“AD-A106 532 HIBH-HOLECULRR COMPOUNDS (SELECTED MTICLES)(U) FMIGI /1

CHNOLOGY DIV H!MY-PRTTERSON AFB OH 15 OCT
FTD—ID(RS)T-Mi-

UNCLASSIF1ED F/G ?/6




-

Ak 2=l of

14

P——
—
—
——

l

l- 5
P
p————
po————

—
——r——
H

|
!
I




Qe FILE COPY

AD-A186 532

FTD-ID(RS)T-0851-87

FOREIGN TECHNOLOGY DIVISION

HIGH-MOLECULAR COMPOUNDS
(Selected Articles)

Approved for public release;
Distribution unlimited.

@



P R A N N R Ay N N W W U W R W W Y S X T O PO TN PR oor T PO PO PO oo T R R T R I Y Y YR O YR Y U TN YLYY

FTD- 1D(RS)T-0851-87

tan

HUMAN TRANSLATION T

FTD-ID(RS)T-0851-87 15 October 1987 f C o e

MICROFICHE NR:  FTD-87-C-000923 S
HIGH-MOLECULAR COMPOUNDS (Selected Articles)

. i
English pages: 9 !A'/'

Source: Vysokomolekulyarnyye Soyedineniya, Seriya B,
Kratkiye Soobshcheniya, Vol. 12, Nr. 1,
January 1970, pp. 67-69; 92-93

Country of origin: USSR
Translated by: FLS, Inc.
F33657-85-D-2079
Requester: FTD/TQTR
Approved for public release; Distribution unlimited.

THIS TRANSLATION IS A RENDITION OF THE ORIGI-
NAL FOREIGN TEXT WITHOUT ANY ANALYTICAL OR PREPARED BY.
EDITORIAL COMMENT STATEMENTS OR THEORIES
ADVOCATED OR IMPLIEC ARE THOSE OF THE SOURCE TRANSLATION DIVISION
AND DO NOT NECESSARILY REFLECT THE POSITION FOREIGN TECHNOLOGY DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY DIVISION * WPAFB. OHIO
FTD- 1D(rS)T-0851-87 Date 15 October 1987

-« "Wy e N\ Yy
LSO

f-'_.-,.r RN A RO ATRTRENN BT :
AL WU *-.m:z A mc&.» R s O S IR A



TABLE OF CONTENTS
U.S. Board on Geographic Names Transliteration SyStem .....ceceeeeeerecncanens

Copolymerization of Methylmethacrylate with Stained Monomers,
Produced on a Base of Amino Styrenes, by A.M, Shur, A.P. Donya ....cvceveunns .

Study of the Structure of a Macromolecular Chain of Copolymers of
Alpha-Chloroacrylic Acid, by V.P. Barabanov, V.M. Tsentovskiy ........c.u... .o

. A - O TRy PR
" Em{:{:fmm{-.ﬁ{\ﬁw_a{-.‘A’Lﬁ.%.&f&ﬁﬂ.&'.a;;



Block

A

X W Xx mMkx 1 O O

ST

a
6

B

¥ o r 1

w

H

0

mn

'Sag €0 a0 6.0 Vo8 Lop 4.8 7 g »

U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Italic Transliteration Block Italic
A a A, a Hop P p
B ¢ B, b Cec C ¢
B vV, v T T m
r G, g Yy Y y
q 2 D, d ®e @ ¢
E ¢ Ye, ye; E, e¥ X x X x
X x Zh, zh Uu ll'u
3 Z, z H oy Y v
H u I, 1 Wow U w
A Y, vy W ow I/
K «x K, k b 5
oz L, 1 bt i & wu
M ~ M, m b b b
H x N, n 3> S
0 o 0, o 0w O »
m n P, p A8 A

| *ye initially, after vowels, and aftert, b; e elsewhere.

When written as & in Russian, transliterate as y& or &.

Russian

sin
cos

tg
ctg
} sec
cosec

RUSSIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

English Russian English Russian
sin sh sinh arc sh
cos ch cosh arc ch
tan th tanh arc th
cot cth coth arc cth
sec sch sech arc sch
csc csch csch arc csch

Russian English

rot curl

1lg log

GRAPHICS DISCLAIMER

Transliteration
R, r
S,

ct

b

0 3
oo

Kh, kh
Ts, ts
Ch, ch
Sh, sh
Shch, shch

1"

Y, vy
1]

E, e
Yu, yu
Ya, ya

English

sinh !
cosh:1
tanh_1
coth_1
se‘ch_1
csch !

All figures, graphics, tables, equations, etc.

merged into this translation were extracted
from the best quality copy available.
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COPOLYMERIZATION OF METHYLMETHACRYLATE WITH STAINED MONOMERS, PRODUCED
ON A BASE OF AMINO STYRENES

A.\ M. Shur, A. P. DONYA
/
o
Earlier [}J we published results of a study of copolymerization of

styrene with a number of stained monomers (2], which were obtained on a
_

base of n- and m-amino styrenes. In this report we present data on
copolymer ization of methylmethacrylate (MRA) uwith the same monomer dyes,
(MK) [2]: i-n-vinvibenzeneazo-2-azothole A (1), f1-m-vinylbenzene-
azo-2-azothole A (11>, 1-n-vinylbenzeneazo-2-azothole PT (111>,
i-m-vinylbenzeneazo-2-azothole PT (1V), 1-n-vinylbenzeneazo-2-azothole
PA V), I-m-vinvylbenzeneazo-2-azothole PA (VI), 4-vinyl-4'-diethynol -
aminoazobenzene (VI11>, 3-vinyl-4'-diethynolaminoazobenzene (V]I1),
n-nitrobenzyl idene-n-aminostyrene (IX), m-nitrobenzyl idene-n-amino-
styrene (X), n-nitrobenzyl idene-m-aminostyrene (X1), m-nitro-

benzyl idene-m-aminostyrene (X1I), 4~vinyl-2', 4', B'-trinitro-
dithenylamine «(XI111)>, 3-vinyl1-2', 4', 6'-trinitrodithenylamine (XIV),
4-vinyl-2', 4° -dinitrodithenylamine (XV>, 3-vinyl-2', 4°',

~dinitrodithenylamine (XV1).
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Composition of stained copolymers of MMAR

viscosimetrically for

rd
;-

N S

* Concentration of dyes

in the original mixture 0.83 mole 7.
x2® Mclecular weight of copolymers were determined
the values of K and alpha for PMMA at 25 + 0.01°
in acetone (K=7.5 X 18°5, d=0.79).

Kev: (1> Duve: (2) Polvmerization temperature:’
copolymer? (4) Average molecular fraction of the dye in a molecule of
copolymer ! () With cut dyve.

¢ =y Teuneparypa DODOMEPRSAURE
1) 70 = 0,027 . Ssxo00r
Kpacnreab 55 cpexuna ”01-7 \2) CPCANAH uon;'
M0 Bec co- | MVANDHGA RORA | MOA. BEC CO- | KYANPAAN LONA
noanmepa *°. wpacutens » nonMMepa **. Kpacnreas s
-10--* MUAPKYNle CONO~ $ 103 MO1EKY e cono-
___ Numepa ainmepa
87.1 0,197 80,7 0,081
Ill )= 96,6 0,263 89,5 0,148
¢ 1 88,0 0,195 81,1 0,084
1v 97.2 0,271 89,3 0,150
\' 86,3 0,196 82,3 0,084
VI 96,9 0,268 89,8 0,152
VII 95,4 0,034 90,1 0,018
VIl 104,2 0,068 97,2 0,029 -
IX 78,5 0,143 69,7 0,10}
X 79,8 0,168 73,0 0,124
- Xt 96,5 0,232 88,0 0,172
v XII 99,0 0,259 90,5 0,210
XII1 88,8 0,221 61,9 0,058
XIv 95,9 0,255 64,0 0,138
Xv 89.8 0,231 62,3 0,106
Xvi 4 5 97,0 0,261 67,7 0,159
Bes xpacmrens 89,2 - 80,4 —_

{3) Molecular weight of

-

A

.l
k)
P
<
o

N
> The cortent of MK links in the products of copolymerization were

determined, as

As in the

more intensely

is produced on

weights of the

earlier, by the colorimetric method.

case of corolymer ization of MK with styrene [1], the

dved copolymers of MMA are formed when using MK, smhich
.

a base of m-amino styrene (Table 1)>. The molecular

etructuraslly dved polymethylmethacryl)tes (PMMA) in
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comparison with similar samples of polystyrene are slightly greater and

have a tendency to increase during the transition from MK, uwhich
contain n-vinvliphenol radifcal <I, IIl!, v, VII, IX, X, X111, Xv), to

dyes with m-vinvliphenol radical <11, 1V, VI, VIII, X1, X1I, X1V, XVI1>.

Table 2

Fractionation of the copolymer of MMA with 1-n-vinyl -
benzeneazc-2-azothole Ax (3.86000 g of copolymer in 180 ml of acetone)

0.5%tx )

; HoGunae - acta
mp’.\'.“.""' "3“:":3‘;:? Be: by .8 g'p-xmmm: Mon. mec- 10
anerome
(A 536 mmx,
20

| 15 1,718 0,375 109,3
2 30 0,579 - 0313 | 76,0
3 45 0,282 0,255 - 51,1
4 60 0,186 0,229 42,6
5 75 0,141 0,175 29,7
6 90 0,099 0,106 19,9

* The content of dvye in the unfractionated colored copolymer is
9.0227 mole “%: molecular weight 87 100,

Key: (1) Fraction number:; (2) Added methanocl, ml: (3) Weight of
fractions, 97 <(4) Optical density of 0.5 solutions of fractions in
acetone (A S36 mmk, 1 is 20 mm>; (%) Molecular weight 1873,

As results of fractionation of the structurally dved PMMA reveal
(Table 27, all fractions of the polvymer have more or less intense

tinting, and the optical density of the equally concentrated solutions

of individual fractione increases with and increase of thermal

molecular weight.
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Exper imental Fart

Satur ated solutions of corresponding MK in the freshly distilled
MMA (boiling point 100-100.5°, n ®? 1.4156) were poured intc ampules <2
ml each), which contain 1% freshly recrystallized benzoyl peroxide.
After removing air from the mixture of monomers by nitrogen the ampules
were placed for 8 hours into a thermostat with temperature of 70 or

8@,

The resulting dyved corolymers, which were treated with methanol
(18 ml), were precirpitated twice from acetone (28 ml each) by methanol
(10 ml each>. The combined filtrates, uwhich contain MK uwhich do not
eriter into reaction, were added to 580 ml by a mixture of acetone with
methanol ¢(1:%)> and uere measured color imetrically in the FEKN-57
photocolor imeter (thickness of the laver is 20 mpry under the same
cenditions in which the calibration graphs were made (13’ A =536 mmk
for dyes !1-V! and );=413 mink, for dves V11-XVI. From the difference
betuweer the quantity of MY found by this method and the content of it

in the origiral riixture uWwe calculated the composition of the dyed

copol: mer .

Conclusions

1. We studied block copolymerization of methylmethacrylate with {6

monomer dyes, which were obtained on a base of n- and m-aminostyrenes.
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2. It is shoun that sufficiently intense structural dying of block ‘
polymethy»Imethacrylate is achieved by introducing 9.83 mole ¥ of y

monomer dve into the original mixture.
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STUDY OF THE STRUCTURE OF A MACROMOLECULAR CHAIN OF COPOLYMERS OF -
ALPHA-CHLOROACRYLIC ACID }'
*

b

Y. P. Barabanov, V. M, Tsentovskiy

R

Y

-

Copolymerization of acrylic acids with different unbound compounds .

in the majority of cases leads to the formation of statistical p
copolymers with equally likely distribution of monomer 1links in the &
Ky

>

macromolecule [1]1. But in the case of alpha halogen acrylic acids and Iy
their esters the pocsceibility of specific ordering is assumed in the '
location of links ([21. The purpose of studying the structure of a j
macromolecular chain we used the method of potential metric titration. o\
The objects of the study uwere alpha chloroacrylic acid (KAAK) in N
monomer , homopolymer and copolymer (with methylmethacrylate) fo}m £31. "
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Curves of potential metric titration of solutions of corpolymers of KRAK
(molecular %): 1-1, 2-3, 3-18, 4-15,

1y order to improve conditions of titration the reaction was
conducted in dimethylformamide, which is a good differentiating
csolution with relatively high dielectric constant (36.7> [(4]. As the

titrating medium we used methanol solution of tetraethylammonia-

!

hydrox ide.

PN 2% SN SR AN o
LI a
[ Ny

Results of titration are given in the figure. RAs one can see from
the path of the curves, the clearest titration discontinuity is
observed for solutions of the copolymer with 1% content of KhAK. This
is evidence of the fact that the distribution of ionogenic groups is
uniform in the macro molecular chain, and due to the insignificant
acidity each carboxyl group manifests its individual properties. (One
should note that even in a solution of monomer acid such an abrupt

discontinuity is not observed due to possible association).
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An increase of concentration of acid in the original reaction

mixture leads to the fact that in the macroc molecule which is formed it
is not individuasl linke which are statistically redistributed, but
groups of linkKs, which manifest properties of the dicarboxylic acid.
This is confirmed by the presence of tuwo discontinuities on the
titration curve of corolymers with the content 5, 18 and 15% KhRK. A
further increase in the content of acid in the copolymer leads to the
fact that the mutual affect of adjacent carboxyl groups becomes
commensurate with induction affect of the dimerized 1l inks, and the
polvmer beginse to behave as a polvbasic acid. Such a phenomenon uWith
high dens ity of the ionogenic g9roups is observed for polymers of maleic

acid [51.

These data of the potentiometric titration allow one to conclude
that KhAK copolymer izes with methylmethacrylate with a formation of
groups of links, which manifest properties of dicarboxylic acids. The
proposed method of nonaqueous t;tration can be used for the

characteristic of the structure of macro molecular chains.

Conclusions

The method of potentiometric titration in dimethylformamide mas
used to study the structure of macro molecular chain of copolymers
based on alpha-chloroacrylic acid and methylmethacrylate. With a
content of the acid S, 18 and 1S mole. % to discontinuities of the

raotential are noted or the titration curves, which is related to
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cstatistical distribution in the macro molecule of dimerized links of

the acid.
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