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Separation of Anions and Cations on the Cation Exchange Column

Yuji TOKUNAGA
Kouji SHIIGI
Tadashi OKADA

Simultaneous separation of strong acids, weak acids, alkali metal ions and ammonium ion has been achieved

by using the cation exchange column whithout a gradient elution. The ratio of free proton concentrations bet-

ween an exchanger phase and an outer solution phase was found to be one of the important separation fac-

tors, and skillful separation may be accomplished by the variations of this ratio. Double bonded organic acids

such as crotonic acid, which can interact with an exchanger skeleton, are excellent eluents for the sensitive

separation monitored by electric conductometer or UV spectrophotometer.
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Fig. 1. The elution behavior of anions and cations on cation exchange column.
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Fig. 2. The separation of weak acids.

column: TSKgel CM-5PW
(7.5 mmXx7.5 cmXx4)
eluent: 1 mM crotonic acid
flow rate: 1 me/min
sample: each 10=5 M order; 100 ub
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Table 1 Relation Between Distribution Coeffi-
cient and Charge.
species V. Kp charge
sulfate 5.07 0.059 2.000
chloride 5.73 0.150 1. 000
oxalate 5.73 0.150 1. 257
maleate 5.88 0.170 0.983
tartarate 6.00 0.187 1.094
citrate 6.52 0.258 0. 909
fumarate 7.14 0.343 1. 009
malate 7.20 0.351 0. 640
gluconate 7.51 0.394 0.483
glycolate 8.49 0.528 0. 466
formate 8.54 0.535 0.523
lactate 8.74 0.562 0.460
ascorbate 9.58 0.678 0.121
itaconate 10. 47 0.800 0.349
succinate 10. 56 0.812 0.201
acetate 11. 66 0.963 0.097
glutarate 12.07 1.019 0.161
propionate 13.59 1.228 0.077
adipate 14.06 1.292 0.500
butyrate 16. 90 1.682 0.093
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Fig. 3. The exclusive separation of strong acids

and weak acids.
column: TSKgel CM-5PW
(7.5 mmXx7.5 cmXx4)
eluent: 5 mM crotonic acid
flow rate: 0.5 m@/min
sample: each 10~5 M order; 100 u0
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The simultaneous separation of anions and
cations.
column: TSKgel SP-5PW

(7.5 mmXx7.5cmXx2)

eluent: 2 mM crotonic acid

2X10-7M trien
flow rate: 1.5 m@/min
sample: each 10> M order; 100 uf

Fig. 4.
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Table 2 Slope of Calibration Curves and Elution Conditions.

e slope of calibration
. eluent conc. | number of sensitivity (Sa-2ATTEN. ,S/C- cm)
sample ion (mM) column
uSFS ATTEN S0,2~ Nat
10°M H.S0, 0.5 4 50 2 3.15x 101 =
" 2 2 5 1 3.05 X101 —
" NapS0O, 2 1 50 3 3.13x10u 0.71x101
” 2 1 50 3 3.12x101 0.66x101
10-¢ M H,S0, 0.5 4 5 1 2.79 X101 =
" 0.5 1 50 2 2.67 X101 —
" NayS0, 2 1 20 3 3.12Xx101 0.69x 101!
10-"M H,S0, 0.5 4 0.1 7 2.79 X101 —
0F O SOf
® Na* 5t
.18 —
= S 4t tartarate
N x malate (X 2)
8 < formate
e o
-
g 4r A 2f succinate (X 2)
glutarate (X 2)
2k L adipate (X 2)
2 : . 1 . l 0 2 4 6 8 10
0 2 4 6 ] 10 Sample concentration (X107°M)
Sample concentration (X107°M) Fig. 8. The calibration curves for weak acids
Fig. 7. The calibration curves for sulfate and (1075 M).

sodium ions (1075 M NaySOy).
O ;sulfate ion, ® ;sodium ion
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THEL, FRESHEHT I -7 EIr T e — FiZ
7o RIS, Fig. 7 KWRT XS ICHRERITL
B AR, FoRIN RS CRIE LcEE & Table 2
=7,

THEOBEE EA, VT, X, o S
NENEEET SV IR OWT Y 1075~10"TM #—

column: TSKgel CM-5PW

(7.5 mmXx7.5cmX2)
eluent: 0.5 mM crotonic acid
flow rate: 1 m¢/min
sample: 100 u0
(X 2) means twice concentration.
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Fig. 9. The calibration curves for weak acids
(10—6 M).
(X2) means twice concentration.
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Fig. 10. The calibration curves for weak acids
(10-7 M).
(X 2) means twice concentration.
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(B} chloride in water
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The relation between the limit of detec-
tion and the inpurities in eluent or sam-
ple solution.
(A) chromatogram of the sample in-
cludes 1;1x10-7M sulfate, 2; 1 x10~7
M tartarate, 3; 2 X10~7 M malate, 4; 1 X
10-7M formate, 5; 2x10-"M suc-
cinate, 6; 2xX10~7M glutarate, 7; 2X
10-7"M adipate. (B) includes only
water.
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