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The Effect of Compression Treatment on RDF Pyrolysis
Wang Xiongping ,Hong Lijuan, Wu Jiazheng , Xiao Chensong ,Zhu Tong( Dept. of Thermal Energy Engi-
neering , Tongji University , Shanghai 200092 ,China E- mail :angelawxp @sohu .com)

Abstract : The micropore surface area and micropore structure of refuse derived fuel ( RDF) was changed by compression
treat ment . Thermogravimetric curves can be obtained at different pyrolysis te mperatures , to estimate some of the kinetic
parameters of different samples. A number of data collected and analysis was presented in the paper, together with the
rules of kinetic parameters and discussion on the influence of the character of RDF’s micropore structure . The reaction
rates of the compressed samples were much lower than those of the uncompressed samples. And the optimal reaction
temperature was 550 C ~ 650 C . There was a compensation effect bet ween activation energy and the Arrhenius parame-
ters of some compressed samples . The activation energy decreases and the Arrhenius parameters are ten times less than
uncompressed samples .
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3 2 RDF ! %
. b
Table 2 Weight of RDF buried waster component
9
1 RDF !/ % RDF
Table 1 RDF component
3 10 .48 83 .49 5.08
6.3 2.0 2.3 1.4 83 3 4.7 7 16 .51 62 .74 3.77 16 .98
3 RDF .
Table 3 Ultimate \Proximate and caloric value analysis of RDF
!/ % ! %
cf Hf o N sh af W' v Clip Af Qaw/ ki kg™ !
39.9 4.3 40 .6 0 0.4 0.5 75 .1 10.8 13.6 17140
425 4.8 37 .4 0. 0.1 13.3 70 .8 14.2 1.7 16460
59 .4 7.7 14.5 0. 0.03 6.3 2.4 75 .6 2.7 19.2 25580
54 .8 6.9 21 .2 0.6 0.1 4.7 2.0 67.3 16.0 14.7 22170
.33 0.01 ~0.99 40
V7 5 R
b
300kg/ cm’
s g s
b
TB1 ,
> NZ > 1g N
b 9
b
TG ,
2.1 RDF
RDF
ASAP-2000 s (
(77K) 1) .
, p/ po 4.
4 ! %
Table 4 Pyrolysis yield of RDF under different reaction te mperature
350°C 450 C 550 C 650 C
38.03 61 .97 31.59 68. 41 23.70 76.30 19.73 80.27
40.56 59.44 35.24 64.76 26.99 76. 01 26.27 63.73
54.55 45.45 37.05 62.95 32.43 67.57 28.05 71.95
56.78 33.22 40.06 59.94 37.46 62.54 34. 41 65.59
3 78.57 21.43 60.43 39.57 35.66 64.34 24.38 75.62
3 86.73 13.27 71.75 28.25 37.36 62.64 27.68 72.32
7 83.49 16.51 60.43 39.57 30.00 70.00 28.51 71.49
7 85.53 14.47 66.23 33.77 34.05 65.95 30.63 69.37
65. 44 34.56 64.68 35.32 64.34 35.66 58.73 41.27
74.12 25.88 67.39 32.61 66.98 33.02 62.19 37.81
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Fig.1  Pyrolysis TG curve of RDF
4 b
7
, 70 % ,
70.8 % ~ 82.0%

s 40.0 %,

5
Table 5 Dimensional structure comparison of some compressed
and uncompressed samples
x10°3
/mmPeg! /m?eg!
550C 3 14.126 8.42
550 C 3 12.979 5.714
350°C 7 3.008 3.184
350 C 7 1.017 0.933
650 C 44.116 20.574
650 C 35.157 13.929
:
(1)
49 ka - o (1)
My - m
, a = - m. Ko
s n
(1)
CIn(d - @) = ket  (n=1) (2
1-n
(11'_")n . ! St (n 1) ()
f(a t ,
fla) -t n
n )
1. [ -In(l- a)]
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Table 6

( 5) b
b
b
b
s .
3 N
b 2
b
b
6 kis!
The reaction rates of different samples
/' C
350 450 550 650

. 00296 0.00764 0.01720 0.03026

. 00228 0.00451 0.00755 0.01111

.00117  0.00917  0.01698 0.02463

.00111 0.00244 0.00480 0.00767

.000783 0.000657 0.00658 0.01789

.000271  0.000807 0.00386  0.01304

.000346 0.000915 0.00699  0.01402

.000283 0.000882 0.00620  0.01251

. 000667 0.000895 0.00278 0.00538

. 000535 0.000741 0.00175 0.00260

650 C

0

550 °C
,3
84.3 % ,7 62.7 %,
85.3 %,
, 350°TC ,
) , 450 ~ 650 C,
2.2 RDF
Arrhenius
E
k = Ae RT (4)
Ink = E +InA (5)
-7 RT
ck sl A
s ' E ,kJ/ mol ; R ,
8.314kJ/(kmol*K) ; T K.
(k,T)
s Ink 1/ T ( Arrhenius

- E/R
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A F ,
E 7 100 Flg A
7 ’7E
o , 100 Flg A
Table 7 The kinetic parameters of different samples
E A
1 | k _ _Aexp(- E/RT) _ A _ | E- E‘
/kJ* mol /s ko Agexp(- Eo/ RT) A P RT
37.309 3.9222 0.99969
(6)
25.287 0.3313 0.99996 0
b
48.310 17.7140 0.96300
31.032 2.2797 0.99967 k
3 53.699 14.2204 0.98496 7 > kio
3 62.222 35.9824 0.98799 1
7 62.415 48.0845 0.97964
7 64.437 50.2970 0.98576 3
34.476 0.4149 0.95774
(1) RDF
26.394 0.07693 0.9725
7 N
10
[2]
550 C ~650C.
E A
(2)
5 E 7 E 2
E A
10 ,
¢ 10 ) s
[2] ; I ,
. 1995 ,16(1) :40 ~47.
. . 2 . . ,1992,20
(1) :120 ~124.
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