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Abstract: We calculated the characteristics of a phosphoric cation exchanger and studied on an accurately computable method to determine the ion
exchange capacity for type of potentiometric titration curve. The ion exchanger was prepared by phosphorylation of a styrene-divinylbenzene
copolymer with 4% crosslinking. The ion exchange capacity is 5.7 meg/g. The experimental PK values versus x in phosphoric cation exchanger
can be expressed as a linear equation. The JpK values were obtained from the slope of linear equation. The 4pK values are the differences of
antilogarithms( pK) values of the apparent equilibrium constant at complete and zeroth neutralization of the ion exchanger. Also the experimental
PK values at x=0.5 were accorded well with theoretical data. And when it is titrated with NaOH and Ba(OH), solutions, a good agreement
between experimental and theoretical pK values for various x was seen in all the potentiometric titration curves. We knew that the inflection
point of potentiometric titration curve in the case of divalent ions are changed much large than that for monovalent ions. If the relation between g
values and 9pH/dg was plotted to the Lorentz distribution curve, ion exchange capacity can be accurately evaluated.
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Figure 1. pK = f(x) dependencies approximated by a set straight
lines by Eq. (31) with coefficients for phosphoric acid ion
exchanger IP-4 in NaCl solution systems.
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Figure 2. pK=f(x) dependencies approximated by a set of
straight lines by Eq. (3.1) with coefficients for phosphoric acid
ion exchanger IP-4 in BaCl; solution systems.

(interpolation) &2 A€ pKZ& Table 1o ¥lxsted Yeligl
T Table 1904 E¥ wish Zo] pkel avle AHAY 5%/t
71l w2t Y Fete AL € & X, 4Y qH o
#ol 2 A AL ¢ F on, HK AS FHHY ¥}
e A2 ¢ F doh gKE FHHAAA AR ARFA9

| RS oJ3AY FHE BB F £ Yk JEQges oA F

L34 gt A Fxol WE K st 2tk 24
FoEZ AR AAIZHY FYE A uFA £F Aoz A
Ztgrh. 2822 NaOHZ Ba(OH)9 FAdA RE ko tig
e F gto2 ApKE AHEE § gon, ose 77 1968
b 180501tk =3 pK9} ol 2uEFA Y FHE(y) Aol A
g BEHoz BN 9| gdg3 2o AT § YrH13 141



Table 1. Constants of (3.1) Equation for Various Concentration

Electrolytes  C (mol/L) ApK DPKex PKin
0.002 178 274 275

0025 173 282 287

NeCl 01 225 291 -303
10 211 2% -309

0.002 175 -262 -262

0025 182 262 -261

BaCle 0.1 190 -269 -268
10 L7 274 274

DK experimental pK value at x = 05
PKiy interpolation pK value of (3.1) equation at y = 05
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. Figure 3. pK versus logarithm of the counterion molarity for
different titration media on IP-4 of phosphoric acid ion exchanger.

pE(x, C = const.) = pK® + 4pK (x - 1/2)
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Figure 4. Potentiometric titration data for ion exchanger P-4

in various concentrations of NaCl. The points are experimental
data.
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Figure 5. Potentiometric titration data for ion exchanger IP-4

in various concentrations of BaClz. The points are experimental
data.

PK(x, Gu) = pK* + 4pK(x - 1/2) + b logCu (36)
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PK = 3090 + 013 logCa + 1.968( x - 1/2) 37
PK = 2.740 + 0.05 logCa- + 1.806( x - 1/2) (38
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Figure 6. Potentiometric titration data for ion exchanger IP-4
in 0002 M solution of NaCl and BaCla.
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Figure 7. Influence of parameter pK on the shape potentiometric
titration curves at the optimal conditions of the titration
obtained by computer simulation.
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Figure 8. Differential of the potentiometric titration curves
presented in Figure 7. Lines are Lorentz function fitted to the
points obtained by computer simulations.

Table 2. Parameters of Lorentz Equation ( dpH/dg = f(g))

K rmax dg H E-gmax H/ 4g
8 499 0.35 10.90 001 31.14
9 494 061 331 0.06 543
10 475 125 111 0.25 0.89
11 319 859 1.04 181 0.12

PK: equilibrium constant, gmax - g value of maximum peak,
Ag: the width at half 0pH/dg value of peak,
H: 9pH/dg value of peak, E : true capacity
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Figure 9. Differential of the potentiometric titration curves
presented in Figure 6. Lines are Lorentz function fitted to the
points obtained by computer simulations with parameters given
in Table 2.
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