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The Polymerization of Complexes of Nitriles

Li Man-fu, Teng Yun-shieng, Pan Cheng-yao, Wang Hai-hua
Abstract

A new polymerization, which is due to she complex-formaticn of
monomers, has been studied, In the temperature range 140--350°C and in
the absence of oxygen and moisture, the polymerization is carried out by
using acetonitrile, propionitrile, valeronitrile and e<-tolucnitrile to form
complexes with zinc chloride, It is found that both the yield and rnole-
cular weight of the polynitriles increase as the temperature ranges from
140° to 320°C, and as time of polymerization rises from one to 20 hours.
The order of chemical activities of monomers is found o be as follows:

Acetonitrile > toluonitrile = propionitrile > valeronitrile,

According to the author’s preliminary investigation, the ZnCl,-nitrile
complex may be considered as a reactive element, taking part in the po-
lymerization, owing to the migration of o<-hydrogen of monomers in the
complexes,

It is shown that the characteristic absorption band of the conjugated bond
+C = N3, (1610 cm™!) appears in the infrared spectra of the polymers
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while that of the group ~C=N (2250 cm~!) completely disappears. This

confirms that the polynitriles have the following backbone structure

-{-C=N-)-,(R=CH;-,C,H;-,CH;(CH;);~,CeH5-CH,-). This a new type
I

R
of polymers with high thermostability, and the volume-resistivity 109 —10!2

ohm-cm, The resistance-temperature relationship is ¢ = poeAE/sz' Fur-

thermore, the polymers give signals of the electron paramagnetic resonance.
Thus, this type of polymers is contains properties of semiconductors,



1. W — EU SR AT R A To A BT

B B & & v P om o il i 4 Tople (7)4
E R RN Cole 5 om s | % [ om| o [ 100 (0ml0
1 200+2 | 7 |12.8| BAEESEK T R WO E| 0.088 0.058

‘2 20042 J14 | 28.1 .t — — e /| 0,084 0.062

Z| 3 20042 21 | 45.5 HE — 4 — | o |l 0082 | 0.0
4 200+2 28 | 44,9 BFHRARBGHE | — | — 12 rr | 0.069 0.066

5 | 200£2 _ 42 544 Bk —_— — v berlo0.077 0.074

6 200+2 14 |®1| BaEksr | — | — | m || o.084 | o0.062

7 295 ~13 | 42.1 Bk _ v | er g 0,074 | 0.073

| B | 20025043 | 4,10%%% 653 | BARAEMEAR | — | — WA | o | 0.078 | 0,078
9 |206,250,800+1 4,2.7. |77.7 | mamkmk | — | —— | #og || 0.086 | 0.085 -

10 1200,250,320+2 4,2.7. | 62.6 | ISBEAEGEHE | — | — | #WHW || 0.074 | 0.073

11 32042 5 |51.2| MGmEAemE B | B | B | B| 008 ) —

12 | - s20+2 g |56.3| mmeEmgE | o | % KIS | 0.088 | —

P o1s | amre |12 |60.5 | mmemaBE | o0 | o bl loooTL | —
14 - 320£2 - 16 61,8 =R vy e | | e 0.062 —

15 | 82042 20 | 60.6| BAFEHE | o | o | o o] 008 | —

#g 250 20 | 20.5| FHRAKRY — & —_— 1 — —_
7| 280 20 | 82.2| BRGEERE | ® KuNsm B (A 000 | —

| 18 ©300 20 |55 H.E " 1 [ RERGEE | 0.050 —_

: 19 320 20 80.6 | HoaEAPRE B | R 12 1’ 0.087 _

20 340 ) 20 66.7 Rk re T Pr I 0,078 —_

*91 | 28042 20 |10.9) BEERm w | 58 | R”Ry [mel ool | —

®02 | 80042 20- | I7.7 | KRB IR | 5 3 18| nos —

K| oz | 30042 00 | 25,0 mmEEAEE & | o o | 003t | —

2 | 300+2 20 {BE —| = = = == | —

25 32042 5 22.3 | kaMEGEE) | B | #E | ®/E @RE| 0.048 —_

26 32042 8 |2o.0! kemtEE | R K v || 0.080 | —

- 27 | 320+2 12 |82 RS 73 re 5 5| o0.088 _

28 32049 16 |30.2| REmEEDE A & v || 0088 | —

29 3i0+2 20 48,6 | 2HEBEHHE ' 17 17 1 0.070 —_—

30 25042 g -|s0.6] memmeE | ow | m | om |Bw o0z —

31 2802 2 32.2 ik o e re . 0.050 | . —

#| g 300+2 8 |88.1 mESAEGRE | o | o ;o | 0083 | —

23 32042 8 | 88.3 | WEREAELRGE, o " v || 0,088 | ——

, 84 850+ 2 8 |80.3| BEEERA  HOVE HOW | W 0078 | —

T s 32042 4 |70 meamgmr | % | % W |Bm o0.048 0 —

26 320492 8 |88.3] mmEEERE | o | S| o | 0085 | —

P 320+2 . | 16 | 88,8 HE | s re | er| 0.088 | —

38 300+2 24 | 89,5 | IREGRMEBE |HH4E " rr | 0.061 —_—

) 320+2 32 | 85.6 | EREABEGEE | o ‘ te re s | 0.065 —_

(R L) » a7 AR TE BRI
*_ER At ZNE140°C, 4/ TR, EZE200°C, 4/heh JRIES50°C, B/,
E e B L E1900° CE 52 4 /N, EETMB) 260°CRATL0N, TEHSEH. TEHE (9,10 ) R
A5 EHED. .

a2 (13= {2 gy—tumy /¢ st



