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TABLE 7* 

(PRESSURE I{A:-IGE 0-1200 KG/CM') 

Temp. Degree 
Compound °C In A B of Fit 

N·J[eptane 0 10 .155 15.6458 0.9293 
30 9.929 15.28-1-2 0.9997 
60 9.659 15.2984 0.9996 
90 9.351 15.6791 0.9994 

120 9.029 15.7234 0.9996 

N·Octane 30 10056 14.0174 0.9992 
60 9.809 14.8342 0.9986 
90 9.530 15.3992 0.9994 

120 9.224 15 .481 1 0.9985 

:\·Nonane 30 10.135 15.6135 0.9988 
60 9.901 15.6825 0.9992 
90 9.650 15.7623 0.9999 

120 9.357 16.3178 0.9997 

N· H exadeca ne 30 10.452 18.5744- 0.9952 
60 10.274 16.1487 0.9989 
90 10.083 16.2620 0.9991 

120 9.881 16.35-l7 0.9989 

N·Dodecane 30 10.324 15.7838 0.9999 
60 10. JO-l 16.4597 0.9997 
90 9 .898 16.1850 0.9999 

120 9 .654 16.3964 0.9999 

'Data taken from Reference (16). 

The parameters K and q are both functions of temperature. 
For the substances investigated, K and q are correlated graphi­
dly in Figures 3 and 4. It is apparent that while it may be 
possible to deduce a single expression for J( in the case of alkanes, 
no simple functional relationship would suffice for q. 

Finally, a comparison of the Hudleston equation ro the 
proposed equation of state was effected. The Hudlesron equa­
tion was rewritten as 

Y=A+BX .... , . ......... ... (15) 

whcre 

and 

Results of the rcgression analysis on the Hudleston equation 
Jrc shown in Tables 5, 6, 7 and 8. For the most part, both the 
l-ludlesron equation and the proposed equation of state are seen 
to yield a comparable fir. For the aldehyde data, however, the 
proposed equation is superior. The average coefficient of cor­
relation for the Hudlesron equation is 0.9827, as opposed to 
0.9993 for Equation (14) . In addition, the water data correlate 
more satisfactorily on the basis of the proposed equation of 
stJte. 

Conclusions 

_-\ semi-empi rical equation of state has been developed and 
t~sted for aldehydes, alkanes, alcohols, and water. The equation 
IS seen to correlate the data for these substances in an excellent 
I1lJnncr. 

Acknowledgme1lt 
The authors are grateful to the National Research Council for their 

fin.ncial suppon of this investigation. 

.Yo1l1enciature 
n, b constants, Equation (3) 
:1, B = constants, Equation (2) 

.. :\',B' = constants, Equation (4) 
C, D constants, Equation (1) 
f intermolecular force 

TADLE 8* 
(PRESSURE RAKGE 0-10,000 KG/CM') 

Compound 
Temp. Degree 

°C In A B of Fit 

N·Propyl Alcohol 20 10.2820 17.1125 0.9993 
80 9.8529 16.7923 0.9991 

Iso-Butyl Alcohol 20 JO .2536 14.8991 0.9996 
80 9.8546 15.0509 0.9985 

Iso·Anyl Alcohol 20 10.3404 15.7352 0.9996 
80 9.9780 15.3847 0.9991 

Iso·Propyl Alcohol 0 10.4551 14.3213 0.9991 
50 10.0768 15.1932 0 .9993 
95 9.8830 13.8416 0.9988 

Iso·B utyl Alcohol () 10.5891 14.80-14 0.9989 
50 10.3608 14.0840 0.0<)!)5 
95 10.0890 14.3915 0.9998 

Water 0 10.9426 10 .4926 0.9990 
50 11.1267 9.2038 0.9989 
95 11.0600 9.3018 0.9994 

*Data obtained from Reference (6) . 

It. 
K 
I 

constant, Equation (7) 
constant, Equation (11) 
distance between molecules measured with reference to 
centre of gravity 
distance between molecules corresponding to zero inter· 
molecular force 

P 
Po 
q 
r 
R 
s 
T 
v 
Vo 

VR 

pressure, psi 
atmospheric pressure 
constant, Equation (7) 
intermolecular distance 
gas law constant 
constant, Equation (8) 
absolute temperature 
specific volume 
specific volume under atmospheric conditions 
relative volume, vivo 

Greek 
E minimum energy of interaction 
J.I. viscosity 
J.l.o viscosity under atmospheric conditions 
<I> potential function 

(J' collision diameter 
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