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FIG, 3. Parameters of activation at constant pressure 
and co nstant volume, as labelled, for ihe solvolysis of 
benzyl ch loride in glycerol-water mixtures. 

Solvolysis of molecules solvated completely by 
water is faster than that of molecules partly 
solvated by the less solvating organic component. 
Conseque ntly, most of the reaction in the dilute 
organic solution is reaction of molecules solvated 
by-water. The energy required therefore depends 
little on the composition, but the activation 
entropy decreases because only a part of the 
reactant is contributing significantly to the rate. 
In less aqueous solvents, molecules partly sol­
vated by the organic component contribute 
appreciably to the reaction, and the activation 
energy increases. 

It appears then that the solvent dependence of 
the constant-volume parameters are easily and 
naturally understood . The minimum in the 
constant-pressure enthalpy is then to be under-

stood in terms of thi s non-linear variation in the 
consta nt-volume energy of activa tion and a 
smooth and nearly linear fall in the quant ity 
Tli.!:l.V*/K. 

Further evidence for this conclusion is that the 
activation parameters for the solvolysis of benz) I 
chloride in etha nol- water and in glycerol- water 
behave quite di ffe rently at constant pressure (I. 
4) in that the minima in !:l.Hp * and T!:l.Sp * are 
several times deeper in ethanol-water. At con. 
stant volume, however, they behave in similar 
ways (2) in that there is little or no minimum in 
!:l.U/ . 

Conclusions 

There is no doubt that the effect of solvent on 
the activation parameters of several solvolyses 
is simpler and more easily understood when 
looked at at constant volume than when looked 
at at constant pressure. This does not of cou rse 
prove that the constant-volume viewpoint is the 
more valid. Nevertheless, science has progressed 
by adopting the most appropriate viewpoint, and 
this is usually the one that gives the simplest 
view. There is no doubt that the simplicity of the 
constant-volume condition is a strong argument 
for its adoption at least for the reactions men· 
tioned in this paper. 

We are greatly indebted to A. Lavergne for help wit h 
the high-pressure apparatus. 

1. D. L. GAY and E. WHALLEY. J. Phys. Chem, 72, 
4145 (1968). 

2. B .. T. BALIGA and E. WHALLEY. J. Chem. Phys. 71. 
1166 (1967). 

3. B. T. BALIGA and E. WHALLEY. J. Phys. Chem. 73, 
654 (1969). 

4. J. B. HYNE, H. S. GOUNKIN, and W. G. LAIDIA\\ . 
J. Amer. Chem. Soc. 88, 2104 (1966). 

5. J. TIMMERMANS, The physico-chemical constants of 
binary sys tems in concentrated solutions, Vol. 4. 
Interscience Pub!. Inc., New York. 1960. p. 256. 

6. D . L. GAY, J . B. R. H EATH, and E. WHALLEY.. To N: 
published. 

7. H. S. GOUNKIN, I. LEE, and J . B. HYNE. J. Amcr 
Chem. Soc. 89, 1307 (1967). 

8. B. T. BALlGA and E. WHALLEY. Can. J. Chem. -12, 
1835 (1964). 

__ 7$ 

Thctra 
obtained 
componeJ 
chloride r 
mola l vol 
anistic cia 

Canadian 1~ 

Golinkin, L 
method for 01 
solutes in bim 
used these vol 
ra te data, !:l. J 
\olumes of th 
reactions by m 
A "roller-coa. 
the transition 
llf benzyl chlO! 
so lvolyzing by 
S", I limit (2). 
un dertaken to 
that for the tr 
tions more dis 
A typical SN 1 
ch loride in aq 
pressure- rate 
Also chosen w 
ch loride since 
~Ll itable rate ~ 
S!,/2 in cha racte 
and Martin (4) 
ro r p-methylb. 
mix tures. Ho\ 
sidered in ou 
n hanol- water 
l':ln not be mac 
I'hese reaction 
mi ne if there ex 
tr:l nsition state 
blilary solvents 

I faleria/s 

Wa ler 

~ouse distilled ' 

I Present addre! 
\td te University, 


