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Table 1  Proximate and ultimate analysis of cotton stalk

TAVSHT /%, wi TCE 1% , wt

A FC v [(c] [H] I[N] [s] [o]
3.14 1632 80.54 47.12 625 057 020 42.72

TE:[O TR FC 220800t s d 15T 1L

BIEESE: HRCE(1979—), Lo, ¥t BB, FENFERE SRR UG . jashao@hust.edu.cn
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System of biomass pellets fast pyrolysis
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Fig.2 TG-DTG curves of cotton stalk pyrolysis with

different additives
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Table 3 Pyrolysis characteristic values and characteristic parameters

FE T/C T../C mi/% mal% Vel % (dw/dt) el %o+ min™ (dw/dt) eud %o - min™ Dx10™*
CS 187 335 18.61 33.13 75.13 7.34 2.72 2.09
CS+CMC 187 332 19.76 29.64 74.03 6.46 2.67 2.08
CS+CL 187 335 18.65 32.92 74.14 7.18 2.60 2.07
CS+Ca(OH), 182 330 15.94 27.84 70.72 5.47 2.22 1.27
CS+D 185 335 18.48 30.50 69.18 6.71 2.60 1.77
CS+K 185 337 17.33 30.72 69.76 6.91 2.50 1.64
CS+B 187 337 17.64 32.33 70.80 6.35 2.50 1.71
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Table 4  Kinetic characteristics of pellets pyrolysis
FE i &I E/kJ-mol”! A/min” B34
(o y=-9.7002X+0.4456 80.65 1.51x10° 0.9951
CS+CMC y=—11.805X+15.776 98.15 8.38x10" 0.9983
CS+CL y=-8.5275X+12.739 70.90 2.91x10" 0.9959
CS+Ca(OH), y=-10.848 X+13.983 90.19 1.28x10" 0.9964
CS+D y=-12.789X+17.309 106.33 4.21x10" 0.9979
CS+K y=-9.9749 X+0.8397 82.93 2.31x10° 0.9965
CS+B y=—12.128X+16.137 100.83 1.24x10" 0.9985
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Fig. 3 Yield distribution of pellets pyrolysis with
different additives
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Table 5 Effect of additives on liquid product compositions from fast pyrolysis cotton stalk pellets

" SR T LA B %
" M B Bl R LT
CS 33.30 3.29 5.16 5.76 41.61 8.84 89.11 — — —
CS+CMC 28.90 2.19 10.26 1.68 47.82 5.19 97.31 — — —
CS+CL 43.61 6.19 7.08 2.82 31.60 7.11 98.41 — — —
CS+Ca(OH), 19.89 1.68 5.44 — 24.04 29.00 80.05 — — —
CS+D 35.42 3.07 5.52 — 38.09 11.75 93.85 — — —
CS+K 33.62 2.96 5.64 — 43.39 9.83 95.45 — — —
CS+B 26.90 3.17 2.56 8.65 28.10 4.98 80.82 0.48 2.30 3.68
3 Z:IE 'i, /E 1875-1880.
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INFLUENCE OF ADDITIVES ON PYROLYSIS
CHARACTERISTICS OF COTTON STALK PELLETS

Sang Huiying"?, Xu Yongqing', Yang Wei', Shao Jing’ ai'®, Yang Haiping', Chen Hanping'
(1. State Key Laboratory of Coal Combustion , Huazhong University of Science and Technology , Wuhan 430074, China;
2. China-EU Institute for Clean and Renewable Energy , Huazhong University of Science and Technology, Wuhan 430074, China;
3. Shenzhen Huazhong University of Science and Technology Research Institute , Shenzhen 523000, China)

Abstract: The pyrolysis characteristics of cotton stalk pellets is investigated by choosing binders , calcium lignosulphonate,,
carboxymethyl cellulose, Ca(OH),, bentonitediatomite and kaolin as additives. Results show that all inorganic additives
inhibit the weight loss of cotton stalk, while carboxymethyl cellulose enhances the degradation of cotton stalk at lower
temperature. At the same time, the thermal decomposition mechanism of the biomass pellets satisfies the Zhuravlev
equation, which is included in the diffusion model. Also, adding calcium lignosulphonate is beneficial for decreasing the
pyrolysis activation energy of cotton stalk pellets. Fast pyrolysis is conducted at 500 “C with fixed bed reactor. It is found
that Ca(OH), reduces (about 13%) the production of acetic acid, and the addition of kaolin reduces the content of gaseous
product greatly (about 21%) , while bentonite addition promotes the production of hydrocarbons.

Keywords: pyrolysis characteristics ; biomass pellets; additives; liquid products; gaseous products; cotton stalk



