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Abstract

To meet “The Environmental Quality Standard for Surface Water” III kind of water standard re-
quirement, according to the characteristic of low concentration Sb?* is difficult to remove, we
mainly adopt acid modified activated carbon two-stage adsorption process to deal with Sh2+. Ad-
sorbent optimization experiment, single factor and orthogonal test determine that acid modified
activated carbon works well for SbZz* remove, with the optimal processing parameters as pH is 5,
adsorption time is 2.0 h, coagulant dosage is 5 g/L. BET, SEM analysis showed the specific surface
area increased, reducing impurity, channel unblocked. In addition, Boehm concluded that acidic
surface functional groups increased obviously. Finally, the fit of the adsorption isotherm for mod-
ified activated carbon and Sbh2+ follows Langmuir adsorption isotherm which belongs to monolayer
coverage. It obeys a pseudo-second order kinetic model and the correlation coefficient is 0.994.
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Figure 1. Process flow diagram
E 1. IZREE
Table 1. Pit water characteristics of Gaofeng
=1 SUEN T UK
[oRlllEi=p A NS Sh* AR pH
mg/L <0.004 23 <0.02 75




PR TS5 1k T 35 B L IR K IR BRI 7

05F
s
C 1 Rtk
04+
E;
2 03}
©
= 02}
&
3
0.1}
0.0 LZZ 2 : N
WA TR b fik i 1
Figure 2. The Sb?" adsorption capacity of four kings adsorbent
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Figure 3. Sb? removal effect along with PH value change
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Figure 4. Sh*" removal efficiency with the adsorption time variation
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Figure 5. Sb* removal effect with adsorbent change
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5, T AR E VT RE AL S TR, BT LA s PR B E X T B ShT IR EmA R . A
WG, 2 EIL 5 g/L I, Sb™[4F] 0.04 mg/L, EFRFE N 98.26%, I I 728N 0.45 mg/g, &
B 7 H K N EAKAERE . L, GEHCS g/l N eeE g R R S A4 2 & .
3.2.2. EZMERIEER

M 2 il ZE T DUE H, BT Ra>Re > Re, T RASZ M W B A0 1R 8 BRI 3R 1 £ 2 TR PR 4% s >
WCPHET T >pH . B A RIS ks> k> ki, B HEZES: ko >ks >k, CHEEF: ki >k, >k, TLLENE
BE T 6 g/, WP 2 h, pH A5 I Sb¥ ZBRUR &l BT RN AsB.Cy.



PR AU IE k20 B L R K R PR AT 7

Table 2. Results of orthogonal test of Sb** removal and data analysis

2. BRI S BFERERRBBEANR

RIS TR R B (g/L) W Bt sF ] (h) pH Pl 4% SbP* IR E (mg/L) Sb?* L BR 2 (%)
1 4 15 5 0.16 93.04
2 4 2.0 6 0.12 94.78
3 4 25 7 0.15 93.48
4 5 15 6 0.08 96.52
5 5 2.0 5 0.02L 99.13
6 5 25 7 0.04 98.26
7 6 15 7 0.06 97.39
8 6 2.0 6 0.03 98.70
9 6 25 5 0.02L 99.13
K, 281.31 286.95 291.30
Ky 293.91 292.62 290.01
Ks 294.36 290.88 289.14
Ky 93.77 95.65 97.10
ks 97.97 97.54 96.67
ks 98.12 96.96 96.38

M2 R 435 1.88 0.72
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Figure 6. Activated carbon SEM before and after modification
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Table 3. Boehm titration results table of before and after the modification activated carbon (mmol/g)
7= 3. BUMRTESEME R A Boehm SEELS R 2R (mmol/g)

PERE/ R P B g8 [ A=REARINSE Bt e [T
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Figure 7. Different initial concentration activated carbon adsorption Sb?*
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Figure 8. Adsorption Sb?* linear Langmuir isotherm

& 8. BUMEMERIRMS Sb? B0 Langmuir k45584
05F

0.0

\mm

y=0.32+3.3x

05F s e
I R 0952 .

10  -08 -06 -04  -02 00
1gCe

Figure 9. Adsorption Sb?* linear Freundlich isotherm
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Table 4. Modified activated carbon Sh**adsorption isotherm parameters

4. MTEMERYT ST IR MER&SH

Langmuir Z55 2% R? Qo (Mg/g) Ko
S8 0.968 0.602 38.6
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Figure 10. Sb?* first order kinetics model of activated
carbon
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Figure 11. The second order kinetics model of Sb?*
adsorption
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Table 5. The modified activated carbon ShZ*adsorption kinetics model parameters

5. BUMETEMERYT SRR MIEN HFER S %

1HE B R R

R? Qe (mg/g)

0.994 0.492

Kz g/(mg-min)

14.9
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0.838, 1 FH¥HE 20 B R AR R A A FIAH = R BT LAIA B 0.994, P iR Fft & 11 %1E 0.492 mg/g 552
bRl E{H 0.460 mgl/g AHZR/N, B AWK B4 2R 18l J7 25 B RF A1 W SR T RE o 150 IH I — 0 A
TR T i TSI 4 T 1 S e S b 0 e X S B - (R PR LA

B EPER . WEPERALER . R L DRI PR AT O iR I T, A9 2 R S PR R
T SO 2 BRACR BT, 7T AR B K 111 SR AR -
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