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Adsorption of Pb( II ) by biochars derived from three types of biomass

LIN Ning, ZHANG Han, JIA Zhen-zhen, HUANG Ren-long, SHU Yue—hong"

(School of Chemistry and Environment, South China Normal University, Guangzhou 510006, China )

Abstract: Three different raw materials, including rice straw, wheat straw, and lychee branches, were used to produce biochars by pyrolysis
at 300, 400, 500, and 600 °C. The characteristics of the biochars obtained were analyzed. The effects of biochar pyrolysis temperature and
mineral composition and initial solution pH on Ph( I ) adsorption by biochars were examined. Results showed that pyrolysis temperature
exhibited no obvious influence on Ph( I ) adsorption by rice and wheat straw derived biochars, while the adsorption of Ph( Il ) by lychee
derived biochar increased with increasing pyrolysis temperature. As solution pH increased from 3.0 to 6.0, the amount of Ph( Il ) adsorbed
on all biochars gradually increased. Adsorption isotherms of Ph( I ) by these biochars fit the Freundlich model well. In addition, lychee—
derived biochar showed greater Ph( Il ) adsorption than the biochars derived from rice and wheat straws. Chemical precipitation of Pb( Il )
with mineral components might be the main mechanism of Pb( I ) adsorption by these biochars. Lychee—derived biochar contained a variety
of functional groups, such as —OH, ~COOH, and C=C, thus providing different adsorption sites, including aromatic— structures(for cation—
7 interaction ) and oxygen—containing groups(for ion exchange adsorption) for Pb( Il ) adsorption.

Keywords: crop straw; lychee branches; biochar; Ph( 1l ); adsorption
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Table 1 Selected physical and chemical properties of biochars
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RSB600  24.84 39.87 10.67 48.75 108.43 2.77
WHB600  23.65 35.26 10.05 41.50 186.71 3.20
LCB600  39.59 7.68 9.53 26.25 283.15 5.10

Ce

Q Q
~ Ce C ~
LCB600+Ph L e Ce (e

LCB600Q Q A Q 53 Q 0
RSB600+Ph L L/\P

9 0
RSB600 Cr

pPL
WHB600+Ph ﬁ AL "y

WHB600 jﬁ» , /? N
N Il I n 1 I

T I I L I n 1 n T 1

15 20 25 30 35 40 45 50 55
26/(°)

Q:Si0,;C:CaCOs; Cp: Cax(P,0;) ; Ce: PhCOs; L: PhyOs; P: Phs( PO, )»

[ 1 1L.CB600 .RSB600, WHB600 MR Bt Ph( Il )AT/FHI XRD
Figure 1 XRD spectra of LCB600,RSB600, WHB600 before and
after Ph( Il ) adsorption
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Figure 2 FTIR spectra of LCB600, RSB600, and WHB600 before
and after Pb( Il ) adsorption
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Table 2 Parameters of Freundlich and Langmuir equations for

Ph( I ) adsorption on different biochars

Lamgmuir %1 Freundlich f557
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Qm KI. R2 KF n RZ

LCB600 159.250  0.024 0980  25.699 2871 0.991
RSB600 132.540  0.038 0967 20335 3.330 0.990
WHB600 136.227  0.042 0.957 23364 3435 0.992
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