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that have the same basic symmelry, the viscosily is an TABLE VI. AF,, Free energy of activation for viscous flow
additive function of the parts of the molecule, independent (keal/mole).
of whelher these parls are in the sane or different molecules.
Since 'thC' chief exte.mal e.ff_ect of the incre:ase‘in Prossure (5atd)
pressure is the decrease in specific volume, a qualitative
explanation of the variation of the effect.of pressure Sample °C  Atmos 103¢ 2067 3101
on viscosity among different compounds may be
related to their diminished free volume. The inter- psu 25 37.8 5.54 6.35 6.99 7.54
molecular forces, which are related to the chemical Ce—C—C;s 60.0 5.56 6.33 6.95 7.48
type, are known to vary inversely as a high power of | 98.9 5.69 6.44 7.00 7.49
the intermolecular radii and the work required to move Cs
the liquid molecules past one another, that is the vis-
cosity, must rise sharply as this distance decreases.® DPSU 18 37.8  5.73 6.60 7.42 8.20
While the rigidity of a molecule would not be expected CB—C—Cz—Q 60.0  5.69 6.51 7.26 7.95 l
to be a rapidly varying function of pressure, the effect | 98.9 5.76 6.51 7.13 71.72 !
of a given degree of rigidity would become increasingly Ce ‘l
important at high pressure. If the molecule be able |
to deform easily (with a small change in internal
energy) then adaptation to a variety of hole shapes is ~
possible within a short time and a low viscosity is A
y evidenced. =
. It has been known for many years that the viscosity  pgy 111 37.8  5.95 6.8 7.65 8.35 S)
{ " of a substance could be described over a short tempera- Cs—C—Ca{I 60.0 5.87 6.79 7.54 8.20 -
ture range by the equation I 98.9 5.95 6.80 7.50 8.1l p
“1=exp(B/RT), % =
when 7 is the absolute viscosity and 4 and B are §
characteristic of the substance.®'7 Because of the [ f':
practical and theoretical importance of viscosity, many =
attempts have been made to obtain a general expression  PSU 110 37.8 5.70 6.53 7.24 7.83 =
for it as a function of temperature and pressure. Ci—C—Cs _60.0 5.70 6.48 7.16 7.74 £
One of the best known theoretical approaches is that of | 98.9 5.80 6.58 7.17 7.72 -l'.'ﬂ
Eyring and his co-workers.§ The equation they suggest Cs 135 5.99 6.75 7.31 7.82 G
for expressing the viscosity as a function of pressure is | )
n=N/V 2wmkT)l? exp%j—a-,—l{)m, = 2 “
S ™ y —
where 2y is a “free volume,” A Ey,, an energy associated 3564 1 g B 4 223 e z
5 B ) ’ . . 60.0 6.11 7.15 8.03 8.81 =
_with viscous flow, #’ a numeric in the range 6-8, and U}—-C«—]C 08.8 6.13 7.07 7.88 8.50 -
the other symbols have their usual significance. This S 135 6.27 7.18 7'50 3.3 &
equation was tested with the data of the research ' ) '
reported llerFxn. Ag.reemenF as to direction of variation PSU 19 7.8 6.36 7.65 8.78 |
and order of magnitude was found but no choice of the """ - Q 0.0 623 .46 847 9.
paramelers reproduced the dala quantitatively. : [ 2 98.9 6.19 7.27 8.19 9.04 L
Cy 135 6.30 7.32 8.13 8.9
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different pre-exponential cocfiicient. Bondi in reference 18 B
expresses prefcrence for the form suggested by Brunmer. Both 7= (N//V) exp(AFy/RT)= (Nh/V) exp

forms conta 1¢ volume in the denominator and since to fit RT
the data the ¢ faclor must be empirically determined anyway, )
.we choose to usc the form suggested in reference 2.
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