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Preparation of furfural and activated carbon using the shell of

Xanthoceras sorbifolia Bunge as raw material
ZHANG Yan-lei, TANG Zhi-shu™ , SHI Huan-xian, SONG Zhong-xing
(Shaanxi University of Chinese Medicine/Shaanxi Collaborative Innovation Center of Industrialization of
Traditional Chinese Medicine Resources, Shaanxi Key Laboratory of New Drugs and
Bioactive Constituents of Traditional Chinese Medicine, Xianyang 712083, China)

Abstract: The shell of Xanthoceras sorbifolia Bunge is used as the raw material to prepare furfural and activated
carbon in this study. The effects of sulfate concentration, solid to liquid ratio, distillation temperature and time on the
yield of furfural are studied by orthogonal tests. Then the furfural residue is used to prepare activated carbon by
microwave radiation of zinc chloride. The influences of chloride zinc concentration, dipping time, microwave power and
irradiation time on the yield of activated carbon yield, iodine value and methylene blue adsorption are also investigated
through orthogonal test. The optimal conditions for preparation of furfural are shown as follows:2.0 mol/L of sulfate
concentration, 1: 6 of solid to liquid ratio, 160°C of distillation temperature and 2.0 h of distillation time. Under the
optimal condition, the yield of furfural is 17.20% . The yield of activated carbon, iodine value and methylene blue
decolorizing ability are 53. 35% ,983. 17 mg/g and 165. 59 mL/g, respectively, under the following conditions:40% of
zinc chloride concentration,24 h of dip stains,700 W of microwave power and 5.0 min of radiation time. It provides a

new source of raw materials for the preparation of furfural and activated carbon with high adsorption performance, also

creating a new way for the comprehensive exploitation and utilization of Xanthoceras sorbifolia Bunge.
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1 1(1.5) 1(1:4)  1(150)  1(2.0)  5.89
2 1(1.5)  2(1:5)  2(160)  2(2.5)  6.20
3 1(1.5)  3(1:6)  3(170)  3(3.0)  7.63
4 2(2.0) 1(1:4)  2(160)  3(3.0) 7.9
5 2(2.0)  2(1:5)  3(170)  1(2.0)  8.87

6 2(2.0) 3(1:6)  1(150)  2(2.5)  8.59
7 3(2.5) 1(1:4)  3(170)  2(2.5) 8.10
8 3(2.5) 2(1:5)  1(150)  3(3.0)  8.07
9 3(2.5) 3(1:6)  2(160)  1(2.0)  17.96
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1 30(1) 12(1) 385(1) 3(1) 60.27 645.25 114.78
2 30(1) 24(2) 539(2) 5(2) 53.35 900.93 151.51
3 30(1) 36(3) 700(3) 7(3) 42.97 929.87 163.34
4 40(2) 12(1) 385(1) 5(2) 57.96 829.26 108.12
5 40(2) 24(2) 700(3) 3(1) 48.44 967.35 155.50
6 40(2) 36(3) 539(2) 7(3) 52.21 874.27 137.25
7 50(3) 12(1) 700(3) 5(2) 45.75 949.85 116.43
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