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Abstract: Activated alumina ( AA) was used as raw material to prepare iron-modified activated
alumina ( FAA ) adsorbent for arsenic removal by iron salt impregnation method. The FAA was
characterized by BET, SEM and EDS techniques. The effects of FAA dosage, pH and coexisting ions on
arsenic removal by FAA were investigated. The experimental results showed that the iron hydroxide could
be formed on the activated alumina effectively by iron salt impregnation method. The arsenic removal
efficiency could reach up to 95% with initial pH of 2 —10. The arsenic removal efficiency was affected by
SiO;” and H,PO, greatly while Ca®*, CO;~ and SO;  had no effect on the arsenic removal efficiency.
The adsorption isotherm could be described by the Langmuir isotherm adsorption model. The arsenic

removal processes followed the pseudo-second-order kinetic equation. The 50 g of iron-modified activated
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alumina could filter 590 L of groundwater containing 40 —60 pg/L of As( V) to meet the drinking water

standard of 10 wg/L, indicating that iron-modified activated alumina had certain application potential.
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Tab.1 Characteristics of activated alumina
ey 074 HILAR s i fLAL
i H m; (g- R/ MR/ (m® | 45/ (cm’
em™) [(N-R™)| g g)
B [0.5~1 ] =0.75| 50~80 | 280 ~360 0.4
1.2 MZEmMEKRFX

fiftfe i 5% ] ICP — OES (6300, Thermo ) U] 52
pH {ER ] WTW Multi - 3630 il 22 5 Hb e 1 AL FL2F
AL R ] F R T 23 A ( ASAP2000 ) il 22 5 SR T E
SAFITCER J3 B 43 0 % H - 3 4 S e (SEMD) AN
RETG - HT X (EDS) .

1.3 KA
1.3.1 & As( V) BERIK Ay i il

FRELS. 66 g NajAsO, - 12H,0 FF 1 000 mL 2=
BFK 831 o/L I As( V) AW 75 B
gorh, LB KRB R Rz
1.3.2 SUPENG AR AR 1 i A5

Ay TIE 6. 04 12,08 .18. 12 g &4kt T 150 mL
MR, I 100 mL 253 77K, i P 5 min i H 785
T R0 25 ¢ WE PR , Z218 i, 10 min,
FFH 1 mol/L iy Z B AL AN WA Y pH (HZ 4.5,
B2 h i LB ARSI v R SR <100
pS/em J5 , JHCE T80 CHEFFHE, #% Fe (11 ) /AA it
WA M6y 4l FAA — 5% . FAA - 10% . FAA —

15% , %M.
1.3.3 R
@© pH EXTBRM A, FREC1 g FAA -

10% T 250 mL HIEHEIE I+, 437 im A 100 mL ¥
JE 10 mg/L ) As( V) K, W75 pH {H7E 2 ~ 12
Z 08,7625 CF, L 125 o/min fHIE$ET 3 h, BUKEE
2:0.45 pm PEFLUEMEE RIS I AR A AR

@ FAA i X Bk 0 5% . 43 31 FR B
0.01.0.05.0.1.0.3.0.5 &% 1 g FAA - 10% T 250
mL [ L ZEHETE IR, 43 5 A 100 mL ¥ & Ky 10
mg/L (1) As( V) ¥, 7€ 25 °C WG pHA{E R 6.5 +
0.1 BEAET, LA 125 o/min fHIEIEYS 3 h, BUKEEZ
0.45 pm EFLUEMEE IR IS , I AR AR AR

@ IAFETFXIBRMAIE, FRELL g FAA -
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CO:™ H,PO; fERFFTst g, i Bk BE AR 0.1
1 110 mmol/L, 7£25 C #Jth pH{EH 4 6.5 £0. 1
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pm L IE MR BB 5, I AR A e IR
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B, 858 25 em, NAE R 2.5 em, PRI 50 g Bkek
PEM FAA - 10% JEAL, S T 5847 Ml 1% 502 &} A i 11
ST AEVEAT RGN TR i 30 05 K £ A , R G
7K EB K AR A TR AL U, P 2 2R 4 il
DR, I BAIBORE S AT H K A J3E
2 R 534
2.1 BMEMEAAENRE

MR IS T M AL AR R T K 5 & Mapping 437
i 1R X A T (a) F(h) AT RL bk 3
FAA - 10% F1H 1 80H KR8k, @il EDS 434t
K PR REA ST 5 05 M A A R R, H e Tk
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Fig.1 Iron distribution on AA and FAA-10%
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Fig.2 Zeta potential of AA before and after modification
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Fig.3  Effect of pH value on As( V) removal by AA
or FAA-10%
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Fig.4 Effect of dosage on As( V) removal using
FAA-10%
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HIBRIZE R, Tl AR LAEAH R 0 254 T FAA - 10% X

As( V) IR BRBOR T AE BT 5 7 R T4,
H122 2 AT, COY .Ca’* 1 SOT %t As( V) £z
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As(V) BIREIAER A, 24 H,PO, FT SiO;~ #eJE R 0.1
mmol/L i} ,FAA = 10% Xf As( V) )£ R HREX
) 99% LA L, {H 24 5 Fh s v B 38 i £ 10 mmol/L
B, 60 As (V) By R BRZRHIFEALE] T 33. 14% Fi
53.80% , ik F= 22 [N A il RN AL ARV VR T IE 1 1) B
B SRRIRISEL, 255 5 FAA - 10% i 1)
FEFE [ LTI S e, NIRRT As( V) 9%
] W B, [T BE % FAA — 109% 3% 11 FEL 1 P4 12 B 67 8 %
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Tab.2 Effect of coexisting ions on As( V) removal by

AA or FAA-10%

% A %?W&f As( V) EZBRF/ %
(mmol - L) AA FAA -10%

0.1 31.95 99. 49

H,PO; 1 19.39 75.70
10 13.38 33. 14

0.1 41.39 99.71

Co3~ 1 62.57 99. 47

10 96.47 99.35

0.1 85.97 99.37

Ca* 1 96.08 99.52

10 98.31 99.22

0.1 32.53 99.08

Si0;~ 1 25.60 81.20
10 18.70 53.80

0.1 58.34 98.21

S0%- 1 59. 12 98.65

10 61.65 99. 12

2.3 WBpshH=

WFIE T As( V) ¥Ry 10 .20 F1 30 mg/L 5%
TLFAA —10% % As( V) BRI 80 J122 4510, &5
FW] FEHT 20 min WY B 551 B PR 0 B A, 22 f R A
TG TV, R0 DR B 08P AR . it
—IRRREXT As( V) IR 3N 1 SR AE R I HE— 2%
FE — 20 ) ) 2 BRI EE AT U A S5 R W4 3
ALHD L, FAA —=10% XF As (V') B B B8 55 47 ok v —
GORE s 12 AU AEE G gl ) A Y
AR DG 2 8 T U — 3 ) 2, HRE AU
(1) Vil P B T . 6PV sl ) 2
RIRE T {f b gk FAA — 10% %F As( V) (90 B 36 A1
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Tab.3  Fitting result of kinetic models

As(V) HE— 3l )% W8 )%
i3 74 (m' Ki/(g" | g/ K/ (g | g/
(mg - _% mg' s [(mg:| R |mg™' - |(mg:| R
LD |8 win) |7 min"') | g7')
10 |0.99| 0.47 |0.96 [0.96]| 0.41 |0.99 |0.99
20 |1.99| 2.56 |1.82/0.96| 0.68 |1.89|0.98
30 [2.97 ] 2.39 |2.75/0.97| 0.47 |2.85[0.99

MR o 38 3 52 JE 7 T AR PAL 7 S s P A ) S [
P, {EE — 22 g S MR RE S A5 [ BE 4
A R ] Weber — Morris BRI 4™ BIUBE L L1 5
FAA - 10% MR As( V) 930 2 ad 7 45 R LA S
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20¢
157
S 10} S .
0.5}
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=10 mg/LL 20 mg/L. 4 30 mg/LL

/(mg'g‘])

(I) 2 4 6 8 IIO 1I2 1‘4 1I6 1I8
t*/min®?
B S Uk ERY ALY i 2
Fig.5 Curves for the interparticle diffusion models
ol S ATLAE A I Z R LG R, K
AL AN ] I B ) I o 3 3 iy A2 5 o SR A AN TR o A0 39
I 3ok 25 A bR, 5 o 8 B A2 OB N iR L HL R
B1E0.99 LA b, X FEREN I As( V) AyHk
i, AL FAA —10% T Efl A As (V) 22, [R]INF 1)
PUAH Z 18] B E R JBE R, 1% TS sl g v , 320030
AT AR B . HLAI R As (V) e RE B, I FA 3
AR (DL 4) o (LR W R A4 AT, 2 T A IR BT
(L B WA, ELA Y HIRE 3 e O, W B T T
IR TR, B S5 B HEA IR B AR A o
x4 FAA-10% WRBH As( V) BIBRL R 3 SR B S 4
Tab.4 Interparticle diffusion parameters for As (V)

adsorption on the FAA-10%

As( V) e/ YR (g - g™ - h7Y)
(mg * L ) Kia Ky Ky
10 0.412 0.143 0.007
20 1.251 0.137 0.024
30 1.843 0.221 0.030

2.4 WMt EIR L
TEARTRI R G As (V) ¥ BE R AT W BE 45 7 1K
B, 4R R W] FAA — 10% XF As (V) f9 W B S il A7)
I As( V) MR RIS ., S 1 gk — 25 S
TR BT, 2R A Langmuir 45 %1 £ Freundlich % %1
XPECHR AT 0, A B 1 S5 ROR AR 4 (I
%£5),{HAH It T Freundlich #5% (R* = 0.968),
Langmuir 5% (R* = 0. 990 ) i 58 4 M ik As (V)
I BT # o AF Freundlich #5890 0 <1/n <1, 881
R A B B, B AR S AT o
x5 FAA-10%BR As( V) &R IR M EEY S 4
Tab.5  Isotherm parameters for As( V) adsorption on

the FAA-10%

5 Langmuir & %4 Freundlich &7
I _
0./ (mg g™ ) | K/(L-mg™") | K n
BE 34.21 0.032 1.27 1.3
2.5 EHEHBFIALE

HRAE CAE TR IR 7K BAARE) (GB 5749—2006 )
e, AR TR O K B BE VAR T 10 pe/L, itk
AT T BRI B LR T A n i1, g gk
6 mL/min B, K AR BE SR BR , BOHG K8 o 3
10 mL/min, 343 7% 218 U800 & B, 280 Bk i 1)
TEHEEALER T 3 JE 2 590 L & ffidth R Ak, 7Kk ff ik
JERT 10 wg/L, H 7K pHAE K 6. 8(WLIEI6)

=~ 30F -
= 25t
&p
220}
2 st R
® 6 mL/min 10 mL/min %A KRR
= 10f----—----- R S RGECEETTEETEPTEE
% L] L]
= s HE " =
of "=
0 200 400 600 800 1 000
1B BUL

6 IEEAELEITHER
Fig. 6 Performance of continuous flow infiltration column
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BB B 741, R B AT 3 TIE PR AR L S e
el 5 31 28. 6% , HXTAFLESH T RE T, X As( V)
{14 W BT 2 B e

@  FAA - 10% XF % fE4F A Langmuir 553
W FfFABE AR, R B4 G vE = G sl J1 7 #E L FE pH
J92 ~10 B, FAA XF As( V) B EBRRAEIAF] 95%
PIF, COI™ .Ca*" H1S0; X As( V) By ERREEAT
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