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ABSTRACT

The thermodynamic properties—entropy and enthalpy —of ethyl chioride have
bean computed for the temperatare rangs 285,56 (b p.)}—800°K and for the pressue
range 1-300 alm. A temperature-eniropy diagram based on the data is piesented.

The common thermodynamic properties of ethyl chloride are not
available in the literature. In the present study volume, entropy and enthalpy
of ethyl ebloride (mol. wt 64.517} have been computed [or saturated vapour,
saturated liguid and superheated gaseous regions.

Compressibility Data. TInternational Critical Tablest repmt the vapour
and liquid densities for the temperature range 285.36 to 460.16 °K. Asno
other data are available for the gaseous region, the l\"ntin and
Hou® equation of state was wused for the evaluation of the PV T-data in this
vegion. The coanstants for this eguaiion were evaluated from the available
data, The calculated data agree with the available datal
zegion with an average deviation of 1.73 per cent.

o1 saturaled pas

© Specific heat of superheated gas.—The specific hent at constent pressurs
of ethyl chioride has been determined by Gréen and Holden®. 'In the present
ady, the specific heat of real gaseous sthyl chloride at a comtgnf prossure
57 atm. - the corresponding vapour pressure at 298 16 "K - bas been
caleulnted using the specific heat equation for ideal gas with the Berthelot
corrgetion 2.5313 {RTI /2. 77 P, The constants ot the ideal gas equation

= A+ BT +CT 4 BT?

were gvaluated by the method of least squares using the smoothened data of
Green and Holdee” for specific heat for ideal gaseous ethyl chloride. Thus,
the specific heat values used in the present study follow the relationstip,

Cpas potsz = = 15481 + 00744 T~ 7.1906 % 107% 72 43,0663 % 1078 73
+14.75166 % 105 72

which s the corrected data of Uresn and Holden® with an average deviation
of 0.8 per ceal.
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Vapour Pressure.~~Stull®, Gordon and Giauque®, O’hara and Fahien®,
International Critical Tables* and Kirk and Othmer’ reported vapour
pressure data for difierent ranges of temperatures. Gordon and Giauqus,
O'hara and Fahien® and International Critical Tables' reporied empirical
equations to fit their respective data, In the present study, the data available
in the literaturs have been smoothened and accepted, The accepled data
have been Atied to an empirical equation,

. 4
ln Pe 50-3156 Qj;??_;gﬁ ~ 67269 In T4 0-8782 x 107°7

with an average deviation of 0.43 per cent,

Latent heat of vaporization.~—For the temperature range 183.36 to
440 16°K, O’hara and Fahien® calculated heat of vaporization from Clapeyron
equation making use of Antoine equation for vapour pressure and Haggen-
macher® equation for vapour and liquid volumes. Green and Holden® reported
heat of vaporization at 298,16°K. In the present study the latent heats of
vaporization were calculated from Clapeyron equation using the vapour
pressure equation reported above and the accepted values of saturated vapour
and tiquid volures, The values thus obtained were smoothened and used.

Normal boiling point and critical censtants —From the vxluss reported by
various authors ¥ * > 7 !, the following have been accepted for the present

study :

Normal boiling point = 285-56°K
Critical temperature e 459-76°K.
Critical pressure et 52-0 ato.
Critical volume = 0- 1949 Hires/mole.

Specific volume of saturated liguid and vapour phase in equilibrium.—
Wismer®, Ramsay‘z and Gilbert and Lagemann'® determined saturated liquid
densities. Interpational Critical Tables' reported vapour and liquid densities
for the temperature range of 785-36 to 460-16°K. The values reported by
International Critical Tables' have been accepted for the present work.

Calculation of thermodynamic functions in the homogeneous region from
the PVT dara—Absolute entropy at 298-16°K was calculated by applying
Berthelot correction to the ideal entropy reported by Green and Holden®.
Absolute enthalpy at 298-16°K was calculated™ from ideal heat content® asd
heat of formation at 0°K,® after applying the Berthelot correction. The
values are :

Entropy of real gaseous ethyl chloride at

298-16°K. and 1-57 atm, = 65-80 cal. /mole"K.

Enthalpy of real gaseous cthyl chloride
at 298-16°K and 1-57 atm, w ~20101+0 cal./mole.
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The vaiues of the constants are as follows :

b =0.0394 K =5.475

Ay = — 15,6862 B, =0.012 Cy= —0.1821 % 10°
Ay =2.1211 By= — 0.1429 % 1072 O = 03791 x 107
Ay= - 01174 By = 0.8199 x 1077 Cs= —0.7331 x 107}

The entropy and enthalpy values for the saturated vapour and liguid,
calenlated 28 in the case of n-octane™, are given in Table L.

Discussion. The thermodypamic properties of ethyl chloride computed
for the pressure sange 1 to 300 atm. and the temperature range 285.36 to 800°K
are given in Tables Y to IV*,  The temperature-entropy diagram is showa in
Fig 1. As the Martin and Hou® equation of state yields yeliable
PYT data in the superbeated and saturated vapour region for a pumber of
substances and as only vapour pressure data and critical properties are needed
for the evaluaiion of the coefficienis of this equation, it was uwsed io the
presen: study fof the calevlation of the PVT data. A comparison of the PVT
data caleulated in the present study for the saturated vapour region with the
sxperimestal data of other authors shows good agreement. The comparison
is, however, limited to the temperature and pressure ranges covered by thesc

authors. A check by the usual methods shows the data in Tables 11, 111 and IV
1o be internally consistent,

* Compiste tabular material can be obtalned from the guthors.
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Nomenclature ;
4.8, C. and D = spacific hest squation consiants.
Aoy As, Aay Bay By, Bz, Co, Cs, €5, b and X = Martio-Hou eguation of state

constants.

€8 = ideal gaseous specific heat at constant pressute.
c, real gaseous specific beat at constant pressure,
H = enthalpy, ca;./maie.
P = pressurs, aim, (international)
P, = critical nressure, atm.
R gas constant, 0-082054 Jitre, atm. frmole K.
§ = entropy, cal./mole’K.
7 = temperature, "X {Kelvin scale with ice point at 273-16°K ).
T, = critical temperature, °K.
v = volume, litres, mole,
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