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Fig. 1 Effect of applied potential on eluent back-

ground level and water-dip in suppressed
ion chromatography (IC) with flow cou-
lometric detector (FCD)

Eluent : 3mM sodium carbonate/2.4 mM so-
dium bicarbonate (1.5ml/min); Sample :
water (0.5ml); (A) eluent background level,
(B) water-dip (decreased detector response)
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Fig. 2 Effect of applied potential on FCD re- - 5___4
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sponses of chloride and bicarbonate by 1C-
exclusion with FCD

Sample : mixture of 50 ppm
(A) chlo-

Eluent : water;
chloride and 100 ppm bicarbonate;
ride, (B) bicarbonate

U, REEZS B E huicls 0.62V imk\ i, Hitw
AF 0 & LT HEBRER, 0.47V o HnERE
CHATGESRE L7end, BHBO X 57 BEBRETs
FCD X n @Rk TE 5 LR L. MED
HEND, # 0.62V oHIMBEFNBEETHS Z L4130
Mote. Fig. 3%, REEREHER X 5 4 BED BE
DEAF v G rFy, BEEAA Y, YV VEBAA Y
BRUGEEAA+v) © 0.45V BV 0.62V OEINEE
8F5 FCD vk’ IC se—<1t 75 A0 HhBA TR
TED IC 7=t 735 AOKENSHELM L 5K,
0.62V oHIMBEEK KT S FCD il oTtEbRh2
BT ST ARTA—F =T 4 » TEEUEV < b
7ZATHY, ZORETFCH FCD oFAMIHEB»:
Elroie.

404 BB
0.5ml FEAREIT S EROBHEOE I+ DL —
7RI X B BERIE, TNToWwT 10 25 100
ppm DOEIFET RIF REMRBERIE it

4.5 KRHEER

ERO BEBEERAA VO ¥— 7 BT X5 BREER
i, S/N=2 &\ C, ki1 4+ v : 0.03ppm, AL
A A :0.07ppm, Y VEEA A+ v : 0.1l ppm K OGERER
A4 * v :0.10ppm TH 7.

Fig. 3 Typical chromatograms of 4 anions by sup-
pressed IC with FCD

Sample : mixture of 10 ppm chloride, 50 ppm
nitrate, 30 ppm phosphate and 50 ppm sulfate;
Eluent : 3mM sodium carbonate/2.4 mM so-
dium bicarbonate; (A) FCD at 0.47V (pH
7.0), B) FCD at 0.62V (pH 4.4); Peaks:
(1) chloride, (2) nitrate, (3) phosphate, (4)
sulfate, (5) water-dip
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Fig. 4 Chromatograms of denitrification and de-
phosphorus process waters in food industry
Chromatograms : (A) raw water (X5 dil.),
(B) denitrification process water (X2 dil.),
(C) dephosphorus process water (X2 dil.);
Peaks : (1) chloride, (2) nitrite, (3) nitrate,
(4) phosphate, (5) sulfate
Table 1 Analytical results of nitrate and phosphate
in denitrification and dephosphorus process
waters in food industry
Concentration, ppm
Sample
NOs-N POs-P
Raw water 39.2 21.8
Denitrification
process water 0.19 8.72
Dephosphorus
process water 0.23 0.27
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PAY

Electrochemical suppression of carbonate eluent
background in coulometric detection-ion chro-
matography for anion determination. Kazuhiko
Tanaka, Ryozo Nakasmimva, Riichi Kurokawa* and
Hiroshi Sunarara** (*Government Industrial Research
Institute, Nagoya, 1-1, Hirate-cho, Kita-ku, Nagoya-shi,
Aichi 462; **Faculty of Engineering, Hiroshima
University, Shitami, Saijo-cho, Higashihiroshima-shi,
Hiroshima 724)

The suppressed ion chromatography of anions for
the electrochemical suppression of water—dip caused by
H+* from carbonic acid in the eluent was investigated
with coulometric detector, and applied to the de-
termination of NO;~ in biological denitrification process
water and PO~ in crystalization process water for
phosphorus removal. The detection principle is based
on the electrochemical reaction of the H+ of acid eluted
from the suppressor column (Ht-form) with p-ben-
zoquinone at a constant applied potential. In the
chromatograms of anions such as Cl-, NO,~, SO,>~
and PO,*> obtained by the clectrochemical reaction at
pH 7 under the applied potential of 0.47 V vs. Ag-Agl,
although a good chromatogram was obtained, the
water-dip was observed due to the H+ from carbonic
acid eluent. At pH 4.4, the dissociation of carbonic
acid is only 19, whereas that of the strong acid is
almost complete. Therefore, the electrochemical reac-
tion at pH 4.4 under the applied potential of 0.62 V
was used to detect the strong acid only. By the proposed
method, the water-dip could be removed, and re-
producible chromatograms of anions were obtained
(R.8.D.=2.4%). The linear calibration curves were
obtained in the concentration range of 10 to 100 ppm
for each anion. The detection limits(S/N=2) were
0.03 ppm for CI-, 0.07 ppm for NO;~, 0.11 ppm for
PO,%~ and 0.10 pprm for SO%- using the injection volume
of 0.5 ml. The method was applied to the determination
of NO;~ and PO,*~ in several actual samples with
satisfactory results.
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