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and unpublished, and invariably supported by original work of ESDU staff engineers or consultants. The whole process is 
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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. 
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in consultation with Dr D.Ambrose. 

The person with overall responsibility for the work in this subject area is Mr G.H.Walter, Head of Heat Transfer, Internal 
Flow and Physical Data. 
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TABLE 1 - COMPOUND NAME INDEX 

COMPOUND TABLES i n  t h e  f o l l o w i n g  order  

Formula Name 

MONOHALOETHYLENES 

C2H3F F luo roe thy lene  

C2H3C1 Ch loroe thy lene 

C2H3Br Bromoethylene 

DIHALOETHYLENES 

C2H2F2 1 , l - D i f l u o r o e t h y l e n e  

C2H2C12 1 , l -D ich lo roe thy lene  

cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 

C2H2Br2 cis-1,2-Dibromoethylene 

trans-1,2-Dibrornoethylene 

C2H212 c is -1 ,2 -D i iodoethy lene 

trans-1,2-Diiodoethylene 

TRIHALOETHYLENES 

C2HC1F2 Chloro-1,l-difluoroethylene 

C2HC13 T r i c h l o r o e t h y l e n e  

TETRAHALOETHYLENES 

C2F4 T e t r a f l u o r o e t h y l e n e  

C2C1F3 C h l o r o t r i f l u o r o e t h y l e n e  

C2C12F2 1,2-Dichlorodifluoroethylene 

C2C14 Te t rach lo roe thy lene  

A l t e r n a t i v e  Names 

V i n y l  f l u o r i d e  

V i n y l  c h l o r i d e  

V i n y l  bromide 

V i n y l i d e n e  f l u o r i d e  

V i n y l i d e n e  c h l o r i d e  

sym-Dichloroethylene 

sym-Dibromoethylene 

asym-Dibromoethylene 

sym-Di iodoethylene 

asym-Di iodoethylene 

P e r f l u o r o e t h y l e n e  

Perch lo roe thy lene  

R e f r i g e r a n t  1141 

R e f r i g e r a n t  1140 

R e f r i g e r a n t  114081 

R e f r i g e r a n t  1132a 

R e f r i g e r a n t  1130a 

R e f r i g e r a n t  113O(c is )  

R e f r i g e r a n t  1130( t rans )  

R e f r i g e r a n t  1130B2(cis)  

R e f r i g e r a n t  1130BZ(trans) 

R e f r i g e r a n t  1122 

R e f r i g e r a n t  1120 

R e f r i g e r a n t  1114 

R e f r i g e r a n t  1113 

R e f r i g e r a n t  1112 

R e f r i g e r a n t  1110 

Issued A p r i l  1991 
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E5 
DU 91 006 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

HALOGENATED ETHYLENES 

1. INTRODUCTION 

T h i s  Data  I t e m  p resen ts  s a t u r a t e d  vapour p ressures  o f  halogenated e thy lenes  arranged i n  

t h e  o rde r  shown on t h e  Contents page. Table 1 i s  t h e  Compound Name Index which l i s t s  

a l t e r n a t i v e  names o f  t h e  compounds with, i n  bo ld ,  t h e  f i r s t  name used f o r  each compound on 

t h e  Contents page and a t  t h e  head o f  each Table. 

The va lues  o f  vapour p ressure  for each compound have been ob ta ined  by c a l c u l a t i o n  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 Table. 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  given, t h e  c o e f f i c i e n t s  were d e r i v e d  by f i t t i n g  t h e  equa t ion  t o  t h e  

da ta  t h a t  had been s e l e c t e d  and weighted i n  accordance 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  no rma l l y  rounded t o  t h e  neares t  

k e l v i n  and t h a t  va lues  i n  o t h e r  un i ts  a r e  ob ta ined  by exac t  convers ion .  The Tables 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 .  

I n  c e r t a i n  c i rcumstances t h e  use r  may need t o  a l l o w  f o r  u n c e r t a i n t i e s  i n  t h e  t a b u l a t e d  

va lues  and es t ima tes  o f  these a r e  p rov ided  i n  t h e  Tables. Fo r  s i m p l i c i t y  t h e  u n c e r t a i n t i e s  

a re  rounded t o  1, 2 or 5 t imes a power o f  10. 

The s h o r t  t a b l e  g i v i n g  da ta  a t  s p e c i f i e d  vapour p ressures  c o n t a i n 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  by t h e  l e t t e r s  ' X I ,  ' A ' ,  'B '  or ' C '  a t  these pressures .  The es t ima ted  

u n c e r t a i n t i e s  i n  temperature and p ressu re  which a r e  dependent upon t h e  da ta  q u a l i t y  a r e  shown 

underneath. This s u b j e c t  i s  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  t h r e e  s e t s  o f  u n i t s ,  namely, ( i )  p ressures  

i n  kPa a t  temperatures i n  k e l v i n s ,  ( i i )  p ressures  i n  mmHg or atm a t  temperatures i n  degrees C ,  

( i i i )  p ressures  i n  p s i a  a t  temperatures i n  degrees F. The Table 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  p ressu re  and temperature.  I n  genera l ,  p ressures  a r e  g i ven  

from 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  a t  i n t e r v a l s  ad jus ted  t o  

make maximum use of  t h e  space a v a i l a b l e ,  a l a r g e r  i n t e r v a l  f r e q u e n t l y  be ing  used a t  low 

temperatures.  Forpo lybromo and i o d o  compounds 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  

lower  temperature.  

B racke ts  enc lose  va lues  above or below t h e  range o f  suppor t i ng  exper imenta l  da ta  and va lues  

below 0.001 a r e  g i v e n  i n  exponent form. I t  i s  n o t  f e a s i b l e  t o  assess u n c e r t a i n t i e s  below 

0.1 kPa. 

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 ressu re  equa t ion  

a r e  shown i n  b o l d  t ype  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 ressu re  ranges a r e  desc r ibed  i n  Sec t ion  3. 

I ssued A p r i l  1991 1 
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91 006 
2. NOTATION AND UNITS 

A l l  temperatures a r e  based on t h e  I n t e r n a t i o n a l  P r a c t i c a l  Temperature Scale (IPTS-68), 

t h e  d i f f e r e n c e s  i n v o l v e d  i n  changing t o  ITS-90 a r e  l e s s  than  t h e  u n c e r t a i n t i e s  

On IPTS-68 k e l v i n  temperatures 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  P r a c t i c a l  K e l v i n  

s i m i l a r l y  Celsius temperatures are s t r i c t l y  ca l l ed  In te rna t i ona l  P r a c t i c a l  C e l s i u s  

b l , b ~ , b j , b 4  

P vapour p ressure  

q ( l - T / T c )  

T k e l v i n  temperature 

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

i n  t h e  data.  

emperatures, 

emperatures. 

on 

t 

Note. 

C e l s i u s  temperature (T-273.15) or Fahrenhe i t  temperature (9T/5-459.67) 

The UNITS o f  temperature and vapour p ressure  a r e  shown i n  each t a b l e .  

Subscripts 

b 

C denotes va lue  a t  c r i t i c a l  p o i n t  

m 

denotes va lue  a t  normal b o i l i n g  p o i n t  

denotes va lue  a t  normal m e l t i n g  p o i n t  

3. SOURCES O f  DATA 

Exper imenta l  vapour p ressure  da ta  are,  acco rd ing  t o  t h e  apparatus and techn ique app l i ed ,  

u s u a l l y  r e p o r t e d  f o r  d i f f e r e n t  p ressure  r e g i o n s  which may l o o s e l y  be d e f i n e d  as:- 

( a )  low pressure ,  below say 1 kPa (approx imate ly  7 - 5  mmHg), 

(b)  medium pressure ,  say 1 kPa t o  200 kPa (approx imate ly  2 atm), 

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

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

The exper imenta l  da ta  r e p o r t e d  f o r  t h e  low and h i g h  pressure  ranges a r e  u s u a l l y  l e s s  

accu ra te  than, and n o t  always compat ib le  with, da ta  f o r  t h e  medium pressure  range, which 

may be o f  a very  h i g h  degree o f  p r e c i s i o n ,  p o s s i b l y  w i th  an u n c e r t a i n t y  i n  pressure  l e s s  

than 0.01 per  cen t  near t h e  normal b o i l i n g  p o i n t .  

I n  t h e  low pressure  range d i r e c t  measurements o f  vapour p ressure  have r e l a t i v e l y  l a r g e  

u n c e r t a i n t i e s  because o f  t h e  d i f f i c u l t y  o f  making such measurements. More r e l i a b l e  va lues  may 

be es t ima ted  from c a l o r i m e t r i c  and v o l u m e t r i c  da ta  when these a re  a v a i l a b l e ,  as i n d i c a t e d  i n  

S e c t i o n 4 .  I n  t h e h i g h  pressure  r a n g e t h e u n c e r t a i n t i e s i n m e a s u r e d  v a l u e s i n c r e a s e  p r o g r e s s i v e l y  

wi th  i n c r e a s i n g  temperature up t o  the  c r i t i c a l  p o i n t  where t h e  u n c e r t a i n t y  i n  p ressu re  may be 

s e v e r a l  per  cen t .  

Fo r  t h e  m a j o r i t y  o f  t he  compounds cons idered here  t h e  da ta  a re  r e s t r i c t e d  t o  t h e  medium, or  i n  

somecases, t h e h i g h p r e s s u r e  range and va lues  o u t s i d e  these rangeswere ob ta ined  by e s t i m a t i o n .  

4. EVALUATION AND CORRELATION 

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

theshapesofwe l l -es tab l i shed vapour p ressu re  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  chemica l  substances these d i f f e r e n c e s  i n  shape a re  

c h a r a c t e r i s e d  by d i f f e r e n t  ranges o f  numer i ca l  r e l a t i o n s h i p s  between t h e  c o e f f i c i e n t s  o f  t h e i r  

2 
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91 006 
- e Wagner equat ions .  I n  Reference 6 Ambrose and Walton have demonstrated t h i s  phenomenon fo r  t h e  

two homologous s e r i e s  o f  normal a lkanes  and a l kano ls .  Thus, f o r  c e r t a i n  c lasses  o f  compounds 

i t  i s  p o s s i b l e  t o  e s t a b l i s h  c r i t e r i a  t h a t  shou ld  be met by vapour-pressure curves  based on 

l e s s  ex tens i ve  or  l e s s  r e l i a b l e  data.  

I n  Reference 3 Ambrose and Davies show how ve ry  low vapour p ressures  may be ob ta ined  from t h e  

d i f f e r e n c e  between t h e  i d e a l  gas hea t  c a p a c i t y  and t h e  l i q u i d  hea t  c a p a c i t y .  The procedure 

i n v o l v e s  two i n t e g r a t i o n s  and r i g o r o u s  t rea tmen t  a l s o  r e q u i r e s  t h e  l i q u i d  molar volume and 

t h e  second v i r i a l  c o e f f i c i e n t  o f  t h e  vapour. Low range vapour p ressures  ob ta ined  i n  t h i s  way 

were i n c l u d e d  i n  t h e  da ta  used t o  d e r i v e  t h e  vapour-pressure equat ions  o f  n e a r l y  a l l  o f  t h e  

a l k a n e s  i n  R e f e r e n c e  6 b u t ,  i n  g e n e r a l ,  w e r e  n o t  a v a i l a b l e  f o r  t h e  a l k a n o l s .  

InReference7Watson,  r e v e r s i n g  t h e  procedure,  d e r i v e d  t h e  d i f f e r e n c e  between t h e  i d e a l  gas and 

l i q u i d h e a t  c a p a c i t i e s  f r o m t h e  t h e  second d i f f e r e n t i a l  o f t h e  Wagner vapour-pressure equat ion .  

He p l o t t e d  t h i s  d i f f e r e n c e  a g a i n s t  reduced temperature f rom the  m e l t i n g  p o i n t  t o  t h e  normal 

b o i l i n g  p o i n t  f o r  a l l  t h e  a lkanes  and a l k a n o l s  i n  Reference 6. Al though o n l y  v a l i d  up t o  reduced 

temperatures o f a b o u t 0 . 5 t h e s e w e r e  shownto  be a w e l l o r d e r e d ,  u n i f o r m l y  v a r y i n g  s e t  o f  curves  

f o r  b o t h  s e r i e s .  

D e n o t i n g t h e d i f f e r e n c e s b e t w e e n t h e i d e a l g a s  and l i q u i d  hea t  c a p a c i t i e s  a t  reducedtempera tures  

o f  0.3 and 0.5 by, say, D3 and D5 r e s p e c t i v e l y ,  i t  was no ted  t h a t  f o r  t h e  alkanes from propane 

t o  hexadecane, t h e  v a r i a t i o n  o f  D3/D5 w i t h  D5 c o u l d  be represented  by a s t r a i g h t  l i n e  w i t h o u t  

s i g n i f i c a n t  error.  As desc r ibed  i n  I t e m  90019 t h e  f i t  o f  t h e  Wagner equa t ion  t o  t h e  da ta  o f  t h e  

h a l o e t h a n e s w i t h t h e m o s t r e l i a b l e d a t a w a s  a d j u s t e d  u n t i l D 3 / D 5  was t h e  va lue  g i ven  by t h e  above 

s t r a i g h t  l i n e  f o r  t h e  alkanes. The equat ions  o f  these haloethanes were then used t o  produce a 

c o r r e l a t i o n  which i n  turn was then used t o  d e r i v e  t h e  vapour p ressure  equat ions  o f t h e  remain ing  

haloethanes f o r  which the  da ta  were l e s s  e x t e n s i v e  or  l e s s  r e l i a b l e .  

I n  t h i s  I t e m i t w a s  found the rewere insu f f i c i en tcompoundsw i thda taex tens i veandre l i ab leenough  

t o  produce a corresponding co r re la t i on  f o r  haloethylenes. Therefore the vapour p ressure  equat ions  

o f  most o f  t h e  compounds cons idered he re  were d e r i v e d  u s i n g  t h e  c o r r e l a t i o n  f o r  haloethanes. 

5. DISCUSSION OF UNCERTAINTIES 

For ease o f  i n t e r p o l a t i o n ,  va lues  a r e  presented  i n  t h e  Tables accord ing  t o  a u n i f o r m  p a t t e r n  e 
w i t h o u t  rega rd  t o  t h e i r  es t ima ted  accuracy.  The u n c e r t a i n t i e s  i n  t h e  va lues  f o r  each compound 

a r e  dependent upon t h e  r e l i a b i l i t y  o f  t h e  exper imen ta l  and es t ima ted  da ta  on which they  a r e  

based. Except i n  t h e  low p ressu re  range va lues  dependent on es t ima ted  da ta  a r e  much l e s s  

c e r t a i n  than  va lues  dependent upon measured data.  

The r e l i a b i l i t y  o f  t h e  exper imen ta l  or es t ima ted  da ta  may vary  cons ide rab ly  over t h e  e n t i r e  

l i q u i d  range o f  a compound. The te rm ' d a t a  q u a l i t y '  i s  used he re  t o  express t h e  assessed 

r e l i a b i l i t y  o f  t h e  f i t t e d  da ta  and hence a l s o  t h e  r e l i a b i l i t y  o f  t h e  t a b u l a t e d  values. I n  

t h e  Table g i v i n g  da ta  a t  s p e c i f i e d  vapour p ressures  t h e  da ta  q u a l i t y  a t  each pressure  i s  

denoted by one o f  t h e  l e t t e r s  ' X ' ,  ' A ' ,  'B '  or 'C'. Brackets  enc lose  t h e  l e t t e r s  a t  those 

p ressu res  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 u n c e r t a i n t i e s  i n  

temperature and p ressu re  a r e  n o t  thought  t o  be more than t h e  va lues  shown below each l e t t e r .  

The da ta  q u a l i t y  o f  vapour p ressures  d e r i v e d  from very  h i g h  q u a l i t y  exper imen ta l  da ta  w i th  

u n c e r t a i n t i e s  i n  temperature o f  about 0.001 K a t  t h e  normal b o i l i n g  p o i n t  or about 0.01 K a t  t h e  

c r i t i c a l  p o i n t  i s  i n d i c a t e d  by t h e  l e t t e r  ' X ' .  Such da ta  a r e  a v a i l a b l e  f o r  very  few compounds. 

3 
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The m a j o r i t y  o f  r e l i a b l e  da ta  a r e  cons idered o f  q u a l i t y  ' A '  w i th  u n c e r t a i n t i e s  up t o  10 t imes 

those o f  q u a l i t y  ' X I .  S i m i l a r l y  t h e  l e t t e r s  ' B '  and ' C '  i n d i c a t e  t h a t  t h e  vapour p ressures  a r e  

based on p r o g r e s s i v e l y  l e s s  r e l i a b l e  da ta ,  t h e  u n c e r t a i n t i e s  i n c r e a s i n g  t e n f o l d  w i th  each 

success ive  l e t t e r .  

For those compounds f o r  which t h e  da ta  q u a l i t y  a t  t he  c r i t i c a l  p ressure  i s  denoted by  ' C '  t h e  

va lues  o f  c r i t i c a l  temperature and c r i t i c a l  p ressure  g i v e n  i n  t h e  Tables shou ld  be regarded o n l y  

as c o r r e l a t i n g  parameters. Since t h e  a c e n t r i c  f a c t o r ,  omega, i s  dependent upon t h e  va lue  o f  

c r i t i c a l  p ressu re  se lec ted ,  t h e  u n c e r t a i n t y  i n  omega f o r  these compounds i s  h igh ,  p o s s i b l y  

g r e a t e r  t han  0.05. 

6. ANTOINE EQUATION 

Some users  may f i n d  i t  more conven ien t  t o  use an Anto ine  equa t ion  f o r  c e r t a i n  a p p l i c a t i o n s  

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  Anto ine  equa t ion  

g i v e n  a t  t h e  end o f  each sheet have been ob ta ined  by f i t t i n g  t h i s  equa t ion  t o  va lues  ob ta ined  

from t h e  Wagner equa t ion  between pressures  o f  2 and 200 kPa. The RMS d e v i a t i o n  o f  each f i t  i s  

u s u a l l y  between 0.05 and 0 .1  pe r  cent .  

WARNING. Al though, f o r  most compounds, t h e  Anto ine  equa t ion  may be used up t o  about 500 kPa 

w i t h o u t  undue a d d i t i o n a l  e r r o r ,  use a t  p ressures  o u t s i d e  t h e  range 2 t o  500 kPa w i l l  g i v e  vapour 

p ressures  t h a t  g e t  p r o g r e s s i v e l y  lower  than  t h e  va lues  g i v e n  by t h e  Wagner equat ion .  
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0 TABLE 1 

COMPOUND NAME INDEX 

The f i r s t  name g i ven  f o r  each compound on t h e  Conten ts  page and a t  t h e  head o f  each Table i s  i n  b o l d  t y p e  

Name 

Bromoethylene 

Chloroethylene 
Chloro-1,l-difluoroethylene 
Chlorotrifluoroethylene 

cis-1,2-Dibromoethylene 
trans-1,2-Dibromoethylene 
1,2-Dichlorodifluoroethylene 
1,l-Dichloroethylene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,l-Difluoroethylene 
cis-l,2-Diiodoethylene 
trans-1,2-Diiodoethylene 

Fluoroethylene 

Perch lo roe thy lene  
P e r f l u o r o e t h y l e n e  

R e f r i g e r a n t  1110 
R e f r i g e r a n t  1112 
R e f r i g e r a n t  1113 
R e f r i g e r a n t  1114 
R e f r i g e r a n t  1120 
R e f r i g e r a n t  1122 
R e f r i g e r a n t  113O(c is )  
R e f r i g e r a n t  1130 ( t r a n s  1 
R e f r i g e r a n t  1130a 
R e f r i g e r a n t  113062(c is )  
R e f r i g e r a n t  113062( t rans)  
R e f r i g e r a n t  1132a 
R e f r i g e r a n t  1140 
R e f r i g e r a n t  114061 
R e f r i g e r a n t  1141 

Tetrachloroethylene 
Tetrafluoroethylene 
Trichloroethylene 

V i n y l  bromide 
V i n y l  c h l o r i d e  
V i n y l  f l u o r i d e  
V i n y l i d e n e  c h l o r i d e  
V i n y l i d e n e  f l u o r i d e  

e 

see Tetrachloroethylene 
see Tetrafluoroethylene 

see Tetrachloroethylene 
see 1,2-Dichlorodifluoroethylene 
see Chlorotrifluoroethylene 
see Tetrafluoroethylene 
see Trichloroethylene 
see Chloro-1,l-difluoroethylene 
see cis-1,2-Dichloroethylene 
see trans-1,2-Oichloroethylene 
see 1,l-Dichloroethylene 
see cis-1,2-Dibromoethylene 
see trans-1,2-Dibromoethylene 
see 1,l-Difluoroethylene 
see Chloroethylene 
see Bromoethylene 
see Fluoroethylene 

see Bromoethylene 
see Chloroethylene 
see Fluoroethylene 
see 1,l-Dichloroethylene 
see 1,l-Difluoroethylene 

Category 

MONOHALOETHYLENES 

MONOHALOETHYLENES 
TRIHALOETHYLENES 
TETRAHALOETHYLENES 

DIHALOETHYLENES 
DIHALOETHYLENES 
TETRAHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 

MONOHALOETHYLENES 

TETRAHALOETHYLENES 
TETRAHALOETHYLENES 

TETRAHALOETHYLENES 
TETRAHALOETHYLENES 
TETRAHALOETHYLENES 
TETRAHALOETHYLENES 
TRIHALOETHYLENES 
TRIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 
MONOHALOETHYLENES 
MONOHALOETHYLENES 
MONOHALOETHYLENES 

TETRAHALOETHYLENES 
TETRAHALOETHYLENES 
TRIHALOETHYLENES 

MONOHALOETHYLENES 
MONOHALOETHYLENES 
MONOHALOETHYLENES 
DIHALOETHYLENES 
DIHALOETHYLENES 

Issued A p r i l  1991 
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50 
50 
50 
20 

20 
20 
20 
10 
10 

10 
10 
10 
10 
10 

‘ e  CZHjF Fluoroethylene (Vinyl fluoride, Refrigerant 1141) 

200 
205 
210 
215 
2 20 

225 
2 30 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

where T is the kelvin temperature on the International Practical Temperature Scale o f  1968 (IPTS-681, 
p is the vapour pressure, Tc, pc are the critical temperature and critical pressure respectively 
and q = 1 - T/Tc. 

10 
10 
10 
10 
10 

Critical Temperature Tc = 328.2 K (tc = 55.05 OC - - 
Critical Pressure pc = 5215 kPa ( 51.47 atm - - 

bl = -6.73895 
b2 = 1.61757 
b3 = -1.8074 
b4 = -2.451 

Acentric Factor = 0.148 

dT/dp at N.B.P. = 0.188 K/kPa ( 0.025 OC/mmHg = 
Normal Boiling Point 200.950 K ( = -72.200 OC - - 

Normal Melting Point = 113 K ( = -160 OC - - 

300 2882. 5 20 
305 3219. 10 20 
310 3585. 10 20 
315 3983. 10 20 
320 4416. 10 20 

131.09 OF) 

756.4 psia) 

-97.960 OF) 
2.336 OF/psi) 

.256 OF) 

p/kPa 
T/K 
(dp/dT I / (  kPa/K 1 
Data Quality 
Uncertainty in T (K) 
Uncertainty in p ( 7 6 )  

Data a t  Specified Pressures 

0.001 0.01 0.1 1 10 100 1000 5215 
125.259 142.216 165.674 200.699 258.952 328.200 
0.016 0.117 0.821 5.259 29.883 107.082 
(C) C C C C C 
5 2 1 1 5 10 

100 50 10 10 20 20 

Vapour Pressure of Fluoroethylene 

Units: kPa v. K 

Uncertainty Uncertainty Uncertainty 
in in in 

P T T P T P 
K kPa K kPa K kPa K ,a 

T 
- - T 

0, 0‘ 

P - - 

115 
120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 a 195 

(0.017) 
(0.042) 

(0.096) 
(0.204) 2 
(0.407) 2 
(0.768) 2 
1.376 2 

2.357 2 
3.878 1 
6.156 1 
9.459 1 
14.11 1 

20.51 1 
29.09 1 
40.37 1 
54.92 1 
73.36 1 

96.38 
124.7 
159.1 
200.4 
249.4 

307.1 
374.3 
452.0 
541.1 
642.6 

757.6 
886.9 
1032. 
1193. 
1372. 

1569. 
1787. 
2026. 
2287. 
2571. 

20 
20 
20 
20 
20 
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t 
O C  

- 

-160 
-155 

-150 
-145 
-140 
-135 
-130 

t 

O F  

-250 
-240 
-230 
-220 
-210 

-200 
-190 
-180 
-170 
-160 

- 

t 
mmHg 

(0.088) 
(0.227) 

(0.535) 
(1.168) 
(2.383) 
(4.582) 
8.361 

-125 
-120 
-115 
-110 
-105 

-100 
-95 
-90 
-85 
-80 

t 

p s i a  

(0.003) 
(0.009) 
(0.021) 
(0.046) 
(0.095) 

0.184 
0.335 
0.583 
0.969 
1.549 

-150 
-140 
-130 
-120 
-110 

-100 
-90 
-80 
-70 
-60 

~~ 

Vapour Pressure o f  Fluoroethylene continued 

Units: atm or mmHg v. OC 

P 
mmHg 

14.56 
24.30 
39.07 
60.74 
91.59 

- 

134.4 
192.2 
268.9 

495.3 
368.4 

P 
p s i a  

2.391 
3.576 
5.199 
7.368 

- 

10.21 

13.84 
18.43 
24.11 
31.05 
39.43 

P - t - 
O C  atm 

-75 0.861 
-70 1.121 
-65 1.437 
-60 1.819 
-55 2.273 

-50 2.810 
-45 3.437 
-40 4.165 
-35 5.001 
-30 5.957 

t 
O C  

-25 
-20 
-15 
-10 

-5 

- 

0 
5 

10 
15 
20 

Units: psia v.  O F  

t t 
- 

OF p s i a  

-50 49.42 
-40 61.21 
- 30 74.97 
-20 90.91 
-10 109.2 

0 130.1 
10 153.8 
20 180.4 
30 210.3 
40 243.6 

50 
60 
70 
80 
90 

100 
110 
120 
130 

P 
atm 

7.041 
8.263 
9.635 

11.16 
12.86 

14.75 
16.82 
19.09 
21.59 
24.31 

P 
p s i a  
- 

280.6 
321.5 
366.6 
416.2 
470.7 

530.4 
595.8 
667.6 
747.1 

t I o c  

25 
30 
35 
40 
45 

P 
atm 

27.28 
30.50 
34.01 
37.82 
41.96 

46.47 
51.42 

- 

P 
p s i a  

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  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 ressure  equa t ion  
a r e  shown i n  b o l d  t ype  toge the r  with t h e  pressure  range (low ' L ' ,  medium I M I ,  normal b o i l i n g  p o i n t  
o n l y  I N ' ,  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. 

CARPMAELS & RANSFORD, Pa ten t  Agents, London, Br i t .Pa t .469 421, 1937. 
STULL,D.R., Ind.Eng.Chem., Vo1.39, p.517, 1947." 
DOWNING,F.B., U.S.Pat. 2 480 560, 1950. 

HARMON,J., U.S.Pat. 2 599 631, 1953. 
BARTOCHA, e t  a l . ,  J.Inorg.Nucl.Chem., Vo1.6, p.119, 1958. 
DU PONT, Tech.Bul1.B-2, E.I.Du Pont de Nemours & Co., Wilmington, Del., 1966. 
KRESTA,J., AMBROZ,L., Chem.Prumsyl., Vo1.16, p.94, 1966. 
AMBROSE,D., NPL Report  Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980." 
T R C  Thermodynamic Tables, Texas A & M Univ.,  Loose l e a f  da ta  sheets e x t a n t  1991.* 

Anto ine  equat ion :  ln (p /kPa)  13.86424 - 1628.875/(T/K - 24.778) for 2 < p/kPa < 200. 

BSAF , NSR Pat. 859 887, 1953. N 

C 
C 

e 

e 

e 

a 

e 
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1 
1 
1 
0.5 
0.5 

0.5 
0.5 
0.5 
1 
1 

1 
1 
1 
2 
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C2HJC1 Chloroethylene (Vinyl chloride, Refrigerant 1140) 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

In p = In p, + (Tc/T)(blq + b2q 1.5 + b3qZa5 + b4q5) Vapour Pressure 

where T is the kelvin temperature on the International Practical Temperature Scale o f  1968 (IPTS-68), 
p is the vapour pressure, T c ,  pc are the critical temperature and critical pressure respectively 
and q 1 - T/Tc. 

Critical Temperature Tc 424 K (tc = 150.85 OC = 303.53 O f )  

Critical Pressure pc = 5350 kPa ( 52.80 atm = 776.0 psia) 
bl = -6.75952 
b2 = 1.61858 
b3 = -1.8234 
b4 = -2.470 

Acentric Factor = 0.153 
Normal Boiling Point 259.356 K ( = -13.794 OC = 7.171 O F )  

dT/dp at N.B.P. = 0.242 K/kPa ( = 0.032 OC/mmHg = 2.998 OF/psi) 
Normal Melting Point = 119 K ( = -154 OC -245 O f )  

p/kPa 

Data at Specified Pressures 

0.001 0.01 0.1 1 10 100 1000 5350 
T /K 132.119 145.342 162.014 183.858 214.041 259.034 
(dp/dT ) / ( kPa/K 1 2.E-4 
Data Quality 
Uncertainty in T (K) 
Uncertainty in p (%) 

T 
K 
- 

120 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

P 
kPa 
- 

(7.E-5) 

(2.E-4) 
(7. E-4) 
(0.002) 
(0.004) 
(0.009) 

(0.020) 
(0.041) 
(0.078) 
(0.143) 
(0.251) 

(0.426) 
(0.698) 
(1.109) 
(1.713) 
(2.578) 

( 3.789) 
(5.450) 
7.681 
10.63 
14.45 

Uncertainty 
in 

T 
K 

5 
2 

2 
2 
2 
1 
0.5 

0.5 
0.2 
0.1 
0.1 
0.1 

P 
0, ,O 

50 
50 

50 
20 
20 
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5 

5 
2 
1 
1 
1 

0.002 0.012 0.091 0.638 4.098 
(C) (C) B B 
5 2 0.1 0.1 
50 20 1 0.5 

Vapour Pressure o f  Chloroethylene 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

Units: 

P 
kPa 

19.35 
25.52 
33.21 
42.66 
54.16 

68.00 
84.51 

- 

104.0 
126.9 
153.5 

184.2 
219.5 
259.6 
305.2 
356.5 

414.1 
478.3 
549.8 
628.8 
716.0 

811.7 
916.5 
1031. 
1155. 

kPa v. K 

Uncertainty 
in 

T 
K 

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 
0.5 
0.5 

0.5 
0.5 
0.5 
1 
1 

1 
1 
1 
2 
2 1290. ) 

Issued April 1991 

P 
kPa 
- 

( 1437. ) 
(1595. ) 
(1765.) 
( 1948. ) 
(2144.) 

(2355.) 
(2580.) 
(2821.) 
(3078.) 
(3352.) 

(3644. ) 
(3956.) 
(4289.) 
(4644.) 
(5024. ) 

333.691 424.000 
23.344 85.293 
C (C) 
1 10 
5 20 

Uncertainty 
in 

K 10 

2 5 
2 10 
2 10 
2 10 
2 10 

5 10 
5 10 
5 10 
5 10 
5 10 

5 20 
5 20 
10 20 
10 20 
10 20 

T P 
01 
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50 7.651 
55 8.652 
60 9.745 
65 10.94 
70 (12.23) 

Vapour Pressure o f  Chloroethylene continued 

100 
105 
110 
115 
120 

Units: atm or mmHg v.  O C  

t t t t 

O C  mmHg mmHg atm 
- 

-150 (0.001) 
-140 (0.009) 
-130 (0.053) 
-120 (0.237) 
-110 (0.861) 

-50 130.5 
-40 226.3 
-30 372.4 
-20 585.6 
-10 885.2 

~ I n t e r v a l  chanae 
-100 (2.638) 

-90 (7.031) 
-80 (16.67) 

-60 70.84 
-70 (35.82) 

2 

0 1293. 
5 1544. 

10 1831. 
15 2158. 
20 2526. 

25 3.869 
30 4.478 
35 5.156 
40 5.908 
45 6.738 

75 
80 

90 
95 

a5 

I 
I Units: psia v.  OF 

t t t t 
O F  p s i a  p s i a  p s i a  
- 

-240 (2.E-5) 
-220 (2.E-4) 

-200 (0.001) 

-140 (0.080) 

-180 (0.006) 
-160 (0.025) 

-120 (0.223) 

-100 (0.542) 
-80 1.185 
-60 2.366 
-40 4.376 
-20 7.588 

I n t e r v a l  change 
0 12.45 

10 15.66 
20 19.49 
30 24.00 
40 29.28 

50 35.41 
60 42.47 
70 50.55 
80 59.73 
90 70.11 

100 81.78 
110 94.83 
120 109.4 
130 125.4 
140 143.2 

150 
160 
170 
180 
190 

200 
210 
220 
2 30 
240 

P 
atm 

(13.63) 
(15.15) 
(16.78) 
(18.54) 
(20.43) 

- 

(22.45) 
(24.62) 
(26.94) 
(29.42) 
(32.06) 

P 
p s i a  
- 

162.8 
(184.2) 
(207.6) 
(233.0) 
( 260.7) 

(290.7) 
(323.2) 
(358.2) 
(395.9) 
(436.5) 

125 
130 
135 
140 
145 

150 

t I O F  

2 50 
260 
270 
280 
.290 

300 

P 
atm 

(34.88) 
(37.88) 
(41.09) 
(44.51) 
(48.16) 

(52.10) 

P 
p s i a  

(480.1) 
(527.0) 
(577.3) 
(631.3) 
(689.5) 

- 

( 752.3) 

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  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 ressure  equa t ion  
a r e  shown i n  b o l d  t ype  toge the r  w i t h  the  pressure  range ( l ow  '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  '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. 

DANA,L.I., BURDICK,.N., JENKINS,A.C., J.Am.Chem.Soc., Vo1.49, p.2801, 1927. 
ROZLOVSKAYA,J.T., TEMKIN,M.I., J.Appl.Chem.(USSR), Vo1.19, p.32, 1946. 
STULL,D.R., Ind.Eng.Chem., Vo1.39, p.517, 1947." 

TIMMERMANS,J., Physico-Chemiacal Constants o f  Pure Org.Comp.,Vol.l, p.277, 1950." 
BANERJEE, DORAISWAMY, Brit.Chem.Eng., Vol.3, p.316, 1958." 

DANOV, GOLUBEV, Zh.Prikl.Khim., Vo1.41, p.451, 1968. 
CARASSETI ,  Ann.Chim.(Rome), Vo1.67, p.499, 1977. 
TRC Thermodynamic Tables, Texas A & M Univ.,  Loose l e a f  da ta  sheets e x t a n t  1991." 

DREISBACH,R.R., SHRADER,S.A., Ind.Eng.Chem., Vo1.41, p.2879, 1949. M 

McDONALD,R.A., SHRADER,S.A., et al., J.Chem.Eng.Data, Vo1.4, p.311, 1959. M 

The f o l l o w i n g  Sources were used t o  es t ima te  da ta  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." 

Anto ine  equat ion :  ln (p /kPa)  = 13.90927 - 2110.824/(T/K - 32.165) f o r  2 < p/kPa < 200. 

C 

I ssued A p r i l  1991 
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