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Adsorption of Arsenic(1Il ) on Biochar-manganese Oxide Composites
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Beijing 100086,China)

Abstract: Both biochar and manganese oxide are good adsorbents for metals. However there is little information about metal adsorption on

their composited material. In this study, the adsorption of arsenic( Il ) on manganese oxide—modified biochar was investigated under differ—
ent contact time, adsorbent doses and solution pH, using batch adsorption method. The arsenic ( Il ) adsorption on both unmodified biochar
and biochar—-manganese oxide composite was rapid, reaching adsorption equilibrium within 30 min. The adsorption behavior could be well

described with pseudo—second—order kinetic equation with a R*>0.99. The adsorption process appeared to be a multistep process that could

be fitted with an intraparticle diffusion model. The maximum capacity of arsenic( Il ) adsorption increased from 11.41 (unmodified biochar)

to 20.08 mg- g~'(manganese oxide modified biochar ), which should be attributed to the increase of adsorption sites on the surface of

biochar-manganese oxide composite due to the presence of manganese oxides. The effect of solution pH on arsenic (Il ) adsorption was neg—
ligible in pH 3~7. The present results show that biochar—-manganese oxide composite is a promising functional adsorbent as it is easy to be

synthesized and works well in a wide pH range.

Keywords : biochar-manganese oxide composite; arsenic (Il ); adsorption
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Figure 1 Scanning electron micrograph of biochar-manganese

oxides composite
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Table 1 Physic—chemical characteristics of biochar and biochar-manganese oxides composite
KAy RN Tk N C 0 H iR
W F A48 Absorbent Ash  Volatile substances Water content pH H/C  Specific area/
% m g
H: ¥ )¢ Biochar 10.17 9.32 3.29 nd 0.80 8526 516 175 1039 0.0205 60.97
IIV_ /—‘A SEA : Jhar—
PRI TP Biocha= ) ¢ 976 224 741 072 7300 1090 033 1075 00045 3.8

manganese oxides composite
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B, I 4L S S B I T — A% . — ek, H/C W LLAR
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Figure 2 Effects of different biochars and doses on

arsenic( Il ) adsorption
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Figure 3 Kinetics of arsenic( Il ) adsorption by biochar and

biochar-manganese oxides composite
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Table 2 Parameters of kinetic equations for arsenic( Ill ) adsorption by different adsorbents

WE—2% 3l 127 5 2 Pseudo—first—order kinetic equation 1 2%zl }1% /7 2 Pseudo—second—order kinetic equation

% Bt A4 #E Absorbent
Q./mg-g™ k Rr? Q./mg-g™ k, Rr?
H:#¥y7% Biochar 9.809 0.180 6 0.617 4 9.881 0.004 9 0.999 5
Vg gl R
W&} Biochar—-manganese 1011 0450 3 02712 10.09 0.029 6 0.998 9

oxides composite
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Table 3 Parameters of intraparticle diffusion model

B — B Bt First—order

5 BBt Second—order

HSBPR Absorbent Fu/mgeg ' min”  C/mg-1- R Fu/mgeg min”  Cjmg-1- R
H: W% Biochar 0.707 5 5.984 0.817 0 -0.060 8 11.60 09525
BT} Biochar-manganese oxides composite 0.885 5 4.133 0.880 3 -0.015 4 10.22 0.638 3
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Figure 4 Effect of pH on arsenic( ll ) adsorption capacity by

biochar and biochar-manganese oxides composite
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Figure 5 Isotherms of arsenic( Il ) adsorption by biochar and

biochar-manganese oxide composite
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Figure 6 Arsenic( Il ) oxidation by biochar and

biochar—-manganese oxide composite
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Table 4 Parameters for Langmuir and Freundlich isotherms
WLHEBPER Absorbent Langmuir 5 Freundlich 5 #¢
qn/mg-g” R ky n R

H:¥y 1% Biochar 11.41 0.049 70 0.958 2 0.454 9 0.902 6 0.948 0

%Ak Manganese oxides 7.861 0.038 05 0.934 4 1.025 0 0.994 5 0.947 7

BEf M B Biochar-manganese oxides composite 20.08 0.085 10 0.995 6 1.804 1 0.719 8 0.987 9

BB 5 HAE )2 Freundlich 77 FEAULG AR I 1T
F Langmuir J5 &, W8 1) F AR50 40 o 2 i
W) 2 2 W k%6 52 A Rk KRB i ()
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() 2.55 fif , 2B e~ 2 A AR T ) ) W% i i
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