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Fig. 1 Structure of electrodialytic membrane sup-
pressor (EDMS)

@ anode (dimensionary stable electrode:
DSE); @ regenerant flow passage (made of 1
mm thickness silicon rubber plate); @ cation-
exchange membrane (Tosoh); @ eluent flow
passage {made of 0.5 mm thickness silicon rub-

. ber plate including TB 50 nylon mesh plate
(NBS Kogyo)} ; ® cathode (stainless steel
316 : SUS316)
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®@ ® Table 1 Effect of counter cations of nitrate ion on

=
1

Eluent conductivity/ .S cm™
T
fg&
© OO

32
|

| | |
5 10 15

Applied potential/V

Fig. 2 Effect of applied potential of EDMS on
eluent conductivity

o

Eluent : sodium carbonate/sodium hydrogen
carbonate, | ml/min. Eluent concentration :
@® 1.6 mM Nay,CO3/2.0 mM NaHCO; (Stan-
dard), @ StandardX0.5, @ Standard X2, @
Standard X3, & StandardX4. Regenerant :
25mM H,SO,, 2ml/min; Temperature of
EDMS : 35°C
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cation-exchange reaction in EDMS

)

Compound used® Relative peak area®

HNO;, 1.00(standard)
LiNO; . 0.98
NaNQO; 1.00
KNO; 1.03
NH,NO; 0.99
Mg(NOs), 1.04
Ca( NO3)2 095
Ba(NO;), 0.96

a) HNOj; is produced for all compounds. b) Average
value of 5 replicate. The R. S. D. was less than 0.5%
for all compounds. Eluent:5mM NaOH, 1
ml/min; Regenerant: 25 mM H,SO,, 2 ml/min;
Applied potential of EDMS : 7.5 V; Temperature of
EDMS : 85°C; Injection volume : 100 ul; Sample
concentration : 0.1 mN for each nitrate ion
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Table 2 Effect of anions on conductivity enhance-
ment by cation-exchange reaction in
EDMS 0.15 o
_p ©
Injected Relative peak area’ - n
sample Detected as (salt-form/acid-form) 's 2
s 0.10 —7.5 2
9 <4 G
NaNO, 2 g
HNO, HNO; 1.00 3 z
o
NaCl — 0.05 —5.0 =
[
HCI HCI 0.97 3 %
Z e
Na,SO, F
+ Average value of 5 replicate. The R. S. D. was less 6 é ll() 115

than 0.5% for all injected samples. Sample con-

centration : 0.1 mN for each anion. The other ex-

perimental conditions were the same as in Table 1. Fig. 3 Effects of applied potential of EDMS on
’ eluent noise level and peak signal intensity

Eluent : 1.6 mM NayCO3/2.0 mM NaHCOs3, 1

Applied potential/V

BEESERLT WA I ERRUT. ml/min; Regenerant: 25mM HySO4, 2ml/
. min; Column : TSKgel IC-Anion-PWx;, (4.6
4.4 HFTLyvH—8BIC ADEH mm i.d. X35 mm long); Temperature of column
. "and EDMS: 35°C; Injected sample: 0.1 mM
441 EDMS ODEEEEﬂbﬂEﬁ@ﬁEE EDMS % NaCl; Injection volume : 100 Ml
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Fig. 4 Ion chromatogram of 6 common anions

Applied potential of EDMS:5V; Peaks

DL EDOFER, EDMS ~OREHIMELLIE 5~6V T (concentration) : @ CI~ (0.1 mM), @ NO,~
HBHEEX LN (0.2mM), @ NO;~ (0.15mM), ® 11043‘
4°4.2 EEREAOERA  ALEORBRIANT 02 mM), ® SO, (0.1 mM), ® $,05° (0.2

. _ _ _ _ mM). The other chromatographic conditions
cfFohiz ClT, NO,~, NO;~, PO, SO, AU were the same as in Fig. 3.

$,0,77 ABTEEHBO s 0 k7T L3 Fig. 4 10K

ThHK, REFSHHE REERTH-7. K—I@e

L EAEBME, TRTOBRAA VIEOVTHEELER oM I TREFLEREEZEZLRL L RERSE
32 1.0% LF (n=10) EBFLERTH-12. ¥—7 (§/N=3) &, ClI " =032uM, NO, =0.78uM,

B3Ik ARBORA T OBERIE, P<Eb 05 NO;~ =0.45uM, PO,*”=0.61uM, SO =0.33uM
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Fig. 5 Ion chromatograms obtained for rain and
soil waters.

(1) rain water (pH 5.75); Peaks (concentra-
tion) : @ CI~ (2.9 ppm), @ NO;~ (1.4 ppm),
® SO, (28ppm). (2) Soil water (pH
7.60); Peaks (concentration): D CI= (1.5
ppm), @ NOy,”™ (3.4 ppm), @ NO;~ (65.8
ppm), @ PO,™ (15.0 ppm), ® SO27 (483
ppm). The other chromatographic conditions
were the same as in Fig. 4.
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Anion chromatography with conductometric detec-

tion using electrodialytic membrane suppressor.

Kazutoku Onrta, Haruo Marsui and Kazuhiko Tanaka
(Government Industrial Research Institute, Nagoya, 1-1,
Hirate-cho, Kita-ku, Nagoya-shi, Aichi 462)

A new type electodialytic membrane suppressor
(EDMS) based on electrodialysis with cation-exchange
membrane at constant applied potential has been de-
veloped for anion chromatography with conductometric
detection. The EDMS consists of an anode, a cathode,
a cation-exchange membrane in the H"-form, and a sul-
furic acid regenerant flow passage. When carbon-
ate/hydrogen carbonate eluent and sample anions were
introduced into the EDMS, the eluent and sample anions
were converted to carbonic acid and the corresponding
acids, respectively, by the H' ion of the regenerant
through the cation-exchange membrane. When 1.6 mM
Na,CO3/2.0 mM NaHCOj; eluent was used for the anion
chromatography using the EDMS, the eluent conductiv-
ity decreased from about 570 to 13 uS/cm, with enhance-
ment of conductivity for the anions, at applied potential
of approximately 5 V. The use of EDMS showed much
smaller eluent conductivity in comparison with that (42
uS/cm) by the conventional cation-exchange membrane
suppressor. 'The EDMS was successfully applied to the
anion chromatographic determination of several anions in
rain and soil waters.
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