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Abstract : Thermal decomposition of the copolymer of o-Methylstyrene(AMS) with Acrylonitrile(AN) was investigated.
The copolymer was synthesized in a continuous stirred tank reactor(CSTR) at 80°C using toluene and benzoyl pero-
xide(BPO), as solvent and initiator, respectively. The reactor volume was 0.3 liters and residence time was 3 hours.
The activation energy of thermal decomposition was in the ranges of 34~54 kcal/mol for AMS with AN copolymer. The
thermogravimetric trace curves were well agreed with the theoretical calculation.
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Fig. 1. Schematic apparatus of experiments.
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Table 1. Experimental Conditions

Item Condition
Polymerization Temperature 80°C

Solvent Toluene

Solvent/Comonomer ratio 4: 1(v)

Initiator Benzoylperoxide

Initiator concentration 10mmol/L

Residence time 10800sec
Reaction volume 0.6L

BPOE wH&-7]o £3iA17] & AAF<% 3.33ml/min
2 EFE 27 SeAEEEEA, AAAE)
g vFPZ2 FYATEAN ALEE A 3l
A Be-g YA FG AFAIE 3A ke R ko
AFEE X8 Hete FEANLE evlz 4
sl TS YT AEE 08 7HHe=s
AF sk vEuAd ¥ WL Zo wuk YAA T
FHAHA7I(1G3)E oAt JFAZI|NA F
UZF 7Y AXAAL. o) dH} e

a-SAN FE5TA 2 &8 EA4

22 A4 F5g AHEE A

o vErhic

33. &4

3.3.1. FILIR 233824

gl Mg FREANES Yt 222X E
234171 AEE KBr Toll =28 & SAE A4
713 FT-IR &2 E4E-24 7](NicoletA}, model 710)
£ olg3dle Bal2E E g 24wl o2
g ATE o] A8 FEREE F45% of
o FsE ARE #2 Somimine] F471FolA
FoR 2r A72E 7FEAIZ] $ 10022mge] A
B2E 30 59 52 dEHAA Atk

332, YARA(EA)

HEE o-SAN FEFAY 2AdulE T3] A3
o] YA4EA7](Carlo Erba Instrument, model EA-1108)
g ol gttt B4 wn ARE gy £
oln] B3tk

3.33. 45 FEA(TGA)

S8 RS Ts] st §41
A BetEY) s AT 2 IRES §F T
7] 98ty EF 3 £417)(Du Pont Instrument, model
951)% ol-&3olrh AP L 8+0.imge] ANEE A

Journal of the KOSOS, Vol. 20, No. 3, 2005



o-SAN SEEH 2| EE S

&, {3 S0ml/mine] FA71F8tl LA 7t
& 5(12T/min)E 30~500C7HA] SRA|A &
HAFE AU

334. QES vhg aFntETHY B4 (PGO)

AR RSN BT FLPES A
7] Y18k} PGC(pyrolysis gaschromatography : CDS
pyroprobe mode 1000 : Hewlett Packard model 5890)
£ A3l o] W SAZAL ultra 1 ZAH 2
d& A WHEEE 250C, HE7]E FID
HE)2A 250C, FYTE 250ToIem o 2
EE 30CTEE AF)AA 300CEEE AF7HA
2842 20C/mn=E st9ch 183 dEH:
oA 10x3t AF F A FAskAth

4. A% P DB

Fig. 2(a)= AMSS} AN9| AW st net 35
Fate dojzl FFEAE /MEEE 2T/mine €
B3 AAL de] dFaasade Jehlidich 2
Yol A AMSY] o] FIHETE FTHA ] £
HeEE 7S & 4 U ol= AMS9] 3
o] Z7}aE dAlo] Sl S vElllE Aotk
12°C/ming] 7F9E&E2 AMS/ANA] 553418 <4
A2 u, AN9| Z2/Aduisle 8 EFF5d
o g HE A% 27| EIL5(T) W3 E Fig 2(b)
o Yehiich 358A 24 5 AN9| ko] 7}

1.0
08
0.6 |
Q
- e AMS/AN=59/41
04r . AMS /AN=54/46
«— -« AMS/AN=53/47
«—« AMS/AN=50/50
0.2 | «—- AMS/aN=46/5¢
0.0

0 100 200 300 400 500
Temperature (°C)

Fig. 2(a). Variation of TG curves of poly(AMS-co-AN} with
different copolymer compositions(mol ratio) degraded
in Nz at 12°C/min.

st=otMsts|x|, M20H Hi3%F, 20054

Ao

rH

el

T

400

360

320 +

T (."C)v

280 .

240 +

200 . .
0.40 0.45 0.50 0.55

Mole fraction of AN
Fig. 2(b). Variation of the initial de-composition temperature of
poly(AMS-co-AN) with different copolymer composition
(mol ratio) degraded in N at 12°C/min.

a-SAN ZZA o] Baukg w2l 2
At 371 fate] ETEA 240l AMS/
AN=53/47¢] a-SANZZHAo] thEk 2] (4)2] In(dc/dt)
9} I/TRAZ Fig. 39 Vel Aoz Foizl 3}
&9 7147 E8E 747 B UxE i
Aot a8l o]F FFHA FolA AN &% SVt
o) wlg FFEaBAdsolx] WS Fig 40 2
o3, F BavA e EedAdseuixE T3t
& Table 20 eI Fig. 404 ANS] 3ol
Z745hol we} HoEsaAsluxst okttt
7} Z2sksic) Fig 5 Bauhg sl vke
A5et NEAFE F3h7] Ast 4 (5)9] IfA -
f{1-0)]2} In(1-c)2}e] #AAE Vehd Aoz 1 7]&
71 2RE drealss, AHOZHE YR ASFE T8

—-0.5
-15} o o
4 AA ¢
—~ a
T 25}
>
© A a2
~— [e)
c -35F ]
o\ ©o
—45t °©
o
-5.5 s : :
1.4 1.5 1.6 1.7 1.8

10°/T(K™)
Fig. 3. Friedman plots on weight losses for the thermal de-
composition of copolymer(AMS/AN = 53/47).
(0:0.1, @:03, 2:05 A:07, [1:08 HW:09

87



E ( kcal/mole )
8
L J

20 . "
040 045 050 055

Mole fraction of AN
Fig. 4. Dependence of the activation energy of poly(AMS-00-AN)
on thermal degradation on copolymer composition.

Table 2. Activation energy E, reaction order n and pre-
exponential factor A for the degradation of copolymer

(AMS-co-AN).
((Mi] = AMS, M : AN)
Composition Main Stage
(M V[M:]) Average E E
[model%] [keal/mol] n A
o [kcal/mol] [min™}
59.21/40.79 429 436 251 | 2.8x10"
54.34/45.66 445 46.6 180 | 3.1x10"
52.59/47.41 53.4 577 2.07 1.6 x 10”
49.64/50.36 50.2 55.5 154 | 12x10%
45.86/54.14 34.7 40.2 098 | 4.0x10"”
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Fig. 5. Plot of the determination of A and kinetic order of
copolymer(AMS/AN = 53/47) at main stage.
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