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ABSTRACT : In this study, we have investigated the adsorption properties for nitrate ion in ground water
using mixed resin type hybrid ion exchanger (HIXF) and fiber type ion exchanger. Their swelling ratio
(4.45 g/g) and ion exchange capacities (2.45 meq/g) were higer than the swelling ratio of IEC and IXF.
Adsorption yield increased for nitrate (NO5) and sulfate (SO,”) ions were optimal at the concentration
ratios of nitrate and sulfate below 1.0 and the adsorption yields were 100% and 20%, respectively. On the
other hand it was shown that the degree of adsropted for nitrate to pH 3, but it was little changed in the
other pH range. We found that the selective adsorption capacity for nitrate was the optimal the mixing ratios
of resin and fibrous ion exchanger of below 0.5.

Keywords : NO5, SO;”, ion exchange capacity, bead ion exchanger, fibrous ion exchanger, adsorption,
selectivity.
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Table 1. Basic Properties of Bead and Fibrous Ion-
Exchangers

classifi-  physical type functional exchanger
cation form groups  diameter (um)
strong anionic _
IEC bead ion exchanger N 400
IXF fiber strong anionic N= 20
ion exchanger -
HIXF  hybrid aniome N=,-N=  20~400

ion exchanger
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Swelling ratio(%) = M x 100 (1)
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Figure 1. Schematic diagram of adsorption experiment ap—
paratus.

Table 2. Adsorption Conditions of Nitrate in the NO,
and SO,* Mixture by Ion-Exchanger

ion conceniration flowrate  operating packing ratio
(mg/L) . pH range
exchanger 71\103_ S07 (mL/min)  temp. (C) (L/D)
IEC 50, 100 5,10,20 25 2~6 05, 10
IXF 50, 100 5,10,20 25 2~6 05, 10
hybrid 50,100 5,10,20 25 2~6 05 10
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Table 3. Ion-Exchange Capacity and Water Uptake
Ratio of Ion Exchangers

classification shape ion exchange swelling
capacity (meg/g) ratio (g/g)
IEC bead 0.90 421
IXF fiber 1.98 3.93
HIXF bead + fiber 245 4.45
5
s HIXF
-0~ D
| = EC

pH

Figure 2. Distribution coefficient of NO;  ion on different pH
of IEC, IXF and HIXF ion exchanger.

)

N
o
rlo
Lo,
r>~
)
E1OIv

1)
A
o
LN}
(=



72  Hwang and Park

hL

8= Hilvk =¥ IXFS] FEA+E pH7t S7FEl
w} %ﬂfﬁ}%‘i 7 pH 40]42] FellH= [ECEH ¥
Al Yelta HIXFO] 495 IXF9F v]5dh A3Fs B
S+l pH 3.5 OWOML IECY IXFRT} R AS7}
5 A deRdth o]RA IECS A5 EEAlTL
A FEelM =4 dede 22 IEC #5719 s
de7b IXFRY 27] wiiel® pH7F S7hekel wet
IXFU HIXFe] L2 A7) 2] e A2 ofvls}
S 5ol Alxd olendA Bs57] F2 OH i

A7k Crieh 714 NOy o] &3}e] o] xughk-go] &
LA e]FolA Adse] S wEo ARE
A

Gl 5. IECS} IXF ¥ HIXF2] NOs¢}
S0y72] FxrE Feste] Ax E3HE-HelA ] NOy
of thg deiF2 AjS skl 2 237} Figure 3
ol Yeht 9le}. Figure 3-& SO 9} NOy9| 5
=3 EE-Hel4 NOs <]
124 F2ate] BAE plot
gt A#E Figure 3014 B vkl ZEo] 30+ o]ufel
NOy2] F2Fe] 712] 100% a1 e, S05™2 A5 30
ol A oF 20%7F F2= Slk =3 [ECY IXFS] A}
£ HIXFREU} NOyoll wfgh Fat&o] FdAZtA <
70%= -5 SHA] Yepgt) o] g A HIXFS] NOyoll
g FAEE] 2 Yehvde A2 $9 =24 shelA
NO; 9] o] #F %7} SO7 B} L o|Z 9l3k o]
LZHA L] Pg7)e) o] gt whg-o] 2hiks] Aeys]7]
Eow Am=Eglek T, Figure 304 2 nkel 3o
38 2 NOy F=7F S0,” Brh w2 A NOs
o] FAw ARk 2 YEten sx=wz) 1.0
209 A 100% FAF= LdojuA] ‘E%%l—t—tﬂ °l=
38 F9 80" oleFETt ol w2} S0y

%,
uj
ol
N

>

L)
of
Jo

£
>

rN

Concentration{ppm)

Time(min)

Figure 3. Concentration(ppm) of NO;™ and SO;> in mixed
solution with time by batch process.
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Figure 4. Concentration(ppm) of NO; and SO;> in mixed
solution with time by batch process.
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Figure 5. Normalized breakthrough curve for NO;™ and SO.>
in mixed solution with time of bed volume.
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Figure 6. Normalized breakthrough curve for NO;™ and SO.>
according to adsorption time.
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(©) (d)

Figure 8. SEM photographs of IEC and IXF. (a) before
adsorption (IEC), (b) after adsorption (IEC), (c) before
adsorption (IXF), and (d) after adsorption (IXF).
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