Physical Properties of Hydrocarbons

PART 43-Halogenated Aromatics

B
From charts you can get these
properties of halogenated aromatics:
Vapor pressure
Heat of vaporization
Heat capacity
Density
Viscosity
Surface tension
Thermal conductivity

-ﬁ:ert W, Gallant, The Dow Chemical Co.

Flaguemine, La.

For aaxy vears. chlorobenzene was the preferred
intermediate for producing phenol. All new phenaol pro-
duction is now based on oxidation of either tolucne or
cumene, With phenal consuming over onc-hall of the
total chlorohenzene and DT accounting for 25 pereent,
chlorabenzene would appear to be in for slow, if any,
growth from its present level of 600 milhon pounds/vear.

Bromobenzene and fluorobenzene are largely used as
solvents or intermediates for producing speeialty products,

Benzyl chloride is enjoving a fast growth and should
top 100 million pounds/vear in 1970, The Major use s
in the production of batyl benzvl phthalate,

Vapor Pressure and Critical Propertfies. The critical
propertics have been experimentally measured for bromo-
benzene, chilorobenzene

ancd laorobengene, @53 ],}L]:-;'r:i-n‘ﬁ
method was used to caleulawe the eritcal lmz'n]u'1'li:'~ af
benayd ehlorvide.!

Literature data are reported for the vapor pressure
of bromohenzene: chlorobenzene, and fluorobenzene up to
the eritical point.'** Stull has compiled the vapor pres-
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sure data on benzyl chlovide up o its hoiling point.® The
vapor pressure above the boiling point was estimated.”

Heat of Vaporization, The heat of vaporization at the
boiling point was estimated for benzyl chloride by the
Giacalone equation, with a probable ervor of a few per-
cent.! The experimental data™ ™7 for the other three
compounds at their boiling points were extended over a
wide temperature range b)‘ the Kharbanda nmm'-gr'aph.‘

Heat Capacity. The vapor heat capacities of bromo-
benzene, chilorobenzene, and fluorobenzene have been re-
ported in the literature.™™ '™ " The data for benzyl chio-
ride were estimated from its molecular structure.” Above
500° C, the error should be less than 2 percent,
Timmermans records the liquid heat capacities of
bromobenzene, chlorobenzene, and fluorobenzene from
—23 1o 479€3 Scott
heat capacity of fluorabenzene from

coworkers measured the
=58 do FIS G Tlhe

room temperature values are available for all four com-

and

pounds.’® The data were extended to 200° G by the
cquation. density times heat capacity equals a constant,
with a probable error of 5 percent or less.

Bensity. Experimental data over the entire temperature
range are available for all but hensyl chloride-** The
room temperature data for benzyl chloride® was extended
by Lydersen’s method.! Tor the other compounds. the
crror averaced 0. percent when compared to eight ex-
perimental values.

Text continues on Poge 137

TABLE 43-1—Physical Propertics of Halogenated Aromestics
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Fig. 43-1—-Vapor pressure of halogenated aromatics from —20 to 240° C.
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Fig. 43-2—Heat of vaporization of halogenated aromatics from 40 to 410° C.
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Fig. 43-3—Vapor heat capacity of halogenated aromatics from 0 to 1,000° C.
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Fig. 43-4—Liquid heat capacity of halogenated aromatics from 0 to 200° C.
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Fig. 43-5—Liquid density of halogenated aromatics from O to 400° C.
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Fig. 43-6—Vapor viscosity of halogenated aromatics from 0 to 500° C.
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Fig. 43-7—Liquid viscosity of halogenated aromatics from 0 to 200° C.
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Fig. 43-8—Surface tension of halogenated aromatics from O to 200° C.
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Fig. 43-9—Vapor thermal conductivity of halogenated aromatics from O to 500° C.
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Fig. 43-10—Liquid thermal conductivity of halogenated aromatics from O to 200° C.

Viscosity. The procedure developed by Bromley and
Wilke was used to estimate the vapor viseosities.’®

Liquid viscosities have been measured from 0 to 150° G
for bromobenzenes;»** 0 to 240°C for chlorohen-
zene;B %51 from 0 to 80° C for fluorobenzene;* and
at room temperature for benzyl chloride.? Souder’s method
was used to extend the data to 200° G, with an expected
or ol 5 percent.

Surface Tension. Extensive surface tension data are re-
ported for bromobenzene and chlorobenzene.»* The room
temperature values for fluorobenzene and benzyl chlo-
rideb® were used to calculate the constant in Sugden’s
equation, which relates surface tension to the fourth power
of the density. This equation was used to estimate the
surface tension from 0 to 200° C for these two compounds.
The error should be 2 to 5 percent.

Thermal Conductivity. Thodos’ method was used to
estinate the vapor conductivities,

The procedure developed by Robhins and Kingrea was
used to estimate the liquid thennal conductivities.!® This
rmethod shows the thermal conductivity changing
slowly with temperature. The limited experimental data

...{-.].y
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suggests the dropoff in thermal conductivity is more rapid
with temperature.’”® The estimated values were used in
plotting the graph but it is possible that the values are
10 to 15 percent low above 100° C.
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PART 44—Guliur-Containing Hydrozarbons, will appear in an early issue.
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