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Abstract : The graft copolymerization of acrylonitrile(AN) and 2-vinylaphthalene(2-VN)
onto ethylene- propylene-diene terpolymer(EPDM) was carried out with benzoyl peroxide
(BPO) as an initiator in several solvent systems at 60°C. The synthesized graft copolymer,
AN-EPDM-2-VN(AEV), was separated from polymeric mixture by the extraction in the
order of n-hexane, dimethylformamide(DMF) and acetone. AEV was identified by IR spec-
troscopy. The effects of solvents, mole ratio of 2-VN to AN and reaction time on graft co-
polymerization were examined. It was observed that the grafting efficiency increased as dec-
reasing mole ratio of 2-VN to AN, The maximum grafting efficiency was obtained when tet-
rahydrofuran(THF) was used as the solvent. Decomposition temperatures of AEV and ABS
were 417°C and 370°C, respectively. The thermal stability of AEV was higher than that of
ABS.
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Table 1. Graft Copolymerization Conditions Used
in This Study

Condition Description
Mole Ratio of
[2-VN]/[AN]

Solvent System

0.50, 0.75, 1.00, 1.30, 2.00

Tetrahydrofuran(THF) (100)
THF / Toluene(75 / 25)
THF / Toluene(50 / 50)

THF / Toluene(25 / 75)
Toluene(100)
Polymerization 10, 20, 30, 40, 60, 90
Time(hr)
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Fig. 1. Block diagram of graft copolymer(AEV) iso-
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Fig. 2. IR spectrum of ethylene-propylene-diene ter-
polymer(EPDM), (chloroform film).
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Fig. 3. IR spectrum of poly(acrylonitrile-co-2-vinyl-
naphthalene), (solid phase, KBr).
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Fig. 4. IR spectrum of EPDM-co-AN, (dimethyl
sulfoxide film).
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Fig. 5. IR spectrum of EPDM-co-2-VN, (chloroform
film).
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Table 2. Effect of Mole Ratio of 2-VN and AN on
the Graft Copolymerization of ERDM: Solvent, THF:
Temp.,60C: Time, 40hr: BPO,0.12 g

Mole Ratio Total Grafting Grafting
[2-VN]/  Conversion Ratio Efficiency
[AN] (%) (%) (%)
0.50 46 123 54
0.75 43 135 51
1.00 42 138 45
1.50 33 118 37
2.00 26 106 34
100
s sof
3 6of
5
& a0p D
g
20t
0 A A A A A

0.50 075 1.00 1.50 2.00
Mole ratio [2-VN]/ [AN]
Fig. 7. Plot of grafting efficiency vs. mole ratio of
[2-VN]/[AN] in the graft copolymerization: sol-
vent, THF; temp. , 60°C: time, 40hr: BPO,0.12 &.
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Table 3. Effect of Solvent on the Graft Copolymeri-
zation of 2-VN and AN onto EPDM: [2-VN]/
[AN ]=0.75: Temp., 60°C: Time, 40hr; BPO, 0.12g

Exp. Solvent Total Grafting  Grafting
Conver- Ratio  Effici-
No sion { %) (%) ency { %)
1 Tetrahydrofuran 43 135 5l
(THF)  (100)
2 THF / Toluene 43 132 49
(75/25)
3 THF / Toluene 40 113 47
(50 / 50)
4 THF / Toluene 39 110 45
(25/75)
5 Toluene(100) 36 96 40
5
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Table 4. Effect of Reaction Time on the Graft Co-
polymerization of 2-VN and AN onto EPDM: [2-

VN]/[AN]=0.75: Solvent, THF: Temp., 60C:
Time, 40hr; BPO,0.128
Reaction Tota{ Graft.ing Graf:ting
Time(hr) Conversion Ratio Efficiency
(%) (%) (%)
10 24 37 27
20 31 65 34
30 40 111 45
40 43 135 51
60 53 221 62
90 63 244 64
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Fig. 8. Plot of grafting efficiency vs. reaction time
in the graft copolymerization:{2-VN]/ [AN]=0.75:
solvent, THF ; temp., 60°C: BPO,0.12 8.
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Table 5. Decomposition Temperature and Weight
Residue of Various Samples

Samples * Decomposition ~ Weight Residue
Temperature(C)  at 450C( %)
AEV(1) 400 64
AEV(2) 398 44
AEV(3) 390 34
AEV(4) 385 27
AEV(5) 360 17

The number of pharentheses denotes the solvent used
in the graft copolymerization

(1) THF(100): (2) THF / Toluene(75/25): (3)
THF / Toluene(50 / 50): (4) THF / Toluene(25/
75): (5) Toluene(100).

* Synthetic condition of AEV:[2-VN]/[AN]j=
0.75: Temp., 607C: Time, 40hr; BPO, 0.12 8.
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Table 6. Decomposition Temperature and Weight
Residue of Various Samples

Samples Decomposition =~ Weight Residue
Temperature(C) (%)
ABS 370 13
AES 390 25
AEV* 417 53

* AEV synthesized from the graft copolymerization
of 2-VN and AN onto EPDM : [2-VN]/[AN]=
0.50: solvent. THF: Temp.,60C; Time.40hr: BPO,
0.12g
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Fig. 10. TGA curves of ABS, AES, and AEV :heating
rate=15C / min in air,
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