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Effect of the pyrolysis temperature on biochar adsorption of Pb**

LIU Jie', SHI Sheng-1i', JTA Yue—hui", GAO Fan', LIANG Qiong', SU Shi-ming’,YANG Jian—jun®, ZENG Xi-bai’, WANG Tao'

(1.New Technological Key Laboratory of Agricultural Application in Beijing/Plant Science and Technology College, Beijing University of
Agriculture, Beijing 102206, China; 2.Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricul-
tural Scieces, Beijing 100081, China)

Abstract: To investigate the effects of additive amounts, initial pH, and adsorption duration on Pb* adsorption, we prepared the biochars
from rice husk and cotton straw at 300, 400, 500, 600, and 700 °C. The results showed that the amount of Ph*" adsorbed was gradually en-
hanced with the increasing rate of biochars and was higher with the higher pyrolysis temperature at the same rate of biochars.The adsorption
effect was positively correlated with the pH of the solution and better especially in the range of pH 4~7. The fitting curves of Pb** adsorption
by biochars were better by the quasi—second—order kinetic model (R*>0.992) than the quasi—first—order kinetic model.The higher the pyrol-
ysis temperature, the faster the adsorption rate. Meanwhile, the equilibrium adsorption capacity of Pb* by biochars reached no less than
49.0 mg- g at medium temperature (500 °C) and high temperature (600 °C and 700 °C). The suitable temperature for preparing rice husk
and cotton stalks is about 500 °C.
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700 °C) , AL B AE SN, 7E 60 CHLAS T 1A
TR 24 h s A SRR R R BFEE (100 H) L 7
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TEFEFF (Cotton straw, CS) 7EAS [A) FAAA IR EE T il 25 A0 4=
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Kl i3k, RebIr S mLIERFE 25, FIAT R4S H)
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Table 1 Characterisation of biochars

B RH300 RH400 RH500  RH600  RH700 €S300 €S400 €S500 €S600 €S700

pH 5.31 6.49 8.19 9.20 9.42 6.61 8.51 9.72 10.24 10.42
BET/m’- g 78.4 101.3 292.6 3777 406.2 35.3 117.5 300.1 500.8 553.7

T fL 4R mm 3.697 3.670 3.772 3.815 3.820 3.417 3.065 4.096 3.807 3.785
AR em® - o' 0.009 0.008 0.015 0.032 0.049 0.010 0.011 0.013 0.014 0.052
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Figure 1 Effect of biochar additon on the Ph*" removal (pH=5)
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Figure 2 Effect of the solution pH on the Ph* removal
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Figure 3 Pseudo first—order kinetics analysis for Ph** adsorption by biochars
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Figure 4 Pseudo second—order kinetics analyses for Pb**adsorption by biochars
F2 EWRIT Ph IR B BN S FHHE
Table 2 Kinetic parameters of Ph** removal by biochars
Yy 2 o S A R e CIVIEYE /eIy
LES Q./mg g Ki/min™ Q./mg-¢" R K:/g-mg ™" +min™ Q./mg-g™! R
RH300 27.89 1.87 30.70 0.820 3.22x10™ 27.59 0.992
RH400 36.56 1.64 37.69 0.919 2.35x10™ 36.85 0.996
RH500 49.00 2.83 48.89 0.870 3.39x10™ 49.06 0.998
RH600 49.17 3.07 49.63 0.907 2.81x10™ 49.26 0.999
RH700 49.49 3.37 48.76 0.917 6.37x10™ 49.21 0.999
CS300 27.90 1.86 30.75 0.823 3.53x10™ 27.80 0.992
CS400 30.17 1.58 37.56 0.920 3.35x10™ 31.85 0.996
CS500 49.17 2.74 48.11 0.859 4.13x10™ 49.12 0.998
CS600 49.41 3.00 49.90 0.812 7.58x10™ 49.51 0.999
CS700 49.51 3.09 50.30 0.869 5.29x10™ 49.67 0.999
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