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FEBASE, 5 2 5R, BRAK AL (bt Tl k2 B4R TR 2 I, K TR b5 K PR 06 52 TP b 3l o S e 5, b e
100124)

THE: U BT BRI AN S o I T 5 0 2 0, F P 52 ek, LA (R 5P 9 A A O B e 19 T T 38 I o 1 i Dk 53
FAA R BT R 7T LG HE AR 43 IR 30 SRR A Y22, I VA SR AT N S BELAS (V) 5 5l A 1 e . 51 6 2 SR AR 2 oK o
Cr(VDYERE, 45 2 052 A FHRL S AT, BRI B CrOVDBER S B4 £ 74.1%,38.4%,9.1%, 3% 45 25 T eV A7 AR T A B RIVE L. 36 R
IS J 53R T XPS A JLR I & Cr*,CeS W) T RHRHIL R i 1 7] B FLAT I S5 O HLX Cr(VI) 25 BRI e FH O — 20 B 5 )
TR IR T MR g IR N TR kAR ARGESS Y B 5 4% EHERER L. 4 0.96mg/g, k A 0.011g/(mg-h);7E
Cr(VDUEE N 70mg/L I, L Bk B I SZ-a M W AT I AL BRI 8, 3 g F1 & 237004 1.29mg/g, 0.0094g/(mg-h).
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Kinetic study for removal of soluble Cr(VI) by prepared surfactant-modified zeolites supported zero-valent iron
composite. DU Pei-wen, DANG Hong-yu, ZHANG Yong-xiang" (College of Civil Engineering and Architecture, Beijing
University of Technology, Beijing 100124, China), China Environment Science, 2015,35(5): 1384~1390

Abstract: Based on the sol-gel transition property of sodium alginate, a kind of composite that: zero valent iron (ZVI)
powder was immobilized on the surface of SMZ was prepared so that the composite would have both the adsorption
capacity of SMZ and the reducibility of ZVI. The composite was scanned by scanning electron microscope, which
indicated that iron powder was uniformly entrapped in a thin calcium-alginate film on the SMZ surface, besides the film
did not impede the contact between Cr (VI) and SMZ. The batch experiments aimed to test the capability of removing
soluble Cr (VI) by the composite and showed that: removal efficiency of composite, SMZ, ZVI was74.1%,38.4%,9.1%,
respectively. The reacted composites was also scanned by X-Ray photoelectron spectrometer (XPS), it revealed that Cr*",
Cr® were both on the surface of the composite, which verified the composite owned the adsorption and the reducing
ability. The reaction between the composites and Cr (VI) can be expressed by pseudo-second order kinetic model. The
changing trend of ¢, and k was opposite. The composite with a 5.4% iron content showed better performance: its g. was
0.96mg/g, and k£ was 0.011g/(mg-h). And it still showed good performance when the concentration of Cr (VI) was 70mg/L.
It has a g. of 1.29mg/g, and a & of 0.0094g/(mg-h).

Key words: surfactant-modified zeolites; zero-valent iron; hexavalent chromium
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Iy R Al XPS Al 85 0 ESCALAB 250
(ThermoFisher Scientific).
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Fig.3 XPS analysis of the reacted composites
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Table 1 State and percentage of Cr on the reacted
composite

Eiki) WEJTTES & fiE(eV) U TEI AN (%)
575.7 13325.75 15.8
Cr,0; 576.7 12497.17 14.8
578.5 9112.658 10.8
Cr(OH); 577.3 18926.78 22.6
FeCr0; 575.9 7862.875 9.3
577.9 13421.18 16.0
Cr,07% 579.5 9038.883 10.7
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2HTDMA-Bry,+ Cr,0,> =(HTDMA),~ 40086 v 0210
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B 2 i HE =& g HA RN T 1% EAM
BHE TS B RN 21%ME A5 EER
SRV 5EA.5.4% F11 8.6% 1 5 A AR I VT4 P55 AH %
Mg AR AL i N 58 4 (R PE B e I LA L g AHDGS
B .5 4% M ARV I FE L 8.6% 1) 5 G 4
Tk N FE PR AR g HEARIR/ MR 2 78 52 Al
T v IR A A s s D B K 1 A
I AE R AARL g0 A1k BBORIR L, R 5 1A
5.4% M A PR Tl dse i, N IR FULA IR K
SIS

R2 TESIFEMRNINFUSSHE

Table 2  Fitting parameter for different iron contents

S

R (%) 9{(mg/g) g/(mg-h)] R
1.0 0.68114787  0.022282359 0.95412
54 0.95942588  0.011075878 0.99499
8.6 1013859459 0.009832714 0.94485
21 0.799891215  0.01864404 0.91067
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Fig.4 t/q, fitting curve
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S E4b FR o 10g Bk S ol 5.4% MR &
PRMHGANR] Cr(VDIREE RN E) g 256 ih k. b
i Cr(VDIREEN ETE g (0 ETH3 3 532 X}
EE AT B, Cr(VI) PR B 6T+ SN FR) S i) B I 8,
A Cr(VI)HRBETH i IRk R P A5 s 3 7] 1 1) A% ).
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JEHAE Cr(VI) IR EE R T0mg/L,ge 58K R IRF 5z )3 1
RIFARI N Z IXUE T TR A AR ik
& Cr(VI)i5 4 2 BRI Rt s .

# 3 A Cr(VDIRIRE R R 3 71 S S
Table 3  Fitting parameter for different initial Cr (VI)

concentrations
Cr(VD)ikE(mg/L)  g(mg/g) k[g/(mg-h)] R’
10 0.424124184  0.013498521 0.95913
30 0.53636271  0.018282569 0.94254
50 0.95942588  0.011075878 0.99499
70 1.289523908  0.009407192 0.93885

253 AFEESMEBNEKE) A UE K
de FITRAYR B EE R 5.4% 10 E A MR UA [
I S N B ) U e 3R 4 BTt ge A k
(AR A DL R P ASRL BN &0 5¢ A1 30g 1)
AP BGE R, 73 B2 BT Cr(VD) & =4
e, A MR L ELBNE A 20,30g I/ g. B,
(R L 25 BR A0 B LSRR I, 2 0 B i) 1 22
WA S N ) IE 1 A 3l AR — i b, SRR b
FRRL RS R AN T ge AOSE M AT R, JT AN
Yol 5 Rl e

x4 TEIRMEMKEHNFUESE

Table 4 Fitting parameter for different using doses

B () 9(mg/g) klg/(mg-h)] s
5 0.822875951 0.029345419 0.96143
10 0.954626598 0.011131587 0.99499
20 0.626209367 0.009722397 0.96137
30 0.522048728 0.017128823 0.96618
3 &
Y. S iR = W\ & N N S
3.1 JHHFEIR ER AL T 0 BN BE AR DL P LU

IR LI BERE R 5 70 S ] A0 45 BB R T,
(il N O BT S A ROV B B 0 A3 A AR
ZBr Cr(VD)I¥IHE ST Y Sk b A7 A Eops 1 25
BRAET).

3.2 HEEMEIZEER Cr(VDIRSERIL S A th —
PN ST REE. Bk SR 5.4% R
EME ARG g M kRIS AL Cr(VDIRBERL
I A MBI AT B (1 25 R e

33 ®mWEAMESE Cr(V)H &N K & &K
% :pH AH, I B 55 ARSI IF R 58 2% 5L RN
PR} I8 sk 25 A e W B AIA R 22 B Cr(VD %L
HIFAE RN T AR S bR b A (A S SR
N AP LA F )
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