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Adsorption of Pb by biochars derived from two types of biomass

YANG Ting—ting', MENG Li-rong', LI Hui?, WU Ji-yang', YIN Wei—qin', WANG Sheng—sen', HOU Jian—hua', WANG Xiao-zhi"*"
(1.College of Environmental Science and Engineering, Yangzhou University, Jiangsu 225127, China; 2.Yangzhou Environmental Protection
Bureau, Yangzhou, 225002; 3.Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China )
Abstract: Two raw materials, i.e., rice bran and camellia shell, were used to produce biochars via pyrolysis at 650 °C. The physical and
chemical properties of biochars were characterized by scanning electron microscopy (SEM ), X -ray diffraction (XRD ), and Brunauer—
Emmett—Teller( BET ) surface area analyses. The effects of particle size, mineral composition, contact time, and initial Ph** concentration
on Pb** adsorption by biochars were examined. The results showed that compared to rice bran—derived biochar, camellia shell —derived
biochar had smaller specific surface area, but was more effective in removing heavy metals from aqueous solutions. The adsorption isotherm
of Pb** by camellia shell —derived biochar fit the Langmuir model well, and the adsorption capacity was 165.62 mg - g™, which was higher
than that of rice bran—derived biochar(58.92 mg+g™"). The results of XRD analysis showed that camellia shell-derived biochar con—
tained a large amount of mineral components and appeared as a precipitate after adsorption.

Keywords : camellia shell; biochar; adsorption; Ph*
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Figure 1 Particle size distribution of CSBC and RC
% 1 CSBC #0 RC MR E4H 1
Table 1 Surface characteristics of CSBC and RC
N/ A 2 KRFREYR(L)FXRBEEDR(THWESER
ﬁlﬁll:lll F}z/% jj—(‘ﬁ:}’/% pH H:%%ZEZF/\/ o }L}ﬁii\/ JL - =1
mg em’eg P BER F (1000 f£501x2500 £5)
CSBC 3451 309 8.90 13.36 0.015 1 Figure 2 SEM of CSBC(above ) and RC(below )(x1000
RC 37.69 26.3 1009 13811 0078 5 and x2500)
2% 2 CSBC # RC ITTE S
Table 2 Elemental analysis of CSBC and RC
b JCERYL % JLRFHR
a c H 0 N p K Mn Ca HIC 0/C  (N+0O)/C
CSBC 68.22 222 15.68 0.44 0.17 10.50 0.85 1.55 0.032 0.230 0.236
RC 56.56 0.80 8.76 0.62 0.59 1.29 — — 0.014 0.155 0.166
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Figure 3 Kinetics of Pb* adsorption by biochars Figure 4 Isotherms of Ph* adsorption by biochars
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Table 3 Kinetic parameters of Pb* adsorption by biochars
oy Ph™ I HEHe B SIS HE—Hsh 12 ite HEZ R i ite
. mg- L HH/mg-g” qJmg- g™ R? qJmg- g™ kg mg™-h™ R?
CSBC 59.21 70.75 67.192 1 0.737 1 0.798 8 72.26 0.014 6 0.909 3
RC 59.21 53.18 57.578 5 0.094 1 0973 4 71.16 0.001 3 0.970 1
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Table 4 Parameters of isotherms for Pb* adsorption by biochars
Langmuir i Freundlich 1%
g /mg-g™ b/L-mg” R? K/mg-g™ 1/n R?
CSBC 165.62 0.003 2 0.998 8 1.63 09263 0.987 1
RC 58.92  1.1793 0.999 6 4.07 0.6307 0.847 6

Fedh
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Figure 5 FTIR spectra of CSBC and RC before and after
the adsorption of Pb*
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the adsorption of Pbh*
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