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Combustion Characteristics of Mixed Municipal Solid Waste in Thermo-
gravimetric Analysis and Lab Scale Fluidized Bed

Jiang Fan, Pan Zhonggang, Liu Shi, Wang Haigang( Institute of Engineering Thermophysics, Chinese
Acade my of Sciences , Beijing 100080, China)

Abstract :In this paper, thermogravimetric analysis ( TGA) and a lab scale fluidized bed facility were used as experimen-
tal means. The data in the two different experimental systems were introduced and compared. Experimental results
show that the differences of combustion velocity among different wastes in Fluidized Bed( FB) were very small whereas
in thermogravi metric analyzer the differences can not be ignored as the value range of combustion velocity variation was
between 0.49 and 5.5 . It took municipal solid waste 3 ~ 3. 5min to burn out in FB, but in thermogravimetric analyzer,
the time was 20 ~ 25 min. It can be concluded that, in general, the behavior of a mixture of waste in TGA can be ex-
pressed by simple combination of individual components of the waste mixtures. Only minor deviations from the rule were
observed. In FB, it was found that, for some mixtures, there was interference among the components during FB com-
bustion .
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Fig.1  Thermogravimetric analysing experimental results of municipal solid waste
1
Table 1  Kinetic analyzing results of municipal solid waste
/C A/ min~! E/kI* mol "'
265 ~ 416 y=-9.346+13.930x 0.9903 3.49%x10° 115 .82
416 ~508 y=-21.302+25.348 x 0.9740 9.60x10" 210.75
231 ~ 447 y=-4.842+12.116x 0.9825 3.43x107 100 .74
447 ~ 548 y=-13.23+20.84«x 0.9976 2.51x10" 173 .27
231 ~ 426 y=-5.997+12.125x 0.9979 1.09x10° 100 .81
+ 426 ~ 548 y=-12.005+19.444 x 0.99996 6.91 x10'° 161 .67
2 / mg 2
Table 2 The comparison of mass variation of municipal 2.1
solid waste during the process of burning-up
s N
1/2( + )
/C TG TG TG / %
287 7.8 8 .85 8.4 8.325 -0.83
331 5.8 8.5 7.1 7.15 0.56 5~7em lem
374 2.4 7.1 4.5 4.75 2.78 ,
395 2.0 5.6 3.4 3.8 4 .44 2 .7g;
416 1.7 4.1 3.05 2.9 -1.67
447 1.1 2.8 2.6 1.95 -7.22 3 1.35g, 0.-9g .
488 0.2 2.35 1.8 1.28 -5.78 1.8g, 0.9¢g . 1.8g.
[5]
2 , 2000
« ” 2 .2
3
) 7.22%. 3 6.5m’/h .
500 C , N
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Fig.2  Alab scale bubbling fluidized bed ( 4) ) CC}Z
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Table 3 The variation of CO, concentration during the process of combustion with time
1/2( + 1/3 +2/3 2/3 +1/3
/s
0 0 0 0 0 0 0 0 0
20 0 0 0 0.8 0 0.7 0 1.2
40 3.2 0.9 2.05 3.8 1.67 3.3 2.43 4.5
60 3.5 2.7 3.1 4.7 2.97 3.4 3.23 3.9
80 2.6 2.6 2.6 3.5 2.6 2.5 2.6 2.7
100 1.7 1.8 1.75 2.3 1.77 1.6 1.73 1.7
120 1.2 1.2 1.2 1.4 1.2 1.0 1.2 1.2
140 0.8 0.7 0.75 1.0 0.73 0.7 0.77 0.8
160 0.6 0.5 0.55 0.5 0.53 0.5 0.57 .6
, dGe/ dt
; ‘ (g/s) :
7 dcc/dt = 0.536 CCOZ X Q(g/s)
H.S.N.C
2.3
b
E E
, dGe/ dt
CO,
C+ b(4N, + Oy) — ;
AN, + CO, + (b - 1)(4N, + 0y) 5 4
Q(L/
s) > CO, " Wo - W,
Cco, Wy - Wf
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Fig.3  The variation curves of dG¢/ dt and G¢ with time
da _ a d W
dt dt t 4
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Table 4 The value of(1/1 - a) (da/ dt) of waste in fluidized bed
(1/1 - a)(da/ dt) 20 40 60 80 100 120 140 160 180
0.129 0.419 0.998 0.966 0.709 0.515 0.354 0.290 0.258
0.337 1.082 1.106 0.793 0.553 0.437 0.337 0.264
+ 0.282 0.932 1.127 2.036 0.867 0.412 0.325 0.217 0.195
- E
(1/1 - a) (da/dt) = AeRT | E A Ae” T/ RT
(773K) .

7
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Table 5 The value of Ae™ ¥ ®*773 of waste in
b b
thermogravimetric analyser
+
9
Ae~ EIRXTT3 5.50 0.491 0.82
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