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Adsorption Characteristics of Soybean Straw Biochar on Phenol
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Abstract: The soybean straw was used as raw material to prepare the biochar adsorbent at 400, 500 and 600°C , which were
named BC400,BC500 and BC600. Phenol was subject to batch adsorption in aqueous medium by the prepared soybean straw
biochar. The results of adsorption experiments showed that the preparation temperature of biochar significantly affected its ad-
sorption effect on phenol. The adsorption capacity of phenol from three kinds of biochar was BC500 > BC600 > BC400. In
addition , the initial concentration of phenol in waste water, the temperature and time of adsorption could also affect the adsorp-
tion effect. When the initial concentration of phenol was 40 mg-L ™" and the adsorption temperature was 45°C , the removal rate
of phenol was up to 86% treated by BC500. The isothermal adsorption line for phenol conforms to the Langmuir mode and the
Freundlich mode. The results showed the best condition of phenol removal from aquous solution by soybean straw biochar, thus
providing a theoretical basis for the removal of organic pollutants such as phenol.
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Fig. 1 The removal rate of phenol with different initial

concentrations by soybean straw biochar
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Table 1 Langmuir and Freundlich isotherm constants and correlation coefficients for the adsorption of phenol
e SRR 7 IS 5
Adsorption mode Equation of linear regression " Adsorpion izotherm P
constant

Langmuir BC400 45°C ¥ =5.9239x + 0.0454 0.9779 a=0.008,b=22.03 <0.05

35C y=5.7989x + 0.0550 0. 9823 a=0.01,b=18.18 <0.05

25C y=5.8316x + 0.0867 0.9942 a=0.015,b=11.53 <0.05

BC500 45C y=0.9072x + 0.0191 0. 8553 a=0.02,b=52.36 <0.05

35¢C y=2.1774x + 0. 0268 0.9168 a=0.01,b=37.31 <0.05

25C y=1.9962x + 0.0021 0. 9658 a=0.001,b=47.62 <0.05

BC600 45C y=4.2131x + 0.0582 0. 9003 a=0.01,b=17.18 <0.05

35C y=9.7717x + 0.2082 0. 8312 a=0.02,0=4.80 <0.05

25°C y=11.033x + 0.2043 0. 8058 a=0.02,b=4.89 <0.05

Freundlish BC400 45°C y=0.7897x + 0.5628 0. 9822 K=3.65,1/n=0.7897 <0.05

35¢C y=0.7626x + 0.5336 0. 9849 K=3.42,1/n=0.7626 <0.05

25C y=0.6768x + 0.4642 0. 9867 K=2.91,1/n=0.6768 <0.05

BC500 45°C y=0.6752x + 0.2631 0. 8791 K=1.83,1/n=0.6752 <0.05

35C y=0.9881x + 0.2416 0.9291 K=1.74,1/n=0.9881 <0.05

25C y=0.8568x + 0.1457 0.9570 K=1.40,1/n=0. 8568 <0.05

BC600 45C y=1.1136x + 0.6241 0. 9246 K=42.1,1/n=1.1136 <0.05

35C y=1.5901x + 1.4499 0.9198 K=28.18,1/n=1.5901 <0.05

25°C y=1.4527x + 1.3554 0. 8853 K=22.67,1/n=1.4527 <0.05
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