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ESDU DATA ITEMS 

Data Items provide validated information for use in engineering design and analysis by, or under the supervision of, 
professionally qualified engineers. The data are founded on an evaluation of all the relevant information, both published 
and unpublished, and invariably supported by original work of ESDU staff engineers or consultants. The whole process is 
subject to independent review for which crucial support i s  provided by industrial companies, government research 
laboratories, universities and others from around the world through the participation of some of their leading experts on 
ESDU Technical Committees. This process ensures that the results of much valuable work (theoretical, experimental and 

operational), which may not be widely available or in a readily usable form, can be communicated concisely and 

accurately to the engineering community. .. . . .  
THE PREPARATION OF THIS DATA ITEM 

The work on this p4lrticular Data Item was monitored and guided by the Physical Data and Reaction Kinetics Committee, 
which first met in 1966 and now has the following membership: 

Chairman 
Dr D.T.Jamieson 

Vice-chairman 
Mr C.F.Beaton 
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- Independent 
- BASF AG, Ludwigshafen, West Germany 
- National Institute of Standards and Technology, Gaithersburgh, USA 
- Dow Chemical, Midland, USA 
- lnfochem Computer Services Ltd 
- Imperial Chemical Industries plc, Petrochemicals and Plastics Division 
- Independent 
- Stone & Webster Engineering Ltd 
- British Gas plc 
- Thermodynamics Research Center, USA 
- Imperial College of Science, Technology and Medicine 
- National Engineering Laboratory. 

The technical work involved in the assessment of the available information and the construction and subsequent 
development of the Data Item was undertaken (under contract to ESDU) by 

Mr j.Walton - Independent. 

in consultation with Dr D.Ambrose. 

The person with overall responsibility for the work in this subject area is Mr S.J.Pugh, Head of Thermofluids Group. 

KEEPING UP TO DATE 

We are constantly striving to develop new work and review data already issued. Any comments arising out of your use of 
our data, or any suggestions for new topics or information that might lead to improvements, will help us to provide a 
better service. 

(Continued on inside back cover) 
* Corresponding Member 
t Emeritus Member 
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94001 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

POLYCYCLIC PHENYL AND CYCLOHEXYL COMPOUNDS 

0 

1. 
2 .  
3 .  
4. 
5. 
6. 
7 .  

Sheet Formula 

1.00 C12H10 

1.10 C13H12 
l.lla C13H12 
1.llb C13H12 
1.11~ C13H12 

3.00a C18H14 
3.00b C18H14 
3 . 0 0 ~  C18H14 

CONTENTS 
INTRODUCTION page 1 
NOTATION AND UNITS Page 2 
SOURCES OF DATA Page 2 
EVALUATION AND CORRELATION Page 2 
DISCUSSION O F  UNCERTAINTIES page 3 
ANTOINE EQUATION Page 4 
REFERENCES Page 4 
TABLE 1 Page 5 
COMPOUND TABLES in the following order 

Name Alternative Names 

Biphenyl "Diphenyl 

Diphenylmethane 
2-Methylbiphenyl 
3-Methylbiphenyl 
4-Methylbiphenyl 

Benzylbenzene 
2-Phenyltoluene 
3-Phenyltoluene 
4-Phenyltoluene 

1,l-Diphenylethane 
1,2-Diphenylethane Bibenzyl 

1,l-Diphenylpropane 
1,2-Diphenylpropane 
1,3-Diphenylpropane Dibenzylrnethane 
2,2-Diphenylpropane 

Phenylcyclohexane Cyclohexylbenzene 

Bicyclohexyl *Dicyclohexyl 

o-Terphenyl 
rn-Terphenyl 
p-Terphenyl 

1,2-Diphenylbenzene 
1,3-Diphenylbenzene 
l14-Diphenylbenzene 

Diphenylamine N,N-Diphenylamine 

Dicyclohexylamine 

5.21 C13H14N2 4,4'-Diaminodiphenylrnethane 4,4'-Methylenedianiline 

6.10 C12H100 Diphenyl ether 

6.15 C13H10O Benzophenone Diphenyl ketone 

* 

NB. To allow fo r  the future issue o f  omitted compounds sheet numbers are not always consecutive. 

These names are not in accordance with current usage. 

Issued January 1994 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU 94001 1994

http://www.avadocuments.com/doc/esdu-94001-1994
http://www.avadocuments.com/doc/esdu-94001-1994


e 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

--`,,```,,,,````-`-`,,`,,`,`,,`---

Full document details: ESDU 94001 1994

http://www.avadocuments.com/doc/esdu-94001-1994
http://www.avadocuments.com/doc/esdu-94001-1994


94001 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

POLYCYCLIC PHENYL 'AND CYCLOHEXYL COMPOUNDS 

1. INTRODUCTION 

This Data I t e m  p resen ts  s a t u r a t e d  vapour p ressures  o f  t h e  p o l y c y c l i c  pheny l  and c y c l o h e x y l  

compounds shown i n  t h e  o rde r  o f  arrangement on t h e  Contents page. 

T a b l e l ,  page 5, g i v e s t h e c o n s t a n t s i n t h e  Wagner vapourpres .sureequat ion  f o r a l l t h e c o m p o u n d s .  

On t h e  f o l l o w i n g  Sheets, t h e  va lues  o f  vapour p ressure  f o r  each compound have been ob ta ined  by 

c a l c u l a t i o a  f rom t h e  Wagner vapour-pressure equa t ion  g i v e n  a t  t h e  t o p  o f  each Sheet. Us ing  t h e  

c r i t i c a l  temperature and t h e  c r i t i c a l  p ressu re  g iven,  t h e  numer i ca l  va lues  o f  t h e  c o e f f i c i e n t s  

w e r e d e r i v e d b y  f i t t i n g t h e e q u a t i o n t o t h e d a t a t h a t h a d b e e n s e l e c t e d a n d w e i g h t e d i n a c c o r d a n c e  

w i t h  a c r i t i c a l  assessment o f  a l l  t h e  data.  Note t h a t  es t ima ted  va lues  o f  c r i t i c a l  temperature 

a r e  r o u n d e d t o t h e n e a r e s t k e l v i n a n d t h a t v a l u e s i n o t h e r u n i t s a r e o b t a i n e d b y e x a c t c o n v e r s i o n .  

The Sheets a l s o  g i v e  t h e  a c e n t r i c  f a c t o r ,  t h e  normal b o i l . i n g  p o i n t ,  t h e  va lue  o f  dT/dp a t  t h e  

normal b o i l i n g  p o i n t  and t h e  approximate normal m e l t i n g  p o i n t .  Brackets  enc lose  da ta  a t  those 

temperatures which a r e  o u t s i d e  t h e  range o f  s u p p o r t i n g  exper imenta l  data.  

The t a b l e  o f  Data a t  S p e c i f i e d  Pressures f o r  each compound g i ves ,  a t  each pressure ,  t h e  

tempera ture  and t h e  d e r i v a t i v e  o f  p ressure  wi th  respec t  t o  temperature.  I n  a d d i t i o n  t h i s  t a b l e  

a l s o  g i v e s  an assessment o f  t h e  da ta  q u a l i t y  i n d i c a t e d ,  i n  decreas ing  o rde r ,  by one o f  t h e  

l e t t e r s  ' A ' ,  ' 6 '  or ' C ' .  Except a t  ve ry  l ow  pressures ,  t h e  es t ima ted  u n c e r t a i n t i e s  i n  

tempera ture  and pressure  which a r e  dependent upon t h e  da ta  q u a l i t y  a r e  shown below each 

l e t t e r  rounded t o  1, 2 ,  o r  5 t imes  a power o f  10. U n c e r t a i n t i e s  a r e  d iscussed a t  g r e a t e r  

l e n g t h  i n  Sec t ion  5. 

Tabulated va lues  o f  vapour p ressu re  a r e  presented  i n  two s e t s  o f  uni ts,  namely, ( i )  p ressures  

i n  kPa.at temperatures i n  k e l v i n s ,  (ii) pressures  i n  mmHg or atm a t  temperatures i n  degrees C. 

The t a b l e  p r o v i d i n g  pressures  i n  kPa a l s o  g i v e s  t h e  u n c e r t a i n t i e s  i n  pressure  and temperature.  

Where j u s t i f i e d ,  p ressures  a r e  g i v e n  a t  temperatures f rom j u s t  above t h e  m e l t i n g  p o i n t  t o  j u s t  

below t h e  c r i t i c a l  p o i n t .  To make maximum use o f  t h e  space a v a i l a b l e ,  a l a r g e r  temperature 

i n t e r v a l  i s  f r e q u e n t l y  used a t  low temperatures.  Fo r  compounds w i th  very  h i g h  es t ima ted  

c r i t i c a l  temperatures t h e  t a b l e s  a r e  u s u a l l y  t r u n c a t e d  a t  a conven ien t  temperature somewhat 

l e s s  than  t h e  c r i t i c a l  value. For compounds f o r  which t h e  a v a i l a b l e  da ta  a r e  low i n  e x t e n t  or 

q u a l i t y  t h e  t a b u l a t e d  va lues  a r e  te rm ina ted  a t  a few atmospheres pressure .  

The sources o f  i n f o r m a t i o n  which g i v e  vapour p ressure  and/or c r i t i c a l  p o i n t  da ta  f o r  t h e  

compound cons idered a r e  l i s t e d  on t h e  reve rse  s i d e  o f  each sheet. Those sources t h a t  were 

used t o  d e r i v e  t h e  c r i t i c a l  p r o p e r t i e s  and t h e  c o e f f i c i e n t s  o f  t h e  vapour p ressure  equa t ion  

a r e  shown i n  b o l d  t y p e  toge the r  w i th  t h e  p ressu re  ranges o f  t h e i r  data.  These a r b i t r a r y  

p ressure  ranges a r e  desc r ibed  i n  Sec t ion  3. 

I ssued January 1994 1 I 
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94001 
2. NOTATION AND UNITS 

A l l  t e m p e r a t u r e s  a r e  b a s e d  on t h e  I n t e r n a t i o n a l  T e m p e r a t u r e  S c a l e  ( I T S - 9 0 ) .  

On ITS-90 k e l v i n  temperatures are s t r i c t l y  c a l l e d  I n t e r n a t i o n a l  K e l v i n  Temperatures, s i m i l a r l y  

C e l s i u s  t e m p e r a t u r e s  a r e  s t r i c t l y  c a l l e d  I n t e r n a t i o n a l  C e l s i u s  Temperatures.  

N1,N2,NJ1N4 
P vapour pressure 

9 (l-T/Tc) 

T k e l v i n  temperature 

t Cels ius temperature (T-273.15) 

Note. 

non-dimensional c o e f f i c i e n t s  o f  the Wagner vapour-pressure equat ion 

The UNITS of  temperature and vapour pressure are shown i n  each tab le .  

Subscripts 

b 

C 

m 

denotes value a t  normal b o i l i n g  p o i n t  

denotes value a t  c r i t i c a l  p o i n t  

denotes value a t  normal me l t i ng  p o i n t  

3. SOURCES OF DATA 

Experimental vapour pressure data are, according t o  the apparatus and technique appl ied,  

usua l l y  repor ted f o r  d i f f e r e n t  pressure regions which may loose ly  be defined as:- 

(a )  low pressure, below say 1 kPa (approximately 7.5 mmHg), 

(b)  medium pressure, say 1 kPa t o  200 kPa (approximately 2 atm), 

( c )  h i g h  pressure, say 200 kPa t o  the c r i t i c a l  p o i n t ,  

(d )  t he  c r i t i c a l  p o i n t .  

The exper imental  data repor ted f o r  the low and h i g h  pressure ranges are usua l l y  l e s s  

accurate than, and no t  always compatible w i th ,  data f o r  t he  medium pressure range, which 

may be o f  a very h i g h  degree o f  p rec i s ion ,  poss ib l y  w i t h  an unce r ta in t y  i n  pressure l e s s  

than 0.01 per cent near the normal b o i l i n g  p o i n t .  I n  the  h igh  pressure range the u n c e r t a i n t i e s  

increase progress ive ly  wi th temperature up t o  the  c r i t i c a l  p o i n t  where the unce r ta in t y  i n  

pressure i s  seldom lower than 0.1 per cent and f requen t l y  h igher  than 1 per cent.  

Low pressure rangemeasurementshave been made on two o f t h e  compounds considered here. Medium 

pressurerangemeasurementshavebeenmadeonelevenothercompoundsand f o r  s i x  o f  these c r i t i c a l  

temperatures and c r i t i c a l  pressures have been reported. For each o f  t he  remaining compounds 

the  a v a i l a b l e  data are usua l l y  a smal l  number o f  scat tered po in ts ,  most ly i n  the medium pressure 

range, each repor ted by a d i f f e r e n t  author or authors. 

4. EVALUATION AND CORRELATION 

I n  References 4 and 5 Ambrose has examined the  d i f ferences,  i n  the  h i g h  pressure range, between 

the  s h a p e s o f w e l l - e s t a b l i s h e d  vapour pressure curves f o r  a v a r i e t y  o f  compounds. He has shown 

t h a t  f o r  compounds i n  d i f f e r e n t  c lasses o f  chemical substances these d i f f e rences  i n  shape are 

character ised by d i f f e r e n t  ranges o f  numerical r e l a t i o n s h i p s  between the  c o e f f i c i e n t s  o f  t he  

2 Issued January 1994 
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' 0  
Wagner equations. I n  Reference 6 Ambrose and Walton have demonstrated t h i s  phenomenon f o r  t he  

two homologous se r ies  o f  normal alkanes and alkan-1-01s. Thus, for c e r t a i n  c lasses o f  compounds 

i t  i s  poss ib le  t o  e s t a b l i s h  c r i t e r i a  t h a t  should be met by vapour-pressure curves based on 

l e s s  extensive or l e s s  r e l i a b l e  data. 

I n  Reference 3 Ambrose and Davies have shown how very low vapour pressures may be obtained from 

the  d i f f e rences  between the  i d e a l  gas heat capaci ty  and the l i q u i d  heat capaci ty  a t  var ious 

temperatures. The procedure i nvo l ves  two in teg ra t i ons ;  r i go rous  treatment a l so  requ i res  

t h e  l i q u i d  molar volume and the  second v i r i a l  c o e f f i c i e n t  o f  t he  vapour. Low range vapour 

pressures obtained i n  t h i s  way were inc luded i n  the  data used t o  de r i ve  the  vapour-pressure 

equations o f  nea r l y  a l l  of  the alkanes i n  Reference 6 but,  i n  general, were not  a v a i l a b l e  

f o r  the alkanols.  

InReference 7Watson, revers ing the  procedure, der ived the d i f f e rence  between the i d e a l  gas and 

l i q u i d h e a t  capac i t i es  from the the second d i f f e r e n t i a l  o f  the Wagner vapour-pressure equation. 

He p l o t t e d  t h i s  d i f f e r e n c e  against  reduced temperature from the  me l t i ng  p o i n t  t o  the  normal 

b o i l i n g  p o i n t  f o r  a l l  the alkanes and a lkanols  i n  Reference 7. Although only  v a l i d  up t o  reduced 

temperatures o f  about 0.5 these were shown t o  be a w e l l  ordered, un i formly vary ing se t  o f  curves 

for  bo th  ser ies.  Denoting the  d i f f e rences  between the i d e a l  gas and l i q u i d  heat capac i t i es  a t  

reduced temperatures o f  0.3 and 0.5 by, say, D3 and D5 respec t i ve l y ,  i t  was noted t h a t  f o r  the 

alkanes from propane t o  hexadecane, the  v a r i a t i o n  o f  D3/D5 with D5 could be represented by a 

s t r a i g h t  l i n e  wi thout  s i g n i f i c a n t  error. 

The equations f o r  the alkanes were used t o  de r i ve  a c o r r e l a t i o n  which was s i m i l a r  i n  form t o  

t h a t  described i n  Items 84022, 84028 and 85002. As the data for t he  compounds considered here 

were e i t h e r  no t  s u f f i c i e n t l y  p rec i se  or extensive enough t o  be f i t t e d  wi thout  c o n s t r a i n t  t h e i r  

vapour pressure equations were then obtained by us ing t h i s  c o r r e l a t i o n  t o  f i t  t h e i r  data. 

For most o f  t he  compounds considered here saturated l i q u i d  densi ty  data were ava i l ab le ,  see 

I tem 94002, and f o r  most compounds the  c r i t i c a l  temperature and pressure were adjusted u n t i l  

they were optimum values f o r  the c o r r e l a t i o n  o f  both proper t ies.  

5. DISCUSSION OF UNCERTAINTIES 

A t  any temperature, t he  est imated u n c e r t a i n t i e s  i n  the tabulated values o f  temperature and 

pressure are dependent upon the  r e l i a b i l i t y  o f  t he  exper imental  and estimated data on which 

they are based. Except i n  the  low pressure range values dependent on estimated data are much 

l e s s  c e r t a i n  than values dependent upon measured data. 

The r e l i a b i l i t y  o f  the exper imental  or est imated data may vary considerably over the  e n t i r e  

l i q u i d  range o f  a compound. The term 'data q u a l i t y '  i s  used here t o  express the assessed 

r e l i a b i l i t y  o f  t he  f i t t e d  data and hence a l so  the  r e l i a b i l i t y  o f  t he  tabulated values. I n  

the  t a b l e  o f  Data a t  Spec i f i ed  Pressures t h e  data q u a l i t y  a t  each pressure i s  denoted by one 

of  the l e t t e r s  ' A ' ,  ' B '  or ' C ' .  

The m a j o r i t y  o f  r e l i a b l e  data are considered o f  q u a l i t y  ' A '  wi th u n c e r t a i n t i e s  o f  about 0.01 

t o  0.1 K a t  the  normal b o i l i n g  p o i n t  or about 0.1 t o  1 K a t  the  c r i t i c a l  p o i n t .  S i m i l a r l y  

t he  l e t t e r s  ' B '  and 'C' i n d i c a t e  t h a t  t he  vapour pressures are based on progress ive ly  l e s s  

r e l i a b l e  data, t he  u n c e r t a i n t i e s  i nc reas ing  t e n f o l d  w i t h  each successive l e t t e r .  

Issued January 1994 3 
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The u n c e r t a i n t i e s  i n  temperature and pressure are no t  thought t o  be more than the values shown 

below each l e t t e r .  However when the data q u a l i t y  i s  ' C '  i t  w i l l  be appreciated t h a t  the 

u n c e r t a i n t i e s  are necessar i ly  ra the r  speculat ive and t h a t  f o r  some compounds they may be 

underestimated. I f  the  data q u a l i t y  i s  ' C '  a t  t he  c r i t i c a l  pressure the values o f  c r i t i c a l  

temperature and c r i t i c a l  pressure g iven i n  the Tables should be regarded only  as c o r r e l a t i n g  

parameters. Furthermore, s ince t h e  acen t r i c  f ac to r ,  omega, i s  dependent upon the value o f  

c r i t i c a l  pressure selected, the unce r ta in t y  i n  omega for these compounds i s  high, poss ib l y  

greater  than 0.05. 

6-  ANTOINE EQUATION 

Some users may f i n d  i t  more convenient t o  use an Antoine equat ion f o r  c e r t a i n  app l i ca t i ons  

c o n f i n e d t o l i m i t e d  ranges o f  temperature or pressure. The c o e f f i c i e n t s  o f t h e  Antoine equat ion 

g iven a t  t he  end o f  each sheet have been obtained by f i t t i n g  t h i s  equat ion t o  values obtained 

from the  Wagner equat ion between pressures o f  2 and 200 kPa. The RMS dev ia t i on  o f  each f i t  i s  

usua l l y  l e s s  than 0.05 per cent.  

WARNING. Although, for  most compounds, t he  Antoine equat ion may be used i n  the  range 5 t o  

500 kPa wi thout  undue error, use a t  pressures outs ide t h i s  range w i l l  g i ve  vapour pressures 

t h a t  get  progress ive ly  lower than the  values g iven by the  Wagner equation. 
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94001 E5 
DU 

0 
TABLE 1 

Summary o f  Constants in the Wagner vapour pressure equation 

In p = In pc + (Nlq + N2qlS5 + N3q2*5 + N4q5)/(T/Tc) where q = 1-T/Tc 

Sheet Name 

1.00 Biphenyl 770 3250 -8.12827 2.15110 -3.5004 -3.561 

1.10 Diphenylmethane 770 2860 -8.32556 2.24790 -3.7700 -3.907 

l.lla 2-Methylbiphenyl 
l.llb 3-Methylbiphenyl 
1.11~ 4-Methylbiphenyl 

1.20a 1,l-Diphenylethane 
1.20b 1,2-Diphenylethane 

1.30a 1,l-Diphenylpropane 
1.30b 1,2-Diphenylpropane 
1.30~ 1,3-Diphenylpropane 
1.30d 2,2-Diphenylpropane 

2.00 Phenylcyclohexane 

2.10 Bicyclohexyl 

3.00a o-Terphenyl 
3.00b m-Terphenyl 
3.00~ p-Terphenyl 

5.10 Di-phenylamine 
5.15 Dicyclohexylamine 
5.21 4,4'-Diaminodiphenylmethane 

6.10 Diphenylether 

6.15 Benzophenone 0 

755 2800 -8.37003 2.26972 -3.8307 -3.985 
767 2750 -8.66565 2.48947 -4.3841 -3.968 
764 2700 -8.69185 2.50713 -4.4286 -3.986 

768 2550 -8.50064 2.29517 -3.9630 -4.244 
781 2550 -8.47459 2.35594 -4.0518 -3.857 

762 2250 -8.86881 2.62914 -4.7323 -4.102 
767 2250 -8.80777 2.58652 -4.6269 -4.063 
782 2250 -9.15850 2.83879 -5.2415 -4.276 
762 2250 -8.95847 2.69273 -4.8884 -4.158. 

737 2800 -8.11941 2.14592 -3.4863 -3.554 

742 2600 -7.88551 2.01081 -3.0716 -3.354 

834 2200 -9.10090 2.79614 -5.1391 -4.243 
882 2250 -9.35600 2.98850 -5.5969 -4.383 
904 2550 -9.31504 2.95701 -5.5226 -4.361 

833 3150 -8.25120 2.22437 -3.6975 -3.661 
724 2300 -8.80964 2.58783 -4.6301 -4.064 
890 2700 -10.22854 3.71097 -7.2402 -4.754 

766.8 3065 -8.29928 2.39051 -3.9706 -3.967 

823 2965 -8.63410 2.46834 -4.3307 -3.946 
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94001 E5 
DU 

C12H10 Biphenyl (Wiphenyl) 

CAS Reg. No. 92-52-4 

Sheet 1.00 

Mol. Wt. 154.210 

Vapour Pressure In p = In pc + (Nlq + N2qlS5 + N3q2'5 + N4q5)/(T/Tc) 

where T is the kelvin temperature on the International Temperature Scale o f  1990 (ITS-901, .p is 
the vapour pressure, Tc, p, are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature T = 770 K (tc = 496.85 OC) 
Critical Pressure pc = 3250 kPa (p, = 32.08 atm) 

t$ -8.12827 
2.15110 

N; -3.5004 
N4 = -3.561 

Acentric Factor 
Normal Boiling Point 
dT/dp at N.B.P. 
Normal Melting Point 

p/kPa 0.001 
T/K 
(dp/dT)/(kPa/K) 
Data Quality 
Uncert. in T (K) 
Uncert. in p (kPa) 
Uncert. in p (%) 

T 
K 

350 
355 
360 
365 
370 

- 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

P 
kPa 
- 

0.160 
0.214 
0.284 
0.373 
0.486 

0.627 
0.802 
1.019 
1.285 
1.608 

2.000 
2.470 
3.031 
3.698 
4.485 

5.410 
6.491 
7.749 
9.205 
10.88 

12.81 
15.01 
17.51 
20.35 
23.56 

Uncertainty 
in 

T 
K 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

P 
0, m 

5 
5 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

= 0.406 
= 528.150 K ( 255.000 OC) 
= 0.453 K/kPa ( = 0.060 OC/mmHg) 

342 K ( = 69 OC) 

Data a t  Specified Pressures 
0.01 0.1 1 10 101.325 1000 3250 

342.271 384.596 442.458 528.150 
0.006 0.047 0.335 2.207 
C C C 8 
1 0.5 0.2 
0.005 0.02 0.1 
5 2 1 

Vapour Pressure of  Biphenyl 

T 
K 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

550 
555 
560 
565 
570 

- 

575 
580 
585 
590 
595 

Units: 

P 
kPa 

27.17 
31.22 
35.75 
40.80 
46.42 

52.64 
59.51 
67.09 
75.43 
84.56 

94.56 

- 

105.5 
117.4 
130.3 
144.3 

159.4 
175.8 
193.5 
212.5 
232.9 

254.9 
278.3 
303.5 
330.3 
358.9 

kPa v. K 
Uncertainty 

in 
T 
K 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

P 
01 m 

1 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
1 
1 

1 
1 
1 
1 
1 

T 
K 

600 
605 
610 
615 
620 

625 
630 
635 
640 
645 

650 
655 
660 
665 
670 

675 
680 
685 
690 
695 

700 
705 
710 
715 
720 

- 

0.2 
0.5 
0.5 

P 
kPa 

389.4 
421.8 
456.2 
492.7 
531.4 

572.4 
615.7 
661.5 
709.8 
760.7 

814.4 
870.9 
930.3 
992.7 

- 

1058. 

1127. 
1199. 
1275. 
1354. 
1437. 

1524. 
1614. 
1709. 
1808. 
1912. 

665.572 770.000 
12.864 34.309 
8 C 
2 10 
20 200 
2 10 

Uncertainty 
in 

T 
K 

0.5 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

2 
2 
5 
5 
5 

P 
01 ,O 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
5 
5 
5 
5 
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e 94001 
Sheet 

t 
OC 
- 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

1-00 

P 
mmHg 

1.076 
1.445 
1.923 
2.534 
3.308 

4.283 
5.499 
7.004 
8.854 
11.11 

13.85 
17.14 
21.09 
25.79 
31.34 

37.88 
45.54 
54.47 
64.82 
76.76 

t I o c  

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

Vapour Pressure o f  Biphenyl continued 

Units: atm or mnHg v. OC 

P 
mmHg 

90.49 

- 

106.2 
124.1 
144.5 
167.5 

193.4 
222.5 
255.1 
291.5 
332.1 

377.0 
426.7 
481.6 
541.9 
608.2 

680.7 
760.0 
846.4 
940.4 
1042. 

P - t - 
OC atm 

275 1.517 
280 1.674 
285 1.844 
290 2.026 
295 2.223 

300 2.433 
305 2.659 
310 2.901 
315 3.160 
320 3.435 

325 3.729 
330 4.042 
335 4.374 
340 4.727 
345 5.101 

350 5.497 
355 5.916 
360 6.358 
365 6.826 
370 7.319 

t 
OC 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

- P 
atm 

7.838 
8.385 
8.961 
9.565 
10.20 

10.87 
11.57 
12.30 
13.07 
13.87 

14.72 
15.60 
16.52 
17.48 
18.49 

19.54 
20.64 
21.79 
22.99 
24.24 

P - t - 
OC atm 

475 25.55 
480 26.93 
485 28.36 
490 29.87 
495 31.46 

e 

The following Sources give vapour pressure and/or critical point data f o r  this compound. Those 
Sources used to derive the critical properties and coefficients o f  the vapour pressure equation 
are shown in bold type together with the pressure range (low 'L' , medium 'M' , normal boiling point 
only 'NI, high 'H' or  critical 'Cl) o f  the data. An asterisk (*) indicates that the Source is 
not 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

a primary source of experimental data f o r  this compound. 

CARNELLEY,T., J.Chem.Soc., Vo1.37, p.701, 1880. 
GUYE,P.A., MALLET,E., Compt-Rend., Vo1.133, p.1287, 1901. 
JAQUEROD,A., YAS!jMER,E., Ber.Dtsch.Chem.Ges., Vo1.37, p.2S31, 1904. 
BOLLE,J., GUYE,P.A., J.Chim.Phys.Phys.-Chim.Biol., Vo1.3, p.38, 1905. 
HAEHN, H. , Z.An ew.Chem., Vo1.19, p.1559, 1906. 
BECKMANN,E., LIESCHE,O., Z.Phys.Chem.?Leipzig) , Vo1.89, p. 111, 1915. 
SWARTS,F., Bull.Soc.Chim., Vo1.25, p.145, 1919. 
WASHBURN,E.W., READ,J.W., J.Am.Chem.Soc., Vo1.41, p.729, 1919. 
McVICKERS,W.H., MARSH,J.K., STEWART,A.W., J.Chem.Soc., Vo1.127, p.999, 1925. 
GARRICK,F.J., Trans.Faraday Soc., Vo1.23, p.560, 1927. 
CHIPMAN,J., PELTIER,S.B., Ind.Eng.Chem., V01.21, p.1106, 1929. 
CORK,J.M., Rev.Sci.Instrum., Vol.1, p.563, 1930. 
CUNNINGHAM,G.B., Power, Vo1.72, p.374, 1930. 
KAGEHIRA,I., Bull.Chem.Soc.Japan, V01.6, p.241, 1931. 
MONTILLON,G.H., ROHRBACH,K.L., BADGER,Y.L., Ind-Eng-Chem., Vo1.23, p.763, 1931. 
GREBE,J.J., Chem.Met.Eng., Vo1.39, p.213, 1932. 
BRULL ,L. , Gazz.Chim.Ital., Vo1.65, p.19, 1935. 
LASTOVTSEV,A.M., Khim.Mashinostr. (Moscow), Vo1.6, No.3, p.19, 1937. 
BLUM-BERGMANN,O., J.Am.Chem.Soc., V01.60, p.1999, 1938. 
O'CONNOR,M.J., SOWA,F.J., J.Am.Chem.Soc., V01.60, p.125, 1938. 
TAYLOR,E.H., TAYLOR,H.S., J.Am.Chem.Soc., Vo1.61, p.503, 1939. 
LECAT, M. , C.R.Hebd.Seances Acad.Sci., Vo1.217, p.242, 1943. 
WITTIG,G., MERKLE,W., Chem.Ber., Vo1.76, p.109, 1943. 
FRIEND,J.N., HARGREAVES,W.D., Phil.Mag., Vo1.35, p.136, 1944. 
VAVON,G., CHAMINADE,C., QUESNEL,G., C.R.Acad.Sci., Vo1.220, p.850, 1945. 
LECAT,M., Ann.Sarc.Sci.Bruxelles, Ser.1, Vo1.61, p.73, 1947. 
WISE,P.H., SERIJAN,K.T., et. al., NACA TN No.2281, Nat.Adv.Comm.Aeron., USA, 1950. 
BAXENDALE,J.H., et al., Phil.Trans.R.Soc.London,A, Vo1.243, p.169, 1951. 
GLASSER,F., RUELAND,H., Chem.-1ng.-Tech., Vo1.29, p.772, 1957. 
MANDELL,H., EWBANK,N., NAA-5-R-5129, Atomics International, 1960. 
MANDELL,H., SILVEY,F., KODA,K., Tech.Rep.NAA-SR-5128, U.S.A.E.C., 1964. 
COOPER,A.R., CROWNE,C.W.P., et al., Trans.Faraday Soc., Vo1.63, p.447, 1967. 
REITER,f.Y., KIND,H., NEHREN,R., Ber.Bunsen-Ges.Phys.Chem., Vo1.74, p.470, 1970. 
BURKHARD,L.P., ARMSTRONG,D.E., J.Chem.Eng.Data, Vo1.29, p.248, 1984. 
TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1993.* 

Antoine equation: ln(p/kPa) = 14.24768 - 4256.771/(T/K - 86.087) f o r  2 < p/kPa < 200. 
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94001 EEC 
DU m - 
CI3Hl2 Diphenylmethane (Benzylbenzene) 

CAS Reg. No. 101-81-5 Mol. W t .  168.240 

Sheet 1.10 

Vapour Pressure I n  p = I n  pc + (Nlq + N2q1'5 + N3qZa5 + N4q5)/(T/Tc) 

where T i s  t h e  k e l v i n  temperature on the  I n t e r n a t i o n a l  Temperature Scale o f  1990 (ITS-90), .p i s  
the  vapour pressure, Tc, pc are t h e  c r i t i c a l  temperature and the  c r i t i c a l  pressure, respec t i ve l y  
and q z 1 - T/Tc. 

C r i t i c a l  Temperature T = 770 K (tc = 496.85 O C )  

C r i t i c a l  Pressure pc = 2860 kPa (pc = 28.23 atm) 
NF = -8.32556 

N; = 2.24790 

N3 = -3.7700 

N4 -3.907 

Acentr ic  Factor = 0.442 
Normal B o i l i n g  Po in t  = 538.029 K ( = 264.879 "C) 
dT/dp a t  N.B.P. = 0.460 K/kPa ( = 0.061 OC/mmHg) 
Normal M e l t i n g  Po in t  = 298 K ( = 25 "C)  

Data a t  Specified Pressures 

D/kPa 0.001 0.01 0.1 1 10 101.325 1000 
i j K  316.614 349.592 392.431 451.057 538.029 
(dp/dT / (kPa/K ) 8. E-4 0.006 0.047 0.330 2.172 

Uncert. i n  T ( K )  1 1 0.5 0.2 0.5 
Data Q u a l i t y  C C C C C 

Uncert. i n  p (kPa) 0.001 0.005 0.02 0.1 1 
Uncert. i n  p ( % I  10 5 2 1 1 

Vapour Pressure o f  Diphenylmethane 

T 

K 

300 
310 
320 
330 
340 

- 

350 
360 
370 
380 
390 

400 
410 
420 
430 
440 

450 
460 
470 
480 
490 

Uncer ta in ty  
i n  

P T 
kPa K 

0.002 
0.006 
0.013 1 
0.027 1 
0.054 1 

0.103 1 
0.186 0.5 
0.325 0.5 
0.547 0.5 
0.892 0.5 

- 

1.411 0.5 
2.172 0.5 
3.260 0.5 
4.781 0.2 
6.862 0.2 

9.656 0.2 
13.34 0.2 
18.13 0.2 
24.24 0.5 
31.95 0.5 

I n t e r v a l  change 
500 41.55 0.5 
505 47.16 0.5 
510 53.36 0.5 
515 60.20 0.5 
520 67.73 0.5 

P 
x 

10 
5 
5 

5 
5 
2 
2 
2 

2 
2 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

525 
530 
535 
540 
545 

550 
555 
560 
565 
570 

575 
580 
585 
590 
595 

600 
605 
610 
615 
620 

625 
630 
635 
640 
645 

Units: 

P 
kPa 

75.99 
85.03 
94.91 

- 

105.7 
117.4 

130.1 
143.9 
158.7 
174.8 
192.1 

210.7 
230.7 
252.1 
275.0 
299.4 

325.5 
353.4 
383.0 
414.5 
447.9 

483.4 
520.9 
560.6 
602.6 
647.0 

kPa v. K 
Uncer ta in ty  

i n  
T 
K 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
1 
1 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
2 
2 

P 
0, m 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
5 
5 

P 
kPa 
- 

650 693.8 
655 743.1 
660 795.0 
665 849.7 
670 907.2 

I 675 967.6 
680 1031. 
685 1098. 
690 1167. I 695 1241. 

700 1317. 
705 1398. 
710 1482. 
715 1570. 
720 1662. 

725 1759. 
730 1859. 
735 1965. 
740 2075. 
745 2191. 

750 2312. 
755 2439. 
760 2572. 
765 2712. 
770 2860. 

677.582 
12.698 

C 
5 
50 
5 

2860 
770.000 

30.927 
C 

10 
200 
10 

Uncertainty 

T 
K 

2 
2 
2 
2 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
10 
10 
10 
10 

i n  
P 
% 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 

10 
10 

10 
10 
10 
10 
10 
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a 94001 
Sheet 1-10 

Vapour. Pressure o f  Diphenylmethane continued 

Units: atm or d g  v. OC 

P - t - 
OC mmHg 

25 0.016 
30 0.025 
35 0.038 
40 0.057 
45 0.085 

50 0.124 
55 0.179 
60 0.255 
65 0.359 
70 0.499 

75 0.686 
80 0.932 
85 1.254 
90 1.671 
95 2.205 

100 2.883 
105 3.737 
110 4.804 
115 6.127 
120 7.756 

t I O F  

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

P 
mmHg 

9.745 
12.16 
15.07 
18.57 
22.73 

27.65 
33.46 
40.27 
48.21 
57.43 

68.09 
80.34 
94.38 

- 

110.4 
128.6 

t I O F  

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

2 50 
255 
260 
265 
270 

275 
280 
285 
290 
295 

P 
mmHg 
- 

149.2 
172.5 
198.7 
228.0 
260.7 

297.2 
337.7 
382.5 
432.0 
486.5 

546.4 
612.0 
683.7 
762.0 
847.1 

939.6 
1040. 
1148. 
1265. 
1392. 

P - t - 
OC atm 

300 2.010 
305 2.202 
310 2.408 
315 2.628 
320 2.864 

325 3.116 
330 3.384 
335 3.670 
340 3.973 
345 4.296 

350 4.638 
355 5.001 
360 5.385 
365 5.791 
370 6.220 

375 6.673 
380 7.151 
385 7.654 
390 8.183 
395 8.740 

t 
OC 

400 
40 5 
410 
415 
420 

42 5 
430 
435 
440 
445 

450 
455 
460 
465 
470 

475 
480 
48 5 
490 
495 

- P 
atm 

9.326 
9.941 

- 

10.59 
11.26 
11.97 

12.72 
13.50 
14.31 
15.17 
16.06 

17.00 
17.98 
19.00 
20.07 
21.19 

22.37 
23.60 
24.89 
26.24 
27.67 

The following Sources give vapour pressure and/or critical point data for this compound. Those 
Sources used to derive the critical properties and coefficients of the vapour pressure equation 
are shown in bold type together with the pressure range (low 'L', medium IMI, normal boiling point 
only 'NI, high In'  o r  critical 'C') of the data. An asterisk (*I indicates that the Source is 
not a primary source of experimental data for this compound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

GUYE,P.A., NALLET,E., Arch.Sci.Phys.Nat., Vo1.13, No.4, p.30, 1902. C 
CRAFTS,J.M., Ber., Vo1.13, p.105, 1915. 
BLACET,F.E., LEIGHTON,P.A., BARTLETT,E.P., J.Phys.Chem., Vo1.35, p.1935, 1931. 
SMITH,R.H., ANDREWS,D.H., J.Am.Chem.Soc., Vo1.53, p.3644, 1931. 
ZELINSKI,N.D., GAVERDOVSKAYA,M.V., Chem.Ber., Vo1.64, p.435, 1931. 
KASHTANOV,L.I., J.Gen.Chem.U.S.S.R., Vo1.2, p.515, 1932. 
LAL,J.B., DUTT,S., J.Indian Chem.Soc., Vo1.9, p.565, 1932. 
WOOSTER,C.B., RYAN,J.F., J.Am.Chem.Soc., Vo1.56, p.1133, 1934. 
McKENNA,J.F., SOWA,F.J., J.Am.Chem.Soc., Vo1.59, p.470, 1937. 
JU,J.T., WOOD,C.E., GARNER,F.H., J.Inst.Petrol., V01.28, p.159, 1942. 
LARSEN,R.G., THORPE,R.E., ARMFIELD,F.A., Ind.Eng.Chem., Vo1.34, p.183, 1942. 
HENNION,G.F., KURTZ,R.A., J.Am.Chem.Soc., Vo1.65, p.1001, 1943. 
NAZAROVA,Z.N., TSUKERVANIK,I.P., Zh.Obshch.Khim., Vo1.14, p.77, 1944. 
FRIEND,J.N., HARGREAVES,W.D., Phil.Mag., Vo1.35, p.136, 1944. 
VAVON, CHAMINADE, QUESNEL, C.R.Acad.Sci., V01.220, p.850, 1945. 
FUSON,R.C., CHADWICK,D.H., WARD,M.L., J.Am.Chem.Soc., Vo1.68, p.389, 1946. 
KHARASCH,M.S., URRY,W.H., J.Org.Chem., Vo1.13, p.101, 1948. 
KORSHAK,V.V., SAMPLAVSKAYA,K.K., et al., Zh.Obshch.Khim., Vo1.19, p.690, 1949. 
LECAT,M., Tables Azeotropiques, Brussels, 1949". 
SMITH,H.A., ALDERMAN,D.M., et al., J.Am.Chem.Soc., Vo1.71, p.3772, 1949. 
BRIGHT,N.F.H., J.Chem.Soc., p.624, 1951. 
KOLESNIKOVG.S., KORSHAK,V.V., et al., 1zv.Akad.Nauk SSSR, Ser.Khim., p.596, 1951. 
SERIJAN,K.T., WISE,P.H., J.Am.Chem.Soc., Vo1.73, p.4766, 1951. 
UNGNADE,H.E., KLINE, CRANDALL, J.Am.Chem.Soc., Vo1.75, p.3333, 1953. 
WITTIG,G., CLAUSNIZER,R., Liebigs Ann.Chem., Vo1.588, p.145, 1954. 
RONDESTVEDT,C.S., BLANCHARD,H.S., J.Am.Chem.Soc., Vo1.77, p.1769, 1955. 
DASHKEVICH,L.B., Zh.Obshch.Khim., Vo1.27, p.724, 1957. 
GLASSER,F., RUELAND,H., Chem.-1ng.-Tech., Vo1.29, p.772, 1957. 
HAUSER,C.R., HAMRICK,P.J., J.Am.Chem.Soc., Vo1.79, p.3142, 1957. 

API Res.Proj.42, 1958. 
EVERETT,D.H., SWINTON,F.L., Trans.Faraday Soc., Vo1.59, p.2476, 1963. 
YIECZOREK,S.A., KOBAYASHI,R., J.Chem.Eng.Data, Vo1.25, p.302, 1980. H 
KLARA,S.M., MOHAMED,D.R., et al., J.Chem.Eng.Data, Vo1.32, p.143, 1987. 
SOHDA,M., OKAZAKI,M., IWAI,Y., J.Chem.Thermodynamics, V01.22, p.6, 1990. 
TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1993." 

Antoine equation: ln(p/kPa) = 14.21947 - 4297.566/(T/K - 90.419) for 2 < p/kPa < 200. 
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94001 
C13H12 Z-tlethylbiphenyl ( 2-Phenyltoluene) 

Sheet 1. l l a  

CAS Reg. No. 643-58-3 Mol. W t .  168.240 

Vapour Pressure I n  p = I n  pc + (N1q + N2q la5  + N3q 2.5 + N4q5)/(T/Tc) 

where T i s  the  k e l v i n  temperature on the  I n t e r n a t i o n a l  Temperature Scale o f  1990 (ITS-90), .p  is 
t he  vapour pressure, Tc, pc are t h e  c r i t i c a l  temperature and t h e  c r i t i c a l  pressure respec t i ve l y  
and q = 1 - T/Tc. 

C r i t i c a l  Temperature Tc = 755 K (tc = 481.85 "C) 
C r i t i c a l  Pressure p = 2800 kPa (pc = 27.63 atm 

/; = 2.26972 
= -8.37003 

N3 -3.8307 

N4 = -3.985 

Acentr ic  Factor = 0.450 
Normal B o i l i n g  Po in t  = 529.366 K ( = 256.216 O C  

dT/dp a t  N.B.P. = 0.452 K/kPa ( = 0.060 O C  

Normal M e l t i n g  Po in t  = 273 K ( = 0 "C)  

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 

Data Q u a l i t y  C C ( C )  
Uncert. i n  T ( K )  2 1 (0.5) 
Uncert. i n  p (kPa) 0.01 0.05 (0.2) 
Uncert. i n  p (x)  10 5 ( 2 )  

T/K (285.957) (311.858) 344.252 386.332 (443.922) 
(dp/dT I / (  kPa/K) (1.E-4 ) (8.E-4 ) 0.006 0.047 (0.336) 

Vapour Pressure o f  Z-bthylbiphenyl 
Units: kPa v. K 

T 
K 
- 

280 
290 

320 
330 
340 

350 
360 
370 
380 
390 

400 
41 0 
420 
430 
440 

450 
460 
470 
480 
490 

Uncer ta in ty  Uncer ta in ty  
i n  i n  

P T P I T  P T P I T  - 
kPa 

(5 .E-4) 
(0.001) 

(0.004) 
(0.009) 
(0.019) 
0.039 
0.076 

0.143 
0.256 
0.442 
0.736 
1.188 

(1.861) 
(2.839) 
(4.225) 
(6.145) 
(8.752) 

(12.23) 
(16.78) 
(22.64) 
(30.09) 
(39.43) 

K 

1 
1 
1 
1 
1 

1 
1 

0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.5 
1 

0, M 

10 
10 

5 
5 
5 

5 
2 
2 
2 
2 

2 
2 
2 
2 
2 

- 
I F  kPa 

500 (50.98) 
510 (65.12) 
520 (82.23) 
530 (102.7) 
540 (127.1) 

550 
555 
560 
565 
570 

575 
580 
58 5 
590 
595 

I n t e r v a l  change 
(155.8) 
(171.9) 

600 
605 
610 
615 
620 

625 
630 
635 
640 
645 

i 189.3 j 
(208.0) 
(228.1) 

(249.8) 
(272.9) 
(297.7) 
(324.2) 
(352.5) 

(382.6) 
(414.6) 

(523.2) 

(563.8) 
(606.7) 
(652.2) 
(700.1) 
(750.7) 

(448.7) 
(484.8) 

K 

1 
1 
1 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

Issued January 1994 

x 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
5 
5 
5 
5 

5 
5 
5 
5 
5 

'mmHg 

101.325 1000 2800 
(529.366) (666.431) (755.000) 

(2.211) (12.938) (31.045) 
( C )  (C) (C )  
(1) ( 5 )  (10) 

(50) (200) 
(5) (10) 

P - 
I F  kPa 

650 (804.1) 
655 (860.3) 
660 (919.4) 
665 (981.6) 
670 (1047.) 

675 (1116.) 
680 (1188.) 
685 (1263.) 
690 (1343.) 
695 (1426.) 

700 (1513.) 
705 (1604.) 
710 (1700.) 
715 (1800.) 
720 (1905.) 

725 (2015.) 
730 (2130.) 
735 (2251.) 
740 (2378.) 
745 (2511.) 

750 (2651.) 
755 (2800.) 

Uncer ta in ty  
i n  

T P 
K 

2 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 

10 
10 
10 

10 
10 

x 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

10 
10 
10 
10 
10 

10 
10 
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Sheet 

t 
OC 
- 

0 
5 
10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

l.lla 

P 
mmHg 

(0.002) 
(0.003) 
(0.006) 
(0.009) 
(0.015) 

(0.024) 
(0.036) 
(0.055) 
(0.083) 
(0.123) 

0.178 
0.256 
0.362 
0.506 
0.700 

0.956 
1.291 
1.727 
2.288 
3.002 

- 

0 
94001 

Vapour Pressure o f  2-Hethylbiphenyl continued 

Units: atm or d g  v. OC 
t 1 o c  

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

P 
mmHg 

3.905 
5.035 
6.440 
8.172 

- 

10.29 

(12.87) 
(15.99) 
(19.73) 
(24.20) 
(29.49) 

(35.74) 
(43.07) 
(51.63) 
(61.58) 
(73.08) 

(86.32) 
(101.5) 
(118.8) 
(138.5) 
(160.8) 

200 
205 
2 10 
215 
220 

225 
230 
235 
240 
245 

(186.0) 
(214.4) 
(246.1) , 

(281.6) 
(321.1) 

(365.0) 
(413.6) 
(467.2) 
(526.3) 
(591.2) 

250 (662.3) 
255 (740.1) 
260 (824.8) 
265 (917.1) 
270 (1017.) 

275 (1126.) 
280 (1243.) 
285 (1370.) 
290 (1507.) 
295 (1654.) 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

P 
atm 
- 

(2.384) 
(2.607) 
(2.846) 
(3.101) 
(3.373) 

(3.973) 
(3.664) 

(4.301) 
(4.650) 
(5.021) 

(5.413) 
(5.828) 
(6.268) 
(6.732) 
(7.221) 

(7.738) 
(8.282) 
(8.854) 
(9.457) 
(10.09) 

t 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

475 I 480 

P 
atm 

(10.76) 
(11.46) 
(12.19) 
(12.96) 
(13.76) 

(14.61) 
(15.50) 
(16.42) 
(17.40) 
(18.41) 

(19.48) 
(20.60) 
(21.77) 
(23.00) 
( 24.29) 

(25.65) 
(27.08) 

- 

The following Sources give vapour pressure and/or critical point data for this compound. Those 
Sources used to derive the critical properties and coefficients of the vapour pressure equation 
are shown in bold type together with the pressure range (low 'L', medium 'M', normal boiling point 
only 'NI, high ' H '  o r  critical 'C') of the data. An asterisk (*) indicates that the Source is 
not a primary source of experimental data for this compound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

DIETRICH,W., Helv.Chim.Acta, Vo1.8, p.149, 1925. 
GELISSEN,H., HERMANS,P.H., Chem.Ber., Vo1.58, p.476, 1925. 
GOFIBERG,H., PERNERT,J.C., J.Am.Chem.Soc., Vo1.48, p.1372, 1926. N 
SHERWOOD,I.R., SHORT,W.F., STANSFIELD,R., J.Chem.Soc., p.1832, 1932. 
BRULL,L., Gazz.Chim.Ital., Vo1.65, p.19, 1935. 
LEHMANN,E., PASCHE,W., Chem.Ber., Vo1.68, p.1146, 1935. 
COOK,J.W., DICKSON,G.T., JACK,J., J.Chem.Soc., p.139, 1950. H 
GOM,I.A., YISE,P.H., J.Am.Chem.Soc., Vo1.72, p.3076, 1950. N 
CA"ON,C.G., SUTHERLAND,G.B.B.H., Spectrochim.Acta, Vo1.4, p.373, 1951. N 
GOODMAN,I.A., WISE,P.H., NACA TN No.2260, Nat.Adv.Comm.Aeron., USA, 1951. 
BRAUDE,E.A., FORBES,W.F., J.Chem.Soc., p.3776, 1955. 
OTT,D.G., SMITH,G.G., J.Am.Chem.Soc., Vo1.77, p.2325, 1955. H 
TRC Thermodynamic Tables, Texas A dr M Univ., Loose leaf data sheets extant 1993.* 

The following Sources were used to estimate critical point data for this compound. 
PITZER,K.S., et al., Thermodynamics, McGraw-Hill, 1961.* 
AMBROSE,D., NPL Report Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978." 
AMBROSE,D., NPL Report Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* 

Antoine equation: ln(p/kPa) = 14.21956 - 4222.143/(T/K - 89.615) for 2 < p/kPa < 200. 
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94001 E5 
DU 

0 
Sheet l . l l b  

C13H12 34ethylbiphenyl (3-Phenyltoluene) 

CAS Reg. No. 643-93-6 Mol. Wt. 168.240 

Vapour Pressure .In p = In p, + (Nlq + N2q 1.5 + N3q 2'5 + N4q5)/(T/Tc) 

where T is the kelvin temperature on the International Temperature Scale o f  1990 (ITS-901, .p is 
the vapour pressure, T,, pc are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature Tc = 767 K (tc = 493.85 O C )  

Critical Pressure p = 2750 kPa (pc = 27.14 atm) 

NE = 2.48947 !; = -4.3841 

= -8.66565 

N4 = -3.968 

,Acentric Factor = 0.499 

Normal Melting Point = 278 K ( = 5 "C) 

Normal Boiling Point = 543.740 K ( = 270.590 "C) 
dT/dp at N.B.P. = 0.454 K/kPa ( = 0.061 OC/mmHg) 

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 2750 
T /K 
(dp/dT)/(kPa/K) (l.E-4 ) (8.E-4 ) (0.006) (0.047) 0.333 

C C (C) (C) 
0.5 2 (10) (20) 

Data Quality (C) 
Uncert. in T (K) (1) 
Uncert. in p (kPa) (0.05) 0.2 5 (100) (500) 
Uncert. in p (%I  ( 5 )  2 5 (10) (20) 

(297.162) (323.642) (356.672) (399.434) 457.715 543.740 (680.872) (767.000) 
2.202 (12.986) (31.070) 

T 
K 
- 

280 
290 

320 
330 
340 

350 
360 
370 
380 
390 

400 
410 
420 
430 
440 

450 
460 
470 
480 
490 

P 
kPa 
- 

(2.E-4) 
(5.E-4) 

(0.001) 
(0.003) 
(0.007) 
(0.016) 
(0.033) 

(0.066) 
(0.123) 

(0.380) 
(0.635) 

(1.027) 
(1.613) 
(2.469) 
3.686 
5.381 

7.692 

(0.220) 

10.79 
14.86 
20.13 
26.85 

Uncertainty 
in 

Vapour Pressure o f  3-flethylbiphenyl 

Units: kPa v. K 
Uncertainty 

1 5 
1 5 
1 5 
1 2 
0.5 2 

0.5 2 
0.5 2 
1 2 
1 2 
1 2 

500 35.31 
510 45.83 
520 58.76 
530 74.46 
540 93.35 

Interval change 
550 (115.9) 
555 (128.6) 
560 
565 
570 

575 
580 
585 
590 
595 

600 
605 
610 
615 
620 

625 
630 
635 
640 
645 

(142.5j 
(157.5) 
(173.7) 

(191.2) 
(210.0) 
(230.2) 
(252.0) 
(275.2) 

(300.1) 
(326.8) 
(355.2) 
(385.4) 
(417.7) 

(451.9) 
(488.3) 
(526.8) 
(567.7) 
(610.9) 

T 
K 

1 
1 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

in 
P 
0, 10 

2 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
10 
10 

10 
10 
10 
10 
10 

P 
kPa 
- 

650 (656.7) 
655 (704.9) 
660 (755.9) 
665 (809.7) 
670 (866.3) 

675 (926.0) 
680 (988.7) 
685 (io55.). 
690 (1124.) 
695 (1197.) 

700 (1273.) 
705 (1354.) 

715 (1526.) 
720 (1619.) 

710 (i43a.) 

725 (1716.) 
730 (1818.) 
735 (1925.) 
740 (2037.) 
745 (2154.) 

750 (2278.) 
755 (2408.) 
760 (2545.) 
765 (2689. j 

Uncertainty 

T 
K 

5 
5 
5 
5 
5 

5 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

20 
20 
20 
20 

in 
P 
x 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
20 
20 
20 

20 
20 
20 
20 
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