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Abstract

branches and leaves of some macrophanerophytes in Beijing, such as Robinia pseudoacacia, Populus tomentosa, Platanus occidentalis, Sophora

(College of Material Science and Technology , Beijing Forestry University , Key Laborato-
8 Y J ry y
[ Objective ] In order to explore the influence of feedstock composition on the pyrolysis characteristics of garden waste.[ Method ] The

Japonica and Fraxinus pennsylvanica were selected as raw materials.The proximate composition, pyrolysis characteristics and kinetic parameters
of the feedstocks were measured and calculated, and their correlation analysis was also studied. [ Result] The result showed that there were
strong correlations between the proximate composition of garden waste and its pyrolysis characteristic parameters, particularly volatiles and ash
content.It was found that a feedstock with higher volatiles content was tend to have lower initial pyrolysis temperature and greater maximum
weight-loss rate, which indicated that it was easier to be thermally converted with higher reaction rate. However, a feedstock with higher ash
content had lower maximum weight-loss rate but higher residual carbon rate, showing a slower pyrolysis converting process with lower reaction
rate. [ Conclusion ] This study can provide scientific reference for analyzing and judging the thermal energy conversion characteristics of garden

waste.
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Table 1 Industrial analysis of garden waste raw materials ( absolute dry basis)

5 FE R i1 7 Wy SRR
No. Sample Volatile matter /% Fixed carbon // % Ash content // % Fuel ratio
1 BAAARKL 80.72 16.35 2.93 0.20

2 [ A 80.49 16.04 3.47 0.20

3 VA 79.97 17.95 2.08 0.22

4 EHBH 79.87 16.78 3.35 0.21

5 TR A 79.54 16.99 3.47 0.21

6 V- 71.27 15.14 7.59 0.20

7 BN 70.83 16.90 12.27 0.24

8 HpEn 70.87 16.66 12.47 0.24
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Fig.1 Pyrolysis TG and DTG curves of different garden wastes materials
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Table 2 Pyrolysis characteristic parameters of different garden wastes
P H By P H iy R
7 B R AXBRA e LR Sk
No Sample HIE T, )/ AR SRR W T, //C R/ %
' P B DITG,,, R T, //C e
1 HRRAR 221 -14.38 388 550 17.37
2 [E A 214 -12.42 374 570 17.42
3 SEIEE 715 213 -10.41 385 566 18.93
4 BRAKL 207 -12.15 383 576 19.53
5 PERLY53 208 -12.64 379 567 19.05
6 R 249 -6.67 369 536 26.77
7 RN 247 -6.79 367 533 26.82
8 FEE 206 -8.29 362 530 20.22
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Table 3 Kinetic parameters of garden waste pyrolysis

o v Tk hE A y n X FREL HUR T
1]337 Sﬁuul Activation Frequency thu\%ﬁ*qtf Correlation Rate constant
0- ample energy //kJ/mol factor // min”' Himng equation coefficient min”’
1 FREA: 127 9.4x10° y=—15 229 0x+7.648 5 0.997 7 24.69
2 EBEHE 114 1.9x10° y==13 713 0x+6.160 0 0.999 8 37.72
3 VY N2 114 9.1x10°" y=—-13 660 0x+5.427 1 0.999 8 18.06
4 IR 110 4.5x10° y=-13 172 0x+4.761 4 0.998 1 16.64
5 T A 106 3.1x10° y=-12 750 Ox+4.414 3 0.998 3 21.36
6 B AN 69 1.6x10° y=-8 341.1x-2.744 7 0.999 5 3.49
7 P - 63 6.8x10° y=~7 558.3x—3.489 0 0.997 9 3.77
8 Jlpp- 60 2.2x10* y==7193.5x-4.543 1 0.999 7 1.94
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Table 4 Correlation analysis between industrial analysis data of garden waste and pyrolysis characteristics and kinetic data

e BLe LR e e AR R B Pearson &

No. Fitting relation term Relevance correlation coefficient

1 PG i IR IR TR EE TR -0.915 0.84

2 ROy & G RO IAR TR 0 1EASG 0.872 0.76

3 RO B SRR NEIPS 0.742 0.55

4 Wy i GER AR ARG 0.940 0.88

5 TRGY e S ORI R Y (] UiLiEPS -0.911 0.83

6 Ty ik S iE AL RE UiLiEPS -0.886 0.79

7 JROY S B R R UiiFS -0.800 0.64
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