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Abstract
Biochar is widely used in the adsorption process of organic dyes, heavy metals and other pollu-
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tants. In order to realize utilization of waste ginkgo branches, the main purpose of this paper is to
prepare biochar from ginkgo branches as raw material. The optimization of operating variables
during carbonization process was carried out by a single factor experiment. And the modified
conditions including different modifiers, impregnation time, and impregnation temperature and
impregnation ratio were further optimized by the orthogonal method towards adsorption per-
formance of biochar. Similarly, the effects of biochar dosage, solution of concentration, adsorption
temperature and time on the adsorption capacity of methylene blue were also investigated by or-
thogonal method. The results revealed that the optimal conditions were determined as: carboni-
zation temperature of 400°C, activation time of 2 hours, 0.2 mol/L of modified magnesium sulfate
solution, impregnation ratio of 1:5, impregnation temperature of 40°C and impregnation time of
60 min. Under the 1.25 g/L of biochar addition, 40 mg/L of methylene blue solution, adsorption
temperature of 40°C, and adsorption time of 90 min, the biochar exhibited an adsorption capacity
of 31.5 mg/g on methylene blue. The adsorption process between biochar and methylene blue was
related to hydrogen bonds and m-m interaction.
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Figure 1. Abandoned ginkgo branches
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Figure 2. Flow chart of preparation of modified biochar from ginkgo branches
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Figure 3. Effect of carbonization time and temperature on yield of biochar
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Table 1. Orthogonal experiment scheme and results of modification process
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3t 1 3 (60) 3 (120) 3(1:20) 25.6
4# 2 (WEHR) 1 2 3 236
5# 2 2 3 1 27.2
64 2 3 1 2 24.7
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8# 3 2 1 3 29.4
o# 3 3 2 1 28.6
Ky 78.8 74.1 79.1 80.8
K, 75.5 84.8 80.4 78.4
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ks 25.2 28.3 26.8 26.1
ks 27.8 26.3 26.1 26.2
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Table 2. Orthogonal experiment scheme and results of adsorption process
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54 2 2 3 1 29.7
64 2 3 1 2 27.8
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Figure 4. Spectra of methylene blue
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Figure 5. Spectra of ginkgo branches biochar before and after adsorption
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