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Effect of Alkali Lignin on Corn Stalk Pelleting Process
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Abstract: In order to study the effect of alkali lignin on corn stalk pelleting process and the bonding mechanism the influences
of four parameters ( alkali lignin adding amount temperature moisture and pressure) on three technical indicators ( relaxed
density radial compressive strength and specific energy consumption) were investigated. The compression molding experiment
showed that when alkali lignin adding amount increased from 0 to 20%  the relaxed density of corn stalk pellets increased from
1 005 kg/m’ to 1 157 kg/m" and the radial compressive strength increased from 1 353 N to 1 930 N. This results suggested that
increasing of alkali lignin could promote the corn stalk pelleting process. The thermal transition temperatures of corn stalk and
alkali lignin were also studied by differential scanning calorimetry ( DSC) . The results showed that the glass transition
temperatures of corn straw and alkali lignin were between 92.5 —103 °C and 61 — 137 °C  respectively. In the thermal transition
temperature range 100 °C was the lowest specific energy consumption with suitable moisture content. The suitable temperature
range for alkali lignin bonding was 100 — 130 “C. The microstructure of pellets showed that alkali lignin occurred melting transition
after melting temperature and then formed ‘molten combination” and ‘mechanical interlocking’ inside the particles. The suitable
alkali lignin adding amount for bonding was 10% -15% .
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¢ H N S moisture ash volatile  fixed carbon
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Fig.2 Effect of alkali lignin amount on corn stalk pelleting
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Fig.3 Effect of temperature on pelleting of alkali lignin and corn stalk
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Fig.4 Effect of moisture content on pelleting of alkali lignin and corn stalk
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Fig.5 Effect of pressure on pelleting of alkali lignin and corn stalk
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Table 2 Thermal transition temperatures of corn stalk and alkali lignin C
glass transition temperature
(T,)
sample ( Ts) melting temperature
initial temperature point temperature final temperature
corn stalk 92.5 97.8 103.0 146.0
alkali lignin 61.0 99.0 137.0 137.4
2.3
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o 70 OC
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7('b) ;
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7(c) “ ” o Kaliyan
28
a A4 tiled bonding(70°C); b JAEBIEREZE G molten bonding(100°C); c. HUBRE {454 mechanical interlocking(130°C)
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Fig.7 Bonding form of internal particles
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Fig.8 Cross section images of pellets with different alkali lignin content
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