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Abstract 

An equaii~l of staic proposed by Angus el 01 lras bccn tcsted for seven I.ydrocarbon8 and fouv non- 
bydroc~rbons at widc ranges of tem!icr,?lurc and pressnre. 11 is found lo be superior Lo the 
Bencdict-Wehh-Ruhin eqlration of state. 

Key ~vords: Eqwtion 01 siste, hydrocarbons, non-hYd~'ocirrbons, temperature, pressure 

The development of an equilibri~rrn relation, in the absence of special force fields, 
among presswe, temperatwe, and volume is mathenistically fas..inating. Of the several 
equations proposed, no single equation of sfate ha% been found ro be applical~le with 
high pre:ision over a wide range or temperati!res and presswes. High prezision eqr!a- 
tions have many arbitrary constants whose number depends primarily upon the density 
range and in a minor way upon the temperature range. With the improvements in 
experimental P-V-T te-hniques the trend in resent years has been towards more compli- 
cated equations which can lit the data within the experimental precision. 

In this work, an  equation of state first proposed by Angm ct  all for ethylene has been 
tested for other hydrocarbons. Th-e eq~ration modified for computer application is 
as Collows: 

:a N 
= 2 C B TJ-!p7F2 

I = ,  J a r  
IJ (1) 

where Z ic tELe co~npressibility faxor,  B,, are constants, T is the temperature In " K, 
p is the density in molelcc. 

The P-V-T data for various hydrocarbons collected from theliierat~cre arc fitted to 
eqn (1) by the mcthod or leaii squares by minimising the s;~,k' of squares of 
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deviation in compressibility. A compl!!er program Ihr the determi~ration of the con. 
stants $, atid the val~te of M and N which lnininiises the strm of squares of deviatioll 
has been developed. Fc'r the sol\:!ion or simi?l!aneol!s eqmtions, the usual Ga,~.ss. 
elimination tilclhod i s  wed. All thc calculations arc perCortned in dovble precision 
arithme1i.c thereby rnininlizing the errors in ~'ol!ntl olT and trmcation. The values of 
M ant1 N wbi,:h give relatively small valws of the s ~ m  of squl-es 01' dcvistion and the 
;tvcr,lge :tbao]a!e cl.wiation is choscn as the best. The constants B,, for tk.c bcs! set o[ 
Af and N arc given Tor a-clylenc and etliylcnc in 'I'nble 1. 

The. range ;tnd q:iality of lit of cqn ( I )  I'or vario1:s sub\i;cnccs arc tab~:lsted m 
7'hLe !I". 
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