HWAHAK KONGHAK Vol. 29, No.6, December, 1991. pp. 752-756
(Journal of the Korean Institute of Chemical Engineers)

= g

TGAOI A2 BISSE eiTof 2Het 471 :
A, Ejojol, BalAe W Ane| bz

4y

ATEAALATL A QT
(19914 59 20 A< 1991 9% 24 A=)

Comments on the Kinetic Study with Thermogravimetric Analyzer :
Case Study of Coal, Tire and Plastic Pyrolyses

Young Sung Ghim

Energy and Environmental Research Division, Korea Institute of Energy and Resources,
P. O. Box 5 Daedeok Science Town, Taejeon 305-343, Korea
(Received 20 May 1991; accepted 24 September 1991)

2 o

TGA Z3}7} Arrhenius el Sm2lol] duh} ZHs=7EE o 4 sl & AAsEL, ol& 7hd4
AstE A B v Aebd, S5 HAe] AT ArEEAFR], 28a golole] AR Aol 7t7)
A&7 Bopeh k] Adiall e Arrhenius el o] S o) v]A FabebAl ATEb W wkE PS 5 Avtang
Fepoel o] A-sl= Arrhenius el o] SxA3t 2 2ol E Bgich eleloo] ARl A S Zuta)
Zeprel o Bahe) 7 A4S vehliglEdl 94| Arrhenius Hefe] £xrog R3] AAMEE ofele
Hxoick

Abstract—A method to know how much the thermogravimetric data are close to the Arrhenius-type rate
equation was suggested. By using this method, pyrolysis of lignite that did not soften or swell with increasing
temperature was proved to be well explained with the Arrhenius-type rate equation. On the other hand,
pyrolyses of thermoplastics such as PS were far from the Arrhenius-type rate equation due to the significant
melting and swelling with increasing temperature. Pyrolytic propensity of tire chips was between those of
lignite and thermoplastics but was still distant from that expected by the Arrhenius-type rate equation.
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Fig. 1. Setting of isothermal temperature T. and location
of tna: according to the Arrhenius-type rate equa-
tion.
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Fig. 2. Plot of time of maximum degradation rate vs. iso-
thermal temperature for the pyrolysis of Pakistan
Lakhra lignite.
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Fig. 3. Plot of time of maximum degradation rate vs. iso-
thermal temperature for the pyrolysis of polysty-

rene.
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Fig. 4. Plot of time of maximum degradation rate vs. iso-
thermzl temperature for the pyrolysis of polyvinyl
chloride.
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Fig. 5. Plot of time of maximum degradation rate vs. iso-
thermal temperature for the pyrolysis of a passen-
ger-car tire.
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NOMENCIATURE max2 : maximum degradation rate when maintaining

temperature T, after heating with a rate of B

A :frequency factor [min™']
E :activation energy [kcal/mole] : REFERENCES
R :ideal gas constant [1.987X10 3kcal/mole-°K]
T :temperature [degree] 1. Wendlandt, W. Wm.: “Thermal Methods of Analy-
T. :isothermal temperature [degree] sis”, 2nd Edn, Wiley, New York, NY(1974).
T, :initial temperature [degree] 2. 71ed A3« 8}shEs}, 29, 503(1991).
t  :time [min] 3. &9 “Hr)agk Here] o]4r|E A+ (D7,
w  :weight fraction FrEYApdel i AR A, Bat7|EA(1987).
f  :heating rate [T/min] 4. Bouvier, J. M., Charbel, F. and Gelus, M.: Resourc-
max1 : maximum degradation rate for heating with a es and Conservation, 15, 205(1987).

constant rate of B
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