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‘Zhivukhin, 8. M.,: Dudikova, a. D,

{AUTHons. _

H.Silan0131and Their Transformations. Report I. Diphenyl-

e ‘TITLE,;_'*‘ e
s ,fsilanediol and Ita Transformation o

- ~.f{_’PERIODICAL'- Pllasticheakiye maasy, 1960, No. 8, pp. 25-25

i}TEXT-' ‘The . authore first give 8 brief review of studies on the synthesia
. and. transformationa of ‘8ilanols. They ‘mention papers by N. N. Sokolov,"
- ‘A, Astakhin, M. M.,Kotton, K. A. .Andrianov, and B. N. Breytman, K. S. ‘
_Nametkin, Av Vo Topchiyev and. F. F. Machus, M. F. Shostakovsekiy, and . L
=D.A ‘Kochkin. The authore. aimed ‘at giving a precise description of - the -
. ;conditions “for the aynthesis of silanols, the study of their transforma~ Dx{'ﬁ
tions :and their- ‘combination with other organic substances. Diphenyl- ..~ -~ VN
',_silanediol, with which the present paper. deals, was obtained by the hydro- st
s “lysie: of" diphenyldichloroailane in a mixture of toluene, water and iso-. S
. amyl: -alcohol, the best ylelds being obtained at 0 - 5°C. The melting - -
a point of the white diphenylsilanediol - crystals fluctuates beiween 133
»and 148 C because of inseparable anhydride forms, and 1ncreases to 152°C
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.. silanols and Their Tranaformations. Report I. 3 S/191;50/000/00_8/005/01.4 L
 Diphenyleilanediol and Its Transformetion . BO04/BOS6

" “because of ‘condensation when stored: for a length of time. The condensation ' . -
AOf.rdiphényl_silanediol{wasmcarri'ed out at 1150°¢ &molecular‘weighti 780-4080); -
‘ 190°C°(mOléculdr:weight3~2200?4650),_and323000‘ molecular weight, R
'287of4890)azThe;mglting'painta oore between 30°. and 60°C, Fyrther, this LJKf

. compound was:combined with: 1) with adipic acid (5 h at 130 c; ratio be-
;}twgen theﬁcomp6n0nts,ﬁi;:'1)51The-acid'number decreased from 331 to
7147.5, and a brittle yellowish substance with a molecular weight of -

2 1390 was obtained. 2) With azelaic acid (1 : 1, at 190° and 230°C), a

P yell‘owh'wax-ﬁ:l‘ike.subvs‘tance"fof_med_which* had a molecular weight of 1470..

i '}3);With75653¢i¢japid”8f;1909f$ndv250°c,'a brown wax-like substance was S

- formed.: with succinic and glutaric acids no stable products were obtained, -
\;Th'eged_lub'ility‘differing' from the components and the analyses confirmed o

the formation of condensates, and not -of mixtures of the individual

. components, There are 16 references; 6 Soviet, 7 US, and 3 German. -

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064830004-4"



"APPROVED FOR RELEASE 07/19/2001

CIA-RDP86- 00513R002064830004 4

TR R R

: ; } 87646 : -
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]\5',9109 2109 g T © - B020/BO6 |
':f:AUTHORS: :y""thivukhin, S May- ‘.E_olstoguzpv, Y. B.
'T‘I'TLE}‘V: S "Phosphonitryl Cch oride, Its Synthesis, Properties, ‘and Use.

» ‘»igB.eport No.1. Synthesm ‘of Phosphonitryl Chlori_de
PERIODIGAL: Plasticheskiye masay, 1960, No. 12, PP. 14 - 16

L TEXT: This is a aurvey of publications deal:mg with p‘noephonitryl

- ,'_chloride (pyc). It polymerizes to give 4 rubber-like material - a 80~

- called "inorganic rubber”. The course ‘of this polymerization, the

':"jproperties ‘and ‘the application ‘of this material are described: in- recent . o
pubhcations and patents.,PNC was 1ater on obtained from PCl5 and NH401,_

: ) but in poor yields; Yields ‘can be considerably increased when. performing d~ -5
.. the ‘reaction in'an autoclave, or using tetrachloro ethane as solvent, or’ 5
' 'applying a protective 1ayer of - NH401 In some yariants of this method,

© a52.6% yield: of the trimer ‘and a 25% yield of the tetramer, referred to-
~ ', “theoretical yields, ‘could be “obtained. By means of the two newest methods
- _:_[auggeated in 1957 alao high yields are obtained. One cf them is based

VCard 1/2
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" of quinoline as’ catalyst, and yielded 35 - 40% trimer, 55 - 60% heptamer,
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'Phosphonitryl chloride, Tts Synthesia, T s/19//6o/ooo/o12/oos/o16
Propertles, ‘and .Use.. Beport N '1._Synthesis, B020/BO :

35;°f Phosphonitryl Chloride

. upon ‘the" reaction of NH 017 ith PClﬁ in tetrachloro ethane in the preaencé:_jf

- and 0~ 5% tetramar and - other polymers. The other method bases upon the
'reaction of 8 solution of PCl5 in methylene ohloride with liquid ammonia,

'»in which a mixture of. the ‘trimer and tetramer and 0‘— 5% of other polymers S
were obtained. The physiological propertiee ‘of the product are given, the
- _principal features of the separation of the polymer homologs and their
- ‘purification: ‘are briefly described. ‘Phe analytical methods for the

“resultant products are: briefly described, -and the results obtained by the
1aboratory of -the: kafedra’ organioheakikh 1 elementoorganicheskikh _ :
g vysokomolekulyarnykh soyedineniy, MKhTI imeni Mendeleyeva (Department of

. Organic and ‘Elemental-organic High-molecular Compounds of the Moscow

Institute of. ‘Chemical Technology imeni Mendeleyev) with respect to PNC
synthesis' and the properties of ‘the resultant reaction products are
given. There are 47 references: 1 50viet 9 US, 12 German, 23 French,
- 3 British,-and 1 Japanese. : ’ v

Cgfcd 22

i
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ZHIVUKHIN S M5 TOLSTOGUZOV, V.B. :

fties, md usess :
hl ride 1ts preparation, Pl'°P° ’ R
e g;gﬁogigile Pf'aczical’“tiuz 2’33“ ,:21 phosphonitrile chlzrido Uw)
P . laat.mase no.512 .. (MIBA 434)
polymara F (PhZapho;xitrile chlorido) .
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-Phoephonitryl chloride rubber L 5/199 61/003/003/ °°6/°14
¥ P 101/3204

: ?':'_-,'applied to KBr by means of a UR-10 spectrograph confirmss 1) The ocourrenca
" of aband corresponding ‘to.the P-0-F bond during sging. 2) The decrease
of the’ intensity of - the P=N ‘band and occurrence of NH bands a8 & result
ot destruction. Furthermore, a disp 1gcement of the P=N bagda with increas’
"i"ing molecular weight from 1340 cmt (molecular weight 2.10 ) to

”'?1360 cm : (molecular weight 106) was ‘observed. Pycnometrically, an -
. ingrease 4n specific weight (from 1.77 %0 2e 02) was found,. which takes
“place within: g days. - BY X-ray analys s, this offect could be explained ,
R 1 B crystallization.' Conforming with the ds.ta. of the increase in specific ' y
'weight, a duration of the: crystallization of 370 pr was found. The melt- >< '
By welighing, the effect

. ’ing P point: of - ‘the’ crystals was between 30 40°C. 7N
roduced by ‘aging -upon welght was investigated. With 100% moisture, the . .
'tincrease in weight was 1.4% after 200 hr, and 7. 9% after 300 BT- This 0

change in welght, however, ‘depended on the ratio between the cross 63“10‘ e
- of the specimen and its. surface. ‘The. guthars found: y = (P -F ’
2 =0.111F - 0. 7946 + 1. 22 (4) Here, P is the initial weight, P after g

"1 ‘hr, F the area of the oross seotion, § ‘the thickness in mm C From .
‘this e uation it follows fchat aging is 8 diffuslon procesa proceeding from S

Card 2 4

[} : ' nuumme SR E T T
: .Ii xz.fgggrgg_:,:

CIA-RDP86- 00513R002064830004 4"‘
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: Phbsﬁhbhitryi'chléride rubber - [j[*r}}' f.;, , s/19o 61/003/bo3/006/o14 o
ST mon/eog R

:i :£hé?§ﬁffé§é.‘ 40 etabilizeré were examined and the degree of stabilization :.'
. K¥as determined' “K'a y /(y atab)’ where Y5 is the loss in weight

. -~ of pure rubber according to Eq (4), ‘and’ ¥ atab ie the loss in weisht Of

stabilized rubber.u Tahle 2 ehows ’the reau’ts obtained by means of aome

stabilizers. There are 5 figures, 2. tables, and 11 references:

1. Soviet~bloc and. 10 non-Soviet~bloc, . The 1 reference to English-language -
f‘-publication is given 1n the text of the abatraot. R .

ASSOCIATION Khimiko-tekhnologiuheakiy institut im. D. I Mendeleyeva
'g(ChemotechnioaI Inatitute imeni D I Mendeleyev) '
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B101 204

. e —klllu;euonum mcunlu- Konuvecrao
1 crabuansa- | - h
Y pa, % X = 7opa Was Hanoaumenn "'01,".‘:".2'-

: ,(?glr!:;;;:ougnuu unyuyu o, nommo-mnxmn@
: 1. Gapua T 8b,0, -
t)C'reupm' oJon i B »5.-'; 3,00 ' Cr-O: A
_ N Cu0. o
@C'rcupnr hnmum o 28 ale PbOy 0l W
@nommnmmonuu cmlp'r’:', . ) be;O:."

Stabilizer. or f111er. 2)1 Quantity of stabilizer..
Barium stearate. ' 5) Tin stearate. 6). Ortho-boric
8) Polyvinyl aleohol, 9). Polyurea. IR RS

Tegen _to(Table 2‘ ;
3) 'Silicon rubber. 4
‘acids 7) Cadmium stearate.r
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S\mtheaia of phosphonitrile chloride.v Zhur.neorg.khim.(
' zum-zzus 0 '61. o

(Phoaphonitrile chloride )
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. 8/079/61/031/009/012/012
D215/D306

“E.D., and Kireyev, V.V.

SIS0
:”Adﬁhonssji’EZhivukhihj“s;m;;jbﬁai

 TITIE: Synthesis and study of:organostannoxanes, I
‘hurnal ‘obshchey khimiis vi 31, no. 9, 1961,
106 ~ 3111 o :

| PERIODICAT:

-: TEXT: “The present .work was conducted ‘to investigate the possibili- .-
A 4 of-producingrp61yorganoStannoxanég%from certain dialkyltin di-

" chlorides of the general formula R,5nCl, where R = 02H5'and‘03ﬂ7._7

: a=,The:starting-materials'were‘obtainéaaby K.A. Kocheshkov's method .

" (Ref. 9: Sinteticheskiye metody v oblastl metalloorganicheskikh - . % "

. - soyedineniy. Izd. AN SSSR, Ve 5,-1947)¢ Alkyltin acetates were pre- -

~-pared by reacting the ‘corresponding. dialkyltin dichloride with-an = &

- acetate in an aqueous medium. Under; such conditions, however, the

‘acetates formed decomposed giving products of hydrolysis and con-

;de_n’s"athion,‘ i;e.",,cbmpoung's"-_pf:ft_he “type ;-
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o The¥reactionLWasgcarried;oﬁt{at ”»:;209;and 50°¢, Compounds obtai- = .
';pined;atjSOQGHdid~notudisaolva;copplqtgly‘in benzene due to the ad- - - HN
~ - mixtures of‘diethyltinfoxide;;bAtitheiyield'corresponded'to‘maxiAﬂ*.v, .

S muime Oombounda‘obtainqdTat:oygnd;QQPpéwere‘eoluble‘in organic sol-
" vents. To prevent the formation’o "diethyltin oxide the reaction

" was carried out at pH'<<7. Preparation of polypropylstennoxanes is
- most suitable conduct d.at.50°C ‘wheéh-up to 70 % yields dre obtai--
ned. Further experiments were concerned.with increasing the mole-

 '.A_cu1ar weight of the scetates prepafed by subjecting them to the
" action of moisture containing air, in vacuum at different tempera-. - - -
_“ture over a period of 3= 32 hre. The resulting products were waxy -

C.ocara2/r
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. 'solids soluble or partially soluble in- organic solvents, some of

.~ - small-and the. treatment resulted mainly in decreases of solubiliﬁj.

vE,“;may, ‘therefore, be assumed that ethyl radicals bonding molecular :-9

B > tion of insoluble or slightly. -gaoluble compounds. Heating of ‘the - :j:
~ . original alkylstannoxanes and their ‘acetates in aqueous alkali = =
brings about deeper transformations then the expected saponifica-iﬁ‘

- 27811

e ST e i S/O7//61/b31/009/012/012
<f”hSyntheeie and study of ...7;f4;)gj ~D215/D

_their properties, in relation to the conditions of treatment,: are
glven in Table 2. The molecular weight increases were, however,’

" The analysis of insoluble residue, from thé treatment of polyethyL—z
- 8tannoxane at 180-18500,' showed -the increase of the oxygen content
with simultaneous reduction of carbon’ and hydrogen contents. It:

chains were. substituted by oxygen atoms, in the process involving
the reaction of organic radicals linked to tin atoms with weak or- '
‘ganic acids and the formation of the.corresponding hydrocarbone.»,~
- Acetic acid liberated during the condensation promotes separation :

. .of alkyl radicals and formation of.acetate groups in the side chaing
“‘of the polymeric. molecules, followed by crosa-linking and produe-

'tion of terminal acetate groups and the resulting products are’ in-;¥

: »;Card 3/7
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-D215/D306

ble in orgenic solventa. Prolonged heating in the-presence of
in the ‘separation of the mcetic mcid -

 Bynthests and study of i |

'-‘soluble : A
-.excess water resulted

“Thesaponification- products, dihydroxyalkylstannoxanes were white ..
;brittle;solids}w;th;aofteninggpdintipffZQO?O;fThey[dissolvad;~withﬂ-_
..difficulty, in hot benzene 'and dioxane and the molecular weight of .
" the soluble part-corresponded to.900~1000.:The presence of termi- .
. nal-hydroxyls opens.the posgibility. of condensing these.compounds - ..
.7 with corresponding. di- and poly-functional substances, e.g. poly-- '

- alkylstannoxane-acetates.  Polyethy oxane-acetates were pre-

Gera 4/1
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" Synthesis and study of ees . - D215/D306 _

" ‘pared by mixing aqueous solutions of diethyltin dichloride, sodium
acetate and acetic acid at 209C. -After standing for 1.5 hours, the
- .solid was filtered, washed and dried, the yield was 54-55 %, mole-
cular weight 700-720. Polypropyl stannoxane was similarly prepared
but at 509C, by adding dipropyltin dichloride solution in methanol
to aqueous acetate. The yield was 70,5 %, molecular weight 883-914.,
- Dihydroxypolyethylstannoxane was .obtained by refluxing polyethyl-
~_stannoxane acetate with water for 5 hours. After neutralizing the
acid the residue was boiled for 5 hours with more water and the
-procedure repeated several times. The yield of product was 60 %.
. The dihydroxypolystannoxane obtaindd was then condensed with an
. equimolecular quantity of polyethylatannoxane acetate at 1609C. for
3 hours and 2000C for 5 hours. The product was a brown transparent
.~ mass slightly softening at 250°C. There are 3 tables, and 12 re-
. ferences: 6 Soviet-bloc and 6 non-Soviet-bloc. The four most re- S
.- . -cent references to the English-language publications read as fol- . .
- lowss J.C, Montermoso, T.M. Andrews, L.P. Marinelli, J. of Polymer:
.SCio' 32,'523"1958;fT5M0 Andrﬁwap F.A. Bower, B.R. LaLiberteg‘J-

SRR
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_,Synthesis and Btudy of eos D215,

"C, Montermoso, J. Am. Chem.-Soc., 80, 4102, 1958, British Patent
»718,393, 1954, R. Sasin, J. Org. Gh., 20, 770, 1955.

:'ASSOCIATION~ Moskovskiy khimiko-tekhnologicheskiy institut im. Dan
. Mendeleyeva (Moscow Institute of Chemistry and Tech-
- nology im._D.I. Méndeleyev) ‘

SUBMITTED:_* Ootober 13, 1960

© Table 2. - ‘ S e
Legend: - 1 = Starting compounds; 2 - reaction temperature' 3 - time
-of reaction: (hrs.) ‘4.~ solubility in benzene; 5 - polyethylstanno- = * i
xane acetate (mol.wta 796), 6 -7 - polyethylstannoxane acetate
~ (mol.wt. 796); 8 - polypropylstannoxane acetate (mol.wt. 898; 9 -
 polypropylstannoxane acetate (mol.wt. 898); 10 - total; 11 - clou-

. dy solution; 12 - strongly ocloudy solution, precipitate, precipi- o i
i tate- 13 - total; 14 -vcloudy eolution. : e 1"

;ff‘Cardi6/7'-‘x
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33&39 . '
- B RS . 5/064 62/ooo/oo1/ooz/ooa
)S.g160 - Bno/Ene. ’
.:—AUTHORS- : ZhivdEEigi_E;;giL_?olstoguzov, V. B.
' TITLE° L Production of phosphorus nitryl chloride

'7PERIODICAL. Khlmlcheskaya promthlennost', no. 1, 1962, 19 - 25

-TEX’I‘ A mpthod is developed for the 1ndustr1al productlon of phosphorus
nitryl chloride accordmg to n}?Cl5 + nNII401—'> (PNCI ) ‘+ 4nHC1 + 120

kcal/mole. The trimer (II) produced in the eéperxments contained ‘tetramer ')( ;
(1) impurities, was crystalline (m. 108 - 114 ¢), had a slight odor and _

~ almost 1mpercept1b1e irritant prgpertles. ‘VYapor pressures between

- 75.2 --114. 9 C and 114 9 - 189.3°C were determined from log P = 11, 187

: -3979/T and log P = 8. 357 - 2880/T, respectively. Heat of vaporlzatlon
wag 15,2 kcal/mole, steat of sublimation 18.2 kcal/mole, and heat of fusion
5.0 kcal/mole. The. eutectic mixture II (0.65 - 0.7 molar parts) + I melts
at 89.0 - 89. 5 C. Best solubllity of II is in benzene (55.0 g/100 g), and
of ‘I in. 0014 Molecular weight - of IT is 340 - 450 ®8. It decomposes in

moisture, is not corros1ve, and can be stored for aver. The resulting

—--———‘»———.- T A .
LASWE | RN N EN) 81 Y 153 £ Y L T
FIRHEH I e
=R

i” i ‘ ?
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331&39
L : o . s/o64/62/ooo/oo1/ooz/ooa
' '.x’roduction of phoephorua nitryl...: L B110/B1§8 »

"-,dark yellow-to—brown oily liquld (D '-= 2.01; at 60 C,rfz ‘= 110 cp;
’4 5 . 1.5857; MW = 1172 - 1392} 24. 9% Py 59.63% €13 11 74% N; mean

7 degree of polymerization: 10 = 12) is a mixture ‘of higher polymer homologs :
(PNCl ) » n>4y soluble in benzene, toluene, xylene, acetone, and

‘.1nsoluble in - water, ‘acetic: acid, and petroleum ether. The hlgher homologs \)(
have better’ solubility in benzene than the lower ones. The optimum solvent V °
chlorobenzene (1.65 - 1.75 liters/kg of PCL ) melts near the optimum:

boiling point (128 - 150 C) causmg violent agitatlon. The optimum molar .
ratio of NH4CI to PCl,). .15.- 1.17. Optimum synthesia period is

8 - 12 hrs in the presence of 0. 160 - 0.163 moles of quinoline per mole of - o
PClB. The trimer yield decreases and the mean polymenzatlon degree ,

, increases in 12 hra. -The reaction is at first violent, bulk conversion
takes place after 7 ~ 8 hrs, -and - then HCl is aeparated. The starting
materials are put into enameled vessel 2 {Fig. 2) with reflux condenser 3.
The separated HC1 gas is collected in 5, the reaction mixture is cooled
to room temperature, and quinoline hydrochlorlde and the NH4Cl excessg are

APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064830004-4"
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Production. of phosphorus nitryl... - . B110/B138 .

' flltered off at 6. 06}{501 is diatllled off in 8 and recycled.. In 11,

,the oily residue is- separated into phosphorus nitryl chloride and 0il. -
The crystals are digsolved in petroleum ether, and the saturated solution
"is passed through fllter 16. Partial distillation of -the petroleum ether
occurs at 18, and the trimer is . crystallized in 20, It is centrifuged at
21, and the mother liquid passes into 18 again. The purified trimer (42%
related to PCl1 ) is aeparated from: the tetramer by fractional vacuum

distillation, “rystallizat lon, or by CH;OH. The oil is passed to 22 )<

(Pig. 3), disnolved in: benzene, precipitated by petroleum ether, and left,
standing for /5 hrs. The bottom layer is pure oil, and the top layer is a
mixture of sclvents contalning impurities. It is distilled at 80 - 100°C .
in 24. %he oil yield is 40 - 42% Quinoline hydroohloride and }IH401 from -

6 (Fig. 2) are rendered weakly alkaline in" 27 (Flg. 4) by 25% NH ,0H :

@ ~+,. NH3—> @Fb NH4Cl. For extraction',‘ benzene_ is added by~

N
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. Production of phosphorus nitryl... . B110/B138 . C

stirring, and the mixture is -left standing for 2 - % hrs. The solution . - 1.

* of quinoline in benzene is passed to 29, dried with KOH for 24 hrs, - o

" ‘filtered and distilled in 30." For 1 kg of phosphorus nitryl chloride, ,

- 1,96 kg of PCls,; 0.59 kg of,NH401, and 0.19 kg of quinoline are used. o

- “There are 4 figures, 2 tables, and 5 references: 2 Soviet -and 3 non-Soviet, - X
The two references to English-language publications read as follows: H. N. =
Stokes, Am. Chem. 'J., 19, 782 (1897). N. L. Paddock, Brit. Plast., 31,

_no. 11, 473, 494 (1958)-

Fig. 2. Flow chart for phosphorus nitryl chloride production (production
and separation of polymer homologs). ' S o S
Legend: (a) vapor; (b) vacuum; (¢) brine; (d) nitrogen; (e) water; (f) -
HCl;. (g) trimer for purification; (n) Fig. 3; (1) chlorobenzene; (k) -
‘quinoline; (1) petroleum etherj (m) oil. - S i '

. Fig. 3. Purification of the oily liquid. _ o e

- Legend: (a) of 12 and 16, Fig. 2; (b) petroleum ether; (c) benzene; (a)
solvent for rectification; (e) vapor; (£) vacuum; (g) oil. AT

R L A et
Tl
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‘g;Zhiv““hi“tus‘ Min:T°13t°8uzOVstV. B-; Ivanov; Av I-. . ol

*fJ’neaotion or’pnoaph onltrile chlorides with ailanola,??t
.silanolaten, and hexaalkyl disiloxane o SR
mii’ Vl 7, no. 9, 1962 2192"2199

'Aumnono

5 TITLE“

PERIODICAL- 5Zhurna1 neorganicheakoy khi

_ TBKT Tests with triethyl and triphenyl silanoles nnd Na ailanola.tea
Cvere unsuccessful but proved that PNCl attaoks the 8i- 0-81 bond. Hence 3

S hexaethyl disiloxane which coutains ona Si 0-51 bond was ‘made to react
L at 230 c with PNC1, trimer (molar ratio 6 1) Substitution was: obtained.f

b
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' ﬁél&m
n-hydrol’ zable “havin oughly t)e_ ormula
' %1(0 1 P s ) A B [ z,lwhera X, ¥y and 2 aro derived from
- yends.on the dep’ree af7 01 substitution: uhich
60:and - 300°C wish increasing. tempemture,

king of " eiloxy groups and z by the’ content in
E'.I.'here are 6 figuree and 1 table.. o
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s/ov 62/052/009/011/011
1048/1242 ~.g~

‘ 'AUTII'ORs-; Zhivukhin, .,.M., Dudikova, E Dy and Tar-Sarkinynn,E M. ¢

4i*3'TITLE:'L Synbhenis and investigatlon of organoutannoxunes. I1.
ahurnnl obshchey khimli, v.32, 10,9, 1962, 30a9-3061

" PEXT: Tho. first paper on thia nu‘njeot appeared in this publicotion,
roports the results of an attempt to~

. ve 31, 1061, 3106. This paper.
 propare polyorzanostrannoxnnes by polycondensation of dibutyldiacn—.-n
. boxystannane, and dibutyldibutoxystannane accord ing to the equation ;

* PERTODICAT:

T e R ‘iaﬂb | o V
: nC4HgOunOC4H9 * nCH56006n0000H5-+ C4H90[Sn']OOCGH3+(n-1)C4HgOCOCH5.»3}3;
il ] I LS N RC
N : , e 2n .« . - w .
e _04119.,- : : C4}19 C4Hg . , L
t in an inert ges sbream wibh cons- g

- The oxperiments were. carriod ou
" tant stirring at: 160 to zoo°c..- The starting mnterials were syn- . .}

]

5o
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' ;tSynﬁhqdlc“nnd;1nvdétigntiop.;; '

" thosized in the laboratory.: Both the rate of condonsation and the

© ".fina) yleld of butyl acatate inereased, while tho moleculsr walght

"' of tho polymer decrossod with increasing reaction temperanture. Thus,
 at 1600C the roactlon wna complehed within 2 hea, tho ylold of butyl

.+~ acebtnlc was Gl.4%, and the molecular woight of tho polymor was 1200 -
v ¢ vwhen the vonctlon was carried out under atmoaphoric prossuro and s
" 2400 in vacuo.. Ab 180°C the reactlon waso complated within 1.5 hrs, ,’

tho yleld of butyl acetate was about 755, and the molecular wolght A
. of tho polymor wag 840 undov  atmosphoric proesauro gnd 1610 in vaouo.

" Tho product formed ab torporaturoes above 2009C contalned a non~-moelt- -
- hng, inanlnble phase whose structwre noods further clarificatlion.
“The polymer formed at 1809C was a brittle subataonce, easily soluble

\n benzeno and ibts homologs, with a seftening temperature of 130-
140°¢. ‘ho polymer formed at 150°C was n glass-llke, brittlo and
. transparent subatancu:with'good,adheuion’to motals and glasa; lba

‘mep. was 96-100°, and it 413 not lose ita melting characteristics on
rapoated moltlng-solidificntiog,oycloa.“Thave'nre g figures,
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*‘v‘Certain properties of ...i_, BT D235 D302

cm =1 was studied. The. groups P=N, OH and NH were discovered but not
P-H or P-OH. The considered oligomers with a degree of polymeriza—~
‘tion of 10. to 12 have the following structure.,

c1 6L . = 6 Tn c1

 and é"'portion’*of the ‘:mole‘cule[mﬁst have the structure
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’ certain properties of «es C D235_D302« : '

The oligomers were subjected to polymerization in a glass ampoule
for 4 hourS:at.192,'210,.226; 245 and 2609C. On increasing the tem-
-perature, congistency of the products change ,
to a dark brown Or black resinous material possessing low adhesion -

~ o glass. Density of the samples after extraction with chloroform

was found to be 1.58 - 1.68 at 509¢. The was no relationship be-
nd temperature of polymerization.'A linear relation-

between the composition of the goluble fraction an

the temperature of polymerization which can be writtens .

©Teol.fract. x 100 = 175 - 0.57 ° L E
sample . ' S S R

The authors also studied swelling of the resin and

" the degree of swelling decreased with increasing temperatur
polymerization. Ageing of the elastomers was considered concluding
that the change in weight of- the samples during ageing was mainly

o due to absorption of moisture from the air followed by reaction

. card 3/4
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Certain properties of .- o .+ D235/D302 : o
with the resin with the elimination of HCl; this hydrolysis takes

- place more quickly the larger the quantity of oily oligouwers con~
‘tained in the resin, The poly-dcid formed changes to the more ,
stable tetracompound. There are 6 figures and 5 references: 2 So- i
viet-bloc and 3 non-Soviet-bloc. The references to the English-lan-
guage publications read as follows: L. F. Audrieth; R, P, Steed~
man and A, D. F. Toy; Chem. Rev,, 32, 109, 1943; N. L, Paddock, 'VT/“
and H. T, Searle, Advances in inorganic chemistry and radiochemis-
~try, 1, 347, 1959; N. L. Paddock, Endeavour., 19, 75, 134, 1960, . '

SUBMITTED: December 26, 1960
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| AUTHOR:* Zhivukhin, S. M., Kireyav, ¥, Vo - | . ..
1TITLES : Some ﬁfbpértlés' of pql‘y:&lﬁyjt:i‘:l"oi_yaryienephbsphonlérlletés :

(SOURCE:  Plastichesklys massy¥, no. 7, 1964, 2426 . i
| TOPIC TAGS: polydihydroxyarylenephosphénitrilate, phosphonltrile chloride, phenoi; |
~diphenylolpropane; resorcinol, hydroquinone, Infrared absorption, thermosetting 21

, p'olyme’r',,aryle‘nephqsphon{trlle’. polymer hydrolysis - T !
| ABSTRACT: The authors ln\)estigateH the thermosetting and hydrd!ytlcvpropértles' of ‘t
| polydihydroxyarylenephosphonitrilates obtained by the reaction of the trimer i

phosphonitrile chloride with diatomic phenols, such as dlphenylolpropane,ﬂresorcln%‘-. S
~0l and hydroquinone. The Infrared absorption. spectra are shown and the effects of |
."hardening on the %C, H and ¢! ‘in the polymer are tabulated. Thermosetting takes i
‘| .place as a result of the Interaction of the functional groups of the polymer ahd, {
¥
£

. dependirg on the temperature, the process can be accompanied by a partial poly-
.| merization of the trimer rings. Hydrolysls curves and a study of the products of
y|: hydrolysis In either 95% dimethyiformamide or 95% acetone at 150 or 55C, respective

ly, showed that polydihydroxyarylenephosphonitriiates have satisfactory hydrolytic
 _stabllity. In these polymer's‘,’@pa[tlal_'or_ complete substitution of chlorine atoms .
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P ag‘ative met‘nod for: z-esi.ns5
Poxy reains’gith heating.s To obtai

- pdhesive’ ehe propertles; fire registance’?-an rmal-—
5P ers- conaisting ‘of alternating phosphonitrile end hydro:(yaromatic :
-structures (polydihydro;qarylenephosphonitrilatea) [sic ] were used as the phosphorus- :
: containing components. .The amount of epoxy resin used does not exceed 50%., The =}
resins obtained are designed for use in lacquer coatingsﬁand in glass-reinforced plas- ‘
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polyce organto_phosphotvs-compound, “phosphonitrile

ABSTRACT:. This"Author Certificate presents a method for obtaining phosphoniteile == -
‘| "polymers by thermal condensation of ‘phosphonitrile chlorides with dihydroxyphenols,
To decrease the condensation temperature, the phenols are used in the form of their

?llégli metal salts. The condensation is carried out at temperatures not exceeding
sQC. ; ‘ .
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- TITiEﬁ":~'.PolymérB \»ased on" phosphonitrile chlorides|and bispﬁenol phenoxidesq',
| 'SOURCE: Plasticheskiye massy, no. 8, 1966, 15-18 '

TOPIC TAGS: gt ... phosphonitrile chorides,. bisphenol
-| - phenoxide, bezt=weststant—polymer, reactive polymer , PolymeR HEAT RESISTADOE
| PHEMOL, RESsAg  POLYMER CHEAuSTRY T _ L ’ 4
| ABSTRACT: A study has been made of the synthesis of phosphonitrile chloride~
“|' bisphenol phenoxide polymers. This .reaction is of interest because it has the
following advantages: it proceeds rapidly at 70—130C in the absence of catalysts ;
without the liberation of HCL. The products exhibit high heat resistancePand contain
reactive phenoxide end groups. The starting materials were phosphonitrile chloride

S rid—santat-peh SR 313 fi

| _trimer andbr phosphonitrile chloride oily oligomers, and Na or K phenoxides of

‘}.'2,2-bis(p-hydroxylphenyl) propane or of resorcinal. “The reactions were conducted in
. dehydrated m-xylene, dioxane, or methyl ethyl ketone. The procedure is described in
‘‘the source. The following reaction mechanism is proposed . -
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| The optimum reaction conditions were:temp, 70—75C; time, 10 hr; phosphonitrile -~ .~
 chloride/phenoxide molar ratio 1/2 to 1/4. The yield in soluble and insoluble .

| polymers was about 85%. The mixture of crystalline and oily oligomers obtained in

| the synthesis of phosphonitrile chloride can be used as is in the process. . The i
,fpolyiners are fusible resins, soluble in polar solvents, and curable by heating ;0:

“| - paraform or urotropine, Orig. art. has:. 3 figures and 1 table. . [(BO]

| 'suB CODE: 11/ SUBM DATE: .nome/ ORIG REF: 011/ OTH REF: 005/ ATD PRESS:S)oy|
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AUTHQR" Zhivukhln 8. M.; Tolstoguzov, V. B.; Yakobaon F. I. . 2
ORG: mmmmmml Mnolow im. D. I Mendeleyev (Moskovslfiy khimiko-

.tekhnologicheskiy 1nstitut)

fTITLE Synthesis of. ol'dio""

: [SOURCE‘ Vysokomolekulyarnyye soyedineniya, Ve 8 no. 14 1966 727-731 .

o —TOPIC TAGS phosphonitrilate, esterificntion, polyesterification_

|- ABSTRACT' ~'Polyester exchange reaction of hexa‘nutoxytriphosphonitrilate Vlth

.} dlatomic phenols wes carried ont at the molar component ratio froml : 1 to 1 : 1.5.

.| The rate of polyester exchange .:depends on the concentration of the reaction mixture | -
.and" on the type of diatomic phenol.. Resorsinal ‘18 somewhat more active in poly- S .
»ester exchange. " In the case of hydroquinone, products with higher substitution but
lower molecular weight are formed.  Products which have a molecular welght of 3000 °
~t0 10,000 are easily soluble in alcohols and ketones and partially soluble ' e
a.romatic and’ aliphatic solvents.» Orig. art. has: 5 figures and 2 tables. [Based on SE
“authors' abatract] R o T . _ S y (vr} | -

:,stm conz.- '11,'_.07,./. ~_fs_uam' DATE: - Q9May_6‘3/ ORI VREF‘: 003/ OTH REF: 003

5h1 6h+678 86
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' ™ sounc CODE: un/oosoloa/oao/00110234/0237 !

s : 4;5 i

;SdUﬁCE'— Zhurnal prikladnoy khimii v. 39, no. 1, 1966, 234-237

ZABS e ;rom phosphonitrile chloridef:} and dihydric phenoIa
t ‘have high t‘nermal stabilityl fire resistance(fand other desirable properties. The»
,-.purpose of this work was to. investigate the reaction between phosphonitrile

-\ chloride-trimer and 2,2-bls-{p-hydroxyphenyllpropane, resorcinol and hydro-

‘quinone, It was found that’ phosphonitrile chloride trimer does nct react with

.. dihydric phenols below 180C, »1thex in the melt or in organic solvents. The re~
" action, accompanied by libération of HCL, takes place at 200C, or above, i nitr
- benzene or ditolylmethane, or at lower temperatures in some organic solveats in
;. the presence of quinoline or pyridine. The effect of the duration of the react
.| and.of the ratio and concenttation of starting materials on Lhe composition of

Coxd 1/2 .+ % .“_ L UDCL_ 547564541,
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Some ,¢6nc1ﬁé1§ﬁé_éonéérxﬁng the structure of the product
" are drawn from elemental and functional-group analyses,
_“infrared spectra. Orige art, has: 4 figures and 1 table.
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___ ZBIVUKHINA; GMe - :
— ._‘.h_ r— - [ - I i
Frost resiatance and dormancy in different wheat varietiee as -
: affected by tertﬂization. Uch, zap. MOPI 79:105-125 *60. -
: : (MIRA 14 9)

(Moscow Province--‘dhcat--Fertﬂizers and manures)
(Plants-—-?rost reaiatance)
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. ZHIVUKHINA, G. M. Cand Biol Soi -- "Frost resistance and stats of rest of

winter wheat under conditions of Moskovskaya Oblast," Mos, 1961 (Mo\i‘?gﬁi'a{'& '

~ Ped Inst im N. K, Krupsksya), (KL, 4-61, 192)
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. AUTHEORS: - Genkel' P. A., Zhivukhina, Go Mo " 80V/20-127~-1 -61/55
LR e e 4
- PITLEs - ~The Prooesa of Protoplasm Isolation as the Second Pha.se of

., Winter Wheat Hardening (Protaess obosobleniya protoplnzmy kak
- vtoraya faza zakalinniya ozimykh pshenits)

'lf'rznideCAtzﬁ‘ﬁ?oklagy Akademii nauk sssn, 1959, Vol 121, Nr 1 PP 220-223

- ABSTRACT: | ~The plants resiatant to frost are oharacterized by a period of 7
oL - long-lasting and: profound rest. The resistance of the tissues
- of resting plants is determined on the whole by the conditional
. peculiarities of the plasma (Refs 1-3). The lacking of growth
‘processes (Refs: 4-8 for winter wheat), the reduced metabolism' o
intensity as well as the protoplasm separation are characteristic _ -
" of the period of rest., During the period of rest the content in _
~ growth substances is considerably reduced (Refs 9-12). In plants
. hardened against frost and in e state of rest the protoplasm is o .
~ characterized by a higher viscosity and by a reduced permeabil- =~ "
- ity (Refs 18-19). The physiological processes are of little = =
- intensity in winter wheat (Refs 20, 21), The state of rest is
S : of little stability in winter crops. However, if winter wheat -
Card 1/4 is stored during the winter in a warm room for a few days only,

!
‘.‘
i1

BATE
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| Phacy os%a?,of Protoplasm Tsolation as the Seoona - Sov/20-1271-61 /85
. Phase of Winter Wheat Harder};ng' S i - 8 ST-6f65

' the growth Processes gtart quickly in oontrast to ligngoug - o
R Plants. The periocd of rest of the winter crops is very ghort
“becausg ng profound transformation of the protective. and supply
. Bubstances takeg ‘Place in their cells and because they have no .
. Teserve fat;which‘guarantees 2 stable otate of rest (Res 3)e
- The transition to the state of rest takes place under the
' :_influenoe,ofvautu'mn conditions of temperature ang
~the same o1 '

- carbohydrates; 2)
Properties (Rer 2)
- 8tate of the winten wheat
.- the authorg confirmed that
 from the cell-gove '
e ... fhe degree of the i
Card 2/4 - organs of the wint
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1,jA'Phaae of Winter Wheat,Hardening: S R : SN S
o : ia-notilong..The'protoplaam'ispartly detached only in 'a few

: cfepidérmicgcélls.'In'autumn and winter, g concave Plasmolysig -
U ds predominant.fAt,the turn of the Yyear many’damaged'and,dead
oells‘appear;;The most complete rest (according to the number

- of cells with separated Protoplasm), ang the most stable

A,(aceording %o the lengih

second stage of hardening of the winter erops i's attaingq e
‘which i8 connecteq Wwith the phyaico-chemical,changea of the .
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- The Prooess of Protoplasm Isolation ag the Becond 807/20-121-1—61/65
Phage of Winter Wheat Hardening .= SRR . , SR
.- protoplasm, The said separation ocours obviously just in the.
S -~ Becond’hardening stage and forms the final stage of the =~ .- ‘
Y development,of’thej resistance. to frost of the winter orops . -
' “under autumn conditions, Thers are. 1 figure, 1 table, and '
22 references, .21 of which are Soviet, - IR

- ASSOCIATIONS Inatitut f1ziologii rastenty im, K, 4, Tiniryazevs Akadomii
T U ineuk sssm (Insti,tute; of Plant Physiology imeni K, Ao
' . Mimiryazev of the Acadenmy of Selences, UssR) - -
' ' PRE.SEHTE'D{;". Februa.ry?, ."l9v59:.' 'by A, L. 'Kuréanov, Aoademician
- SUBMITTED: = _Pebruary 2, 1959 -~ - | '
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