Polymer(Korea). Published by the Polymer Society of Korea
Vol. 13, No. 5, 1989

AcrylonitrileZ} Diethyl Carboethoxyvinylphosphonate2]

2z3 o IZeHe YA

Aea -0 M7 -0 ML oo K2

[==]
AuThsta wP et - *AGnSm Bl sety AR sheta

(1989 24 13 H5)

Copolymerization of Acrylonitrile and Diethyl Carboethoxy-

vinylphosphonate and Its Thermal Properties

Woo Sik Kim, Suck Kee Lee, Chun Soo Lee,” and Jae Keun Lee**
Dept. of Polymer Science, Kyungpook National Univ., Taegu 702-701, Korea

*Dept. of Industrial Chemistry, Keimyung Univ., Taegu 704-701, Korea
**Dept. of Chemistry, Kyungpook National Univ., Taegu 702-701, Korea
(Received February 13, 1989)

2 2 : Diethyl carboethoxyvinylphosphonate (DECVP)E Wadsworthe] Y-S ol&
sle] olde] ApHY EL FEE FASAC o] TEFA9} acrylonitrile(AN)E 80T 9]
g g gelvs §HAA ) FFHEUE DECVP-AN 33 3o @ uhg-4y|
9} Alfrey-Price®] 2]& o] &3l DECVPY Q % edtE AN 1 2= Yoecve=
0.16,7an=>5.59, Qpecvp=0.16, epecvp=1.532] S LAt} Poly(AN- co -DECVP)9| €34
AS dEFE Mo A9E A FF A= poly(acrylonitrile) B} 7k Re 27

L8 R AR 2 FAMFES YehiRlc

Abstract : Diethyl carboethoxy vinylphosphonate(DECVP) was synthesized in higher yield
by Wadsworth’s method than previous method. This monomer was copolymerized with
acrylonitrile(AN) in N,N '-dimethyl formamide at 80°C using benzoyl peroxide as an
initiator. From the nitrogen contents of the copolymers, the monomer reactivity ratios
of DECVP-AN copolymerization and Alfrey-Price’s Q and e values for the DECVP were
deterimined. The results obtained was ¥pecvp=0.16, ¥Yan=>5.59, Qpecve=0.16 and epgcvp=
1.53. Thermal properties of the poly( DECVP-co-AN)were measured by thermogravimetric
analysis, As the results, slightly lower initial decomposition tempreature and much higher

char yield were observed in the copolymers when compared to poly(acrylonitrile).
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Fig. 1. 'H-NMR spectrum of diethyl carboethoxy
vinylphosphonate.
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Fig. 2. ®C-NMR spectrum of diethyl carboethoxy
vinylphosphonate,
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Fig. 3. IR spectrum of diethyl carboethoxyvinyl

phosphonate.

vhe} do] FEF MAOIE BTy ABE

& 5% ols= %%t}. ¥t ofzl DECVPY
TEZA o) 271 +£E HE-go] ¥ inherent
viscosity = 7 6}951E3r o] A} DECVPY #

ol 22 A& 9uldit},

ANe] 96mol%, DECVP7} 4mol% 8 &%
gae] IR 2HEAL Fig. 49 JehiAe
AN9] 24 F4mZ C=No| 22451cm™ol, DECVP
o] B4 F449zA C=07} 17282cm™ € P=0

7} 1250.0emel A 242} e o3l &
FA 7 T2 FAES gt
== gte| HSAH| % DECVPL| Q-egt

AN DECVP9 ZZ§A] o] wteAv &

T3] Qs EPHEEE 5%oltE 2H3IA
"%‘_i}*lﬁ-l—. Az FHAE dLENEA 4

A
IFHAFT GFA =4 A

LM - ol =

s
Q
g
it
€
o
c
@
Pt

b I— J —

L ¥ L]

4000 3000 2000 1000 500

Wavenumbers (cm™)

Fig. 4. IR spectrum of poly(AN-co-DECVP) (co-
polymer composition : (AN): (DECVP)=94, 0:
6.0).
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Table 1. Copolymerization® of Acrylonitrile(M,) and Diethyl Carboethoxy vinylphosphonate(M,)

Monomer Feed - ) . . Copolymer
Exp. No. (M) M) Rx. Time Conversion N Content (m,) (m,) e
mole % mole % (hr) (wt. %) (wt. %) mole % mole % -
1 55.0 45.0 70 1.7 14.6 85.0 15.0 0.11
2 60.0 40.0 64 2.8 16.0 89.0 11.0 0.14
3 70.0 30.0 38 32 204 94.0 6.0 0.21
4 80.0 20.0 16 4.3 21.8 96.0 4.0 0.29
5 90.0 10.0 7 5.0 24.2 98.0 2.0 0.44

2} The total concentration of two comonomers, 3.5mole /1

) Inherent viscosity (0.5!/dl in DMF at 25¢).
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; (BPO), 0.5wt. % ; temperature, 80C.
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Fig. 5. Copolymer composition curve for the system
AN-DECVP,
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Fig. 6. Kelen- Tiidds. plot for copolymerization of
An-DECVP(a=0.66).
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Fig. 7. Relationship between the ratio of DECVP
composition in poly (AN-co-DECVP) and the
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Fig. 9. TGA thermograms of PAN and poly(AN-
co-DECVP) at heating rate of 10C /min in air
atmosphere : (1)PAN, (2)copolymer (98 mole o AN -
2 mole 9 DECVP), (3)copolymer(96 mole 7, AN-
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11 mole?; DECVP), (6)copolymer(85 mole 7; AN-
15 mole?; DECVP).
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