral theory of sddition polymerization,” g puper pzcsentsd‘ atrthc
oth Congress on tiuc Chemistry oud Physics of High Polymers, 20 Jan-2 b 57,

Moscow, Kerpov Inst,

B-3,08h,395
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SOKOLOV, IL.3B.; ABKIH. A D.

UEPIR AL

Additivity of contraction in copolymerization., Vysokom. soed. 1 no.6:
863-864 Jeo '59. . (MIRA 12:10)

l.Fiziko~khimicheskiy {mstitut im, L, Ya. Karpova,
(Polymerization)
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SOKOLOV, L.B.; ABKIN, A,D,

Copolymerization with the participation of bifunctional manomers,
Vysokom,so0ed. 1 no,7:1024-1026 J1 '59. (MIRA 12:11)

1, Fiziko-khimicheskiy institut im L.Ya, Earpova,
(Polymerization)
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DY'URNMUM, V.S.;\WIN, A.D.; KIJMENIOV. Voo
T e I
Production of copolymere of acrylonitrile with methacrylamide and
of fibers derived fromw them. Khim., volok,.no.2:24-28 '59,
(MIRA 12:9)

l.Vaeso‘y'uzny'y nauchno-issledovatel 'skiy institut iskusstvennogo
volokna, : '
(Acrylonitrile) (Methacrylamide) (Rayon)
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AUTHORS :

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

SOV/76-33-6-34/44

Sokolov, L. B., Abkin, A. D.

T ey "
On the Mechanism of Copolymerization With Partlcipation of
Bifunoctional Monomers (0 mekhanizme sovmeatnoy polimorizatoii
8 uchastiyem bifunktsional'nykh monomerov). I. Copolymeriza-
tion of a.Chloracrylate of 2-Ethoxyethanol With Styrene;
Methylmethacrylate and Methylacrylate (I. Sovrniesinaya poli-
merizat¥siya a-khlorakrilovogo efira 2-stoksietansla so
gtirolom, metilmetakrilatom i motilakrilutom)

o

Zhurnal fizicheskoy khimii, 1959, Vol 33, Wr 6,
pp 1387-1392 (USSRg

In connection with the problems of synthesis of branched

and reticular polymers (P), investigations of the polymeriza-
tion mechanism of systems with binfunctional monomers are
particularly important. The copolymerization (CP) of the
monomers styrene (I), methylmethacrylate (II) and methyl-
acrylate (III) with ethylene-glycol-di-a-chloracrylate (IV)
and 2-ethoxyethanol-a-chloracrylate (V) was investigated,

The present paper presents the experimental results obtained
with (V). The (CP) took place in methylethylketone solutions
at 50°C. Benzoylperoxide was used as initiator, and the re-
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507/76-33-6-34/44
On the Mechanism of Copolymerization With Yarticipation of Bifunctional
Konomere. I, Copolymerization of a-Chloracrylate of 2-Ethoxyethanol With
Styrens, Methylmethaorylate and Methylacrylate

action kinetics was determined by the dilatometric method.

On the system (III) - (V; it was observed that (V) is a more

aotive monomer than (III) but much less active than the radical.

The (CP)-constants computed for thie system are a = 0.1 and

B = 3.,8. A clossr consideration of the reaction mechanism is

put forward. In the (CP) of (II) with (V) there was computed

@ = 0.4 and B = 1.2, and in contraat to the system (IIIf - (v),

& weak maximum was observed in the diagram polymarization

rate (PR) - composition EFig 2). The latter is due to polar

faotors, For the system (I) - (V), the values & = 0,12 and

B = 0.26 were obtained which point to the fact that (I) is

more active than (V) in the reaction with the monceaster radical.

In the diagram (PR) - composition (Fig 3), a distinctly

marked maximum can be observed which {8 also produced by a

polar effect. A comparison of the (CP)-constants obtained

with those of the system with methyl.a-chloracrylate

(Refs 8-10) (Table) shows good agreement. It is ascertained

that the polymerization kinetics of the systems investigatod
Card 2/3 can be well represented by the simplified equation of the
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copolymerization kinetica, under the assumption of equal
initiation rates of the process on both monomers., Finally,

the authors express their thanks {0 Academician §. §. Medvedev.
There are 3 figures, 1 table, and 17 references, 8 of which
are Soviet,

ASSOCIATION: Fiziko--khimicheskiy institut im. L. Ya. Karpova, Moskva
(Physico~chemical Institute imeni L. Ya. Karpov,HMoscow)

SUBMITTED: December 13, 1957
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Sckolev, L. B., Abkin, A. D. SOV/76-33-7.9/40
On %h: Mechanism of Copolymerization Wi%h Participaticn of
Biluncvional Monomers. II. Particuiarities of the Polymeriza-
tion cf Binary Systems With the Participation of tha Ethylene
Glycol Di~a-chloroacryl Ester

Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 7, pp 1495 . 1503
(UsSsR)

The authors investigated the copolymerization {CP) of the ath-
ylens glycol di-g-chlorcacryl ester {I) (diester) with styrene
511), nethyl methacrylate (III), and z2thyl acrylate (IV).

(I) was obtainad from a-chlors asrylis acid and ethylere glycol
Ly e method described already earlier (Ref 1). The authors
checked the pelynmerization (P) at 50 + 0.05°C in methyl-ethy
ketene at a monomer concentration of 1 mol/l. During the (P) of
(I) it was found that the polymer is precipitated by (P) of

3 ox 4. For the (CP) of (IV) with (I) the (crz-constunts

¢ = 0.1 and B = 3.6 were obtained. for the (CP; of (III)

(I). @ = 0.35 ard B = 1.4, and for the (CP) of {iI) with !

a = 0.01 and & = Q0.2. Accordingly;, *ba authers found the
lowing: The {P)-rate of (I) is twice as grest as ihat of
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On the Mechaniem of Copolymerization With Participation SOV/76~35~7'9/40
of Bifunctioral Monomers. II. Particularities of the

Polymerization of Binary Systems With the Participation of the Ethylene
Glycol Di-a-chloroacryl Ester

There are 5 figures, 1 table, and 12 references, 4 of which
are Soviet.

ASSOCIATION: Fizikoihimicheskiy institut im. L. Ya, Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)
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SOV/76-33-11-47/47
AUTHORS: Abkin, A. D., Sheynker, A. P., Mezhirova, L. P. .
R — .

TITLEs On the "Carbanion" Mechanism of Polymerizntion1 Under the
Effect of Gamma Raya,K\q

PERIODICAL: %hurn§1 fizicheskoy khimii, 1959, Vol 33, Nr 11, p 2636
USSR

ABSTRACT: Data from publications (Ref 1) on the polymerization of iso-
butylene, and data of the joint polymerization of isobutylene
with vinylidene chloride and of the styrene with methyl
methacrylate, obtained by the authors (Ref 2) shew that at low
temperatures?and influenced by nuclear radiation, the polye
merization occurs according to the carbonium mechanism. Up to
present there is no information in publications on the course
of a "carbanion" mechanism at the polymerization under the ina
fluence of nuclear radiation, It has been established that the
polymerization may proceed according to both mechanisms
(carbonium or "carbanion" mechaniosm) and that this is not de=-
termined by the chemical structure of the monomers, but by the
nature of the medium. Data on the polymerization of acrylic

Card 1/2 acid nitrilé]and stzrene7at -78°C (Table) under the influence
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On the "Carbanion" Mechanism of the Polymerization Under the Effect of Canma

Rays
of gamnma rays, show that the polymerization of the acrylie
acid nitrile in solving agents with electron donor substituents
(triethyl amine, dimethyl formamide) occurs and that none
occurs in ethyl chloride (which is usually used for carbonium
polymerization) containing electrophilic groups, Contrary, kf/
styrene polymerizes only in ethyl chloride., These data show
that acrylic acid nitrile, which has molecules containing
electronegative groups, polymerizes, under the given conditions,
not according to the radical mechanism, but according to the
"carbanion" mechanism. It is mentioned that more detailed
results of the investigations carried out will be published
later and that the authors thank Academician S. S. Medvedev.
There are 1 table and 3 references, 2 of which are Soviet.
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5(4) 50¥/20-124-3-39/67
AUTHORS Sheynker, A. P., Yakovleva, M. K., Kristal'nyy,E. Voo
Abkin, A. D.

TITLE: On the Mechanism of the Low-temperature Polymerization of
Monomers Under the Action of 8 Gamma-radiation (0 mekhanizme
nizkotemperaturnoy polimerizatsii monomerov ped deysiviyem

gamma-izluckeniya)

PERIODICAL: ?Oklagy Akademii nauk 835R, 1959, Vol 124, Nr 3, pp 632634
USSR

ABSTRACT: The present paper deals with the results obtained by in-
vestigating the mechanism of the low-temperature polymeriza-
tion of various vinyl compounds under the action of a
Y-radiation. The authors investigated this mechanism by employ-
ing the method of Joint polymerization, according to which
it is possible to obtain the necessary information concern~
ing the nature of active particles (radicals, ions) participat-
ing in the active process from the composition of the Ko-poly-
mer and from the kinetic data. The authors investigated the
common polymerization of isobutyls with vinylidene chloside

Card 1/4 (in the "mass") in the temperature interval of -78 to 0°,
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common polymerization a {for
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h styrene in ethylchloride as

was carried out in
20,000 g-equivalents at an in-
deg ee of polymerlzation was
supp&ies data concerning the

on the composition of the oripinal

ylene-~vinylidene chloride, which

these data the constants of the
igcbutylene) and § (for vinylidene
d according to the vimplified
pomtion. The following holds.

Polymerizution tomperature 1n % a p
~78 |25 0

-40 ! 1.27 0.21

0 ' 0.03 1.3

Card 2/4 The composition of the common

polymers formed depend to a
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On the Mechanism of the Low-temperature Polymerization of Monomers Under
the Action of a Gamma-radiation

considerable extent on temperature. Dotails are given. The
data discussed in the present paper pernit the following
conclusions %o be drawn: The joint polymerization of iso-
putylene with vinylidene chloride under the influence of

a y-radiation at low temperatures occurs according to the
carbonium (karboniyeviy) mechanism or a gimilar mechanism.
The authors further investigated the polymerizaticn of
ytyrene in an equimolecular nixture of styrene ané methyl
netacrylate in ethyl chloride as golvent. With dacreasing
temperature, the methyl metacrylate componen¥ in the co-
polymer decreases, which jndicates an increase of the share
of ion reactions in this process. The suthors thank tcademician
S. S. Medvedev for discussing the results obtained. There
are 2 figures, 2 tables, and 8 references, 4 of which are
Soviet.

AS3OCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut
ijm. L. Ya. Karpova (Physico-Chemical sciontific Research
Card 3/4 Institute imeni L. Ya. Karpov)
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On the carbonium and carbonion mechanisms of gamma-ray induced polymerization

report presented at the Internatio
TErg prosentes nal. Polymer Synpoaium, (1UPAC), Moscow, USSR,
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s/081/61/000/021/085/094

B145/B144
AUTHORS : Rozovekaya, N. N., Abkin, A. D,
-—l"———-—\
TITLE: Study of the copolymerization of styrene and a-eleostearic

acid

PERIODICAL: Referativnyy gzhurnal. Khimiya, no. 21, 1961, 456, abstract
21P115, (Lakokrasochn. materialy i ikh primeneniye, no. 1,
1961, 9 - 12)

TEXT: The copolymerization of styrene (I) and a-eleostearic acid (II)

dissolved in toluene was studied in the presence of benzoyl peroxide.

Methods and results are presented. The copolymerization constants were

dotermined, the differential and integral compositions of the polymers in V/

the course of polymerization were calculated, and the conditions under

which the copolymerization limit is reached were established. Small - -
additions of II were found to inhibit the polymerization of I considerably. '
As a monomer, II is more reactive than I even though the reactivity of %he

radical of I is much higher than that of the radicald II. This faat causes

Card 1/2
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the inhibitory action_of II on the polymerization of I.

Complete tranalation.] [Abatraeter'a notas
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. §/638/61/001/000/056/056
1$.8620 B125/B104
AUTHORS: Sheynker, A. P., Abkin, A. D,“
TITLE: Ion mechanism of polymeriz&tion under the action of
nuclear radiations
SOURCE: Tashkentskaya konferentsiya po mirnomy ispol:zovaniyu

atomnoy energii. Tashkent, 1959. Trudy. v 1. Tashkent,
1961, 395-400 -

TEXT: The copolymerization of the following pairs of monomers was exemined
isobutylene - vinylidene chloride (in the bulk) between -76 and 0°C;

styrene - methyl methacrylate between -78° and 25°C; and isobutylene -

styrens et -78% (with ethyl chloride as solvent); acrylonitrile - styrene !
at -78% (as solution in dimethyl formamide) Specially designed ‘
dilatometers and a Co®0 source were used for the experiments. The
copolymerization constants T, (for isobutylene), and T, (for vinylidene

chloride) at -70, -40, and 0°C are 25, 1.27, 0.03, and O, 0.21, 1.3,
respectively. The compositions of the resulting copolymers are largely

dependjpt on the polymerization temperature, and their concentration rises
Card 1/3
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5/638/61 /001 ,/000/056/056
Ion mechanism of polymerization ... © B125/B104

significantly on cooling from -40 to -78°C. Therefore, low- and high-
temperature polymerization under the action of radiation probably follow
the ion and the radiocal mechanism, respectively. On the strength of these
and other facts, gamma irradiation permits low-temperature copolymeriza-
tion of isobutylene with vinylidene chloride according to the carbonium
mechanism. The radiation polymerization of styrene and methyl methacrylate
at 25°C follows the radical process. In the gamma polymerization of an
equimolecular mixture of styrene and methyl methacrylate in ethyl chloride,
the relative amount of the methyl methacrylate component in the copolymer
drops rapidly with decreasing polymerization tempecature. The resnlting
copolymers contzin a component with a high concentration of styrene. Ion
chains are formed in the low-temperature polymerization of atyrene and
methyl methacrylate according to the carbonium mechanism. The polymeriza-
tion rate is reduced sharply by the addition of small amounts of
igsobutylene to styrene. Low-temperature radiation pclymerization may also
take place according to the ion mechanism. Not only the chemical structure
of the monomer to be polymerized, but also the nature of the gurrounding
medium influences the polymerization mechanism. The mechanism of ion
chain formation and the nature of the resulting ion pairs will later be
studied. M. ¥. Yakovleva and L. P Mezhirova assisted in the investiga-
Card 2/3 ' '
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$/190/61/003/001/015/020
B119/B216
/). 2210
AUTHORS: Mezhirova, L. P., Sheynker, A. P., AEEEQJ,ALJL-
TITLE: The carbanionic mechaniem of polymerization under the action

of gamma rays
PERIODICALs Vysokomolekulyarnyye soyedineniya, v. 3, no. 1, 1961, 99-104

TEXT: The present work studies the polymerization of acrylonitrile and its
copolymerization with styrene under the action of y-radiation at low 60
temperatures for the purpossof explaining the reaction mechaniem. Co was
used as radiative source., The experimental temperatures ranged from =50 to
-112%, Polymerization was performed in the solvents dimethyl formamide,
triethyl amine, isopropyl amine, acetone, toluene, acetonitrile, propio-
nitrile, ethyl chloride, heptane, ethyl acetate, The reaction rate was
measured dilatometrically. (The volume change of the reaction mixture
during polymerization was measured by the change of electric resistance of
a platinum wire and a merocury thread inside the dilatometer capillary).

The acrylonitrile polymers were separated from their solutions by means of

Card 1/3
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methyl alcohol and the styrene copolymers by a heptane - ether mixture.

The copolymers were microcanalyzed for C, H and N. In some cases the results
vere checked by infrared spectroscopy. At -78°C, and a dose rate of

128 red/sec. the polymerization gate of aorylonitrile (initial concentpation
3.5 mol/1) wae 1,57 mol/l.sec+-10° in isopropyl amine, 6.7 mol/l-sec.i0° in

triethyl amine, 9.7 mol/l'aec'106 in dimethyl formamide and 2.1 mol/losao-ﬂﬁ
in the "bulk". The copolymerization constants were x, = 33 (acrylonitrile),

r, = 0./005 (styrene). Results: Acrylonitrile polymerization occurs only in

the solvents dimethyl formamide, triethyl amine and isopropyl amine, but
not in solvents with electron acceptor properties. The composition of the
copolymers obtained at -78°C by the above method and that of the analogous
copolymers prepared by a radical reaction exhibit significant differences.
The polymerization rate of acrylonitrile increases proportionately with
the dose rate, A reduction of the reaction temperature from -50 to -112%
produces a great inorease of reaction rate and molecular weight. The
findings indicate a carbanionic reaction mechanism. The authors thank

Ya. A. Tsarfin and K. G. Nogteva, both at Vladimirskiy nauchno-

Card 2/3
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issledovatel'skiy institut sinteticheskikh smol (Vladimir Scientific
Research Institute of Synthetic Resins) for carrying out the elementary
analyses. There are 4 figures, 2 tables, and 8 referencess 5 Soviet-bloc,
and 3 non-Soviet-bloc.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)

SUBMITTED: June 9, 1960
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15.§000 22009, 1436 3/190/61/003/005/007/014
B101/B218
). 2/0
AUTHORS: Sheynker, A. P., Abkin, A. D.
TITLE: gtudy of the mechanism of polymerization by radiation. I.

Mechanism of carbonium polymerization of isobutylene and
styrene under the influence of gamma radiation

PERIODICAL: Vysokomolekulyarnyye soyedineniye, v. 3, no. 5, 1961, T16-722

TEXT: The authors studied the kinetics and mechanism of separate and joint
polymerization of styrene and isobutylene under the aoction of gamma radia-
tion. According to published data, these monomers polymerize at low temper-
ature following the carbonium mechanism. The kinetics of the process was
studied dilatometrically. Isobutylene and styrene (2.5 moles/l) dissolved
in ethylchloride were filled into reaction aempoule 1 (equipped with spiral
capillary 23 Fig. 1) until the level A was reached. This prcceas was car-
ried out in vacuo and at the same temperature at which polymerization was
performed. Capillary 3 was filled with Hg. In order to prevent boiling of
the reaction mixture, sphere 5 was filled with the same mixture so that a
counterpressure existed. The platinum wire 4 with the contacts 7 was ocon-

Card 1/8
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Study of ... B101/B2186

nected to a measuring bridge and, thus, the resistance was measured, which
increased due to a decrease in volume during polymerization and simultaneous
lowering to the Hg level in capilla 3. The mercury was collected in 6.
Irradiation was carried out with C®¥at -78°C and a dosage of 106 rad/sec.
Volume changes not causel by polymerization (1.e., due to heating during
radiation adsorption) were corrected by a control dilatometer filled with
ethylchloride, isorentens, and ethylbenzene. The composition of the co-
polymers was determined by Ya. A. Tsarfin and K. G. Nogteva (analitiches-
kaya laboratoriya Vladimirskog~ NTTSa: Analytical Laboratory of Vladimir
NIIS) by elementary analyesis. Fig. 5 shows the composition of copolymers
consigting of isobutylene and styrene. During the initial stage of co-
polymerization, the yield of copolymer is & linear function of time. The
game holds for separate polymerization of monomers: styrene 20.1:107° mole/k
+gecy isobutylene 14.1°10'6 mole/losec. Fig. 7 shows the copolymerizatlion
rate @ for different molar fractions of isobutylene. Fig. 9 presents

log'™w as a function of the logarithm of the radiation dose I {14-110 rad/sec)
Also log® = f£(log ¢) (¢ = concentration is a linear function for both
monomers. The authors calculated the reaction constants from the data

on the composition of the copolymers: r, (isobutylene) = 3.5;

rp (styrene) = 0.33. In radiation polymerization and at low temperature,
Card 2/8
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not lead to polyudwizstion of igobutylena. D% : obtai o
contained chlorine. There ars. 10 f‘i““e; and . s vi :
and 17 non-3oviet-bloc. The 4 ;5'5‘3:* ~tant SNSRI S i
. T 4 most important e 0 Inglish-lznguace
r
e

LY ke Ts) s Y. 0T i ) -
2y 22251950, ., m, T, Davison, S. l. Pinner, R. %

e 5 ) . R. Vorrell, Proc. Rov. §
4 252, 187, 1959, S 5 ! s . Roy. Soc.,
Lol ’ 59; A. S. Hoffmann, J. » Qi 2. g -
REY: + Hof ) olymer Sei., 34, 241, 1959; 7. S.

On, Jo POl)'l’lDI’. SCio, M, 24", 1959'

CIATICH: Fiziko-khimicheskiy institut im. L. Ya! Xa
chenical Institute imeni L. Ya. Xarpov) i

SUBLITTED:  July 21, 1960 oy
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23762

8/190/61/003/006/005/019
Studies of the mechanism of radiation... B110/B216

styrene ooncentration ig a linear function of the monomer concentration.
Table 2 illustrates the dependence of the styrene polymerization rate on
the surface of the reaction vessel. At -78°C, the use of ampoules made
of stainless steel reduced the rate of styrene polymerization. The
polymer molecular weights at an initial molar ratio styrene { methyl
methacrylate of 0.9:0.1 were determined by N. V. Makletsova by the light
scattering method at 70,000 for polystyrene and 30,000 for the copolymer.
In copolymerization under the action of Y-radiation, lowering of the
reaction temperature from 25°C to -78°C increases the relative content
of styrene component (r1(atyrene) =20; r, =0.005). On polymerization of

these monomers under the action of y-radiation at 259¢, T, =C0.63; T, =0.50.
In the case of a peroxide-initiated Polymerization at 600, Ty =0452

T, =0.46. With cation catalysts, ry = 10,53 T, =0.1 and with anion
catalysts r, =0.1; r, =6,0. The copolymer composition and the dependence

of the copolymerization rate on the composition of the monomer mixture
(Pig. 5) indicate a carbonium mechanism of polymerization of styrene with
methyl methacrylate at low temperatures under the action of y rays. Pig.5
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s/190 61/003/006/005/019
Studies of the mechanism of radiation.,. B110/B216

polymerization to a greater extent than the addition of isobutylene, but
not as strongly as acrylonitrile addition. From this 1t ig concluded that
the inhibition increases with increasing electronegativity of the sub-
stituent at the double bond of the added monomer. There are 6 figures,

2 tables, and 10 references: 5 Soviet-bloc and 5 non-Soviet-bloc. The
three references to English-language Publications read as fellows:

kef, 3: R. Worrall, 4, Charlesby, Journ. 4dppl. and Isot., 4, 84, 1958;
Ref. 5: w. J. Burlant, D. H. Green, J. Polymer Sci., 31, 227, 1958;

Ref. 7: A. Shapiro, V. Stannett, J. Chim. Phys., 56, 830, 1959,

ASSOCTIATION: Nauchno—issledovatel'akiy fiziko-khimicheskiy institut im,
L. Ya. Karpova (Scientific Research Institute imeni
L. Ya. Karpov)

SUBMITTED: July 21, 1969
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AUTHORS ; Gremov, Vv, F., Khomlkovskiy. P. M., Abkin, A. p

~r Y

TITLE: Copclymerization of acryi nitrile -na vthyleone under tnn
effect ef fanma radiation

PER1ODICAL: Vysokomolekulyarnyye Soyedineniya, v,

ne. 7, 1991
1075 - 101y

TEXT: The copolymerization of ethy CnC Wit oacryl uitr. e (25) under

e
the effect of gamig radiation of

Co ™™, 70,06 39 rottan, 1s Sludied.
The teste wore serfermcd at 200¢ ¥

uosolurt: “i. pressure
- . ; . z - . - .
of the etayiene oeing iy (o 42 kg/en” and ¢ ‘ <1 e deoes 30
rad/sec, The ciiylene oltained frop, Sthang! Ine ¥ Toslowin~
impuriticy {1pn raolesy)s C.C% ropylione, oGl Sutiterner, . .0 caturated j
hydroc.riarg. Lot CU.,, 0.0 G, The AN nad 4 belling nount smtunting
[4 &

te T7.5 - 75,55 Tre polymerization wag ertented 1n stee. ampulliac with
nagnetis mixer. fPhe ampullae waro filled with AN discolvad in toluene,
liverated from air by freezing ang thawing 1in vacuun, and saturated with
Card 1/3
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Copolymerizat.on cf acryl. ..

ethylene under tre above-mertioned pressure. The Polymer suspensions
obtained were rinsed with methanel, dried in vacvun. and then their
centent in mtregen as well as theiy viscosity in dimethy. formamide

at 26°C and with = eoncentraticn of iie polymer of V.35 0 0.75 g/dl.
were determined, Data obtained: ') for yolgr Fatics ol etayleney AN =
0.110.9 ung D.51C 43 the Yiedd of peiymer 1s 11n2arly dependent ¢n the
time of polywerizaticn feguired to achieve g 40% ccriversion, For a
ratio of 0.7:0.3 the rate of polymerization increases up to 5% con-
version and then de:reascs; 2) the intrinsic viscosity of the polymers
increases with the degree of conversion; 3) witnp lons radiation (about
20 hr and more) and ga molar part of the AN 20.5 the polymers become
insoluble due 0 cross linking; 4) the ratve of polymerization increasesg
with increasing concentration of the AN; 5) for ali ratios the polymer
contains relatively more AN than the initial fixture. In the range of
concertrations of the AN from 0.1 - 1,0 molar parts, the eéquation y =

0.718+ 0.946x + O.GNQXZ holds, wherein x is the content of AN in the
initial wixture and y the content of AN in the polymer; 6) the calcu-

lated constants of copolymerization are: r1(AN) = 7, r22% 0. r, de-

Card 2/3
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Copolymerization of acryi,

creusses, however, if the content in AN excceds 0.7 molar
followin:s constanta wvere culculated for the copolyue
with CO, bascd on the data given by #. Rrubaker et al.
S. Kelesnikov, A, p.

rZ(CO) = 0,25; rz(cgﬂa) = 0.57. G,

A, Sahalayg
ces to English—language

and kEngng. Chem. 40, 1459, 1948,

ASS0CIATION: Fi

SUBMITED:

September 2C, 1960

2526)

are mentioned. There are T figures, 2 tables and 10 referog-
ces:  » ooviet-bloc, und 5 non S-~viet-bloe.

publications rcad as follows: i,
Coffman, H. Hoehn, J. Amer, Chem. Soc, {4, 1509, 19523 o

3iko~khimicheskiy institut im. L. Ya.
chemical Institute im. L. Ya. Karpev)
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1S 8620 B110/B220
AUTHORS: Abkin, A, D., Sheynker, A. P., Yakovleva, M. K.
TITLE: Study of the mechanism of radiation polymerization,

I1I. Mechanism of carbonium radiation polymerization

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v, 3, no. 8, 1961,
1135-1139

TEXT: Previously, the authors had studied the effect of gamua radiation on
Polymerizetion ang copolymerization of isobutylene, styrene, and methyl
‘methyerylate (MhA) dissolved ir ethyl chloride and shown tnat they proceed
at low temperatures (—78°C) according to the carboniunm nechani sy
§Mezhdunarodnyy sympozium po makromolekulyarnoy khimii, SSSR, Hoskva
International Symposium of Nacromulecular Chemlistry, USSR, soscow) June
14~18, 1960; Vysokomolek. soyed. 3, 716, 1961; ibig., 2 #228, 1961)., Some
ideas with regard to this mechanism are put forward in the present paper.
The initiation of polymer chaing is effected by interaction between g
monomer molecule and a proton presumably originatin

_4"
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Study of the mechanism of .., B110/B220

1) The polymertzation rate is a linear function of the monomer concentrationy
2) radiolysis of ethyl chloride at 78°C yields a product closely related to

2 .
“dichlorobutene as to molecular weight (132) and refractive index (n50=14812);
o
3) at =78 C the polymerization rate of isobutylene “in masg"
(46.7-10'6 mole/1-sec) is lower than in a solution of ethyl chloride (con-

centration of isobutylene 12,6 mole/i: 71,2-107° mole/l.-sec), The

following mechanism is assumed: The growing carbonium lon ejects a proton
which forms a free radical with the negative molecular icn (counter-ion) of

the monomer. The participation of the negative monomer ion ig proved by the
fact that the polymerization is strongly inhibited in the presence of a (><
onomer wi.h electron-acceptor properties. The copolymerization of iso-
butylene and styrene as vell as of styrene and LIMA follows the equation;:

(AR [(A + 1) (rjAz + 2AB. + r232)»waub]/[)ubr1A2 + Xua%AB + &&rszJ. where

wis the total rate of copolymerization; A and B are the concentrations of

the monomers A and B, Tespectively; 0, and &, are the rates of separate

Card 2/4
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Study of the meshanism of cee B110/B220

polymerizatic. of A and B, respectively; A = va/vb 18 the ratio of the

formation rates of active centers of A and By
X= (kbrA+B/kincrA+B * ker*A/kinch+A)/Vb' Where kincr = rate of chain
growth; kbr is the rate of chain rupture. The two unknowng A and X can be

determined experimentally from Ag. s and from the copolymerization rates

at different ratios of the monomers. Data obtained for the Ccopolymers of
isobutylene (4) ang styrene (3): ) = 4 x= 8*106; for styrane (4) and
MMA (B) A = 10; X = 440.10%, 14 was
of styrene increased at -789¢ with in
The authors establ:shed an effect that ig analogous to that of s0lid ad-
mixtures observed by R. “orrell et al. (J, Appl. Rad. a. Isot., 4. 8, 195g)
The monomer molecuies adsorbed on the surface of the reaction veasel have

a higher electron affinity than the molecules in the volume, and are able
to capture secondary electrons, Thus, the lifetime of the carbonium {ong

loreover, the influence
molecular welpght of the

observed that the polymerization rate \
c¢reasing surface of the reaction vessel

2-4"
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Study of the mechantem of ,,, 8110/8220 ,

Rolymer at -78°C when steel ampullae are used instead of glass ampullae.

S. 5. Medvedev is thanked for his interest. There are 2 figures gand

7 references: 4 Soviet and 3 non-Soviet, The most important references to
English-language pudblications read as followa: Ref, 4: A, Shapiro,

V. Stannett, J. Chim. Phys., 26, 830, 1959. Ref.6: F. R. Mayo, Ch. Walling, )&
Chem. Revs., 46, 19+, 1950. Ref. 7: R. Worrall, S, H, Pinner, J. Polymer

Sei., 34, 229, 1959,

ASSOCIATION: Fiziko-khimicheskiy institut im. L, Ya. Karpova (Physico-
chemical Institute imeni L, Ya. Karpov)

SUBMITTED: September 5, 1960
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pa
271
15,8201 1172, 1436 wh 5/190/61/003/011/013/015
70221 B110/3147
AUTEGRS: Ushakov, V. D., Kezhirova, L. P., Galata, L. A., Koatyuk, 4.3, H

. £husautdinova, 4. 8., Medvedev, S. S., Abkin, A. G.,
: Khomikovekiy, P. M. ——————
j TITLE: Polymerization of siyrene and butiadiene with siyrene in
N enulsions under the action of inmitiating redox 3yaiens,

T. Effect of the nature of peroxide compounds on the raie
of polymerization

PrRIODICAL:  Vysowomolekulyarnyye soyedineniya, v. 3, no. 11, 1961,
1716-1722

TEIT: Ain of (ke present work was the determination of the moust active

inytiating redox systems for the polymerization of butadiene with styrena

i eaulsiony, and especially of the effect of the nature of peroxiden oa

tae rate of polymerization. Nekal with 20 5 of Ka,50, and FaCl und

mersolute {mixture of Na salta of sulfonic acids of the aliphatic series:
€, #,.50 . 86) with £ 5 % of HaCl served as enulsifiers. Peroxides were used /(’
TS v

; Care t/1 94 i
}

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

1 oy
! 25701
5/190/61/003/011/013/016
Polymerszation of styrene and. .. B110/3147

ag oxidants (Table). Potassium ferrocyanide and ferrous pryrophosphate
compiex {1V) sorved as reducing apents. The rate of polymerization wis
detersined either dilutomeirically or from the yield of polymer (in aupula).
folame:-ration teck place at 5°C with an eycena of putadiene, siyrens #ith
coiexiden dissolved in 4t (10 ¢, golution}), ard the caleulated coount of
imitier nolution. A suspensicn of tha ferrous pyrephesphate zosnlay was
.4 at u certair temperature by means of medacal syringes. Substarcas

; iiras (1) mernelute (3 % by weight udded te sater, ratio monones peanlsifier

' 1+ %53 {2) potassium ferrocyinide. The tezperature was varied beimesr
S and 4673, Seoven percxides were snvestigated 1n amounts equiva.aui o v/¥/’ o
0 0 and 0.1 %% by weight of i{sopropy) benzene hydrcperoxade. KaFe(CN)é

Liq wn concentrations cguimclecular 16 hydropcroxide. p-tert-tutyl

;rouy) senzons rydroper:x:ca {1) had the cptimum rate of pnlymeriratienj

(7 ainyl ivepropyl kenzero peroxide, isopropyl benzene- (11), ava

- tenrens hydroperexide was lower, that of dibenzyl hydroperoxide 6114 H
,cakr, and that of benzoyl peroxide the lumest. Polymerization with H;OE

arocanse fust at the beginning, then 1t decreases strongly, since “202 and

‘he Teducing agent ure readily golubie 1n water. With 0.2-0.5 % by ®e1gnt

Card 2/7
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Polymerization of otyreno and... B110/3147

| ol II, only the initial rate incroases. The total yield is lower than

‘ with 0.1 % by weight of II. Betwcen 0.75 and 1 7 by weight of II, initial
rates and total yield are much lover. With 0.02-0.2 5 by weigut of I,

i initinl rates increase. Since tho total rate decreases at 0,2 S by weight, ;
the dependence of the reaction rate on the hydroperoxide concentration is

; rrobably linked with the inhibiting effoot of the decomposition producta

: of hydroperoxide. With 0.1 % by weighi of I and an equimolecular acount

of KdFo(C“)G' both total yield and initial rate incroased with increaning

temperature, The activation cnerglies wero determined according to the v/k,
: Arrhenius equation and found %o be: E=8.6 kcal/zole for II and

Ea=9,7 kcnl/mole for I. Reduction of E by 3 keal/nole at ~ 09C corresponds
to a 200-fold increase of the remction rate. Since the rate is twice as
Ragh at 00C, the pre-exporential factor in the Arrhenjus equation increases

i by 102 tipes with decreasing activation energy of I. For the copolymeriza-
: tron of butadiene with styrene (ratio 70 : 30) at 5°C, the following was
ugec: Nekal (2.8 and 1.4 % by weight added to water), 0,44 # by weight
of ferropyrophosphate (relmted to iron sulfate) of the monomer. The ratio
organic phase : aqueoun phase was 1 :4 (by weight). 1In the case of 0.34 52

Card 3/7 _ :
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Polymerization of styrene and.,. B110/B147

by weirht of hydroperoxide of 1T (equimolar ratio to the wmonomer) optimum
rate was achieved with IV. The highest yield was achieved with aryl-alkyl
hydroperoxides (I and 1,1-diphenyl ethane hydroperoxide (III)) (Tabie).
With an emvlsifier concentration of 2.8 ¢, wmaximum conversion (70-75 &) was
achieved after 2 hr sith 0.2 % by weight of I and with 0.3 % by weight cf
II1. ¥ith 0.34 % by weight of 11, optirun coaversion (~/30 %) was uchieved
after 2 hr. Polymerization of I and IV with 1.4 or 2.8 % by weight of
emulsifior was constant up to 30 % converaion, ithen the rate dropped. With
1.4 § by weight, the initial rate was lower and the decreane more dist1nct.b/r/ -
With an addition of 0.1 % by weight of hydropersxide +0.26 5 by weight of

1V (after 1 hr new addition of 0.1 % by weight of hydroperoxide and 0.18 %
by meight of IV), constant polymerization took place up to 60 % conversion.
Thug, the consuuption of the initiating system causes a decrease in rata.
‘‘he efficiency c¢f redox nystems and initiators depends on the reactivity
of the radical vy well us on the solubility of the peroxide compounds in
the sanucous vhuase und an the nonomers. The lower the solubility in waver,
the lower the losa und the stironger the initiating action. I +IV cause a
narhir rite of reaction than II+1IV due to lower activation energy and
loser solubilaty in water. For II «1V, the redox reaction occurs at the

Card 4/7
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B110/3147

Ushakov, V. D., Yezhirova, L. 2., Galata, L. A.,

¥Krusnutd inoya, Z..S., Sheynker, A. P., Medvedev, S. S.,
Abxan, A. D., Khomikovokiy, P. K.

— L

Polymerization of styrenc and butadiene with otyrere in
enulaions under the action of initiating redox systens.
IL Effect of the naturo of the reducing agent on the rate
of polymerization

PERICDICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 11, 1361,

1725-1729

TEXNT

Tne «ffeoet of the reducing coaponent of initiating pyeivms and of
the addition of 4 gecond reducing agent on the rate of polymerization is
studied . Uscd were syatemo of hydroperoxides (HP) of {isopropyl venzene
{1) or n-tert-butyl isopropyl benzene EIIg with ferrcpyrophoaphate

L]

somniex (J11), potassium ferrooyanide (IV ferrous oulfete with
s-phenantnroline, or of conplexes of a,a-dipyridyl with ferrous oxalate.
Codium pisulifte and the bisulfite compound of acetone served ar reducing

Curd 1/3
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R \DIATION POLYMERIZATION CF 'T‘ETRAFLUCROETHYLENE IN THE
SOLID STATE (USSR)

Bruk, M, A,, A..D.Abkin, and P. M. Khomikovskiy. IN: Akademiya nauk
SHSR. Doklady, v. 149, no. 6, 21 Apr 1961, 1322-1325.
$/020/63/149/006/014/027

Hation polymerization of tetrafluoroathylene (TFE) in the solid state

been bthu.ed at the Physicochemical Institute imeni L. Yu. Karpov..

of pure T?‘E were frozen by immersion in liquid nitrogen and

i from a2 Co¥® source with an activity of 60, 000 g-equiv of Ra or
cciron accelerator with an energy of 1.5 Mev, The ¥'2ld of the

was determinell gravimetrically following fast defreeczing of ir-

=
rom an el
3

QI'J'C

bak: ¢d specimens.” The EPR specira were recroded with the use of
F5-1501 type devices; the absolute concentrations of radicals were evalu-
ated by comparison of the signal areas of the sample and of a stapdard with
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a known conceniration of paramagnetic particles, It was shown that: 1) the.
initial polymerization rate of TFE in the solid state increases with tempera-
tire, aiiains a maximum near the melting point, and drops sharply after
meliing; 2) the total activation energy of pelymerization is 0.6 kcal/mol in

ihe ~195 {0 -155°C range and 1.6 keal/mol . at ~155 te -131°C; 3) rapid anni-
hilation of radicals takes place in the -180 to -140°C range and in the -80 to

, -50°C range; and 4 the character of the radical annihilation and changes in the

B} 2~ ETPR spectira observed at low temperatures suggest that these spectra are

associated with the radical formed in the monomer, and the spectra ob- N
served at ~150°C and above, to the radical in the polymer, Finally, it is assumed
that the polymer radical has the structure
-¢-c.

[

F F
and is Jormed ir the system as a result of the growth of the polymer chain,

. ’ IRAOIF
 cara 2/2
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AUTHORS : Dorokhina, I. S., Abkin, A. D., Klimenkov, V. 5.
Voo Ty
TITLE: Copolymers of acrylonitrile and vinyl acetate

PERIODICAL: Khimicheskiye volokna, no. 1, 1962, 49 - 54

TEXT: The composition of copolymers of acrylonitrile (I) and vinyl

acetate (I1) in (a) aqueous emulsions, and (b) homogeneous dimethyl fomamide
solutions (DMF) with peroxide initiators in different steps of
polymerization was studied. The following values were found for a:

monomer :HoO = 1:3, emulsifier concentration = 3% by weight of the

monomer, K2805 concentration = 0.3% by weight of the monomer, Vx{

temperature = SOOC; the values for b were: concentration of monomers in
DMF = 4 moles/liter, benzoyl peroxide concentration = 0.048 moles/liter,
temperature = 50 C. Copolymerization was first investigated in 30 - 40 ml
dilatometers for a conversion of 10 - 15%. The copolymer obtained from
an aqueous emulsion was coagulated by a 10% aqueous NaCl solution, that
obtained from DMF by a 60 - 70% DMF solution. In this case, the
copolymers were extracted by benzene. Further copolymerization in

Card 1/4

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

3188
s/183/62/000/001/001/001
Copolymers of acrylonitrile... B110/B147

aqueous emulsions was investigated in a 6 liter reaction vessel in N2

atmosphere (£ 0.05% 02) in the presence of KZSOS' The authors determined:C{

(1) the composition according to nitrogen content (Kjeldahl), (2)
characteristic viscosity of 0.5% solutions of the copolymers in DMF, (3)
their solubility (qualitatively), (4) density, (5) vitrification
temperature according to V. A. Kargin et al. (Ref. 6: ZhFKh, 23, 630

(1949)). When the degree of conversion was low, copolymers of different
characteristic viscosities were obtained. The 1ower'ylchar of the

copolymers obtained in DMF solution are caused by chain transfer through
the solvent. The dependence of'rzchar on the initial monomer composition

is caused by different reactivities of monomers and radicals formed from
them. This dependence is practically the same for copolymers from a DMF
solution and from aqueous emulsion. For an arbitrary initial component
ratio, the copolymer is always enriched with I. The copolymerization
constants (rq = 4.2, 1o = 0.053 obtained according to L. Gindin et al.
(Ref. 8: 2ZnhFKh, 21, 1259 (1947)) show that the rate of addition of I to
its own and to a foreign radical is higher than that of II. Since with

Card 2/4
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arbitrary initial monomer ratios I is faster consumed than II, only II
polymerizes in many cases. Integral copolymer composition changes with

the degree of transformation, with the contcnt of I decreasing. Differential
copolymer composition changes stronger than integral copolymer composition,
with homopolymerization of II taking place when I is exhausted. The intra-
molecular distribution of chain links was calculated from the formulas for
the distribution functions according to L. Gindin et al. (Ref. 11: DAN,
S3SR, 56, 2, 177 (1947)). With a high content of I in the initial mixture,
the macromolecules are made up of long links of I connected by 1 ~ 2 links
of II. Copolymerization of I and II (initial molar fraction of I = 0.,679)
with 70% yield results in an equimolar ratio with an integral composition
of .80% M of I. Macromolecules of the copolymer (50:50) consist of )(
successive sections of I and II with 1 -~ 10 links of each component.
Solubility increases, and specific gravity and vitrification temperature
decrease when the fraction of II is increased. The fraction of the
copolymer enriched with II acts as a plasticizer in fiber production, and
deteriorates the properties of the fiber (resistance to heat). There are

6 figures, 5 tables, and 12 references: 5 Soviet and 7 non-Soviet. ‘The
three most recent references to Englisn-language publications read as

Card 5/4
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follows: F. R. Mayo et al., J. Am. Chem. Soc., 70, 1523 (1948); R. M.
Fordyce et al., J. Am. Chem. Soc., 70, 2489 (19485; T. Alfrey et al., J. 'Q
Polymer, Sci., 5, 719 (1950). L

ASSOCIATION: VNIIV
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DYURNBAUM, V.8.; ABKIN, A.D.; KLIMENKOV, V.S,

Composition and intramolecular distribution of copolymers of
acrylon?trile with butylvinylsulfonate and methacrylamide. Khim,
voloXe mo.2:10-1, 162, (MIRA 15:4)

l.lvizzoyuznyy nauchno~-igsledovatel 'skiy institut iskusstivennogo
volokna.
(Acrylonitrile) (Sulfonic acids) (Methacrylamide)
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AUTHORS: Dorokhina, I. S., Klimenkov, V. S., Abkin, A. D.

TITLE: Production of fiber-forming copolymers from acrylonitrile
and vinyl acetate

TEXT: This second paper on copolymerization of acrylonitrile (AN) with
vinyl acetate (VA) describes laboratory and pilot plant experiments in N
atmosphere at 50°C aimed at the production of copolymer fibers containin
3 . 20% VA, and lists the properties of the fibers. Resulis: A copolymer
of the ratio AN : VA = 90 : 10 was found to have optimum properties.
Because of the higher reactivity of AN, this was added in successive doses
during the prcceas, together with.the regulator and the emulsifier, so as
to obtain copolymers of constant composition. The inhibiting effect of 0
-contained in Nz was suppressed by 0.03 - 0.05% hydrosulflte. Since the

-'PERIODICAL: Khimicheskiye volokna; no. 5, 1962; 16 - 21 . U/

2

reaction velocity strongly increases owing to the redox system formed, N
was used with a maximum of 0.5 - 0.8% 0,. The following optimum conditions
were found experimentally: ratio monomers HZO = 1 : 3; ratio AN : VA in
card 1/3
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the initinl mixture equalling 68 : 32; content of initiator (water-soluble
peroxide) 0.7 of the monomer weight; emulsifier (Ht«(MK) or Sulfanole)
3,0/%; regulator (Diproxid) 0.03%; duration of process 4 hra, yield 70-78%.
In the laboratory test, the fiber was spun from 14 - 167 solution of
copclymer in dimethyl formamide. Oxidized hydrocarbdons (012 - 015) were

ugsed for the prec%pitation bath (90-100°C), and triethylene glycol for the
drawing hath (100°C). 1In the pilot plant test, spinning was performed

through spinnerets with 4800 or 12,000 openings, following a procedure
-developed for polyacrylic fibersz, in a 40-60% dimethyl formamide
precipitation bath. The "nitron B (V)" fiber showed a breaking length of
25 « 30 km, an elcngation after embossing of_20—25%, and a shrinkage in
boiling water of 25-30;', Inoreased shrinkage occurred with increasing VA
content, fibver with 20% VA was poorly heat«registant. The vitrification

temperature was 80-82°C for 10% VA, and 65-70 C for 20% VA, as against
85-90°C for pure nitron (polyacrylic fiver). The new fiber can be
colored by basic or disperse colorants. Colorability increases with
increasing VA content. A VA content of 10-12% is recommended for the
production of staple fiber, a VA content of 20% for fur manufactured from
man-made fibers. There are 3 figures and 4 tables.
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ASSOCIATION: VNIIV

. SUBMITTED: August 26, 1961
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AUTHORS : Dorokhina, I. S., Abkin, A. D., Klimenkov, V. S.

- TITLE: The part played by the distribution of monomers between the

phases in the emulsion copolymerization of acrylonitrile and
vinyl acetate

PERIODICAL: Kolloidnyy zhurnal, v. 24, no. 5, 1962, 549 - 553

TEXT: The distribution of monomeric acrylonitrile and of vinyl aoetage
between the hydrocarbon phase and the liquid phase was examined at 50°C,
both with and without the addition of MK (MK) es ‘emulsifier. A likely
reaction mechanism of the polymerization is suggeated. The distribution
by volume was determined after shaking togetther a mixture of monomers, and
water for one hour. The initial proportion by weight was 3:1. The
proportionate amounts of acrylonitrile and vinyl acetate were determined
-by refractometiry, applying a correction for the solubility of the hydro-
carbon phase in water. The results are collected in Table 1 and Table 2.
The ratio of acrylonitrile to vinyl acetate in the hydrocarbon phase is
seen to .be only slightly displaced, whereas considerable deviations appear

Card 1/4
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in the aqueous phase., The solubility of the moncmers is slightly greater

in scap solution than in water. Polymerization experiments carried out

with different quantities of emulsifier indicated that the polymerizing
reaction proceeds Iirgtly in the soap micelle and later in the polymeria
monomer particles. There are 4 figures and 2 tablas, /

ASSOCIAYTION: Vsesoyuznyy nauchno-issledovatel'skiy institut iskusat- -~
vennogo volokna, Moskva - Mytishchi (All-Union Scientifia
Regearch Institute for Synthetic Fibers, Moscow - Mytishchi)

SUBMITTED: August 12, 1961

Table 1. Legend: a - composition of initial monomer mixture (acrylonitrile-»
vinyl acetate); b - hydrocarbon phase; c - aqueous phase; d - solubility

of monomers in water in %; e, k, m - mole%; f, 1, n -~ wt.%; g, i -

- composition of monomeric mixture (acrylonitrile - vinyl acetate); h, j -
quantity of monomers in % of initial quantities., :

Card 2/4
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Table 2.

vinyl acetate); b - soap solution (1% MK)s ¢ - hydrocarbon phase in the
‘presence of the emulsifier; 4 - solubility of monomers in %; e, h, 1 -

5/069/62/024/005/003/010

B107/B186

mole%; f, i, m - wt.%; g, k - composition of the monomer mixture

‘acrylonitrile - vinyl acetate; j, n - quantity of monomers in % of

Legend: a - romposition of initial monomer mixture (acrylonitrile-

o/

initial quantities; o -~ in 1% MK sdlution; p - in pure emulsifier.
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10-0 $0+0
81,5125 8,1-18,9
72,8--11.2 82,3-31,1
. 23,3147 17,3837
0-100 ! 0-100 0100 '
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AUTHORS s Dorokbina, I. 8., Abkin, A. D., Klimenkov, V. S.

N

|

1

i

|

. I
) fm TITLB:,' " Kinetics of copolymerization of aorylonitrile and vinyl acetate
x PERIODICALs Vysokomolekulyarnyye soyedineaiya, v. 5, no. 3, 1965, )85-}92;

{ TEXTs To study the pesnibility of synthesizing fiber-forming copolymers,
the kinetice of copolymerization of aorylonitrile (AN) and vinyl acetate
(VA) »ae investigated in dimethyl formamide (DMF) and in agqueous emulsion.
In DMF the concentrailion of components was moles/liter and copolymeriza-
tion was perforzed at 50°C with 0.048 wmoles/liter benzoyl peroxide, In.
aqueous emulsion the monomar s water ratio was 1 : 3 and potassium per. ‘
sulfate sexrved as initiator. The following values were calculated from the
equitions developed in the thesis by Abkin (Fiziko-khim. in-t 1im.

L. Ya. Karpova,; M., 1951) for the reaction in DMPy )\ = 1, O = 40, r, = 4.2,

T, = 0.05, constant of cross termination ktAB = 8, 78 10 litera/mole'aeo. i
constent of tae initistion rate k, = ki = 2.65:10° 8 )iters/molersec. For |
copolymerization in the emulsion, the valuea weres A = 8, 0 « 170, oon- |

Caxd +/2 ... iE

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

. s/190/63/005/003/016/024
Kinetics of copclymerization of... B101/B203 i
etants of the x;gte of growth kpp = 1632, kAB :786, kAA = 361, kBA " 52,700.{?
kypg = 3:75°10°7, k, = 22,4+10°7, k4 = 2.8107" liters/mole+sec. The index
A refers to AN, the index B to VA. There are 3 figures and 2 tables. '
~ ASSOCIATIOHN: Vaesoyuinyy nauchno-issledovatel 'skiy institut iskusstvennogo i

volokna (All-Union Solentifio Remearch Institute of Synthetic
Fibers) .

. SUBMITTEDs  August 26, 1961
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AUTHORS:: idlezhirove, L. P, Smiéasevich, 2.y Sheynker; A P.,-Ahkin‘éggl
TITLE: Carbanion mechanism of gamma ray initiated polymerization

PRRIONICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. '4, 1963, 473-478

TiXT:  The co®° gaime ray initiated polymerization of acrylonitrile (AN)
and copolymerization of AN with styrene (St) and methyl mathacrylate (M:4)
are discussed. Results: (1) At -768°C the polymerization of AN initiated
by gamma irradiaticn was successful in triethyl amine only, while at 0%
the electron donor or accoptor properties of the solvents (triethyl amine,
ethyl chloride, acetonitrile or butyronitrile) had no effect on the poly-
merization. {2) ‘hon copolymerization of AN with St was initieted by
gamna rays, copolymers enriched with AN formed at low temperatures, while
at normal temperatures an azeotrope charncteristic of the radical polymeri-
" zation of these monomers was formed. (3) Copolymerization of AN with iZi:,
initisted by gamne rays, yielded in triethyl amine at -78°C a polymer en-
riched with AN, irdependently of the initial ratio of the nonomers.
Ty ™ 7.0, r = 0.05, these values being close to those for catalytic

1A
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anionic polymerization. (4) The kinetics differs from that of radical
polymerization. 0IA polymerizes moresiowly (0.04°10-> mole/l*scc) than

AN (().96'1O°5 mole/l*sec). (5) These differences confirm the carbanion
mechaniom suggested by the authors for the polymerization and copolymeri-
zation of AN by gamma irrasdiation at low temperatures. There are

3 figures and 2 tables.

ASSOCIATION: Fiziko-khinmicheskiy institut im. L. Ya. Karpova (Physicc-
cheniéal Institute iweni L. Ya. Karpov)

SUBMITTED:  August 26, 1951
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AUTEQRS: Geresimov, G. N., Abkin, A, b.; Khomikovskiy, P. M.
TITLE: Mechanisn of heterogeneous polymerization of ethylene under

the effect of ionizing radiations
PZRIODICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. 4, 1963, 479-485

TBEXT: A method was developed for determining the diffusion coefficient of
ethylene in polyethylene bty plotting the desorption curve, after the poly.
athylene had been previously saturated under pressure (up to 200 atm) with
ethylene. The descrption-induced change in weight of the polyethylene was
measured. The diffusicn coefficient was at 25°C ~3.5, at 38°C ~6.0, at

50°C.v9.0. The solubility of ethylene in polyethylene is proportionsl to

its volatility, and with constant volatility indevpendent of the temperatuma
With cons%ant temperature, the diffusion coefficient is indevendent of the

3olubility of ethylene. The specific surface and the pore dlameter of the
polyethylene was deternined with crypton by the method of A. Zettlemover,
" A. Chenda, E. Gambble (Ji Amer. Chem. Soc., 72, 2752, 1950). The specific
sBrTace was dependent on the conditions of polymerization; it was
fn /g):20.2 with a dose of 62 r/sec, 300 atm, 70°C, irradiation time 10 hrj
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33,2 at 141/r sec, 400 atm, 25°C, 6 hr; and 16.0 at 141 r/sec, 400 atm,
25°C, 12 hr. Assuming cylindrical pores their internal diameter v, and
wall thickness d are calculated: ry = 1.66:10-5 em, d = 6.32-106 -

‘1.69'10-5 cn. Based on the cylindrical model and using the method of

J. Cranc (Mathematics of Diffusion, Oxford Univ, Press, London, 1957), &
rate of ethylene addition at the radicels inside the polymer of 23.2 g/l-ses
was found, whereas the experimental data vary between 8.5 and 45.0 g/l<hr.
This difference is explained by the fact that the concentraticn of the re.

active radicals inside the polymer is less than 10“5 mole/l. From the
proportionality betweon rate of polymerization and specific surface it is
concluded that the reactive radiculs are mainly at the surface of the
polyrmer. Thero ere 4 fipures and 3 tables.

_ASSOCIATION: PFiziko-khimicheskiy institut im. L. Yz. Xerpova (Physico=
chemical Institute imeni L. Ya. Karpov)

SUBMITTED: Novenmber 5, 1961

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4

BRUK, M.A,; ABKIN, A.D.; KHOMIKOVSKIY, P.M.

Radiation-induced polymerization of tetrafluoroethylene in the
solid state., Dokl, AN SSSR 149 no.6:1322-1325 Ap '63.

N (MIRA 16:7)
1. Fiziko-&ﬁimicheskiy institut im, L.Ya Karpova.
' (Bthylene) (Polymerigzation)
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