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Table 1 Composition content of the raw red mud
Na,O Si0, ALO, Fe,0, Ca0 TiO, MgO P,0; K,0 SO, HoAty
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1.2 BECIREREUE TR R & 10D S5 B Zx 7R e W B R BE R RE e . IR A
BURJeR. (RM) ZK¥E. TG, 5 CaOty  KWFFERAGIHE R (1D F1 (2
R 51 RE T HE KPR KRS 2 h, Q:CWQW )
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Table 2 BET and pore size distribution of RM and SCRM

Be RIS e/(mYg) ARIFLAFR Y/ (cm¥/g) FLAZR/Mm
RM 11.83 0.113 4 22.79
SCRM 146.21 0.4652 8.96
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Fig.4 Influence of the amount of adsorbent on the adsorption of COD and ammonia nitrogen
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Fig.6 Influence of reaction time on adsorption of COD and
ammonia nitrogen
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Fig.7 Fitting curves of pseudo-first-order and pseudo-second-order kinetic models for COD and ammonia nitrogen adsorption
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Table 3  Fitting results of adsorption kinetics model

B Bh /2R ¢ /(mg/g) K/(min'8(g/(mg-min)) R’

coD W—g 265.19 0.064 80 0.8317
W2 93.98 0.000 46 0.990 7
A W—2% 15.77 0.046 40 0.656 1
W= 21.75 0.002 39 0.991 4

F10.991 4, izt T —28h )1 5 FE 1 0.831 7
F10.656 1, HHAAYTTREFrHE COD Az A 11
W B & 43 A 93.98 mg /g Al 21.75 mg /g, 55256
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Fig.8 Fitting curves of adsorption isothermal models of COD and ammonia nitrogen
4 Langmuir # Freundlich IREVZFBINE S
Table 4 Isothermal fitting parameters of Langmuir and Freundlich models
B ‘ . Langmuir 57! Freundlich #74
W B R BR WEIC . 2
q,/ (mg/g) k, R k; n R
10 156.01 6.13x10™ 0.976 5 22142 1.9412 0.964 3
COD 20 169.78 11.27x10* 0.989 3 22265 2.1835 0.962 0
30 211.42 6.36x10™ 0.971 3 54893 2.546 7 09193
10 16.78 5.8x10* 0.976 6 1.93x10* 0.492 0 0.995 8
2R 20 40.31 7.2x10% 0.9717 1.43x10° 0.640 1 0.987 8
30 64.35 4.7x10* 0.983 4 3.99x10° 0.727 8 0.991 5
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n
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ST B n N Freundlich AR B %o

HINAESE R AT A, 7E 100 20 A130 C 444 F,
SCRM XPBJEH H COD IR U4 AH ¢ R 35
B)R N Langmuir 8L T Freundlich £ 4L,
B SCRM W& [ IR M) 5), % COD (W ft & T
BT R, BB BT R, (R=1/(1+kCy))
EIEEBN T 0~1, RICABEREHT, 5T %
A, BEEBREE, WIHEE . FAEEET,
SCRM X 72 ¥ H 2 01 I B UL A O R AGE 3
¥JZR LA Freundlich £ A4AL T Langmuir £, i
B SCRM W& AWt T 2 E Wi, BAAE
— R B R, H B BB SR A Im R B
ImEHRT 1, RWRAEAE SCRM EAAE—ER
R B XSS o

Iy HAE 10 . 20 F1 30 'C WRBHRES&ET, it
60 g/L ¥ hnE SCRM X COD Hl & & W I H 45
M1z, REAWK (D ~ (O, G
GRS,

C,
K== 7
=g ™
AG = —RTInK, (8)
AG = AH-TAS 9)

#&5 SCRM WM COD MIERAMMRNESH
Table 5 Thermodynamic parameters of adsorption of COD
and ammonia nitrogen by SCRM

DA AG/ AH/ AS/
e WE/C T (KJ/moD)  (KJ/moD)  (J/(mol-K))

10 239 -2.05

CoOD 20 593 -4.34 36.16
30 6.65 -4.77
10 1.12 -0.27

20 2.71 -2.43 26.59 96.33
30 2.39 -2.20

136.14

)
b

e €y S W B I P 17 i e B ) B B R 1
WEE, mg/L: K, A% PHTH G AS AR,
J(mol-K); AH N¥&7AF, Kl/mol; R NS K

AG AFHE MM A BAEL, Ki/mol; TN IR
I, K.

& SR ¥S AR A, SCRM Xt
COD & % W fff ik F2 1 AH 38 8 IE {8, 36 B
SCRM X 2 I W B 35 W 3 e 82, FHil A R T
HRMPRH, X5HFRMUETELE R .
AG BN FE AS N IEAE, Ul B 38 1 W B
K RO, [ e s o, 187
T Al ST S R BEUs B A ORI FE I T
AG EFEAK, Ke {H3EK, JLHXTT COD HyE &AL
WSHILNEZE, R SCRM Xt COD FIW Bt [ b
H R TBR B R IRIG R, SN R B 20 C X
B E KPR BRI AN

254y SCRM BUHER LT COD A U IR B 2
RICEARERE, BN SLaHG& %h: Bl
WItE pHAE R 8, WL BRI E 60 g /L, WP [a]
90 min, JMIREE 20 'C, AT SCRM X5
W COD A AU~ W B 524353l 5 81.51 mg/g
H119.24 mg /g, EFRZF5HIE 87.57% Fl 72.05%.
L S AR A, 52 ORI BE RS e R, TTAR
P )55 W 25 AN IR B IR P AT R
39w

AT H SCRM XF COD A IR Bt it 7
FEA L = gsh S i Ay, I B 26 3 B AL 2 IR
B 42 ), S o P AT R B 2K e 43 i) ik 87.57%
72.05%, 55 [7) 25 0 o ORE Ak 3 b7 3 75 DE R 1) F
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Table 6 Comparison of adsorption efficiency of COD and
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Adsorption of COD and Ammonia Nitrogen in Landfill Leachate on Red
Mud Modified by Sulfonation Coupling

HUANG Mingqin, CAI Shenwen, CHENG Junwei, ZENG Boping
(Zunyi Normal University, Zunyi, Guizhou 563006, China)

Abstract: Using polysodium p-styrene sulfonate and silane coupling agent (KH560) as modifiers, red mud
was modified by sulfonation and coupling, and used in the adsorption treatment of landfill leachate. The
effects of pH value, dosage of adsorbent, adsorption time and reaction temperature on the adsorption of COD
and ammonia nitrogen were studied. The modified red mud was characterized by infrared spectroscopy and
scanning electron microscope and the isotherm, kinetic and thermodynamic of adsorption were also
discussed. The results showed that the adsorption effect of red mud modified by sulfonation coupling
(SCRM) on COD and ammonia nitrogen in leachate was significantly improved. At the conditions of pH
value 8, dosage of 60 g/L, adsorption time of 90 min and reaction temperature of 20 °C, the equilibrium
adsorption capacity of COD and ammonia nitrogen were 81.51 mg/g and 19.24 mg/g, and the removal rate
reached 87.57% and 72.05%, respectively. The pore structure of red mud particles changed from shallow
pores to penetrating pores, and obvious sulfonated characteristic groups appeared after modification. The
adsorption of COD and ammonia nitrogen by SCRM belonged to monolayer adsorption and multilayer
adsorption, respectively. The adsorption kinetics of the two adsorption processes were more consistent with
the pseudo-second-order kinetic model, and both were endothermic and entropic spontaneous reaction
processes.

Keywords: red mud; sulfonation coupling; adsorption; COD; ammonia nitrogen
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