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ESDU DATA ITEM No.93028 

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and unpublished, and invariably supported by original work of ESDU staff engineers or consultants.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 is 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 particular 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 

Members 
Dr D.Ambroset 
Dr E.Brunner* 
Dr M.W.Chase* 
Dr J.R.Downey* 
Dr B.Edmonds 
Dr G.Hobson 
Dr A.E.Humphreys 
Mr S.R.Knight 
Dr A.P.Laughton 
Dr K.N.Marsh* 
Mrs K.M.deReuck 
Mr J .T. R.Watson 

- Independent 

- Independent 

- 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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93028 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 
FUSED RING CW0UH)S 

Sheet Formula 
1.00 C9Hs 
1.01 C9H10 

3.00 C12H10 
4.00 C13H10 

5.00a C14H10 
5.00b C14H10 

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

Name 
Indene 
Indane 

CONTENTS 
INTRODUCTION Page 1 
NOTATION AND UNITS Page 2 
SOURCES OF DATA Page 2 
EVALUATION AND CORRELATION Page 2 
DISCUSSION OF UNCERTAINTIES Page 3 
ANTOINE E UATION Page 4 

TABLE 1 Page 5 
REFERENCE!! Page 4 
COMPOUND TABLES in the following order 

cis-Hexahydroindane 
trans-Hexahydroindane 

1,l-Dimethylindane 

Naphthalene 
1,2,3,4-Tetrahydronaphthalene 

Decalin (cis + trans mixture) 
cis-Decahydronaphthalene 
trans-Decahydronaphthalene 

1-Methylnaphthalene 
2-Methylnaphthalene 

5-Methyl-1,2,3,4-tetrahydronaphthalene 
6-Methyl-1,2,3,4-tetrahydronaphthalene 

1-Ethylnaphthalene 
2-Ethylnaphthalene 

1,2-Dimethylnaphthalene 
1,3-Dimethylnaphthalene 
1,4-Dimethylnaphthalene 
1,5-Dimethylnaphthalene 

1,6-Dimethylnaphthalene 
1,7-Dimethylnaphthalene 
1,8-Dimethylnaphthalene 

2,3-Dimethylnaphthalene 
2,6-Dimethylnaphthalene 
2,7-Dimethylnaphthalene 

1-Propylnaphthalene 
2-Propylna hthalene 
1-Isopropy !?naphthalene 
2-Isopropylnaphthalene 

Acenaphthene 
Fluorene 

Anthracene 
Phenanthrene 

Fluoranthene 
Pyrene 
Carbazole 

Alternative Names 

2,3-Dihydroindene 

*cis-Octahydroindene 
*trans-Octahydroindene 

l,l-Dimethyl-2,3-dihydroindene 

Tetralin 

*Decahydronaphthalene 
*cis-Decalin 
*trans-Decalin 

5-Methyltetralin 
6-Methyltetralin 

1- 1-Methylethyl -naphthalene 
2-[ 1-Methylethyl ]-naphthalene 

* For these compounds other alternative names are shown at the head o f  the relevant Sheets 
.NE. To allow for the future issue of omitted compounds sheet numbers are not always consecutive 
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93028 
VAPOUR PRESSURES AND C R I T I C A L  POINTS OF L I Q U I I X  

FUSED R I N G  CW0UH)S 

1. INTRODUCTION 

This  Data I t em presents  saturated vapour pressures o f  t h e  fused r i n g  compounds shown i n  t h e  

order  o f  arrangement on t h e  Contents page. Space permi ts  t h e  l i s t i n g  o f  on ly  one a l t e r n a t i v e  

name f o r  each compound b u t  for  some compounds an a d d i t i o n a l  a l t e r n a t i v e  name i s  shown a t  t h e  

head o f  t h e  r e l e v a n t  Sheet. 

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 vapour pressureequat ion fora l l thecompounds.  

On t h e  f o l l o w i n g  Sheets, t h e  values o f  vapour pressure for  each compound have been obta ined by 

c a l c u l a t i o n  from t h e  Wagner vapour-pressure equat ion g iven a t  t h e  top  o f  each Sheet. Using t h e  

c r i t i c a l  temperature and the  c r i t i c a l  pressure given, t h e  numerical  values o f t h e  c o e f f i c i e n t s  

wereder ivedby 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 of a l l  t h e  data. Note t h a t  est imated values 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  the  a c e n t r i c  factor ,  t he  normal b o i l i n g  p o i n t ,  t he  value 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 enclose data a t  those 

temperatures which are outs ide the  range o f  suppor t ing exper imental  data. 

The t a b l e  o f  Data a t  Spec i f i ed  Pressures f o r  each compound gives,  a t  each pressure, t h e  

temperature and the  d e r i v a t i v e  o f  pressure wi th respect  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 ves  an assessment o f  t h e  data q u a l i t y  ind icated,  i n  decreasing order,  by one o f  t h e  

l e t t e r s  ! A 1 ,  IB '  or  I C 1 .  Except a t  very low pressures, t h e  est imated u n c e r t a i n t i e s  i n  

temperature and pressure which are dependent upon the  data q u a l i t y  are shown below each 

l e t t e r  rounded t o  1, 2 ,  o r  5 t imes a power o f  10. Uncer ta in t i es  are discussed a t  g rea te r  

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

Tabulated values o f  vapour pressure a re  presented i n  two s e t s  o f  u n i t s ,  namely, (i) pressures 

i n  kPa a t  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 ives 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 ,  pressures are g i ven  a t  temperatures from j u s t  above the  me l t i ng  p o i n t  t o  jus 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 he  space ava i l ab le ,  a l a r g e r  temperature 

i n t e r v a l  i s  f requen t l y  used a t  low temperatures. For compounds wi th very h i g h  est imated 

c r i t i c a l  temperatures the  tab les  are u s u a l l y  t runcated a t  a convenient temperature somewhat 

l e s s  than the  c r i t i c a l  value. For  compounds for  which the  a v a i l a b l e  data are low i n  e x t e n t  or 

q u a l i t y  t h e  tabu la ted  values are terminated a t  a few atmospheres pressure. 

The sources o f  i n fo rma t ion  which g i v e  vapour pressure and/or c r i t i c a l  p o i n t  data for t h e  

compound considered a re  l i s t e d  on t h e  reverse s ide  o f  each sheet. Those sources t h a t  were 

used t o  de r i ve  t h e  c r i t i c a l  p r o p e r t i e s  and the c o e f f i c i e n t s  o f  t he  vapour pressure equat ion 

a re  shown i n  b o l d  type together wi th t h e  pressure ranges o f  t h e i r  data. These a r b i t r a r y  

pressure ranges are descr ibed i n  Sect ion 3 .  
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93028 
2 .  

3. 

1 4. 

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  o n  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,N3,N4 

P vapour pressure 

q ( l -T/Tc) 

T k e l v i n  temperature 

t 

Note. 

Subscripts 

b 

C 

m 

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

Cels ius temperature (T-273.15) or Fahrenhei t  temperature (9T/5-459.67) 

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

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 m e l t i n g  p o i n t  

SOURCES O f  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 reg ions which may loose ly  be def ined as:- 

(a )  

(b )  

( 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 ,  

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

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

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

The exper imental  data repor ted f o r  t he  low and h i g h  pressure ranges are usua l l y  less 

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  with 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 i g h  pressure range the  u n c e r t a i n t i e s  

increase progress ive ly  with 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.  

Very r e l i a b l e  medium pressure range measurements have been made on n ine  o f  t he  compounds 

consideredhereand f o r  t h reeo f  these, indane, naphthalene and t e t r a l i n t h e c r i t i c a l  temperature 

and the c r i t i c a l  pressure have a l so  been measured. The c r i t i c a l  temperatures only  o f  another 

f i v e  o f  these compounds have a l so  been measured. R e l i a b l e  low pressure data e x i s t  f o r  e i g h t  

o f  t h e  compounds and the  t r i p l e  p o i n t  o f  naphthalene has a l so  been determined. 

EVALUATION AND CORRELATION 

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

the  shapes 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  fo 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 h e i r  

Wagner equations. I n  Reference 6 Ambrose and Walton have demonstrated t h i s  phenomenon f o r  the 

twohomologousse r i e so fnorma l  alkanes and alkan-1-01s. Thus, for c e r t a i n  c lasses o f  compounds 
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93028 E5 
Du 

it is possible to establish criteria that should be met by vapour-pressure curves based on 

less extensive or  less reliable data. 

In Reference 3 Ambrose and Davies show how very low vapour pressures may be obtained from the 

differences between the ideal gas heat capacity and the liquid heat capacity at various 

temperatures. The procedure involves two integrations and, rigorous treatment also requires 

the liquid molar volume and the second virial coefficient of the vapour. Low range vapour 

pressures obtained in this way were included in the data used to derive the vapour-pressure 

equations of nearly all of the alkanes in Reference 6 but, in general, were not available 

for the alkanols. 

U 

InReference 7Watson, reversing the procedure, derived the difference between the ideal gas and 

liquidheat capacities from the the second differential of the Wagner vapour-pressure equation. 

He plotted this difference against reduced temperature from the melting point to the normal 

boiling point for all the alkanes and alkanols in Reference 7. Although only valid up to reduced 

temperatures of about 0.5 these were shown to be a well ordered, uniformly varying set of curves 

for both series. Denoting the differences between the ideal gas and liquid heat capacities at 

reduced temperatures o f  0.3 and 0.5 by, say, D3 and D5 respectively, it was noted that for the 

alkanes from propane to hexadecane, the variation of D3/D5 with 05 could be represented by a 

straight line without significant error. 

For  the compounds considered here the unconstrained extrapolations of the vapour pressure 

curves of the compounds with the most extensive reliable data yielded values of D3/D5 which 

were not inconsistent with the line for the alkanes. The equations of these compounds were 

then used to derive a correlation which was similar in form to that derived for the alkanes, 

see Items 84022,  84028 and 85002. The vapour pressure equations of the fused-ring hydrocarbons 

with less extensive or  less reliable data were the obtained by using this correlation to fit 
their data. 

For  most o f  the compounds considered here saturated liquid density data were available, see 

Item 93029,  and for most compounds the critical temperature and pressure were adjusted until 

they were optimum values for the correlation of both properties. 

@ 5 .  DISCUSSION OF UNCERTAINTIES 

At any temperature, the estimated uncertainties in the tabulated values o f  temperature and 

pressure are dependent upon the reliability of the experimental and estimated data on which 

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

less certain than values dependent upon measured data. 

The reliability o f  the experimental or  estimated data may vary considerably over the entire 

liquid range of a compound. The term 'data quality' is used here to express the assessed 

reliability of the fitted data'and hence also the reliability o f  the tabulated values. In 
the table o f  Data at Specified Pressures the data quality at each pressure is denoted by one 

o f  the letters 'A', ' B '  or  'C'. 

The majority of reliable data are considered of quality 'A' with uncertainties of about 0.01 

to 0.1 K at the normal boiling point or about 0.1 to 1 K at the critical point. Similarly 
the letters ' B '  and 'C' indicate that the vapour pressures are based on progressively less 

reliable data, the uncertainties increasing tenfold with each successive letter. 

3 
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6 .  

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  r a t h e r  speculat ive and t h a t  for  some compounds they may be 

underestimated. I f  t h e  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 on ly  as c o r r e l a t i n g  

parameters. Furthermore, s ince the  a c e n t r i c  f a c t o 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 f o r  these compounds i s  high, poss ib ly  

greater  than 0.05. 

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 r a n g e s o f  temperature or pressure. The c o e f f i c i e n t s  o f t h e  Antoine equation 

g iven a t  the end of  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 d e v i a t i o n  of  each f i t  i s  

u s u a l l y  between 0.05 and 0.1 per cent.  

WARNING. Although, f o r  most compounds, t he  Antoine equat ion may be used up t o  about 500 kPa 

w i thou t  undue a d d i t i o n a l  e r r o r ,  use a t  pressures outs ide the range 2 t o  500 kPa w i l l  g i ve  vapour 

pressures t h a t  ge t  progress ive ly  lower than the values g iven by the Wagner equation. 
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UK, September 1978. 

C o r r e l a t i o n  and es t ima t ion  o f  vapour- l iqu id  c r i t i c a l  p roper t i es :  

11. C r i t i c a l  p r e s s u r e s  and  c r i t i c a l  v o l u m e s  o f  o r g a n i c  

compounds. NPL Report Chem. 98, Na t iona l  Phys i ca l  Laboratory, 

Teddington, Middlesex, UK, May 1979. 

C o r r e l a t i o n  and es t ima t ion  of  vapour pressures 111. Reference values 

f o r l o w p r e s s u r e e s t i m a t i o n s .  J.Chem.Thermodynamics, V01.12, pp.871- 

879, 1980. 

Vapour pressures and c r i t i c a l  temperatures and c r i t i c a l  pressures 

o f  some a lkanoic  acids:  C 1  t o  C10. J.Chem.Thermodynamics, Vo1.19, 

pp.505-519, 1987. 

Vapour pressures and c r i t i c a l  temperatures and c r i t i c a l  pressures 

of  C5 and C6 c y c l i c  a lcohols  and ketones. J.Chem.Thermodynamics, 

V01.19, pp.903-909, 1987. 

Vapour pressures up t o  t h e i r  c r i t i c a l  temperatures o f  normal alkanes 

and alkan-1-01s. Pure & Appl.Chem., Vo1.61., pp.1395-1403, 1989. 

P r i v a t e  Communication, 1990. 
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93028 E5 
DU 

0 
TABLE 1 \ 

Summary o f  Constants i n  the  Wagner vapour pressure equat ion 

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

Sheet Name 

1.00 Indene 
1.01 Indane 

1.02a cis-Hexahydroindane 
1.02b trans-Hexahydroindane 

Tc Pc N1 N2 N3 N4 
K kPa 

695 4100 -7.53521 1.68035 -2.1936 -3.920 
684.9 3950 -7.54029 1.61579 -2.0636 -4.098 

663 3350 -7.47396 1.72648 -2.1918 -3.954 
650 3200 -7.49536 1.81388 -2.3756 -3.603 

1.20 1,l-Dimethylindane 679 2850 -7.94911 2.13831 -3.2802 -3.478 

2.00 Naphthalene 749 4075 -7.55491 1.78374 -2.3774 -3.295 
2.01 1,2,3,4-Tetrahydronaphthalene 720 3650 -7.71744 1.89327 -2.6918 -3.673 

2.02 Deca l i n  ( c i s  + trans m ix tu re )  695 3150 -7.56327 2.11771 -2.8967 -3.092 
2.02a cis-Decahydronaphthalene 702 3250 -7.52848 1.85201 -2.4648 -3.680 
2.02b trans-Decaliydronaphthalene 687 3100 -7.51307 1.87827 -2.5215 -3.328 

2.10a 1-Methylnaphthalene 772 3600 -7.82308 1.97924 -2.9005 -3.392 
2.10b 2-Methylnaphthalene 765 3550 -7.82974 1.96527 -2.9257 -3.366 

2.11a 5-Methyl-1,2,3,4-tetrahydronaphthalene 740 3200 -8.09014 2.10827 -3.3552 -3.794 
2.11b 6-Methyl-1,2,3,4-tetrahydronaphthalene 732 3100 -8.02817 2.07158 -3.2445 -3.772 

2.20a 1-Ethylnaphthalene 
2.20b 2-Ethylnaphthalene 

2 . 2 0 ~  1,2-Dimethylnaphthalene 
2.20d 1,3-Dirnethylnaphthalene 
2.20e 1,4-Dimethylnaphthalene 
2.20f 1,5-Dimethylnaphthalene 

2.209 1,6-Dirnethylnaphthalene 
2.20h 1,7-Dimethylnaphthalene 
2.20i 1,8-Dirnethylnaphthalene 

2.20J 2,3-Dimethylnaphthalene 
2.20k 2,6-Dimethylnaphthalene 
2.201 2,7-Dirnethylnaphthalene 

2.30a 1-Propylnaphthalene 
2.30b 2-Propylnaphthalene 
2 . 3 0 ~  1-Isopropylnaphthalene 
2.30d 2-Isopropylnaphthalene 

3.00 Acenaphthene 
4.00 Fluorene 

5.00a Anthracene 
5.00b Phenanthrene 

6.00 f luoranthene 
6.01 Pyrene 
8.00 Carbazole 

773 3150 -8.14217 2.21467 -3.5659 -3.632 
772 3100 -8.12264 2.20124 -3.5247 -3.629 

784 3200 -8.17468 2.15891 -3.5064 -3.825 
782 3150 -8.15247 2.14554 -3.4667 -3.817 
789 3250 -8.09378 2.11044 -3.3617 -3.795 
787 3250 -8.05042 2.08471 -3.2842 -3.780 

788 3250 -7.97320 2.03934 -3.1465 -3.753 
786 3200 -7.95629 2.02949 -3.1163 -3.747 
803 3050 -8.01746 2.06528 -3.2254 -3.768 

790 3200 -8.09760 2.11271 -3.3685 -3.797 
781 3200 -8.06805 2.09515 -3.3157 -3.786 
783 3150 -8.02624 2.07044 -3.2411 -3.771 

780 2800 -8.32268 2.24918 -3.7718 -3.883 
783 2800 -8.25197 2.20580 -3.6449 -3.855 
769 2750 -8.42076 2.31013 -3.9482 -3.924 
774 2750 -8.25191 2.20576 -3.6448 -3.855 

831 3900 -7.73450 1.91816 -2.7471 -3.679 
850 3900 -7.97521 2.04052 -3.1501 -3.754 

923 3650 -7.69698 1.88186 -2.6556 -3.667 
912 3600 -7.82882 1.95609 -2.8895 -3.706 

975 3500 -7.75140 1.91229 -2.7521 -3.683 
989 3550 -7.93466 2.01692 -3.0778 -3.740 
928 3900 -8.16698 2.15427 -3.4927 -3.822 
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93028 

2 
1 

1 
1 
0.5 
0.5 
0.2 

- 

Sheet 1.00 
CgHs Indene 

CAS Reg. No. 95-13-6 Mol. Wt. 116.160 

c 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

Vapour Pressure 

0.1 
0.1 
0.1 
0.1 
0.1 

In p = In p, + (N1q + N2q 1.5 + N3q 2'5 + N4q5)/(T/Tc) 

600 (1348.) 
605 (1440.) 
610 (1537.) 
615 (1638.) 
620 (1745.) 

where T is the kelvin temperature on the International Temperature Scale o f  1990 (ITS-90),,p is 
the vapour pressure, Tc, p, are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature Tc 695 K (tc = 421.85 OC) 

Critical Pressure p 4100 kPa (pc 40.46 atm) 
NC - -7.53521 
N1 1.68035 2 -  
N3 = -2.1936 
N4 = -3.920 

Acentric Factor = 0.304 
Normal Boiling Point = 455.717 K ( = 182.567 O C )  

dT/dp at N.B.P. = 0.404 K/kPa ( = 0.054 OC/mmHg) 
Normal Melting Point 272 K ( = -1 "C) 

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 4100 
T/K (291.452) (328.540) 379.586 455.717 (578.421) (695.000) 
(dp/dT 1 /( kPa/K) (0.007) (0.054) 0.37~ 2.477 (14.360) (44.452) 
Data Quality (C) B A (6) (6) 
Uncert. in T (K) (0.5) 0.1 0.02 (0.2) (5) 
Uncert. in p (kPa) (0.02) 0.05 0.05 (5) (200) 
Uncert. in p (5 )  (2) 0.5 0.05 (0.5) (5) 

Vapour Pressure o f  Indene 

Uncertainty 
in 

T D T - 
K 

.- 
kPa 

280 (0.042) 
290 (0.090) 

300 (0.181) 
(0.344) 
(0.623) 

@ 310 
320 

K 

330 ii.oslj 0.5 
340 (1.804) 0.2 

350 (2.908) 0.2 
360 (4.538) 0.2 
370 6.879 0.2 
380 10.16 0.1 
390 14.64 0.1 

Interval change 
400 20.65 0.05 

41 0 28.54 0.05 
415 33.32 0.05 
420 38.73 0.05 

h05 24.34 0.05 

425 44.83 0.05 
430 51.68 0.05 
435 59.34 0.02 
440 67.89 0.02 
445 77.39 0.02 

0.2 
0.2 
0.2 
0.2 
0.1 

0.1 
0 . .1 
0.1 
0.1 
0.05 

525 

535 
540 
545 

5 50 
555 
560 
565 
5 70 

5 30 

Units: 

P 
kPa 

87.93 
99.56 

(112.4) 
(126.5) 
(141.9) 

(158.8) 
(177.2) 
(197,2) 
(218.9) 
(242.4) 

(267.9) 
(295.3) 
(324.9) 
(356.6) 
(390.7) 

(427.3) 
(466.3) 
(508.1) 
(552.5) 
(599.9) 

- 

(650.3) 
(703.8) 
(760.6) 
(820.8) 
(884.5) 

kPa v. K 
Uncertainty 

in 
T 
K 

0.02 
0.02 
0.02 
0.02 
0.02 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

P 
0,  10 

0.05 
0.05 
0.05 
0.05 
0.05 

P - T 
K kPa 
- 

575 (951.8 
580 (1023.) 
585 (1098.) 
590 (1177.) 
595 (1260.) 

630 (1974. j 
635 (2097.) 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.5 
0.5 
0.5 
0.5 

650 (2500.) 
655 (2647.) 
660 (2801.) 
665 (2962.) 
670 (3130.) 

675 (3306.) 
680 (7491.) 
685 (3684.) 
690 (7886.) 
695 (4100.) 

Uncertainty 
in 

T 
K 

0.2 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
1 
1 
1 

1 
1 
1 
2 
2 

P 
0, 10 

0.5 
0.5 
0.5 
0.5 
0.5 

1 
1 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
2 
2 

2 
5 
5 
5 
5 
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93028 
Vapour Pressure  o f  Indene cont inued 

U n i t s :  atm or mnHg v.  O C  

Sheet 

t 
O C  

- 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

1-00 

P 
mmHg 

(0.274) 
(0.405) 
(0.590) 
(0.846) 

(1.197) 
(1.669) 
(2.298) 
(3.124) 
(4.200) 

(5.583) 
(7.345) 
(9.567) 

- 

(0.182) 

(12.34) 
(15.79) 

(20.02) 
(25.17) 
'( 31.42 ) 
(38.92) 
(47.87) 

t 

O C  

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

- 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

P 
mmHg 

58.50 
71.02 
85.70 

- 

102.8 
122.7 

145.6 
171.9 
201.9 
236.1 
274.9 

318.7 
367.9 
423.1 
484.7 
553.3 

629.3 
713.5 

(806.3) 
(908.3) 

(1020. ) 

t 

O C  

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

- P 
atm 

(1.504) 
(1.679) 
(1.871) 
(2.079) 
(2.305) 

( 2.549) 
( 2.812) 

(3.729) 

(4.457) 
(4.859) 
(5.287) 
(5.744) 

(3.096) 
(3.401) 

(4.081) 

(6.231) 
(6.747) 
(7.296) 
(7.877) 
(8.492 

300 
305 
3 10 
315 
320 

325 
330 
335 
340 
34 5 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

The f o l l o w i n q  Sources q i v e  vapour p ressure  and/or c r i t i c a l  p o i n t  

P 
atm 
- 

(9.143) 
(9.831) 

(10.56) 
(11.32) 
(12.13) 

( 12.98) 
(13.87) 
(14.81) 
(15.79) 
(16.83) 

(17.91) 
(19.05) 
(20.24) 
(21.49) 
(22.79) 

(24.16) 

(27.08) 
(28.64) 
(30.27) 

(25.58) 

P - t I a c  atm 

400 (31.98) 
405 (33.77) 
410 (35.64) 
415 (37.60) 
420 (39.67) 

da ta  f o r  t h i s  compound. Those 
Sources used- to  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 c o e f f i c i e n t s  o f  t h e  vapour p ressure  equa t ion  
a re  shown i n  b o l d  t ype  toge the r  with t h e  pressure  range ( low ' L ' ,  medium ' M ' ,  normal b o i l i n g  p o i n t  
o n l y  I N ' ,  h i g h  ' H '  or c r i t i c a l  'C') o f  t h e  data.  An a s t e r i s k  ( * )  i n d i c a t e s  t h a t  t h e  Source i s  
n o t  a p r imary  source o f  exper imenta l  da ta  f o r  t h i s  compound. 

1 BURCHFIELD,P.E., J.Am.Chem.Soc., Vo1.64, p.2501, 1942. 
2 BRESTON,-. , GAUGER,-., Am.Gas Assoc.Pr., Vo1.28, p.492, 1946. 
3 STULL,D.R., SINKE,G.C., McDONALD,R.A., Pure Appl-Chem., V01.2, p.315, 1961. M 
4 TRC Thermodynamic Tables, Texas A & M Univ.,  Loose l e a f  da ta  sheets e x t a n t  1993." 

The f o l l o w i n g  Sources were used t o  es t ima te  c r i t i c a l  p o i n t  da ta  f o r  t h i s  compound. 
AMBROSE,D., NPL Report  Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.Y 
AMBROSE,D., NPL Report  Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* 

Anto ine  equat ion :  ln (p /kPa)  = 14.12939 - 3698.541/(T/K - 66.850) f o r  2 < p/kPa < 200. 
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0.2 1 
0.1 0.5 

'500 
505 
510 
515 
520 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

625 
630 
635 
640 
645 

650 
655 
660 
665 
670 

93028 - 

Sheet 1-01 
C9Hlo Indane (2,34ihydraindene) 

CAS Reg. No. 496-11-7 Mol. Wt. 118.180 

Vapour Pressure In p = In p, + (Nlq + N2qlW5 + N3qZa5 + N4q5)/(T/Tc) 

where T is the kelvin temperature on the International Temperature Scale o f  1990 (ITS-90), ,p is 
the vapour pressure, Tc, pc are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature Tc = 684.9 K (t, = 411.75 OC) 
Critical Pressure = 3950 kPa (pc 38.98 atm) bc - -7.54029 

N1 1.61579 
t$ 1 -2.0636 

- -4.098 

Acentric factor = 0.308 
Normal Boiling Point = 451.010 K ( = 177.860 OC) 
dT/dp at N.B.P. = 0.401 K/kPa ( = 0.053 OC/rnmHg) 
Normal Melting Point = 222 K ( = -51 OC) 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 
T/K (237.615) (259.958) (288.052) (324.778) 375.399 451.010 
(dp/dT)/(kPa/K) (1.E-4 ) (9.E-4 1 (0.007) (0.054) 0.381 2.493 
Data Quality 
Uncert. in T (K) 

1000 3950 
572.893 684.900 
14.470 43.487 
A A 
0.1 0.2 
2 10 

ic, . B B 
(0.2) 0.1 0.1 
(0.01) 0.02 0.2 Uniert. in p (I;P~) 

Uncert. in p (%) (1, 0.2 0.2 0.2 0.2 

Vapour Pressure of Indane 

Units: kPa v. K 
Uncertainty 

in 
Uncertainty 

in 
P T P 
kPa K 10 

- 
0, 

Uncertainty 
in 

T 
K 
- P -- T 

K kPa 
- P - T 

K kPa 
- 

575 1031. 
580 1107. 
585 1187. 
590 1272. 
595 1361. 

600 1454. 
605 1552. 
610 1656. 
615 1764. 
620 1878. 

T 
K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

P 
0, <O 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

T 
K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
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 

P 
0, ,O 

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 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 

Interval change 
98.83 
111.7 
125.8 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

(4.E-4) 
(0.001 

(0.004) 
(0.010) 
(0.024) 
(0.055) 
(0.115) 

230 
240 

141.2 
158.2 

176.6 
196.7 
218.6 
242.2 
267 - 8 
295.4 
325.2 
357.2 
391.6 
428.4 

467.8 
509.9 
554.9 
602.7 
653.7 

707.8 
765.2 
826.1 
890.6 
958.8 

270 
280 
290 

(0.228) 
(0.429) 
(0.768) 
(1.320) 
(2.182) 

(3.484) 
5.392 
8.110 

1997. 
2122. 
2253. 
2390. 
2533. 

2684. 

300 
310 
320 
330 
340 

350 
360 
370 
380 
390 

::: 1 E; 0.1 
0.1 
0.1 0.2 535 

2841. 
3005. 
3177. 11.89 

17.02 
0.1 0.2 540 
0.1 0.2 1 545 3357. 

3546. 
3745. 

0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 

550 
555 
560 
565 
570 

400 
410 
420 
430 
440 

23.84 
32.75 
44.19 
58.65 
76.67 
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93028 

(24.03) 
(30.09) 

37.39 
46.13 
56.52 

68.80 
83.22 

100.1 
119.6 
142.3 

168.3 
198.0 
232.0 
270.5 
314.0 

363.0 
418.0 
479.4 
547.9 
623.9 

Sheet 

t 
O C  

-50 
-45 
-40 
-35 
- 30 

-25 
-20 
-15 
- 10 

-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

- 

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

1.01 

P 
mmHg 
- 

(0.001) 
(0.002) 
(0.004) 
(0.008) 
(0.014) 

(0.024) 
(0.039) 
(0.063) 

(0.156) 

(0.237) 
(0.355) 
(0.522) 
(0.755) 
(1.077) 

(1.513) 
(2.097) 
(2.871) 
(3.882) 
(5.190) 

(6.864) 

(0.100) 

(8.984) 
(11.64) 
(14.95) 
(19.03) 

t I o c  

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

Vapour Pressure o f  Indane continued 

Units: atm or mnHg v.  OC 

P 
atm 

1.674 
1 .866 
2.075 
2 - 302 
2.547 

2.812 
3.098 
3.406 
3.736 
4.091 

4.470 
4.876 
5.309 
5.770 
6.262 

6.784 
7.339 
7.927 
8.550 
9.209 

t 1 o c  

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

P 
atm 

9.906 

- 

10.64 
11.42 
12.24 
13.10 

14.00 
14.96 
15.96 
17.01 
18.11 

19.27 
20.48 
22.75 
23.08 
24.47 

25.93 
27.45 
29.05 
30.72 
32.47 

P 
atm 
- t 

400 34.30 
36.22 
38.25 

The f o l l o w i n g  Sources give vapour p ressure  and/or c r i t i c a l  p o i n t  da ta  for t h i s  compound. Those 
Sources 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 c o e f f i c i e n t s  o f  t h e  vapour p ressure  equa t ion  
a re  shown i n  b o l d  type  toge the r  wi th t h e  pressure  range ( l ow  ' L ' ,  medium ' M ' ,  normal boiling p o i n t  
o n l y  'N I ,  h i g h  'HI or c r i t i c a l  I C ' )  o f  t h e  data.  An a s t e r i s k  (*)  i n d i c a t e s  t h a t  t he  Source i s  
n o t  a p r imary  source o f  exper imenta l  da ta  for  t h i s  compound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

PERKIN,H., J.Chem.Soc., Vo1.69, p.1025, 1896. 
KOHLRAUSH,K.W.F., SEKA,R., Chem.Ber., Vo1.71, p.1551, 1938. 
BOORD,C.E., et a l . ,  A P I  Hydrocarbon Res.Proj. ,  6 t h  An.Rep., Ohio S t -Un iv . ,  1944. 
FENSKE,M.R., BRAUN,W;G., WIEGAND,R.V., e t  a l . ,  Anal.Chem., Vo1.19, p.700, 1947. 
GIL-AV,E., SHABTAI,J., MICHAELI,I., e t  al.,J.Chem.Eng.Data, Vo1.3, p.166, 1958. 
STULL,D.R., SINKE,G.C., McDONALD,R.A., Pure Appl.Chem., Vo1.2, p.315, 1961. 
COOPER,A.R., CROWNE,C.W.P., e t  a l . ,  Trans.Faraday Soc., Vo1.63, p.447, 1967. 

AHBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.8, p.601, 1976. M 
OSBORN,A.G., SCOTT,D.U., J.Chem.Thermodynamics, Vol.10, p.619, 1978. t! 
TRC Thermodynamic Tables, Texas A & M Univ., Loose l e a f  da ta  sheets e x t a n t  1993." 

AHBROSE,D., BRODERICK,B.E., et al., J-App-Chem-Biotechnol., Vo1.24, p.359, 1974. C 

Anto ine  equat ion:  ln (p /kPa)  = 14.09696 - 3650.552/(T/K - 65.874) f o r  2 < p/kPa < 200. 
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m 93028 
0 

x .  

C9Hl6 cis-Hexahydroindane (cis-Octahydroindene , cis-Hydrindan) 
CAS Reg. No. 4551-51-3 Mol. Wt. 124.230 

Sheet 1.02a 

Vapour Pressure In p = In P , ~  + (N1q + N2q 1.5 + N3q 2.5 + N4q5)/(T/Tc) 

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

Critical Temperature Tc = 663 K (tc = 389.85 "C) 
Critical Pressure p = 5350 kPa (Pc = 33.06 atm) 

$ = -7.47396 

Ng - ~ : ~ ~ ~ ~ 8  

N4 z 
-3.954 

Acentric Factor = 0.288 
Normal Boiling Point = 440.996 K ( = 167.846 "C) 
dT/dp at N.B.P. = 0.404 K/kPa ( = 0.054 OC/mmHg) 
Normal Melting Point = - - 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 
T/K (229.584) (251.446) (279.015) (315.195) 365.361 440.996 
(dp/dT)/( kPa/K) (1.E-4 ) (9.E-4 ) (0.007) (0.055) 0.383 2.478 

A A 
0.01 0.005 

Data Qualitv ( B )  
(0.05) Uncert. in i (K) 

Uncert. in p (kPa) 
Uncert. in p (%)  

T 
K 

250 
260 
270 
280 
290 

- P 
kPa 

(0.009 

(0.050 
(0.107 
(0.217 

- 

(0.022 

300 @ 310 
320 
330 
340 

350 
360 
370 
380 
390 

(0.413 
(0.748 
(1.295 
(2.156 
(3.461 

Uncertainty 

Vapour Pressure of 

in 
T 
K 

0.02 
0.02 
0.02 

(5.378) 0.02 
8.112 0.01 

11.91 0.01 
17.08 0.01 
23.94 0.01 

Interval change 
400 32.89 
405 38.28 
410 44 -36 . 
415 51.19 
420 58.83 

425 67.34 
430 76.81 
435 87.30 
440 98.88 
445 (111.6) 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

0,  3 0  I t  
450 
455 
460 
465 
470 

0.2 
0.1 
0.1 

0.05 
0.05 
0.05 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

475 
480 
485 
490 
49 5 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

550 
,555 
560 
565 
570 

Units: 

P 
kPa 

(125.6) 
(141.0) 
(157.7) 
(176.0) 
(195.8) 

(217.3) 
(240.6) 
(265.8) 
(292.9) 
(322.0) 

( 353.4) 

(422.9) 

- 

(386.9) 

(461.3) 
(502.3) 

(545.9) 
(592.4) 

(749.7) 

(641.8) 
(694.2) 

(808.5) 
(870.7) 
(936.4) 

(1006.) 
(1079. ) 

(0.002) 0.005 0.01 
(0.2) 0.05 0.01 

cis-Hexahydroindane 

kPa U. K 

Uncertainty 
in 

T 
K 

0.005 
0,005 
0.01 
0.01 
0.01 

0.01 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.2 

0.01 I 575 (1156. 
580 (1237. 
585 (1322. 

0.02 I 595 (1506. 

0.02 
0.02 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.2 
0.2 
0.2 
0.2 
0.2 

600 (1605. 
605 (1709. 
610 (1818. 
615 (1932. 
620 (2052. 

625 (2177. 
630 (2308. 
635 (2445. 
640 (2589. 
645 (2740. 

650 (2899.) 
655 (3065.) 
660 (3240.) 

1000 3350 
(564.591) (663.000) 

(14.184) (37.768) 
( A )  (8 )  
(0.1) ( 5 )  
( 2 )  (200) 
(0.2) ( 5 )  

Uncertainty 
in 

T 
K 

0.2 
0.2 
0.2 
0.5 
0.5 

0.5 
0.5 
1 
1 
1 

1 
2 
2 
2 
2 

2 
2 
5 

P 
0, n3 

0.2 
0.2 
0.5 
0.5 
0.5 

0.5 
1 
1 
1 
1 

2 
2 
2 
2 
2 

2 
5 
5 
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93028 
Sheet 1.02a 

Vapour Pressure o f  cis-Hexahydroindane continued 

Units: atm or mnHg v.  QC 

P - t - 
O C  mmHg 

-10 
-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

-25 (0.055 

-15 (0.139 
(0.214 
(0.324 

-20 (0.088 

(0.481) 
(0.704) 
(1.012) 
(1.433) 
(2.002) 

(2.758) 
(3.751) 
(5.041) 
(6.699) 
(8.805) 

11.46) 
14.76) 
18.84) 
23.85) 
29.93) 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

P 
mmHg 

(37.27) 
46.05 
56.51 
68.87 
83.39 

- 

100.3 
120.0 
142.8 
168.9 
198.9 

232.9 
271.6 
315.2 
364.3 
419.3 

480.7 
549.0 
624.8 
708.5 

(800.9) 

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

P 
atm 

1.187) 
1.334) 
1.494) 
1.668) 
1.858) 

2.064) 
2.287) 
2.529) 
2.789) 
3.069) 

(3.370) 
(3.693) 
(4.039) 
(4.409) 
(4.804) 

(5.225) 
(5.674) 
(6.150) 
(6.656) 
(7.193) 

t 

O C  

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

- P 
atm 
- 

(7.761) 
(8.362) 
(8.998) 
(9.669) 

(10.38) 

(11.12) 
(11.91) 
(12.74) 
(13.60) 
(14.52) 

(15.48) 
(16.48) 
(17.54) 
(18.64) 
(19.80) 

(21.02) 
(22.29) 
(23.62) 
(25.02) 
(26.48) 

P - t - 
O C  atm 

375 (28.02). 
380 (29.63) 
385 (31.32) 

da ta  f o r  t h i s  compound. Those The f o l l o w i n o  Sources o i v e  vaDour Dressure and/or c r i t i c a l  p o i n t  
Sources useda to  d e r i v e > t h e  c r ' i t i c a i  p r o p e r t i e s  and c o e f f i c i e n t s  o f  t h e  vapour p ressure  equa t ion  
a re  shown i n  b o l d  t ype  toge the r  w i th  t h e  pressure  range ( low ' L '  , medium ' M '  , normal b o i l i n g  p o i n t  
on l y  'N I ,  h i g h  ' H '  .or c r i t i c a l  ' C l )  o f  t h e  da ta .  An a s t e r i s k  (*)  i n d i c a t e s  t h a t  t h e  Source i s  
n o t  a p r imary  source o f  exper imenta l  da ta  f o r  t h i s  compound. 

1 CAMIN,D.L., ROSSINI,F.D., J.Phys.Chem., Vo1.59, p.1173, 1955. ?I 
2 fINKE,H.L., McCULLOUGH,J.P., e t  a l . ,  J.Chem.Thermodynamics, Vo1.4, p.477, 1972. 

The f o l l o w i n g  Sources were used t o  es t ima te  c r i t i c a l  p o i n t  da ta  f o r  t h i s  compound. 
AMBROSE,D., NPL Repor t  Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.Y 
AMBROSE,D., NPL Repor t  Chem 98, Nat.Phys.Cab., Teddington, Middlesex, UK, 1979.* 

Anto ine  equat ion :  ln (p /kPa)  = 13.83178 - 3469.760/(T/K - 64.399).  for  2 < p/kPa < 200. 
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0.01 
0.01 
0.01 
0.02 
0.02 

575 ( 1 2 8 9 . )  
580 ( 1 3 7 7 . )  
585 ( 1 4 7 1 . )  
590 ( 1 5 6 9 . )  
595 ( 1 6 7 1 . )  

93028 
Sheet 1.02b \- 

C9H16 trans-Hexahydroindane (trans-Octahydroindene, t rans-Hydr indan) 

CAS Reg. No. 3296-50-2 Mol. W t .  124.230 

0 

Vapour Pressure  I n  p = I n  p C + (N1q + N2q1'5 + N3qZs5 + N 4 q 5 ) / ( T / T c )  

where T i s  t h e  k e l v i n  temperature on t h e  I n t e r n a t i o n a l  Temperature Scale o f  1990 ( ITS-901,  , p  i s  
t h e  vapour pressure,  Tc ,  pc a re  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 ressure  r e s p e c t i v e l y  
and q = 1 - T / T c .  

C r i t i c a l  Temperature Tc = 650 K ( t c  = 376.85 OC) 
C r i t i c a l  Pressure p = 3200 kPa (pc = 31.58 atm) 

NY = -7.49536 
N 2  = 1.81388 

N 3  = -2.3756 

N4 = -3.603 

A c e n t r i c  Fac to r  0.288 
Normal B o i l i n g  P o i n t  = 434.234 K ( = 161.084 "C) 
dT/dp a t  N.B.P. 0.399 K/kPa ( 0.053 OC/mmHg) 
Normal M e l t i n g  P o i n t  - - - - 

Data  a t  S p e c i f i e d  Pressures  

p/kPa 0.001 0.01 0.1 1 10 101.325 
T/K (225.210)  (246.829)  (274.091)  ( 3 0 9 . 8 6 4 )  359.455 434.234 
(dp/dT)/(  kPa/K) (1 .E-4 ) (1.E-3 ( 0 . 0 0 7 )  ( 0 . 0 5 5 )  0.388 2.505 

Uncer t .  i n  p (kPa) (0.001) 0.002 0.005 
Uncert .  i n  p ( 7 ; )  (0.1) 0.02 0.005 

Data Q u a l i t y  (B) A A 
Uncert .  i n  T (K) ( 0 . 0 2 )  0.005 0.002 

Vapour Pressure  o f  trans-Hexahydroindane 

1000 3200 
50 .000)  
36.903)  

(556.684)  ( 
( 1 4 . 2 9 6 )  

(A) 
(0.1) 
( 2 )  
( 0 . 2 )  

Un i t s :  

P 
kPa 

( 1 4 7 . 3 )  
( 1 6 4 . 8 )  
( 1 8 3 . 9 )  
( 2 0 4 . 6 )  
( 2 2 7 . 1 )  

( 2 5 1 . 4 )  
( 2 7 7 . 6 )  
( 3 0 5 . 9 )  
( 3 3 6 . 4 )  
( 3 6 9 . 1 )  

( 4 0 4 . 1 )  
( 4 4 1 . 6 )  
( 4 8 1 . 6 )  
( 5 2 4 . 3 )  
( 5 6 9 . 8 )  

( 6 1 8 . 2 )  
( 6 6 9 . 6 )  
( 724.1 ) 
( 7 8 1 . 9 )  
( 8 4 3 . 1 )  

( 9 0 7 . 8 )  
( 9 7 6 . 1 )  

- 

( 1 0 4 8 . )  
( 1 1 2 4 . )  
( 1 2 0 4 . )  

kPa v. K 
U n c e r t a i n t y  U n c e r t a i n t y  Uncer ta in t y  

i n  i n  
T 

K 

i n  
T 

K 

0.005 
0.005 
0.005 
0.005 
0.01 

0.01 
0.01 
0.02 
0.02 
0.02 

0.02 
0.02 
0.05 
0.05 
0.05 

0.05 
0.05 
0.1 
0.1 
0.1 

0.1 
0.1 
0 . 2  
0 . 2  
0 .2  

T 

K 

250 
260 
270 
280 
290 

- P 
kPa 

(0 .013 
(0.033 
(0.073 
(0 .154 
(0 .303 

- T 

K 

0.2 
0.5 
0 .5  
0.5 
0.5 

1 
1 
1 
1 
2 

2 
2 
2 
2 
5 

5 

P 
0' $0 

0.5 
0.5 
0.5 
0.5 
1 

1 
1 
1 
2 
2 

2 
2 
2 
5 
5 

5 

450 
455 
460 
465 
470 

475 
480 
485 
490 
49 5 

500 
505 
510 
515 
520 

600 ( 1 7 7 9 . )  
605 ( 1 8 9 3 . )  
610 (2011.1 

300 @ 310 
320 

( 0 . 5 6 6 )  0.02 
0.02 
0.02 
0.02 
0.05 

0.05 
0.05 
0.05 
0.05 
0.1 

i i . o o 8 j  0.02 

( 2 . 8 1 8 )  0.01 
( 1 . 7 1 8 )  0.01 

0.1 
0.05 
0.05 
0.05 

0.02 
0.02 
0.02 
0.01 
0.01 

330 
340 

350 
360 
370 
380 
390 

615 ( 2 1 3 6 . j  
620 ( 2 2 6 6 . )  

625 ( 2 4 0 3 . )  
630 ( 2 5 4 7 . )  
635 ( 2 6 9 8 . )  
640 ( 2 8 5 6 . )  
645 ( 3 0 2 3 . )  

( 4 . 4 6 2 j  0.01 

6.848 0.005 
10.21 0.005 
14.84 0.005 
21.07 0.005 
29.27 0.002 

I n t e r v a l  change 
400 39.88 
405 46.24 
410 53.38 

0.01 
0.01 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.01 

525 
530 
535 
540 
545 

5 50 
555 
560 
565 
570 

0.002 
0.002 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.002 
0.002 

0.1 1 650 ( 3 2 0 0 . )  
0.1 
0.1 
0.1 
0.2 

0.2 
0.2 

415 61.37 
420 70.28 

425 80.18 
430 91.15 
435 ( 1 0 3 . 3 )  
440 ( 1 1 6 . 6 )  
445 ( 1 3 1 . 2 )  

0.2 
0 .2  
3.2 
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Sheet 

t 
O C  

-25 
-20 
-15 
-10 

-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

- 

573.0 
652.2 
739.8 

(836.4) 
(942.5 ) 

1.02b 

P 
mmHg 

(0.085) 
(0.135) 
(0.209) 
(0.319) 
(0.476) 

(0.699) 
( 1.010) 
( 1.436) 
(2.012) 
(2.782) 

- 

(3.796) 
(5.116) 
(6.816) 
(8.980) 

(11.71) 

(15.12) 
(19.34) 
(24.52) 
( 30.82) 
(38.43) 

250 
255 
260 
265 
270 

c. 93028 
Vapour Pressure  o f  trans-Hexahydroindane con t inued  

Un i t s :  atm or mnHg v.  O C  

t 
O C  

- 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

P 
mmHg 

47.56 
58.43 
71.29 
86.41 

104.1 

124.6 
148.4 
175.7 
206.9 
242.5 

282.9 
328.5 
379.8 
437.3 
501.5 

t 

O C  

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

- 

225 I 230 
235 
240 
245 

P 
atm 
- 

(1.393) 
(1.561) 
(1.743) 
(1.941) 
(2.157) 

(2.390) 
(2.642) 
(2.914) 
(3.206). 
(3.520) 

(3.857') 
(4.218) 
(4.604) 
(5.016) 
( 5.454) 

(5.921) 
(6.417) 
(6.944) 
(7.502) 
(8.094) 

t 

O C  

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

- P 
atm 

(8.719 
(9.380 

( 10.08) 
(10.81) 
( 11.59) 

(12.41) 
(13.26) 
(14.17) 
(15.12) 
(16.11) 

(17.16) 
(18.26) 
(19.41) 
(20.62) 

- 

( 21.88) 

(23.21) 
( 24.60) 
(26.07) 
( 27.60) 
(29.22) 

P - t I O F  atm 

1 375 (30.92) 

The f o l l o w i n g  Sources g i v e  vapour p ressure  and/or c r i t i c a l  p o i n t  da ta  ' fo r  t h i s  compound. Those 
Sources 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 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 ype  toge the r  w i th  t h e  pressure  range ( l o w  ' L ' ,  medium ' M ' ,  normal b o i l i n g  p o i n t  
o n l y  ' N I ,  h i g h  'HI or c r i t i c a l  ' C l )  o f  t h e  da ta .  An a s t e r i s k  (*) i n d i c a t e s  t h a t  t h e  Source i s  
n o t  a p r imary  source o f  exper imenta l  da ta  f o r  t h i s  compound. 

1 CAMIN,D.L., ROSSINI,F.D., J.Phys.Chem., Vo1.59, p.1173, 1955. H 
2 FINKE,H.L., McCULLOUGH,J.P., e t  a l . ,  J.Chem.Thermodynamics, Vo1.4, p.477, 1972. 

The f o l l o w i n g  Sources were used t o  es t ima te  c r i t i c a l  p o i n t  da ta  f o r  t h i s  compound. 
AMBROSE,O., NPL Report  Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.* 
AMBROSE,D., NPL Report  Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* 

Anto ine  equat ion:  ln(p/kPa) = 13.82102 - 3423.442/(T/K - 62.229) f o r  2 < p/kPa < 200. 
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93028 
Sheet 1.20 

CllH14 1,l-Dimethylindane 

0.02 
0.02 
0.02 
0.02 
0.01 

CAS Reg. No. 4912-92-9 Mol.  Wt. 146.230 

550 
555 
560 
565 
570 

Vapour Pressure In p = In pc + (N1q + N24ls5 + N3qZs5 + N4q 5 )/(T/Tc) 

where T .is the kelvin temperature on the International Temperature Scale o f  1990 (ITS-90),,p is 
the vapour pressure, Tc, pc are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature Tc = 679 K (tc = 405.85 "C) 
Critical Pressure = 2850 kPa (pc = 28.13 atm) Rc - -7.94911 

N1 I 2.13831 
N: -3.2802 
N4 = -3.478 

Acentric Factor = 0.367 
Normal Boiling Point = 467.178 K. ( = 194.028 O C )  
dT/dp at N.B.P. = 0.416 K/kPa ( = 0.055 OC/mmHg) 
Normal Melting Point - - - 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 2850 
T/K (246.684) (269.818) (298.869) 336.790 389.017 467.178 (594.204) (679.000) 
(dp/dT)/(kPa/K) (1.E-4 ) (9.E-4 (0.007) 0.053 0.369 2.405 1 

Data Quality B A A 

Uncert. in p (kPa) 0.001 0.005 0.01 
Uncert. in p (76) 0.1 0.05 0.01 

Uncert. in T (K) 0.02 0.01 0.005 

Vapour Pressure o f  1,l-Dimethylindane 

Uncertainty 
in 

P T T 
K kPa K 

- - 

2 50 
260 
270 
280 
290 

300 
310 
320 
3 30 
340 

3 50 
360 
3 70 

0.001) 
0.004) 
0.010) 
0.024) 
0.052) 

0.108) 
0.211) 0.05 
0.391 0.02 
0.694 0.02 
1.181 0.02 

1.938 0.02 
3.077 0.02 
4.738 0.02 

380 7.098 
390 10.37 

Interval change 
400 14.80 
405 17.55 
410 20.69 
415 24.29 
420 28.38 

425 33.01 
'430 38.23 
435 44.10 
440 50.67 
445 58.00 

0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.005 
0.005 
0.005 
0.005 
0.005 

0, 10 I f  

0.2 
0.2 
0.1 
0.1 

0.1 
0.05 
0.05 
0.05 
0.05 

0.05 
0.02 
0.02 
0.02 
0.02 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
5 30 
535 
540 
545 

Units: 

P 
kPa 

66.15 
75.19 
85.18 
96.19 

(108.3) 

(121.6) 
(136.1) 
(151.9) 
(169.1) 
(187.7) 

- 

( 208.0) 
(229.8) 
(253.4) 
(278.8) 
(306.1) 

(335.4) 
( 366.8) 
(400.4) 
(436.2) 
(474.5) 

(515.2) 
(558.4) 
(604.4) 
(653.2) 
( 704.9) 

kPa v. K 
Uncertainty 

in 
T P 

0, K TO 

0.005 0.01 
0.005 0.01 
0.005 0.01 
0.005 0.01 
0.005 0.01 

0.005 0.01 
0.005 0.02 
0.01 0.02 
0.01 0.02 
0.01 0.02 

0.02 0.02 
0.02 0.05 
0.02 0.05 
0.02 0.05 
0.05 0.05 

0.05 0.1 
0.05 0.1 
0.05 0.1 
0.05 0.1 
0.1 0.1 

0.1 0.2 
0.1 0.2 
0.1 0.2 
0.2 0.2 
0.2 0.2 

P -- T 
K kPa 

575 (759.6) 

- 

580 (817.4) 
585 (878.5) 
590 (943.0) 
595 ( i o i i . )  

600 (1083.) 
605 (ii58.j 
610 (1238.) 
615 (1321.) 

630 (1598.) 
635 (1700.) 
640 (1807.) 

650 (2036.) 
655 (2160;) 
660 (2290.) 
665 (2426.) 
670 (2570.) 

675 (2721.) 

Uncertainty 
in 

T 
K 

0.2 
0.2 
0.2 
0.2 
0.5 

0.5 
0.5 
0.5 
0.5 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
5 

5 

P 
0, ,O 

0.2 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
1 
1 
1 

1 
1 
2 
2 
2 

2 
2 
2 
5 
5 

5 
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93028 
Vapour Pressure o f  1,l-Dimethylindane continued 

Units: atm or mnHg v.  OC 

Sheet 

t 

O C  

-25 
-20 
-15 
-10 

-5 

0 
5 

10 
15 
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

- 

1-20 

P 
mmHg 

(0.009) 
(0.015) 
(0.025) 
( 0.041 ) 
(0.065) 

- 

(0.101 ) 
(0.154) 
(0.231) 
(0.342) 
(0.498) 

(0.713) 
(1.007) 
(1.404) 

1.933 
2.628 

3.532 
4.696 
6.180 
8.053 

10.40 

13.30 
16.88 
21.24 
26.52 ' 

32.88 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

P 
mmHg 

40.48 
49.50 
60.15 
72.64 
87.21 

- 

104.1 
123.7 
146.1 
171.8 
201.0 

234.2 
271.7 
313.9 
361.2 
414.0 

472.8 
538.1 
610.3 
690.0 

(777.7) 

t 1 o c  

200 
205 
210 
215 
2 20 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
29 5 

P 
atm 
- 

(1.150) 

(1.439) 
(1.604) 
(1.783) 

(1.977) 
(2.186) 
(2.413) 
(2.657) 
(2.919) 

(3.201) 
(3.503) 
(3.826) 
(4.172) 
(4.540) 

(4.933) 
(5.350) 
( 5.794) 
(6.265) 
(6.764) 

(1.288) 

t 1 o c  

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

P 
atm 
- 

(7.293) 
(7.853) 
(8.444) 
(9.068) 
(9.726) 

10.42) 
11.15) 
11.92) 
12.73) 
13.58) 

14.47) 
15.41) 
16.40) 
17.43) 
18.52) 

(19.66) 
(20.86) 
(22.11) 
(23.44) 
(24.83) 

P 
atm 
- t 

400 (26.29) 1 405 (27.85) 

The f o l l o w i n g  Sources g i v e  vapour p ressu re  and/or c r i t i c a l  p o i n t  da ta  f o r  t h i s  compound. Those 
Sources 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 c o e f f i c i e n t s  o f  t h e  vapour p ressu re  equa t ion  
are shown i n  b o l d  t y p e  t o g e t h e r  w i th  t h e  p ressu re  range ( l ow  ' L ' ,  medium ' M ' ,  normal b o i l i n g  p o i n t  
o n l y  IN ' ,  h i g h  'H '  or  c r i t i c a l  'C') o f  t h e  data.  An a s t e r i s k  (*)  i n d i c a t e s  t h a t  t h e  Source i s  
n o t  a p r imary  source o f  exper imen ta l  d a t a  f o r  t h i s  compound. 

1 OSBORN,A.G., SCOTT,D.U., J.Chem.Thermodynamics, Vol.10, p.619, 1978. M 

The f o l l o w i n g  Sources were used t o  es t ima te  c r i t i c a l  p o i n t  da ta  f o r  t h i s  compound. 
AMBROSE,D., NPL Repor t  Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.Y 
AMBROSE,D., NPL Repor t  Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979." 

An to ine  equat ion :  ln (p /kPa)  = 14.01067 - 3712.565/(T/K - 71.902) f o r  2 < p/kPa < 200. 
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93028 
'. - Sheet 2.00 

C10H8 Naphthalene 

C A S  Reg. No. 91-20-3 Mol. Wt. 128.170 

0 

Vapour Pressure In p = In p, + (N1q + N2qlS5 + 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, Tc, p, are the critical temperature and the critical pressure respectively 
and q = 1 - T/Tc. 

Critical Temperature T = 749 K (tc = 475.85 OC) 
Critical Pressure pc = 4075 kPa (pc = 40.22 atm "i = 1.78374 

= -7.55491 

N3 = -2.3774 
N4 = -3.295 

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 (7;) 

P - T 
K kPa 
- 

360 1.374 
370 2.172 
380 3.338 
390 4.996 

Interval chan e 
400 7.30? 
405 
410 
415 
420 

425 
4 30 
435 
440 
445 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

8.752 
10.44 
12.38 
14.62 

17.18 
20.10 
23.42 
27.17 
31.40 

36.15 
41.46 
47.39 
53.98 
61.29 

69.37 
78.28 
88.08 
98.82 
110.6 

Uncertainty 
in 

T 
K 

0.05 
0.02 
0.02 
0.02 

0.02 
0.02 
0.01 
0.01 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

P 
01 $0 

0.2 
0.1 
0.1 
0.1 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05' 
0.05 
0.05 
0.05 
0.05 

= 0.302 
= 491.103 K ( = 217.953 " C )  
= 0.436 K/kPa ( = 0.058 OC/mmHg) 
= 353 K ( = 80 OC) 

Data a t  Specified Pressures 

0.01 0.1 1 10 101.325 
353.438 408.772 491.103 
0.049 0.349 2.293 
B A 
0.05 0.01 
0.002 0.005 
0.2 0.05 

Vapour Pressure o f  Naphthalene 

Units: kPa v. K 

Uncertainty 

T 
K 

500 
505 
510 
515 
520 

- 

525 
530 
535 
540 
545 

550 
555 
560 
565 
570 

575 
580 
585 
590 
595 

600 
605 
610 
615 
620 

P 
kPa 

123.4 
137.4 
152.6 
169.0 
186.8 

- 

206.1 
226.8 
249.1 
273.1 
298.8 

326.4 

387.2 
420.7 
456.4 

494.3 
534.6 
577.2 
622.4 
670.3 

720.8 
774.2 
830.5 
889.8 
952.2 

355.8 

in 
T 
K 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.1 
0.1 
0.1 

0.1 
Q. 1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

625 
630 
635 
640 
645 

650 
655 
660 
665 
670 

675 
680 
685 
690 
695 

700 
705 
710 
715 
720 

725 
730 
735 
740 
745 

A 
0.02 
0.05 
0.05 

P 
kPa 

1018. 
1087. 
1159. 
1235. 
1315. 

- 

1399. 
1486. 
1577. 
1673. 
1773. 

1878. 
1987. 
2100. 
2219. 
2343. 

2472. 
2607. 
2747. 
2894. 
3046. 

3206. 
3372. 
3545. 
3726. 
3916. 

1000 4075 
623.664 749.000 
13.284 41.103 
A A 
0.1 0.5 
1 20 
0.1 0.5 

Uncertainty 
in 

T 
K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
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 

P 
0, 10 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
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 
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93028 
Sheet 

t 
OC 
- 

80 
85 
90 
95 

100 
105 
110 
115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

2.00 

P 
mmHg 
- 

7.394 
9.435 
11.94 
15.00 

18.71 
23.17 
28.51 
34.85 
42.34 

51.14 
61.43 
73.39 
87.24 
103.2 

121.5 
142.3 
166.1 
193.0 
223.3 

Vapour Pressure o f  Naphthalene continued 

Units: atm or mmHg v. OC 

175 257.5 
180 295.7 
185 338.4 
190 386.0 
195 438.8 

200 497.2 
205 561.7 
210 632.6 
215 710.5 
220 795.8 

225 1.170 
230 1.303 
235 1.449 
240 1.606 
245 1.777 

250 1.962 
255 2.161 
260 2.375 
265 2.606 
270 2.853 

275 3.118 
280 3.402 
285 3.705 
290 4.028 
295 4.372 

300 4.737 
305 5.126 
310 5.538 
315 5.975 
320 6.437 

t 1 o c  

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

P 
atm 

6.926 
7.442 
7.987 
8.561 
9.166 

9.802 

- 

10.47 
11.17 
11.91 
12.68 

13.49 
14.34 
15.23 
16.16 
17.13 

18.14 
19.20 
20.31 
21.46 
22.67 

t 
OC 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

- 

I 475 

P 
atm 

23.92 
25.23 
26.60 
28.02 
29.50 

31.05 
32.66 
34.34 
36.10 
37.94 

39.88 

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 'HI or 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 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

STELZNER,K., Thesis, Erlangen, 1901. 
BECKMANN,E., LIESCHE,O., Z.Phys.Chem.(Leipzig), Vo1.89, p.111, 1915. 
NELSON,O.A., SENSEMAN,C.E., Ind.Eng.Chem., Vo1.14, p.58, 1922. 
MORTIMER,F.S., MURPHY,R.V., Ind.Eng.Chem., Vo1.15, p.1140, 1923. 
FINCK,J.L., WILHELM,R.M., J.Am.Chem.Soc., Vo1.47, p.1577, 1926. 
BURRIEL-MARTI,F., Bull.Soc.Chim.Belg., Vo1.39, p.590, 1930. 
BLACET,F.E., LEIGHTON,P.A., BARTLETT,E.P., J.Phys.Chem., Vo1.35, p.1935, 1931. 
BURRIEL-MARTI,F., An.Soc.Esp.Fis.Quim., Vo1.29, p.89, 1931. 
IPATIEFF,V.N., KOMAREWSKY,V.I., J.Am.Chem.Soc., Vo1.58, p.922, 1936. 
LASTOVTSEV,A.M., Khim.Mashinostr.(Moscow), Vo1.6, No.3, p.19, 1937. 
ZHURAVLEV,D.I., Zh.Fiz.Khim., Vo1.9, p.875, 1937. 
SCHROEDER,E., Z.Phys.Chem.,B, Vo1.49, p.272, 1941. 
LECAT ,M., C.R.Hebd.Seances Acad.Sci., Vo1.217, p.242, 1943. 
LECAT ,M., Ann.Soc.Sci.Bruxelles, Ser.1, Vo1.61, p.73, 1947. 
SEARS,G.W., HOPKE,E.R., J.Am.Chem.Soc., Vo1.71, p.1632, 1949. 
CAHIN,D.L., ROSSINI,F.D., J-Phys-Chem., Vo1.59, p.1173, 1955. M 
HOUSER,H.F., VAN WINKLE,M., J.Chem.Eng.Data, Vo1.2, p.12, 1957. 
LYVERS,H.I., VAN WINKLE,M., J.Chem.Eng.Data, Vo1.3, p.60, 1958. 

CHENG,D.C.-H., McCOUBREY,J.C., et al., Trans.Faraday Soc., Vo1.58, p.224, 1962. 
MILLER,G.A., J.Chem.Eng.Data, Vo1.8, p.69, 1963. 

FOWLER,L., TRUMP,N.W., VOGLER,C.E., J.Chem.Eng.Data, Vo1.13, p.209, 1968. 
AMBROSE,D., LAWRENSON,I.J., SPRAKE,C.H.S., J-Chem-Thermod., Vo1.7, p.1173, 1975. T r .  pt. 
PATEL,P.M., SCHORR,G.R., et al., Chem.Eng.(N.Y.), Vo1.83, p.159, 1976. 

SATO,N., INOMATA,H., ARAI,K., et a l . ,  J.Chem.Eng.Japan, Vo1.19, p.145, 1986. 
TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1993.* 

AMBROSE,D., COX,J.D., TOWNSEND,R., Trans.Faraday Soc., Vo1.56, p.1452, 1960. C 

AHBROSE,D., BRODERICK,B.E., TOWNSEND,R., J.Chem.Soc.A, p.663, 1967. C 

KAY,W.B., PAK,S.C., J.Chem.Thermodynamics, V01.12, p.673, 1980. C 

Antoine equation: ln(p/kPa) 14.18707 - 4043.826/(T/K - 68.495) f o r  2 < p/kPa < 200. 
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Eu D 93028 
( 0 
\ 

C10H12 1,2,3,4-Tetrahydronaphthalene (Tetralin) 

CAS Req. No. 119-64-2 Mol. W t .  132.210 

Sheet 2-01 

Vapour Pressure I n  p = I n  pc + (Nlq + N2qlS5 + N3qZm5 + N4q5) / (T /Tc)  

where T i s  t h e  k e l v i n  temperature on t h e  I n t e r n a t i o n a l  Temperature Sca le  o f  1990 (ITS-901, p i s  
t h e  vapour p ressure ,  T c ,  pc a r e  t h e  c r i t i c a l  temper.ature and t h e  c r i t i c a l  p ressu re  r e s p e c t i v e l y  
and q = 1 - T / T c .  

C r i t i c a l  Temperature ( t c  446.85 OC) 
C r i t i c a l  Pressure  (pc = 36.02 atm) 

A c e n t r i c  F a c t o r  0.331 
Normal B o i l i n g  P o i n t  = 480.418 K ( = 207.268 "C) 
dT/dp a t  N.B.P. 0.424 K/kPa ( = 0.057 OC/mmHg) 
Normal M e l t i n g  P o i n t  = 237 K ( -36 "C) 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3650 
T/K  (254.075) (277.908) (307.823) 346.838 400.472 480.418 609.475 (720.000) 
(do/dT 1 / (  kPa/K) (l.E-4 ) (9.E-4 ) (0.007) 0.051 0.360 2.358 . .  

Data q l a i i t y  
Uncer t .  i n  T ( K )  
Uncer t .  i n  p (kPa) 
Uncer t .  i n  p (%) 

T 
K 
- 

240 

@ 250 
260 -~ ~ 

270 
280 
290 

300 
310 
320 
330 
340 

3 50 
360 
370 
380 
390 

400 
410 
420 
430 
440 

P 
kPa 
- 

(2.E-4) 

(6.E-4) 
(0.002 
(0.005) 
(0.012) 
(0.027) 

(0.058) 
(0.116) 

(0.401) 
0.699 

1.173 
1.901 
2.986 
4.556 
6.773 

9.831 

(0.221) 

13.96 
19.43 
26.54 
35.65 

C B B 
0.2 0.1 0.1 
0.01 0.05 0.2 
1 0.5 0.2 

Vapour Pressure o f  1,2,3,4-Tetrahydronaphthalene 
Units: kPa v. K 

U n c e r t a i n t y  
i n  

P 
kPa 
- 

0' 

T 

K 

0.2 1 
0.2 1 
0.2 0.5 
0.2 0.5 
0.1 0.5 

0.1 0.5 
0.1 0.5 
0.1 0.5 
0.1 0.2 
0.1 0.2 

4 50 47.14 
460 61.44 
470 79.01 
480 100.3 
490 126.0 

500 
505 
510 
515 
520 

525 
5 30 
535 
540 
545 

5 50 
555 
5 60 
565 
5 70 

575 
580 
585 
590 
595 

I n t e r v a l  change 
156.5 
173.8 
192.5 
212.8 
234.6 

258.2 
283.5 
310.7 
339.9 
371.1 

404.4 
Q40.0 
477.9 
518.2 
561.0 

606.5 
654.7 
705.7 
759.7 
816.7  

U n c e r t a i n t y  
i n  

T 

K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

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 

P 
0,  ,o 

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 
0.5 

P - T 
K kPa 

600 876.9 
605 940.3 
610 1007. 
615 (1078.) 
620 (1152.) 

- 

625 (1229.) 
630 (1311.) 
635 (1397.) 
640 (1486. j 
645 (1581.) 

650 (1679.) 
655 (i783.j 
660 (1891.) 
665 (2004.) 
670 (2122.j 

675 (2246.) 
680 (2375.) 
685 (2510.) 
690 (2651.) 
695 (2799.) 

700 (2953.) 
705 (3115.) 
710 (3284.) 
715 (3462.) 
720 (3650.) 

U n c e r t a i n t y  
i n  

T 
K 

0.2 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
1 
1 

1 
1 
1 
1 
2 

2 
2 
2 
2 
2 

2 
2 
5 
5 
5 

P 
0,  10 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
1 
1 
1 
1 

1 
1 
1 
2 
2 

2 
2 
2 
2 
2 

2 
5 
5 
5 
5 
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93028 

(0.049) 
(0.077) 
(0.117) 
(0.176) 
(0.260) 

(0.378) 
(0.542) 
(0.767) 
(1.070) 
(1.475) 

(2.008) 
(2.703) 
3.600 
4.747 
6.198 

Sheet 

t 
O C  

- 

-35 
- 30 

-25 
-20 
-15 
-10 

-5 

0 
5 

10 
15  
20 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

150 161.1 
155 188.2 
160 218.9 
165 253.5 
170 292.5 

175 336.2 
180 384.9 
185 439.2 
190 499.5 
195 566.2 

200 679.8 
205 720.7 
210 809.6 
215 906.8 
220 1013. 

2-01 
Vapour Pressure o f  1,2,3,4-Tetrahydronaphthalene continued 

Units: atm or mmHg v.  OC 

t P 
mmHg mmHg 

100 25.66 
31.67 
38.83 

(0.001) 115 47.30 
(0.002) 1 120 57.27 

(0.004) 125 68.95 
82.54 
98.29 

(0.007) 
(0.012 1 

t 1 O F  

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

P 
atm 

1.485 
1.650 
1.830 
2.024 
2.234 

2.460 
2.704 
2.965 
3.246 
3.546 

3.867 
4.210 
4 :575 
4.964 
5.378 

5.817 
6.282 
6.775 
7.297 
7.849 

- t 
O C  

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
,405 
410 
415 
420 

- R 
atm 

8.431 
9.045 
9.692 

(10.37) 
(11.09) 

( 11.84) 
(12.64) 
(13.47) 
(14.34) 
(15.25) 

(16.21) 
(17.21) 
(18.26) 
(19.36) 
(20.50) 

(21.70) 
(22.96) 

(25.64) 
(27.08) 

(24.27) 

P - t - 
O C  atm 

430 (30.14) 
435 (31.78) 
440 (33.51) 

425 (28.57) 

445 (35.32) 

The f o l l o w i n g  Sources g i v e  vapour p r e  su re  and/ r c r i t i c a l  p o i n t  da ta  for t h i s  compound. Those 
Sources 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 c o e f f i c i e n t s  o f  t h e  vapour p ressure  equa t ion  
a re  shown i n  b o l d  t ype  toge the r  wi th t h e  pressure  range ( l ow  ' L ' ,  medium ' M ' ,  normal b o i l i n g  p o i n t  
o n l y  I N ' ,  h i g h  'H' or c r i t i c a l  ' C ' )  o f  t h e  data.  An a s t e r i s k  ( * )  i n d i c a t e s  t h a t  t h e  Source i s  
n o t  a p r imary  source o f  exper imenta l  da ta  for  t h i s  compound. 

1 HERZ,W., SCHUFTAN,P., Z.Phys.Chem., Vol.101, p.269, 1922. 
2 HAMMOND,B.R., STOKES,R.H., Trans.Faraday Soc., Vo1.51, p.1641, 1955. 
3 COOPER,A.R., CROWNE,C.W.P., e t  a l . ,  Trans.Faraday Soc., Vo1.63, p.447, 1967. 
4 A P I  Res.Proj.42, Perm-State Univ., 1968. 
5 BOYD,R.H., SANWEL,S.N., e t  a l . ,  J.Phys.Chem., Vo1.75, p.1264, 1971. 
6 KATAYAMA,H., HARADA,Y., J.Chem.Eng.Data, Vo1.29, p.373, 1984. M 

8 KREVOR,D.H., LAM,F.W., PRAUSNITZ,J.M., J.Chem.Eng.Data, Vo1.31, p.353, 1986. M 
9 KLARA,S.fl., flOHAMED,D.R., et al., J.Chem.Eng.Data, Vo1.32, p.143, 1987. M,H 

7 NATARAJAN,G., VISWANATH,D.S., J.Chem.Eng.Data, Vol.30, p.137, 1985. H 

10 NIESEN,V .G., YESAVAGE ,V .F . , J.Chem.Eng.Data, Vo1.33, p.253, 1988. H 
11 STEELE,W.V., CHIRICO,R.D., KNIPIER,S.E., SMITH,fl.K., NIPER-395, 1988. C 

14 GOUM,M.T., TEJA,A.S., DIPPR Proj.851, Final Report, 1990. C 
15 TEJA,A.S., ANSELHE,A.J., A.I.Ch.E.Symp.Ser., V01.86, No.279, p.122, 1990. C 

12 THIES,M.C., DANIEL,W.E., TODD,M.A., J.Chem.Eng.Data, Vo1.33, p.134, 1988. 
13 CABEZAS,J.L., BELTRAN,S., COCA,J., J.Chem.Eng.Data, Vo1.35, p.389, 1990. M 

16 TRC Thermodynamic Tables, Texas A & M Univ. ,  Loose l e a f  da ta  sheets  ex tan t  1993." 

Anto ine  equat ion:  ln (p /kPa)  = 14.11685 - 3881.643/(T/K - 71.853) f o r  2 < p/kPa < 200. 
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D 93028 m 
L .- Sheet 2-02 

C10H18 Decalin ( c i s  + trans mixture) (Decahydronaphthalene, Bicyclo[4.4.0]decane) 

CAS Reg. No. 91-17-8 

Vapour Pressure 

Mol. W t .  138.250 

where T i s  t h e  k e l v i n  tempera ture  on t h e  I n t e r n a t i o n a l  Temperature Sca le  o f  1990 ( ITS-90) , ,p  i s  
t h e  vapour p ressure ,  Tc ,  p, a r e  t h e  c r i t i c a l  tempera ture  and t h e  c r i t i c a l  p ressure  r e s p e c t i v e l y  
and q 1 - T / T c .  

C r i t i c a l  Temperature 
C r i t i c a l  Pressure  

A c e n t r i c  Fac to r  
Normal B o i l i n g  P o i n t  
dT/dp a t  N.B.P. 
Normal M e l t i n g  P o i n t  

p/k'Pa 0.001 
T/K (241.021) 

Data Q u a l i t y  
Uncer t .  i n  T (K) 
Uncer t .  i n  p (kPa) 
Uncer t .  i n  p (5 )  

(dp/dT ) / (  kPa/K) (1.E-4 ) 

T 
K 
- 

250 
260 
270 
280 
290 

P 
kPa 

(0.003 
(0.007 
(0.017 
(0.037 
(0.078 

- 

300 e' 310 
320 
3 30 
340 

350 
360 
370 
380 
390 

400 
410 
420 
430 
440 

(0.156) 
(0.294) 
(0.529) 
(0.912) 
(1.514) 

(2.428) 

(5.699) 
8.386 
12.05 

16.94 
23.36 
31.61 
42.07 
55.13 

(3.773) 

I n t e r v a l  change 
450 71.23 
455 80.55 
460 90.81 
465 102.1 
470 114.4 

T, = 695 K (t, = 421.85 OC) 
p = 3150 kPa (pc = 31.09 atm) 
Ni -7.56327 

2.11771 !' I -2.8967 
N3 I -3.092 

0.285 
= 464.683 K ( = 191.533 O C )  

0.427 K/kPa ( = 0.057 "C/mmHg) 

4 -  

= 148 K ( -125 "C) 

Data at Specified Pressures 
0.01 0.1 1 10 101.325 1000 3150 

264.233) (293.468) (331.770) 384.776 464.683 . .  
(9.E-4')' (0.007) (0.052) 0.363 2.342 

C C 
1 2 

(C) 
(1) 
(OLO5) 0.5 5 
(5) 5 5 

596.168 (695.000) 
13.264 (34.280) 
C ( C )  
5 (10) 
50 (200) 
5 (10) 

Vapour Pressure o f  Decalin (cis + trans mixture) 
Units: kPa v. K 

U n c e r t a i n t y  
i n  

K 10 

T P 
0,  

1 5 

1 5 
1 5 
1 5 
1 5 
1 5 

2 5 
2 5 
2 '  5 
2 5 
2 5 

2 5 
2 5 
2 5 
2 5 
2 5 

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 

P 
kPa 

127.8 
142.5 
158.4 
175.6 
194.2 

214.3 
236.0 
259.3 
284.3 
311.1 

339.7 
370.3 
403.0 
437.7 
474.6 

513.8 
555.4 
599.5 
646.1 
695.3 

747.3 
802.1 
859.9 
920.7 
984.6 

- 

U n c e r t a i n t y  

T 

K 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

i n  
P 
0, ,O 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

P - T 
K kPa 

600 1052. 
605 1122. 
610 1196. 
615 1274. 
620 1356. 

- 

625 1441. 
630 1530. 
635 1624. 
640 1721. 
645 (1824.) 

650 (1931.) 
655 (2042.) 
660 (2159.) 
665 (2282.) 
670 (2410.) 

675 (2543.) 
680 (2684.) 
685 (2831.) 
690 (2986.) 
695 (3150.) 

U n c e r t a i n t y  
i n  

T P 
K ,O 

5 5 
5 5 
5 5 
5 10 
5 10 

5 10 
5 10 
5 10 
5 10 
5 10 

10 10 
10 10 
10 10 
10 10 
10 10 

10 10 
10 10 
10 10 
10 10 
10 10 

0, 
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Sheet 

-25 
-20 
-15 
-10 

-5 

0 
5 

10 
15 
20 

' 25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

2.02 

P 
mmHg 

(0.016) 
(0.027) 
(0.043) 
(0.068) 
(0.106) 

(0.161) 
(0.241) 
(0.355) 
(0.514) 
(0.734) 

(1.032) 
(1.434) 
(1.966) 
(2.663) 
(3.568) 

(4.728) 
(6.201) 
(8.055) 

(10.37) 
(13.22) 

(16.73) 
(20.99) 
(26.14) 
(32.32) 
(39.69) 

Vapour Pressure o f  Deca l i n  ( c i s  + t r a n s  mixture)  cont inued 

t 
O C  

100 
105 
110 
115 
120 

- 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

17 5 
180 
185 
190 
195 

P 
mmHg 

48.41 
58.67 
70.69 
84.67 

- 

100.9 

119.5 
140.9 
165.3 
193.1 
224.5 

259.9 
299.7 
344.2 
393.8 
448.9 

510.0 
577.5 
651.8 
733.4 
822.8 

Units: atm or mmHg v. O C  

200 
205 
210 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

P 
atm 

1.211 
1.351 
1.503 
1.668 
1.847 

2.040 
2.248 
2.472 
2.713 
2.970 

3.246 
3.541 
3.855 
4.190 
4.547 

4.925 
5.327 
5.752 
6.203 
6.679 

t 

O C  

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

- P 
atm 

7.182 
7.713 
8.272 
8.861 
9.480 

10.13 
10.82 
11.53 
12.29 
13.08 

13.90 
14.77 
15.68 
16.63 
17.62) 

18.66) 
19.74) 

22.06) 
23.31) 

20.88) 

P - t - 
O C  atm 

400 (24.61) 
405 (25.97) 
410 (27.39) 
415 (28.89) 
420 (30.48) 

The f o l l o w i n g  Sources g i ve  vapour pressure and/or c r i t i c a l  p o i n t  data f o r  t h i s  compound. Those 
Sources used t o  de r i ve  the c r i t i c a l  p r o p e r t i e s  and c o e f f i c i e n t s  o f  t he  vapour pressure equat ion 
are shown i n  b o l d  type together w i t h  the  pressure range ( low ' L ' ,  medium ' M ' ,  normal b o i l i n g  p o i n t  
on ly  'NI ,  h i g h  ' H '  or c r i t i c a l  ' C ' )  of  t h e  data. An a s t e r i s k  (*) i n d i c a t e s  t h a t  t he  Source i s  
not  a pr imary source o f  exper imental  data f o r  t h i s  compound. 

1 CAMIN,D.L., ROSSINI,F.D., 
2 GLASSER,F., RUELAND,H., 

.I-Phys-Chem., Vo1.59, p.1173, 1955. M 
Chem.-1ng.-Tech., Vo1.29, p.772, 1957. 

The f o l l o w i n g  Sources were used t o  est imate c r i t i c a l  p o i n t  data f o r  t h i s  compound. 
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) 13.78622 - 3633.802/(T/K - 68.321) f o r  2 < p/kPa < 200. 
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