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Abstract

Several adsorbents were tried to remove the selenium ions from industrial wastewater and the following

ascending order of the adsorption performance for the selenium at pH 9 was observed: cation exchange resin

< chelate resin < zeolite < brown marine algae < granular activated carbon < anion exchange resin.

Initial

concentration of selenium(146 mg/L) in industrial wastewater was reduced to 63 mg/L of selenium at pH 9

by neutralization process. The maximum uptake of Se calculated from the Langmuir isotherm with anion ex-
change resin was 0.091 mmol/g at pH 10 and that with granular activated carbon was 0.083 mmol/g at pH
6. The affinity coefficients of Se ion towards anion exchange resin and granular activated carbon were 3.263
L/mmol at pH 10 and 0.873 L/mmol at pH 6, respectively. The sorption performance of anion exchange resin
at the low concentration of Se, namely, was much better than that of granular activated carbon. The Se ions
from industrial wastewater throughout neutralization process and two steps of adsorption using anion exchange

resin was removed to 97.7%.
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Fig. 1. Schematic of the experimental procedure.
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Table 1. Experimental conditions of performance test

Shaking speed
(rpm)

Contact time
amount(mL) (min)

Wastewater

Adsorbent
amount(g)

Adsorbent

4.5~12

200 120 200
200

200

02,2

Anion exchange resin

120 4.5~9.0

02,2

Granular activated carbon




o
S
rlo
=l
et
&
N
o,
ok
ox
au)
o
o
oo
o
>
2
=
e
o
n%
;
1o,
ool
2

Table 2. Wavelength of measuring concentrations of heavy

1413

Table 3. Chemical property of before and after neutraliza-

metals tion
AAS ICcp pH Se, mg/L Cu, mg/L Fe, mg/L
Maker(model) Varian(280FS) Perkin Elmer(5300DV) Before
Selenium 196.0 nm 196.027 nm Neutralization 2.0 146.0 130 30
Iron 197.2 nm 188.981 nm After 8.0 87.2 < 1.0 < 1.0
Neutralization 9.0 83.0 < 1.0 < 1.0
10.0 84.6 < 1.0 < 1.0
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Fig. 2. Selenium uptake for various adsorbents.



1414

=
[} R
g =
E
H 4.5
3 °F
g_ mpH2.0
] pH10
0 epH11
¥pH12
: ‘
0 0.1 0.2 03 0.4 0.5

Equilibrium Concentration[mmol/L]

(b) _..-A

0.0s b e
= T
I s
S 004 P/
£ | el
£ iz
Y 003 Rt
R4 P #pHAS
2 s
S wl s mpHEO
& B pH7.5

oo | @®pHa.0

0
0 01 0.2 03 0.4 05

Equilibrium Concentration[mmol/L]

Fig. 3. Selenium uptake on various pH with anion exchange resin(a) and granular activated carbon(b).
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Table 4. Langmuir constants for different sorption systems

Adsorbent  pH Gmax[mmol/g] K[mmol/L]"
4.5 0.066 2.245
Anion 9.0 0.079 2.781
exchange 10.0 0.091 3.263
resin 11.0 0.087 3.119
12.0 0.085 3.048
Granular 4.5 0.074 0.754
activated 6.0 0.083 0.873
b 7.0 0.080 0.828
amel 90 0.076 0.796
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