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Table 1 The chemical composition of Red mud and red mud
based magnetic adsorbent
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Fig.1 XRD images of red mud and adsorbent based on red mud
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Fig. 2 Adsorption kinetics curve of Cu* and Zn™ on red mud-based magnetic adsorbent: (a) Cu™; (b) Zn™

F 2 AR B ) RS SHL
Table 2 Kinetic model fitting parameters of red mud-based
magnetic adsorbents

e— 8 Iy E =) 1
E&)mET
0. k, R 0. k, R
cuw 1966 0.09 0977 3028  0.03  0.980
Zn* 1721 009 0978 2650 003 0981

MR o S A A b, Ja bR
Xt Cut Znt W [t 3l g A R U A S KR
R, IR R S W R 7R A o s g e BRI O R KL

30
—Langmuir (a)
—Freundlich

25+ n

20

0, Amg-g")
T

1 1 1 1 1

0 20 40 60 80 100 120 140 160 180
C, Amg'L"

R 535124 0.980. 0.981, 4K F ik — G 3l Iy 2= L RUAH G
FE [, o G s 1 2E A A5 0 o A B
O, 51 50 T A5 19 T VR S A A O o % SR 2 B R e
W B SR Cu . Zn® 1 W i 2o A B8 45 5 oE — 5 8y J) 2%
A

22 BMER%MAE
FRAE A (3) A2 (4) XoF W Bl 0 A5 5 i 47 Langmuir

A1 Freundlich W ff 5 iR A R HUL 5, 48045 i 26 WA 3, 81
GRS 0., k. ke RIIAE M RZE R L3 3,

45
——Langmuir| (b)
40 Freudlich

35+

30 -

25 -

Qe /(mg-g™)

20 -

0 1 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70 80 90
C, /(mg-L")

B3 FRURFEMR PRI Cur Fl Zn® B 0 B 45 1R £k 26 :(a) Cu™';(b) Zn™
Fig. 3 Adsorption isotherm curve of Cu* and Zn* on red mud-based adsorbent: (a) Cu™;(b) Zn*

R 3 RYEIEML AR 9 A RS R LS 25
Table 3 Isothermal model fitting parameters of red mud-based
adsorbents

LangmuirZ: %
0,/(mg-g") K, R

33.12+0.75  0.027+0.00 0.993

Freundlich%: %
EEEET

Ky n r

Cu” 4.55+0.86 0.36+0.04 0.949
Zn* 1.12+0.30 0.81+0.07 0.982 129.88+34.59 0.01+0.00 0.987

INFE 3 BB S B0 T T, i U8 S5 1 B 75 1 A
Cu”. Zn"f) Langmuir £ B 481 & A & R B R I KT

Freundlich £5 %4 $0 & #H 5¢ 22 %0, % BH 2% 1 3k W B 551 %)
48 BT B TR AT 5 Langmuir £28), FOAH G R
oy 5 0.993 F 0.987. % Y 3 W B 55 XF Cu>, Zn™
(1) W o e e Shy B )2 W T, R B BT 2z () AN R
i3 Langmuir £ 28§01 & 15 H 25 e 56 0% B 700 X Cu,
Zn® (1) F R B 43531k 33.12 mg/g., 129.88 mg/g.

2.3 WRFfHLIE

Oy 3 — 2 ARG I 8 W B0 X AU B K P Cu
Zo> B W R FETATL B, Xof 187 R i I ) s 90 35 % B 51 3



%14

MR T, 25 - SR8 W B 50 Xk B 7K i o < Jes 1 W P ATLBR T2 - 89 -

177 Zeta AL AN FTIR 4387 6

W BfE Cu* . Zn ] Ji 4 2 U8 32 R B 5] Zeta HL A2 B9
SIHTANTEL 4 BT, 8 I B ) Y A5 L R TE 8~9 ZZIH],
Zoa MU 15 A F Al 8.34 W 5] 5 4 T FfE
CuJa WA HL IS AR 5~6 Z 0], Ll Rl & 45 4%
FL A 5,425 W3R 58 4 W B Zn? f5 19 45 FL RUFE 5~ 6
Z 8], Zead S eG4 LS 20k 550, R SE IR
B FRIAE Cu . Zn® W BR i R JH: 45 Hl 8 B0 & AR AR 1k,
B AR PR FEME B 700 %5 Cu? . Zn® R B 5t A S Ak 22 IR B

100

I SIRUREEIR 7
80 | ARUEETR IR Cu*
A— YR AE B 77 Zn*

60
40 -

20 K

0

20 F \-\-\-\-

40 F

ZetaHL i, /mV

-60

-80

100 1 1 1 1 1 1 1 1 1 1 1
10 11 12 13

4 SR YIRS TS Zeta HLAZAZ AL
Fig. 4 Zeta potential changes before and after the adsorption of
red mud-based adsorbents
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before and after adsorption
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Fig. 6 XRD patterns of red mud-based magnetic adsorbent before and after adsorption
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Heavy Metal Adsorption Mechanism of Red Mud-based Adsorbent in Acidic
Wastewater
CHI Shuyan, WANG Bohan, HUANG Dandan, ZHAO Bing

School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China

Abstract: The adsorption characteristics of heavy metal ions in wastewater were investigated by using red mud-based
adsorbent. The adsorption mechanism of red mud-based adsorbent was investigated by means of adsorption kinetic model,
adsorption isotherm, FTIR and XRD with Cu*and Zn* in acidic wastewater as the target. The results showed that the
adsorption process of heavy metal ions Cu* and Zn™ by the red mud-based adsorbent belonged to monomolecular layer
adsorption, and the maximum adsorption amounts of Cu** and Zn* by Langmuir adsorption isotherms were 33.12 mg/g and
129.88 mg/g, respectively, which were in accordance with the quasi-secondary kinetic model. The Si-O-Si in the red mud-
based adsorbent interacted with Cu** and Zn®* and the adsorption process was chemisorption. This study provides a new way
for the recycling of solid waste red mud from aluminum industry.

Keywords: red mud; adsorbent; wastewater; heavy metal ions; adsorption kinetics; adsorption mechanism
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