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Table 1  Ultimate analysis, proximate analysis, and component analysis of straw samples
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Fig. 2 Pressure and compression density curve of biomass
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Table 2 Initial compression density and relaxation density of

biomass pellet
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Table 3 Forming energy consumption of

biomass with and without binder
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Fig. 3 Surface infrared spectrogram of cotton stalk , wheat

straw, rape straw pellet
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EFFECT OF COMPOSITE BINDERS ON DENSITY AND ENERGY
CONSUMPTION OF BIOMASS BRIQUETTES

Cai Jian"?, Si Yaohui’, Shao Jing’ai’, Mi Tie', Zhang Shihong®, Chen Hanping’
(1. Hubei Key Laboratory of Industrial Fume & Dust Pollution Control, Jianghan University , Wuhan 430056, China;
2. State Key Laboratory of Coal Combustion, Huazhong University of Science and Technology , Wuhan 430074, China)

Abstract: In the paper, cotton stalk, wheat straw and rape straw acted as the material. The biomass pellet properties were
investigated by conducting a series of briquetting experiments on a bench top press unit. It was found that the relax density
of cotton stalk and wheat straw were increased significantly and the energy consumption was reduced by over 20% compared
with that of the briquettes without binder material. The optimal compound binder proportions of cotton stalk and wheat straw
were 4:4:5:7 and 3:5:6:6, respectively, considering the pellet quality, energy consumption and economic cost. But the
optimal shaping condition of rape straw needs to be further discussed for its special features. Through the infrared spectrum
and metallographic microscope image analysis, it was due to carboxymethyl cellulose of binders and tiny particles of the
biomass briquette attracted with each other and strengthened interlocking bonds through fabricating “solid bridge”. But for
rape straw it had high extract content, a layer of cuticle formed on the surface of particles, which hindered the interaction
between the binder and raw material particles.

Keywords: biomass; pellets; energy consumption; composite binder; solid bridge



