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ABSTRACT. The viscosities of benzene have been determined at several temperatures and pressures
to investigate the effect of temperature and pressure on the viscosity of benzene in liquid phase. When
a falling ball viscometer with a constant volume contained a given amount of liquid benzene at desired
temperatures and pressures, the viscosities of benzene in the viscometer could be evaluated from the
measurements of the falling time of a skinker. The variations of the specific volume and the free volume
of liquid benzene with temperature and pressure were, from the results, searched out. Finally, the effects
of temperature and pressure on the viscosity of benzene were discussed by means of the variations

of free volume with temperature and pressure.
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Fig. 1. Apparatus for the viscosity measurements.
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Fig. 2. Density-Temperature isobars for the liquid
benzene.
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Fig. 3. Viscosity-Temperature isobars and isochores
for the liquid benzene.

Table 1. Specific volume (cm’/g) of benzene at several
temperatures and pressures

T(°C)

P(bar) 20 30 40 50 60 70

1.1429 1.1557 1.1695 1.183% 1.1989 12143
11299 1.1418 1.1546 1.1681 11813 11957
11183 1124 1.1414 L1541 11663 1.1795
11079 1.1183 11297 1.1421 11530 1.1654
10984 11083 11191 L1314 1.1412 11529
10897 1.0991 1.1096 11204 11305 1.1416
10815 10966 1.1005 11109 11206 11312
L0740 10827 1.0923 11012 11116 1.1218
10670 10754 10844 10934 11031 11131
10604 1.0686 1.0769 1.0858 1.0953 1.1050
10542 10621 10702 10784 10883 1.0975
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Table 2. Viscosities (cp) of benzene at several tempe-
ratures and pressures

T(C)
P(bar)

1 0630 0566 0513 0451 0411 0365
100 0688 0605 0536 0475 0427 0386
200 0.760 0658 0575 0507 0460 0416
300 0835 0717 0622 0545 0494 0447
400 0912 0781 0675 0587 0534 0481
500 0993 0850 0730 0638 0575 0518
600 1087 0928 0800 0695 0620 0558
700
800
900
000

20 30 40 50 60 70

1191 1013 0870 0763 0670 0597
1287 1101 0947 0827 0722 0634
1379 1188 1030 0888 0771 0680

1 1484 1275 1105 0955 0820 0717
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Fig. 4. Specific volume-Pressure isotherms for the
liquid benzene. Circles indicate the measured values
and the solid lines are calculated by Eq. (4).
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Table 3. Pressure functions, f{7, P) of benzene at se-
veral temperatures and pressures

TCC)
P(bar)

1 09990 10001 10020 0.9999 1.0069 0.9980
100 09954 0.9944 09938 09925 0.9912 09903
09932 09911 09893 09876 0.9873 (.9865
09910 09885 09864 0.9847 0.9839 (.9832
0.9888 09863 09842 0.9825 09818 0.9809
0.9866 0.9845 09823 09806 09798 0.9791
09843 08829 09812 09794 09781 09776
09835 09816 09800 0.9783 09770 0.9758
09815 09801 0.9786 09773 09757 0.9736
09791 09784 09773 09756 09738 09724
0.9772 09765 05756 09738 0.9721 09701
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Fig. 5. Variation of pressure function with pressure
for the liquid benzene at several temperatures. Points
by the various shapes indicate the experimental va-
lues and the lines are calculated by Eq. (11).
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Fig. 6. Variations of the logarithmic viscosity of ben-
zene with pressures at several temperature. Circles
indicate the measured values and the solid lines are
calculated by Eq. (14).
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