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Abstract

The glass electrode was empirically calibrated in methanol-and 2-propanol-water mixed solvents, by
means of which the pH-meter reading could be converted to stoichiometric hydrogen ion concentration.

The thermodynamic dissociation constants of hydrogen cupferrate in methanol- and 2-propanol-water
solution were potentiometrically determined with the changes in composition of organic sovelnts at
0.01 and 0.05 of the ionic strength and 25°C. The empirical formula of the constants with mole fra-
ction (n) of the organic solvent are as follow:

methanol-water solution

pK,=2.24n+4.29 at £=0.01 n=0. 0476~0. 642

pK,=2. 35n+4. 38 at #=0.05 n=0. 0446~0. 642
2-propanol-water solution

pK,=5.50n44.48 at £=0.05 n=0. 0253~0. 259

The relationships between pK, of acetic acid, propionic acid and HCup and dielectric constant of
some mixed solvents were discussed.
It would be considered that the factors ffecting pK, value of weak acid in mixed-solvent are
not only dielecric constants, but acid-base character and solvation effect of the solvent, etc.
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Calibration factors of glass electrode in
methanol-water solution at 25°C,

(A) £=0.01 (B) £=0.05 (C) p=0.1, but diff-
erent acid concn.
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Fig. 2. Calibration factors of glass electrode in 2-pr-

opanol-water solution at 25°C.
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Fig. 3. pK, versus mole fraction of methanol in me-
thanol-water solution at ¢=0.05 and 25°C.
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Fig. 4. pK, versus mole fraction of 2-propanol in
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Table 1. Dissociation constants in methanol-

water solution at x=0.05 and 25°C.

Mole Dissociation constants (pK,)
fraction CH,COOH CH;CH,COOH
Observed [Literature* | Observed uI;eiierat-

0.0476 l 4. 84 4.88 5.04 5.01
0.101 5.01 5.02 5.16 5. 16
0. 162 5.16 5. 17 5.35 5.34
0. 230 5.35 5.34 5. 54 5.55
0. 310 5. 58 5.57 5. 77 5.78
0. 403 5. 80 5.74 6. 04 6. 02
0.512 6. 16 6. 08 6. 30 6. 36
0.643 6.55 6. 40 6. 80 6.75

3% Interpolated values with the data from Ref. (3)
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Fig. 5. pK, of HCup versus mole fraction of metha-

nol in methanol-water solution at 95°C
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HCup in some mixed solvents at #=0. 05 and
25°C.
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Table 2 Empirical formula for pK, of some weak acids with dielectric constants of

mixed solvents at «=0.05 and 25°C. xz—LXIOO

D

Mixed solvents CH,COOH

CH,CH,COCH HCup

Dioxane-water
Ethanol-water pK.=1.282+3. 22
pK.=1.652+2.68

pK,=1.31z+3.08

Methanol-water

2-propanol-water

pK,=1.322+2.63
pK,=1.322+2.73
pK,=1. 45z +2. 56
pK ,=1. 26z+2. 92

pK,=1.272+3.33
| PK,=1. 86342 52
“ pK,=1. 492-+2.93
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