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ABSTRACT: Thermoanalysis curves of combustion of a
petroleum coke water slurry(PCWS) were recorded by a
thermogravimetric apparatus. Kinetic parameters such as
activatin energy of PCWS were evaluated by four different
methods, and compared with that of a coal water slurry(CWS)
prepared with bituminous coal from Yanzhou, Shandong.
Results show that the activation energy of PCWS is smaller
than that of the bitumous CWS at the same conversion ratio;
using Coats-Refern method, an average activation energy of the
whole combustion process can be achieved, and the reaction
order, n, of PCWS and Yanzhou CWS is 0.7 and 1.0
respectively; the relationship between activation energy and
conversion ratios can be plotted by Flynn-Wall-Ozawa method,
also by Friedman-Reich-Levi method, and the results of the
latter are more credible; furthermore, it was found that
activation energy obtained by Dollimore method, which is not
originated from the Arrhenius formula, approximated to that by
Friedman-Reich-Levi method and the last two methods are

superior to others in evaluating kinetic parmeters of PCWS.

KEY WORDS: petroleum coke water slurry; coal water slurry;

thermogravimetric analysis; dynamic analysis
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Tab.1 Characteristic parameters of PCWS and the
Yanzhou CWS

FE i WRIE /% R /(MPa-s) P30 /um
IKEEH 68 970 383
TR 65 651 58.9
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Tab.2 Proximate and ultimate analysis of the parent
petroleum coke and coal

TS H/% Quetad/ TCR I/ %
Mg A Vig FCig (kI/kg) Cas Hag Nag Siaa Ouaa
FiEE 0.86 3.04 10.60 85.50 36451 85.63 3.11 1.03 6.27 0.06
ZEMIEFE 1.15 20.39 28.61 49.85 25970 64.14 4.25 1.29 0.70 8.08
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Fig. 1 Conversion ratios of PCWS
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Fig. 2 Conversion ratios of Yanzhou CWS
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Tab. 3 Kinetic parameters of PCWS and Yanzhou CWS
acquired by Coats-Redfern method

RN TREEAR WS R R JRETRIT MR

i Z¥n  (*C/min) C (kJ/mol)  Als™ ZHR
125 461~645  83.42 50489  0.9975

KEHK 07 333 493~765  60.26 1931 09955
50.0  504~877 4835 162 09841

-~ 125  436~604  83.82 104241 09995
e 1.0 333 440~750  60.39 2208  0.9995
50.0  450~822  49.59 412 09964
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Fig. 4 Activation energy versus conversion ratios
calculated by two methods
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Tab. 4 Comparison of activation energy of PCWS

evaluated by Dollimore method and
Friedman-Reich-Levi method

ALREEY  iEILREE,/

a mo R e (kJ/mol)  (kJ/mol) Ra ésp2
0.1 11.62 09849 0.0485  74.04 73.66 09865 0.1058
02 7.69 09715 0.0552  50.89 50.63 09744 0.1205
03 5.53 09552 00601  37.73 3759 09596 0.1313
0.4 469 09466 0.0648  32.90 3281 09523 0.1412
0.5 3.81 09061 0.0817  27.48 2749 09147 0.1797
0.6 274 08564 0.0854 2031 2040  0.8684 0.1888
0.7 230 08121 0.0964  17.58 1775 0.8276 02135
0.8 237 08519 0.0944  18.66 1882 0.8674 0.2066
0.9 3.15 09287 0.0883  25.57 2564 09403 0.1866
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