
The t t~ rmad jnamic  propmtir.1-sntrcpy sr,d cnkkr~ipy-oicri ,yi  ihiori:ie hnvo 
been conpnic.! lor t h e  temperature r.mgc215.56 ( b  17.)-800% and ioi l!lc i7resci:re 
aange 1-300 a m .  h temperature-entrcpy dingram based oa the data is piesenred. 

The  common thtmnadynaniic propzriics of ethyl chloride art: not 
avai!abls in t h e  ?iitrature, Yn the prescut hiuciy volume, entropy and e n h l p y  
of ethyl enloride (nol. wf 64 517) have been c o n p u ~ e d  ioi. si'.du:::ted vapour, 
saturated liquid and superheated gaseous regjons. 

Contprpssibiiity Data. Interualioiial Crilical Tables' report the vapour 
and liquid densities for the temperature rznge 285.36 ro 460.lO %. As no 
other &ra are available .for tha geseous region, t h e  nllartin a r d  
XGU' equation of siate was used for tha evaluation of the PVTec!:iia i n  this 
rcgion. The constants for this equation were evaluated From the  a,vaiiable 
dntn. The calculated data agree wi:h tile availabie data' ~:O.I ssturnlcd gas 
regto- with an  avcrago deviation of l .73 per cent. 

I Spectjic irmf ~fb~pcperhe~ted gas.--The spcci6c h a t  at coostint prsssurs 
d ethyl chlotida has been deterniined by Green and ~ o i d e a ' .  I n  t h e  presenr 
F 'w:~ ,  the specl5c hea t  of real goaeors ethyl chloride a t  a constant prcssuie 
of !.5'1' a h .  - the ccmespoodiag vapour pressure a t  29s ! 6  'I< - bas been 
caiculated eising the apccific heiit equation for ideal gas wit11 the Bertheloi 
corrccaion 2.5313 (fir5 / P ~ T ' ) P .  The constants o t  :he ideal gas equation 

~ $ - A + B T + . c T ' . + ~ ) T ~  

wcre rvahatcd by the method of least squares u&g ?be stnoolhenad data of 
Gxcn a?-d Hwldcn' for specific brat  for ideal gnseoos ethyl Thus, 
the tpaci8c heat .values used in the present study follow the relationship, 

C,,aI. r=i.s7 - -. 1.5481 i 0.0744 T -  7.1906 x T" 33.663 ,< 1 0 - v 3  

+ 14.75396 x lo6 r-3 



y,poui ~ ~ e s s ~ o . e . - - ~ t u l l ~ .  Cordon and Giauque5, O'hnra and Fahien6, 
loteinsrioiial Critics1 ~ a b l e s '  and Kirk and 0thmer7 reported wapour 
pressure da!a for  difieient ranges of temperatures. Gordon and Giauqz:e3, 
@ham and ~ d ~ i z n '  anad hlernat ional  Critical Tabies' reported empirical 
equarions lo lit their r - spmivc  data. In the present study. the data available 
i i ~  t h ~  lizerature have been smoorh+ned and  accepted. The accepted data 
have been fitted to  a n  empirical equation, 

with an average deviation of 0.45 per cent. 

Latrnt hf0t o f  va~orizution.-For the ternpcrature range 183.36 to 
410 1 6 k ,  O'hara and Fabien6 calculated heat of vaporization from Clapeyl-on 
equation making use of Antoine equation for vapour pressure and Haggen- 
nocher8 equation for vspour and  liquid volumes. Green and Holdcn3reporred 
heat of vaporization at 298.16OK. lo  the present study the latent heats of 
yaporization were calculated from Clapeyron equation using the vapour 
pressure equation reported above and the accepted values of saturated vapour 
and liquid volumes. The values thus obtained were smoothened and used. 

Normal bofling point and rriticol consfants --From the vzlucs reported by 
various authors " 4' " '' '-I1 the foliowing have been accepted for  the present 
study : 

Normal boiling point - 285.56% 
Critical temperature - 459.76"~ 
Critical pressure - 52-0 aim. 
Critical volume - 0.1949 litres/molc. 

Spec& volume o f  snfuroted liquid md vapour phase in egui1ihrium.- 
~ i s m e r ~ ,  ~ a m s a ~ ' ~  and Gilbert and ~ a ~ e m a n n ' ~  determined saturated liquid 
densities. International Critical Tables' reported vaponr and liquid densities 
for the temperature range of ?85.36 to  460 .16"~ .  The values reported by 
Jnkrnational Critical Tables1 have been accepted for the present work. 

Calcrpldicn of thermodynamic functions in the homogeneous region from 
the PYT dose.--Absolute entropy at 298.16 '~  was calculated by applying 
Berthelot correction t o  the ideal entropy reported by Green and ~ o ! d e n ~ .  
Absolute enthalpy a t  298.1 6%. was calculated" from ideal heat contentg and 
heat of formation a t  o'K," after applying the Berlbelot correction. 7% 
values are : 

Entropy of real gaseous ethyl chloride a t  
293- lb°K and  1.57 atm. - 65.80 c a l . / r n o ~ e ~ ~ .  

Enthalpy of real gaseous ethyl chloride 
at 298 .16 '~  and 1-57 atm. - 20101.0 ca~./molt. 



~h~ ei-lruliy ani t  enrhaipy salucs a: 298.16 '1( aiolrg 1.57 atm. ;sabav 
were calciOated roilowii~g the s a a e  rndhemhtical trcaisneni a s  in !he c;.se o; 
n-bat.ane'i. ~ b o  Mar1.h arid kleu equation is, 

Ti;e w.lucs o' ihn constants arc as follows : 

b - 0.034 K - 5.475 

Tbe entropy and enthalpy vahcs  Tor the saturated vaponr and liquid, 
ca?culated as in the case of s - o c l s ~ i e ~ ~ ,  are given in Table 1. 

D$~cwsion. T h e  thaimodynanGc properties o f  ethyl chloride cornputt4 
for the pressure range 1 to 300 atm. and the tempera tox  range 285.56 to 800*1< 
are given in Tables 'E t; IV*. The temperature-entropy diagram is shown in 
Fig I .  As the Martin a n d  'Ro$ equation of state y!aIds reliable 
PVT dara i2 the superheated and saturated vapoilr region COP a number of 
substances and as o ~ ? y  vapour pressure data and critical properties are needed 
f ix  the cvaiua~ion of tho  CoeEicienis of this equation. it was used iu t h p  

oresent study for the @d?culaiion of the BVT data. A comparison of the PV T 
data calcula-ied in t he  pwsent study Eoa the saturated vapour region with t!lc 
orpeiiincitcl data of' other sutbors shows good agreemen?. The comparison 
is9 howevcc, iinited l o  t b s  temperature and pressure ranges cowered by thesc 
autbur:i, A cbzck by ihe usual metbods s11owsthe data in Tables 11, ill and EV 
iu bc irabrnally caneiatcrrt. 
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Edeai gaseous specific he&1 81 ~0n8 tan i  p r a ~ i x e .  

seal gaseous specific b ~ i t  a t  co~slklnt pressure. 

enthalpy, coi./mole. 
pressure, :rim. (ioie;nat.ioriab) 

critical yessure, arm 

$as ecnstant, 0-082054 like, a?nc./mo?e"~. 

entropy, c a l . / m o l e a ~ ,  

Bcmperatum, OK ( ~ e l v i n  scale with i ce  point at 2 7 3 - 1 0 " ~ ) .  

critical tcmperalurr, "K. 

volume, lltres,'ni~le. 
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