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Effect of reaction temperature on Mo/Al,O, catalytic

hydrodeoxygenation of alkali lignin bio-oils
CAO He, YANG Tianhua“, LI Bingshuo, ZHANG Haijun, TONG Yao
(Key Laboratory of Clean Energy of Liaoning, College of Energy and Environment ,
Shenyang Aerospace University, Shenyang 110136, China)

Abstract ; Alkali lignin, an important source of industrial lignin, can be used for the preparation of ar-
omatic components in biofuels by retaining the aromatic ring structure in it through hydrothermal lique-
faction technology. The temperature during the reaction process has a great influence on the bio—oil
yield and components, focusing on the influence of reaction temperature on the oil yield and aromatics
yield during the preparation of bio—oil by hydrothermal liquefaction of alkali lignin catalyzed by Mo/
Al O;. The results of the study showed that the oil yield increased and then decreased with increasing
temperature, and the highest oil yield was obtained at 280 °C. The O/C ratio of the bio—oil decreased
continuously with the increase of temperature to a minimum of 0.22, while the H/C ratio increased con-
tinuously to a maximum of 1.14, and the high calorific value increased continuously to a maximum of
30.41 MJ/kg, which promoted the improvement of the fuel properties of the bio—oil with the increase of
temperature. However, the temperature increase was not favorable to the enrichment of bio—oil compo-
nents to aromatics, the higher the temperature, the lower the relative content of aromatic components in
bio—oil and the higher the content of phenolic compounds. The relative content of aromatics reached the
maximum value of 34.1% at 260 °C with the addition of 15% Mo/ Al,O,, at which time the selectivity

to toluene in the aromatics product was as high as 97.7%, and the enrichment of aromatics product was
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Table 1 Industrial analysis, elemental analysis and calorific value of alkali lignin
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Table 2 Elemental analysis of bio—oil under different

reaction conditions

T8 C/ % H/% 0/ % N/ %

5%Mo/AL05(260 C)  67.08 596 2678  0.19
5%Mo/Al,0,(280 C)  70.10 647 2331  0.12
5%Mo/Al,0,(300 C) 7036  6.64 2290  0.10
10%Mo/Al,05(260 C)  68.65 576 2549  0.10
10%Mo/AL,0,(280 C)  66.88 598  27.01  0.13
10%Mo/AL,05(300 °C)  70.85 6.55 2246  0.14
15%Mo/AL,05(260 C)  69.19 541  23.81  1.59
15%Mo/AL,0,(280 C)  70.48  6.00 2336  0.15
15%Mo/AL,05(300 °C)  72.09 685  20.96  0.10
20%Mo/AlL05(260 T)  66.25 5.54  28.07  0.14
20%Mo/AlL05(280 C)  68.19 593 2571  0.18
20%Mo/AL05(300 C)  71.10 672 2217 0.0l
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