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Fig. 1 The relation between chromatogram area
and applied potential ss. Ag-Agl for the
sulfate ion
Sample size : 0.5ml;  Sample concn. : 100pg/ml;
Column : Hitachi 2613, hydrogen type cation exchange
resin; Electrode : Silver mesh (cathode), carbon cloth
(anode); Reaction soln. : Mixture of 10-2M p-quinone,
10-3M hydroquinone and 10-1M potassium chloride ;
Electrolytic soln. : Mixture of 0.5M potassium iodide,
0.2 g/l sodium sulfite and 10-3% triton X-100
Table 1 Peak area per micro mole of chloride

ion in hydrochloric acid, potassium chlo-
ride and ammonium chloride solutions

. Retention volume Peak area :
Materialf (ml) (count/micro mole) Ratio of area
HCl 12.5 55259 1.00
Kcl1 12.5 54052 0.98
NH,Cl 12.5 54820 0.99

T Sample concn. : 100 pg/ml as chloride jon
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Fig. 2 Effects of column temperature on retention
volume and column pressure

Column length : 9500 mm; Particle size of resin:

(17+£2) micron; Flow rate of eluent : 1.0ml/min;

—Q— Chloride ion; —@— Carbonate ion; --Q--
Column pressure
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Fig. 3 The relations between the flow rate of

eluent and HETP for the chloride and
carbonate ion

Sample concn. : 100 pg/ml as anion; Eluent : Water;
Column temperature : 25°C; —Q— Chloride ion;
—@— Carbonate ion
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Table 2 Retention volume for anions

Anionst Retentio(x:nir)o lume Anionst Retcntio(x;l;/)olume
F- 18.4 SO, 2- 12.8
Cl- 12.5 CO3?~ 29.1
Br- 12.6 PO,3- 14.2
r 12.6 Fe(GN) 2~ 12.4
o ND Fe(CN)4 ¢ 12.4
SCGN- 12.8 HCOO- 19.5
NOs- 12.9 CH;C00- 23.3
ORH- ND DBS- 12.8
$032- 14.5 C20,42- 13.0

DBS : Dodecylbenzenesulfonate; Sample

t Prepared with sodium or potassium salts

ND : Not detected;
concn. : 100 pg/ml;
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Fig. 4 The relation between retention volume
and primary dissociation constant (pKj)

A : Strong acids, such as HCI, HI, HNO;, H,SO,,
DBS; B : H,C30y; C : H;PO4; D : HySOs;
E:HF; F:HCOOH; G:CH3;COOH; H:H;COj
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Table 3 Peak area per micro mole for
various anions

. Peak arca Ratio of
Aniont Salt (count/micro mole) area
Cl- KCi 54063 1.00
NO;- KNO; 53441 0.99
DBS- NaDBS 55226 1.02
SO, 2~ NaySO4 109829 2.03
COj32- Na,CO3 54604 1.01
PO,3- KH,PO, 109748 2.03

+ Sample concn. : 100 pg/ml as anion
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Fig. 5 Calibration curve for sulfate ion

Sample size : 0.5 ml
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A

Liquid chromatography using flow coulometry
for anions with a hydrogen type cation exchange
resin. Kazuhiko Tanaka, Yutaka IsmiHARA and
Hiroshi Sunamara (Government Industrial Research
Institute, Nagoya, 1-1, Hirate-machi, Kita-ku, Nagoya-
shi, Aichi)

A method for indirect determination of anion was
investigated by liquid chromatography using a hydro-
gen type cation exchange column {resin : Hitachi-
2613, (17-+2) micron; column : 500 X 9 mm i.d.; eluent:
water} and a flow coulometric detector. In order to
determine indirectly the anion, the cation to be the
counter ion of an anion was exchanged with hydrogen
type cation exchange resin, and the hydrogen ion in
column effluent reacted with p-quinone at the constant
voltage of +0.45V ws. Ag-Agl was determined by
measuring coulomb in the reduction to hydroquinone.
The retention volume (V;) of the anions to form the
strong acids by ion-exchange, such as chloride, nitrate,
sulfate and dodecylbenzenesulfonate ions was about
12.5 ml. The V, of the anions in the case of weak
acids showed lower values than that of the strong
acids, as follows; 13.0 ml for oxalate ion, 14.2 ml for
phosphate ion, 14.5ml for sulfite ion, 18.4m! for
floride ion, 19.5 ml for formate ion, 23.3 ml for acetate
ion and 29.1 ml for carbonate ion, respectively.

The linear relationship was obtained between the
V; of the anions and the primary dissociation constant
(pK,) of the acids librated by ion exchange. The
eluting process was considered as a partition chroma-
tography based on ion exclusion. The calibration
curve for sulfate ion was obtained with good linearity
for the range of 5 to 1000 pg/ml, and the detection
limit was 0.14pg/ml. The reproducibility on the
chromatogram area of 100pg/ml sulfate ion was

£0.69%.
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