%30 HE 3 E7N 5 # 2
FNVIRONMENTAL SCIENCE

Vol.30,No.3
Mar. ,2009

X RN A, FRRH

(1.FFREFER LS THEER, B 200092; 2. HER¥BR TE¥EK,HE 330031)

BE .G T 2 BBk S ALY B IO T P R (FM-GAC-1.FM-GAC-2) 3 BF F X /K s py IE M RR R ) B BRYERE . B T 2 8
WHEERRBR SN RNSES RN %k pHUBE KPR EEFHEER=MH WL WA, ZH FM-GAC-1 1 FM-
CAC-2 %t = Hr B 3575 S 4T W 2 B8R , W0 2 B 43 B8 32,37 26.67 mg-g ' B AR A & 40 G B B 1 2, A 2 OB 4
SR B B I 1 5 AR B PR A TR pHL (R R R R IR BT R BE T L R A A BT T KR R R B R R R
SRR FI, A SRR A B TR B B A = #r b &9 200 f5 AT, Si03” L POL UNO; Xf FM-GAC-1 Wi = f # 4 W B % W5
SiO2™ .COP~ X FM-GAC-2 TR =B 8 58 .l ik b E, FM-CAC-1 8 FM-GAC-2 A E AR K ZR =M HERE .

XRP . WHERE SR RN 1%

FESHS.X703.1 XMERIAT A XIS :0250-3301(2009)03-0780-07

Arsenite Removal Performance by Modified GAC

LIU Zhen-zhong'? , DENG Hui-ping' , ZHAN Jian’, WANG Xiao-pin’

(1.School of Environmental Science and Engineering, Tongji University, Shanghai 200092, China;2.School of Architecture Engineering,
Nanchang University, Nanchang 330031, China)

Abstract: Two kinds of Fe-Mn oxide impregnated GAC(FM-GAC-1, FM-GAC-2) were prepared and their arsenite removal performance were
studied. The adsorption isotherm and reaction kinetic models of arsenite on the two kinds of modified GAC and influence of solution pH,
temperature and co-exist anions were investigated in the study. The results showed FM-GAC-1 and FM-GAC-2 can adsorb arsenite effectively,
the adsorption capacities were 32.37 mgg~' and 26.67 mg* g~' respectively. The adsorb velocity could be predicted well by applying pseudo-
second order rate equation and the chemistry reaction process was the limitation of the reaction for both modified GAC. The lower solution pH
was benefit to the removal of arsenite. The adsorption capacity of FM-GAC-1 and FM-GAC-2 decreased with temperature increasing. The
adsorption processes were spontaneous heat-discharge processes. Some co-exist anions can influence arsenite adsorption on modified GAC when
their concentration were 200 times of arsenite. [t was found that Si0;” , PO;”, NO; had a significant negative influence on arsenite removal
by FM-GAC-1 and Si0;™ , CO?” can markedly decrease arsenite adsorption on FM-GAC-2. As a whole, FM-GAC-1 had better arsenite removal
performance than FM-GAC-2.
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B ¥ 2 g WEPEREEN 100 mL ) KMnO,
SRJE IR 2 4 11 FeCl, *4H,05 3 H 5 molL™" ¥
NaOH 175 pH {H KL 4 ~ 5 210, K FH#k ) B+
ABEE, SRS TN K R AL, 2 5 R 851K
PPV AV R OB BT A R 2K
P FM-GAC-1.

I 2 3l R E & W Fe (NO,y ), #
Mn(CH, COO), & Wi, ¥ 2 g W MR 2N 100 mL 1)
FeNO, ¥ 11, 2R J& 0 A FR & 4 (1) MnCH, COOH, Jf:
KT pHAE KL 4 ~ 5 Z 10, KR ik
ABFE, RGN KI5 R 851K
PR RO TR OB OB A R A K

£ FM-GAC-2.
1.2.3 AP S5

7 250 mlL KA (1) = F13 rF in N 25 8 - 7K T 1
()25 AV 100 mL, AsC I A7) 4 ol S AR 4 7 21T
BN R R 1 mol+ L' HCL A1 1
mol* L.~ NaOH W15 pH {8, ¥ H J& 80\ it 4 IR
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Table 1 Freundlich model and Langmuir model constants

W Freundlich F7%! Langmuir 574

Uil o

Un kimgrg™' R qo/mgtg™" b/Lemg™ R

25 047 6.39 0.8 32.37 0.22 0.91
FM-GAC-1 35 0.34 7.04 0.81 21.51 0.93 0.86
45 035 6.65 0.86 19.38 0.96 0.94
25 042 538 0.83 26.67 0.42 0.78
FM-GAC-2 35 0.33 6.36 0.70 21.01 0.72  0.63
45 036 6.39 0.77 20.33 0.83 0.66
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Table 2 Dynamic parameters of the AsC[ll ) adsorption
on FM-GAC-1 and FM-GAC-2

, W B 75 e
W B3 551 P Y] i
‘ - ST R
S T DA kit 0.0027 0.982
E e ) DAk bit) 1.134 0.999
FM-GAC-1
TR B ) A 0.0139 0.986
PR s Y 0.0238 0.933
S T DA it 0.001 8 0.947
E St T DAk it 0.999 0.996
FM-GAC-2
R E) D) A 0.0114 0.981
R R 0.0202 0.929
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Table 3 Thermodynamic parameters of the As( [l ) adsorption on modified granular activated carbon at different temperatures

% Be 391 Ky T/K Ky AG®/K]*mol ! AS°/KJ - (molK) ! AH®/KJ*mol !
208 4.55 -3.75
Ky=1/b 308 1.08 -0.19 -0.1859 -58.62
318 0.94 -0.11
FM-GAC-1
298 2.38 -2.14
Ki=q.le. 308 1.22 -0.50 -0.0891 -28.44
318 1.16 -0.40
298 2.38 -2.15
Kq=1/b 308 1.39 -0.84 -0.0839 -26.99
318 1.20 -0.49
FM-GAC-2
298 1.55 -1.08
Ki=gq.lc. 308 1.26 -0.58 -0.0307 -10.18
318 1.20 -0.47
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Fig.6 As(Ill) adsorption influence by adsorbents at different concentration anions
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