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Table 1 Proximate and ultimate analysis of phoenix tree’s leaves and their two kinds of biomass char

- T A% T4 /%

i M v FC A [c] [H] (0] [N] [s]
PTL 11.79 66.11 14.81 7.29 45.55 6.23 46.95 0.87 0.40
PTL-PC 5.25 19.98 56.38 18.39 68.76 1.34 27.64 1.16 1.10
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Table 2 Combustion characteristic parameters of phoenix tree’s leaves and their two kinds of biomass char

Bes, Tl 5K SRS R AN 4y SR Y BT EE LER BRI
B/°C-min™ T/°C T/C (dm/dt) /% -min™  (dm/dt) el %+ min™ FEELSv107
10 249.71 530.71 5.73 1.45 2.52
PTL 20 257.46 545.29 10.69 2.55 7.53
30 267.48 598.75 14.37 3.82 12.79
10 350.06 708.94 4.70 1.12 0.60
PTL-PC 20 357.29 739.22 5.77 1.90 1.16
30 366.84 791.40 6.23 2.69 1.57
10 273.16 516.60 6.83 1.48 2.62
PTL-HC 20 279.19 565.23 9.70 2.80 6.17
30 293.81 644.71 12.65 4.11 9.34
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STUDY ON COMBUSTION KINETICS OF PHOENIX TREE’S
LEAVES BASED ON DISTRIBUTED COATS-REDFERN
(MODIFIED) METHOD

3

Mi Mengxing'®, Xing Xianjun'**, Zhang Xuefei**, Chen Zeyu'?, Zhu Chengcheng'”, Fu Yixuan'
(1. School of Automotive and Transportation Engineering , Hefei University of Technology , Hefei 230009, China;
2. Advanced Energy Technology and Equipment Research Institute , Hefei University of Technology, Hefei 230009, China;
3. Intelligent Manufacturing Institute , Hefei University of Technology , Hefei 230009, China;
4. School of Mechanical Engineering , Hefei University of Technology , Hefei 230009, China )

Abstract: The combustion characteristics of phoenix tree’s leaves and their pyrolytic carbon and hydrothermal carbon at
different heating rates (10, 20 and 30 °C/ min) were studied by thermogravimetric analysis. The distributed Coats-Redfern
(modified) method was used to analyze the fuel combustion process. The optimal reaction order (n) and the activation
energy ( E ) were calculated by programming and the result is compared with that of Coats-Redfern method. The results
showed that the DTG curves of phoenix tree’ s leaves and their hydrothermal charcoal showed 4 peaks but the pyrolytic
carbon showed 3 peaks. When the heating rate was 20 °C/min, the intergrated combustion characteristic index of the
pyrolytic carbon decreased by 85% compared with that of the phoenix tree’s leaves, while the hydrothermal carbon
decreased only 18%. Hydrothermal carbon is more suitable for fuels. Tt” s found that the activation energy distribution of
the combustion process is in the form of ‘N’. The activation energy in the low temperature combustion zone was higher
and the activation energy in the high temperature combustion zone was lower.

Keywords: biomass; combustion; TG/DTG; distributed Coats-Redfern(modified )



