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Thermal Decomposition of a-Methylstyrene
and Trans-pf-methylstyene with
Benzaldehyde
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Sheng-Y1 Lin,

Abstract

Styrene monomer (SM) is widely used in petrochemical industries and it becomes a
necessary material in daily life. SM may mixing with oxygen to oxidize as benzaldehyde in
storage circumstance. Benzaldehyde was contacted with SM and its derivatives that involves
a-methylstyrene (AMS) and trans-B-methylstyrene (TBMS) to confer reaction in exothermic
runaway behaviors. Differential scanning calorimetry (DSC) and thermal activity monitor III
(TAM 1III) were employed to determine the thermokinetics and safety index of AMS and TBMS
mixed with benzaldhyde, respectively. The exothermic onset temperature (Ty) occurred at
high temperature and the total heat of reaction (Qo) Was increasing in styrene comparing with
benzaldehyde solutions. The above reaction did not result in potential thermal hazards in the

polymerization process, except for degrading its product quality.
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(3 a-FEARLUHR-FAELH WAL FRARFH (AC nin') Tohivg
RGBS BIREG R
HE | e S | TR i) EAEEN
Bt 2 JE I FEE e
(W, mg) | 5 R | AR M
(AH,Jg ") (AH, T g ") Qo I £
(T03 OC) (Tmax aOC) (T0> OC) (Tmaxg OC)
o-FHEE 2% 6.9 1382 19.5 14222 360.2 264.8 405.8 2843
o-FHEE 2% 2.3 124.9 19.1 126.8 276.2 3702 393.4 3893
+ RHIE 22
(4 R-B-FHAELHAR-L-FAELHEWAXTFRABFH AT nin) T
RGBS BIREG B
EE | e TBESR | T TR
Bt 52 JEA 572 HA R
(W, mg) |tk VR | IR R
(AH, T g ") (AH,Tg ") (Qou, I 27
(To, C) (Tax »C) | (15, C) (T, C)
B2 -B-F IR 28 5.1 89.7 42.6 109.0 388.5 249.3 4399 291.9
I -B-H 3 2 2.6 109.0 17.1 112.3 3527 221.6 530.8 238.7
RN 2.5
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2. ZHEMEEVRET I (thermal
activity monitor 3101/3102,TAM 1IT)
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25 a-FARUHE - FRRUHAARIRE R SHEM TR T ETHREIE

X W FFERIENFE (TMR) [ ERRE e
H# e Hi Fat
e e () (hr) (hr) aegh
970222 o-HH B 2% (0.5440 g) Glass 90 112 20.1 153
- 2 0.2710
970222 ¢ REFLE ( &) Glass 90 1.2 24 10.3
L (0.3225 g)
970218  o-H X 2K Z % (0.5296 g) Glass 100 49 8.4 16.1
SHEE 2 M+ 0.2731
970218 REFLHE ( &) Glass 100 1.1 1.9 7.4
g (0.3181g)
% 6 R-B-FEEAUMER-L-FEREAUHRASRFTHERZ ZREMEAFT T ETRUE
. - - W BFERQMENFRT (TMR) [ ERRE R B2
HHA S HE (9) fas (C) (hr) (hr) a g")
970224 S -B-H £ IR 2 S (0.5363 g) Glass 80 1.9 12.3 20.5
-B- W2+ 0.2776
gr0004 BT EE LA (0.2776 ¢) Glass 80 23 8.3 19.1
TR (0.3215 g)
970222 K -B-F 2% (0.5435 g) Glass 90 1.8 8.5 247
DNE T R 0.2736
970222 BL-p-H M L ( &) Glass 90 1.4 73 14.2
RHEE (0.3259 g)
970218 I -B-F 2% (0.5378 g) Glass 100 12 53 233
CE L 2K+ 0.2766
970220 BC-p-FH AT L ( &) Glass 100 1.2 49 12.6
R (0.3207 g)
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FA R e £ /5 R220( Arrhenius equation )
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L~ E&
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% - HOE K 2 M
(para-methylstyrene,PMS) DL 25 LL IR &
IR HH I G FH R R R -

ZENR

[1]Brighton, C. A., Pritchard, G., A. Skinner,
1979, Styrene Polymers: Technology and
Environmental Aspects, Applied Science
Publishers, Ltd., London, UK, pp. 1-14.

RIJE#SE » 2005 » A TEFH - Tk
FEASHRLMERR - H 4-9

[BIAEE ~ =R > 1997 > " SE I EL
PERGIAT ) ATy - 26 42 &
o1 HE o H 1527 -

[4]Sun, Q., Farneth, W. E., and Harmer, M.
A., 1996, “Dimerization of
a-Methylstyrene (AMS) Catalyzed by
Sulfonic Acid Resins: A Quantitative
Kinetic Study”, Journal of Catalysis, Vol.
164, pp. 62-69.

[5]JAmos, J. L., Coulter, K. E., and
Tennant, F. M., a-Methylstyrene,
Chapter 15 of Styrene, Its
Polymers, Copolymers, and
Derivatives, eds. R. H. Boundy
and R. F. Boyer (Hafner),
Rheinhold, New York, USA
(1952).

[6]Sigma-Aldrich, Material Safety Data
Sheet (MSDS).

(71 B A N 65t ele Bt bl s 4
BTG EAEMCE R
http://w3.itri.org.tw/accident/ °

BlEEH 2L 2 EEHERHER
http://www.chemsafety.com/cir °

(917 B b 5 5 40 %% HL & (National
Disasters Prevention and Protection

Commission, R.O.C.),

’

http://www.ndppc.nat.gov.tw/ °

[10]ERFE S - 1994 » fif 7= ff i AR 5T

(METTLER DSC25) #E#ERAE J7 ik
(BT ) > R B %

YNEEE £330 i e A e
Pt -

[11]Thermometric AB and Scitech Software
AB, Sweden 2006.

[12]European Chemical Industry Council,
2000.




