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Table 1 Effect of pyrolysis temperature on yield,pH,EC and BET of rice bran and wheat
bran biochars
g/ cc BBV Biochar yield pH EC/(mS-em) BET/(m?+g")
Pyrolysis Ko 5% Ko 5% Ko 9% Ko 9%
temperature Rice bran Wheat bran Rice bran Wheat bran Rice bran Wheat bran Rice bran Wheat bran
300 45.4 aA 43.4 aA 6.84 {B 7.07 {A 0.22 aB 0.38 cA 35.2 gB 50.4 hA
350 42.8 abA 36.5 bB 6.94 eB 7.29 eA 0.22 aB 0.47 bA 67.4 {B 89.3 gA
400 39.9 bA 32.3cB 6.98 eB 7.40 bcA 0.19 abB 0.51 aA 78.2 {B 109. 7 fA
450 38.1 bcA 30.4 cB 7.12 dB 7.53 abA 0.22 aB 0.52 aA 90.5 eB 135.3 eA
500 36.9 cdA 29.5 cdB 7.24 cB 7.57 aA 0.24 aB 0.47 bA 113.3 dB 154. 6 dA
550 36.3 cdA 28.8 dB 7.39 bB 7.61 aA 0.18 abB 0.40 cA 150.7 ¢B 187.9 cA
600 36.0 dA 28.2 dB 7.55 aA 7.53 abA 0. 14 beB 0.39 cA 184.1 ¢cB 232.5 bA
650 35.3 dA 27.4 dB 7.50 aA 7.43 bcA 0.12 cB 0.34 dA 213.5 bB 254.7 abA
700 35.2 dA 26.8 dB 7.44 abA 7.38 cA 0.10 cB 0.29 eA 240. 2 aA 263.4 aA
[F A [/ /N 443 ) 403 0. 01 F1 0. 05 K22 57 .35,
Different capital and lowercase letters indicate significant difference at 0. 01 and 0. 05 level.
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Fig. 2 Thermo gravimetric analysis (TG-DTG)of rice bran and wheat bran biomass under N, atmosphere
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Table 2 Fitting parameters of Langmuir and Freundlich models for isothermal adsorption of

biochars on selenium

b 3 Langmuir J7 & Freundlich J5 ##

Treatments Qu/(mgegh) 5/(Lemg™) R? Ry Ki/(mg'NegleLN) N R?
RB300 28.8 0.083 0.922 0.06~0.75 5.81 0.314 0.783
RB500 20. 6 0. 080 0.934 0.06~0.76 4. 20 0.312 0. 880
RB700 19.2 0.059 0. 855 0.08~0. 81 7.54 0.361 0.715
WB300 26.7 0.054 0. 969 0.08~0. 82 1.07 0.357 0.814
WB500 15.7 0.034 0.947 0.13~0. 88 1.83 0.561 0.905
WB700 54.7 0.024 0.938 0.17~0.91 3.81 0.486 0.855
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Effect of Pyrolysis Temperature on Physicochemical Properties of

Rice Bran and Wheat Bran Biochars and Its Selenium Isothermal

Adsorption

LI Yu-qi,LI Lei,ZHU Yan,FENG Bing.XUE Si-han.ZHAN Dan
(School of Chemical Engineering and Food Science, Hubei University of Arts and Science, Xiangyang 441053,
China)

Abstract; The application of biochar in remediation of contaminated soil, retaining soil nutrients and promoting
crop yield has been paid more and more attention. Biochar is considered as a new environmental and agricultural
functional material in the future. This experiment was to study the physicochemical properties of biochars pre-
pared using rice bran and wheat bran at different temperatures (300-700 °C) and its effects on selenium iso-
thermal adsorption. The results showed that the carbonization ratios of rice bran and wheat bran decreased with
increasing temperature,the pH value increased with increases in temperature from 300 to 550 “C,but did not
change with further increases in temperature to 700 “C. The EC value increased and then decreased with in-
creasing pyrolysis temperature. The BET of rice bran biochars increased and then decreased with increasing
temperature, The BET of wheat bran biochars gradually increased with increase in temperature. The SEM spec-
tra showed that the carbonized rice bran and wheat bran were fragmented. The infrared spectrum indicated that
the functional groups of rice bran and wheat bran biochars decreased gradually with the increase in pyrolysis
temperature. TG-DTG diagram showed that the pyrolysis temperature of rice bran and wheat bran is mainly a-
round 300 ‘C. Under low selenium concentration (0-50 mg+L ") ,the adsorption of selenium on carbonized rice
bran and wheat bran increased gradually with the increase of selenium concentration in the solution. When the
concentration increased further (50-300 mg+L") ,the adsorption of selenium on biochar tended to balance. The
fitting of Langmuir and Freundlich models showed that the adsorption of rice bran and wheat bran biochars for
selenium belongs to monolayer adsorption. In addition,rice bran and wheat bran biochars have an effective ad-
sorption capacity for selenium. Rice bran and wheat bran biochars have 49. 2 and 54. 7 mg+L" of the maximum
adsorption capacity at 700 °C ,respectively. The adsorption effect of carbonized wheat bran on selenium is better
than that of carbonized rice bran.

Keywords: pyrolysis temperature; rice bran; wheat bran; biochar; selenium; adsorption
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