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Adsorption of Hg( II ) by Biochars Produced from Sawdust and Rice Straw
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(1.School of Geography Science, Nanjing Normal University, Nanjing 210023, China; 2.Jiangsu Center for Collaborative Innovation in Geo—
graphical Information Resource Development and Application, Nanjing 210023, China)

Abstract: Biochar can greatly adsorb heavy metals from aqueous solution, thus significantly reducing their concentrations in water environ—
ment. In the present study, two biochars obtained from sawdust and rice straw at 600 “C were used to study their Hg ( Il ) adsorption from
aqueous solution under different solution pH, sorbent rates, and contact time. The optimum pH value for Hg( I ) adsorption by biochars was
approximately 5. Langmuir isotherm model fitted the isotherm data of Hg( I ) adsorption by both biochars, suggesting a functional group—
limited sorption process. Kinetics of Hg( I ) adsorption by two biochars could be well described by the pseudosecond-order model. The in—
traparticle diffusion model illustrated that the adsorption of Hg( Il ) by two biochars was controlled by internal diffusion and membrane

diffusion. The scanning electron microscopy showed that the ion exchange was a major process for the Hg( Il ) removal. Meanwhile, reduc—

tion and complexation reaction might also be responsible for the Hg( Il ) adsorption.
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Figure 2 Effects of biochar rates on Hg( Il ) adsorption
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Table 2 Comparison of Hg( Il ) sorption capacity by
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Table 3 Parameters of two kinetic models for Hg( I )
adsorption by biochars
E— 28l )y PRy e PAS kit
k Qeep Qe R? ky Qe Qeca R?
MX 0.003 2.285 6.542 0.883 0.006 6.105 6.542 0.998
DG 0.003 0.503 4.735 0.848 0.033 4.640 4.735 1.000

TiH

FRFP-A , DRT ot R 58 PRt i e ™ AR R N 4™
o A A=W B B Hg (I ) Jeb 2 o B 42 )
FREAALIR, ASCR A Weber—Morris fiUb: A4 HIU 2
o AT AN A= P e W B Hg CID) i3l Iy 22 78, 2
A

Q=K 1*+1 (5)
KH:Q, S ¢ B 20 W B 5, mg - g™ 50 Ay N B[]
min; K, N3 HEEE A mg g - min® AREE T St
HFZRY  mg g

MX F1 DG PR AE ) 5t e [t Hg( 1) B Weber—
Morris i ani&l 5, #0515 M8 RS EOLE 4.
Weber—Morris {12870 I PA-ZRPERY B, PP AE P BT
SRR A AT o S, DB N HOR
SEME— OB, IR B R AR N e R R
HEEMMER . MX A DG Wil A4 5 5 W it Heg (1)
T T S B B A O S R 3 S I T — B B
T AT LA B0 46 I B3 A o e e s e (] ) e

7 -
ol -
-

5 -
. ﬁ:‘_a—-}—m—m
w4k
g
S

) ®)X

DG
1 -
0 . . . .
0 10 20 30 40

"*/min
B 5 BRIAY AR &k
Figure 5 Plots of intra—particle diffusion equation for Hg( I )
adsorption by biochars
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Table 4 Parameters of linear regression of intra—particle

diffusion equation

WiH K, Bi/mg-g' R K., BJ/mgg' R

MX 0.398 1.620 0.918 0.049 4.283 0.960
DG 0.298 2.349 0.929 0.012 4.215 0.892
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Figure 6 Scanning electron micrograph of biochars
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RS FIAEMBURBBIE EDS 5347 (wt%)
Table 5 EDS analysis of biochars before and after
Hg( I ) adsorption

. MX DG
2 BT W B W2 B W IR

C-K 85.15 88.13 59.81 69.82
0-K 6.79 5.76 16.67 16.66
CI-K 0.09 0.04 2.49 0.04
N-K 6.35 5.15 1.06 6.32
Mg-K 0.05 0.04 0.43 0.43
Al-K 0.15 0.08 0.29 0.26
Si-K 036 0.15 5.53 3.40
P-K 0.02 0.03 0.48 0.24
K-K 0.62 0.12 10.54 0.75
Ca-K 0.40 0.15 1.68 1.27
Fe-K 0 0.12 0.85 0.34
S-K 0 0.04 0.18 0.05
Na—K 0 0 0 0
Hg-K 0 0.21 0 0.42
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