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Fig. 1 Relationship between capacity factor (£')

and primary dissociation constant (pK,) of
acid liberated by cation-exchange

(1) Strong acids, such as HCl, HNO3, H;804; (2)
H,C04;  (3) HpS03  (4) H3POy;  (5) HF;
(6) HCOOH; (7) CH;3;COOH; (8) H,COgs;
Column : Hydrogen type cation exchange resin (Hita-
chi-2613), 545X 9 mm i.d., 55°C; Eluent : Water, |
ml/min
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Fig. 2 Effect of eluent flow rate on HETP of
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Column temp. : 50°C; Eluent : Water; Sample

concn. : 100 ppm each
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Fig. 3 Effect of column temp. on %' and HETP

of PO2~ and Ry between Cl- and PQO3-

ClI- : k'=0; Eluent : Water, 1 ml/min; Sample concn.:
100 ppm each
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Fig. 7 Relationship between concn. of PO,3- and
chromatogram peak area

Column temp. : 50°C;- Eluent : 20% (v/v) acctone in
water, 1 ml/min;  Sample volume : 0.5ml
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Ion exclusion chromatography of phosphate
ion using cation exchange resin. Kazuhiko
Tanaxa, Kunio Nakajmma and Hiroshi Sunamara
(Government Industrial Research Institute, Nagoya,
1-1, Hirate-machi, Kita-ku, Nagoya-shi, Aichi)

In the separation and indirect determination of
POg3- by ion exclusion chromatography with a hy-
drogen type cation exchange resin, a flow coulometric
detector was used for the detection of H* in acid
liberated by cation-exchange. The chromatographic
conditions, such as column temperature, eluent com-
position, eluent flow rate and sample volume, were
investigated in order to separate PO~ from Cl-.
The capacity factor (') of various anions depended
upon the primary dissociation constant (pkK,) of the
corresponding acids, and the &' of Cl- are similar to
that of PO3~. The k' of PO~ increased with
lowering dielectric constant (¢) of the eluent due to
the rise of column temperature. A linear relationship
was obtained between the &' of PO,3~ and the column
temperature in the range of 26 to 80°C. No variation
was observed for the &' of Cl-. The &' of PO~
increased with lowering e of the eluent by addition
of acetone. No such effect was observed for the £’
of Cl-. A linear relationship was obtained between
the &' of PO~ and the concentration of acetone at
the range of O to 70%(v/v). The peak resolution
(Rs) between Cl- and PO, increased in proportion
to the &' of PO,3~ due to the lowering of ¢ of eluent.
Under the chromatographic conditions of column
temperature of 50°C, 207, acetone eluent, eluent flow
rate of 1 ml/min and sample volume of 0.5 ml, the
R between Cl- and PO,3~ was 1.20 and the electro-
lytic efficiency of PO,3~ was 982,. A linear relation-
ship was obtained between chromatogram peak area
and concentration of PO,3- for the range of 5 to
1000 ppm.
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