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Fig. 1 Absorption spectra

1: phthalate ion, 2: hemimellitate ion, 3:

trimesate ion, 4 : trimellitate ion, 5 : pyro-

mellitate ion; pH : 7.5; concentration of

eluent ion: 1.6x10-4 M
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Table 1 Comparison of eluent ions

Capacity factor (log%”)

Eluent ion A/nm

Cl- NOs- SO42-
Phthalatea) 255 0.632 1.039 1.200
Hemimellitate?) 256 0.334 0.772 0.524
Trimellitate¢) 278 0.201 0.635 0.330
Trimesated) 257 0.061 0.467 0.097
Pyromellitatee) 289 —0.011 0.466 —0.069

pH of eluent: 7.5; a) 1,2-benzenedicarboxylate (pKi
=3.14, pK2=5.40); b) 1,2,3-benzenetricarboxylate
(pK1=2.62, pK2=3.82, pK3=5.51); ¢) 1,2,4-benzene-
tricarboxylate (pK1=2.52, pKz2=3.85, pKs=5.20);
d) 1,3,5-benzenetricarboxylate (pKi1=3.13, pK=3.89,
pK3=4.70); e) 1,2,4,5-benzenetetracarboxylate (pKi1=
1.92, pK2=2.82, pK3=4.49, pK4=5.64)
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Fig. 2 Examples of chromatograms for practical
samples (tap water) -
Eluent (pH 7.5) : A phthalate ion (1.2x10-3
M), 257nm; B hemimellitate ion (4.8 x10-4
M), 250nm; C trimellitate ion (4x10-4 M),
270 nm; D trimesate ion (2.4:<10-4 M), 250
nm. A : sampled on June 14, 1985, (1)
HCOs-, (2) Cl- 9.5ppm, (3) SO42- 7.9
ppm, (4) NOs3--N 0.72ppm; B : sampled on
May 27, 1985, (1) HCOs3-, (2) Cl- 8.1ppm,
(3) SO42- 4.1ppm, (4) NO3~-N 0.75ppm;
C :sampled on May 7, 1985, (1) HCOs-,
(2) Cl- 7.9ppm, (3) SO42%- 7.3ppm, (4)
NOs3--N 0.56 ppm; D : sampled on May 21,
1985, (1) HCOs-, (2) Cl- 9.1ppm, (3)
SO42- 7.2ppm, (4) NO3s--N 0.54ppm. 1I:
sample injection
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Fig. 3 Plot of capacity factor against eluent ion

concentration

1: phthalate ion, Cl-; 2: hemimellitate ion,
Cl-; 3: trimesate ion, Cl-; 4 : pyromellitate
ion, Cl-; 5: trimellitate ion, Cl-; 6: trimel-
litate ion, SO42-; 7 : trmellitate ion, NO3~-
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Fig. 4 Effect of pH on capacity factor
(1) chloride, (2) sulfate, (3) nitrate
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5 Typical chromatogram of standard mixture

(1) chloride : 4x10-4M, (2) sulfate: 2X10-4
M, (3) nitrate: 1x10-4M; Column: TSK
gel IC-Anion-PW, moble phase: 4X10-4M
trimelitate (pH 7.5), flow rate: 1.1ml/min,
temperature : 25 °C, wavelength : 258 nm

Fig.
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Table 2 Effect of diverse ions on the determi-
nation of chloride, sulfate and nitrate

Ton Tolerable concentration/M
Na+, Ca2+, HCOs-, SiOs2- 10-3
K+, NH.* 4%10-4
Mg+ 2x10-4
Fe3+, F- 10-4
NO2-, Br-, HPO42- 10-3

KAGAKU

Table 3 Capacity factors of some anions

Anion log ¥ ‘ Anion log &
F- —0.179 NO2- 0.372
HCOs- —0.006 SO42- 0.447
HPO4s- 0.179 Br- 0.502
Cl- 0.192 ‘ 0.621

NOs-
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Table 4 Determination of chloride, sulfate and
nitrate in river water and tap water

Concentration®), ppm (recovery®, %)

Sample from

Cl- SO42- NOs3--N
Zasu R. 8.1 (99) 8.7 (102) 0.43 (112)
Asahi R. 8.0 (98) 8.7 (102) 0.45 (105)
Nishi R. 8.4 (95) 8.8 (99 0.44 (92)
Yoshii R. 9.2 (98) 16 (103) N.D.©) (115)
Ashida R. 14 (99 18 (100) 0.15 (102)
Tap water 11  (97) 9.8 (98) 0.53 (97

a) Mean of three determinations; b) Mean of two

determinations; c¢) Not detected

Table 5 Reproducibility

Cl- SO42- NOs-
4x10-4M 2x10-4M 1x10-4M

a) Standard sén}]ple (mixture of three anions) (n=7)

Peak height/mm 185 115 21
Standard .

deviation/mm 2.5 1.0 0.3
Relative standard 1.3 0.87 Ls

deviation, %

b) Tap water (n2=10)

Peak height/mm 110 50 6
Standard
deviation/mm 0.4 0.3 0.08
Relative standard
ovintion o 0.35 0.56 1.3
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Comparison of separation efficiency of benzene
carboxylate derivatives for the determination of
chloride, sulfate and nitrate ions in river water by
indirect photometric ion chromatography. Shoji
Motromizu, Tkuo Sawarani, Takashi HiroNaka, Mitsu-
ko OsuimMa and Kyoji TOEr (Department of Chemistry,
Faculty of Science, Okayama University, 3-1-1, Tsu-
shimanaka, Okayama-shi, Okayama 700)

Rapid and sensitive determination of chloride, sul-
fate and nitrate ions in river water was achieved by
ion chromatography with UV photometric detector.
Comparison of elution ability of cluent ions was made
by using phthalate, hemimellitate, trimellitate, tri-

Aok, R, GAM, KE, WS MERERE IC X 5@)llkdo Cl-,NO;-, 802~ & 81

mesate and pyromellitate ions at pH 7.5. Trimellitate
solution (1,2,4-benzenetricarboxylate, 4x10-* M) is
superior to other eluent ions because of its strong light-
absorption at longer wavelength beyond 250 nm, suit-
able ability of elution for chloride, sulfate and nitrate
ions, low price, high purity and easy availability. An
anion exchange column (TSK gel IC-Anion-PW, 4.6
mm id. x50 mm) was used. Twenty microliters of
sample solution was injected and decrease in absorbance
of the trimellitate eluent at 250~300 nm was detected.
The calibration curves were linear in the range of
(0.8~10) x 10-* M for chloride, (0.4~4)x10-*M for
sulfate and (0.1~20) X 10~* M for nitrate. By the pro-
posed method, chloride, sulfate and nitrate in river
water were determined within four min. The rela-
tive standard deviations of ten measurements of tap
water were 0.359, for chloride, 0.569, for sulfate and
1.39, for nitrate, respectively.
(Received July 28, 1986)
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