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ABSTRACT. The conductances of sodium, potassium, ammonium, tetramethylammonium, and
tetraethylammonium iodides, picrates(Pic) of sodium and potassium, and tetrabutylammonium
tetraphenyl-boride have been measured in ethylene carbonate-acetone mixtures at 25°C. The limiting
equivalent conductances of the electolytes were computed by Fuoss-Kraus equation and the order
was (C4Hyg) JNB(ph) ;< NaPic<KPic<Nal < KI<NHJI{CsHs) NI<(CHy),NI at any composition of
the mixtures. The dissociation constants of the salts showed that the mixtures are good ionizing
solvents for the salts. The order of limiting ionic equivalent conductance, Na*<K+< NH/, is
consistent with exactly the reverse order found for solvation number. Effective solvated radii
calibrated by the Nightingale method showed that picrate ion seems to be unsolvated and that
iodide ion seems to be solvated to some extent in the mixtures.
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Fig. 1. Chemical shift of H in ethylene carbonate

(EnCO3) and acetone as a function of dielectric cons-
tant at 1000Hz sweep width. The right ordinate is for
acetone,
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Table 1. Limiting equivalent conductances of the elec-

trolytes in ethylene carbonate-acetone mixtures at 25°C.

Salts %%l 550l 57| T
Na¥ 52.17 | 81.75 | 105.67 | 144.79
KI 56.18 | 83.21 | 106.03 | 152.60
NH,I 61.20 | 86.09] 116.91
(CHy)4NI 65.74 | 88.96

(Csz)xiNI 65. 00 88.30

(C4Hg) NI 49.48 | 74.57 | 105.82 | 136.71
NaPic 43.75 | 67.43 | 104.99

KPic 48.66 | 74.18 | 105.54
(CsHo)NB(Ph)s 30.76 | 48.57 | 76.16 | 112.38
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Table 2. Dissociation constants(K) of the electrolytes
in ethylene carbonate-acetone mixtures at 25°C.

X, = X,= X.= X.=
Salts 0.90

0.30 0.50 0.70
Nal 6. 01 2.77 2.52 2.10
KI 9.19 2.61 2.22 1.90
NaPic 0.89 2.15 2.70
KPic 1.25 2. 50 3.96
(CHz) NI 2.41 | 2.74
(CoHs) NI 1.46 | 2.06

X,: Mole fraction of acetone.

X,: Mole fraction of acetone.
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Table 3. Limiting ionic equivalent conductances in the
ethylene carbonate-acetone mixtures at 25°C.

Salts %l %l 5% %
Na* 18.07| 31.47| 3800| 6427
K+ 23.37 | 3203 38.29| 72.08
NH,* 2.10 | 36.31| 49.19
(CHg) N+ 3164 | 3869
(CaHg) N+ 30.90 | 38.02
(CeHg) N+ 15.38 | 24.29| 38.08] 56.10
I- 34.10 | 50.28| 67.74| 80.52
Pic- 25.48 | 35.96

X, Mole fraction of acetone.
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Table 4. Stokes radii(r,) and effective solvated radii(r,) in ethylene carbonate-acetone mixztures at 25°C.

X,=0.30 X,=0.05 X,=0.70 X,=0.90
Jons r.*

r, r, ) rs T ry e
Nat+ 0.95 3.8 4.35 3.30  4.30 4.43
K+ 1.33 3.01 4.29 313 420
NH¢* 1.48 259 410 2.8 4.16
(CHy) N+ 3.47 2.22  3.95 269 3.97
(CoHs)N* 4.00 2.27  4.00 2,73  4.00
(C4Hp)aN* 4.94 455 4.94 4.43  4.94 4.43  4.94 401 4.9
I- 2.16 2.06 3.88 207 3.65 2.40
Pic- 4.30 2.59  4.10 2.8 4.10

r.*: Crystal radii from Ref.6 and 17. X,: Mole fraction of acetone.
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