
CHAPTER I
INTRODUCTION

A cq u isition  o f  m atter’s properties is one o f  the m ain tasks for en gineers and 
scien tist in d esign in g  not on ly  unit operations but a lso  the w h o le  plant. In m any cases, 
it w ill be essentia l to fit physical characteristics from  basic data to process conditions  
by su itable com putations, esp ecia lly  w hen  it is not p ossib le  to carry out 
m easurem ents. Thus, it is desirable to have a m aterial properties database w hich  
engineers to estim ate any necessary properties.

R ecently d e v e lo p m e n t o f  com puter techn ology  do not provide en gineers on ly  
the speed  o f  com putations, but a lso  the precision  o f  com putations. A p p lication  o f  a 
com puter to co llec t and to help estim ate properties o f  gases and liquids b ecom es  
feasib le  and usefu l for sim ulation  and d esign ing  p rocesses. Inform ation o f  m atter’s 
properties regarded as a vital resources but it m ust be organized and utilized  
effic ien tly . Therefore, d evelop m en t o f  engineering database is one o f  the m ost  
important inform ation activ ities o f  engineers. R elational database m odel is introduced  
to co llec t data in this work because o f  its sim p licity . Data is co llec ted  in tables o f  
records w hich  con sist o f  m any fields. K ey word, nam e o f  com p oun d s, are used as 
in d ices to search the properties o f  the com pounds in the database.

1.1 HISTORY OF STUDY ON THERMODYNAMIC CORRELATION TO 
PREDICT SUBSTANCE’S PROPERTIES

T his b egins w ith  B o y le ’s exp erim en ts(1662), from w h ich  he deduced  that at a 
g iven  tem perature the vo lu m e o f  gas is in versely  proportional to its pressure. The 
effect o f  tem perature on  gas vo lu m e w as investicated  by Charles and G uy-L ussac  
(1 8 0 2 ), w h o found the relation to be linear. T h ese tw o law s w ere com b in ed  by  
C lapeyron (1 8 3 4 ) into first statem ent o f  the ideal gas law  as P V  =  R ( T + 267  ). 
Investigations on  m ixed  gases leads to D a lton ’s law  o f  partial pressure (1 8 0 1 ).
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The law  ep la ins that in an ideal m ixture, each  gas behaves as though it alone occu p ied  
the entire vo lu m e. A m agat’s law  (1 8 8 0 ) states that the vo lu m e o f  a m ixture is the 
sum m ation  o f  the vo lu m es o f  the com ponents at the tem perature and pressure o f  the 
m ixture. A b o ve  a certain pressure and tem perature, the properties o f  the liquid  and 
gas b ecom e ind istingu ishable. T his condition , called  the critical state, w as d iscovered  
by Cagniard de la Tour (18 2 2 ). A ndrew s (1 8 6 3 ) com p reh en sively  study the critical 
phenom ena o f  pure substance and m ixtures. D eviation  from ideal gas law  w ere 
described to be due to the fin ites vo lu m es occu p ied  by the m olecu les th em selves and 
to forces o f  repulsion  and attraction b etw een  the m olecu les. B oth  these factors w ere 
studied by V an der W aals (1 9 7 3 ). He also  proposes a m od ified  equation  o f  state, 
w hich  can be used to predict su b stan ce’s properties m ore correctly. R ed lich  and 
K w ong (1 9 4 9 ), S oave (1 9 7 2 ), and Peng and R obinson  (1 9 7 6 ) propose equations o f  
state, w h ich  con sist o f  tw o and three parameters. T hey can be used  to predict 
su b stan ce’s properties w ith  high accuracy. T hese are a lso  cu b ic equations w h ose  
parameters are exp essed  in term s o f  critical properties. F inally  it is found that the 
sim pler P en g-R obinson  (1 9 7 6 ) cou ld  be a lso  used for predicting liquid d ensities.

The properties o f  gases and liquids are necessary to ch em ica l engineer. In a 
situation w hich  experim ental data is not availab le, they m ust be estim ated  or predicted  
using correlations m entioned  above. E stim ation is based on  theory, correlations o f  
experim ental data, or a com bination  o f  both. Prediction o f  therm odynam ic properties 
can be m ade using basic data w hich  is stored in data bank. In this research, m any o f  
basic equations o f  state are used to estim ate the therm odynam ic properties o f  gases  
and liquids and to predict its vapor-liquid equilibrium . The results o f  estim ation  w ill 
be sh ow n  on  w in d o w s running on  M S W in d ow s platform .
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1.2 OBJECTIVES
The ob jectives o f  this w ork are:
1.2.1 To d evelop  a database system  w hich  can be used on m icrocom puters for 

searching and estim ating properties o f  gases and liquids at various tem perature and 
pressure.

1.2.2 To apply a con cep t o f  object-oriented program m ing for d evelop in g  
graphic user interfaces o f  the database system .

1.3 SCOPE OF WORK
The scop e o f  this work is as follow s:
1.3.1 D ev e lo p in g  a database w hich  is com p osed  o f
- P hysica l properties con sistin g  o f  M olecular w eigh t, norm al b o ilin g  point, 

freezing point, liquid density , constants for calcu lating liquid v iscosity .
- T herm odynam ic properties con sistin g  o f  critical tem perature, critical 

pressure, critical vo lu m e, critical com p ressib ility  factor, constants for calcu lating  
vapor pressure, constants for calcu lating the isobaric heat capacity o f  the ideal gas, 
Pitzer’s acetric factor, d ip ole  m om ent, standard energy o f  form ation, standard G ib b s’ 
free energy o f  form ation.

- Transport properties con sistin g  o f  constants for calcu lating liquid v iscosity .
1.3.2 T esting perform ance o f  the database system  by com paring the value o f  

gas and liq u id ’s properties estim ated  by the program w ith  the value estim ated  by other 
program s.

1.3.3 The database con sists o f  150 com pounds w h ich  are hydrocarbon, 
inorganic com pounds, a lcoh ols , halogenated hydrocarbon, and other com pounds.
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