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ABSTRACT

The thermal degradation of poly(methyl methacrylate) (PMMA) and poly(acrylonitrile butadiene
styrene) (ABS) terpolymer as well as their mixtures were carried out using the thermogravimetry
and differential scanning calorimetry(DSC) in the stream of nitrogen and air with 50 ml/ min
at the various heating rate from 4 to 20C,/min and temperature from 200 to 300C

The values of activation energies of thermal degradation determined by TG and DSC in the
various PMMA,”ABS mixtures were 34~ 58Kcal” mol, 35~54 Kcal” mol in the stream of nitro-
gen.

The values of activation energy of ABS20% mixture was appeared high in camparison with
addition rule.

According to increasing the composition of ABS, the temperatures of glass transition and initial
decomposition temperature were increased.

PMMA,ABS mixtures by the analysis of infrared spectrophotometer were decomposed by
main chain scission in the stream of nitrogen.

1. A = 453 w3 HAAEE AMP =Ha gl
olf3t Ex o g mTAReA A, WasH,
At REAA B 232 F71) 5 et Yol A So) 343 emulsion styrene —butadiene
EalE ehFol ) gt e Yot el g o) 31¥-(E—SBR), chloroprene 32F(CR), acrylonit-
7880, A7) R AR 4a¥shy Aeste) $ rile —butadiene 22-F(NBR) } carboxylated nitrile

11



1‘?‘%2’@3& %Z—I‘E% %#n“‘

5 52 Mg Q72 o} AH8-Ale] £& NBR/PVC
Y} NBR ©]\} EPDM®| E3E Q392 Yo &,
A, LH“]-E’“ WHASo a7l Fashs,
E3) 4k} o, 4, o F, A2 9 E3E2]
2)ste opr|El= 2T kst it At
Fa3jch

=3 EehAE AN ekt $EE Sole
poly(methyl methacrylate) (PMMA)+= FZ(iso-
tatic, syndiotatic) 2} =% 31— 100 ~200T) ol =
2 #+AEF58Y 97, PMMA—Te33gEe)
SR dHA A ek A79 2 Saeki” o 2Jg
PMMAS] 371543 i A7E £7134F(or-
ganic photo fiber)\} Ftl23 7ol I g
o] &= )k

ol21gt ¥} Fekad AFe] AFNAE S

= A Gt A Q77 A A FEE ook
sleg 2 o7 PMMAY tH4-& B4} A &8

A1 9] poly(styrene— co —acrylonitrile) (SAN) %
fARE 24 7FA= poly(acrylonitrile —buta-
diene— stryrene) (ABC) & PMMAC-°l #H713te] o
AAEE £ 523l E917) 7137, A
A)9 5, Hrpe] Wil g dEHATS
ZE e AoA e dTsisich
2. o] =

SR Aol HF AsEE 2L vjEy
9-14) 2‘4 A=} }ﬁ 15—-17) 04 % H].z-]/\_] \ﬂls) %__Q_qug) A]
AFAtdey® oz RFHAr) Table 1904 B
£ule} 3to] vlE © 2 Kissinger?, Freeman— Ca-
rroll”®, Chatterjee— Conrad'”’, Friedman'?, Ing-
rahm— Marier', Vachusk — Voboril'®¥ $°] l%,
B o 2+ Horowitz—Metzger'®, Coats— Red-
fern'®, Ozawa” S°] Slow A|xFAldaiy o

A& 8t iAol dig A75 B ¢S Barrett® %ol it}
FA g3 Wi ZAAREE F7F 219171998

Table 1. Reported summary of kinetics model equation.

Method Kinetic model equation
Kissinger EB/RT:=A exp(—E/RT»)
- (E/R)A(1/T) _ Aln(de/dt) _
Freeman-Carroll An(1-9) Aln(1 o)
. 1 dW
Chatterjee=Conrad ln( - WT) =ln A+n In <Wa> E/RT

“Frledman it

m(d")—ln A(1-c)"-E/RT

Ingraham-Marier

log (dw/dT) =logT —logB +logC — (E/2.303RT)

2 2 2
Vachusk-Voboril (dc/dt”) T

(de/dt)T* E

(dc/dt) @T/dt)

"~ @T/d) R

Horowitz-Metzger ]n]n( 1 )%,9;
~log(1-¢) AR __2RT\] E
Coats Redfern log[ T ] log [ﬂE ( 1 E >] 7 303RT
Ozawa d log B/d(1/T)=0.4567 E/R
dH/dt _
Barrett In H-1) =ln A-E/RT
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. Nitrogen cylinder 7. Electric furnace

. Air cylinder 8. Thermocouple
. Carbon dioxide cylinder 9. Sample boat

. Flow meter

W N e

10. Temperature co-
ntroller

5. Sample holder 11. Gas chromatog-
raph

6. Thermal analysis
system

12. Infrared spectro-
photometer
Fig. 1. Schematic diagram of experimental appa-
ratus.
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Fig. 2. TG and DTG curves of PMMA, PMMA50
/ABS 50 mixture, and ABS in the thermal
decomposition.
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Fig. 3. Derivative method plots at the fractional
weight losses for the thermal decomposi-
tion of PMMAS0,/ABS50 mixture in the

stream of nitrogen.
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Fig. 4. Integral method plots at the fractional wei-
ght losses for thermal decomposition of
PMMAS80,”ABS20 mixture in the stream
of nitrogen.

WHE Ozawall S ©] 43l log B9 1/ TH#A A
7} Aggol we} 7)&7jol A AR S T3}
28)olck Fig. 37} Fig 494 & 9%o] &
S-S ARl HEEEE AL ge g 95
ZFEAe A7t A ZAsUAE T 4

fr

Ae Aol stk

4. 2. AXFALTY

Fig. 55 A1A5Ad 3 (DSCH)F Barrett®-&
Apg-ste] &+PMMA <} ABS 2 ABS7} 50% 3 7}€
Algol W dH/dteh 1./TY AR HE 7
71 A BAse RS Fahe 1 olt)

Table2 $} Table3 + PMMAS$} ABS¢ &%
B Wslel] w2 vy HEy 2 DSCH-E At
g3te] Aol FrI7)FlN A Al 2 AR
A sl 2] 31-& vepd Zolch AubAql &3
AR e EEZ HE| DSCH2ZE T3 $A 3}
yAgte] Aol T3 g3 FARE AFHE

1
O : PMMA100
O : PMMAS0/ABSS50
0 o A1 ABS100
a\
T
T (
o
-2 v\
o]
-3
-4 . \ .
1.4 1.5 T . 1.8

10/T ¢ K7)
Fig. 5. Application of DSC method. for the various
composition in the stream of nitrogen.

Table 2. Activation energies of PMMA and ABS mixtures in the stream of ‘nitrogen.
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Composition Fractional Derivative C.R. Integral C.R. DSC C.R.
weight method method method
PMMA.”ABS loss E E E
C (Kcal/ mol) (Kcal” mol) (Kcal/ mol)
0.01-0.24 311 0.902 35.0 0.884
10076 0.25—0.38 19.6 0.923 21.0 0.819 35.1 0.946
0.39—-0.99 434 0.999 36.8 0.994
Average 370 341
0.01—-0.06 52.1 0.964 539 0912
80,720 0.07—0.24 34.7 0.972 372 0.982 473 0,966
0.25—0.99 49.2 0.994 46.9 0.993
Average 46.2 45.5




Poly (methyl methacrylate) 2t Poly (acrylonitrile butadiene styrene) 2Fe| E3toll 23k d-Fald ol At A7
0.01—0.05 21.7 0.903 315 0.947
60,740 0.06—0.18 12.3 0.953 209 0921 411 0,984
0.19—0.99 51.2 0.993 44.8 0.983
Average 432 39.2
0.01—0.05 364 0.995 411 0.963
5050 0.06—0.17 275 0.992 30.6 0.902 493 0,944
0.18—0.99 53.6 0.998 542 0.995
Average 51.3 51.6
0.01—0.04 422 0.986 44.7 0.983
40760 0.05—0.11 317 0.999 33.8 0.972 504 0.956
0.12—-0.99 52.4 0.997 51.8 0.999
Average 498 494
2080 0.01—-0.99 53.0 0.940 58.6 0.943 54.0 0.977
0./100 0.01—0.99 534 0.995 529 0.972 54.1 0.947
Table 3. Activation energies of PMMA and ABS mixtures in the stream of air.
Composition | Fractional Derivative C.R. Integral C.R. DSC C.R.
weight method method method
PMMA . ABS loss E E E
C (Kcal/ mol) (Kcal/ mol) (Kcal” mol)
0.01—-0.30 359 0.907 441 0.903
100,70 0.31-0.40 23.7 0.933 30.6 0.938 209 0.932
0.41—-0.99 25.1 0.998 24.8 0.974
Average 28.3 31.2
0.01—-0.17 40.7 0.999 444 0.899
80720 0.18—0.46 32.8 0.925 34.1 0.998 362 0,938
047—0.99 314 0977 32.2 0.972
Average 33.0 34.3
0.01—-0.25 39.0 0.924 41.7 0.913
60,740 0.26—0.65 21.3 0.988 26.5 0.976 393 0943
0.66—0.99 414 0.999 30.0 0.998
Average 32.7 315
0.01—0.19 318 0.897 379 0.901
50750 0.20—0.53 345 0.933 28.0 0.923 35 0972
0.54—0.99 416 0.998 326 0.997
Average 357 33.9
0.01—0.09 27.7 0.901 364 0.902
4060 0.10—0.40 29.8 0977 309 0975 339 0.987
0.41-0.99 334 0.997 315 0.996
Average 318 322
0.01-0.20 214 0.895 322 0.897
40,760 0.21-0.99 372 0.994 325 0.991 335 0.993
Average 34.0 324
0100 0.01—-0.99 39.0 0.976 384 0.965 40.5 0.966
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Fig. 6. Variation with composition of the activa-
tion energies determined using the va-
rious equation of thermal degradation for
PMMA,”ABS mixtures in the stream of
nitrogen.
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Fig. 7. DSC traces for the various composition
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rature for the various composition of
PMMA,”ABS mixtures in the stream of
nitrogen.
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Fig. 9. FT—IR spectra of decomposed PMMA
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Fig. 10. Infrared spectra of thermal decomposed
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Fig. 12. Effect of reaction time on carbonyl index.
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