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Differences in catalytic liquefaction kinetics of corn stalk fractions
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Abstract Biomass-based polyol obtained by chemical

liquefaction technology is a potential substitute for poly-

ether or polyester polyol in preparation of degradable

polymers. To obtain the favorable biomass-based polyol

products, one important emphasis is to reveal the lique-

faction kinetics. The liquefaction kinetics of different corn

stalk (CS) fractions, i.e. whole CS, ear husk and leaf blade,

were investigated in this work. The liquefactions were

catalyzed with sulfuric acid at 120–180 �C for 15–90 min.

The results indicated that the apparent reaction rate con-

stant (k), apparent activation energy (E), DG0, and DH0 of

liquefaction reactions differed remarkably with different

CS fractions. The highest k of 1.8 9 10-4 s-1 was

obtained from ear husk liquefaction at 120 �C, which was

twofold and 2.7-fold higher than those of whole CS and

leaf blade, respectively. However, k is not correlated with

the stalk heterogeneity at temperature over 120 �C. The

calculated Eear husk, Ewhole CS and Eleaf blade were 65.88,

81.64 and 85.23 kJ mol-1, respectively. DG0 and DH0

values of ear husk liquefaction reactions were lower than

those of the other two fractions. This work was the first

comparison of kinetics with different biomass fractions,

casting light on the effect of heterogeneity on liquefaction,

and suggesting that CS fractions should be given them-

selves optimum applications in future.
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Introduction

Utilization of lignocellulosic resources has attracted much

more attention in recent years due to its renewable,

degradable, wild spread and abundant nature. The main

components of lignocellulosic resources are cellulose, lig-

nin and hemicelluloses, which were not only used to pre-

pare degradable polymers directly [1, 2], but also could be

converted into chemicals and biomass-based polyol via

thermo-chemical conversion. Biomass-based polyol is a

good potential substitute for polyether or polyester polyol

in preparation of degradable polymers. Chemical lique-

faction, which uses specific organic reagents to convert the

biomass into liquid products, is a promising approach and

has been intensively studied in recent years. Liquefaction

processes of biomass, such as wood [3], grapevine cane [4],

wheat straw [5], cotton stalk [6], western red cedar [7],

soybean straw [8] and cellulose [9] have been investigated

in detail for different applications.

In China, the production of corn stalk (CS) is up to 400

million tons annually [10], accounting for almost 30 % of the

output of agriculture wastes. CS is used as the liquefaction

feedstock in our studies. Some researchers have investigated

the effects of liquefying agents, e.g. phenol [11, 12], water

[13], sub- and super-critical ethanol [14] on CS liquefaction

process and products. However, in these studies, the effects

of chemical inhomogeneity of CS fractions have not been

specifically taken into consideration up to now. In fact,
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