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67268

SOV/20-129-4-36/68
Investigation of the Temperature-dependent Transformations in Synthetic
Polymers With Rigid Chains

transformed, it was plastified according to two methods: a) by
the addition of a polymer with elastic chains (copolymer of
caprolactam with hexamethylenediamine and adipic acid), b) by
swelling in cresol. Figure 1 shows the influence exerted by
temperature on polyurea plastified by copolymer. With the addi-
tion of 75% copolymer, two processes may be observed: First,
transition to the viscous state occurs, after which vitrifica-
tion follows at a certain temperature. The behavior of polyurea
swelled in cresol is shown in figure 3. Also in this case the 4//
viscous state occurs with an increase in temperature. On the
basis of these results the authors point out the following two
possibilities: 1) Hardening of polymers with elastic chains by
the admixture of polymers with rigid chains, and 2) reduction of
temperature by plastification in order to make vorking with
polymers with rigid chains possible. There are 3 figures and

5 Soviet references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. 4. V. Lomonosova
Card 7% (Moscow State University imeni M, V. Lomonosov)
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S0V/20-129-5-36/64
Iovleva, M. M., Kozlov, P. V., Kargin, V. A., Academician

The Solubility of Grafted Copolymer;\on the Basis of Poly- _
styreneand Acrylic Acid

PERIODICAL:

ABSTRACT:

?okla?y Akademii nsuk SSSR, 1959, Vol 129, Nr 5, pp 1093-1095
USSR

Since grafted polymers often feature the thermodynamic prop-
erties of their initial components (Refs 1-3) the authors in-
vestigated whether in this case actual components in the sense
of Gibb's phase rule are concerned. They determined the nunber ﬂ//
of the phases and the degrees of freedome in a system coneieting
of the copolymer_of polystyrene with 5 or 22% acrylic acid *3,
benzyl alcoh01[+, and methyl alcohol. Methyl alcohol was added
to the solutions of the copolymer of different concentrations

in benzyl alcohol, and the beginning of turbidity was determined
by means of a photoelectric colorimeter. Two phases were ob-
served: Solution of methyl alcohol in benzyl alcohol and solu-
tion of the copolymer in benzyl alcohol. The phase diagram

(Fig 1) shows that the critical concentrations at which
turbidity occurs, are on a straight line and that the copolymer
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AUTHORS: perov, . V., candtidate of Technical geiences; Kargin, V:’ﬁ,,
pcademiciahi; (Gl o, P, Jandidate of Uremlld Sclences
TITLE: produaction of oriented reivme*hyl met aoTVANS and manufactuare of
articles {rom 1%
PERIODICAL: vestnlk mashinostroyeniya, no. 1, 1960, 7075
TEXT: The jnformation presents the results of {nvestiganions and experi-
ments which have been undertakern in viev af lacthk ol pro.ess and equlpment data in
special 1iterature, including forelign SouUrces. Methods ssudied in the sublect
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BO15H,/B003
AUTHORS: Kerging V. Aoy Krentsell; Bo Ao Rokhlin, Mo 1., Smirnove
'D gu '
-
TITLEs International S osium Gn Maotomoleaular ChemistTy and the
Exposition of Synthetic Waterials in the Germen Tederal
Republic

PERIODICALz Yestnik pkademil nauk SSSRs 1960, No. 5, DP- 68-T4

TEXT: The symposium was convened by the Commission of Highamolecular
Compounds of the International Association for Pure and Applied Chem~
jstry and was held at Wiesbaden (German Federal REPubliﬁ) from October 12
to 17, 1959 it was attended YY¥ some 1200 scientists f-om 22 countriess
The Soviet delegation consisted of 29 representatives of the mein
pranches of the chemistry and physics of polymers of the USSR-

Problems of the physics of the polymerss higmmoleoular sompounds in
solutions, the elomentary acts o8 well as the kinetics of polyreactionsp
the chemistIy of organic and inorganic high-molbbular sompounds

natural higbwmolecular sompounds and models were discusszed. G Po Mikhazlo;7
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87642
s/19}/60/000/012/001/016
i B020/B066
/220 afne 2206,
AUTHORS : Berlin, A. A., Kronman, A. G., Yanovskiy, D. M., Kargin, V.A.
R

TITLE: Impact-resistant Polyvinyl Chloride

PERIODICAL: Plasticheskiye massy, 1960, No. 12, pp. 2 - 3

TEXT: Heat resistance and impact of PVC are comparatively low which con-
siderably confines its range of applicability in spite of its other good
properties. It is possible to increase the impact strength of PVC by
synthesizing vinyl chloride polymers grafted with various rubbers, by
means of a chain transfer reaction. The mechanical properties of
Viniplasts obtained by this method are, however, no better than those of
Viniplast made of PVC. The present paper investigates the physicel and
thermomechanical properties of Viniplast obtained from compositions
consisting of PVC coplasticized with a polar synthetic rubber (PSR). Owing
to interaction of functional groups of PVC with the rubber, interlaced
structures of grafted copolymers are formed. PVC was mixed with
stabilizers (litharge, calcium stearate) which were hot-rolled along with
the adequate amount of PSR. Plates were cut from thin foils of the rolled

Card 1/3
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Impact-resistant Polyvinyl Chloride s/191/60/000/012/001/016
B020/B066

containing 10% PSR of different types, its physical and mechanical
properties ranged within the following limits: specific impact strength
from 57.2 to 84.8 kg-on/on® (8,6 for initial PVC); meximum tensile
strength from 397 _to 539 kg-om? (550 for PVC); vitrification point
between 76 and 80°C (75°C for PVC). The addition of 10% PSR %o the
Viniplast, thus, increases the specific impact strength up to the 6 to
10 fold, whereas the tensile strength is somewhat reduced, and the
vitrification point is maintained. The dependence of the specific impact
strength, tensile strength and relative elongation on the rubber sontent
in Viniplast was investigated (Figs‘1-3). The optimum ratio of PVC:PSR
for obtaining Viniplast with high specific impact strength is 90:10
(Fig.1). The introduction of 2.5% rubber increases the jmpact strength
of Viniplast to the threefold. At a rubber content of 15 - 50%, Viniplast
samples were not destroyed in the impact test owing to their high
elasticity. With increasing rubber content, tensile strength and
relative elongation of the material (Figs.2,3) decrease, and the surface
of Viniplast becomes uneven and rough, beginning from a rubber addition
of 25 - 30%. The temperature dependence of the specific impact strength

material, and & stack of them was hot-pressed. In the test of Viniplast :> ;
\
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ceeds g

The specific
Properties of impact-resistant Viniplagt become parti

Toom temperature, The
only be determineq at temperaturea below zero, Table
data of this factor obtained op compositiong with 90% pve and 10%‘PSR,
on. PV¢ Samples, The Principal Physical and'thermomechanical broperties of
impactrresistant Viniplaat, a8 well ag of PVC-Viniplast, are presented ip
Table 2. There are 4 figurea, 2 tables, ang 1 Soviet reference.
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USMANOY, ¥h.U.: KaRGIN, V,A.; AYKHODZHAYEV, B.I1.; INOYATOV, N.Sh
» N.Sh.

Upgrading of cotton cord by means of ozonization

soed. 2 no.1:88-91 Ja 160, Vysokom.

(MIRA 13:5)

B o
Ny 1. Institut khimit polimerov AW UzSSRh,
(Ozone) (Cotton)
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KARGIN, V.A.; PIATE, W.4.; SHIBAYEV, V.F.

Plasticization of
Polyvinyl alcohol - st
h yrens and
;:id'ggyrene graft copolynerg, Vysokon. soed. 2n ngoivigzijg
. (MIRA 13:5)

1. Moskovsii; d
fakul ot Y gosudarstvennyy universitet, Ehimicheskiy

(Styrene) (Viny1l alcohol) (kcrylic acid)
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s/190/6o/002/02/1o/o11
B004/B061
5.383]
Kabanov, V. Ao, Zubovy V. P.

AUTHORS: Kargin, Vo Aec.
Hargin, “pend’ —

Isotactic B0l methylmethacr latg by

TITLE: Synthesis of
ﬁof the Frozen Monomer

Pg}‘ymcrizatign

Vysokomolekulyarnyye soyedineniyas 1960, Vol. 2 No. 24

PERIODICAL:
pp. 303 - 305

n of the work of the authors in Refs. 1 and

2., 1t was established there that methylmethacrylate (MMA) can be
polymerized in the go0lid atate if it is condensed in vacuo with magnesium
vepor on a surface cooled by 1iquid nitrogen. The polymerization gets in
between =100 and -1109C, proceeds rapidly and even explosively if heat
dissipation is jnsufficient. The polymethylmethacrylate obtained in this
way is a homogeneous polymer gontaining no free magnesium but Q.5 wib

of bound Mg. It forms transparen futi in toluene and dichl oro-
etnane. Fig: ! gnows the tharmomechanical curve of such 2 polyriiTe Its

softening temperature of +50°C is consi

TEXT: This is a continuatio

derably lower than that of 7
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. KARGIN, V.A.; KABANOV, V.&.; PLATE, N.A.; PAVLICHEIKO, H.P.

-~___‘//)1
Plasticization of block copolymers of acrylic acid and siyrene,
Vyookom. soed. 2 no. J:433-440 Mr 160, (MIRA 13:11)

1, Moskovskiy gosudarstvennyy universitet, Khimicheskly

fakulttet.
(Acrylic acid) (Styrene) (Polymers)
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~KARGIN, V.A., akadenik

e R e

Structure of cellulose and the place it occuples among other
polymers, Vysokom, soed. 2 no, 3:466-46B Mr 160,
(MIRA 13:11)

1. Moskovskiy gosudarstvennyy universitet, Khimicheskiy

fakal'tet .
(Celluloss)
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AUTHORS: _Kargin, V. A., Marchenko, I. Yu.

TITLE: The Problem of the Vitrification Temperature of
Crystalline Polymers \\

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, Xo. 4,
pp. 549-553

TEXT: The authors refer tc a previous paper {Ref. 1), in which they

showed that the vitrification temperature is an important choracteristic
feature for determining the working temperature of a polymer. In the

present paper, they describe thermomechanical investigations carried out

on polypropylene.| The latter was produced by means of various systems of
~catalysts\(titanium chloride-aluminum alkyl catalysts, CrOB/A120303102) b;x(
at the laboratory for polymerization of the authors' instifute.

From the reaction product, the atactic, amorphous fraction I was obtained

by means of ether, and the crystalline fraction II by means of n-heptane.

The insoluble fraction III was an isotactic polymer. The molecular weight
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was determined by measuring the viscosity in decalin at 1209C. The
vitrification temperature was determined by means of a dynamemeiric scale
at stresses of between 0.3 and 510 kg/cmZ. The deformation occurring
after 10 sec was also measured. Figs. 1-3 show the deformation (in %) as
a function of temperature. Fig. 1 shows that in fraction I, the range of
highly elastic deformation is limited by the vitrification temperature
(=10 - -159C) and the flow temperature. The vitrification temperature
does not depend on the molecular weight; the flow temperature increases
with increasing molecular weight. The crystalline polypropylene undergoes
no deformation within a wide temperature range, and becomes viscous at
its melting point (FPig. 2). If however, it is rendered amorphous by
heating above melting temperature and subsequent gquick cooling, then a
region of a highly elastic state appears in the diagram, which, like in
the atactic polymer, begins at -109C., At high temperatures, however,
deformability again decreases on account of recrystallization. The
vitrification temperature was determined on the crystalline polymer, at

a gstress of 510 kg/cm2 (Fig. 3). Above -10°C, the diagram shows a low
stage that corresponds to the highly elastic range of the amorphcus
polymer:
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: B . Legend to Fig. 3: Thermomechanical curvé
! : : . t of crystalline polypropylene; stress,
' : 510 kg/cm2

L 0 0 W 60 40 13 ml ﬁ

~ Furthermore, the vitrification temperature was determined by uniaxial
extension of films on a dynamometer (Figs. 4 and 5). Below the
vitrification temperature, all crystalline polymers without orientation.
underwent breakage at low deformetion. Polypropylene becomes brittle
“etween -10 and -159C. Above vitrification temperature, the structure
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becomes orientated, the film becoming anisotropic. Its strength increases
two or three times; so, repeated extension is possible only by means of
higher stress above +15°C. Perpendicular to the orientation axis, the film
s5till remains extensible at -65°C, and its strength rises to 1000 kg/cmz.
The vitrification temperature is thus lowered down to the lower
temperature holding for other polymers with flexible chains. The range of
working temperature is thus extended. The authors thank B. A. Krentsel!
for his assistance in this work. There are 5 figures and 5 references:

5 Soviet and 1 German. .

-ASSOCIATION; Institut neftekhimicheskogo sinteza AN SSSR (Institute of -

Petrochemical Synthesis AS USSR)
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$/190/60/002/005/012/015
|5 1o ~bao 2206 B004/B067

AUTHORS: Kargin,

BT IF e T T

» A., Kabanov, V., 4., Zubov, V. P,

TITLE: Formation of Igsotactic Polymethylmethacrylate on Photo. .
polymerizatiod&in the System Methylmethacrylate . Zinc
Chloride \

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol, 2, No. 5, V)<i
pp. 765-769

TEXT: Proceeding from papers on the formation of stereoregular polymers
(Refs. 1-4) the authors studied the influence exerted by inorganic

salts capable of fixing a short-range order on the microstructure cf a
polymer chain. The experiments were made in a gpecial set of ampoules
(Fig. 1), Ampoule 1 contained methylmethacrylate, ampoule 2 ZnCl, .

and ampoule 3 benzoyl percxide. The dehydration of the reagents by heating
and evacuation is described. The monomer was then condensed in ampoule 2.
A saturated solution of ZnCl, was produced in the monomer and polymerized
in ampoule 3 under the actio$ of ultraviolet light of a TPK.-2 (PRX -2) 2d
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Methylmethacrylate - Zinc Chloride

mercury lamp at 2000. The polymer obtained, which was purified by dis.
solution and reprecipitation, showed isotactic structure. It had a dens:ity
of 1.22 g/cm3 and a vitrification temperature of about 6500i whereas the
syndiotactic polymer (Refs. 5, 6) had a density of 1,18 - 1.19 g/cm’ and

a vitrification temperature of 115 - 13500. The authors discuss the change )//
in the probability of formation of d,1- or d,d- (1,1-) configurations

during the polymerization (Figs. 2, 3), caused by the crystal field
fixing the short-range order. Isotactic polymerization requires a screw.
like structure which is stabilized by ZnCl2 molecules through complex

v {

formation with the ester groups of the polymer radicals ang with the mono .
mer molecules (Fig. 4). There are 4 figures and B8 references: 4 Soviet
and 4 US.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonoscva
(Moscow State University imeni M. V. Lozonosov)

SUBMITTED: February 2, 1960
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Investigation of the structufal changes in fibers by measurements of
their specific surface areas and pore volumes, Vysokom.soed, 2

n0.6:916-925 Je 60,

(MIRA 13:6)

1. Fiziko-khimicheskiy institut imeni L,Ya.Karpova i Nauchno-
issledovatel'skiy institut shinnoy promyshlennosti,
(Fivers)
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, §/190/60/002/006,/011 /012
15.3108 al~v 2209 BO15/B064
AUTHORS« Makaruk, L., Kozlow, P. V., Kargin, V. A.
TITLE: Investigation in the Field of Polycarbonates. II. Elactron

Midroscopicﬁ@xamination of the Structure of Polycarbonates

PERIODICALs Vysockomolekulyarnyye soyedineniya, 1960, Vel 2, Ne. &,
Pp- 331-936

structure of 2,2-bis-(4'-oxyphenyl)-propane polycarbonate. Basing on the
data of the method of experimenting and the results obtained, the anthors
discuss the concept of flexible and rigid molecule chains and. ameng other
things, they indicate that differentiation should be made batween two
types of links of polymer chains, i.e. the chemical and the kinetic chain
link of polymer molecule chains. The examinastions were mede with a ¥Y3M-100
(UEM-100§ electron microscopa. High-molecular polycarbonase fractions ware
used (molecular weight 83000 and 230000) whose secondary structure was
produced in three ways;: 1) by evaporating the solvent from very dilute
polycarbonate solutions (chlorobenzene, benzene), 2) by separation from

Card 1/3
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Investigation in the Field of Polycarbonates. S/19?/60/002/006/0i1/072
B

1I. Electron Microscopic Examination of the B015/B064
Structure of Pelycarbonates

dilute solutions (toluene, m=xylene, ethylbenzene ang ¢yclohexanel) in
the cooling of the solutions, and 3) by precipitating the Poiycarbtenates
¥ith methanol from dilute solutions In methylene chlor:de. Piga. © 2

show the structure. In the twe first.mentioned %ays of production,
polycarbonates with & strongly asymmetrical, fibrous structure are

obtained. This structure is dus to = lixi: 55 ¢f the Primarily formed >(
structure of the chaln packets, and undergees no morpholegical <Y.ng: mo
netter whether the chains of the packets are cry=taliine or amorphois. )
This i3 in agreement with the findings of the auiher in 4 previcus paper

(Ref. 1): and apparently explains the S8pecific character cf the wochonical
properties of thase polymera, especially /the high Impact strengthiVine
2lasticity may bs ascribed to the fibersVof the polycarbonites "0
precipitating with methanel, a spherical structure tho: Znocharncteristic

of solloidal systems ocours. This structure is unstabls, ani 1n ¢
case of heating the fiber structure typiczal of pclycarhonatas is fermed.
There are 12 figures and 7 rsferences: 4 Soviet and 3 Gsrman.
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i II. Electror Microscopic Examination of the BO15/B064

Structure of Polycarbonates

ASSOCIATION: Moskovskiy gosudarstvennyy universitet Khimicheskiy

fakul'tet (Moscow State University, Devartment of
Chemistry)
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Thermodynamic study of the interaction between

the solvent. Vygokom, soed, 2 no.6=937-9’+1 Jegr?gg copolymers and
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olymers (Styrene) (Acrylic acid)
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- s/190, 60/002/007/013/017
153500 B020/B052
AUTHORS: Kargin,_rv..‘&ﬁ“;_, Sogolova, T, I,
TITLE: The Effect of Fillers on the Melting Points of Crystalline
Polymers

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2y No. 1,
pp. 1093-1098

TEXT: High-denaity polyethylene (with a melting point of 140°C) was in-
vestigated. Compounds were chosen as fillers as do not react with Polye
ethylene, and whose melting points are considerably higher thah that of ,
polyethylene. These fillers were introduced into the melted polymer by
calenders, and remained in the golid state., Hence it could be assumed that

they affect the crystalliné state qf tha wlyaer, “Xﬂhb“k,'however, ime

PRiIring Yhe structure of the chain molecules,..Since the change in the
¢rystalline state mainly affects the melting point, the effect of the

filler addition on the melting point of polyethylene was investigated

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710019-4
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dynamometric scales (Ref, 3). On the basis of the thermomechanical curves
- obtained (Fig. 1), the effect of the filler on the melting point of
crystalline polyethylene was investigated. The addition of anthracene,
anthraquinone, coke, quartz powder, KC1l, aluminum naphthenate, asbestos
powder, PbS et al, in different amounts do not affect the melting point of
crystalline polyethylene. The mechanical properties of polyethylene
strength, elongation), however, change within a wide range (see Table),
The independence of the melting point of crystalline polyethylene from
i the use of chemically inert, solid fillers, and at the same time the change
- of a series of mechanical properties prove that solid fillers only de-
compose the secondary structures in the polymer, the structure of the
. primary crystalline range remaining unaffected. The decomposition of the
' crystalline polymer structure by the addition of substances which chemical-
ly react with it, was investigated in the crystalline polyamide M -548
(G-548) (melting point of 160°) by compounds which are solid at room
temperature and have different degrees of dissociation (tungstic, oxalic,
. and phosphoric acids). For a comparison, the weakly dissociated formic
7 acid was also used, The thermodynamic curves of these mixtures are shown
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in Pig, 2. 1t vas found that the melting point of the crystaliline poly-
amide was reduced. Finally, metal oxides (CaO, Zn0, Mgo, vo ) were used

as fillers for the crystalline polyamide. They slightly affect the
melting point, but considerably increage the flowing point of the polymer.,
v The addition of larger guantitieg of metal oxides as fillers causes the

ing point of the crystalline initia] polymer. With very large amounts of
metal oxides in Crystalline polymers, they lose their fluidity altogether,
There are 3 figures, 1 table, angd 3 Soviet references,

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

SUBMITTED: March 21, 1960
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L . s/19o/60/ooe/ooe/oo4/o17
. /29,0 oo 2209 B004/B054
: AUTHORS ; Berlin, 4, a., Kronean, 4. ¢., Yanovskiy, D, M.‘,_Iiargin,
oA T
TITLE; Modification of Polyvinyl Chlorige by Rubbers

PERIODICAL;: Vysokomolekulyarnyye soyedineniya, 1960, Vo1, 2, Ko. 8,
pp. 1188-1192

TEXT: The authors attempted to make graft copolymers from vinyl chloride
and rubbers, In contrast to the unsuccessful copolymerization with the aigd
of latex reported on in Ref, 2, they used coarsely disperse rubber enul-
sions, PhotogelatinS, Sulfanole, or polyvinyl alcohol were used as enmul-
gifiers, Copolymerization was conducted by two methods: 1) Swelling or
dissolving of the Tubber in vinyl chloride at«n-ﬂfc, and subsequent poly-
merization in an autoclave after adding ammonium persulfate asg initiator;
2) rolling of the rubber with ammonium-persulfate powder at roon tempera-
ture, ang subsequent copolymerization with vinyl chloride in an autoclave
at 60—7000. Viniplast was mage from the reaction products by adding
calciun stearate, lead monoxide, Neozone D, and transformer 0il, knesding

at 155;17000, and pressing. The resulting products showed worse physical
Card 1/2
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Modification of Polyvinyl Chloride by Rubbers s/19o/6o/ooz/oos/004/o17
B004/B054

properties than pure polyvinyl chloride. On the other hand, a joint plasti
fication of polyvinyl chloride (PVC) of the type né-4 (PF-4) with HK (rvK)
natural rubber, CKB(SKB) butadiene rubber, CKHW (SKI) isoprene rubber,
CKH-26 (SKN-26) butadiene-nitrile rubber, and chloroprene rubber (nairit),
led to the following resulis;

PVC combined Content of toughness tensgile strength relative elonga-
with: rubber, % kgecm/cm? kg/cm? tion, %

(without rubber) 0 8.6 550 82

natural rubber 10 9.7 354 4.4

butadiene rubber 10 6.7 350 5.8

isoprene rubber 10 3.7 357 9.7

nairit 10 16.5 437 81.5
butadiene-nitrile

rubber 10 . 34.6 551 100

Rubbers with marked polarity (nairit, SKN-26) showed double to fourfold
toughness, Hydrogen bonds are likely to form between the polar rubber
and PVC. There are 2 figures, 2 tables, and 7 references: 1 Soviet, 4 Us,
1 Belgian, and 1 French,

SUBMITTED : March 21, 1960
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AUTHORS : Kargin, V, A., Bakeyev, N. F., Li Li-shen, Ochapovskaya,
Aargin, |
T. S.

TITLE: Electron-microscopic Investigation of the Crystalline
Structuresof Polystyrene and Polypropylene

PERIODICAL: Vysokomolekulyarnyye goyedineniya, 1960, Vol. 2, No., 8

?
pPp. 1280-1282 V//

TEXT: This paper is a preliminary report on the production and electron- |
microscopic investigation of monocrystals of isotactic polystyrene ang -
polypropylene. It was found as a condition for the formation of monocrystals
that crystallization takes place above the vitrification temperature. There-
fore, 0.01 - 0.05% solutions of the polymers were heated to boiling in
xylene, and cooled in a Dewar-vessel system for 2-3 weeks. In the case of
polypropylene, trichloro ethylene heated to 87°C was also uged as a sclvent,
As a gecona variant, the polystyrene solution heated to 110°C was appliegd
to a hot collodion base, and erystallization took place by evaporation of
the solvent. Monocrystals with a size of up to 100 p were observed in the

Card 1/2
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Electron-microscopic Investigation of the S/190/60/002/008/O16/u?(
Crystalline Structurssof Polystyrene and Poly- B004/B054
propylene

electron microscope. The polystyrene crystals showed a fibrous structure,
The fibers were directed perpendicular to the longer diagonal of the rhomb,
the c-axis was perpendicular to the basge surface. Crystals of a laminated
structure were formed in the case of polypropylene cerystallized fronm
Xylene, rhombic crystals, however, from trichloro ethylene. 4 prelimirary
electron diffraction study showed that the molecular chain in thege crystals
nad a similar folded conformation as had been found in other polymers.,
[Abstracter's note: The text refers to 8 figures, but two only are giveq].

There are 2 figures and 8 references: 2 Soviet, 2 yUs, 2 British, 1 German, .
and 1 Italian.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet
(Moscow State Universisy)

SUBMITTED: Kay 4, 1960
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s/19o/6o/ooz/009/o13/019
15 gj1p &l 3s 2108,2208 B004/B060
AUTHORS : Selikhova, V, I., Markova, @, S., Kargin, V. A,
ey (L
TIPLY X-Ray Investigation of Oriented Gutta-gerch;vFilms in the

Range of Melting Temperaturesg

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vo1, 2, No. 9,
Pp. 1398-1401

TEX?: The authors wanted to determine the temperature ranges for the

thres modifications (a, B> t) of gutta-percha, The sample used was gutta-

percha obtained from Euonymus, with a molecular weight of about 30,000.

The films were prepared from a gutta-percha solution in CCl4 at room tem-

perature. Likewise at room temperature, the filps were stretched by 400%,
The X-ray structural analysis was made by a camera described in Ref. 7 for

structural analyses at temperatures bgtween room temperature ang 80°c. /
Figs. 1-6 show the -ra diffraotion’)}ictures obtained, Furthermore, the l)(
authors examined the fusion of filmg irradiated with Co in vacuum. The

fcllowing results were obtained: The B-modification is sta

CIA-RDP86-00513R000720710019-4"
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At higher temperatures,
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exhibit a bettgr orientajion of chains than
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tal structure; there'occurs9 however, a chan
At 75210° r, the gransition of the B- into t
unchangedly at 55°C. The a-modificat%on melt
fication forms on cooling., A%t 100010 r ac
B-modification into the a-modification does

Evidently, this radiation dose gives rise to

fusion sets in alon

ts at 64°C. The y-mo
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g with transition to the

stable at still
The a- and B-modifications
the y-modification. Radiation
ear any influence on the crys-
g€e in the melting pracesses.,
-modification takes place
8 at 63°C, but no more y-modi-
omplete transition of the
not even take place at 78°C~

8 cross-linking which renders
to the x-modification impossi-
Soviet, 3 U3, and 2 British.

dification is

X

the relaxation of chains and the transition

ble. There are 6 figures and 7 references: 2

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

SUBMITTED: April 13, 1960
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T 1% $/190/60/002/010/013/026
3 B004/3054
AUTHORS: XKargin, V. A., Markova, G. S., andg Kovaleva, V. P.
TITLE: 4 Study of the Structure and Properties of Copolymers of
Ethylene With Propylene
PERIODICAL; Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 10,

PP. 1531-1534

TEXT: The authors made comparative studies of regular polyethylene and pdly-
propylene, and of copolymers containing 4, 8, 10, 20, 54, and 73.6% of
propylene. The electron diffraction was taken by means of an 3M-4 (EM-4)
electron diffraction camera of the I"on(GOI) system, and the ring diameter
was measured by an U3A-2 (IZA-2) comparator. The electron diffraction
pictures (edp) for polyethylene and polypropylene corresponded to publish-
ed data (Ref. 1). In the copolymers with 4-54% of propylene, the sdp cor-

responded to those of polyethylene., Only at a content of 73.6% of pro- }<
pylene, the polyethylene edp is superposed by polypropylene edp. The edp

of the copolymers had the same structure as those of the individual com-
ponents, Neither intermadiate structuresnor changes of the lattice param-
eters have been observed that might indicate a stress in the crys
Card 1/2
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4 Study of the Structure and Properties of 5/190/60/002/010/013 /026
Copolymers of Ethylene With Propylene BOO4/BOS4 L/K{

The spectrum analysis showed that the intensity of the 1372 cm'1 absorp-
tion band of the CH3 group increasgsed almost proportionally with the DPIo-

Pylene content. The dynamometric investigations showed that the copolymer
becomes amorphous with increasing irregularity of the chains, Fig. 1 showsg
that the copolymer with 4% of propylene exhibits g curve, corresponding

to regular polyethylene, for the elongation as a function of load, where-
as the copolymer with 73.6% of propylene yielded a curve typical of amor-
phous polymers. With increasing irregularity of the chain, the recrystel-
lization stress decreases (Fig. 2), the minimum lying at 73.6% of pro-
pylene. Further, the temperature of the iransition from the vitreous into
the crystalline state decreases. There are 2 figures and 3 Soviet ref-
erences,

ASSOCIATION: Fiziko-khimicheskiy institut im. L., Ya. Karpova
(Institute of Physical Chemistry imeni L. Ya., Karpov)

SUBMITTED : May 17, 1960
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AUTHORS : Konstantinopoltskaya, M. B.y Barestneva. 7. Ya.
Kargin, Vo A. —

i

—_—
TITLE: Spiral Structures of Polyethylern: (\

PERIODICAL: Vysokoholekulyarnyye soyedinaniya, 1960, Val, 2. lic, 14
pp- 1715 - 1716 | o

TEXT: The authors used electron microscopic analyses %o study thsz

structural modifications taking plasa :in polyethylera, whgﬁ_;f“; ;cn

cantrated solutions were used in ccrparison withL;“;v;wQ;lawr;hv ents V///

A golution of 0.2% polyethylene in toluene was 59a;;dﬁé;b‘;dg; =n5

plied ontc a colloxyline base. The pictures were taéen 1-:-y‘; Y§“§;:ngm@ -

(UEMB-100) electron microscops. Unlike previously des;r‘beé rrrceés% 2

sily 12

q

[

(Refs. 1~4), wherein firgt packeis, “hen planes, and f: ¥ otrvstals
w?re.formed; in the experiment concerned the au;hora %: n‘ihg:i?;z ;
flprll structures passing over inio planes giving rﬂseA‘nhﬁﬁ::“i:d

spiral structures: Figs. 5~7. The appearance of zhego s;ru;f;;“:
plained by a reduced mobility of the individual mole;ular ;;aéensn
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thz polymer due to high ~
- gner concentration. er ra 7 fipgnras ard
5 Soviet references. chtration. There are 7 figures and /

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya, Karpe
(Physico-chemical Institute iren? L. Ya, Ka}éaj*

SUBMITTED: May 27, 1960
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15 -%ov S/190/60/002/0 1 /022/027
B004/B060
/2217
AUTHORS: Zubov, V. P., Kabanov,. V. A.. Kargan V. A..
Shchetinin, A. A. -_—
TITLE: Effect of Pressure on the Formation of the Micr-s4ructurs

of Polymer Chains in the Polymerization Process

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960. Vol., 2. No. %1
pp. 1722 - 1727

TEXT: The ratio ki/k8 of the reaction rates of the fermation of iso V(/

tactic end syndiotactic structures of a polymer can be influernced by
stereogpecific catalysts;\and algo; according to T. G. Fox (Ref.1). by
the reaction temperature. The authors wanted to study the effect of
pressure on the said ratio ki/kSn Procseding from the theory of abso-

lute reaction rates and taking into accoun* a different compressibility
of the initial components and the intermediate complex?they nbtained

?he squation: In(k,/k ) = 6V¥p/RT - A" p?/2Rr + 28np°/3mT - in(k, fk )
(7). T
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Effect of Pressure on the Formation of the 5/190/60/002/011 /022/027
Microstructure of Polymer Chains in the B0OQ4/B0O60
Polymerization Process

Here 5V§ ﬁenotes the difference between the volum2s of the syndi:.

tactic and isotactic intermediate complexes at normal pressurs Aa* ig

tha difference between the coefficients of comprassibility of the

irivial components, Ab the difference between the coefficients +f -cm.

PTzseibility of the intermediate complexes, ko* and koe the rate -on. Y/
V/

star%s of iso- and syndiotactic addition at normal pressure. Ths val. .
di=y of this equation was proved experimentally . by way of rrodu-ing
polymethyl methacrylate/in a pressure range of 2000 7500 a*m. Th-
vitrification temperature of the polymer dropped with pressur: increase,
Since the isotactic polymer has a vitrification temperature of 50 5570,
B and *he syndiotactic pPolymer has one in the range of ?50~735°C_ ths
drop of the vitrification temperature means an increase of the isotarti-
siTucture content, ang thus, an increase of the value of ki/kq. I was

found by the determination of dernsity ¢ and by taking irte accoupt the
rzlat = - - 1 ¢ inur ¢s from 0,32
relation ki/kB Qi(Q Qs)/QB(Qi ¢) that ki/lr5 increases from 0.33

3% 1 atm %o 0.54 at 7500 atm. The igotactic struztuve content nereages
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Effect of Pressurs on the Formation of the 5/190/60/002/01" /022 /027
Microstructure of Polymer Chains in ths B0O04/B060

Polymerization Process

from 0.25 at 1 atm to 0.35 at 7500 atm. The differan-s 4y of the om
Pressibility coefficients. of the iso- and syndictactic stru:ture wasg
found; by way of experimental data, %2 have tha value of

-6 =10
6.1:10 ~ 1.8-10 P. A pressure increase leads to a preferential
formation of the intermediate complex wish denser molecular razkage.

P. P. Kobeko is mentioned. There are 2 figures 1 table ang 5 ref
erences: 2 Soviet, 2 US, and 1 German.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. l/Y/:

. M. V. Lomonosova (Moscow State University imeni
i : M. V. Lomonosov)

SUBMITTED: June 16, 1960
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15 Ston 2209 B017/8078
AUTHORS: Berlin, A. A., Kronman, A. G., Yanovskiy, D. K.y Fergin, VA,
TITLE: New llethod of Obtaining Graft Copolymers
PERIODICAL; Vysokomolekulyarnyye soyedineniya, 1960, vel. 2, Jo. 12,
Pp. 1839 - 1844

the polymers is suggested by the authors. This method pernits to modify
halogen-containing polymers with polymers having nitrogen—containing
heterocycles. 4 case in point for such a reaction is the medification of
PVC with methylvinylpyridine rubber under the formation of graft copoly-
mers which are salts of quaternary polymer bases. Vinyl plastics obtained
from such polymers have an impact strength ten times as high as that
brepared solely fronm polyvinylchloride. Fig.1 illustrates the temperature
dependence of some thermomechanical Properties of some polyvinyl plasties.
The two-stage formation of trimers is explained. Fig.?2 illustrates the
influence of the rubber content on the properties of polyvinyl plastics.

TEXT: A new method of obtaining graft copolymers by intersction between /></

Card 1/2
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8632
Wew lethod of Obtaining Graft Copolymers S/190/60/002/012/014/019
BO17/BOTO

Fig.3 shows the vitrification temperature of polyvinyl plastics as a L/X(/
function of the admixtures. It is demonstrated that the thermal stability

of polyvinyl plastics is not impaired by a methylvinylpyridine rubber

content up to 25%. The method suggested here may be applied to vulcanize
various halogen-containing polymers with methylvinylpyridine rubber.

There are 3 figures and 13 references: 9 Soviet and 4 US.

SUBMIYTED: May 24, 1960
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AUTHORS: Kargin, V.A., Academician, Topchiyev, A.V., Academicilan,
\Kf€ﬁf§§TTT‘Bfl., Doctor of Chemical Sciences, Polak, L.S., Doctor
of Physico-Mathematical Sciences, Davydov, B.E,, Candidate of
Chemical Sciences

TITLE: Semiconductor Properties of Polymer Materials

PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende-
leyeva, 1960, No. 5, Vol. 5, pp. 507-514

TEXT: The authors deal with the problems of developing new classes of poly- c%\:
mers with certain predetermined electrophysical properties necessary for ’
indusiry, particularly semiconductivity. These problems have been one of
the main subjects of scientific research in the physics and chemistry cf
polymers, An analysis of published works on the conductivity of low-mole-
cular organic compounds has shown that their semioconductivity properties are
connected with the 7T -electrons of the conjugated bonds in aliphatic chains
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Semiconductor Properties of Polymer Materials

or rings., "Metal-likeness" is said to be the result of a collection of the
T -electrons in a conjugated system, and from this stand-point the polymer
macromolecules with conjugated double bonds are of particular interest in
the production of materials having special electrophysical properties, in-
cluding that of semiconductivity. A list of available data is presented

on ordinary semiconductors comparing them to the structures and chemical
features of polymers, _Eemicondg?tor§1are characterized by the electrocon-
ductivity values of 10 "-10 ohm™ .cm ', increasing with an incre?ae ia1tem~
perature, and a concentration of the chgrge carriers of about 10 10
electrons or electronic "holes" in a cm”’. It is pointed out that deviations
from stoichiometry or any irregularity of the chain of the macromclecules'
main valencies can have the same effect as admixtures in polymers on their
semiconductivi§¥2properties. The distance between neighboring energy levels
being about 10 ev, the sum total of these is regarded as a compact band
about 1 ev wide and the energy value of the electron can be anywhere within
this range. This band of energy states is called a zone. For all solid
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bodies, i.e., metals, semiconductors and dielectrics, the lower zone of
electronic levels is the wide, so-called valency zone of the electrons
fastened to certain atoms, 4 difference is noted between the listed three
types of solid bodies when there is a shift to a higher energy level. Semi-
conductors having no additional levels in the forbidden zone are called
semiconductors with self-conductivity. 1In the presence of an electrical
field the free electrons and "holes" are the charge carriers. It is pointed
out thet real bodies always contain admixtures, creating admixture levels in
the forbidden zone of the semiconductor located either closer to the upper
or lower zone, in both cases causing the occurrence of additional admixture
conductivity. The admixtures are called donor type in the first case and
acceptor type in the second. It is assumed that any irregularity of the ma-
cromolecules usually creates acceptor admixtures, The mobility of the
charge carriers is said to depend on the temperature and concentration of
the admixtures and to decrease with an increase in the temperature and
anmount of admixture. Special interest is shown in the semiconductor type
discovered by de Boer (Ref.3), where part of the atoms of the lattice is re-
placed by atoms with almost the same size but a difference in valency. The
method by which they are produced was developed for oxide semiconductors,
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and consists in adding metals to the sample having a valency differing by a
unit of 1 from the valency of the main metal. It is thought possible io
form new synthetic polymers having semiconductor properties by a similar meh-
od of introducing metals into the chain of the macromolecule. Ordinary
polymers have a certain amount of electroconductivity (Re%ld,S), which de-
rends on the temperature, and is expressed by & ~exp — LT where B is a
certain activation energ y T the absolute temperature, k %oltzmann's con-
stant. From this relationship the authors have attempted to solve the
problem of establishing the connection between the polymer's structure and
its electrophysical or electroconductivity properties., In solving this
problem they based their analysis on the known aspects of the electroconduc-
tivity of low-molecular (including organic) compounds. This was followed

by the determination of the characteristic features of the polymer stiruc-
ture. The problem of electroconductivity in organic polymers was divided
into two parts: 1) the movement of electrons in the macromolecule, 2) trans-
fer of electrons (or holes) from molecule te molecule. In the fivst part,
an isolated linear macromolecule with the same bonds is analyzed:

Oard—4/48-
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the electrical field formed by the electrons and nuclei of this type of sys-
tem is not known, but the field changes periodically in space, and its peri-
od is determined by the periodicity of the molecular chain structure. An
electron is theoretically pleced into this field and its movement is regard-
ed through the Schroedinger equation for an electron in a periodic field,
the solution of which in this case is said to be the wave functions accord-

ing to Block (Ref, 6): V= 5z, ei-h-x, where ¥, (x) is a function depending
on the wave number . and is - periodic relatiJ% to x; the magnitude of the
period is determined” by the structure of the molecule: by the length of the
interatomic bonds, etc. This solution causes a zonal stiructure (Ref. 4,5).
In calculating these fields the authors state that the theory of disturbance L
of quantum mechanics is used analyzing two extreme cases: a) a strong bond, !
b) a weak bond. It is pointed out that a real macromolecule can have con- i
ductivity if there are electrons in it whith sufficient probability of shift
under the effect of an external electrical field with its component along

Card-5/48
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the molecular chain. The authors draw the conclusion that the probadble nec-
essary condition for the existence of electroconductivity in a macromole-
cule is the presence of multiple, particularly double bonds. It is con-
sidered advantageous to have a maximum number of multiple bonds, which can
be accomplished in linear molecules and organic rings by alternating the
single and double bonds (polyconjugation). The presence of a maximum number
of multiple conjugated bonds in the macromolecule with a comparatively weak
bond of the electrons to the atoms would facilitate the increase in electro-
conductivity. It is considered expedient to introduce atoms with a rela-
tively weak bond of the elactrons on the outer orbits, in order to decrease
the width of the forbidden zone. The conductivity is further dependent on
the migration of the double bonds and thus it is also expedient to increase
the number of possible migrations of this kind, forming comple cyclic struc-
tures of conjugated bonds,(e,g.,phthalocyanine and the metal compound type).
In a molecule having quasi-free electrons the possibility of electronic and
hole-type conductivity is present. The authors attempt to give a rough eva-
luation of the cases: Thus in the case of a double bond the m-electrons
are less firmly attached to the corresponding atoms or group of atoms than
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the g -electrons and more mobile, and thanks to the quantum tunnel effect -
can overcome the barrier U(r) and move to a neighboring bond with a proba-
bility p (relative to_a unit of time)

1y 2 o -
TPAT exp {T 5 zje'vem[U(r) - £ ]drj (A), where T is the life-span of
r

the electron on a sep&rate bond, -h- = L y L is the width of the potential
depression, where the electrons are locagga, m is the electron mass, V is
its velocity, € is the kinetic energy. The complex function U(r) is replac-
ed for simplicity by a rectangular potential barrier (Fig.1), then L is de-
termined by the length of the double bond C=C, U is determined by the di-
mensions of the atom C, U - ¢ by the potential egergy of the most weakly
bonded electron. Then quation (A) becomes:

7125% exp Z_.:fé.Lo j’7m(U°- 55? At L = T=10°8, UO-E_= 10 ev = 10'8 cm/sec,

: X

we obtain 77 = 10—15 sec. Thus during the time of the electron being locat-

Card 7/48—

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710019-4"



"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710019-4

2061
$/063/60/005/005/003/021
Semiconductor Properties of Polymer Materials A051/A029
15 o8 7 \)<
ed on one bond ubout 10~ it shifts over at a rate of vshift =5 - 10 "cm/
sec, The given formulas show that due to the strong dependence 6f T on Uo
and U - £, the electrons of the internal orbits forming the polymer mole-

cule,max'which have a greater bond energy, will be almost completely local-
ized and will not be able to participate in the electroconductivity of the
macromolecule. It is stiressed that the problem of the transfer of the charge
carriers (electrons and holes) from molecule to molecule is a difficult one.
It is assumed that the mobility of the charge carriers can be mainly deter-
mined by the probability of the tunnel gap through the intramolecular bar-
rier and that high temperatures are necessary so that the electrons can over-
come these gaps between the macromolecules. The electroconductivity of the
polymer semiconductor will depend only on the concentration of the charge
carriers in the first approximation (at a given structure of the polymer).
The importence of the intramolecular transfers is stressed on the example of
the benzene molecule, which is an excellent conductor, but liquid benzene

(a group of these molecules) is an excellent insulator. The actual potential
barrier between the macromolecules depends on these conditions, i.e., on the
distance between the macromolecules and their number in a unit volume. The

Card—8/18
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chemical bonds between the molecules and their space orientation will also
become relevant factors in future. The optimum conditions for the formation
and movement of charge carriers in the macromolecule is partly determined by
the formation of the polymer molecule with volyconjugated and aromatic rings
in the chain, but the latter do not solve completely the problems of easing
the intramolecular barrier for them. Further mention is made of the signi-
ficant effect of orientation on the electroconductivity of the polymer. The
orientation of the polymer molecule also causes severe anisotropy of its prop-
erties along and across the axis of orientation. As regards the electrocon-
ductivity,it is assumed that%:» orientation can lead to two results: an increase
in the number of charge carriers passing in a unit of time through a certain
transverse cross-section of the polymer semiconductor, and the occurrence of
severe anisotropy of the conductivity., In a polymer with regularly-built
chains the conductivity is present only in the chain molecules., It is sug-
gested that the conducting elements can be simply arranged parallel to each
other, and thus create a system with good conductivity along the orienta- VK
tion axis and a slight conductivity in the perpendicular direction. The mosi
expedient conditions are a high degree of regularity and few transverse bonds,
since the latter would form the most perfected orientation of the polymer
thread. This type of polymer system should have the best conductivity along
Card 9/48—-
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the orientation axie and the highest anisotropy of the conductivity. The au-
thors discuss the paramagnetic properties of semiconductors, particularly oc-
curring in their spectra of electronic paramagnetic resonance (EPR). Since
the integral EPR spectrum is connected with the number of electrons present
having non-paired Spins in the investigated system, it is assumed that the

T -cloud is characterized by a certain non-pairing. The number of particles
with non-paired spins corresponding to the narrow signal in the EPR spectrum
of the polymer is about 10718.1019 in one cm?, But these cannot be consider-
ed charge carriers in polymers with semiconductor properties for the follow-
ing reason: the electroconductivity1ncramesvdﬂthetemperature and the con-
centration of these particles determined by the area of the narrow line
mentioned in the EPR spectrum drops. It is assumed that the second wide sig-
nal might be connected with the electroconductivity. The EPR spectrum is
considered a property of the modecule and not of the polymer on the whole.
The signal in the EPR spectrum indicates the fulfillment of an important, al-
though not the only, condition for the polymer (especially synthesized or ]
processed), to possess semiconductor properties, The presence of a system of
conjugated double bonds is considered important but not adequate for the for-
mation of a polymer material, which would completely be conducting, particu-
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larly semiconducting. The authors claim that it is possible to produce poly-
mers with a system of conjugated bonds in the main chain in two ways: 1) by
transformation of the macromolecules in the chain of already known polymers,

2) by special construction (synthesis) of the macromclecules with a system of
conjugated bonds. Some of the specific work done on the synthesizing of
polymer molecules with a system of conjugated bonds is gone into, particu-
larly that of the products of thermal transformation of pulyacrylonitrile.

It is thought that interesting prospects lie in the production of this poly-
mer substance characterized by a complex of electrophysical properties, viz.,
semiconductivity. It is assumed that in the thermal transformation the poly-
acrylonitrile undergoes chemical changes leading to the formation of a poly-
mer, the macromolecules of which consist of cyclic chains. The given reac-
tion schemes show that in this type of polymer semiconductivity properties

can be expected. This corresponds to the theory developed by Semenov (Ref.?)
in analyzing the EPR spectra of certain polymer molecules, especially that

of polyaminoquinone. When elevating the temperature of processing the poly-
acrylonitrile, the narrow signal of the EPR mentioned above increases (Fig.5)
almostly linearly in the temperature range of 325-600°C. Similar data were
previously obtained in the thermal processing of polyvinylchloride (Ref.10)u X
The authors feol partially justified in assuming that in order to produce v
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satisfactory semiconductor properties, a strict regularity of the structure p(
of the polymer chains is needed. It is also assumed that polyacrylonitrile
forms such regular chains, Special interest is felt in orientation as @
means for increasing the regularity of the structure of polymers amongst
other possibilities. The authors specify that at the present time several
new polymer materials, the macromolecules of which have a system of conju-
gated douhle bonds, have been produced both in the USSR and abroad. These
polymers have interesting magnetic properties. In this connection the work
of Berlin (Ref.15) is noted in the synthesis of polyaminoquinones, In the
interaction of chloranil with benzidine polymers were obtained of the given
structure, . The authors of this synthesis assume that in this case there
are not only intermolecular hydrogen bonds, but also bonds of the intrachain

lene with metals (Ref. 21) stating that these compounds have a high thermal
stability, a high magnetic Susceptibility, a low activation energy, (0,26)
) and & about 102 ohp=leep-1 at 20°C. Special attention is further paid to
: the products synthesizeg by the authors (Ref.16) of semi-condensation of
phthalic anhydride with n-phenylenediamine and hydroquinone. The latter are

CIA-RDP86-00513R000720710019-4"
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characterized by an electroconductivity of 7-10"70hrrf.-1-cm-1 with an activa-

tion energy of about 0.6 ev. Roginskiy (Ref.18) mentioned the interesting

possibilities of using the semiconducting properties of certain organic poly-

ners as heterogenic catalysts. Semenev (Ref.20) studied this matter further.

In conclusion the authors point out that the future profound investigation

of the properties of polymer materials with o system of conjugated bonds, es- Q]
N\

pecially those with obvious semiconducting properties, will lead to new pos-
Sibilities of creating heterogeneous catalysts with a high selectivity.
There are 2 figures, 1 table, 5 structural formulae, 1 diagram, 3 equations
and 21 references: 14 are Soviet, 6 English, 1 Belgien. ‘
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AUTHORS : Berestneva, 2, Ya., Konstantinopol'skaya, M. B.,
Kargin, V. &,
Al

TITLE: The_Crystallization Mechanism of Colloidal Titanium Oxide

PERIODICAL: Kolloidnyy zhurnal, 1960, Vol. 22, No. 5, pp. 557-559

TEXT: In continuation of a previous paper (Ref. 1) the anthors investi-
gate the effect of surface tension&at the interface between colloiﬁg}ﬁ
particles and intermicellar liquid on the crystallization of titanium
dioxide. Since no direct method of examining the surface tensions of such
systems is available, surface tension was changed by changing the compo-~
sition of the intermicellar liquid, and the crystallization process was
observed by a combination of electron microscopy and electren diffraction
studies. The colloigal solutions were obtained by adding titanium tetra. —
chloride to doubly distilled water at a temperature from -2° to +IOC,

and the sol was concentrated with an uliracentrifuge. Practically all
electrolytes could be removed from the intermicellar liquid by Tepeating
this operation (between ~2° and +21°C, five to ten times)n It was found

that the removal of the electrolytes from the intermicellar liquid glaz:
Card 1/2
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The Crystallization Mechanism of Colloidal s/o69/6o/022/oo5/oo5/o11
Titanium Oxide B015/B064

down the rate of crystallization of colloidal titanium dioxide., After

the removal of electrolytes, the usual electron microscopic images (Fig.1)
were cbtained for the spherical colloidal titanium dioxide particles. If,
instead of water, an organic solvent (benzene, toluene, or heptane) was
used; electron microscopic images were obtained (Fig. 2) that differed
only in that the i egate, Thus, it May be assumed that
the surface tensgi es not exert an essential influence
upon the crystall al titanium dioxide. On the cther

ASSOCTATION: Nauchno-issledovatel‘skiy fiziko-khimicheskiy instiint
im., L. Ya, Karpova, Moskva
(Scientific Research Institute of Physical Chemistiry
imeni L, Ya, Karpov, Moscow)

SUBMITTED: February 25, 1960
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8/030/60/000/009/002/016

B021/B056
AUTHORS : Kargin, V., A., Acadenmician, Rokhlin, M., I.
R P ] “
TITLE: The Development of Science From Polymers(Results of the
International Symposium on Macromolecular Chemistry in
Moscow)

50
PERIODICAL: Vestnik Akademii nauk SSSR, 1960,"No. 9, pp. 18 - 23

TEXT: The International Symposium on Macromolecules took place in Moscow
from June 14 to June 18, 1360. It was organized and carried out by the
Akademiya nauk SSSR (Academy of Sciences USSR) under participation of the
Gosudarstvennyy komitet Soveta Ministroy SSSR po khimii (State Committee
for Chemistry of the Council of Ministers USSR). Three reports were made
in plenary sessions, and 173 lectures were delivered in three sections.,
The first Plenary session was opened by V. A. Kargin. New data and hypo-~
theses concerning the most important chemical processes predetermining
the character of some types of polymerization were g8iven by N. N. Semenov.
M. M. Koton reported on methods of increasing the thermal réETEfivify of
polymer products; K. A. Andrianov spoke about the stage of investigations

Card 1/2
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The Development of Science From Polymers S/050/60/OOO/OO9/002/016
(Results .of the International Symposium on B021/B056
Macromolecular Chemistry in Moscow)

of the synthesis of inorganic polymers; A. V. Topchiyev on new experi-~
mental data concerning the use of oxidaftion catalysts for the polymeriza-

tion of olefines; A. A. Berlin on new ways of synthesizing polymers /

Z. A. Rogovin on methods o1 medifying the properties of cellulose and
other polysaccharides. The authors find that Soviet scientists ought to
bay more attention to the working out of problems of the destruction angd
stabilization of polymeric substances. The production of apparatus and
their improvement must be intensified. For the purpose of organizing
large international conferences, premises of particularly modern equip-
ment are necessary. The Dia-projectors of the type JI3TH-55 (LETI-55) and
the projector of the type TIJIY (PLU) are suggested as fundamental parts
of the equipment. The erection of a modernly equipped conference building

- in Moscow is described as important. First of all, the conference rooms
of the Presidium of the Academy of Sciences USSR, of the Institut
organicheskoy khimii (Institute of Organic Chemistry), the hall of the
Dom uchenykh (House of Scientists), and a number of halls of other
institutions of the Academy must be modernly equipped for the purpose of
organizing conferences. There dsc 1 Soviet reference.
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AUTHORGs Kergin, V. A- Anademician Kozlov, o %
aretity ~L =2
TITLE: The Temperature of the vitrification of C;}Xg}g;g\

PERIODICAL: Doklady Lkademil nauk S8SH. 1920,
pp 3956 - 358 {U3ER)

ABSTRACTs The authoTrs proczed frem the opinicen that the vit

tion temperatuvre Ty and the fliow remperaturs =
cellulose are highér than its decay temparatur
by references 1 and 7., Ty mef ve reduced in T
mers by'plastifying additions. The authora app
.

method to cellulose- They describe the purif

sulphite cellulcse. which had sn average molecular weight

of 210 426, and the producticn of pulverized samples, 'O
which tristhyl phenylaminohydroxide was edded in various
juantities as plastifier The sampleg werse conpressed
into tablets at 100 aim and 160° ufter wnich their de-
formation was dynamometrically peasured with glowly rising
temperature. From the salient points of the thermomecha-
nical curves (Fig 1) the dependenc? of T, or the plastifier
Card 1/2 content wago determined (¥ig 2} and by extrapclation fer ///
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Ae wes shown
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The Temperature of the Vitrification of Cellulose SOV/20-150=2c32/69

zero-concentration of the plastifier Tv“’2200 was found.
From the turning point of the curve there resulted the
temperature Ts, at which the cellulose mcquires rubber-like
elasticity,at 370°. From the fact that Ty is asbout 40°
sbove the temperature at which chemical decomposition of
cellulose sets~in the physical preperties of celluloge are
explained. There are 2 figures and 5 Soviet references.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. L. V. Leowonecsova
(Moscow State University imeni 14 V. Lomonosov) HP//

SUBMITTED: October 9, 1959
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84822
5/020/60/%44/005/014/023
1. 3000 920%0‘”@‘\ BO16/B054
AUTHORS: Kargin, B. A., Academician. Kabanov, V. A.. Zubov, v. P
and Papisc¥, To M.

TITLEs Eclvmerizationqof Acetcne7

PERIODICAL: Dcklady Akademii nauk SSSR. 1960, Vol. 134. No. 5.
pp. 1098-1099

TEXT: On the basis of an approximate estimation of the thermal effect ¢

the polymerization of carbonyl compounds, for instance of acetaldehyde or
acetone, the authors find that this polymerization i5 impossible in the
homogeneous liquid phase. The picture js, however, considerably changed if

the transiticen from 2 mencmeric liquid to a system cf arranged menomer

molecules is effected in the initial state, i.e. if +he entropy of the '
initial system is much reduced. One method of molecular arrangemen? is ;x//
freezing. Here, the entropy of the system is reduced during crystallizaticon b

by the quantity of the melting entropy. This reduction in eniropy gives

rise to a reduction of the negative polymerization entropy whizh. at

sufficiently lc# temperatures, may éven change its sign In this case a

card 4/3
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Pclymerizaticn of Acetone S/O2Q/60/154/005/014/023
B0O16,B054

r>lymer:zation accompanied by a negative thermal effect would be possibdle
Guided by such consziderations, the authors attempted the polymerization cof
acetone on tha double bend C==0 by their methcd {Refs. 5.7) The experi-

ments were carzied out in an apparatus and by methods of Refs. 5,6. The
initiazor used was metallic magnesium whose vapors were slowly condensed

‘in vacuc tegether with vapers of carefully dried acelone on a surface

scoled with liquid nitrcgen. The ratio acetone : magaesium was about

200 « . A witrifTied molecular layer of an aceione-magnesium mixture was
precipitated a5 a condansate on the coeled wall. With growing thickness cf ,

this layer, <he temperature of the surface of this vitrecus layer ‘:inally /
reaches a value at whish 3 spontaneous process of ggprdigate/regrouping |
of monomer molesules i3 setting in In the absence of initiavion sernters. \

this process would lead to a crystallization of the monomeric glass An

instantaneous polymerization sets in, however, due %o the mobility of
particles originating in the phase transition "discrder - crder® The
same phenomencn is cbserved in a gradusl temperature increase of ths wall

used for the ccndensaticn. This leads to the formaticn of the acetone
polymer_  an elastic white substance which is scluble in 1ts cwn moncmer.
Pelyacstone is 7ery unstable at room temperature. and decomposes ints

Card 2/3%
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Polymerization of Acetons 5/020,60/1 34/005/0:4 /02
B016/B05g
. acetene, e.g, when ground between the fingers. Phe mest stable pclymer

Samples "eyjgtn without °Xygen and meisture for a maximup of 10.12 i

However, traces of vinyl acetate increased the Stability of the pClymer

to a certain extent, Qualitative tonsiderations onp the formation mechanign

°f a polymer chain in ap arranged system of Doncmer moleculeg have

recently been made by N. N. Semsnov (Rer. 8). It appears that stabiliza.

ticen of polyacetone could bve achlgved by blocking the active snds of /
growing DClymer chains., Thig indicateg that Substances pot polymerlzzng //
under the ysua) conditions, night Polymerize if preliminary regular .)
arrangement of molecules of g menomer were achieved. £.g8., by a sclidifj . \
cation crystallization; a8 in ‘he cage described abeove Trere are g
references: 5 Scviet ang 3 French.

ASS0CIATION: Moskovskiy gosudarstvennyy Universitet im, y. v Lononcsowrs
¢ ity 3 nEo
(Mgsggy“Statg_EE:verb‘tJ imeny M v Lomonsscv)

SUBMITTED; July 23, 1940
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Academiciap,

and Anan'yeva, 1. T Kozlov,

P. v, y Asimov
a 1
TITLE; + R. M.,
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86396
Two Types of Plasticizatiop of Polymers with S/020/60/135/002/025/036
Rigid Chaing B004/B056

obtaining low-t

emperature re
high elastig PT

ialg, which are Suppesed tq have
orerties. There are 2 figureg and 7 Soviet Teferences,
ASSOCIATION: Moskovskiy gosudarstvennyy Universitet ip, j, V. Lomonosova
Hoscow State University imeni M. v, Lomonosov) )
SUBMITTED:  yuzust 12, 1960 /
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5,/020,/60/135/004/030/037
B004/B056

[ ’

AUTHORS: Kargin, V..4., Academician, Mirlina, 8. Ya., Kabanov, V. A.,

riikheleva, G. A., and Vlasov, A. V.

TITLE: Structure and Properties of Isotactic Polyacrylic Acid and
of Its Salts

PERIODICAL: Doklady Akademii neuk SS8SR, 1960, Vol. 135, No. 4,
pp. 893 - 895

TEXT: The problem the authors discuss is the study of spatially regular ////
synthetic polyelectirolytes which may be used az model substances of '
biological polymers. An electron-microscopic examination of the secondary
structures of isotactic polyacrylic acid (PAA) and of its salts has been
made by means of a JEM-5Y apparatus. FAA was obtained by alkaline hydro-
lysis of isotactic polyisopropyl acrylate. Thermogravimetric study showed
that PAA crystallizes as a hydrate, with two monomeric members sharing
one water molecule. The salis were produced by potentiometric titration
(glass electrodes, J5-5 (LP-5) tube potentiometer) with Ba(OH)z, NaOH,

—
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gtructure and properties of Isotactic §5/020 60/135/004/030/037
Polyacrylic scid and of Ite Salts B004/B056

and (CH3)4NOH. The following regults are given: Isotactic PAA evaporated

from 0.01 - 0.0001% agueous gsolution upon & colloxylin £ilm showed gimilar
globuli as atactic PAA whose amorphous character was revealed DY electron
diffraction gtudies. Crystallization occurred after HC1 addition %o the
dilute solution (0.00001 - 0.0001%) - Crystal stacks, spiral bands, and

gingle crystals were observed. Crystallization in the presencse of HC1 is
explained by suppressed dissociation of the carboxyl groups:. In acid

media, PAA behaves like a gpatially regular polymeT. Barium salt produced
from solutions with pH 4.2 - 10.7 exhibited globuli within the entire /’
pE range. Intrinsic viscosity at pH = 5 was 0.07 for PABa, and 0.12 for v
PAA. Sodium salt obtained at pH 4.2 - 1.5 ghowed globuli in the case of -
low PE, which at pH = 6.75 unrolled as & consequence of increasing dis-
gociation and intramolecular repulsion of the CO0O groups. Fidbrils weTe
forming. A% pH = T dissociation was complete, single crystals formed, and
intrinsic viscosity reached &8 paximum. At higher PH, the molecule chains
entangled again, and globull were obgerved. In the case of tetramethyl-
ammonium polyacrylate, fibrils weTe observed near the neutral point, which

card 2/4
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Structure ang Properties of Igotactig 8/020 60/135/004/030/037
Polyacrylie Acid and of 1tg Salts B004 /8056

ammonium polyacrylate film in polarigzeq light and dry air (40 - 60° c)
showed thgat the film congisted of intergrown rhombie single crystals,
100u in size, with a folded structure, Cooling down to 20° ¢ initiateg
destruction of the crystalg by air humidity, Birefringence vanighed,
Re—heating, however, Teé-establighed the old oryatal otructure. From

There are 4 figures and » references: 1 Soviet,
ASSOCIATION: Moskovakiy gosudaratvennyy universitet i=, y v. _/
Lomonogova ( Moscow State {?niversit;f izexni ¥, T,

Lomcnosov)
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Breaindown and formation of structure im nmatural proteina in the
course of their tramsfer through norporous membranes. Dokl. AN
SSSR 135 no.6:1421-1424 D 160, (MIRA 13:12)

1. Moskovskiy gosuvdarstvennyy universitet im.M.V.Lomonosova.
(Proteins)
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AUTHORS : Berestnev, V. A., Nagdaseva, I. P., Pogorelko, A. N.,

Kargin, V. A.
ey T A

e

TITLE: Increase of thermostability of caprone fiber
PLRIODICAL: Xhimicheskiye volokna, no. 4, 1961, 26 - 28

TEXT: The authors discuss the increase of thermostability of caprone

fiber by oxidation inhibitors. Since an addition of such substances to
the initial polymer might impair its mechanical properties, the authors
think it more convenient to apply such inhibitors on the finished fiber \
as a protective coat. 1In this case, the process nay be combined with
others such as impregnation or dyeing. The authors report on the treatment
of caprone fiber with aqueous solutions of metal salts. Caprone cord of
the type 14K (14K) was used for testa. It was immersed in the salt
solution for 5 - 8 sec, and then dried for 5 min at 115 - 120°C. Cord
fabric was immersed for the same time in the salt solution, and dried for

5 min at 132 - 136°C. 1In a combination with impregnation by latex emulsion
the metal salte were directiy dissolved in the impregnation solution if

Card 1/4
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the latter was acidic. If it was alkaline, the cord was first treated
with the salt solution, then with the impregmtion solution. After this
treatment the cord fibers were heated for 100 hr at 1500C with 2 kg load,
and tensile strength as well as breaking elongation were measured. Table
1 gives the results. Since a mixture of CdCl2 and CuCl2 showed the best

effect, experiments followed with: (1) 0.035% CuCl, + 0.065% cdcl,; (2)

ditto plus impregnation solution of the type PW-40 (RSh-40); (3) 0.1%
Cu012 + 0.1% CdCl,; (4) ditto plua RSh-40; (5) 0.03% CuCl, + CdCl, plus

impregnation solution on resin-89 basis. Results: (a) The unheated fiber
had a tensile strength of about 15.20 kg and an elongation of 27.3 - 32.9%;
(b) the heated, untreated fiber had a tensile strength of 3.1 - 3.28 kg
and an elongation of about 6.4%; (c) treatment with the solutions mentioned
produced a tensile strength increase of the heated fiber to 11.46 - 14.49
kg, and an elongation increase to 15.8 - 18.34%. The authors point out
that this surface treatment is only effective for thin fabrics exposed to
oxygen, but not for heavy products such as tires. Treatment of the fibers
with HZS and microscopic investigation (conducted by Ye. S. Alekseyeva)

Card 2/4
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showed that the fibers were covered only on the surface by metal sulfides..
Therefore, this surface treatment of the fibers with metal chlorides pro-
tects the surface against oxidation, and does not change the other
mechanical propertie$ of the fiber. There are 2 figures, 2 tables, and

6 Soviet-bloc references. o y

”

ASSOCIATION: NIIShP (V. A. Berestnev, I. P. Nagdaseva, A. N. Pogorelko); .
NIFKhI im. L. Ya. Karpova (NIFKhI imeni L. Ya. Karpov)
(V. A. Xergin)

)
ot . »
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AUTHOR: Kargin, V. A., Academician, Deputy Chairman
TITLE: Discussion of the report by M. V. Keldysh

PERIODICAL: Akademymnauk SSSR. Vestnik, no. T, 1961, 59-60

TEXT: The author mentions the development in the field of chemistry and
particularly of polymeric synthetics during the last three years,; and refers
to the following new problems: Science must find ways of continuously
improving the properties of high-molecular substances and materials, which
is necessary for the development of a large polymer industry. However, it
is still more important to establish a theory for the processing of polymers
and to find new, highly productive processing methods. Planning of research
is described as being very incomplete, and the following examples are
mentioned: The Institut vysokomolekulyarnykh soyedineniy Akademii nauk SSSR
(Institute of High-molecular Compounds AS USSR) in Leningrad develops the
theory for problems of fiber research. The activity of this Institute can
only be judged by the good or bad properties of the fibers developed. The
Institut fizicheskoy khimii Akademii nauk SSSR (Institute of Physical
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Chemistry AS USSR) in Moscow was made responsible for the state of acience
in the field of coatings. The only criterion for the achievements of this
Institute is the question as to whether these coatings will be available or
not. A new Institut polimerov (Institute of Polymers) was established in
Uzbekistan. If this Institute is able to produce from cotton fibers which
are not inferior to synthetic ones, it may be considered efficient; if not,
its existence is not justified. If it were possible to conduct such plan-
ning, and institutes only dealt with two or three main problems, Soviet
science would flourish, It is also considered regrettable that instead of
real large-scale planning, only retty planning is being done, all activities
being enumerated with indication of development stages, completion dates,
and results. The manner of coordination is also criticized, and it is
stated that proper coordination would have to split up research into one
problem among two or three institutes. These activities would hkave to be
discontinued in the remaining institutes -and a special institute established,
respectively. Unsuccessful studies conducted for many decades should be
discontinued. However, this is almost impossible within the AS USSR on
account of private interests turning up everywhere, which are difficult to
eliminate. There are collaborators fulfilling and overfulfilling small
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plans to general satisfaction, but nobody notices thut their study is only
of historical-chemical importance. Cases are known where institutes undar-
took to work in a proposed field and then tried to utilize funds received for
continuing old research activities. The lack of a special organization for
apparatus building, and of reserves of reagents is detrimental to the
development of science.

ASSOCIATION: Nauchnyy sovet po vysokomolekulyarnym gsoyedineniyam Akademii
nauk SSSR (Scientific Council of High-molecular Compounds of
the Academy of Sciences USSR)
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AUTHORS: Kaggigl_y*_Allﬁxabanov, V. A, Mirlina, S. Ya., Vlasov, A. V.
TITLE: Isotactic polyacrylic acid and its saltsg
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. T, 1961, 134-138 C)

TEXT: The present paper treats the synthasig of isotactic (stereoregular)
polyacrylic acid (PAA) and its properties. This PAA, the authors hoped,
would provide a suitable nodel corresponding to biological polyeleotrolyte
systems, PAA was synthesized by the following procedures Isotactic
Polyisopropyl acrylate (PPA, Ref. 1), prepared by polymerization of iso-
propyl acrylate, was hydrolized. Hydrolyzation was carried out in various
mediums: 1, PPA - H20 - KoH, 2, PPA-HQO-methanol - KOH, 3. PPA - methenol -

KOH, 4. PPA - dioxane - KOH, 5. Ppa - HZO - dioxane - KOH, 6. PPA - pyridine
- KOH, 7. PPA - HZO - pyridine - KOH, 8. Ppa - dimethyl formamide - KOH,

9. PPA - propyl alcohol - KCH, 10. PPA - H20 =~ propyl alcohol - KOH,

1. PPA - propyl alcohol - toluene - KOH, 12. PP4 - H2O - propyl alcohol -
Card 1/3
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- toluene - KOH, 13, PPA - H20 - acetic acig - toluenesulfonic acid. The

degree of hydrolysis was determined by potentiometric titration or by
titration against phenolphthalein, PAA was precipitated by means of hydro-
chloric acig, Neutralization of paa with the corresponding bases yielded L)K
the polyacrylates of Na*, k¥, NH4+, N(CH5)4+, which were studied under a
polarization microscope, PAA was also examined thermogravimetrically end
by infrared spectroscopy comparing the results obtained with those obtained
on atactic PAA. The following conclusionsg were drawn: The systems 11 ang
12 are most suitable for‘ﬁhé'ﬁj&%olysis of PPA. The diffraction pattern of
isotactic Pas indicates a crystalline structure, The thermogravimetrical
study showed that PaA crystallizes as hydrate, two monomeric units of Paa
binding one molecule H20, corresponding to a water content of 11,11%. The

K* and N(CH3)4+ salts of the isotamctic pps crystallize in the form of well

defined single crystals. The electron-microscopic and eleotrochemical study
on isotactic PAA and its salts will be reported in the next pPublication o+
the authors, There are 5 figures, 1 table, and 4 referencegs 1 Soviet-bloc

Card 2/3
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ASSOCIATION; Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni M. V, Lomonosov) JX

SUBMITTED: July 22, 1960
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AUTHORS: Ka{ﬁiﬂlhx;ﬂﬁ" Mirlina, S, Ya. Kabanov, V, A., Mikheleva, G. 4.
TITLE: Study on the structure of isotactic polyacrylic acid and its
salts

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 1, 1961, 139-143 L><

TEXT: The study presented is of scientific interest, since polyelectrolytes
represent systems in which insignificant influences produce considerable
structural and chemical changes, comparable to those met in living nature,
The experiments were cerried out on ieotagtio polyacrylic acid, (P44)
(prepared according to Ref, 2) and its Be®*t, Na* ang N(CH,),* salts (obtained
by potentiometric titration with the corresponding bases)? 4 The electron-
microscopic studies were performed in a JEM-5Y electron microscope, and
potentiometric titration in a Jlfl -5 (LP-5) electronic potentiometer. The
molecular weight (60,000) of the polymer was determined viscosimetrically
(using 0.5 N NaCl as solvent), Preparations for electron-microscopy were
prepared by evaporating drops of 0.01 - 0.00001% aqueous sclutions of

Card 1/,.
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the substance on suitable carriers. The experimental results were compared

with the results obtained on atactic PAA., Both isotactic PAA, and its salts,

and atactic PAA were found to be of two basic structural types: globular
(compact aggregates of molecules) and fibrilliform. Isotactic PAA and its L>>

Na* ang N(CH3)4+ salts (in contrast to atactic PAA and its salts) are able

to-assume highly regular fibrilliform structures (bands, helixes, single
crystals) corresponding morphologically to biological polymers. Complete
dissociation of the ionizing groups or an entirely undissociatad state were
found to be prerequisite for the formation of secondary crystalline
structures, even at completely regular arrangement of the -.asymmetric atoms
in the rolyelectrolyte chain. Titration of 1% aqueous solution of iso-~

tactic PAA with NaOH yields a pK = 0.64 and with N(CH3)4OH, pPK = 1344
(provided the dissociation constant of the iwolated carboxyl group
K0‘= 10'4'86; pK = pKi - pKo). There are 8 figures and 4 references:
2 Soviet-bloc and 1 non-Soviet-bloc,
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova
(Moscow State University imeni N. V. Lomonosov)

SUBMITTED: July 27, 1960 )
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AUTHORS: Slovokhotova, N. 4., Ilticheva, Z. F.ixxargin) Vi A,
TITLE: Effect of fast eleotrons on the structure of rolyatyrene

L4

PERIODICAL: Vyeokomolekulyarnyye soyedineniya, v. 3, no. 2, 196 19;}197

character of the structural changes in polystyrene on irradiation with fast
electrons. The polystyrene films were irradiated in the vacuum (10‘4 mm Hg)
at room temperature in a 200 kv electron accelerstor tube._ The electron
spectra and the infrared spectra were taken by means of mC@-4 (SFP-4) spec-
o E trometer and anH-800 (N-SOO) spectrophotiometer, respectively. The authors \)‘
: studied specimens of amorphous polystyrene (I) with a molecular weight of
600,000 and 1,300,000, and isotactic crystalline polystyrene (I1). To re-
move the monomeric and low-molecular fractions, polystyrene was precipitated
several times from a toluene solution by means of methyl alcohol. For the
complete removal of the solvent the films were dried in high vacuum. The
infrared spectrum of non-irradiated (II) essentially differs from that of
non-irradiated (I). After the irradiation of (II) changes are observed in

Card 1/4
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the spectrum which indicate an amorphization of the crystalline polystyrene. \)
Instead of the doublet in the ran$e 1050-1083 cm™! a band appears at !
1070 em™!, the maximum at 917 cn~'! 15 shifted to 906 cm=!, the maximum at
562 cm=! is shifted towards lower frequencies; besides, the intensity is re-
duced. Amorphization of isotactic polystyrene on irradiation 7 §
dibtinctdy appears at the point where the 917 cm™! band is shifted. oOn .
irradiation of polystyrene with doses higher than 2500 Mrad the contour of
the spectrum strongly changes at the highly intense 700 cm~! bang and at the
weak 840 cm~! band. This indicates that double bonds of the type R.C = CHR
and cis-RCH = RHC are formed in the polymer. Hence, the process of“crogg-
linking can be explained by the scheme of L. A. Wall and D. W. Brown (see
below). According to this scheme the hydrogen released by the rupture of
the CH bond of the main chain hydrogenates the neighboring ring of the
phenyl molecule under formation of a cyclohexadiene ring with double bonds
and cross-linking of the neighboring molecules. Conjugate systems with
double bonds are formed in the mein chain of polystyrene. Ye. I. Pokrovskiy
and M. V. Vol'kenshteyn are mentioned. There are 5 figures, 1 table, and

. 12 references: 5 Soviet-bloc and 7 non-Soviet-bloc. The 3 references to
English language publications read as follows: L. A. Wall, D. W. Brown,

Card 2/4

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720710019-4"



