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Ia previous publications, Jones and Dole'• equatloa for tbe vlscoslg or solutloas 
or tbe strong electrolytes bad beea modified aad Its modilled B-eoemefent bas beea 
ldeatlfted wltb tbe Elasteia expressloa 2.5V, where V represeats tbe volume fraction 
per unit coaceotratloa or the electrolyte. It bas beea sbowa that tbe modllled B· 
coefficieat varies Uaearly witb (h- tl/18), where h Is tbe bydratloa aumber, tjl tbe 
appareat molal volume ortbe electrolyte sad 18 the molecular volume of water at :zs•. 
Tbls relationship bas beea subJected to further test uslag fresh data collected from tbe 
literature aad bas been roaad satisfactory. 

It bas also beea sbowa that tbe partial molal eatropy of bydratloa of a stroq 
electrolyte Ia solutloa varias llaearly wltb tbe absolute temperatura Ia tbe raoge 
:198.2- 473.Z K. 

IN previous publications1.1 it has been shown that 
the partial molal entropy of hydration (- §g, cal 
mo)-1 K-1 ) of a strong electrolyte in solution 

varies with its hydration number (h) and the vJscosity 
B-coefficient according to equations, 

(- Sg) ==m (h- f/J/18) +C (1) 

and 
(2) 

where, C and C0 are constants, h thct hydration 
number, r/J the apparent molal volume of the electro
lyte in solution and 18 the molecular mass of water 
at 25". It may be pointed out that tbt a-coefficient 
in equation (2) is the same as that which occurs in 
the following modified equationt, 

'l/'lo-1+AC118 +BC (3) 

It has been shown in the previous publication !l 
that the viscosity equation of Jones and Dole8 

should be modified and replaced by equation {3), 
where A and B are constants. 

On the basis of the assumptions of Frank and 
Wen6 , the following equation has been deduced 
previously, 

B=0.04S[(h- ffJ/18)- ffJKcJ 18] (4) 

In equation (4): r/JKCI has been taken as the standard 
for reference. Since the B·coefficient of the KCl 

solution is very small (0.008), it may be taken as 
zero. Henceforth ffJKc1 in equation ( 4) will be 
replaced by ;. of an imaginary electrolyte, the B· 
coemcient of which is zero and will be used as 

B- 0.04~[ (h- f/J/ 18)- ... / 18] (4a) 

It may b@ noted that by eliminating (-$D from 
equations (I) and (~) and simplifying, the following 
equation can bo obtained, 

B=- (m/m0 )[(h-r/J!l8)]+[(C-C0 )]/m0 (~) 

In the following section th• aforesaid equations 
have been subjected to further test using some fresh 
data coJlected from the literature and have been 
found satisfactory. 

Variation of (- Sg) with the absolute temperature: 
According to equation (2), (- SC) varies with B and 
it is known that B of the strong electrolyte solutions 
increases with the rise of temperature•. Hence the 
following linear relationship between (- SC) and the 
absolute temperature has been investigated, 

(-SC)=-S0 +bT (6) 

where, S0 and b are constants. For the values 
of (8gh and (-Sg) 1 at the temperatures T 1 and 
T1 we may then write, 

( -si). -( -s""g)l =b(Ts- T1) 

or (- SC).=(-SC)1 +b(T1 -T1) 

(7) 

(7a) 
t The solutions were assumed to be dilute throughout and 

their concentration 0 was taken as near about 0.1 M. t In 
equation (!1), h=(h+)+(k_), where h+ and h_ represent the 
hydration numbers of the cations and anions, respectively, and 
similarly ~=(~+)+(ifl_), their respective apparent molal volumes. 

It may be mentioned that by combining the 
scaled particle theory of Mayers and Born's theory', 
Sen8 developed an equation which can predict with 
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fair accuracy the variation of (-§g) with tempera· 
ture. His equation8 may be written as 

- L\Si:=Scavltd S&rn+-<pRT- R (XIII) 
where, aCp=[(l/V)8t'[8T] and it represents the 
thermal expansibility of the solvent. For further 
details including calculation of the terms on the 
right-band side of the equation, author's paper" 
may be consulted. It may be poin.!ed that - L\Sg 
used by Sen 11 is the same as ( - Si:) used by the 
author in this paper. 

Processing of the data in the Tables : Under 
the head miscellaneous are mentioned the equation 
used and the values of its constants ; T represents 

temperature in the absolute scale In Table 1, 
the values of (h- ~/18) and those of the viscosity 
B-coeffi.cient have been collected from the previous 
paper1 of the author. In Table 2, the values of 
( -Sg) of the electrolytes have been collected from 
the literature•. The data for BaC1 11 in Table 3 
have been collected partly from two separate 
publications1 •10 and T above 373.2 K. In Table 4 
( -~)au·s and ( -sg)111 e 1 are the same respectively 
as ( -S:) 1 and ( -.i) 1 of equation (7) or (7a). 

Discussion 
The data recorded in Table 1 show that the 

values of ( -S~) calculated by using equation (1) 

TABLB 1-VARIA'tiON OF ( -Bg) WI'tB (h- ~/18) AND ALSO WI'tB VI!ICOSI1'Y B-00BVPJCIJtN't A't 115" 

Misce· Electro- (h- ~/18)" Value of (- Bg) B-coafiilllent Value of (-Sf:) 
llaneoue lyte E:z:ptl. Oalcd, Exptl. Oalcd. 

Eqn. (1) 
m-f.45 
0=-80.5 
Eqn.(ll) 
m0 -101 
0 0 =-8'1.'1 
"Ref,1. 

ltliscell-
aneoua 

LIOl 
Eqn. (7) 
<-8t) .. 51.5 
'.1!,=1198.11 
b=O 076 
NaOl 
Eq!!! ('1) 
(-Bg)-44.6 
T1 =1198.2 
b=0.076 

KOI 
Eqn. ('1) 
(-8&)=85.5 
'.1!,=1198.11 
b=o.ll05 

OsOI 
EqJ!: (7) 
( -Bj;) ... 81.9 
T 1 =119B.Il 
b-0.115 

MnCI1 

Egn. (7) 
<-sg>=1o1.7 
7'.=1198.11 
b=O.Il66 
OaCI1 

Eq~ (7) 
(-8&)=96.9 
T1 =1198.11 
b-0.!1115 
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LiOl 
NaCl 
KOI 
OaCI 

4.63 
8.14 
1.47 
0,110 

51.5 
4U 
85.5 
81.9 

Eqn. (1) Eqn. (II) 

51.3 
44.6 
87.0 
81.4 

0.142 
0.086 

-0.008 
-0.0511 

51.5 
44.4 
85.5 
81.9 

51.5 
44.6 
87.0 
81.9 

TABLB IJ--VAIUATION OF (- Bg) OF ELKC'tROLY'tlt SOLU'tJO:SS WI'tB TSMPJtRA'tURJt (T) 

'.1! Value of (- Bg) T Value of (-sg) 
K Exptd. Oalcd. K E:z:pti. Oalod, 

1198.11 51.fi 51.5 878.11 57.1 67.1 
399.11 6U 54.1 4113.11 60.4 60.9 

ll98.11 44.4 44.6 429.11 54.7 54:.1 
899.11 47.11 47.8 479.11 60,9 80.9 
978.11 50.1 50.2 

1198.11 85.5 81S.5 378.2 48.4 48.8 
838.11 40.0 89.11 1118.11 49.'! !18.!1 

1198.11 91.9 81.9 978.11 40.5 40.5 
883.11 86.2 85.9 

1198.11 101.7 101.7 878.11 1111,6 1111.6 
989.2 118.5 111.0 

1198.!1 95.9 95.9 8'19.11 118.0 11!1.8 
988.11 105.1 10'J,8 4118.11 1113.8 1114.9 
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TABLJC a-VARIATION o:r ( -sg) ov BaOl. BoLU'l'ION wr'ta TaMPJCRA'tURJC 

Miscellaneous T Value of (-§g) 
K ExptL Ben's eqn (XIII) Author's eqn. (7) 

Bam. 298.!-J 8!1.9 956 839 
Eqn (7) 823.2 90.4 9£9 909 
<-sg)=839 883.2 92.8 950 921 
T, ... 298.2 948.2 96.0 95.1 95.9 
b=024 878.9 lOU 1026 101.9 

898.2 106.8 108.8 107.9 
423.2 111.9 1U.9 119.9 
448 a 117.8 121.2 117.9 
479 g 124.9 12'1.0 125 9 

TABLJC 4-BICLA'l'ION BJC'l'WJCRN ( -Bg)ns 1 AND ( -Bg)0 u,0 

Miscellaneous Electro-
lyte 

(-'Sg) ..... Value of (-sg)., •.• Value of 
Ill 

Eqn. (8) LiOl 51.5 
Tan11ent 111 ... 1.11 NaCl 44..4 
Interoept•O KOl 95.5 

OsOl 81.9 
Ca.Cl, 91S.9 
BrCl, 98.9 
Ba.Cl1 889 
Mn011 101.'1 

agree well with those found experimentally for 
the electrolytes LiCJ, NaCI, KCI and CsCI. Hence 
it may be concluded that (-$g) vanes linearly with 
(h-~/18) at 25", The data recorded in Table 1 
also show that (- sg') varies hnearly with tho modi
fied viscosity B-coefficient. 

Substituting in equation (5) the values of m, m0 , 

C and C0 as recorded in Table 1 and simplifying 
we get the following equation, 

B= 4.4S[(h-tfl/1S)+ (30.S -37.7)] 
101 4.45 

=0.044[{h-¢/18) -1.6] 
=0.044[(h-~/l8)-¢./18] (Sa) 

where, 1.6=¢.{18=a constant. It may be pomted 
out that the relation between B and (h-~/18) is 
the same as that deduced m the prevJOus paper1 • 

The data recorded in Table 2 show that for the 
electrolytes mentioned therem, the values of (- S~) 
calculated by using equation (7) or (7a) agree well 
with those observed m the temperature range 
298.2-473.2 K. 

In Table 3, the values of (-~) of BaCI1 solution 
calculated by Sen have been recorded for com
parison. The values, calculated by the author using 
equation (XIII) 10 agree with those observed. Thts 
should be considered highly encouragmg as the 
primary data which the author could collect from 
the hterature were, m some cases, not of a high 
order of accuracy. The agreement between the 
observed values and those calculated by usmg 
equation (7) also appears to be sattsfactory. 

Exptl. Calcd. (Eqn. 8) 

5'1.1 61.8 
110.1 59.2 
49.4. 42.6 
405 889 

119 0 115.1 
ll!l.O 112 0 
101 4 10D.7 
1111.6 12110 

Average 

1.11 
119 
1.11!1 
1.111 
118 
1.20 
1.21 
1110 

LiS 

Using the data recorded in Table 4, it has been 
found that plots of (-&g) u 8 1 vs (- sg)19e.a yield 
a straight line which can be represented by the 
equat10n, 

(8) 

The agreement of the experimental values with 
those calculated by using equation (8) supports the 
aforesaid conclusion. It may be noted that the 
intercept of the straight hne represented by equation 
(8) is zero. It also follows from equation (7a) that 
a plot of {- S~)au 1 vs [(-~)11181 +h{T1 - T1)] 
should yield a straight line with zero intercept. 
Hence the question arises whether the straight hne 
represented by the equations (8) and {7a) are the 
same or dtfferent. The value of the tangent. m, of 
the straight hne represented by equatiOn (7a) should 
be found from the fo11owing expression, 

m(- §g) us 1 = 
[1 +h(Ts- T1)J(- SC)us al(- .si)us a• 

The value of m thus calculated have been recorded 
in the last column of Table 4. It will be noticed 
that the average value of m=l.18. Hence it is to 
be concluded that the two straight lines are 
mdentical or both the equations (7a) and (8) yield 
the same straight hne. 
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