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Table 1 Fuel properties of moso bamboo and hydro-chars from different temperatures
FEdh a9  AsEe A&  [ol[c]®  [H)[C]® il ) R
HHVIMI-kg' R, /% R, /%
AT 45.62 5.97 47.45 0.78 1.57 18.64 — —
HC200 48.58 5.95 44.49 0.69 1.47 19.46 58.75 61.90
HC230 50.92 5.88 42.24 0.62 1.39 20.07 52.55 56.58
HC260 54.98 5.87 38.21 0.52 1.28 2121 31.62 35.97

T LOILCTVRIH /LG43 30 X B T 28 B T FG 5 5 R P22 I A )
R2 BIIRKBRBEESH

Table 2 Combustion characteristic parameters of samples

B THEHERG  BRE  RRE IR PE AR V- H R A LB IRPRRE

o K-min™ T/K T/K (dw/dt),,,, /% min™ (dw/dt),,,, 1%+ min FEHEL S, x107
T 10 543.45 759.26 6.50 3.88 112
EIT 20 552.2 788.46 12.97 7.26 421
BT 40 566.6 835.6 29.10 13.79 14.95
HC200 10 581.83 790.95 20.36 4.10 3.13
HC200 20 598.29 818.35 35.67 7.75 9.44
HC200 40 621.21 846.24 57.68 15.34 27.18
H(C230 10 579.9 800.08 20.83 3.97 3.07
H(C230 20 596.2 829.23 35.40 7.55 9.07
HC230 40 620.05 866.65 54.37 14.17 23.12
HC260 10 550.54 797.01 5.96 3.74 0.92
HC260 20 561.14 829.68 10.40 7.12 2.84
HC260 40 576.87 891.17 15.84 12.28 6.56
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INVESTIGATION ON COMBUSTION CHARACTERISTICS AND
KINETICS OF BAMBOO HYDROCHAR

Shi Suwei', Ma Peiyong', Fan Fangyu™, Xing Xianjun’, Wang Yuqing'
(1. School of Mechanical Engineering, Hefei University of Technology , Hefei 230009, China;
2. Institute of Advanced Energy Technology and Equipment , Hefei University of Technology, Hefei 230009, China;
3. School of Chemistry and Chemical Engineering , Hefei University of Technology, Hefei 230009, China;
4. College of Forestry, Southwest Forestry University , Kunming 650224, China)

Abstract: Hydrothermal carbonization is employed to pretreated moso bamboo for hydrochar preparation in this study.
Thermal gravimetric curves are measured for the raw bamboo and hydrochars at different heating rates (10, 20, 40 K/min).
The combustion kinetics parameters are calculated by the model- free methods, of which Flynn - Wall- Ozawa and
Kissinger-Akahira-Sunose are the most appropriate for the calculation of activated energy and result in the similar values.
The activation energy increases first and then decreases with the increase of the mass conversion. Taking the FWO
method as an example, the activation energy range of raw bamboo, hydrochar from temperature of 200, 230 and 260 °C
(HC200, HC230, HC260) are 89-126,89-216,86-118,80-90 kJ/mol, respectively. Both the first and second peaks in
DTG curves shift to the higher temperature and meanwhile the ignition performances of hydrochars decrease and the
burnout temperatures increase when the heating rate increases. The higher the hydrothermal temperature, the greater the
calorific value and the lower the energy yield are. The lowest energy yield of 35.97% is HC260 .The atomic O/C and H/C
ratios of HC230 move towards to those of peat whose atomic O/C and H/C ratios are 0.64 and 1.36, respectively. The
combustion property of HC260 is lower than that of the raw material, while the combustion performance of HC200 and
HC230 are better than that of the raw material. Taking the calorific value, the energy yield and the comprehensive
combustion characteristic index into considering, HC230 is suitable for use as fuel.

Keywords: moso bamboo; hydrochar; temperature; combustion; KAS model; FWO model; FR model



