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AUTHORS : _Tgvetikov, V. N., Boytsova, N. N.

TITLE: Stereoregularity and Opticel Anisotropy of Molecules of
Polymethyl Methacrylate

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 8,
pp. 1176-1187

TEXT: The authors discuss the effect of sterecregularity of a polymer on
the physical properties of its molecules., They arrive at the opinion that
the measurement of optical anisotropy should be a sensitive method of
structure determination. In a previous paper (Ref. 29), they had proved
that isotactic and atactic polystyrene show considerable differences in
optical anisotropy. The present paper studies the effect of stereoregulari-
ty of the molecular chain on optical anisotropy in polymethyl methacrylate
(PMMA)., The following PMMA samples were used: sample A, isogactic, vitri-
fication temperaturse Tv = 50°C; sample B, atactic, T, = 110°C; sample C,

syndiotactic,Tv above 110°C. Samples A and C were dissolved in benzene,
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centrifuged, and decomposed by precipitation with hexane into fractions
which showed a regular dependence of the Kerr effect on the electric field
applied. Next, the double refraction An in flowing benzene sclution was
measured as a function of flow velocity. A linear dependence An = f(g)
was found. From the reduced double refraction An/g 10 (?o = viscosity

of solvent, ¢ = concentration of polymer), the following relation was cal-

culated by extrapolation of experimentel data: [@] = lim (An/g 700). Fur- \)(
c+0

ther, the intrinsic viscosity'fi]was determined. The segment anisotropy
@y - a of the macromolecules was calculated from these values:

2 2 . .
Dﬂ/@[}— 4nl?naoif2) /45nsolkT) (o - az). These values are given in Table
1: (M = molecular weight)
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Polymer Fraction M°10"5 Eﬂ-cmi/g BQ108 [ﬁyﬁﬂ°1010 (a1-a2)-10250m3
isotactic 111 3.2 82 1.86 2.19 26.1
Iv 2.0 58 1.20 2.07 24.7
() Vil 1.15 37 0.72 1.94 | 23.2
VIIT 0.8 28 0.50 1.78 21.3
(¢) IIT 4.7 66 | 0.09 0.13 1.4 X<
atactic not
(8) fractiond 5.2 . 120 0.18 0.15 1.8 V/
, ated

Further, the optical anisotropy vwas calculated according to W. Kuhn (Ref.20):
ay - @ = 7.5(s, - L ). The following values wer found for (ay - a, )+10-25

cms: sample A: 3.3} gample B: between 0.19 and 0.24. Thus, the anisotropy
of molecules of the isotactic polymer is 14 times higher than thas of the
atactic one. This increase in anisotropy on transition from the atactic
to the isotactic structure is explained by a change of rotation around
the stretching vibrations in the ester side group of PMMA. No differences
were obaerved between the optical properties of the atactic (B) and syn-
diotactic (C) polymer. Consequently, these samples should have similar
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microstructures. Double light refraction is a sensitive method of studying
the degree of stereoregularity of a polymer. The authors thank A, A.
Korotkov and S. P. Mitsengendler for supplying the samples. There are

8 figures, 2 tables, and 39 references: 19 Soviet, 10 US, 1 British, 1
French, 1 German, and 1 Swiss.

universiteta

ASSOCIATION: Fizicheskiy institut Leningradskogo gosudarsivennogo
(Institute of Physics of Leningrad State University) \)K/

SUBMITTED: March 19, 1960
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AUTHOR: . Tsvetkovy V-
TITLE: Some methods of studying floxibility and shapo of macromolocules

PERIODICAL: Leningrad. Jniversitet., Vestnik, Seriya fiziki i khimii,
no. 4, 1961, 39 - 63

TEXT: The author discusses methods of determining the size and the

flexibility of molecular chains. Such methods may involve light scattering,
viscometry, determination of diffusion ccefficient, etc. Solutions of

polymers are particularly suitable for these kinds of measurements.

However it must be noted that the molecular chains are not branched.

Numerical data are given on the length and the equilibrium flexibility of

s number of polymer chains. A molecular chain is more or less tangled and

has the shape of an ellipsoid when the polymer is digsolved. At the

moment the only experimental method of determining the asymme try of such L/////
molecular ellipsoids is that based on the birefringence of a flow of

polymer solution (dynamooptical effect) Structure, flexibility, and

optica} anisotropy of the molecular chains are discussed and a few numerical
Card 1/2
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Some methods of studying flexibility,.. 3106/B138

data are given which are mostly taken from other publications. Dynamic
flexibility may be studied either viscometrically or by methods involving
dynamical birefringence. There are 1 figure, 4 tables, and 115 references:

59 Soviet and 56 non-Soviet. The three most recent references to English-
language publications read as follows: ¥W. R. Krigbaum, L. H. Sperling. l//// \
Wiestaden symposium, II A I, 1959; P. S. Scherer et al., J. Polymer Sci.,

43, 531. 1960; F. Bueche., J. Polym. Seci., 41, 549, 1959.
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of the standard (2 hr). In PF-spec. heated up fto 70°C, swelling does not
even stop after 4-6 hr. This resin gwells very slowly even at 80°C.
Above 1009C, t of all resins is shorter than the standard time. The time
of swelling can therefore be reduced by increasing the temperature in the
mixer. The above method of determining G is suited for regearch work

and for quality control of PVC resins. Yu, A. Machikhin is mentioned.
The authors thank Ye. Ye. Glukhov for assistance. There are 68 figures,

1 table, and 6 references: 5 Soviet-bloe and 1 non-Soviet-blca. The
reference to the English-language publication reads as follows:

R. A. Horsley, Plastics Progress, 77 (1957).
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of the light wavay « . relazive tiln ltength under stress., Teomperatures

ware abeve and below v -tnotemperature, low 3%resses were

applied, 1n which u from the wnit. Thé curves in Figs. 1

and 2 are similar For acagon s oapd syndyotactie sterenisomers and cha;a¢~

teristic of "retarded" photconlasticity. The eqnuilikrium values of the

birefringence are proparticnal to the stresa pg {Fig. %). The inclination

of the gtraight line of Fig, 2 gives the photoelastin coefticient g for

2ach temperacura. Pig., 4 shows “he temperature dependence of £ The -
.imilarity of the photoelastic propaertiea of the t&o polymers 1ndicates g
relationship of tl':v;z“ moirostousturea. The curves of ',h‘-‘- time dependence
cn Qn (Figa. 3 and 2) ani *he p surticnality of the equilibriom values

An as a function of ’ Y oare cparacteristic of the phota-
slas*ie praparties ti2 state., The bi-
t=fringencs of the tunlastic effecs which is
nxually zshserved in ar : dus to orientation of
molezular chaing va the lirect:on siongatien.  The segmental anisotropy
may be calculated from g 1r-wrding 1o the Tormula of the staristical
theorys & - f2n/45kTY. 1 i a. . The vesults are summarized

1 th Table. The semperssrire oot :

T che phoroelastie coefticient of
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AUTHORS: - Pgvetkov, V. N.. Vitovekaye, M. G.
TITLE: Photoelastic effect in stereoisomers of polymethyl
methacrylate. II. Isotactic polymer

PERIODICAL:  Vysokomolekulyarnyye goyedineniya, v. 3, no. 7T, 1961,
1077 - 1083

TEXT: In a preceding paper {Vysokomolek. soyed.. %, "077. 196 ), the atac-
tic and sypdiotsectic polymeihyl methacrylats (PMMA) had been studied
with respest to optlical anisciropy. In the present papar: the authors
studied iszctactic PMMA by the same method. Fig. 1 shows the Typlcal
curves of birefringence with constant voltage for three fractions of
isotactic PMMA. Figs- 1Q, 6.8 were resorded below vitrification
temperaturs (T, aboat 5000); Figs. ‘1,3 ,8 M2 above this temperaturs
in hignly elaslic siate of the PMMA fiims, Therefrom, ths following :s
concluded: (1) Birefringence 41n 18 pousitive and 52curs with retardasvi:in
when tensicn ‘s sngagsd. Vhen the current ig switched off, Teiaxatlon
takes place. (2) Ir iow-mclecular fracvions. posiftive anladIiropy
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Photoelastic effect ... Bi01/B226

decreases the more rapid above T, the iower the molecuiar weight (M),
and becomes negative. Negative anisotropy relaxes very slowly. It 1s
assumed that two effects ars superposed here. (A) The first =ffect i3
caused by orienting the molecular chains of the amcrpbous part of the ‘
polymer, and is analogsua tc the birefringence of atactic and syndic-
tactic PMMA. It is called photoeslastic effect. The egui.ibrium valu=s
of birefringence A4r is proportional to the voltage. Transition to the
highly elastic state zauses a rapid increase of the photnelaszi:z
coefficient &€ . A% this staite, its value is the same for all isotactis
fractions (€. 10'¢ = « 12,7 - + 15,0 om“/dyne) and three times larger
than in syndiotactic and atactic PMMA., Segment anisotropy (o, - a?) °

. 1025 cm3 was founa t2 te egual to 3,5 « 4.:, and 18 twice as large &9
in non-isctactic PMMA. This increamse of positive An 13 explained by

a2 change cf rature of rotation about the valence bonus in the ester

side group of the molecular chain. (B) The second component of bire-
fringence of isotactic PMMA is negative., It develops only gradually with

permanent application of current, This e¢ffect is explained by wrieniing
the molecular chains being bourd to crystallites, and called crystallite

effect., The films investigated were chiefly of the amorphous types
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their orystalliniiy couild zot te determined by L.ray structural analysis.
Measurement of birsfringencs at w voltage 18 thuis a sensitive method

]
annat be provsd

= nly ebove Tv.
der helng preaen
4
&

It

inz about the =.d
13
;

&
for studying the cre=inlliinity of i
otherwise. The cryszailite effec tic l
It is as3zumsd that the short-range- and .ong-rangs or
Iy
L r g

in the ecrystalline phave promote inhivition ¢ srat &
groups, and incriase the negative anisctropy. The data s Spticss
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the data cbitaired by <*he swudy <f filme. Thare src< 3 Ulgures, @ tabia
and 4 references: 3 Soviet bizc and @ ren-Sovier-blolr,

ASSBOCIATION:s Irstivat ¢vsSoKCeTl.er..yar n"ﬁﬂ soy~dineniv AN S3SR
(Instivute of High-molecusar Cumyulﬁx ,»AN US3R)

SUBMITTED: November 9, 960
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_ . B110/B138
)5 PECU
AUTHOR: Tgvetkov, V.
=
TITLE: The asymmetrical shape and optical anisotropy of short

molecular chains
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, no. 6,.1962, 894-900

TEXT: In the case of semirigid (short) chains the "persistent” length is

co3 6 = e"L a, where cose = mean value of cos @, which is formed by the

direction of the first and last link of the "persistent" chain, and L =
length of the chain contour.

h’;=26’($-1+e-z)v ‘ 3 /
;i=aa{_’;_._1+%[1-—%—(i-—e’~“)]},. , &)

hold, where -1-;2= square of the inertia radius of the chain and ?1'2- mean
square of the statistical length. With the persistent chain mcthod varia-
tions in the asymmetrical shape and optical anisotropy can be studied for
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increasing contour length. The anisotropy is investigated on an exteﬁded .

rotating body having the inertia radius r2 = aH2 + ﬁQz, a and ﬁ, depending
on the model used. By using (3) and (4),

ARz —1 4+ @) 1=z (1—e™) 1 ®

4_3 —4,
=7 Py 1 R 9%

is obtained. p/p = (2h2LA/x /2 approximatee to x~1, where P, = ratio

between length and cross section of the real, fully extended molecular
chain. The anlsotropy of a chain of n homogeneous links under the valency
angle ®-his,

1= [1s (3cosd — 1)) :
Z Ab = Aa. ll/, (Bcos®® —1) ¢ (“.)

{=1

where 8a and Qb = ¢ifference in polarizations. For the anisotropy of a
chain with retarded rotation we have
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where hi and hi = the squares of the statistical chain length with and

without delay. The effective anisotropy of a persistent chain of length

-L&/pb

L is: AbL = Ab00(1-e ), where Aba: gives the anisotropy of an

infinitely long chain in relation to the axis tangent to the chain

at itd sterting point (persistent anisotropy of the chain)., It is

proportional to the unit or length of the chain and depends on k and 1:

Abm= -b1/ink. L) is the anisotropy of thc straightened chain section of -

length 1 (contour anigsotropy). As an experimental check, the anisotropy

of short molecular chains of double optical refraction was investigated on
aliphatic alcohols in cyclohexanol. The characteristic value [n] in- v)/
creases with the number of carbon atoms in the chain, but to a lesser

degree than calculated. Short molecular chains were found to be more

rigid than long chains of normal molecular weight., The accuracy of the

method of the theoretical models must be clarified by further investiga-
tions. There are 5 figures, .

ASSOCIATION: Leningradskiy gosudarstvennyy universitet im., A. A, Zhdanova
(Leningrad State University imeni A, A. Zhdanov)
Card 3/4 ‘
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iaR

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5

pig

134 e v e e . s
SR

TSVETKOV, V., laureat Leninskoy premii; SAFRONOV, S., inzh.

Silicate concrete in rural construction. Sel!', stroi, no.7:
5.6 162, (MIRA 15:8)

(Sand-lime products)

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5"



"APPROVED F :
OR RELEASE: 04/03/2001  CIA-RDP86-00513R001757220011-5

Pt

291

-

3
5.9/60 8/190 62,/004/004/010/019
e B117/B138
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AUTHORS: Tevetkov, V. N., Klenin, S. 1., Frenkel', S. Ya., Fomicheva,!
0. vl TZHIEET.A.—; G. !'
TITLE: Hydrodynamic properties of poly-ﬁ-vinyl naphthalene macro-
molecules in benzene

PERIODICAL: Vysokomolekulyarnyye goyedineniya, V. 4, no. 4, 1962, 540-545

TEXT: piffusion constants, sedimeqtation coefficients and intrinsic
viscosity of 10 fractions of poly—b-vinyl naphthalene (P-@-VN) in benzene
were studied. The Mark - Kuhn - Houwink relations in this solvent weTe

found to have the form D= 5.5-10-4-M;0557 for the diffusion coefficient,
y

and ﬁﬂ = 6.6'10-5'Mg'%1 for the intrinsic viscosity. The molecular weight
’ .

Ms D was determined from svedbergs equation. The hydrodynamic behavior of
1]
P-ﬁ-VN, which is determined by viscosity and diffusion, is completely normal

~and conflrme the universal character of the empirical constant :
1/3'1.‘-1. It's mean value Wes (3.1 i_0.1)'10—10erg/degree. This: )(
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. corresponded tO the value of this constant determined for other polymers and
again confirmed the usuel correlation of hydrodynamic properties of P-ﬁ—VN
during translation and rotation. The estimate of the relation between
dimensions of P—@-VN molecules in benzene and their dimensions during free
- =241
rotation (hz);/2 2 f/2
structure, made b previously determined swelling parameter
(Ref. 9t V. Yeu Eskin, vorotkina, Vysokomolek. soyed., 2, 272, 1960) °

AB = ([ﬂ] /Lﬂ]g) - 1.2, produced a mesn value of 2.6. ((hz); 2. (hZ)L/ZAK
are undisturbed dimensions of the macromolecule). This amount, which '
slightly: exceeds the corresponding va of the linear polymers,
choved (e. g. in comparison with polysty titution of the
penzene ring by naphthalene jncreases th

- macromolecules 1t was found that the dependence of ficient

D on the concen o of the P-5-VN fractions with M = 3,510 is .
only slight in CGL4 an rked in benzene. This confirms that the : :K

i

, which characterizes the hardness of the molecular

dependence on the concentration is meinly determined by the thermodynamic
interaction petween polymeT and solvent. (Ref. 13 , N. Tsvetkov, 5. 1.
Card 2/3
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Klenin, 2h. tekhn. fiziki, 29, 1393, 1959). The quantity A = ﬂoD(MDﬂ)VGT-I?
calculated for the fraction investigation in CCl4, amounted -to 3.50°10° ;

erg/degree, and was thus close to the mean value of the constant A. There
are 4 figures and 2 tatles. Two English-languege references are: P.

Debye, A. Bueche, J. Chem. Phys., 16, 573, 1948; P. J. Flory, Principles of
Polym. Chem., New York, 1953. :

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR.(Institute
of High-molecular Compounds AS USSR) K

SUBMITTED: March 10, 1961
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PITLE: Synthesis and 1nvestigation of the gtructure of catalytic E

poly-n—butyl methacrylate. . Opticnl anisotToPY of |

molecules of the poly-n-butyl metbacrylata atereoieomera :

_PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 4, MO- 4 1962, 577—582
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refraction in solutions (benzene) and photoelastic ;

gudied with atactic, Byndyotactic and jsotactic stereo=

(PBMA). Phe optical peasurements made |
[An as & function of

Dynamic-optical proper-
practically coincide.

f these gamples proved to be aeven times ’
o} ¢ effect of syndyo- and

tic polymeT at +40°

and atactic polymers also |
ysotropy ¥as establishedi
f 1sotactic

)

TEXT: pynamic double
effect jn f£ilms were 8

ties of golutions of 8y

The negative:op
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atectic PO
oc
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tate negative an

8
The photoalastic P
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samples proved to be positive and, in the highly elastic state of the Sample;
two to three times higher than tho photoelastic constant £ of the two otharsi
Conclusion: The data determined point to a similarity of atactic and syndio<
tactic microstructures. During transition from atactic to isotactic struc-
ture a reduction of the negative anisotropy of the macromolecule takes place
which leads to a change of the sign of the photoelastic coefficient. This

strong change of anisotropy may be explained by slight change of the rota-

tional character in the ester side group. High sensitivity of the opticel

anisotropy of molecules to their spatial arrangement seems to be character-
istic for polymers of the methacrylate series. It is, thersefore, possible |
that the determination of the optical anisotropy of macromelecules of simﬂmf

polymeric systems could be used as a sensitive method of investigating their
spatial srrangement. There are 5 figures and 1 table.

ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR (Institute
_of High-molecular Compounds AS USSR) '

SUBMITTED: March 18, 1961
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critical opalescence in polymer solutions. (MIR:\ 1611)
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undversitet. (Polymers) (Solution| (Chemistry))
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TSVETKOV, V.N.; BOYISOVA, N.N.; GRISHCHENKO, A.Ye,

Study of the magnitude and orientation of tirefringerce in a

. ‘ . -& '620
#low of polyisobutylens solutions, Vest. LGU 17'no M”(MIRA 15:3)

(Propene~--Opitical properties)
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KOZLOV, P.V., otv. red.; ANDRIANOV, K.A., red.; DOGADKIY, B.A., red.;
1A0PLOSK, V.A., red.; YENIKOLOPYAN, N.S., red.; KARGIN,
V.h.. red.; KOLESNTKOV, G.S., red.; KOROTKGV, A.A., red.;
KORGHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV, S.S.,
red.; MIKHAYLOV, N.V., red.; PASYNSKIY, A.G., red.;
STONIMSKIY, G.L., red.; SMIRNOV, V.S., red.; ISVETKOV,V.N.,
ved.; FRETMAN-KRUPENSKIY, D.A., tekhn. red. e

(Adhesion of polymers] Adgeziia polimerov; sbornik statel,
Moskva, Izd-vo AN SSSR, 1963. 142 p. (MIRA 16:10)
(Polymers) (Adhesion)
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AUTHORS: Tgvetkov, V. Ney Magarik, Se Ya., Klenin, 5. I., Eskin, V. Ye.
et e —— " .: .

TIPLE: Synthebis of graft copolymers. II. Dimensions, configuration,

and optical properties of the mac:omolecules of the graft
methyl methacrylate - styrene copolymer

PERIODICAL: Vysokomélekulyarnyye'soyedineniya, v. 5, noe 1y 1963, 3 - 10

TEXT: Polystyrene of molecular weighti32'105 was grafted on polymethyl

methacrylate, molecular weight 7-104. Refractometric examination of the
capolymeT composition showed the molar part of polystyrene to be 0.9. The

average-weight molecular weight of = (0.5.- 0.6)+10 was determined by 2
light scatteringe. Analysis of the diffusion curve proved the content of- 4he
low-molecular components 10 be no more than 5-10%: The optical anisotropy )(
of the copolymer was determined by flow birefringence in bromoform. A
According to W. Kuhn and H. Kuhn,. (Helv. chim. acta, 26, 1394, 194%i 28,

1553, 1945): 870o‘|0-250m5 is found for the difference (a1-a2) in main
card 1/2 \
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polarization capacities of one macromolecular segment of tne copolymer;
for polymethyl methacrylate, this value is (2 —_20)-10-25cm3, and for

polystyrene—it is -'("TKO—--ZOO)°10:‘25‘ﬁn'3’2‘“'Bé."s’e“d"on Kuhn's theory, the
iheoretical calculation of the anisotropy of one segment of the principal
methyl methacrylate chain with short graft polystyrene chains, proved that

(01-02) is +220'10-25cm5, when the polystyrene polymerization coefficient

is 40 and when the molar part of polystyrene is 0.9. The experimental

value, which is four times as nigh, is explained by the fact that the

chain stiffness of the graft copolymer is higher than that of nomopolymers.
Conclusion: The optical anisotropy of a branched polymer may differ \)(
considerably from the anisotropy of its components. There are 5 figures

and 1 table.

' ASSOCIATION: Institut vysokomolekulyarnykh soyedineniy AN SSSR
(Institute of High-molecular Compounds AS USSR)

SUBMITTED: July 1, 1961
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i in solutions.
Ovtical effect of the form of rigid polymex;é;halns in solutio
P:.rt 1. Vysokom.soed. 5 1045 ThO=146 My .

. 3 lutions.
Optical effect of the form of rigid polymer chains in so(;IRA 17:3)
Toid s 747153+ - )
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KOLESNIKOV, G.S., otve red.; ANDRIANOV, K.A., Ted.; DOCADKIN, B.A.,
red.; DOLGOPLOSK, B.A., red.; YENIKOLOPYAN, H.S., red.;
KARGIN, V.A., red.; K0Z1O0V, P.V., red.; KOROTKOV, A.A.,
red.; KORSHAK, V.V., red.; LAZURKIN, Yu.S., red.; MEDVEDEV,

S.S., red.; MIKHAYLOV, N.V., Ted.s

PASYNSKIY, A.G., Ted.;

SLONIMSKTY , GeL., Ted.; SMIRNOV, V.S., red.; TSVETKOV, V.N.,
red.; FREYMANSKRUPENSKIY, K.A., tekhn. red. ’

[carbochain high-molecular weight compounds] Karbptsepnye

vysokomolekuliarnye soedineniisa;

1zd-vo AN SSSR, 1963. 287 p.
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tical anisotropy of molecules of polystyrene an )
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Stereoregularity and optical anisotropy of polypropy. ;
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[structure of macromolecules in solutions] Struktura man--
romolekul v rastvorakh, Moskva, Neuka, 1964. 719 p.
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. ACCESSION NR: AP4043323 ‘ 8/0191/64/000/008/0024/0027
AUTHOR: Tsvetkoy, V., N., Voronina, M.P., Kurachenkova, L. M., Sokolova, N. A.

TITLE: Development of a method for evaluating the technological properties of polyvinyl-
chloride resins from their maximum rate of dissolution in cyclohexanone

SOURCE: Plasticheskiye massy*, no. 8, 1964, 24-27

TOPIC TAGS: polyvinylchloride, resin, cyclohexanong, tableting, resin mechanical
property, resin evaluation, cyclohexanone solubility, polyvinylchld;ide solubility

ABSTRACT: In order to develop a new testing technique, the technical properties of poly-
vinylchloride resins were determined and compared with the kinetics of dissolution of
microsamples in cyclohexanone. The preparation of the sample and the design d the mold
for tableting the resin are described. A disk 16 mm in diameter was cut out from the |
molded tablet and dissolved in 40 ml of freshly distilled cyclohexanone in a glass vessel at |

a temperature of 50 + 0.1C. The weight of the sample before the experiment was 58-60 mg.: -

! At 3-minute intervals, for 46-60 min., the weight of the sample was determined to 0.1-0.2 !
mg. The amount of dissolved polymer (mg) and the rate of dissolution s8(mg/min) were then§
plotted against time in integral and differential curves, respectively. The maximum dig~ - -~
.~ | solution Jsé\te depended on the average molecular weight of the Tesin. Two rates appeared

"~ i Card o oy I _ . N . : o
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can be dissolved at a high final rate.
the polymer chains,
the resin.
final rate = 0. 50 mg/min., max.T = 36 min, , total v
dissolution at the end of the reaction) - 0. 064 mg/min.
.| most important characteristics.

and v values are high for latex resins;
good control method for making resins
the expected behavior of the polymers during processing,
tables and 1 formula, :

ASSOCIATION: None = -~ i

"j_;-!"

R

SAUB'MITTED:, 00 _
SUB CODE: oc, MT o
-7/ T Peoent i

P

on the kinetic curves: a low and high final rate of dissolution.
i molecules and a homogeneous molecular-weight distribution
The low final rate is due to either high branching of !
or high polydispersity. Both factors also impair the processability of '
The following characteristics were obtained: s (max. rate) = 1,13 mg/min. , i
=44 min., v (slowing down of the
» Bfinal,
There is a great difference between resins obtained by
latex polymerization and thoge obtained by suspension polymerization.

thus they are very processable.

i because it simultaneously gives

Ld s
Tep st
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A polymer having unbranched
(low degree of polydispersity)

Bmax and v are thus the

; A}
xo
The ffinal, fmax ‘

This method is a
information as to

Orig. art. has: 9 figures, 3
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Sedimentation and diffusion of polymer solutions studied by
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Flexibility of the side groups and optical anisotropy of some polyacrylic
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- ACCESSICN NR: AP4043773 S/0190/64/006/008/1387/1390
AUTHOR: Tsvetkov,V N., Vitovskaya, M. G.
TITLE: The photoelastic effect in grafted copolymers
SOURCE: Vy*sokomolelmlynmy*ye soyedineniya, v. 6, no. 8, 1964, 1387-1390

TOPIC TAGS: polymer, copolymer, grafted copolymer, photoelasticity, polystyrene,
polymethylmethacrylate, polybutylmethacrylate, polymer optical property, polymer film
refraction

° ABSTRACT: To investigate the extent to which the optical properties of the original parent

: polymers are preserved in grafted copolymers, the authors measurcd the photoclasticity
of films prepared from 1. three copolymers produced by grafting polystyrene on

- polymothylmothacrylate, and 2. two copolymers produced by grafting polystyrene on

’ poly-n-butylmethacrylate. The copolymers, prepared by ionic catalytic polymerization,
differed in chain length (M=600 - 163 and 200 - 103 in the main chain and 2 +103 and
24103 in the grafted chain) and in the percentage of grafted polystyren® (13, 80, 86 and
88). The films were prepared by vaporization of benzene solutions. A previously described -
method was used to examine the behavior of the double refraction of the films in time as a
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function of stretching stresses intermittently applied at temperatures ranging from that of
copolymer mechanical softening to that of fluidization. The temperature range of increased
elasticity was found tobe narrow, with thetemperatures of fluidity and vitrification being
close and the photoelastic properties of the grafted copolymers showing a pattern markedly
different from that of the parent polymers. The double refraction observed in the grafted
polymer films is understood to result from the superimposition of positive and negative
refractions differing significantly in the relaxation time. '"The grafted copolymers weore
prepared by S. P. Mitsengendlor and G. A. Andreyova in tho laboratory of A. A, Korotkov
(Institute of High-Molecular Compounds) by ionic catalytic polymerization." Orig. art.
has: 1 table and 4 graphs. '

. ASSOCIATION: . Institut vy*sokomolekulyarny*kh soyedineniy An SSSR (In-
! stitute of High-Molecular Compounds, AN SSSR).

SUBMITTED: 20Jul63 ENCL: 00
SUB CODE: OC NO REF SOV: 008 OTHER: 000
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TSVETKOV, V.N.; BUDICY, V.P.
Form birefringence of chain macromolecules in solutions at high

ghearing stresses. Vysokom. soed. 6 no.7t1203-1208 J1 '64
(MIRA 18:2)

Intrinsic orientation angles of birefringence of polymethyl-
methacrylate solutlonss Ibid.:1209-1212

1. Ieningradskiy gosuderstvennyy universitet imenl Zhdanova.
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rUse of micromethods in the evaluaticn of the technological characteristics
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N Phoﬁoel&stic effect 1n swollen cyenoethyltrityl cellulose.
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Vysokem. soed. 7 1a-4:E7 i (MT3h 18:6)
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TITLE: Investigation of properties of translucent and light-diffusing
glass-reinforced plastics)

SOURCE: Ref. zh. Elektrotekhnika i energetika, Abs. 12V214

REF SOURCE: Sb. Fizika Dokl. k XXII1 Nauchn. konferepggii Leningr. 1nzh.L

stroit. in-ta. L., 1965, 89-90

TOPIC TAGS: 1light diffusion coefficient, reinforced plastic, glass
reinforced plastic, translucence coefficient, colored glass reinforced

plastic

results are given of the translucence and
s of 10 types of achromatic and colored glasr
reinforced plastics manufactured in the USSR to justify their use as

;:gganareg;\éstructural parts in building construction. The ‘orig. art.
tas: 1 table. G. L'vina., [Translation of abstract], (AM] | _

ABSTRACT: The measurement
l1ight-diffusion coefficient
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i iffusion, and
Birefringence in an electric field, rotatory d ?
dipole ;gments of poly- Y’~benzyl glu_‘r-amate molecules in o
solution. Vysokom. soed. 7 no.6:1111-1316 Je 165, (MIRA 18:9)
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TSVETKOV, V.N.; ANDREYEVA, L.N.; KVITCHENKO, L.N.

Flow birefringence and flexibility of d;ozgriza?zgleic acid
. kom. soed, 7 no,11:2001~20 .
molecules., Vysok (HIRA 19:2)

1. Institut vysokomolekulyarnykh soyedinenly AN SSSR. Submitted
March 10, 1965.
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f transfer ribonucleic
Hydrodynamic properties and optical anisotropy o ;
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Optical anisotropy of semirigid chain molecules and b
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no.2:360-363 N '65. (MIRA 18:11)

1. Leningradskiy gosudarstvennyy univergitet im. A.A, Zhdanova.
Sutmitted April 2, 1965.
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i
i‘ AUTHOR: Tsvetkov, V, N, ; Shtennikova, I. N, ?

TITLE: Double refraction in a stream of a rigid chain molecule solution

SOURCE: Ref, zh, Fizika, Abs. 8D714

REF SOURCE: Sb. Optich, issled, molekulyarn. dvizheniye i mezhmolekulyarn,
vzaimodeystv, v zhidkostyakh i rastvorakh. Tashkent, Nauka, 1965, 151-155

TOPIC TAGS: light refraction, double refraction, rigid molecular chain, rigid
chain

ABSTRACT: A study was made of the dynamic birefringence of light by a number of
cellulose ester solutions (nitro cellulose (I), ethylcellulose (II),and trinitrobenzoate 3
cellulose (I1I)),whose molecular chains possess considerable skeletal rigidity., The i
study was made to determine the effect of the form of cellulose on the above ;
parameter, The parameter [n], which is the dynamo-optical constant of the
solution, varied parabolically with variation in the refractive index of the polymer -
in the case of I and III, which were characterized by positive and negative intrinsic
anisotropy corresponding to the theoretical, The observed binary refraction for

_Card_1/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5

AT g SRS Y SR S T TR 5
e Nt S o NN S e a2 e SR

L A o S— Qi

e

L ACC NR:  AR6035046

1
i

esters was found to exceed in magnitude by two orders this effect of elastic
polyrr . The second property found to be characteristic of these polymers
solulion was the independence of the above birefringence on the concentration of
_the solution in solvents, where the observed effect to a considerable degree is the
effect of the form of the cellulose. It is assumed that the observed dynamo-optic
effects of the ester forms of cellulose are a reflection of the segmented effects of
the microfilm. A bibliography of 13 references is included. Ye. Glazunov.
; [Translation of abstract] [SP] : |

| | SUB CLUE: 20/

Card  2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757220011-5"



APPQVED FOR RELEASE: Q4/03/2901 CIA-RDP86-00513R001757220011-5

SO S N T AT w

ACC NR T AP7000031 T ~oURGE CODE: UR/005i/66/021/005/0603/06V5
AUTHOR: Tsvetkov, V. N.; Vinogradov, Ye. L.
,-~MW"~W_ )

ORG: none
TITLE: Electrodynamic bigefrinéenge of liquids
v. 21, no. 5, 1966, 603-609

SOURCE: Optika i spektroskopiya,

double refraction, optical anisotropy, liquid flow

TOPIC TAGS:
birefringence, electrodynamic

birefringence, laminar flow birefringence, dynamic
birefringence

electric fields and hydrodynamic
he birefringence, of liquids was
The analysis shows that the total

ABSTRACT: The combined effect of magnetic and
flow on the optical anisotropy, in particular t

analytically and experimentally investigated.
effects can be fully explained on the basis of general laws governing the optics of

elliptically polarized light. Formulas determining the total birefringence as the
superposition of two jindependent anisotropies, the electrooptical and the dynamic-—

optical, were obtained and -adaptéd for .the case.of low field strength and velocity. .
gradients; the formulas also take into account N
ellipses with respect to the direction of flow, and practically coincide with the
counterpart formulas deduced from the molecular mechanism by, among others, Ikeda '~ .|
and Mukohata (J. Mol. Biel., 5, 1962,-570, and 7, 1963, 442; J. Chem. Phys, 38, IR
Card _1{2 UDC; 535.55(206,2) '
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1963, 2839). The method was experimentally checked in two types of dynamic-
optimeters described by Tsvetkov and assoclates (ZhFKh, 24, 1950, 994 and ZhETF,

23, 1952; 690) and Frisman (Vysokomolek. soyed., 3, 1961, 276). 1In the series of
measurements on low-molecular substances (bromoform, a-methylnaphthalene, a~bromo- .
napthalene, etc.), the orientation of the electrodynamic birefringence proved to be
a linear function of the square of the electric field stxength, with the inclination
tangent determined by the ratio - K/A (Kerr and Maxwell constants) for the given
substance. The other group of substances (poly-y-benzyl-L-glutamates in various
solvents), with their high optical anisotropy and strong dipole moment, could be
investigated structurally in a single experiment using the method of electrodynamic
birefringence. Solutions in chloroform of various concentrations within the
molecular weight range from 6 x 10% to 34 x 10" showed the same linearity of the
dependence of orientation on the electric field strength, except for the change of
sign at certain field-strength values. Thus, the macroscopic formulas proposed by
the authors describe fully the phenomena of birefringence of liquids independentiy
of the consideration of the molecular mechanisms such as polarity, dipolar and )
anisotropic members in the orientation of molecules in the electric field, direction
of dipole moments in the molecule, etc. Experimental data, extrapolated for an
{nfinite dilution, can yield information on the structural characteristics of a
given substance. Orig. art. has: 11 formulas, 3 figures, and 2 tables.

SUB CODE: 20/ SUBM DATE: 01Mar65/ ORIG REF: 012/ OTH REF: 013
ATD PRESS: 5108 . o
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TSYETKOV, Valentin Peirovich
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g }; KRAVTSOVA, NE. ,
Flegtron distribution s in atons., Ukr, fize shurs ém24:1.£>9-1-6 .
1&78 Ap '63-

1. Gornometallurgichb#lciy 1nstitut, Komunnrak.

TSVETKOV, V.. [mvietkov,[v*P ,

{1 ac_trons)
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GLAZKO, V.G.; TSVETKOV, V.P.

Determination of the content of magnetite in mixtures. Zav, lab,
29 no.10:1204 '63. (MIRA 16:12)

1. Kommunarskiy gorno-metallurgicheskiy institut,
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RADCHENKO, M.Ye. [Radchenko, M.IU.]; TSVETKOV, V.P. (TSvietkov, V.P.]

bonyl iron. Ukr.
Atomic scattering and electron density of car
fiz., zhur. 8 no,12;1364-1371 D '63. (MIRA 17:L)

1. Kommunarskiy gorno-metallurgicheskiy institut,
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TSVETKOV, V. P., KRAVISOVA, NuF.; s RALCHENKO, M.Ys,

R .._/.—_'.-»--

+
X-ray determinaticn of the number of free electrons and ihs L8:eat
sypacity of electronse Fiz, met. i metalloved, 18 no. 2:122-385

Ag "6l (MIRA 18:8)

1. Kummunarskly gornometallurgicheskiy institut,
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TSVETKOV, V.P.; KALOSHA, V.K.

‘-—M*
Apparatus for determining the quantity of iron in agglomera-
tion charges by the X-ray spectral fluorescent method. Zav.
lab. 30 no.6¥762 *6 (MIRA 17:8)

1. Kommunarskiy gorno-metallurgicheskly institut,
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KALOSHA, V.K.; TSVETKOV, V.P.

Use of X-ray fluorescence for determining the manganese content
of ores. Zav. lab, 30 no.11:1367 164 (MIRA 18:1)

1, Kommunarskiy gornometallurgicheskiy institut.
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”’ RADCHKNKO, M.Ye. (Radchenko, M.IU.]3 TSVETKOV, V.P. [Tsvietkov, V.P,]

Neture of the chemical bonds in allcys., Jkr. fiz.
99..103 Ja 165, MIR: .

1, Komnunarskiy gorno-me tallurgicheskiy institut.
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_TSVETROV, V. P.

5 k - ‘yu 1ikvidirovat'
27801, ARKHANGEL'SKIY, P. P. 1 TSVET¥OV, V. F. Polwost'yu
v 1949 Godv ochag 1 po:riliki (Kuskuty). Sots. Sel. Khoz-vo uzbekistans. 1949
No, 2 S. 65-67

S0: Letopis' Zhurnal'nykh Statey, Vol. 37, 1949
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TSYEPKOV, V.P,, starshiy prepodavatel'; EOVALEVSKIY, A.N., starshiy
* KRAVISOVA, N.F., assistent,

Some applications of differential filters in X-ray

. Dop.t v.L'viv.un. no.J pt.2:43-44
:;;uctural analysis op.ta po ( 9:11)

(X-ray crystallography)
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TSV ETEOY, Lodbions starshiy prepodavatel’.

Using thin crystalline layers in studying X-ray scattering

.71 53,
by 1iquid metals. Dop.ta pov. L'viv.un. no. 4, pt.2:71 %? 9111)

(X rays--Stattering)
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. Ccategory : USSR/Optics - X Rays K-8
Abs Jour : Ref Zhur - Fizika, No 2, 1957, No 5251
Author  : Tsvetkov, V.P
Title H Concerning Monochromatization of X-rays with the Aid of Differential

Filters.

Orig Pub : Fiz. sb. Livovs'k. un-t, 1955, V¥P- 1 (6), 15-21

Abstract : A check was made on the suitability of the method of difPerentinl fil-

ters for the production of mondchromatic intensity curves. PFor the

A ~radiation of copper, & nickel and cobalt filter were gelected. The
1atter were made of different thicknesses from Nis0, end €003, suspended
in wex. In asddition, the nickel filkéer WBS made og a foil appro:dmtely
T microns thick. When choosing the filters, the thickness of one of them
wag varied until poth filters gave identical balckening of the film on
both sides of the COPPEr K ™ line. Thotography was in a vacuum cemera
to avold scattering of x-rays by the air. Investigation was made of
X-rays geattered by glass-like selenium, prepared by pouring molten
selenium on cold ggdss. The blackening curve was plotted with allowance
for the corrections for absorption and polarization. The blackening
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{ Category : USSR/Opticas - X Rays K-8

, Abs Jour : Ref Zhur - Pizike, No 2, 1957, No 5251

curves obtained with differential Filters agree within the measuzement
accuracy with the curves ovbtained with a monochromatic beam. A curve
of the stomic distributien for selenium was plotted, and exhibited
three clear maxima in the interval from O to 5 A. The first maximun
is narrov and isvlated from the remaining ones. This ls caused by
the fact that the structure of the glass-like selenium is based on the
molecule. The distance between the nearest selenium atoms turned out
to be 2.5 A, vhich is in geod agreement with the distance betwesm the
atoms of the molecule of crystalline selenium. In addition, there is
apparently also o similarity in the structures of the molecules cof
glass-like and crystalline selenium. The use of differential filters
gives a satisfactory degree of monochromatization and. permits reducing
the exposure time by & factor of 8 -~ 10 compared with monochromatizstion
by a planar crystgl.
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TSYETEKOV, V.P. o

ov.
X-ra s!udy ofAhe structure of liquid tin. Dop. ta P i 710)
u:x. {10-5 pt.2:87-84 '55. MLBA

(7in) (3 rays-~Industrial applications)
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TSV mmv y P

SAVEL'YEVA’ L.Ao Dop. ta pov (

of the f.omtion of cuprous oxides. ‘oak 9:10)

Kinetics O 20.5: pt.2‘85"87 155,

Liviv, un.
(Copper cxides)
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TSVETEOV, V.P. ) ]
. ¢ differential filters, NauXk.

Honbchrbma.t}iza‘cion of X rays by means 0 (MIRA 10:6)

. - 1 .
zap. DL'viv. un. 33:15 21 %% rags)
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TSVETKOV, V. P.

TSYETKOV, V. P.: "The temperature dependence of a neighboring order
in simnle liquids." Hin Higher Education Ukrainian S3R. L'vov
State U imeni Ivan Franko. Chair of Experimental Physics.

L'vov, 1956,
(Dissertation for the Degree of Candidate in Physicomathemztical

Sciences.,)

SO: Knizhnaya Letopis', No. 26, 1956
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Category : USSR/Atomic and Molecular Physics - Liquids
Abs Jour : Ref Zhur - Fizika, No 2, 1957 No 5563
Author : Glauberman, A.Ye., Tsvetkov, V.P.

Inst : L'vov University, USSR
Title : Concerning the Structure of Simple Liquids

Orig Pub : Dokl. AN 888R, 1956, 106, No k4, 623-625

Abstract : X-ray diffraection determinations of the functions of atomic distri-
bution for simple liquids at various temperatures, as well as theor-

etical determinations of the radial distribution functions (Glauberman
A.Ye., Zh. eksperim 1 teor. fiziki, 1952, 22, 249), are used to determine
the temperature dependence of the coefficient of structural diffusion.
The calculation was carried out for liquid Sn.
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et > S0V /20-125
AUTHOR: pgvetkov, V. Do .
' Ttom of ¢ of o] Diffugion Coef-
: stirabi : ne Dapendense of Structur  Di : '
TLELE: %fgg;;?Jg;béggp:f;:aﬁg (Tgsledovuniye gevisincsti keeffitsiyenta
(v Ko LY . e
gtrakkturnoy diffuzil ot tompornL"L,)
: v 123521237
i i 1659, Vol 129, Nz 6, pp 1233
: W4y Akademii navk 5SS, 1952,
PHRIODICAL: Doklady
(USSR) .
i i ids develope!
~t-vange order in simple filuids deve
H ry of %the short-range or in I L eyl e
ABSTRACT: %;ep?:;i gnd P;tcrsen (Ref 1) wes pg?cti?{{;*iiil?gindb wy b
TS O me fuactisn of yadial distritut .
Gleuberman, The fuactizn O ¥
ig as follows: 3
oy
n \I‘“l’
5 “s s .
3 = exp
olr) = Ls- ol +4Dr
(ot +4Drs) B
Here n_ denotes the number of atoms located at & distance T
l " o efficient of
; +he center, D~ %the cos
from that chosen to form the ;
card 1/4
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