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Sorption of Pb( Il ) and Cd( Il ) by Manure—and Wood—-derived Biochars

XIA Guang-jie', SONG Ping', QIU Yu-ping"*

(1.College of Biological and Environmental Engineering, Zhejiang University of Technology, Hangzhou 310032, China; 2.College of Environ—
mental Science and Engineering, Tongji University, Shanghai 200092 )

Abstract: Biochars have been used to remove and/or fix pollutants in the environment. In this study, removal mechanisms of Ph( II ) and
Cd( II') from aqueous solutions by two types of biochars produced from dairy manure(DMBC) and wood (WC) at 700 °C were examined.
Compared to WC, DMBC had smaller specific surface area and less carbon content, but was more effective in removal of heavy metals from
aqueous solutions. FTIR and XRD analyses showed that DMBC contained mineral phosphorus, which might precipitate heavy metal ions.
This mechanism was supported by the similar results obtained from single and combined sorption of Ph( I ) and Cd( I ). However, much
lower sorption of metals on WC in coexistence than in single indicated that WC adsorbed metals primarily through surface adsorption. Our
research shows that dairy manure—derived biochar could be applied to remove heavy metal ions from waters.
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Table 1 Surface characteristics and elemental analysis of

DMBC and WC
Ul DMBC wC
L /- g 165.7 401.1
THALARF em? - ¢! 0.02 0.15
JLR ST
Cl% 27.6 79.4
H/% 0.7 1.3
0/% 1.5 0.8
C+H+0/% 29.8 81.5
K% POY-P/% 0.002 8 0.003 1
K% COT=C/% 0 0.08
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Table 2 Concentrations of surface functional groups of

DMBC and WC
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Table 3 Contents of POY-P and CO3—C in aqueous solution after
Pb( I ) and Cd( I ) sorption by biochars

5 DMBC WC
PO-P/%  CO3-C/%  POY-P/%  CO7-C/%
pH=2.0 Pb 1.28 0 0.28 0
pH=2.0 Cd 1.29 0 0.30 0
pH=2.0 Pb+Cd 1.36 0 0.33 0
pH=4.6 Pb 1.11 0 0.08 0
pH=4.6 Cd 1.18 0 0.26 0
pH=4.6 Ph+Cd 0.87 0 0.21 0
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Figure 1 Sorption of Pb( I ) and Cd( I ) by DMBC and WC in single and combined metal solutions at pH=2.0 and pH=4.6
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Figure 2 FTIR spectra of DMBC and WC before and after metal sorption
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Figure 3 XRD patterns of DMBC and WC before and after metal sorption
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Table 4 Species of Cd( I ) and Pb( II ) in 0.01 mol- L' NaNO; solution at different pH
Cd( T )/% ofl
2.00 3.00 4.00 4.60 5.00 6.00 7.00

Cd(NO;)s(aq) 0.010 04 0.010 04 0.010 04 0.010 04 0.010 04 0.010 03 0.010 03
Cd(OH),(aq) 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 3
Cd(OH )3 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 0
Cd(OH)¥ 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 0
Cd* 97.744 0 97.744 0 97.744 0 97.744 0 97.744 0 97.738 0 97.688 0
Cd,OH* 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 02 0.000 21
CdANO3 2.246 00 2.246 00 2.246 00 2.246 00 2.246 00 2.245 80 2.244 60
CdOH* 0.000 00 0.000 01 0.000 06 0.000 23 0.000 57 0.005 73 0.057 29

Ph( 1T )/% pll

2.00 3.00 4.00 4.60 5.00 6.00 7.00
Ph(NO;),(aq) 0.145 74 0.145 74 0.145 72 0.145 64 0.145 49 0.143 31 0.124 12
Ph(OH ),(aq) 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 47 0.040 76
Ph(OH); 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00
Ph* 90.194 0 90.192 0 90.178 0 90.134 0 90.040 0 88.678 0 76.710 0
Ph,OH** 0.000 00 0.000 02 0.000 18 0.000 72 0.001 80 0.017 48 0.130 79
Ph;(OH )% 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 01 0.063 86
Pby(OH)% 0.000 00 0.000 00 0.000 00 0.000 00 0.000 00 0.000 01 0.056 02
PbNO; 9.659 80 9.659 80 9.658 20 9.653 40 9.643 40 9.498 20 8.221 20
PbOH* 0.000 17 0.001 67 0.016 73 0.066 55 0.167 00 1.644 72 14.227 4
7688.
3 &g

(D) A2 AW e ) H 28 T Bz /N F R IR A= 4
W AHRT T KA R E 4 R 15 Y i 2 BRBE T Bk
Fla#. XEERFEATHE A KET- W, 55
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UUTENL A 3 AR A 90 e S LA TR A = o
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G R /OF Y E N il 8
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