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Abstract The combustion kinetics of Shenmu char, prepared at 900 °C in Ar atmosphere for 30 min, was
systematically investigated by using isothermal and temperature-programmed TG technique. The
combustion kinetics was analyzed using the DAEM (distributed activation energy model) and the Coats-
Redfern integration method. The difference of these two methods was compared. The results indicated
that during isothermal combustion and temperature programmed combustion process, with increasing
combustion conversion, the specific combustion rate increased and the combustion activation energy
showed different changes. DAEM and Coats-Redfern placed the emphasis on different aspects of
combustion and obtained different results. The isothermal TG technology at a lower temperature could
reduce the external diffusion effect during combustion as much as possible. Therefore, the kinetic results

calculated from isothermal TG technology were close to the intrinsic values.
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Fig.1 Isothermal combustion TG/DTG curves of

Shenmu char at three different temperatures
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Fig. 2 Maximum combustion rate R., of

Shenmu char at three different temperatures
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Fig. 3 Combustion TG/DTG curves of Shenmu
char at three different heating rates
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Table 1 Characteristic combustion parameters of char
at three different heating rates

h/C + min—! T./C Twm/T Ti/C
5 500 539 565
10 519 572 604
20 538 601 650
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Fig. 4 Specific combustion rate of Shenmu
char under isothermal (a) and

non-isothermal (b) conditions

ME 4 TR H, TR EREREFFHRR
52, BEERRGE SN BT, AR e s AR H 3
TEARRI R PR T . R eI B B e SR IR
W, HREERBLK, AR RBRREENT LR 5
AR AL N, AR R ML g
hn. ARPE [RIR B AR A T B HeRbe g Fm] LA
RAGERAEFFHRR GRS LA, WA 5 Fin.

BB 5 LR N, ERMNEFFREEER

140

v
vvy.
v
v,

- 120 iLngassssasnent
R v

E 100 +1,."

- ) v

I~ « isothermal v,

5 80r ~non-isothermal '~

0
0 02 04 06 08 10
combustion conversion/% (mass)

Fig. 5 Activation energy curves of char combustion

under isothermal and non-isothermal conditions
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Fig. 6 Kinetic results of char combustion
using Coats-Redfern method
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Table 2 Kinetic parameters of char combustion
at three heating rates

h R
/C » min™! Range/C E/KJ - mol™!  ko/s™! coe?ixzzit
5 413—576 185 2.01X10° 0. 998
10 407—605 161 3.32X107 0. 997
20 416—669 138 7.42X10° 0. 999
—
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