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Abstract; In the process of bio-filter backwash for biological iron and manganese removal from groundwater, a
large quantity of sludge rich in iron and manganese oxides was produced, and was trying to be used as an arsenic
removal adsorbent to avoid pollution caused by its direct emission. The sludge was characterized after pretreatment
using XRD and TEM, and its adsorption properties and related mechanism were studied through the static
adsorption experiments. The results show that the sludge of iron and manganese oxides is non-setting structure with
small particle size and large specific surface area. The Langmuir isotherm equation is more in line with the
adsorption characteristics of As( V) (R*>0.99) , and As (Il ) adsorption behavior cannot be simulated by a single
model. The maximum adsorption capacity for As (Il ) and As( V) is 36.53 mg/g and 40.37 mg/g respectively,
and the adsorption capacity increases with the increase of the temperature. The adsorption of As () and As( V')
conforms to the pseudo-second order kinetic model with R* more than 0.99, and As( V) adsorption capacity
decreases gradually with the increase of pH, while As (Il ) adsorption capacity experiences a process of decrease
and increase and then decrease. H,P0O,” and SiO,” has significant inhibition on arsenic adsorption and other ions
have little effect on the adsorption process.
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Fig.1 X-Ray diffraction (XRD) spectra of iron and manganese

oxide sludge
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Fig.2 Transmission electron microscope (TEM) image of iron
and manganese oxide sludge
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Tab.1 Nonlinear fitting parameters of As (Il ) adsorption isotherm

Langmuir 57 Freundlich 157
R/ C 0/(mg-g") K/(L+mg™") R? R/ C 1/n K R?
25 36.525 0.120 0.982 25 0.437 6.615 0.974
35 90.490 0.073 0.985 35 0.531 10.021 0.991
45 99.600 0.087 0.986 45 0.512 12.491 0.990
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Tab.2  Nonlinear fitting parameters of As( V) adsorption isotherm

Langmuir FEH Freundlich F%5751
R/ Q/(mg-g") K/(L-mg™) R? R/ C 1/n K R?
25 40.372 0.528 0.994 25 0.271 15.964 0.973
35 42.840 0.484 0.990 35 0.252 17.894 0.976
45 45.806 0.747 0.991 45 0.218 22.160 0.972
F=3 —LEMFIX As WREXKMES
Tab.3 Maximum adsorption capacity of some adsorbent
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Fig.3 Adsorption kinetics curve of As(Il) ,As( V)
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Tab.4 Parameters of kinetic models

As PGB AR B HREE R R F i/ (mg - g7")
WG S In(g,~q,)= —0.047 7t+3.713 5 0.887 —
As(V) W B t/q,=0.118 8:+0.231 5 0.998 8.144
W F1 In(q,~¢,)=—0.039 9+3.604 3 0.985 —
As(1) G F 1/q,=0.177 41+0.482 1 0.992 5.637
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Fig.4 Effect of pH on As removal

As( D) ZERFBER) 47 pH A2 AL B oA ]
7 3<pH<7 B iAW P As () Z2B%H 67.2% F
K53 56.2% ,1E T<pH<9 BHAER P As (1) 52 1A ThiE
2 61.7% , K5 As( 1) B8 SR N . 7E 3<pH<9
IRV As (V) 252 DL G H A Al B 8 1 T 28
e, As (D) M FZEL) H, AsO, B XAEFE, As (1)
HIXHFAs( V) I FS PR , AN 28 5 1 W R 590 e

I 7K A BT 25 v i R SRR v Rl R TR AR R L
AL As( V) B 2B R R AR A Ak B ok e
B AL T Rk As (D) |, A7 W5 R AT A Ak
PrxrAs(ID) (AR T BE pH TH 8 52 R 3 )
M BAE 3<pH <7 B R 25 BRR 5 As (1) H 1k
R 7E T<pH<9 B L BRAE R, nTREE T4
ALY AL AT Mn® 35t DT 5 38500 oFE 551 2% 1 &
PRI 4t T 88 2 i W B 5, 78 pH KT 9 B
WIZ 63700 2% T B P AT SO0, 55 0 R T A B S - 2 TR
LR T AR T 38 0 2 R 2 20T e v v v )
AxAs (M) B vl B T >

CHIE R K A bR E) (GB5749—2006) #i
E IR I B o B VR B 4353104 0.3 0.1 me/L,
PRI, A 0 B S R A S A B S b e R B i e e o
BRGSO SE G 25 SRR B pH 7E 3 ~ 12 1,
As( V) EBRi R AL A Y6 & P, ik
JE 52 SAF A KK bR e, TAE 5 BRAs () B F =
S IR D A 2 1) VR P R Min® L 81 5 Bk
FALY R IR AR As (T s A B pH AR (b 4E 25
TGO 0T LA 78 pH Oy 3.02 B, 3 P 4E
B 2.96 mg/L, Bl pH #4001, ¥ W 4
BT B R BRI, Y pH KT 7 I WP
BT BRI E 2T A EARLE Y 0.1 mg/L LI,
X — B G2 U BH R B R R B T e I B AR
W BFF 5510 2 1T, DAL T S S0 T e 8 T e vk D).
R, S2BR P AR R B9 3 /K pH B W KT 7, NEAE
o B 1 RS

30
25}
=20}
15}

1.0}

p(Mn™)/(mg-1.”

05

0F " s

2 3 4 5 6 7 8 9 10 11 12
Wit pH
5 7R[E pH £# T As( ) XK Mn* 5 H

Fig.5 Effect of pH on the dissolution of Mn**
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