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Thermodynamic functions of transfer of single ions
from water to non-aqueous and mixed solvents
(based on an extrathermodynamic assumption):
part 5 — Gibbs energies of transfer into aqueous
alcohols

Abstract - Literature data on the standard molar Gibbs energies of trans-
fer of ions X from water W into aqueous alcohol mixtures w+s.Atg?(x.

W ==> W+S)/kJ on the mol L-! scale at 25°C, @are compiled to the end of
1986 and evaluated according to the criteria established in previous
parts, The data are presented at evenly spaced mass fractions w of the
alcohol in the wixture, interpolated where necessary. In the cases of
a few ions transferring into aqueous methanol or ethanol ‘'selected’

values are suggested. Smoothing equations relating ckg?(x. W =3 W+S) to
the mass fraction w of S in the mixture are then presented.

INTRODUCTION

Previous parts of this series dealt with literature data that directly or indirectly
reported on the transfer of single ions from the reference solvent, water, into nonagueous

solvents., The standard molar Gibbs energy of transfer of ions was dealt with in Part 1,1

the standard molar enthalpy and entropy of transfer in Part 2,2 and the standard electrode
potentials of some selected electrodes in Part 3.3 The division of the standard thermo-

dynanic functions of transfer of electrolytes into the single ion contributionsl 2 was
reported on the basis of the extrathermodynamic assumptions ewployed by the original

authors, These were summarized in Part 4.4 where it was shown that the TATB
ussumption,i.e., that the Gibbs energy, enthalpy, and entropy of transfer of
tetraphenylarsonium cations equal those of tetraphenylborate anions for transfers into all
solvents, is among all the assumptions hitherto suggested the least objectionable,

Several criteria were applied in the evaluation of the literature data. These included1 the
reliability of the experimental data, their being correctly reduced to standard thermo-
dynamic values, and the adherence to ionic additivity of the standard quantities. The
standard entropy also must conforw to the difference between the standard enthalpy and the
Gibbs energy, divided by the absolute temperature. The data were all converted to a common

concentration scale, mol L-1 for the Gibbs energy and entropy, and to SI units.

Values for single ions based on less reliable extrathermodynamic assumptions were adjusted}l
where possible, by the addition (subtraction) of a constant gquantity to (from) the cation
(anion) data reported by an author, to bring the data into the range of the TATB scale. The
udjustment represents the transfer quantity for the reference ion or ion/molecule pair for
this particular set of data. The values for the transfer of a given ion to a given non-
aqueous solvent were then weighted by estimates of their relative reliabilities. The
weighted average of these values was taken to yield a 'selected' value. Its reliability was
indicated by the nuwber of significant digits accorded to it in the tables. In muny cases
uo ‘'selected' value could be derived f'rom the reported data.

Many practical chemical operations on ionic substances are carried out in mixed solvents,
and in particular in mixtures of water and organic solvents. The solvation of ions in such
agueous solvents 1s of importance, since it determines the equilibria and kinetics of reace~
tions involving the ions. Standard thermodynamic functions of transfer of ions from the
reference solvent, water, into these aqueous . solvent mixtures provide information on
this solvation. The present report deals with a part of this wide area, namely with the
Gibbs energies of transfer (at 298.15K) of ions, X, from water, W, into mixtures of

alcohols, S, with water.z;ei?(x. W —> W+S),

[n order to report these duta, three variables: the ion X, the solvent S, and the
conposition of the aqueous solvent mixture W+S, in addition to the source of the data, had
to be presented. Hence, a ftour-diwensional representation was required. The previous

1,2

parts listed the data for each solvent S separately, and doing so in the present case
reduced the set to three dimensions. The choice was made to report here on each ion
separately (under each solvent 8), A two-diwensional display, of the reported values from
egach literature source against the cowposition of the aqueous-solvent W+S, thus resulted.
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Gibbs energies of transfer into aqueous alcohols 901

Most of the data in the literature have been reported as a function of the mass fraction, or
the mass %, w, of the solvent S in the aqueous mixture. This has the merit of being readily
reproducible. When mole fractions are employed in the original source, they are easily
converted to mass fractions by means of the molar masses. When volume fractions are
employed, conversion depends on the availability of density data for the aqueous solvent
mixtures. Otherwise, a small error is introduced when it is assumed that mixing takes place
without a change in volume and the densities of water and the pure solvent S are used for
the conversion. The error is reduced somewhat in the interpolation procedure, used in order
to report all the data at evenly spaced decadic increments in w. Power series in w up to
third or fourth power, forced to pass through the origin, have been used to interpolate the
Atg?(x, W ~=> W+S) values. (For interpolations at high w, (100-w) has been used as the
independent variable and A¢GO(X, W — S) - AtgP(x. W —> W+S) as the dependent one).

In parts 1 and 21'2 it was the practice to include only data for individual ions but not
data for complete electrolytes. Following this practice in the present case would have
reduced the amount of information this report could convey inappropriately. There is an
appreciable amount of information on the standard Gibbs energy of transfer of hydrochloric
acid from water to aqueous alcohols. This quantity, in particular for the higher alcohols,
cannot at present be reliably split into the ionic contributions, since no values for the
hydrogen or the chloride ions are available on the TATB or an equivalent reliable scale.
However, in order to compare the effects of alcohols with varying chain length or branching,
data for aqueous-alcoholic hydrochloric acid are valuable even if they cannot be split into
appropriate ionic contributions. Similar decisions for inclusion have been made for a few
other electrolytes too, where otherwise information on the transfer of ions, even in combin-
ation, would not have been available at all. It is hoped that the comparative presentation
in this compilation will encourage the future use of the data in conjunction with reliable

data on some single ions (e.g., the chloride ion, obtained according to the TATB assump-
tion).

In few cases indeed were data of high accuracy confirmed from at least one independent
source. Such cases were practically limited to the two lower alcohols, methanol and

ethanol. In such cases 'selected' values were proposed, based as before 1,2 on a weighted
average of the data traceable to the TATB or an equivalent reliable extrathermodynamic

assumption.4 Such selected values of zstg?(x. W —> W+S) were fitted with a smoothing

equation, a fourth degree power series in w, forced through the origin. The standard
deviation, o, of these fits were also reported.

Data were collected from the primary sources and Chemical Abstracts till the end of 1986.
Table 1 presents a summary of the alcoholic solvents and the ions for which

Atg?(x. W —> W+3) data could be found and presented in the following detailed tables. Data

for transfer into pure alcohols, rather than into their aqueous mixtures, are also included
for those alcohols where there are also data for transfer into mixtures. For 2-butanol,

5

2-methyl-1-propanol, and hexanol there are some data” for the transfer of hydrogen, picrate,

“potassium, butyl(tri-3-methylbuty1)ammoniumj- chloride, bromide, and tetraphenylborate into
the neat alcohols only, and these are not included here (but see ref. 1).
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T Denoted elsewhere in this document as 1Pe3BuN+(iPe = isopentyl, a trivial designation
for 3-methylbutyl).
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Table 1. Summary of alcohols S and ions (or electrolytes) X for which standard molar
Gibbs energies of transfer of the ions from water W into the aqueous solvents

1

Atg?(x, W —> W+S)/kJ mol ~, at 298.15 K on the mol Lt scale, are tabulated as a
function of the composition (in mass %, w) of the mixed solvent W+S,

Table Solvent
No.

Ions

2 Methanol

3 Ethanol

i 1~-Propanol

5 2-Propanol

6 1-Butanol

7 2-Methyl-

2-propanol

+ L+ + + + * + + +
W, 17, Na', KL RS, Cs'L (CH)NTL (CRE N, (G N
(C4Hg) N, (0655)4p*, (CgHg)yhs”, L, ca®*, sr?*, Ba®', ot

2t ,ca?*, ug?*, Pt Lad*, ou”, CH30', F,cl,Br, I, 0N,

SCN™, N3'. Broa-, 103'. 0104', Reoq-. c6H2(N02)3o' (picrate),

2- 2- 3- -
50,74 S,0g" 4 Fe(CN)g™™, B(CH), ™

+ + + + + + +

HCL, H', K', Rb', Cs', (CHj)N', (CH )N, (CgH )N,
+ + + + 2+
(Cqﬂg)qN . (:LC5 11)304}1 N (CGHS)NP , (C6H5)4As , Ag , Cu ,
g2, U022+, ", ¢, Br, I, ONT, SCN, c10,”, AglcN),,

Au(CN)z-, 06H2(N02)3o' (picrate), B(CGHS)u_.

Bcl, HY, ui®, we*, K©, RbCl, Rb', Cs, Ag', AgSCN, NH4+.

+ + + +
(CHg) N\ (CH) N (CGR )N, (CuHg) N, (105H, )50yl N
(C6H5)4As+, cu®t, ug?, ngz*, e, B, I, c10,7,

06H2(N02)3o' (picrate), B(C6H5)4-.

HC1, HBr, H', K', RbCL, NH, I, Ag, AgSCN,

2+ 2+ - - -

(105H11)304H N*, cu y Zn~ ,Cl,Br, I,

C6H2(N02) 0~ (picrate),

3 B(C6H5)4 .

+ + + + + + + +

H,Na,K,Rb, Cs, NHQ ' (CH3)4N y (CZHS)N , (C3H7) N
+ + - - - -

(Cqu)qN y (C6H5)4As , CL, Br, I, Cqu y 6H2(N02)3

(picrate), B(C6H5)4-.

HC1, HBr, H', Licl, Li*, Na*, K", RbCl, Rb", CsB(CgHg) os’,

+ + 2+ 2+ 2+ 2+
NH,", AgCl, (C6H5)4As , Mg, ca’, s, Ba“, Hg[B(06H5]4)2.

F,cl,Br, I, OH, c6H2(N02)30' (picrate), B(06H5)4'.
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Table 1. (cont.)

Table Solvent Ions
No.
+ L+ + + +
8 1,2-Ethane- HCl, HBr, H, Li, Na, K, CSB(CGHS)H’ (C6H5)4As . CuSOu,
. 2+ 2+ - - .- - -
diol Cu",cd ,¢1,Br, I, C6H2(N02)30 (picrate), B(CGH5)4 .

9  1,2-Propane- Hel, B, o1”, Br, I .
diol
10 1,2,3-Propa- HC1, HBr, HI, H', Li*, Na*, X", Rb", cs’, AgCl, AgBr, Agl,
. .. -
netriol AgSCN, AgN3, (CGH5)4AS ,Cl,Br, I, C6H2(N02)30 (picrate),
B(CgHg)y -
11 2-Methoxy- Hc1, H', Li*, wa*, k¥, Rocl, RbT, cs¥, (C6H5)4As+. OH , c1,
ethanol Br , I, C6H2(N02)30 (picrate), B(CGHS)M .
12 3-Oxa-1,5- ", c17, B, I,
pentanediol

Table 2. Standard molar Gibbs eneggies of transfer of ions from water into mixtures
of methanol (S) and water (W) at 25 C

Selected values

Mass% S 10 20 30 4o 50 60 70 80 90 100

+

H 0.5 ©.8 ©.7 0.4 -0.2 -0.6 =-0.8 -0.5 2.3 10.4
Li* 1.4 1.8 2.4 29 3.3 33.4 3.6 3.6 3.8 4.y
Na' 1.7 2.8 41 5.0 5.9 6.6 7.6 8.0 8. 8.2
K" 1.4 2.8 41 5.1 5.8 7.0 81 9.1 9.8 9.6
Rb’ 1.6 3.0 3.9 5.0 6.0 7.1 82 9.4 9.7 9.6
cs’ 1.6 2.7 3.6 4.6 55 6.2 7.5 85 9.0 8.9
Ag’ 1.0 1.6 2.5 3.5 43 54 57 6.4 6.9 6.6
PhuAs+ -2.3 -4.7 -7.6 -10.8 -13.9 -16.2 -18,5 -20.1 -21.8 -22.8
c1” 0.2 0.8 1.5 2.5 3.6 5.0 6.5 8.4 10.7 13.2
Br~ -0.1 0.1 0.7 1.4 2.4 3.6 4.9 6.8 8.8 11.1
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Table 2. Standard molar Gibbs eneggies of transfer of ions from water into mixtures
of methanol (S) and water (W) at 25 C (cont.)

A

&

o]

Selected values

Mass% S 10 20 30 ho 50 60 70 8o 90 100

I -0.3 -0.4 -0.1 0.0 0.9 1.4 2.2 3.5 5.4 7.3
BPhq -2.3 -47 -7.6 -10.8 -13.9 -16.2 -18.5 -20.1 -21.8 -22.8

/kJ mol_l. mol dm™3 scale, 25 °C, into methanol (S) + water (W)

MassX S(w) 10 20 30 4o 50 60 70 80 90 100 ref.

H

*

-19.4 -27.0 -30.2 -32.2 -35.0 -35.6 -35.5 -34.7 -34.1 -23.9  2°
-2.1 -3.8 -6.9 -13.5 -19.8 -22.3 -12.3 3P
0.6 0.8 0.3 -0.7 -0.6 1.4 €°
-0.8  -1.9 -4.7  -6.8 10°
0.6 0.7 0.7 0.3 -0.2 -0.7 -1.0 -0.8 144
0.0 -2.5 -8.1 -10.4 -11.7 -7.0  16°

3 0.4 o5 0.2 -0.3 -0.6 -0.8 -0.5 0.8 10.3 31F
0.6 1.1 0.7 0.5 -0.2 -0.5 -0.6 -0.4 3.0 10.2 328
0.1 -0.6 -1.3 =-2.3 -3.1 =-3.9 ~-4.7 -5.2 -2.2 34

1.2 0.5 -0.6 -0.5 0.9 3.7 35°

-1.1 -6.4 -13.2  -7.7 36"
-0.8 -2.8 4.3 3.1 3P
-0.5 -0.7 -1.4 -1.7 -2.3 =-2.6 =-2.2 -2.2 ~-1.8 1.4 138l
-1.2 -2.6 -4.1 5.2 -6.3 -7.2 7.7 -7.3 -5.3 4.6 39¥
0.0 -0.1 -0.1 -0.4 -0.4 0.2 b4 15.1 41t

Selected 0.5 0.8 0.7 o.4 -0.2 -0.6 -0.8 -0.5 2.3 10.4

1

Bquation A.G° /kJ mol™" = 0.0379.w + 0.001742.° - 93.09.107°.43 + 81.62.1078 4"

o8¢ /kI mol~l) = 0.32

a b

Calculated with the Cl1  value from
c

From "real" potentials, weight = 0
ref. 32 based on the TATB assumption, weight = 1, From assumptions concerning
electrostatic AtQP and activity coefficients of indicators, weight = 0; data also

for w = 33.4: -3.7, and w = 43.1: -5.3 kJ mol-l. d See comment b; data also for w
= 15, 25, 35, 45, 55, 65, 75, and 85: 0.7, 0.8, 0.4, 0.3, -0.4, -0.9, -1.0, and

-0.4 kJ mol-l, respectively. € From ferrocene/ferrocinium assumption, weight = 0.
f From TPTB assumption, weight = 1 .. & From TATB assumption, weight = 1. h From
extrapolation of data for HX to infinite value of the radius of X~, weight = 0.
i From Ho data with Hammett indicators and assumptions concerning the activity

coefficients, weight = 0. J See comment P but with weight = 0, k Composition is
given in "concentration %", assumed from subsequent papers of the authors to be w;
data for single ions were obtained from "real" potentials and assumptions concern-
ing the "stabilization" of the surface potential on addition of heptanol, weight =

0. L From "Owen extrapolation," neglecting the 1liquid junction potential,
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A /x3 mol™l, mol dn"3 scale, 25 ‘C, into methanol (S) + water (W)
Mass% S(w) 10 20 30 4o 50 60 70 80 20 100 ref.
i’
1.2 1.9 3.0 3.4 3.5 18
-18.7 -25.6 -28.0 -29.2 -29.4 -30.2 -30.1 -29.7 -29.1 -27.5  2°
-1.4 -2.4 4.7 -9.5 -20.3 -22.3 -12.3 af
1.2 1.9 2.9 3.2 3.3 3.4 62
27 3.0 3.2 3.4 37 3.9 42 45 13°
0.9 2.6 3.8 4.2 3.8 208
1.2 1.9 2.9 3.2 3.2 3.4 25%
0.9 1.6 2.2 2.7 3.1 33 3.4 35 35 34 31°
1.1 2.3 2.6 3.0 3.4 3.3 3.7 3.6 41 4s 38
-0.6 -3.8 -11.9 36f
-0.3 - 0.1 0.8 2.3 37F
Selected 1.1 1.8 2.4 2.9 3.3 3.4 3.6 3.6 3.8 h4.b
Equation Atg° /kJ mol™d = 0.1231.y - 0.001670.4> + 10.26.10'6._‘13- 1.65.10'8.1”

o(8¢G° /kJ mol~l) = 0.13

8 calculated with the C1~ value from ref. 32 based on the TATB assumption, weight

=1.b

57.9, 73.9, 88.1, and 100,
d Using TPTB assumption, weight = 1.
f Interpolated from data at w =

(ref. 3), and
infinite radius

Na®
1.7 3.
-18.2 -24.
-1.0 -1.
1.7 3.
1.7 3.
1.7
1.4
1.7
6.2
-0.3

Selected 1.7 2.

Equation AtGo /kJ

w N W P

From "real" potentials, weight = 0. ¢ Interpolated from data at w = 30.8,
see comment 2, d Using TATB assumption, weight = 1.
€ Using TPTB assumption, weight = 1,

w 10.6, 20.2, 33.4, 50.0,
16.0 43.2, 87.7, and 100 (ref. 36, 37),

of X in MX series of data, weight = O.

68.3, 90.0 and 100
using extrapolation to

0 5.1 6.8 7.7 9.4 12
6 -26.4 -27.1 -27.1 -26.8 -26.2 -24.8 -23.4 -23.9 2P
4 -3.3 -6.9 -10.3 -11.5 -12.1 3&
© 41 5.1 5.9 6.6 7.9 8.4 8.6 6°
6. 4.1 5.1 5.9 6.6 7.9 8.4 8.6 9t
0.9 1.2 1.3 1.4 1.5 12°
5.2 53 6.3 7.0 7.7 8.3 86 8.9 139
7 4.0 6.1 8.1 8.7 9.6 20°%
0 5.1 6.5 8.3 8.6 25
6 39 49 58 6.6 7.4 7.9 82 84 3unf
4 42 5.2 58 6.7 7.8 83 86 8.9 32°
-1.7 -6.5 =~7.1 36g
1.7 4.1 3.1 378
8 h.1 5.0 5.9 6.6 7.6 8.0 8.4 8.2
mol™ = 0.1935.w - 0.003056.4% + 41.70.107% %>~ 22.36.10°8.4"

0(4,G° /kJ mol™l) = 0.18
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8 calculated with the Cl1~ value from ref. 32 based on the TATB assumption, weight
=1, From "real" potentials, weight = 0. ¢ From vapor pressures of S + W mix-
tures, weight = 0. @ Interpolated from data at w = 30.8, 54.2, 71.9, 88.1, and
100, see comment 2, € Using TATB assumption, weight = 1. £ Using TPTB assump-

tion, weight = 1. & Interpolated from data at w = 10.0, 20.2, 33.4, 50, 68.3, 96,
and 100 (ref. 3), and 10, 43.2, 87.7 and 100 (ref. 36, 37), using an extrapolation

to infinite radius of X in MX series of data, weight = 0.

Atgo /k3 mol™l, mol dm > scale, 25 °C, into methanol (S) + water (W)
Mass% S(w) 10 20 30 4 50 60 70 80 90 100  ref.
K+
1.7 3.0 5.2 7.0 8.8 12
-18.1 -24.4 -26.0 -26.4 -26.4 -25.2 -23.6 -21.4 -18,3 -19.9
-0.8 -1.1 -2.8 -5.9 -7.6 -6.5 -8.4
1.7 0 5.1 6.9 8.8 9.8 %
1.7 3.0 5.1 g2
4,1 5.2 6.2 7.2° 8.2 9.3 10.3 11.3 13°
1.6 2.2 5.3 7.3 9.6 10.5 11.2 17%
1.0 2.1 4.6 6.9 9.1 9.9 9.6 20°
1.2 2.9 40 5.0 5.6 7.4 7.9 9.1 9.6 9.6 29
1.7 3.0 5.1 6.9 9.1 9.8 25
1.4 2.6 4.0 5.0 5.8 6.9 8.0 9.0 9.4 9.8 31
1.2 2.8 41 51 58 7.4 86 9.1 9.7 9.8 328
0.2 -1.5 5.4 45 36
-0.3 2.1 5.2 6.0 370
Selected 1.4 2.8 L 5.1 5.8 7.0 8.1 9.1 9.8 9.6
Equation 4,6° /kJ mol™l = 0.1503.u - 0.000777.5% + 0.689.10°6.43 - 4.29.1078 4"

o (4G /kJ mol™l) = 0.23

8 Calculated with the €1~ value from ref. 32 based on the TATB assumption, weight
=1. b From "real" potentials, weight = 0. ¢ Interpolated from data at w = 30.8,

43.8, 62.4, 76.8, and 94.1, see comment &, 9 Using TATB assumption, weight = 1.
€ Using the TPTB assumption, weight = 1. £ Interpolated from data at w = 10,

20.2, 33.4, 50.0, 68.8, 90, and 100 (ref. 3), and 10.0, 43.2, 87.7, and 100 (ref.
36, 37), using extrapolation to infinite radius of X in MX series of data, weight

4 a° /kJ mol-l. mol d.m_3 scale, 25 'C, into methanol (S) + water (W) (cont.)
t—-

Rb

Mass% S(w) 10 20 30 Lo 50 60 70 80 90 100  ref.
-24.9 -27.6 -27.4 -24.6 -22.4 28

2.9 5.9 3P

-1.7 7.5 38

1.5 5.3 6.5 9.3 10.1 10.9 4¢

1.7 2.9 4.9 5.9 6.7 8.8 10.3 60
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Atg_° /&I mol-l, mol dm”3 scale, 25 °C, into methanol (S) + water (W) (cont.)

Mass¥ S(w) 10 20 30 4 50 60 70 80 90 100  ref.
Rb’

(cont.) 4

3.9 4.6 5.4 6.4 7.4 86 10.0 8.8 13

1.7 3.0 41 51 6.2 7.2 8.5 10.0 14P

2.2 5.0 7.8 9.3 9.5 9.3 20°

1.7 2.9 4.9 6.7 9.1 0.2 25°

1.4 2.6 3.7 47 57 6.7 7.9 9.6 9.8 10.1 3f

2.0 42 6.6 7.3 7.4 89 89 9.8 11.2 32°

1.7 -5.1  =-4,5 368

-0.3 2.1 5.6 6.9 378

1.0 2.1 4.3 5.6 7.1 1.0 12.9 14.6 4P

Selected 1.6 3.0 3.9 5.0 6.0 7.0 8.2 9.4 9.7 9.6 9.6

Equation Atcf /kJ mol”

a

weight = 0. b

assumption, weight

100, and calculated with the value for K* from ref. 32,

tion, weight = 1.

100, see comment b,

1

From "real" potentials,

=1,

4 Interpolated from data at w

0.1885.w - 0.003027.w> + 46.12.
o (3¢G° /kJ mol~1) =

€ Interpolated from data at w

106,53 - 25.04.1078 4
0.14
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8 4

interpolated from data at w = 43.1, 87.7, and 100,

Calculated with the Cl~ value from ref. 32 based on the TATB

10, 43.1, 87.8, and

based on the TATB assump-

30.8, 54.2, 73.9, 86.8, and
1. T Using the TPTB

€ Using the TATB assumption, weight
assumption, weight = 1,

€ From interpolation of data at w = 10.0, 43.2, 87.7 and

100, using extrapolation to infinite radius of X~ in series of MX of data, weight

= 0. h From "Owen extrapolation", neglecting liquid junction potential, weight
0]

cs’
1.8 3.
-1.0 -1.5
1,
1 2.7
2.3
1.3 3.1
1.6 2.6
1.2 2.3
1.9 4.0
-0.3

Selected 1.6 2.7

3.6
1

Equation Atgf’ /kJ mol * =

-24.9

4.2
4.5
L.5
5.0
8.0
4.5
4.3
5.4
-1.6
1.7

4.6

0.1932.w - 0.003984.u° + 62.79.10'6.E3 - 33.37.10 °.w

-27.6

5.8
-7.6
5.2
5.3
5.6

5.2
6.5

5.5

6.1
6.6
6.4

6.1

6.1
6.5

6.2

7.3
8.1

7.5

-27.5
8.7

8.1
8.2
8.7
8.0

8.6

8.5
8.7

8.5

—24.7 -22.4 28

9.1 10.8 e

9.7 10.6 13
8.6 8.7 20°

9.1 9.5 318
9.8 10.3 32
5.0 -4.8 36
3.9 6.4 37

9.0 8.9
8

o (A¢Q° /kJ mol~l) = 0.06

4
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Atgo /kJ mol-l. mol dm-3 scale, 25 ‘C, into methanol ($) + water (W) (cont.)
Mass% S(w) 10 20 30 4o 50 60 70 80 90 100 ref.

+

NHy

1.5 1.8 2.2 2.7 32 3.8 45 513 6.1 11.3 15%
5 4oP

@ Interpolated from values for NHul at w = 16.5, 30.5, #43.1, 51.3, 61.7, 66.5,

74.7, 80.4, 87.7, 94.1, and 100, using the interpolated Atcf (I") data from
ref. 9 based on the TATB assumption. b Tentative value.

(GHghyN 0.9 2.1 2.8 5.5 6.6 8.3  4®
0.9 0.9 1.2 1.8 2.1 2.7 3.6 48 5.7 7.0 31°

9.1 1.0 2.2 4.3 37°

6 4ol

a Interpolated from values for (CH3)L‘NCIO,+ at w = 10, 43.1, 87.7, and 100, using
the interpolated Atc_;_° (K+) data from ref. 32 based on the TATB assumption.
b Using the TPTB assumption. € From interpolation in data at w = 10.0, 43.2, 87.7,
and 100, using extrapolation to infinite radius of X~ in series of MX data.

¢ Selected value.

(c.H.),N
254, -2.2 -4.0 -5.3  37®
1 4oP

a Interpolated from values at w = 10, 43.1, 87.7, and 100 for the ferricinium

ion, which has the same radius as the (CH2H5)4N+ ion, using extrapolation to
infinite radius of X~ in a series of MX data, weight = 0. d selected value.

(CH,),N*
3TH 4.9 3.7 -h.6 7.0 -7.8 -7.9 48
-0.9 -2.9 -3.3 -3.9 -4.9 -5.9 -6.6 -7.5 =-9.1 -8.7 31P
-1.6 -5.1 -12.8 -12.0 37°

8 Interpolated from values for (CH3H7)4N0104 at w = 10, 43.1, 87.7, and 100, using
the interpolated Atgf (K+) data from ref. 32 based on the TATB assumption.
b Using the TPTB assumption. © From interpolation in data at w = 10.0, 43,2, 87.7,

and 100, using extrapolation to infinite radius of X~ in a series of MX data,
weight = 0.

(CyH, )N
WO -6.2 -8.1 42
-1.4 -3.1 -4.8 -6.6 -8.8 -11.1 -13.2 -15.6 -18.9 -21.9  31°
-2.4 -7.6 -21 yod
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a Interpolated from wvalues for (04H9)4N0104 at w = 10, and 43.1, using the

interpolated A t(_?f (K+) data from ref. 32 based on the TATB assumption. b Using

the TPTB assumption. € From interpolation in data at w = 10, 43.1, 87.7, and 100,

using extrapolation to infinite radius of X~ in a series of MX data, weight = 0,

d selected value.

Atgf /kJ mol™Y, mol dm™3 scale, 25 °C, into methanol (S) + water (W) (cont.)

Mass% S(u) 10 20 30 4o 50 60 70 80 90 100 ref.

(CGHS)QP‘ . .
-2. -5.9 =-9.5 =-12.6 =-15.2 =-17.5 =-19.3 -20.7 =-21.7 =-22.3% 21
-2.5 -4.9 -7.8 -11.2 -13.9 -16.5 -18.6 -20.5 -21.6 -22.6 312

a Using the TPTB assumption.

(C.H_),As"

6754 -11.2 -18.5 -23.3 -24.7 -25.5 -25.9 12
-2.0  -4.6 -9.6 -14.2 -18.8 -20.7 -22.0  17°
-2.3 4.7 -7.6 -10.8 -13.9 -16.3 -18.6 -20.2 -22.0 -23.1  32°

Selected -2.3 4.7 =-7.6 -10.8 -13.9 -16.2 -18.5 -20.1 -21.8 -22.8
Equation 4,6 /kJ mol™l = -.1946.w - 0.003285.4° + 42.57.1070.43 - 13.91.1078.4"
o @¢G° /kJ mol™1) = 0.34

& Interpolated from vapor pressure data at w = 19.5, 39.7, 64.0, 70.7, 79.8, and
100, using the TATB assumption, weight = 0. b Using the TATB assumption, weight
= 0.1, © Using the TATB assumption, weight = 1.

Ag*
1.1 1.8 2.7 3.5 4.5 5.4 5%
1.3 2.3 3.6 8P
0.8 1.4 2.3 3.3 41 49 57 6.4 6.9 7.4 31
0.9 1.4 2.2 3.2 4.5 33°¢

1.6 2.1 2.9 5.7 10.8 419
Selected 1.0 1.6 2.5 3.5 4.3 5.1 5.7 6.4 6.9 6.6
Equation 4,8° /kJ mol™d = 0.1086.4 - 0.001592.u° + 32.05.10°%.43 - 20.44.1078.4"

0 (A8 /kJ mol~l) = .22

8 Interpolated from data for AgCl at w = 9.5, 19.8, 34.4, 42.1, and 54.2, using
the Atg_" (c17) data from ref. 32 based on the TATB assumption, weight = 0.5.
b Using the 4¢@ ¢, (C1™) data from ref. 32, based on the TATB assumption, Weight =

0.5. © Using the TPTB assumption. d  From "Owen extrapolation", neglecting
liquid junction potential.
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‘AtE? /kJ mol-l. mol dm-3 scale, 25 "C, into methanol (S) + water (W) (cont.)
Mass? S(w) 10 20 30 4o 50 60 70 80 %0 100 ref.
mn*

2.3 3.3 4.0 4.6 50 5.2 53 5.1 4.8 4.2 338
y.1 hoP

3.2 9.3 10.2 11.2 y1¢

a

Using the TPTB assumption. b Selected value. © From "Owen extrapolation",
neglecting liquid junction potential.

Ca2+ a
2.3 4.0 33
a Interpolated from data w = 4.7, 9.5, and 14.5, using the TPTB assumption.
Sr2+ a
1.9 8
2.3 b4 6.1 31P
5.7 7.7 33¢
a Using the Atg? (C17) data from ref. 32, based on the TATB assumption. b Using

the TPTB assumption. ° Interpolated from data at w = 16.5 and 34.4, using the
TPTB assumption.

Baz+
1.4 1.9 1.8 88
2.4 4.5 6.3 8.2 18.4 31P
2.7 5.5 33°¢

a Using the4it§? (¢c17) data from ref. 32, based on the TATB assumption. b Using

the TPTB assumption. °© Interpolated from data at w = 16.5 and 34.4,

using
the TPTB assumption.

2+
o 0.5 ©0.8 1.5 2.6 4,1 6.1 8.4 11.1 143 25.9 242
1.6 2.3 3.2 4.8 6.5 8.6 10.9 14.1 19.0 30.9 30
1.4 3.0 33°
26 4
a Using the negligible liquid junction potential assumption. b Interpolated from
data at w = 16.5 and 34..4, using the TPTB assumption. € Tentative value.
Zn2+
1.0 1.3 g2
2.6 3.7 5.5 8.2 10.7 18P
1.7 3.5 5.9 7.8 9.5 11.2 13.h 27.6 3P

a Using the Atgf (c1”) data from ref. 32, based on the TATB assumption.
the TPTB assumption.,

b Using
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Atg? /kJ mol_l, mol dm.3 scale, 25 “C, into methanol (S) + water (W) (cont.)

Mass S(w) 10 20 30 40 50 60 70 80 90 100  ref.
ca®* a
1.0 1.3 0.7 8
1.7 3.2 4.6 5.9 32.6 31

a Using the Atgf (Cl-) data from ref. 32, based on the TATB assumption, b Using
the TPTB assumption. '

ng'

7.9 15.0 21.2  26.7 238

Interpolated from data at w = 8.1, 16.5, 25.3, and 34.4, using the TATB
assumption with Atg? (CGHG)HB-) f'rom ref. 32.

pp2" a
2.8 4.8 6.3 7.2 7.5 33
® Interpolated from data at w =16.5, 34.4, and 54.2, using the TATB assumption.
La3* a
4.0 7.3 33
a Interpolated from data at w = .7, 9.5, and 14.5, using the TPTB assumption,
OH™
2.7 5.5 8.2 11.0 13.7 16.14 19.2 21.9 24,6 27.4 7a
7.9 10.6 10.7 11.2 12.6 12°
-6.1 -0.2 ~-0.1 0.2 1.1 2.7 4.8 7.5 9.8 12.5 31©
a Assuming proportionality of Atg? (OH_) with the mole fraction of S. b Inter-
polated from vapor pressure duta at w = 39.7, 64.0, 70.7, 79.8, and 100, using the
TATB assumption. € Using the TPTB assumption.
CH30'
2.4 4.8 7.2 9.6 12.0 14.5 16.9 19.3 21.7 24.1 78
0.0 -0.1 0.0 0.4 1.0 1.5 2.4 2.4 4.9 6.4 31b
a Assuming proportionality of‘sbg? (CH3O_)JwiLh the mole fraction of §. b Using
the TPTB assumption.
-
6.1 8.9 12.0 15.4 108
2.8 4.y, 6.1 8.0 10,1 12,4 14.8  17.5 13°
0.8 2.0 3.1 4.6 6.3 8.3 10.2 12.7 15.9 20.8 31€
16 yod

a Interpolated from data at w = 33.4, 40.0, 43.1, and 50.0, using an assumption
concerning the electrostatic A,tg? and activity coefficients of indicators.
b Interpolated from data at w = 30.8, s4.2, 73.9, 86.8, and 100, differences
between Atg? of alkuli wetal fluorides and chlorides, and ALQ? (Cl-) From ref. 32

based on the TATB assumption., © Using the TP assuwption, @ Solccred value.
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AtGO /kJ mol-l, mol dm-3 scale, 25 'C, into methanol (S) + water (W) (cont.)

Mass% S(w) 10 20 30 4o 50 60 70 80 90 100 ref.
cL” a
20.1 28.6 32.4 35.2 37.5 39.7 41.6 43.6 U45.6 47.4 2

-2.8 5.3 9.0 17.0 25.1 33.8  35.9 3"

24,0 27.8 31.4% 3.5 37.3 39.8 41.9 43.7 k5.1 47,1 118

4.9 A 11.0 11.8 12.4 12.9 12P

.2 .5 1.5 2.5 3.8 5.1 6.6 B84 8.6 19°

0.8 1.6 .0 5.0 8.2 12.3 208

-0.8 -0.6 0.7 22°

-0.2 0.4 1.4 2.1 3.2 4.7 6.0 8.3 10.5 12.8 28°

0.4 1.1 1. 2.6 3.8 5.1 6.6 8.4 10.8 13.4 31f

0.2 0.4 1.5 2.5 3.9 5.2 6.6 84 10.7 13.4 328

0.6 1.0 1.6 2.5 3.6 5. 6.7 8.6 10.8 13.3  33f

2.0 9.1 27.5  33.1 36"

1.7 5.7 6.2 20.7 370

13.2 yot

0.8 1.5 2.2 3.0 3.4 6.2 7.1 8.2 y1d

Selected 0.2 0.8 1.5 2.4 3.6 5.0 6.5 8.4 10.7 13.2

2

Bauation 4 ¢° /kJ wol™ = 0.0019.5 + 0.002131.4° - 20.08.107%.43 + 11.87.1078 "

Br

6 2.6° /xJ mwol™l) = 0.07

a From "real" potentials, weight = 0. b From vapor pressure data at w = 19,5,
30.9, 64.0, 70.7, 79.8, and 100, using the TATD assumption, weight = 0. € From
data for HCL and the value ol'ALg_‘) (1) from ref. 32, based on the TATB assump-
tion, d Using the TATB assuwption, weight = 1. © Using the value of A4 GO (K*)
from ref. 32 based on the TATB assumption, weight = 0. £ Using the TPTB assump-
tion, weight = 1. & Using the TATB assumption, weight = 1. D lnterpolation of
data at w = 10, 20.2, 33.4, 50, 68.3, 90, and 100 (ret. 3) or 10, 43.1, 87.7,
und 100 (ret'. 36, 37), based on extrapolution of series of duta for MX to infinite
radius of M*, weight = 0, * Selecred value. J From "Owen extrapolation",
neglecting the liquid junction potential, weight = 0,

19.9 33.3  36.6 43.0  hh.0 449 28
-1.6 4.8 8.3 15.6 23.4 31.8  37.9 3f
-0.5 -0.3 0.1 0.8 1.7 2.9 5P
-0.1 0.1 1.4 3.6 6.7 11.0 6°
-0.t 0.2 0.7 14 2.3 3.6 6.7 8.8 10.7 g¢
-0.2 -6.1 0.7 1.5 2.6 3.7 5.0 7.0 6.6 199
-0.1 0.2 1.4 3.6 6.7 10.8 25¢
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AtGo /kJ mol-l, mol dm“3 scale, 25 °C, into methanol (S) + water (W) (cont.)
Mass% S(!i_) 10 20 30 4o 50 60 70 80 90 100 ref,

?zont.)
0.1 0.5 ©0.9 1.6 2.6 3.6 49 7.0 8.9 11.2 31°
1.7 8.4 25.3 30.9 365
1.3 8.4 .1 18.2  37f
1.3 2.0 4.0 5.2 6.0 6.7 418
Selected -0.1 0.1 0.7 1.b 2.4 3.6 4.9 6.8 8.8 11.1
Bquation 4,G° /kJ mol™l = -.0297. + .002056.y° - 13.84.107°.w3 + 7.40.1075.u"

0 (4¢G° /kJ mol~l) = 0.06

a Interpolated from "real" potential data at w = 10.0, 43,1, 87.7, and 100,

weight = 0. b From data for AgBr and AgCl and the value of‘At_G_? (Cl—) from ref.
32, based on the TATB assumption. d Using the TATB assumption, weight = 1.
€ Using the value of 4+G° (K*) from ref. 32 based on the TATB assumption, weight =
1. © From data for HX and NaX (X = Cl or Br) and the value of £¢G%, (C17) from
ref. 32, based on the TATB assumption, weight = 1. d From deta for HBr and HC1
and the value of 4¢G° (C17) from ref. 32, based on the TATB assumption, weight =

1. © Using the TPTB assumption, weight = 1. £ Interpolated from data at w = 10,
20.2, 33.4, 50, 68.8, 90, and 100 (ref. 3) or 10, 43.1, 87.7, and 100 (ref. 36,

37), based on extrapolation of series of data for MX to infinite radius of M+,

weight = 0. & From "Owen extrapolation" of emf data, neglecting the liguid
junction potential, weight = 0.

! 19.6 31.5  34.3 39.5 L40.1 41.0 2
-1.8 4.4 7.3 13.7 20.6 39.9  29.4 3f
0.2 1.2 5P
-0.3  -0.4 -0.3 1.2 3.4 6.7 6°
-0.4 -0.4 -0.3 -0.2 0.3 1.2 3.4 5.0 .1 9°¢
0.4 -0.7 -0.1 0.3 1.2 1.7 2.2 3.6 3.6 194
-0.1  -0.4 -0.2 1.2 3.4 7.0 250
9.2 -0.1 0.6 0.4 1.0 1.6 2.2 3.9 57 6.9  31°
1.5 6.7 21.2 26.6 36
0.9 3.0 9.9 1.0 377

7.3 408
0.7 1.5 3.0 y1P

Selected -0.3 -0.4 -0.1 0.0 0.9 1.4 2.2 3.5 5.4 7.3
Equation A.6° /kJ mol™l = -.0467.w + .001735.4° 15.79.107%.w3 + 10.49.1078.4"
o A¢G0 /kJ mol™l) = 0.15

a Interpolated from "real" potential data at w = 10.0, 43.1, 87.7, and 100, weight
= 0, b With At_g_o (Cl-) from ref. 32, using the TATB assumption, weight = 1.

C Using data for HI and Nal, in refs. 6 and 9, respectively, see comment b d yith

913
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Atg? (H+) from ref. 32, using the TATB assumption, weight = 1. € Using the TPTB

assumption, weight = 1. £ Interpolation of data at w = 10, 20.2, 33.4, 50, 68.3,
90, and 100 (ref. 3) or 10, 43.1, 87.7, and 100 (ref. 36, 37), based on

extrapolation of series of data for MX to infinite radius of M+, weight = 0.

g Selected value. h From "Owen extrapolation", neglecting the liquid junction
potential, weight = 0.

Atgf /&3 mo1™l, mol am > scale, 25 °C, into methanol (S) + water (W) (cont.)
Mass% S(E) 10 20 30 Lo 50 60 70 80 90 100 ref,

CN~

-1.1  -2.0 =-2.7 -3.0 228
-1.1 -1.8 -2.6 -2.6 -2.0 -1.1 0.2 1.8 L.7 8.7 31°
-0.8 -2.0 -2.5 -2.9 -1.9 -1i.1 0.4 2.3 5.0 9.0 422

a8 Using the value of Atgf (K+) from ref. 32, based on the TATB assumption. b Using
the TPTB assumption.

SCN~
0.6 0.9 0.2 1.0 by 262
-1.4 -1.8  -1.8 -2.2 27°
-1.4 -1.8 292
-0.5 -0.7 -1.1 -1.1 5.6 31
-0.6 -0.9 -1.0 -0.7 0.0 1.0 2.3 4.0 33°

8 Using the selected values of AtQP (Ag+) from the present work, based on the TATB
assumption. b Using the values of Atg? (H+) from ref. 32, based on the TATB
assumption. € Using the TPTB assumption.

N-

3 3.5 6.7 9.8 11.8 13.0  16.5 128
a8 Interpolated from data at w = 19.5, 39.7, 70.7, 79.8 and 100, using the TATB
assumption.,

Br0,
3 1.1 2.2 3.1 ke 4.7 33%
& Interpolated from data at w = 8.1, 16.5, 25.3, 34.4 and 44.1 using the TPTB
assumption.
10,
3 1.2 2.6 4.3 6.1 8.2 332
& Interpolated from data at w = 8.1, 16.5, 25.3, 34.4 and 4U4.1 using the TPTB
assumption.
clo,”
4 -0.1 -0.2 4.8 7.0 y2

0.6 0.1 0.0 -0.2 0.1 0.6 1.3 2.3 W4 6.3 31P
-0.2 -0.4 -0.4 -0.2 0.2 0.9 1.7 2.8 41 5.7 33P



Gibbs energies of transfer into aqueous alcohols

Atg? /kJ mol-l. mol dm-3 scale, 25 'C, into methanol (S) + water (W) {cont.)
Mass? S(w) 10 20 30 4o 50 60 70 80 90 100 ref.
ClOu
(cont.)

0.9 2.6 8.1 9.8 37¢

6.1 ued
a

Interpolated from data at w = 10.0, 42.1, 87.7, and 100 using the wvalue of
‘Atg? (K+) from ref. 32, based on the TATB assumption. b Using the TPTB assump-
tion. € Interpolated from data at w= 10, 43.1, 87.7, and 100, based on extra-

polation of a series of data on MX to infinite radius of M*. d Selected value.

ReO,,
4 -0.4 -0.8 -1.3 -1.7 318

9.4 3P

8 Using the TPTB assumption. b Based on extrapolation of data for a series of MX
to infinite radius of M+.

06H3(N02)30H- (picrate)
0.0 -0.5 -2.8 4.0 -5.2  -5.2 -5.2 172
0.6 =-1.1 -2.1 -2.9 =-3.4 -3.8 -3.9 -3.8 -3.5 -3.0 218
-0.2 -0.8 -1.8 -2.6 -3.2 -3.6 -3.8 =-3.6 ~-3.6 ~3.1 31P
0.6 -0.8 -1.7 -2.5 -3.06 =-3.5 -3.7 -4.0 -3.6 -3.2 328

Selected 0.0 -0.8 =-1.9 =-2,7 =-3.2 =3.7 =-3.8 -4.,2 -4,0 -3.6
a Using the TATB assumption. b Using the TPTB assumption.

2-
804

3.7 7.1 10.0 12.5 228

a Using‘Atg? (K+) from ref. 32, based on the TATB assumption.

2_
S.0
278 0.4 1.0 2.0 3.3 228
8 Using‘atqf (K+) from ref. 32, based on the TATB assumption.
Fe(cn)63'
-2.5 -3.8 -4.6 0.0 0.0 2.9 8.4 15.9 27.6 L44.4 312
2 Using the TPTB assumption.
B(CH_),
6754 -11.2 -18.5 -23.3 -24.7 -25.5 -25.9 128
2.0 -4.6 -9.6 -14.2 -18.8 -20.7 -22.0  17°

-2.3  -4.7 -7.6 -10.8 -13.9 -16.3 -18.6 =-20.2 -22.2 =-23.1 32°¢

Selected -2.3 -4.7 -7.6 -10.8 -13.9 -16.2 -18.5 -20.1 -21.8 -22.8
Equation 4,6° /kJ mol™l = -.1946.w - .003285.u° + 42.57.107%w3 - 13.91.1078 "
o (A:G° /kJ mol™l) = 0.34

915
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2 Interpolated from vapor pressure data at w= 19.5, 39.7, 64.0, 70.7, 79.8, and
100, using the TATB assumption, weight = 0. b Using the TPTB assumption, weight =
0.1, € Using the TATB assumption, weight = 1.

Table 2
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Table 3.

Standard molar Gibbs energiles of transfer of ions from water into mixtures

Gibbs energies of transfer into aqueous alcohols

of ethanol (S) and water (W) at 25°C

Selected values

Mass% S 10 20 30 Lo 50 60 70 80 90 100
HC1 0.9 1.7 2.3 3.2 5.1 54 7.3 9.9 141  30.3
H .3 0.1 -1.1 ~-1.6 -4.0 -4.7 -4.7 -3.5 =-2.3 10.5
K" 1.3 2.6 4.2 4.2 46 5.4 8.3 12,7 16.4
PhuAs‘a -2.4 -5.6 -9.8 -13.9 -16.3 -18.5 -19.0 -19.8 -20.8 -21.2
c1L” 0.4 1.2 4,8 7.4 9.4 11.7 13.3 15.8 20.2
Br 0 0.5 2 3 5 7 9 9 10 18
BPh,~ 2.4 -5.6 -9.8 -13.9 -16.3 -18.5 -19.0 -19.8 -20.8 -21.2
a Assumed to be the same as for PhL‘P+
AtGO /kJ mol™!, mol dm™3 scale, 25 °C, into ethanol (S) e water (W) (cont.)
Mass¥ S(w) 10 20 30 4o 50 60 70 80 99 100  ref.
HC1
5.3 7.8 8.4 12.6 27.4 1
2.43  3.97 7.11 10.94 13.79 17.87 29.78 2
0.80 1.61 3
0.89 1.70 7.2 29.77 6
1.1 2.20 3.13 4.26 5.64 7.34 5
0.89 1.71 8.54 12.26 7
1.65 3.17 5.28 7.49 13.59 8
0.81 4,00 5.27 7.44 9.93 14,03 9
8.9 1.7 2.5 3.2 4,2 52 7.3 9.9 13.7 30.5 b
0.80 1.60 2.23 2.97 3.8 5.20 6.96 9.h42 21
0.89 1.67 3,19 24
0.88 1.67 2.39 3.17 L4.13 5.65 7.61 10.44 15.00 21.32 29
1.7 5.7 31.3 31
Selected 6.9 1.7 2.3 3.2 4.1 54 7.3 9.9 141 30.3
Bquation A,6° /kJ mol™' = 0.0538%w + 0.003882.u7 - 121.7.1070.43 + 105.9.107%.4

0 (A¢G° /kJT mol™l) = 0.85

917



918

COMMISSION ON ELECTROANALYTICAL CHEMISTRY

AtGo /kJ mol-l, mol dm-3 scale, 25 °C, into ethanol (S) + water (W) (cont.)

Mass% S(w) 10 20 30 4 50 60 70 80 90 100  ref.
H -
2 14.3 18
1.2 1.4 -0.3 -0.8 -1.0 -0.4 9.5 2P
0.4 0.4 3P
0.0 0.0 0.5 1.4 2.8 L4 6.6 26.9 4°
0.5 0.5 -1.5 -4.2 -3.6 -2.9 10.2 124
-0.3 -1.3 -2.7 -4.4 -55 -6.2 -5.2 -3.8 -2.4 11.2 14®
-0.6 -2.2 -4.0 8.5 15F
9.5 0.5 -0.2 ~-1.6 -3.2 -4.,2 4,5 -3.,3 -2.1 10.2 168
-0.8 -2.6 -3.6 -5.4 -6.3 -6.7 -7.6 -8.4 -8.1 1.0 17"
-2.9 -4.8 -6.3 -7.1 -7.6 -7.6 -7.5 -6.8 -3.9 10.1 18t
-3.6  -6.6 -12.3 -20.3 239
-14.6 -0.7 -0.9 0.7 3.4 18.5 255
-1.9 4.7 -7.5 -8.7 -8.8 -8.3 350
9.5 0.5 -0.3 -1.6 =-3.3 -4.0 -4,3 -3.4 -1.7 10.0 n
Selected 0.3 0.1 =-1.1 =-1.6 -4.0 =4.7 -4.7 -3.5 -2.3 10.5
Equation 4,6° /kJ mol™l = 0.050.w - 0.000072.w% - 97.3.1070.43 + 102.41.1078 4"

o (4¢G° /kJ mol™l) = 1.05

% From data at w between 93.2 and 100, based on the assumption of a negligible

liquid junction between a 3.5 mol dm_3 aqueous KCl1 salt bridge and the alcoholic
solutions, weight = 0. b From data for HCL and A¢G° (Cl”) from ref. 16, based on
the mean of the TATB and TPTB assumptions, weight = 0. C Interpolated from data
at w = 20, 35, 50, 65, 80, and 100, based on the change of the dissociation
constant of carboxylic acids and anilinium salts, weight = 0. d Interpolated from
data at w = 15.0, 20.3, 40, 60.2, 80.3, 92.3, and 100, based on 4+G° (K*) from
ref. 16, based on the mean of the TATB and TPTB assumptions, weight = 1. © From
assumption that A¢GO [(iCgH11)3C4HQN*] = A¢GO [CeHs)yB™], weight = 1. f Inter-
polated from data at w = 30, 50, 71.9, and 100, based on extrapolation of series
of data for HX to infinite radius of X~, weight = 0. & Based on the mean of the
TATB and TPTB assumptions, weight = 1, h Baged on the Hammett acidity function Hy
end assumptions concerning activity coefficients, weight = 0. 1 From "real"
potentials of solutions modified by the presence of heptanol, weight = 0. J Based
on extrapolation of series of data for HX to infinite radius of X~, weight = 0.
K From an "Owen extrapolation" of emf data, neglecting the liquid juﬁction poten-
tial, weight = 0. 1l gelected value. o Using an assumption concerning the
electrostatic term of the transfer of the tetrasolvated proton and assumptions
concerning activity coefficients, weight = 0. [ From the selected values for HC1,
this work, and‘Atg? (C1”) from ref. 16, based on the mean of the TATB and TPTB
assumptions, weight = 1.
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Atgo /kJ mol-l, mol dm'-3 scale, 25 °C, into ethanol (S) + water (W) (cont.)

Mass% S(E) 10 20 30 Lo 50 60 70 80 90 100 ref.

k" .
1.3 3.0 4.5 6.3 10.1 15.4 18.0 11

1.3 2.3 3.3 44 4o 43 43 65 11.2 17.0 13°
0.5 0.6 ©0.8 0.8 1.5 2.9 5.2 8.0 12.0 16.8 14¢

2.7 4.9 6.1 14.0 154
1.3 2.5 3.3 3.7 3.8 4.8 6.0 84 12.2 15.8 16°
16.4 31
Selected 1.3 2.6 3.1 4.2 4.2 4.6 5.4 8.3 12.7 16.4
Equation 4,6° /kJ mol”l = 0.1408.w - 0.000369.w° - 35.79.107°.w3 + 42.56.1070 4"

o (8¢ /kJ mol-l) = 0.4k

a Interpolated from data at w = 15.0, 20.3, 40, 60.2, 80.3, 92.3, and 100, using
Atgo (Cl_) from ref. 16, based on the mean of the TATB and TPTB assumptions,
weight = 1. © Interpolated from data at w = 10, 20, 30, 37.3, 51.0, 58.8, 68.3,
84.8, 92.3, and 100, using 4¢G° (C17) from ref. 16, based on the mean of the TATB
and TPTB assumptions, weight = 1. © Based on the assumption that 4G° [ (CeHs)4B™]
Atg_°[(iC5H11)304H9N+], weight = 1. 9 Interpolated from data at w = 30, 50, 71.9,
and 100, based on an extrapolation of series of KX data to infinite radius of X,
weight = 0. © Based on the mean of the TATB and TPTB assumptions, weight = 1.
f Selected value.

Rb"
1.2 2.3 6.4 16.3 12
2.7 4.5 6.3 .y 1s®
1.7 3.6 3.7 3.8 3.7 45 58 9.1 21°
16 319
a Interpolated from data at w = 30, 50, 71.9, and 100, using é]t_G_o (K+) from ref.
16, based on the mean of the TATB and TPTB assumptions. b Interpolated
from data at w = 30, 50, 71.9, and 100, based on an extrapolation of series of Rb
data to infinite radius of X”. € Data for RBCl, using 4+G° (C1~) from ref. 16,

based on the mean of the TATB and TPTB assumptions. d selected value.

cs’
0.6 1.5 5.8 16.3 128
2.3 4.1 5.8 4.8 15°
-3.0  -3.7 -3.7 4. 26°
15 314

a Interpolated from data at w = 30, 50, 71.9, and 100, usingAtgo (K+) from ref.
16, based on the mean of the TATB and TPTB assumptions. b Interpolated from data
at w = 30, 50, 71.9, and 100, based on an extrapolation of series of Cs data to
infinite radius of X~. € Data for CsBPhy using4+G° (BPhy~) from ref. 16, based on
the mean of the TATB and TPTB assumptions. d Selected value.
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Acﬁo /kJ mol-l. mol dnn-3 scale, 25 °C, into ethanol (S) + water (W) (cont.)
Mass% S(w) 10 20 30 4o 50 60 70 80 90 100 ref.

(cu3)4N

-1.4 «0.9 3.0 14.0 128
0.2 1.6 3.0 12.3 15°
10.9 31°

a Interpolated from data at w = 30, 50, 71.9, and 100, using Acgé (K*) from ref.
16, based on the mean of the TATB and TPTB assumptions. b Interpolated as in a

[

using extrapolation of a series of MX salts to infinite radius of X™. ¢ Selected

value,
+
(C_H.),N .
2754 -1.1 -3.5 -2.0 -0.3 158
6 31°
a Interpolated from data at w = 30, 50, 71.9, and 100, using extapolation of a
series of MX salts to infinite radius of X . € Selected value.
+
(C,H,),N
37°h 4.7 -7.3 -6.6 -2.9 1%
-3.2 4.7 -6.7 -8.9 15°

-6 3¢

® Interpolated from data at w = 30, 50, 71.9, and 100, using 4,6° (K') from ref.
16, based on the mean of the TATB and TPTL assumptions. b Interpolated as in a

using extrapolation of a series of MX salts to infinite radius of X°. € Selected
value.
(C,HL ), N*
49 4.7 -1.3 -6.6 -2.9 128
-3.2 4.7 -6.7 -8.9 15°
-6 31¢

a8 Interpolated from data at w = 30, 50, 71.9, and 100, usinglﬁtg? (K') from ref.
16, based on the mean of the TATB and TPTB assumptions. b Interpolated as in a8

+

using extrapolation of a series of MX salts to infinite radius of X~. € Selected
value,
+*
(iCSH11)3(CuH9)4N
-1.1 -2.2 -4.7 -7.8 -11.0 -i4.9 -17.3 -19.6 -20.9 -21.9 13a
-1.6 -3.8 -7.2 -11.1 -14.0 -16.5 -18.2 -19.4 -20.5 -21.1 140

-5,2 -10.6 -16.8 -23.7 15

a Using the TATB assumption .and Atg? [(C6H5)MB‘] from ref. 14, b Using the assump-

. o /. L o ‘ - C Intep .
tion that Atg_ [(JCSH11)3(CQH9)N ) ‘Atg-tr [(CbH5)QB 1. Interpolated from data
at w = 30, 50, 71.9, and 100, using extrapolation of a series of MX salts to
infinite radius of X~.
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AtGO /kJ mol-l. mol dm“3 scale, 25 'C, into ethanol (S) + water (W) (cont.)
Mass% S{w) 10 20 30 4o 50 60 70 80 90 100 ref,

(c6H5)“As’ and (c6H5)uP' .
-2.4 -5.6 -9.8 -13.9 -16.3 -18.5 -19.0 -19.8 -20.8 -20.1 16
212 3P

Selecied -2.4 5.6 5.8 -13.9 163 -18.5 -19.0 -19.8 -20.8 -0.1
- 2 - -
Bquation A.0° /kI mol™l = -0.1363.w - 0.01160.w° - 203.09.107%.43 - 9u.755107° w
o (4.Q° /kJ mol-1l) = 0.42

. . b . .
a Using the wmean of the TP and TATB assuwmptions. Selected value,

Ag' - a
1.1 1.5 1.4 0.6 =0.5 0.1 0.3 3.4 4.2 4.3 22
1.1 1.7 4.8 7.2 10.6 250
4.6 31¢
-0.3 1.5 2.1 -1.9 2.0 3.7 46 329
2 prom data for AgCl and value of ACQQ (Cl-) from ref. 16, based on the mean of
the TPTB and TATH assumpbions, b Interpolated from duta at w = 33.5, 50, 80,
85.6, and 100, using an "Owen extrapolation”, neglecting the liquid junction
potential. € Selected value. @ Interpolated from data at w = 8.0, 30.0, 47.5,
64.7, 87.1, and 97.6, bascd on the TALl assumption,
an'
-3.6 ~8.7 -13.3 -14.1 358
a Using an assumption about the electrostatic term for the tetrasolvated proton
and concerning activity coefticients.
Cuz'
1.7 3.3 5.0 7.5 10.0 13.4 17.2 21.8 32.6 46.0 278
46 31P
a Using the negligible liquid junction potential assumption, b Selected value.
ng'
2.3 41 4.8 3.4 262
a Using the TATB assumption,
2+
UO2
-3.7 6.0 -4 -1,1 2.7 7.6 13.2 208

a : : . ; oy .0 : *y oL \0 : -
Using the assumption thatzﬁtg r [1C5“11)3(Cq”9)N ] Atg [(CGHS)MB 3.
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AtGo /kd mol-l, mol dm-3 scale, 25 ‘C, into ethanol (S) + water (W) (cont.)

Mass% S(w) 10 20 30 40 50 60 70 80 90 100  ref.
e

0.4 2.9 7.3 14.0 20.9. 29.0 36.7 20%
8 Using the assumption that Atgot:- [icslill)B(Cq!lg)N+} -Atgo [(CGHS)'{B-]'

c1” ' a

0.k 1.7 5.6 10.9 15,0 19,0 22.5 11

1.2 3.0 5.2 9.6 9.7 1.4 12,5 13.7 16.1 19.3 14°

3.1 6.2 1.4 21.9 15°

0.4 1.2 2.6 4.8 7.4 9.4 11.7 13.3 15.8 20.3 169

21.3  33.4 48,8  40.0  39.7 41,7 W3.8  45.8 48,2  51.4 19

4.0 7.4 13.4 21,9 231

1.5 2.9 4.6 6.5 7.4 11.3 258

-1.9 1.0 3&“

20.2 31t

-0.5 -0.5 0.5 2.7 333
Selected® 0.4 1.2 2.6 0.8 7.1 9. 117 13.3 15.8 20.2

Eguation At(_io /kJ mo1 ™}

a

Interpolated from datu for KCl at w =

= -0.0083.w + 0.004159.w% - 38.14.1070.,3 + 13.79.10'8.3“

o (4,60 /kI mol™ly = 0.47

15.0, 20.3, 40, 60.2, 80.3, 92.3, and

100, using ALQ_O (K*) from rel’, 16, bascd on the mean of the TPIB and TATB assump-

tions.,

D Bused on the 4.G° [iCgH11)3(CiligINT] = GO [B(Cglls)y™] assumption,

€ Interpoluted from datn ut W = 30, 50, 71.9, and 100, bused on extrapolation

of series of MX duata to intinite radius of MY,
und TATD assumptions.
71.9, 79.3, 85.6, 91.1, 95.8, und 100, from “resl® potentials, !
polation of series of MX duta to infinite radius of M*,

olation", neglecting the liquid junction potential,
P g J

d Based on the mean of the TPTB
€ Interpolated from data at w = 22.1, 39.0, 52.3, €3.0,
Based on extra-
€ Bused on "Owen extra-

h lused on extrapolation of

series of MX duta to infinite radius of M*. 1 Seclected value. J From Hbr datu ‘and

the selected values of 4 G©

(U*) of this work. X The selected values taken as

tuken was equul to those Crom ref, 16, bused on the wmean of the TPPY and TATH
assumptions.
Be~
0.9 4.4 7.8 9.1 10.5 108
2.3 4.9 9.0 19.0  18°
3.5 6.6 12.3 20.2 23°
7.1 25¢
-0.2 0.1 1.5 2.0 k8 6.2 7.7 88 11.5 4.3 298
'2.4. .3 30
18.2 318
Selected 0 0.5 2 3 5 7 9 9 10 18
Euat o -1 S 2 v -6 3 -8 4
quation ALQ /kJ wol = -0.0070.w + 0.0072.w" - 106.10.10 ~.w’ + 57.3.10 W

o (468 /kI wol™1) = 0.8
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@ Interpolated from HBr data at w = 20, 40, 65, 90, and 95, based on the selected
values of‘Atg? (H+) from this work. b Interpolated from data at w = 30, 50, 71.9,
and 100, based on extrapolation of series of MX data to infinite radius of M*.
C Based on extrapolation of series of MX data to infinite radius of M*. d Based on
an "Owen extrapolation", neglecting the liquid junction potential. € Based on HBr
data and the selected values of A:G° (H*) from this work. f Based on extrapola~

tion of series of MX data to infinite radius of M*, g€ Selected wvalue.

Atg? /kJ mol_l, mol dm-3 scale, 25 C, into ethanol (S) + water (W) (cont.)
Mass?% S(E> 10 20 30 40 50 60 70 80 90 100 ref,

I

OH™

oN~

SCN~

0.6 2.4 6.0 14.0 152

3.3 6.2 11.2 18.2 23P

12.9 31¢

a Interpolated from data at w = 30, 50, 71.9, and 100, based on an extrapolation

of a series of MX values to infinite radius of (M+). b Based on the same extra-
polation as in 8, € Selected value.

2.8 5.9 9.0 10.7 11.1 358

a Using an assumption about the electrostatic term for the tetrasolvated proton

and concerning activity coefficients.

0.8 1.4 2.7 4.3 5.2 6.2 7.3 328
-0.3 -1.4  -1.6 -0.5 1.4 2.9 3.9 7.1 3P

a Interpolated from data at w = 12.4, 22.1, 39.0, 55.9, 63.0, 74.8, 79.3, 88.5,

92.0, and 96, based on Atg? (Ag*) from ref. 22. b Interpolated from KCN data at

w =124, 241, 35.2, 55.9, 74.8, 83.6, 92.0, and 100, using the A(G° (K*) values
from ref. 16, based on the mean of the TPTB and TATB assumptions.

-0.2 2.1 0.8 2.8 -32 288
-2.4, -0.4 30P
1.3 3.6 35°¢

a Interpolated from AgSCN data at w = 9.7, 19.9, 34.5, 42.2, 54.2, and 100, based
on the selected.Atg? (Ag+) values from this work. b Based on an extrapolation of

a series of MX values to infinite radius of M*., € Using an assumption about the

electrostatic term for the tetrasolvated proton and concerning activity coeffi-
cients.

923



924 COMMISSION ON ELECTROANALYTICAL CHEMISTRY

Atcf /kJ mol-l, mol dm-3 scale, 25 C, into ethanol (S) + water (W) (cont.)
Mass% S(w) 10 20 30 4o 50 60 70 80 90 100 ref,

ClOu

2.8 4.2 5.0 9.9 128
1.4 2.0 5.5 11.5 15°

10 31°
6.1 4.8 35¢

Interpolated from data at w = 30, 50, 71.9, and 100, using the value of
At(_i? (K+) from ref. 16, based on the mean of the TPTB and TATB assumptions.
Based on an extrapolation of a series of MX values to infinite radius of M*.

€ Selected value. 9 Using an assumption about the electrostatic term for the
tetrasolvated proton and concerning activity coefficients.

Ag(CN) a
0.4 1.2 2.0 2.9 3.9 5.1 32

8 Interpolated from data at w = 12.4, 40.6, 55.9, 74.8, 92.0, and 96, based on
Atgo (Ag+) from ref. 22,

Au(CN)Z-
-1.6 -4.1 -3.2 -1.2 1.7 6.3 328

a Interpolated from data at w = 22.1, 39.0, 63.0, 79.3, 88.5, and 96, based on
At(:z_o (Ag+) from ref. 22.

%F2(N02)50 (picrfS?% -1.6 -1.2 -1.4 -1.1 -1.0 -1.2 0.6 132
0.6 1.1 0.8 0.3 -0.7 -0.9 -1.1 -1.2 -0.8 -0.3 14P

0.0 -0.6 =-1.9 -2.5 =-3.2 -2.8 -3.2 -2.6 -1.3 0.5 16

0.5 31

1.6 3.1 3.6 1.8 =-1.2 -3.1 35°

a Interpolated from data at w = 20, 37.3, 51.0, 58.8, 68.3, 84.8, 92.3 and 100,
usingAt(io (K+) from ref, 16, based on the mean of the TPTB and TATB assumptions.
b Based on the assumption that /GO [(1C5H11)3(CyHgN"] = 4¢G° [B(CgHr)y~]. © Based

on the mean of the TPTB and TATB assumptions. d Selected value. € Using an

assumption about the electrostatic term for the tetrasolvated proton and concern-
ing activity coefficients.

B(C,H_),
657, -5.6 -9.8 -13.2 -16.1 -19.0 -20.7 =21.7 -21.8 -18.8 138
-1.6 -3.8 =-7.2 -11.1 -14.0 -16.5 -18.2 -19.4 -20.5 -21.1 14P

-9.4 -17.3 -19.0 -18.7 15°¢
-2.4b  -5.6 -9.8 -13.9 -16.3 -18.5 -19.0 -19.8 -20.8 -20.1 164
-21.2 31®

Selected -2.4 -5.6 -9.8 -13.9 =-16.3 -18.5 -19.0 -19.8 -20.8 -21.2

- - 8 4
Bquation AQ° /kJ mol™l = -0.1363.w - 0.01160.4% + 203.09.10Cw> - 94.755.107 '

o (@& /kI mol™h) = 0.42
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35.
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@ Interpolated from KBPhu data at w = 10, 20, 30, 38.4, 60.6, 78.1, and 100, using
Atgftr (K+) from ref. 16, based on the mean of the TPTB and TATB assumptions.
Based on the assumption that 4:G° [(iC5H11)3(CqH9N+] =4¢6° [B(CeH5)y~]. © Inter-
polated from data at w = 30, 50, 71.9, and 100, using an extrapolation of a series
of MX data to infinite radius of M*. 4 Based on the mean of the TPTB and TATB
assumptions. € Selected value.
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Table 4. Standard molar Gibbs energies of transfer of ions from water into i-propanol (S) -

water (W) mixtures, AtGo /&I mol-l, mol dm-3 scale, 25 °C, as a function of w, the mass % of
S.

w 10 20 30 4o 50 60 70 80 90 100 ref.
HC1
0.4 0.8 1
1.7 3.7 6.7 11.2 19,72 2
0.8 1.6 2.3 3.4 4.7 6.2 8.3 11.2 3
Patw =95
H-l-
1.8 =34 47  -6.1  -6.3 7.4 <74 7.9 -7.1 -2.8 n
-6.7 -1.5 -2.3 -2.6 -2.8 -3.1 -3.2 -3.2 =-0.9 -0.8 5
3.3 -6.2  -7.1  -7.4 <77 T4 <55 -3.9 0 -0.7 4.3 6
9 10
8.7 12
Li'
11 10
Na+
17 10
K+
18 10
RbC1
2.0 3.9 5.6 7.4 9.7 12.5 16.2  21.7 3
Rb®
19 10
Cs+
17 10
Ag
0.4 0.4 7
AgSCN
-0.6 -1.0 7
-2.9 8
NH4+ 7 11
Me, N*
L 11 10
+
EtyN
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Table 4.

water (W) mixtures, A a® /kJ mol”
t-—
S. (cont.)

1

Standard molar Gibbs energies of transfer of ions from water into l-propanol (S) -

, mol dm-s scale, 25 °C, as a function of w, the mass % of

w 10 20 30 4o 50 60 70 80 90 100 ref.
+
Pr, N
4 -6 11
+
Bu, N
i -17 11
iPe_BuN’
3 -18 13
+
Ph,As
Iy -25 10
Cu2+
0.4 0.8 1.7 2.9 4.6 7.1 10.5 15.9 25.1 43.1 9
ng+
18 12
2+
Hg
2 27 12
c1”
26 10
Br
22 10
1 19 10
c10,”
4 17 10
Pic~
1.2 12
BPh,, "
4 -25 10
-18 13

TRANSFER INTO 1-PROPANOL + WATER MIXTURES - REFERENCES AND

COMMENTS

1. I.T. Oiwa, J. Phys. Chem., 61, 1587 (1957), from data of B.H. Clausen and C.M. French,

Trans. Faraday Soc., 51, 708 (1955).

w N

(1976).

4, A.R. Tourky, A.A. Abdel-Hamid, and I.Z. Slim,

(1972);
assumption that log K§H+ = log !h+.

from spectrophotometric measurements with p-nitroaniline indicator,

K. Schwabe and R. Muller, Ber. Bunsengesel. Phys. Chem., 73, 178 (1969).
R. Smits, D.L. Massart, J. Julliard, and J.P. Morel, Electorchim. Acta, 21, 425, 431

Z. Phys. Chem. (Leipzig), 250, 49, 61

on the
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K. Schwabe and C. Queck, Abhandl. Sachs. Akad. Wiss., Leipzig, 53, 1 (1979); from the
data for ref. 4.

Yu.F.Rybkin and T.N. Seredenko, Elektrokhimiya, 8, 41 (1972), 10, 1566 (1974); from
"real" potentials.

U.N. Dash and M.C. Padhi, Thermochim. Acta, 60, 243 (1983).

U.N. Dash, B.B. Das, U.K. Biswal, T. Panda, N.K. Purohit, D.K. Rath, and S.
Bhattacharya, Thermochim. Acta, 63, 261 (1983).

J.F. Coetzee and W.K. Istone, Anal. Chem., 52, 53 (1980)}; assuming a negligible liquid
junction potential.

Y. Marcus, Pure Appl. Chem., 55, 977 (1983), selected value based mainly on ref. 11.
A.F. Danil de Namor, E. Contreeras, and E. Sigstad, J. Chem. Soc., Faraday Trans. I,
79, 1001 (1983), based on the TATB assumption.

L.N. Balyatinskaya and T.V. Kurchenko, Zh. Obshch. Khim. 46, 1113 (1976), based on the
ferricinium/ferrocene assumption.

I.M. Kolthoff and M.X. Chantooni, Jr., J. Phys. Chem., 82, 994 (1978), 83, 468 (1979},

based on the iPe3BuN+ - BPhu assumption.

Table 5. Standard molar Gibbs energies of transfer of ions from water into 2-propanol (S) -

water (W) mixtures, Atq? /kJ mol-l, mol dm-3 scale, 25 °C, as a function of w, the mass % of
S.

w 10 20 30 Lo 50 60 70 80 90 100 ref.
HC1
0.9 1.7 1
1.8 2
0.5 0.8 3
1.8 2.6 4,2 5.4 3.2 16.0 24,88 4
0.9 1.7 2.4 3.4 k.6 6.3 8.6 11.9 5
0.4 0.8 1.3 1.9 2.6 3.4 4.5 6.0 7.7 6
0.7 1.4 2.3 3.3 4.2 5.3 6.6 8.1 9.2 7
®atw=95
HBr
0.5 1.0 2.3 6.9 11.7% 8
0.4 0.7 1.0 1.4 2.1 2.9 4.0 5.7 8.2 7
& at w = 95,
HI
1.2 1.9 2.2 3.2 19
H+
-0.6 -1.3 -2.1 -2.5 -2.6 -3.2 -3.4 -3.3 -3.3 1.0 9
-0.8 -3.1 -4.4 -5.5 -6.1 -7.3 -7.7 -7.8 -7.7 1.2 10
-2.6 -6.6 -8.3 11
-3.2 -7.1  -i4.0 -20.3 12
-0.7 -2.4 -4.2 13
2.4 20
K+
8.3 1.0 0.7 13

22.4 20
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Table 5. Standard molar Gibbs energies of transfer of ions from water into 2-propanol (8) -

water (W) mixtures, AtGo /kJ mol-l, mol dm-3 scale, 25 C, as a function of W, the mass % of
S (cont). -

w 10 20 30 40 50 60 ' 70 80 90 100 ref.

RbCl

2.2 L.y 6.5 8.6 11.1 14.3 18.3 24,2 5
NH, I

1.0 2.2 3.5 4.9 6.4 8.1 9.9 11.8 14
Ag+

6.3 0.2 15
AgSCN

0.1 -0.2 15

1.4 1.2 16
iPeSBuN*

-14.5 20

Cu2+

0.3 1.0 2.0 3.5 5.5 7.8 10.5 16.0 24,9 66.5 17

2+
Zn
45 -22,5 -13.1 18
c1”
4.1 8.9 17.0 25.5 12
1.2 3.2 6.8 13
4,2 17.0 25.5 18
29.2 20
Br-
3.8 8.3 15.6 23.9 12
28.8 20
-
3.4 7.5 14.3 21.5 12
Pic~
0.4 -2.8 -3.4 13
5.9 20
PhuB-
-3.4 -13.5 -17.8 13

-14.5 20
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TRANSFER INTO 2-PROPANOL + WATER MIXTURES - REFERENCES AND
COMMENTS

H.S. Harned and C. Calmon, J. Am. Chem. Soc., 61, 1491 (1939); H.S. Harned and D.S.
Allen, J. Phys. Chem., 58, 191 (1954).

R.L. Moore and W.A. Felsing, J. Am. Chem. Soc., 69, 1076 (1947).

I.T. Oiwa, J. Phys. Chem., 61, 1587 (1957), from data of ref. 1 and 2,

R.N. Roy and A. Bothwell, J. Chem. Eng. Data, 15, 548 (1970); R.N. Roy, W. Vernon, and
A.L.M. Bothwell, J. Chem. Thermodyn., 3, 769 (1971).

R. Smits, D.L. Massart, J. Juillard, and J.P. Morel, Electrochim. Acta, 21, 425
(1976).

M.M. Elsemongy and A.S. Fouda, J. Electroanal. chem., 114, 25 (1980).

M.M. Elsemongy and A.S. Fouda, J. Chem. Soc., Faraday Trans. 1, 1, 77, 1169 (1981).

K. Schwabe and R. Muller, Ber. Bunsengesel. Phys. Chem., 74, 1248 (1970).

A.R. Tourky, A.A. Abdel-Hamid, and I1.Z. Slim, Z. Phys. Chem. (Leipzig), 250, 49, 61
(1972); from spectrophotometric measurements with p-nitroaniline indicator, on the

assumption that log KEH+ = log Xﬁ+.

K. Schwabe and C. Queck, Abhandl. Sachs. Akad. Wiss., Leipzig, 53, 1 (1979); from

the data of ref. 9.

C.F. Wells, J. Chem. Soc., Faraday Trans. 1, 69, 984 (1973); 70, 694 (1974); from
spectrophotometric measurements using an indicator and certain assumptions concerning
an electrostatic term and activity coefficients.

K. Bose, K. Das, A.K. Das, and K.K. Kundu, J. Chem. Soc. Faraday Trans. 1, 74, 1057
(1978), from extrapolation of transfer of hydrohalic acid data to zero reciprocal of
anion radius.

I.N. Basumalik and K.K. Kundu, Indian J. Chem., A23, 812 (1984); using the TATB
assumption,

V.V, Aleksandrov and T.D. Panataeva, Zh. Fiz. Khim., 52, 472 (1978).

U.N. Dash and M.C. Padhi, Thermochim. Acta, 60, 243 (1983).

U.N. Dash, B.B. Das, U.K, Biswal, T. Panda, N.K. Purchit, D.K. Rath, and S.
Bhattacharya, Thermochim. Acta, 63, 261 (1983).

J.F. Coetzee and W.K. Istone, Anal. Chem., 52, 53 (1980); assumimg a negligible liquid
junction potential.

M. Visic and I. Mekjavic, Z. Phys. Chem. (Leipzig), 265, 1236 (1984).

K. Das, K. Bose,A.K. Das, and K.K. Kundu, Electrochim. Acta, 23, 159 (1978).

I.M. Kolthoff and M.K. Chantooni, Jr., J. Phys. Chem., 82, 994 (1978) 83, 468 (1979),

based on the iPe3BuN+/BPh4 assumption.

Table 6. Standard molar Gibbs energies of transfer of ions from water into 1-butanol (S) -
water (W) mixtures, Atgo /kJ mol-l, mol dm-3 scale, 25 °C, as a function of w, the mass %

of S.
w 10 20 30 4o 50 60 70 80 90 100 ref.
H+
0.0 1.7 4.5 18.1 1

Na+

19 2
K+

20 2
Rb®

23 2
Cs+
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Standard molar Gibbs energies of transfer of ions from water into 1l-butanol (S) -

water (W) mixtures, AtG_o /kJ mol-l. mol dm-'3 scale, 25 'C, as a function of w, the mass % of
S {(cont).
W 10 20 30 4o 50 60 70 8o 20 100 ref.

+

NH
4 12 2
+
Me, N
W 12 2
+*
Et,N
¥ 7 2
+
Pr) N
4 - 5
+
Bu,N
i -12 2
+
Ph, As
4 =20 2
c1”
0.8 10.9 13.2 15, 1
29 2
Br
24 2
.
22 2
c10,”
4 22 2
BPh,

4 -20 2
TRANSFERINTO 1-BUTANOL + WATER MIXTURES - REFERENCES AND
COMMENTS

1. K. Schwabe and C. Queck, Abhandl. Sachs. Akad. Wiss., Leipzig, 53, 1 (1979); from

Owen-cells, neglecting the liquid junction potentials.

1001 (1983).

A.F. Danil de Namor, E. Contreras, and E. Sigstad, J. Chem. Soc., Faraday Trans. 1, 79,



932 COMMISSION ON ELECTROANALYTICAL CHEMISTRY

Table 7. Standard molar Gibbs energies of transfer of ions from water into 2-methyl-2-pro-

panol (S) - water (W) mixtures, AtGo /kJ mol-l. mol dm"3 scale, 25 'C, as a function of o,
the mass % of S. -

W 10 20 30 4o 50 60 70 80 90 100 ref.
HC1
1.8 3.0 4,5 11.2 1
1.0 1.8 2.8 3.9 5.6 7.8 2
1.8 4.8 5.9 5.0 5
0.9 1.7 2.6 3.8 5.3 7.3 10.3 1.6 4
0.9 1.7 2.6 3.7 5.1 6.9 9.4 12.4 15.9 5
HBr ’
0.8 1.3 2.1 3.2 4.9 12.9 6
0.6 1.3 2.1 3.2 4.8 7.3 10.7 15.0 19.6 15
HI
1.6 2.4 3.1 5.1 16
H+
-2.7 -7.1 -9.1 -8.2 -6.8 7
-7.0  -13.1 -13.8 -16.6 7
0.7 -0.7 -2.3 -2 9
0.0 -1.6 -3,2 -4.8 10
0.9 -0.9 -2.8 -3.2 : 11
5.8 17
LiCl
: 2.6 3.4 0.7 -2.0 3
i’
1.7 1.2 6.1 0.5 11
1.2 2.1 0.2 0.5 12
Na+
2.2 1.8 1.1 1.5 11
2.2 1.9 1.2 1.4 12
K-l-
2.1 1.8 1.0 1.4 9
0.2 -0.4 -0.2 0.4 10
2.2 1.9 1.2 1.6 11
RbC1
2.1 4.3 6.2 8.3 10.9 14.3 18.9 25.6 4
Rb"
2.0 1.6 0.8 1.1 12
CsBPhq
-1.9 -5.2 -8.5 13,14
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Table 7. Standard molar Gibbs energies of transfer of ions from water into 2-methyl-2-pro-

panol (S) - water (W) mixtures, Atg? /&I mol-1

, mol dm-3 scale, 25 °C, as a function oflg.
the mass % of S (cont).

w 10 20 30 ho 50 60 70 80 90 100 ref.
Cs+
2.0 1.5 0.7 0.9 12
AgCl
1.6 3.2 h.6 6.3 8.5 11.6 2
N,
1.6 0.8 -0.2 0.0 9
iPe3BuN*
-8.7 17
PhuAs‘
-2.7 -8.5 =13.2 -15.4 9
-3.6 =~-10.1 -1b4.4 -17.0 10
Mgz+
3.0 0.3 -2.9 -2.9 11
Caz*
3.3 1.1 -0.6 0.5 11
Sr2+
4.3 3.8 1.6 2.2 11
Ba2+
4.3 3.8 1.6 2.2 11
Hg(BPhy),
-1.9 -5.2 -8.5 13
=0.7 -3.7 -6.6 1l
OH™
1.4 5.8 8.5 9
e
0.7 3.6 6.7 8.7 11
-c1
8.2 14.8 15.4 19.2 8
1.2 3.3 4.8 7.4 10
0.0 2.5 5.1 6.7 12
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Table 7. Standard molar Gibbs energies of transfer of ions from water into 2-methyl-2-pro-

panol (S) - water (W) mixtures, A a® /kJ mol-l, mol dm'-3 scale, 25 'C, as a function of w,
t -

the mass % of S (cont).
w 10 20 30 4o 50 60 70 80 20 100 ref.

Br~

7.5 13.3 14,2 18.2 8

-0.3 1.9 4.y 5.8 9
-

6.9 12.3 12.8 16.0 8

-0.6 1.1 3.1 4.2 9

Pic”

-1.0 -1.7 -2.7 -3.4 9
0.5 -0.6 -2.7 -3.5 10
13.3 17
BPhq-
-2.7 -8.5 -13.2 -15.4 9
-3.6 -10.1 -14 .4 -17.0 10
-8.7 17
TRANSFER INTO 2-METHYL-2-PROPANOL + WATER MIXTURES -
REFERENCES AND COMMENTS

1. R.N. Roy, W. Vernon, A. Bothwell, and J. Gibbons, J. Chem. Eng. Data, 17, 79 (1972);
R.N. Roy and A.L.M. Bothwell, J. Chem. Soc., 1971A, 1242,

2. R. Smits, D.L. Massart, J. Julliard, and J.P. Morel, Bull. Soc. Chim. Belg., 82, 511,
(1973).

3. Y. Pointud, J.P. Morel, and J. Juillard, J. Phys. Chem., 80, 2381 (1976).

L, R. Smits, D.L. Massart, J. Julliard, and J.P. Morel, Electorchim. Acta, 21, 431,
(1976).

5. M.M. Elsemongy, J. Electroanal. Chem., 90, 87 (1978).

6. K.H. Khoo and C.-Y. Chan, Aust. J. Chem., 28, 721 (1975).

7. C.F. Wells, J. Chem. Soc., Faraday Trans. 1, 72, 601 (1976); from photometric
measurements with an indicator and wusing certain assumptions concerning an
electrostatic term and activity coefficients.

8. K. Bose, K. Das, A.K. Das, and K.K. Kundu, J. Chem. Soc., Faraday Trans. 1, 74, 1051
(1973); from extrapolation of data for the hydrohalic acids to zero value of the

. reciprocal radius of the halide anion.

9. J. Juillard and T. Tissier, Electrochim. Acta, 27, 123 {(1982); using the TATB assump-
tion.

10. I.N. Basumullick and K.K. Kundu, Indian J. Chem., A23, 812 (1984); using the TATB
assumption.

11. J. Juillard, C. Tissier, J. Barczynska, J. Mokrzan, and S. Taniewska-Osinska, J. Chem.
Soc., Faraday Trans. 1, 81, 3081 (1985); using the TATB assumption.

12. Y. Pointud, J. Juillard, J.P. Morel, and L. Avedikian, Electrochim. Acta, 19, 229
(1974); using the TATB assumption.

13. M.J. Blandamer, J. Burgess, and R.I. Haines, J. Chem. Soc., Dalton Trans., 81, 121
(1984), interpolated from data at 10, 20, 3@, and 40 volume %.

14, M.J. Blandamer, J. Burgess, and R.I. Haines, J. Chem. Soc., Dalton Trans., 1980, 607'
interpolated from data at 10, 20, 30, and 40 volume ¥%.

15. M.M. Elsemongy, Electrochim., Acta, 23, 957 (1978).

16. K. Das, K. Bose, A.K. Das, and K.K. Kundu, Electrochim. Acta, 23, 159 (1978).

17. I.M. Kolthoff and M.K. Chantooni, Jr., J. Phys. Chem., 82, 994 (1978), 83, 468 (1979),

triisopentylbutylammonium tetraphenylborate assumption.
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Standard molar Gibbs energies of transfer of ions from water into 1,2-ethanediol

(ethylene glycol, S) - water (W) mixtures, Atg? /kJ mol™™, mol dm-3 scale, 25 °C, as a

20

he

w 10 30 50 60 76 80 90 100 ref.
HC1
0.6 1.2 1.7 2.3 3.8 1
0.8 1.2 2.3 3.8 2
0.7 1.4 3
0.2 0.4 0.6 0.8 4
0.3 1.1 2.0 3.3 7.5 15.8 5
0.7 4.3 6.7 10.0 19.2 6
HBr
0.3 0.6 1.0 1.5 2.0 2.7 3.7 5.0 7.7 16.0 7
H+
-0.2 -0.2 -0.3 -0.3 -0.4 -0.5 -0.6 -0.6 -0.4 1.8 8
-0.2 -0.5 -1.0 -1.5 -1.5 -1.9 -2.0 9
-1.2 -1.0 -2.2 -0.7 5.1 10
-0.3 -0.4 -0.8 -0.9 -1.3 -1.7 -2.1 -1.8 -0.8 4.1 11
i’
-0.4 0.7 0.8 1.2 -0.1 10
Na+
-0.6 0.4 -0.3 -1.0 -2.1 10
K+
-0.4 0.5 0.1 -0.8 -2.1 10
CsBPhu
-0.3 -1.1 -2.2 -3.7 12
Phqu+
-5.0 -9.1 -13.3 -19.4 -21.2 10
Cuso,,
11.2 15.3 22.8 30.4 13
Cu2+
0.0 0.0 0.0 0.0 0.0 0.4 0.9 4,2 14
ca®*
-2.0 -3.5 -5.5 -7.9 -10.8 -14.0 -18.3 15
c1”
1.9 2.1 3.9 5.7 8.1 10
17.3  20.0 22.7 25.3 28.0  30.7 16
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Table 8. Standard molar Gibbs energies of transfer of ions from water into 1,2-ethanediol

(ethylene glycol, S) - water (W) mixtures, 4 G /kI mol 1, mol dm-3 scale, 25 'C, as a
function of w, the mass ¥ of S (cont.).

w 10 20 30 4o 50 60 70 8o 90 100 ref.
Br-

1.2 1.1 2.5 3.6 6.4 10
r

0.5 -0.1 0.4 0.3 3.3 10
Pic~

-0.2 -2.2 -3.6 -5.6 -6.8 10
BPhu- ,

-5.0 -9.1 ~13.3 -19.4 -21.7 10

TRANSFERINTO 1,2-ETHANEDIOL + WATER MIXTURES - REFERENCES

AND COMMENTS
1. S.B. Knight, J.F. Mast, and D. Roesel, J. Am. Chem. Soc., 68, 661 (1946).
2. H.D. Cockroft, S.B. Knight, and H.A. Staton, J. Am. Chem. soc., 72, 2164 (1950).
3. B.H. Clausen and C.M. French, Trans. Faraday Soc., 51, 1124 (1955).
4, I.T. Oiwa, J. Phys. Chem., 61, 1587 (1957).
5. S.K. Banerjee, K.K. Kundu, and M.N. Das, J. Chem. Soc., 1967A, 161.
6. V.V. Aleksandrov, B.N., Rezpalii, V.F. Pereselko, and S.G. Meksimovskii, Zh. Fiz. Khim,,
52, 2074 (1978).
7. M. M Elsemongy and A.S. Fouda, J. Chem. Thermodyn., 14, 1 (1982).
8.

A.R. Tourky, A.A. Abdel-Hamid, and I.Z. Slim, Z. Phys. Chem. (Leipzig), 250, 49, 61
(1972); from spectrophotometric measurements with p-nitroaniline indicator and assump-
tions concerning activity coefficients.

9., C.F. Wells, J. Chem. Soc., Faraday Trans. 1, 71, 1868 (1975); from photometric
measurements with an indicator and using assumptions concerning an electrostatic term
and activity coefficients.

10. A.K. Des and K.K. Kundu, Indian J. Chem., 16A, 467 (1978); using the TATB assumption.

11. K. Schwaabe and C. Queck, Abhandl. Sachs. Akad. Wiss., Leipzig, 53, 1 (1979):
calculated from the data in ref. 8.

12, M.J. Blandamer, J. Burgess, and F.M. Mekhail, Inorg. Chim. Acta, 81, 131 (1984); inter-
polated from data at 10, 20, 30, and 40 volume %.

13. R.L. Blokhara and Y.P. Sehgal, Indian J. Chem., 16A, 1035 (1977).

14, J.F. Coetzee and W.K. Istone, Anal. Chem., 52, 53 (1980); using the negligible liquid
junction potential assumption.

15. E. Brillas, J.A. Garrido, R.M. Rodriquez, and J. Domenech, Chem. Scripta, 25, 369
(1985); using the ferrocinium/ferrocene assumption.

16. R. Parsons and B.T. Rubin, J. Chem. Soc., Faraday Trans. 1, 70, 1636 (1974); from the
measurement of 'real' potentials.

Table 9. Standard molar Gibbs energies of transfer of ions from water into 1,2-propanediol

(propylene glycol, S) - water (W) mixtures, A G /kJ mol 1, mol dm‘3 scale, 25 °C, as a
function of w, the mass % of S.

W 10 20 30 ho 50 60 70 8o 90 100 ref.
HC1

0.7 1.5 1

=2.5 -3.3 ~7.7 -11.0 -10.0 2
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Table 9. Standard molar Gibbs energies of transfer of ions from water into 1,2-propanediol

(propylene glycol, S) - water (W) mixtures, A G /kJ mol 1, mol dm-3 scale, 25 °C, as a
function of w, the mass % of S (cont.).

w 10 20 30 ho 50 60 70 86 90 100 ref.
c1”

4,0 6.2 13.5 23.0 3.4 2
Br_

3.7 5.4 12.5 21.1 32.5 2
-

7.7 4.3 10.5 14.6 28.6 2

TRANSFER INTO 1,2-PROPANEDIOL + WATER MIXTURES - REFERENCES
AND COMMENTS

1. B.H. Claussen and C.M. French, Trans. Faraday Soc., 51, 1124 (1955).
2. V.V. Sastry and C. Kalidas, J. Chem. Eng. Data, 30, 91 (1985).

Table 10. Standard molar Gibbs energies of transfer of ions from water into 1,2,3 -

propanetriol (glycerol, S) - water (W) mixtures, 4 G /kJ mol , mol dm-s scale, 25 °C, as a
function of w, the mass % of S.

w 10 20 30 4o 50 60 70 80 90 100 ref.
HC1

0.8 1.7 3.2 1

0.8 2.7 2

0.1 0.4 0.6 1.1 3

1.1 2.6 6.3 11.3 18.3 mn

0.5 1.0 1.7 2.3 3.1 5.7 5

0.5 1.0 1.6 2.3 3.1 4.2 5.7 8.1 11.7 6

0.5 1.6 3.2 5.7 7
HBr

0.4 0.8 1.3 1.9 2.5 4.7 5

0.5 1.4 2.5 L.8 7
HI

0.1 0.4 0.6 0.7 1.0 5

0.2 0.8 1.4 2.8 7
H+

-2.0 -3.0 -4.9 -7.1 -9.6 5

0.0 0.1 0.2 0.3 0.4 0.5 5.6 9
L’ '

0.6 1.4 2.5 4.6 9
Na’

0.7 1.9 2.9 4.1 9
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Table 10. Standard molar Gibbs energies of transfer of ions from water into 1,2,3 -

propanetriol (glycerol, S) - water (W) mixtures, AtGo /kJ mol-l, mol dm-3 scale, 25 °C, as a
function of w, the mass % of S (cont.)

20

4o

W 10 30 50 70 80 90 100 ref.
K+

0.7 1.7 2.6 3.9 9
Rb*

0.7 1.6 2.4 3.8 9
Cs+

6.7 1.6 2.4 3.5 9
AgCl

2.2 2.2 2.0 1.8 10
AgBr

2.2 2.4 2.3 2.4 10
Agl

2.4 2.8 2.9 3.8 10
AgSCN

3.0 3.0 3.0 4,2 10
AsN3

2.0 1.9 1.8 10
PhuAs+

-0.8 -1.7 -2.9 -4.3 9
cr”

2.5 4,1 6.6 9.6 12.7 5

-0.2 -0.3 -0.1 0.1 9
Br

2.4 3.8 6.2 9.0 12.1 5

-0.3 -0.5 -0.8 -0.8 9
-

2.1 3.4 5.5 7.9 10.6 5

-0.6 -1.1 -1.9 -2.7 9
Pic~

-0.7 -1.2 -2.0 -3.1 9
PhuB-

-0.8 -1.7 -2.9 -4.3 9
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TRANSFER INTO 1,2,3-PROPANETRIOL + WATER MIXTURES -
REFERENCES AND COMMENTS

1, H.S. Harned and C. Calmon, J. Am. Chem. Soc., 61, 1491 (1939); H.S. Harned and F.H.M
Nestler, Ibid., 68, 665 (1946).

2. S.B. Knight, H.D. Cockroft, and F.W. James, J. Phys. Chem., 57, 463 (1953).

3. I.T. Oiwa, J. Phys. Chem,, ﬂ, 1587 (1957).

4L, R.N. Roy, W. Vernon, and A.L.M. Bothwell, J. Electrochem. Soc., 118, 1302 (1971); R.N.
Roy, W. Vernon, J.J. Gibbons, and A.L.M. Bothwell, J. Electroanal. Chem., 30, 335
(1971), 34, 1001 (1972).

5. K.H. Khoo, J. Chem. Soc., Faraday Trans. 1, 68, 554 (1972).

6. M.M. Elsemongy, J. Electronal. Chem. 99, 77 (1978).

7. I.N. Basumullick and K.K. Kundu, Can. J. Chem., 57, 961 (1979).

8. C.F. Wells, J. Chem. Soc., Faraday Trans. 1, 70, 694 (1974); from photometric measure-
ments with an indicator and using assumptions concerning an electrostatic term and
activity coefficients.

9. I.N. Basumullick and K.K. Kundu, Can. J. Chem., 58, 79 (1980); using the TATB assump-
tion.

10. U.N. Dash, B.B. Das, U.K. Biswal, and T. Panda, Electrochim. Acta, 28, 1273 (1983);
Thermochim. Acta, 80, 331 (1984), 89, 281 (1985).

Table 11.

ethanol (S) - water (W) mixtures,;ﬂtg? /k3 mol”
the mass % of S.

Standard molar Gibbs energies of transfer of ions from water into 2-methoxy-

1, mol dm-3 scale, 25 °C, as a function of_y,

10 20 ho

W 30 50 60 70 80 90 100 ref.
HC1 ‘

0.7 1.3 2.1 2.9 4.0 5.5 12.7 1

0.7 1.4 2.0 2.7 3.8 5.3 7.5 11.1 2
H+

6.0 -0.3 -3.2 -3.3 3

0.0 -1.6 -3.2 -3.3" 4

-0.1 -2.0 =44 -6.0 5
Li'

0.6 -0.3 -0.9 -1.3 4
Na+

0.9 0.5 0.2 -0.5 4
K+

0.8 0.4 -0.1 -0.8 3

0.8 0.4 -0.1 -0.8 i
RbC1

1.4 2.9 4. u 6.2 8.2 10.7 13.6 17.1 2
Rb*

6.6 -0.1 -0.2 -1.0 4
Cs+

0.6 0.0 -0.5 -1.1 4y
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Table 11, Standard molar Gibbs energies of transfer of ions from water into 2-methoxy-

ethanol (S) - water (W) mixtures, At(_io /kJ mol-l, mol dm-3 scale, 25 'C, as a function of w,
the mass % of S (cont.)

w 10 20 30 4o 50 60 70 80 90 100 ref.
Phqu+
-3.8 -8.0 -13.6 -20.7 i
OH™
1.2 5.3 8.4 11.6 3
c1”
0.7 3.8 7.3 11.6 4
0.8 4.2 8.6 14.6 5
Br
0.2 2.7 5.6 9.2 Y
0.3 3.0 7.1 12.1 5
-
0.0 1.3 2.4 4.5 4
-0.2 1.2 3.3 7.0 5
Pic
0.0 0.2 -0.8 -1.6 4
BPhu-
-3.8 -8.0 -13.6 -20.7 4

TRANSFER INTO 2-METHOXYETHANOL + WATER MIXTURES -
REFERENCES AND COMMENTS

1. H.Sadek, Th.F. Tadros, and A.A. El-Harakanay, Electrochim. Acta, 16, 339 (1971).

2. R. Sgits, D.L. Massart, J. Juillard, and J.P. Morel, Electrochim. Acta, 21, 425, 431
(1976).

3. A. Bhattacharya, A.K. Das, and K.K. Kundu, Can. J. Chem., 59, 1153 (1981); using the
TATB assumption.

by, A. Bhattacharya, A.K. Das, and K.K. Kundu, J. Indian Chem. Soc., 20A, 347 (1981}; using
the TATB assumption.

5. P.K. Guha and K.K. Kundu, Can. J. Chem., 63, 798 (1985); using the TATB assumption.

Table 12, Standard molar Gibbs energies of transfer of ions from water into 3-oxg-1,5-

pentamediol (S) -~ water (W) mixtures, Abgo /kJ mol-l

, mol dm™3 scale, 25 ‘C, as a function
of w, the mass % of S.

w 10 20 30 Lo 50 60 70 80 90 100 ref.
Hf

-9.9 16.0 -2l.5 -28.7 1
c1”

11.4 18.4 29.1 37.8 1
Br ‘

10.4 17.0 26.3 33.7 1
-

9.3 15.0 23.0 28.4 1

1. C. Kalidas and V.S. Rao, J. Chem. Eng. Data, 19, 201 (1974), 24, 255 (1979): V.S. Rao
and C. Kalidas, ibid., 21, 314 {1976); using an extrapolation of data for the hydro-
halic acids to zero reciprocal radius of the halide anion.






