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Abstract: The adsorption behavior of arsenite (As(IIl)) and arsenate (As(V)) by Fe-Mn binary oxide (FMBO)
was studied. The results indicated that FMBO had strong adsorption ability to both As(III) and As(V') and the
maximum adsorption capacity was 111.10, 71.40 mg * g respectively. As(IIl) and As(V) were adsorbed on
FMBO surface through forming inner-sphere surface complexes by ligand exchange with hydroxyl groups, and
As(IIT) removal by FMBO was through an oxidation and adsorption combined process. In addition, the influences
of co-existing substances generally present in biogas slurry were examined. Zinc ion could promote As(IIT) and
As(V) adsorption on FMBO and the adsorption capacity increased with increasing zinc ion concentration.
Phosphate had significant effect on As(II) and As(V) removal. When P/As ratio was equal to 1, the adsorption
capacity of As(Ill) and As(V') was reduced by 34.70%, 31.50%, respectively. However, organics, such as humic
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acid, animal protein and carbamide had no significant effect on As(III) and As(V') removal. Moreover, FMBO as

adsorbent for removal arsenic of actual biogas slurry was investigated. The average removal rate of arsenic of

actual biogas slurry was about 65%, decreasing the arsenic concentration of some biogas slurry to the drinking

water and surface water discharge standard. Therefore, FMBO could be an attractive adsorbent for both As(V')

and As(IIT) removal from biogas slurry.
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11 J&, iNA 0.03 g FEMBO, & 7#2/% 11 0.01 mol «L™
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Fig. 1 X-Ray diffraction (XRD) spectra of FMBO
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Fig. 2 Transmission electron microscope (TEM) image of
FMBO
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Fig. 3 Kinetics of As(IIl) by FMBO
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Fig. 4 Adsorption isotherms of As(II]) and As(V) by FMBO

# 1 FMBO %t As(Ill). As(V)IEFiE Langmuir
Freundlich #l& 5
Table 1 Langmuir and Freundlich isotherm parameters
for As(IIT) and As(V) adsorption on FMBO

Langmuir model Freundlich model

As species

Owmg* g’ k/Lemg' R ke n R?
As(IIl) 111.10 0.69 0.858 48.97 5.000 0.968
As(V) 71.40 0.34 0954 3630 7.299 0.984
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5 ST R B R S, B B BE A T
S B N A N, X R TP T
il A [RBTG5 2T,y
HEI As(IID AN As(V )£ FMBO 2 11 1 W Bt g T A
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Fig. 5 Effect of pH and ionic strengths on As(II) and As(V)
adsorption by FMBO
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Fig. 6 Fourier transformed infrared (FTIR) spectra of FMBO
and As-adsorbed FMBO of different adsorption time
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Fig.7 Effect of different Zn®* concentration on As(IIT) and
As(V') adsorption by FMBO
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Fig. 8 Effect of molar ratio between phosphate and arsenic on
As(IIT) and As('V) adsorption by FMBO
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Fig. 9 Effect of humic acid, animal protein and carbamide on
As(III) and As(V') adsorption by FMBO for different pH
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Table 2 Comparison of concentration of total As, As(IIT) and As(V') before and after adsorption of different area

Before adsorption/ug * L™

After adsorption/pg * L™

Sample source

Total As As(II) As(V) Total As As(II) As(V)
A 84.09+0.40 37.754+0.30 46.34+0.70 31.80+1.22 25.4340.35 6.38+1.57
B 134.79+2.50 62.224+1.50 72.57+4.00 34.01+0.73 24.60+0.63 9.41£0.10
C 305.48+3.30 169.62+2.31 135.86+5.61 191.69+6.44 156.92+3.19 34.77+9.63
D 51.54+1.39 26.50+1.53 25.04+0.14 16.80+1.14 9.64+0.45 7.16£0.69
E 685.29+0.72 352.66+0.24 332.63+0.48 171.02+0.66 126.64+0.22 44.38+0.44
F 48.62+3.42 20.26+2.73 28.36+6.14 34.27+4.26 26.56+3.19 7.71+£7.45
G 21.92+0.76 7.95+0.74 13.97+0.02 6.99+0.57 3.42+1.18 3.58+0.60
H 121.73+1.19 51.76£1.27 69.974+2.46 24.63+0.54 21.10+0.66 3.54+0.12

Ee A0S B—EIRHKE; C—R#E; D—HMWAK; E—PUNIDRGAAR M F—PU NG H s G—PU IR thizil; H—= /N H .

FEAK T 5.58%- 10.35%- 27.66%. 13 LA As(I1T)-
As(V )W B A g R it = Fpoy S — 2 f
BILAIAE W 208 B 7500 T 2 Rt RO R B A7 s
FHA— O BT, 2SI B ) 2 1 Ha i A
M0 T XHE R s =R AT B Sk
LG RN, HRILAEE R R s e, SRS
IR R )08 o 1) 1 2728 B T LA Y, 7R
W pH AR AT, =ML As(ID AT As(V)
W B S MR AN A o A0/E pH Ry 34 64 9 B,
FATR XS As(V ) BB & AR T 9.83% . 5.71%-
4.10%, W fgstH T AV 20 etk A,
TEANIE] pH 25 A T S Ik ] 25 5 A i [41 5 e s i)
FMBO 5 fifi ¥ W ff o
2.7 FMBO X7 3K FRiZ 4 an A A aY IR B

FIH FMBO % K [H AN [R] #7678 A i o i
AT TR, g5 Rk 2 ok, FMBO Xy i A i
(K SF-A4) B R 20 65%, S HIR R AU )1 SR il 4
L ) Y VRO B i ) A FEEAIG Tt B AR 2 S
FHAKBIIFRAE (10 ug « LD, SHLIREIE. FKH
Bz B TH RV BB B i e 10 R B AIG T- b 7K 3
B ARE (50 pg « L) o W] FMBO X SEBRH
WA R A IR LB BOR, P E AR
FH TSI BRAA L

3 4 1

(1) FMBO X} As(IIl)s As(V )} A7 W B} 4 fif
TR R B 5 R AERE e, ELUX As(TID B e R
M (11110 mg < g WHEE TSR As(V)
FIMEAIL i (7140 mg » gD

(2) As(IIF1 As(V)£&ilid 5 FMBO I

Fe—OH JEHH AT AT e 7 1 4 J2 4% A5 W 1 7 2
FMBO Wb, H. As(ITT) R B A W B A A A 3 (Rl
FIf 453

(3) Zo* WIAFAERERSIEHE FMBO X As(IID).
As(V)IFWLH o T 3EUEH T FMBO fE4 A0t Fe R
TR Mn® 2 {f FMBO S As(IIT) () H R fi4 B2 s
T As(VH EE RN

(4) WERRRIAT As(IID) As( V)W B B S i)
PHEER, BENY JEER. SRR E)
X As(ID). As(V)IIFEmA K,

(5) FMBO HEARGF 25 bR SE bR B A b As(IIT)
FTAs(V), RIH¥ FMBO F Aty G i i S KA T
T E AT R I N 5
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