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trimethylammonium —Cl APP—g—-GMA

ABSTRACT In order to remove NO3~ ion from ground—water, fibrous ion—exchangers, APP—
g—GMA, were synthesized by GMA grafting onto PP trunk polymer with E—beam accelerator
for pre—irradiation. Their degrees of grafting and amination yield increased up to 60  and
showed maximum values as 133%, 88%, respectively. And their swelling ratio and ion
exchange capacity at the maximum values are 86%, 2.5 meq/g, respectively, which was
higher than commercial ion—exchangers such as IMAC HP555 and Amberlite IRA 400.
Optimum adsorption condition of NO3~ ion was measured at pH 5 6 and —Cl form of APP—
g—GMA containing trimethylammonium group showed the highest adsorption capacity.

Keywords nitrate, NOj, selectivity coefficient, fabric ion exchanger, E-beam.
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E—beam NOz~ PP—g—GMA
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Figure 1. Relationship between reaction temperature
and degree of grafting of PP—g—GMA copolymer.
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Figure 2. Reaction scheme of APP—g—GMA ion—
exchanger with trimethylammonium group.
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Figure 3. Relationship between degree of grafting
and amination yield in different amine groups.
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E—beam NO3™~ PP—g—GMA
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Figure 4. FT—IR spectra of the anion—exchangers.
(a) PP trunk polymer, (b) PP—g—GMA, and (c)
APP—g—GMA.
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(1.0 1.8 meq/g)

APP—

Table 1. Swelling Ratio in Distilled Water and
Total Ion-exchange Capacity of Each APP-g-GMA

sample no. 1 2 3 4 5 %
properties

SR PP—g-GMA 112 115 123 135 152 129
al TMA | 384 422 515 771 855 712

(%) | APP—g-GMA
TEA|382 419 497 742 814 685

TMA| 09 11 17 23 25 21

b IEC (meg/
(meg/g) TEA| 09 10 15 21 22 19

S.R : Swelling ratio. APP—g—GMA : Aminated PP—g—GMA.
IEC : lon exchange capacity.
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Figure 5. Distribution coefficient of NO3;~ ion on
APP—g—GMA at different pH. (a) TMACI, (b)
TEACI, (c) TMAOH, and (d) TEAOH.
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Figure 6. The eluant concentration(ppm) of NOs;~
according to adsorption time. (a) TMACI, (b)
TEACI, (c) TMAOH, and (d) TEACH ; at pH 5,
batch process.
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Figure 7. Selectivity coefficients of APP—g—GMA

for nitrate ion according to flow rate. (a) 20 ppm,
(b) 50 ppm, and (c) 100 ppm (IEC : TMACI, pH 6).
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