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Separation and enrichment of nitrate ion from sulfate ion by
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The surface of a gel-type anion exchange resin in the hydroxide form was modified by
the adsorption of an anionic polyelectrolyte: a polycondensation product of sodium
naphthalene sulfate and formaldehyde. After adsorption of the polymer, the rate of the
ion-exchange reaction became slow. Especially, the ion-exchange rate of the sulfate ion
was slower than that of the nitrate ion. Using the modified resin, in spite of the pres-
ence of the sulfate ion, the nitrate ion was preferentially adsorbed from the mixture solu-
tion of the nitrate and sulfate ions. The adsorbed ions were desorbed from the resin by
use of potassium perchlorate or perchloric acid solutions. With these procedures, it was
possible that the nitrate ion in the sulfate ion, the amount of which was 200-fold that of
the nitrate ion, was separated and determined by ion-chromatography. The enrichment
of nitrate ions to 50-fold its original concentration was also possible.

Keywords : modification of anion exchange resin; separation; enrichment; nitrate ion;
sulfate ion.
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Fig. 1 Equilibrium plots for the ion exchange
between hydroxide-form resin and nitrate ion

Resin: 1.0 ml; &: first modified; []: second modi-
fied; @: heated without modifier; O: unmodified
and unheated
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Fig. 2 The adsorption of (O) nitrate and (@) sul-
fate ions on the modified resin in the hydroxide-
form

Resin: 4.0 ml; [NOs Jo: 1.0 X 107> M; [SO4 1o:
2.0 X 107* M; Sample solution: 1000 ml
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Fig. 3 The desorption of (O) nitrate and (@) sul-

fate ions from the modified resin by perchloric solu-
~ tion

The resin was previously immerged for 15 minutes

in the 100 ml solution of 1.0 X 10~ *M sodium

nitrate and 2.0 X 10> M sodium sulfate.

4.0 ml; Eluent: 0.050 M KClO, solution

Resin:
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Table 1 Separation and enrichment of nitrate ion

- Sample o R(Ecoveryb) )
[NOs 1o/ volume,/ Eluent (SO 16/ [NOs ™ 1o)
M ml (C/M, V/ml)
(0) (20) (50) (70) (100) (200)
5.0 X 107° 1000 KClO;4 1.00 1.01 1.04 0.92 0.83
(0.10, 100) 1.02* 1.00% 0.96*
5.0 X 107° 1000 HCIO, 1.00 1.00
(0.20, 50)
1.0 x107° 2000 HClO, 1.00 1.04 1.00* 1.08*
(0.25, 40)

a) C: concentration, V: volume. b) Resin volume: 4.0 ml (*: 6.0 ml)

FLTHor. £ THAERMIZ I REE L.
THEEA 4 v ORMEL 10158 L, REREA + ViR
BEEESEGEDERE Table 11IR7. HEEA
F UKL 50 REORMEEA F Y AREL THIRIFELE
RSN 525 U EORFTHE, BEIERIETT 5.
CHIETREE A F OB X D AEERA 4 Y OBREIA T
EThbIOLZEZOND. ZOR0F B EERE
DEZ6.0mlICHEMEEL A, HEEA T ¥H 20
EHE L COMEEA 4 V3BT TH S 2 LI D
S, 7z, BWEE TR0, BEAOBER
KEGBHROMHE LB 72, BEERI Y720
RN 728, 50 REIRMRICIE 0.25 MBI EMRKE
WaE BV, EBEEZFEARIC Table 11377, REICK
DISEEA 4 D50 BIRMDTRETH A Z 0050 o
7z.

X 73

1) H. Small: J. Am. Chem. Soc., 90, 2217 (1968).

2) K. Matsusaki, N. Hashimoto, N. Kuroki, T. Sata:
Anal. Sci., 13, 345 (1997).

3) D. L. Duval, J. S. Fritz: J. Chromatogr., 259, 89
(1985).

4) Y. Okabayashi, R. Oh, T. Nakagawa, H. Tanaka, M.
Chikuma: Analyst (London), 113, 829 (1988).

5) M. Grote, D. Wigge, A. Kettrup: Fresenius’ Z. Anal.
Chem., 310, 369 (1982).

6) T. Sata, Y. Yamaguchi, K. Matsusaki: J. Membr. Sci.,
100, 229 (1995).

7) RO, BRUEBIE, VEHERE, RS B
KA & 2 4EE, 5, 40 (1994).

8) F. Helfferich: “lon Exchange’, p.100 (1962),
(McGraw-Hill, New York).

L3

REICRA A U UEDTF2RESEFVERRA 4 OB O A+ U RBFEEOEZFH LT,
A F 9o DB & v DL B RAT. OH B DB A F VASBEIRIC, B4+ U EESTE
LCFIIVVAVEYBRERVAT VT FOMERTHETE—NVNERESELbDO%, 15
ReA A oasiiig e LT W, WEERA 4 ¥ LIREEA 4 v OREAKIBHI, BHBIEZHEATLE, W
BeA ot VEERICRET S, BAF Y OBEICIE, BEFEBRY Y Y AL BEFEAKEEE AV,
COMEIZL Y, 200 BROGEA 4 VR FELTHMBA T v 3442 ux b5 7HETHEBA A
YOFWHR LICERTE . T, WEEA 4 Y050 fERMEDITRTH - 7.

NI | -El ectronic Library Service



