PROPERTIES OF LIQUIDS . . .

A T A

Methods for predicting isothermal and adiabatic
compressibilities and velocity of sound—Table |
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Bond contributions for isothermal and adiabatic
compressibilities (Wada's method)—Table [i}

Parameter Method Reference Bond Constant A Constant 3

Isothermal compressibilty, ar Rao-Li 4 c—C —1.10 1.07
Wada 12 Cc—0 2.05 2.78

c—sS 5.43 —
Adiabatic compressibility, aa Rao 2 C—N 0.40 0.24
Wada 12 C—H 5.10 4.16
C—F —_ 6.57
Velocity of sound, u Rao 3,5,8,9 C—Cl 12.91 12,55
Rykov 6 C—Br 15.54 15.33

Surface tension 7 c—l 19.65 —_
O—H 4.64 5.07
e N—H 5.57 5.00
c=C - 5.68 6.36
Cc=0 9.93 9.08

C=S 16.83 =

C=N 7.60 —_
N=0 8.17 8.28

C=N 14.13 —_
Ring 4.80 —0.43
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Predictive equations for isothermal and adiabatic
compressibilities and velocity of sound—Table Il

Parameter Method Equation

ar = [p*Z(6 InZ — 11) X
(1.01325 X 10%)]

82.067
where Z = —W.

Isothermal Rao-Li
compressibility, ar

Wada ar = (M /pB)"
where B is a constant
determined by the sum
of the bond contribu-
tions given in Table Ill.

(1/paa)t? = C(Te — T)
where C is a constant
determined by one
value of a, and p.

Wada ag = (M/pA)"

where A is a constant

determined by the sum

of the bond contribu-

tions given in Table IIl.

Adiabatic Rao
compressibility, a,

w = 0.032808(8p/MM)?
where g is a constant
determined by the sum
of the structural contri-
butions in Table IV.

Velocity of sound, »  Rao

el 1/2
= —
Rykov ""[ arT (¢, —arhDl) ]

X (3.2808)
where ¢, \ and ar are
taken at absolute tem-
perature 7.

Surface u = (355) (0.032808) X

tension oy T
MT,

wheresandVare taken
at absolute tempera-
ture T'.
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Information regarding the velocity of sound is umn-
portant in a variety of hydrodynamic calculations.
Similarly, compressibility data can be useful for the
extrapolation of saturated-liquid® densities to higlicr
pressures.

Predictive Methods

The predictive methods evaluated here and their
corresponding equations are listed in Tables I and
11, respectively. Tables III and IV list the additivs
structural and bond. dontributions required in severil
of the procedures.

Resulis of Analysis, Recommendations

Table V summarizes the results of the statistic’
analysis of the methods evaluated. (The class s
bols of Table V are defined in Part 8, Table I’
Chem. Eng., May 19, 1969, p. 194.) Our analys:
the methods for the three properties showed this
Isothermal Compressibility—Clearly, large i
tainties exist in the Rao-Li and Wada methoJ\ '
predicting this property. The problem is further ¢
plicated by the small number of samples. A C"'
between the two methods is largely based on <
plicity, available data and general applicability. &
Wada method is simpler, requires less data, 1""
also not as widely applicable as the Rao-Li m¢!
Adiabatic Compressibility—Here, Rao’s tcchx
is recommended (calculations made on 146 ore”
yielded 95% reliability limits of ==7%), bu! t
method does require at least one known \':\‘.'\1-’.
adiabatic compressibility. Wada’s method, o°

e
* Liquids at their saturation pressure as opposed to o™
liquids (liquids at higher pressures).

JUNE 30, 1969/CHEMICAL ENGINEEF™

‘EMICAL ENg{

i
b
i
i R

- Structur
: of

i Types !
L ——
. Baslc struc
- Methane
Benzene
Cyclohexan(
i Naphthalenr’,

Substituted

o =
-OH
—Cl
-Br
=1

- =NO2

-S

=5

Jouble bonds

Triple bonds |

Position contri
Ortho
M ela ‘
Para

g .

ther hand,

ble.®
Velocity o

dered for

.) use, I'equirlI
e most re.

elded 95

‘In this series, |
‘e caleulated i

" general class A
“al value,

J
'Eferences

* Parthasarth
~4 73 (1953
\rtmton J
C hemlstry 2
(1951).

" ““0 R., Cur
Rao, RV, @

“ig, 213 166
Red B, CQSA
G ases and L.
}\‘}\ov V. I}
Ykov, V. I
Sakladis, ]3\
‘," Ultr'v;onn
uuiqnna S
Station, Bul
Slkladls B.

‘\‘

e s




