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ESDU DATA ITEMS 

Data Items provide validated information in engineering design and analysis for use 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unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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. 

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. 

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: 0 

Chairman 
Dr D.T. Jamieson - Independent 

Vice-chairman 
Mr C.F. Beaton - Independent 

Members 
Dr D. Arnbrose* 
Dr E. Brunnerf 
Dr M.W. Chaset 
Dr J.R. Downeyt 
Dr B. Edmonds 
Dr G. Hobson 

Dr A.E. Humphreys 
Mr S.R. Knight 
Dr K.N. Marsht 

Mr J.T.R. Watson 

- Independent 
- BASF ACi, Ludwigshafen, Germany 
- National Institute of Standards & Technology, Gaithersburgh, USA 

- Dow Chemical, Midland, USA 
- Infochem Computer Services Ltd, London, UK 
- Imperial Chemical Industries plc, Petrochemicals & Plastics 

- British Gas plc, Loughborough, UK 
- Stone & Webster Engineering Ltd, Milton Keynes, UK 
- Thermodynamics Research Center, Texas A & M University System, 

- National Engineering Laboratory, East Kilbride, UK. 

Division, Wilton, UK 

USA 

* Emeritus Member. 

Corresponding Member. 

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. 
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93009 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 
ALIPHATIC AND CYCLIC KETONES 

CONTENTS 
1. INTRODUCTION Page 1 
2 .  NOTATION AND UNITS Page 2 
3. SOURCES OF DATA Page 2 
4. EVALUATION AND CORRELATION Page 2 
5. DISCUSSION OF UNCERTAINTIES Page 3 
6. ANTOINE EQUATION Page 4 
7. REFERENCES Page 4 

COMPOUND NAME INDEX Page 5 
COMPOUND TABLES in the following order 

Sheet Formula Name 

Cq and Ch ALKANONES 
3.1 C3H6O 

4.1 C4HgO 

Cs ALKANONES 

C9 ALKANONES 
9.la C9H1gO 
9.ld CqHlgO 
9.2 C9HlgO 0 

Acetone 

But anone 

Pentan-2-one 
Pentan-3-one 
3-Methylbutan-2-one 

Hexan-2-one 
Hexan-3-one 

3-Methylpentan-2-one 
4-Methylpentan-2-one 

2-Methylpentan-3-one 
3,3-Dimethylbutan-Z-one 

Heptan-2-one 
Heptan-3-one 
Heptan-4-one 

3-Methylhexan-2-one 
4-Methylhexan-2-one 
5-Methylhexan-2-one 

2-Methylhexan-3-one 
4-Methylhexan-3-one 
5-Methylhexan-3-one 

3-Ethylpentan-2-one 
3,3-Dimethylpentan-Z-one 
3,4-Dimethylpentan-2-one 
4,4-Dimethylpentan-Z-one 

2,2-Dimethylpentan-3-one 
2,4-Dimethylpentan-3-one 

Octan-2-one 

Alternative Names 

Propanone 

Butan-2-one 

Methyl propyl ketone 
Diethyl ketone 
Methyl isopropyl ketone 

Methyl butyl ketone 
Ethyl propyl ketone 

Methyl sec-butyl ketone 
Methyl isobutyl ketone 

Ethyl isopropyl ketone 
Methyl tert-butyl ketone 

Methyl pentyl ketone 
Ethyl butyl ketone 
Dipropyl ketone 

Methyl sec-pentyl ketone 
Methyl 2-rnethylbutyl ketone 
Methyl isopentyl ketone 

Propyl isopropyl ketone 
Ethyl sec-butyl ketone 
Ethyl isobutyl ketone 

Methyl 3-pentyl ketone 
Methyl tert-pentyl ketone 
Methyl 2-isopentyl ketone 
Methyl neopentyl ketone 

Ethyl tert-butyl ketone 
Oi-isopropyl ketone 

Methyl hexyl ketone 
2,2,4-Trimethylpentan-3-one (not issued) 

Nonan-2-one Methyl heptyl ketone 
Nonan-5-one Dibutyl ketone 
2,6-Dimethylheptan-4-one Di-isobutyl ketone 

Dirnethyl ketone 

Methyl ethyl ketone 

Pinacolone 

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

Continued on next page 
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93009 
CONTENTS continued 

Sheet Formula Name Alternative Names 

C1o to C15 ALKANONES 
10.la C10H200 Decan-2-one 

1l.la CllH220 Undecan-2-one 
1l.le CllH220 Undecan-6-one 

12.la C12H24O Dodecan-2-one 

13.la C13H260 Tridecan-2-one 
1 3 . l f  C13H260 Tridecan-7-one 

14.la C14H28O Tetradecan-2-one 

15.la C15H30O Pentadecan-2-one 
15.19 C15H30O Pentadecan-8-one 

Methyl octyl ketone 

Methyl nonyl ketone 
Dipentyl ketone 

Methyl decyl ketone 

Methyl undecyl ketone 
Dihexyl ketone 

Methyl dodecyl ketone 

Methyl tridecyl ketone 
Diheptyl ketone 

ALKENONES 
106.1 CgH100 4-Methylpent-3-en-Z-one Mesityl oxide 
106.2 CgH100 4-Methylpent-4-en-Z-one Isomesityl oxide 

CYCLOALKANONES 
404.1 C4H6O Cyclobutanone 

405.1 C5HgO Cyclopentanone 

406.1 CgH100 Cyclohexanone 

407.1 C7H12O Cycloheptanone 

408.1 C8H14O Cyclooctanone 

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

0 

0 

0 

Issued March 1993 
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93009 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

ALIPHATIC AND CYCLIC KETONES 

1. INTRODUCTION 

This Data Item presents saturated vapour pressures of the aliphatic and cyclic ketones shown 

in the order of arrangement on the Contents page. The Compound Name Index lists the alternative 

names of the compounds with, in bold, the first name used for each compound on the Contents page 

and at the head of each Sheet. 

The values of vapour pressure for each compound have been obtained by calculation from the 

Wagner vapour-pressure equation given at the top of each Sheet. Using the critical temperature 

and the critical pressure given, the coefficients were derived by fitting the equation to the 

data that had been selected and weighted in accordance with a critical assessment of all the 

data. Note that estimated values of critical temperature are normally rounded to the nearest 

kelvin and that values in other units are obtained by exact conversion. The Tables also give 

the acentric factor, the normal boiling point, the value of dT/dp at the normal boiling point 

and the approximate normal melting point. Brackets enclose data at those temperatures which 

are outside the range of supporting experimental data. 

The table of Data at Specified Pressures for each compound gives, at each pressure, the 

temperature and the derivative of pressure with respect to temperature. In addition this table 

also gives an assessment of the data quality indicated, in decreasing order, by one of the 

letters ‘ A ‘ ,  ‘6‘ or  ‘C‘. At pressures of 1 kPa and above the estimated uncertainties in 

temperature and pressure which are dependent upon the data quality are shown below each 

letter rounded to 1, 2, o r  5 times a power of 10. Uncertainties are discussed at greater 

length in Section 5. 

Tabulated values o f  vapour p r e s s u r e a r e p r e s e n t e d i n t h r e e  sets of units, namely, (i) pressures 

in kPa at temperatures in kelvins, (ii) pressures in mmHg o r  atm at temperatures in degrees C, 

(iii) pressures in psia at temperatures in degrees F .  The Table providing pressures in 

kPa also gives the uncertainties in pressure and temperature for pressure greater than 1 kPa. 

In general, pressures are given from just above the melting point to just below the critical 

point at intervals adjusted to make maximum use of the space available, a larger interval 

frequently being used at low temperatures. For compounds with very high estimated critical 

temperatures the tables are usually truncated at a convenient lower temperature. 

The sources of information which give vapour pressure and/or critical point data for the 

compound considered are listed on the reverse side of each sheet. Those sources that were 

used to derive the critical properties and the coefficients of the vapour pressure equation 

are shown in bold type together with the pressure ranges of their data. These arbitrary 

pressure ranges are described in Section 3 .  

Issued March 1993 1 
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93009 
2. NOTATION AND UNITS 

A l l  t e m p e r a t u r e s  a r e  b a s e d  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 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  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  T e m p e r a t u r e s .  

bl,b2,bj,bq 
P vapour p ressure  

q ( l -T /Tc)  
T k e l v i n  temperature 

t 
Note. 

Subscripts 

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

m 

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

C e l s i u s  temperature (T-273.15) o r  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 .  

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 OF DATA 

Exper imenta l  vapour p ressu re  da ta  are,  acco rd ing  t o  the  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 de f ined 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 imen ta 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  p ressu re  l e s s  

t h a n  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  h i g h  p ressu re  range t h e  u n c e r t a i n t i e s  

i nc rease  p r o g r e s s i v e l y  w i th  temperature up t o  t h e  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  

pressure  i s  seldom lower  than 0.1 pe r  cen t  and f r e q u e n t l y  h i g h e r  than 1 per  cen t .  

Of thecompoundsconsideredherevery r e l i a b l e m e d i u m p r e s s u r e  range measurements have beenmade 

on f i f t e e n a l i p h a t i c a n d t w o a l i c y c l i c k e t o n e s .  F o r t w o o f  these, acetone and butanone, r e l i a b l e  

h i g h  pressure  range measurements up t o  t h e  c r i t i c a l  p o i n t  have a l s o  been made. The c r i t i c a l  

temperatures and c r i t i c a l  p ressures  o f  s i x  o t h e r  a l i p h a t i c  and t h e  two a l i c y c l i c  ke tones  have 

a l s o  been determined. 

I n  Reference 1, Ambrose e t  a l .  proposed a c o r r e l a t i n g  scheme f o r  a l i p h a t i c  ketones based on the  

da ta  o f  f o u r t e e n  o f t h e  above ketones. This scheme c o r r e l a t e d  vapour pressureswithtemperatures  
and t h e  carbon number o f  t h e  compound. Then u s i n g  t h i s  scheme w i th  a knowledge o f  t h e  normal 

b o i l i n g  p o i n t s ,  vapour p ressures  f o r  another f o u r t e e n  ketones were es t imated .  I n  t h i s  I t e m  

c r i t i c a l  temperatures and c r i t i c a l  p ressures  have been es t ima ted  f o r  those compounds f o r  which 

they  were n o t  known and a c o r r e l a t i n g  scheme u s i n g  reduced temperatures and reduced pressures  

of thesamefourteencompoundsdevised. T h i s l a t t e r s c h e m e w a s t h e n u s e d t o d e r i v e v a p o u r p r e s s u r e s  

f o r  t h e  o t h e r  ketones. 

4. EVALUATION AND CORRELATION 

I n  References 5 and 6 Ambrose has examined t h e  d i f f e r e n c e s ,  i n  t h e  h i g h  p ressu re  range, between 

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

L 
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93009 
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  

Wagner equat ions .  I n  Reference 7 Ambrose and Walton have demonstrated t h i s  phenomenon f o r  t he  

two homologous s e r i e s  o f  normal a lkanes  and a l k a n o l s .  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 4 Ambrose and Davies show how very  low vapour p ressures  may be ob ta ined  from the  

d i f f e r e n c e  between the  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  heat  capac 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  

alkanes i n  Reference 7 b u t ,  i n  genera l ,  were n o t  a v a i l a b l e  f o r  t h e  a l kano ls .  

I n R e f e r e n c e 8  Watson, r e v e r s i n g  the  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  heat  c a p a c i t i e s  f rom t h e  the  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 from t h e  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 7. Al though o n l y  v a l i d  up t o  reduced 

temperatures o f  about 0 .5 these  were shown t o  be a w e l l o r d e r e d ,  un i fo rm ly  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  heat  c a p a c i t i e s  a t  reduced temperatures 

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  a lkanes  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  e r r o r .  For t h e  compounds cons idered here  t h e  uncons t ra ined e x t r a p o l a t i o n s  o f  t he  

vapour p ressure  curves  o f  t h e  compounds w i t h  t h e  most r e l i a b l e  da ta  y i e l d e d  va lues  o f  D3/D5 

whichwere n o t  i n c o n s i s t e n t  w i th  t h i s  l i n e .  There fore  i n  t h i s  I t e m t h e  f i t o f t h e w a g n e r  equa t ion  

equa t ion  t o t h e d a t a  fo r  these compoundswas a d j u s t e d b y  v a r y i n g t h e  r a t i o  o f t h e  t h i r d  and f o u r t h  

c o e f f i c i e n t s  u n t i l  D3/D5 was t h e  va lue  g i ven  by the  above s t r a i g h t  l i n e  f o r  t he  alkanes. 

Theequat ionsof thesecompoundswere then u s e d t o  d e r i v e  a c o r r e l a t i o n  which was s i m i l a r  t o t h a t  

d e r i v e d  f o r t h e a l k a n e s a n d w h i c h i s  d e s c r i b e d i n  I tems 84022,  84028 and 85002.  Th is  c o r r e l a t i o n  

w a s t h e n u s e d t o d e r i v e t h e v a p o u r  pressu re  equat ions  o f t h e  remain ing  ketones f o r  which t h e  da ta  

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

For most o f  t h e  compounds cons idered he re  s a t u r a t e d  l i q u i d  d e n s i t y  da ta  were a v a i l a b l e ,  see 

I t e m  93010, and f o r  some compounds t h e  c r i t i c a l  temperature and pressure  were ad jus ted  u n t i l  

they  were optimum va lues  for  t h e  c o r r e l a t i o n  o f  b o t h  p r o p e r t i e s .  

5.  DISCUSSION OF UNCERTAINTIES 

A t  any temperature,  t h e  es t ima ted  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  o f  temperature and 

p ressu re  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 imenta l  and es t ima ted  da ta  on which 

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

l e s s  c e r t a i n  than va lues  dependent upon measured da ta .  

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 here t o  express the  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  the  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  t a b l e  o f  Data a t  Spec i f i ed  Pressures t h e  da ta  q u a l i t y  a t  each pressure  is  denoted by one 

o f  t h e  l e t t e r s  ‘ A ‘ ,  ‘ E ’  or ‘ C ‘ .  The u n c e r t a i n t i e s  i n  temperature and p ressu re  a re  n o t  thought 

t o  be more than the  va lues  shown below each l e t t e r .  

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 t h  u n c e r t a i n t i e s  o f  about 0.01 

t o  0.1 K a t  t h e  normal b o i l i n g  p o i n t  or about 0.1 t o  1 K a t  the  c r i t i c a l  p o i n t .  S i m i l a r l y  
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93009 
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  data,  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 successive l e t t e r .  

When t h e  da ta  q u a l i t y  i s  ' C '  i t  w i l l  be app rec ia ted  t h a t  t h e  u n c e r t a i n t i e s  a r e  n e c e s s a r i l y  

r a t h e r  s p e c u l a t i v e  and t h a t  f o r  some compounds they  may be underest imated. Furthermore f o r  
those compounds for which t h e  da ta  q u a l i t y  a t  t h e  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. S ince  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 ressure  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 i g h ,  p o s s i b l y  
g r e a t e r  t han  0.05. 

6. ANTOINE EQUATION 

Some use rs  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 r a n g e s o f t e m p e r a t u r e  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  cen t .  

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  the  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 ven  by t h e  Wagner equat ion .  
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pp.505-519, 1987. 
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93009 
COMPOUND NAME INDEX 

The f i r s t  name g i ven  f o r  each compound on t h e  Contents page and a t  t he  head o f  each Table i s  i n  b o l d  t ype  

0 

Name 

Acetone 

Butan-2-one 
Butanone 

Cyclobutanone 
Cycloheptanone 
Cyclohexanone 
Cyclooctanone 
Cyclopentanone 

Decan-2-one 
D i b u t y l  ketone 
D i - i s o b u t y l  ketone 
D i e t h y l  ketone 
D i h e p t y l  ke tone 
D i h e x y l  ketone 
D imethy l  ketone 

3,3-Dimethylbutan-2-one 
2,6-Dimethylheptan-4-one 

3,3-Dimethylpentan-Z-one 
3,4-Dimethylpentan-2-one 
4,4-Dimethylpentan-Z-one 

2,2-Dimethylpentan-3-one 
2,4-Dimethylpentan-3-one 

D i p e n t y l  ketone 
D i p r o p y l  ketone 
D i - i s o p r o p y l  ketone 
Dodecan-2-one 

E t h y l  b u t y l  ketone 
E t h y l  i s o b u t y l  ke tone 
E t h y l  sec -bu ty l  ketone 
E t h y l  t e r t - b u t y l  ke tone 

E t h y l  p r o p y l  ke tone 
E t h y l  i s o p r o p y l  ke tone 
3-Ethylpentan-2-one 

Heptan-2-one 
Heptan-3-one 
Heptan-4-one 
Hexan-2-one 
Hexan-3-one 

I s o m e s i t y l  ox ide  

M e s i t y l  ox ide  

Me thy l  b u t y l  ketone 
Me thy l  i s o b u t y l  ke tone 
Me thy l  sec -bu ty l  ketone 
Me thy l  t e r t - b u t y l  ketone 

Methy l  decy l  ke tone 
Me thy l  dodecy l  ketone 
Me thy l  e t h y l  ketone 
Me thy l  h e p t y l  ketone 
Me thy l  h e x y l  ketone 
Me thy l  2 -me thy lbu ty l  ke tone 

see Butanone 

see 
see 
see 
see 
see 
see 

see 
see 
see 

see 
see 
see 
see 

see 
see 

see 

see 

see 
see 
see 
see 

see 
see 
see 
see 
see 
see 

Nonan-5-one 
2,6-Dimethylheptan-4-one 
Pentan-3-one 
Pentadecan-%one 
Tridecan-7-one 
Acetone 

Undecan-6-one 
Heptan-4-one 
2,4-Dimethylpentan-3-one 

Heptan-3-one 
5-Methylhexan-3-one 
4-Methylhexan-3-one 
2,2-Dimethylpentan-3-one 

Hexan-3-one 
2-Methylpentan-3-one 

4-Methylpent-4-en-Z-one 

4-Methylpent-3-en-Z-one 

Hexan-2-one 
4-Methylpentan-2-one 
3-Methylpentan-2-one 
3,3-Dimethylbutan-Z-one 

Dodecan-2-one 
Tetradecan-2-one 
But anone 
Nonan-2-one 
Octan-2-one 
4-Methylhexan-2-one 

Sheet No. 

3.1 

4 .1  
4 .1  

404.1 
407.1 
406.1 
408.1 
405.1 

10. l a  
9.1d 
9.2 
5.1b 

15.19 
13.1f 

3.1 

6.4 
9.2 

7.4b 
7.4c 
7.4d 

7.5a 
7.5b 

11. l e  
7.1c 
7.5b 

12. l a  

7.1b 
7.3c 
7.3b 
7.5a 

6.1b 
6.3 
7.4a 

7.1a 
7.1b 
7.1c 
6.1a 
6.1b 

106.2 

106.1 

6.1a 
6.2b 
6.2a 
6.4 

12. l a  
14. l a  
4.1 
9.1a 
8.1a 
7.2b 

Cont inued on nex t  page 
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93009 
COMPOUND NAME INDEX continued 

Name 

Methyl nonyl ketone 
Methyl octyl ketone 

Methyl pentyl ketone 
Methyl 3-pentyl ketone 
Methyl isopentyl ketone 
Methyl 2-isopentyl ketone 
Methyl neopentyl ketone 
Methyl sec-pentyl ketone 
Methyl tert-pentyl ketone 

Methyl propyl ketone 
Methyl isopropyl ketone 

Methyl tridecyl ketone 
Methyl undecyl ketone 
3-Methylbutan-2-one 

3-Methylhexan-2-one 
4-Methylhexan-2-one 
5-Methylhexan-2-one 

2-Methylhexan-%one 
4-Methylhexan-3-one 
5-Methylhexan-3-one 

3-Methylpentan-2-one 
4-Methylpentan-2-one 
2-Methylpentan-3-one 

4-Methylpent-3-en-2-one 
4-Methylpent-4-en-Z-one 

Nonan-2-one 
Nonan-5-one 

Octan-2-one 

Pentadecan-2-one 
Pentadecan-&one 
Pentan-2-one 
Pentan-3-one 
Pinacolone 
Propanone 
Propyl isopropyl ketone 

Tetradecan-2-one 
Tridecan-2-one 
Tridecan-7-one 

Undecan-2-one 
Undecan-6-one 

see Undecan-2-one 
see Decan-2-one 

see Heptan-2-one 
see 3-Ethylpentan-2-one 
see 5-Methylhexan-2-one 
see 3,4-Dimethylpentan-Z-one 
see 4,4-Dimethylpentan-Z-one 
see 3-Methylhexan-2-one 
see 3,3-Dimethylpentan-2-one 

see Pentan-2-one 
see 3-Methylbutan-2-one 

see Pentadecan-2-one 
see Tridecan-2-one 

see 3,3-Dimethylbutan-Z-one 
see Acetone 
see 2-Methylhexan-3-one 

Sheet No. 

11. la 
10.1a 

7.1a 
7.4a 
7 . 2 ~  
7.4c 
7.4d 
7.2a 
7.4b 

5.1a 
5.2 

15.1a 
13. la 
5.2 

7.2a 
7.2b 
7.2~ 

7.3a 
7.3b 
7.3c 

6.2a 
6.2b 
6.3 

106.1 
106.2 

9.1a 
9.1d 

8.1a 

15. la 
15. lg 
5.1a 
5.1b 
6.4 
3.1 
7.3a 

14.1a 
13. la 
13. If 

11. la 
11.1e 

6 Issued March 1993 
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93009 

300 33.34 0.01 0.05 
305 41.05 0.01 0.05 
310 50.14 0.01 0.05 
315 60.80 0.01 0.05 
320 73.22 0.01 0.05 

325 87.58 0.01 0.05 
330 104.1 0.01 0.05 
335 123.0 0.02 0.05 
340 144.6 0.02 0.05 
345 169.0 0.02 0.05 

Sheet 3.1 
C3H60 Acetone (Propanone, Dimethyl ketone) 

CAS Reg. No. 67-64-1 Mol. Wt. 58.080 

0 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

Vapour Pressure In p = In pc + (Tc/T)(blq + b2q lm5 + b3qZs5 + b4q5) 

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. 

0.05 
0.05 
0.05 
0.05 
0.05 

= 234.95 O C  = 454.91 O F )  
= 46.42 atm = 682.1 psi) 

Critical Temperature T = 508.1 K 
Critical Pressure pc = 4703 kPa 

by = -7.61531 
b2 = 1.80247 
b3 = -2.2594 
b4 = -2.869 

Acentric Factor = 0.307 
Normal Boiling Point = 329.203 K ( = 56.053 "C = 132.895 OF) 
dT/dp at N.B.P. = 0.289 K/kPa ( = 0.039 OC/mmHg = 3.584 OF/psi) 
Normal Melting Point = 178 K ( = -95 o c  = -139 O F )  

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 4703 
T /K (189.295) (210.160) (237.303) 274.418 329.203 416.353 508.100 
(dp/dT)/( kPa/K) (0.001) (0.010) (0.074) 0.523 3.462 20.327 70.488 

A A A A 
0.01 0.01 0.05 0.1 

Data Quality (a) 
Uncert. in T ( K )  (0.02) 
Uncert. in p (kPa) (0.002) 0.005 0.05 1 10 
Uncert. in p (%) (0.2) 0.05 0.05 0.1 0.2 

475 2849. 0.1 0.2 
480 3082. 0.1 0.2 
485 3329. 0.1 0.2 
490 3593. 0.1 0.2 
495 3873. 0.1 0.2 

T 
K 
- 

180 
185 
190 
195 

200 
205 
210 

0 
215 
220 

P 
kPa 
- 

(0.003) 
(0.006) 
(0.011 
(0.020) 

(0.035) 
( 0.060) 
( 0.098) 
(0.158) 
(0.249) 

225 (0.382) 
230 (0.573) 
235 (0.843) 
240 (1.216) 
245 (1.725) 

250 (2.407) 
255 (3.308) 
260 4.481 
265 5.989 
270 7.904 

275 10.31 
280 13.30 
285 16.97 
290 21.45 
295 26.86 

P 
kPa 

1188. 

- 

1308. 
1437. 
1575. 
1723. 

1882. 
2051. 
2232. 
2425. 
2630. 

Uncertainty 
in 

K a 

0.05 0.1 
0.05 0.1 
0.05 0.1 
0.05 0.1 
0.05 0.1 

0.05 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 

T P 
W 

0.02 
0.02 

0.02 
0.02 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.2 
0.1 

0.1 
0.1 
0.1 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

350 196.5 
355 227.5 
360 262.1 

300.6 I 343.4 

375 390.8 
380 443.0 
385 500.4 
390 563.3 
395 632.1 

400 707.0 
405 788.6 
410 877.0 
415 972.8 
420 1076. 

0.02 
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 

Issued March 1993 
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93009 
Sheet 3.1 

Vapour Pressure o f  Acetone continued 

Units: atm or d i g  v. OC 
t 
OC 
- 

-90 
-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

t 
OF 
- 

-120 

-100 
-80 
-60 
-40 
-20 

P 
mmHg 

(0.034 

(0.368 

- 

(0.120 

(1.000 

(2.450) 
(5.491) 
(11.39) 
(22.10) 
40.41 

P 
psia 
- 

(0.001) 

(0.005) 
(0.016) 
(0.043) 
(0.106) 
(0.238) 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

t 
OF 
- 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 

P 
mmHg 

70.17 

- 

116.4 
185.6 
285.4 
425.0 

615.2 
868.1 
1197. 
1617. 
2144. 

P 
psia 
- 

(0.491) 
0.944 
1.708 
2.931 
4.798 

7.542 
11.43 
16.79 
23.96 
33.35 

P - t t t 
OC atm atm atm 
- 

100 3.678 
110 4.723 
120 5.980 
130 7.477 
140 9.242 

150 11.31 
160 13.70 
170 16.46 
180 19.61 
190 23.21 

Units: psia v. OF 

P - t I O F  psia 

200 45.38 
220 60.52 
240 79.26 
260 102.1 
280 129.7 

300 162.5 
320 201.3 
340 246.7 
360 299.4 
380 360.4 

200 27.30 
210 31.94 
220 37.18 
230 43.14 

P 
psia 
- t t - 

O F  psia 

400 430.5 
420 511.0 
440 603.5 

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 ILI, medium IMI, normal boiling point 
only 'NI, high 'HI or  critical ICl) of the data. An asterisk (*) indicates that the Source is 
not a primary source of experimental data f o r  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 

TAYLOR,A.E., J.Phys.Chem., Vo1.4, p.355, 1900. 
KUENAN,J.P., ROBSON,W.G., Phil.Mag., Vo1.3, p.628, 1902. 
DRUCKER,C., JIMENO,E., KANGRO,W., Z.Phys.Chem.(Leipzig), V01.90, p.513, 1915. 
JACOB, N. , Rech.Invent., No.12, p.460, 1924. 
FELSING,W.A., DURBAN,S.A., J.Am.Chem.Soc., Vo1.48, p.2889, 1926. 
SCHMIDT,G., Z.Phys.Chem.(Leipzig), Vo1.121, p.221, 1926. 
ARCHIBALD,E.H., URE,W., Trans.R.Soc.Canada, Sec.111, V01.21, p.133, 1927. 
ROLAND,M., Bull.Soc.Chim.Belg., Vo1.37, p.122, 1928. 
ZMACZYNSKI,M.A., J.Chim.Phys., Vo1.27, p.514, 1930. 
RADULESCU,D., ALEXA,M., Bull.Soc.Chim.Roumania, Vol.ZOA, p.89, 1938. 
FISCHER,M., REICHEL,H.P., Mikrochemie, Vo1.31, p.102, 1943. 
OTHMER,D., MORLEY,F.R., Ind.Eng.Chem., Vo1.38, p.751, 1946. 
DREISBACH,R.R., MARTIN,R.A., Ind.Eng.Chem., Vo1.41, p.2875, 1949. 
DREISBACH,R.R., SHRADER,S.A., Ind.Eng.Chem., Vo1.41, p.2879, 1949. 
ROSENBAUM,F.B., M.S.Thesis, Univ.Texas, Austin, Texas, USA, 1951. 
BAUGHAN,E.C., JONES,A.L., et al., Proc. Roy . Soc. (London) ,Vol.A225, p.478, 1954. 
KOBE,K.A., CRAWFORD,H.R., STEPHENSON,R.W., Ind.Eng.Chem., Vo1.47, p.1767, 1955. 
SOKOLOV,V.V., ZHILINA,L.P., et al., Zh.Prikl.Khim., Vo1.36, p.750, 1963. 
CAMPBELL,A.N., CHATTERJEE,R.M., Can.J.Chem., Vo1.46, p.575, 1968. 
BOUBLIK,T., AIM,K., Coll.Czech.Chem.Comm., Vo1.37, p.3513, 1972. 
AHBROSE,D., SPRAKE,C.H.S., TOYNSEND,R.,J.Chem.Thermodynam., Vo1.6, p.693, 1974. 
AMBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. 
HOEPFNER,A., HOSTERMANN,I., Z.Phys.Chem.(Munich), Vo1.99, p.157, 1976. 
AMBROSE,D., NPL Report Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980.* 
AMBROSE,D., Suppl.NPL Rep.Chem 107, Dept.Chem., University College, London, 1983.* 
MUTHU,O., MUNJAL,S., SMITH,B.D., J.Chem.Eng.Data, V01.28, p.192, 1983. 
OLIVARES,A., SUAREZ,J., TREJO,A., Rev.Mex.Fis., V01.30, p.63, 1983. 
TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1992.* 

Antoine equation: ln(p/kPa) = 14.39576 - 2798.109/(T/K - 43.031) for 2 < p/kPa < 200. 
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93009 

0.1 
0.1 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.02 

0.02 
0.02 
0.02 
0.05 
0.05 

0.05 
0.05 
0.05 
0.05 
0.05 

Sheet 4.1 
C4HB0 Butanone (Butan-2-one, Hethyl ethyl ketone) 

a 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

CAS Reg. No. 78-93-3 Mol. W t .  72.107 

0.05 0.5 
0.05 0.5 
0.05 0.2 
0.05 0.2 

Vapour Pressure I n  p = I n  pc + (Tc/T)(blq + b2q lS5 + b3qZa5 + b4q5) 

where T i s  t h e  k e l v i n  t e m m r a t u r e  on t h e  I n t e r n a t i o n a l  TemDerature Scale o f  1990 (ITS-90). D i s  

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

t h e  vapour pressure,  Tc, pc ' a r e  t h e  c r i t i c a l  temperature a i d  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/Tc.  

= 263.65 O C  = 506.57 O F )  

= 41.45 atm 609.2 p s i )  
C r i t i c a l  Temperature Tc = 536.8 K 
C r i t i c a l  Pressure p = 4200 kPa 

b i  = -7.71914 
b = 1.99001 
b2 - -2.6800 

bz -3.200 

A c e n t r i c  Fac to r  = 0.321 
Normal B o i l i n g  P o i n t  = 352.714 K ( = 79.564 O C  = 175.215 OF) 
dT/dp a t  N.B.P. = 0.309 K/kPa ( = 0.041 OC/mmHg = 3.836 OF/psi) 
Normal M e l t i n g  P o i n t  = 186 K ( = -87 o c  = -125 O F )  

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 4200 
T /K (186.308) (203.949) (226.065) (254.845) (294.268) 352.714 
(dp/dT)/(kPa/K) ( l .E-4 ) (0.001) (0.009) (0.069) (0.491) 3.235 
Data Q u a l i t y  (6 )  (6 )  
Uncert .  i n  i 
Uncert .  i n  p 
Uncert .  i n  p 

T 
K 
- 

190 
195 

200 
205 
210 

a 
215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

P 
kPa 
- 

(0.002) 
(0.003) 

(0.006) 
(0.011) 
(0.020) 
(0.034) 
(0.056) 

(0.091) 
(0.143) 

(0.331) 
(0.489) 

(0.709) 

(1.418) 
(1.958) 
(2.666) 

(0.220) 

(1.011) 

(3.582) 
(4.752) 
(6.231) 
(8.079) 

Uncer ta in t y  
i n  

T 
K m 

300 1 305 
310 

(0105) (0102) 
(0.005) (0.01) 
(0.5) (0.1) 

Vapour Pressure o f  Butanone 

Units: kPa v. K 

315 1 320 

( i o .36 ) .  0.02 0.1 1 420 

P 
kPa 
- 

(13.17) 
(16.57) 
(20.67) 
(25.57) 
31.38 

38.23 
46.24 
55.55 
66.32 
78.69 

92.84 
108.9 
127.2 
147.7 
170.8 

196.6 
225.3 
257.1 
292.4 
331.2 

373.9 
420.6 
471.7 
527.4 
588.0 

Uncer ta in t y  
i n  

T 
K 

0.02 
0.02 
0.02 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.05 

A 
0.01 
0.02 
0.02 

P 
kPa 

653.6 
724.7 
801.5 
884.2 
973.2 

- 

1069. 
1171. 
1281. 
1398. 
1523. 

1657. 
1799. 
1950. 
2111. 
2282. 

2464. 
2657. 
2861. 
3078. 
3309. 

3554. 
3815. 
4094. 

446.440 536.800 
18.827 60.396 

A A 
0.05 0.1 
1 10 
0.1 0.2 

Uncer ta in t y  
i n  

T 
K 

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 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

P 
W m 

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 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
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93009 

(0.019) 
(0.068) 
(0.209) 

(0.571) 
(1.408) 
(3.182) 
(6.663) 
(13.05) 

Sheet 4.1 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

Vapour Pressure o f  Butanone continued 

(2.E-4) 

(9 .E-4) 
(0.003) 

(0.067) 

(0.010) 
(0.027) 

t 
OC 
- 

-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

t 
O F  

- 

-120 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 

t 
psia 

Units: atm or d i g  v. OC 

t t 
mmHg atm 

(24.12) 
(42.33) 
(70.98) 
(114.3) 
(177.4) 

266.8 
389.6 
554.4 
770.6 
1049. 

P 
psia 

(0.150) 
(0.312) 
(0.603) 
(1.097) 
(1.893) 

- 

(3.121) 
4.937 
7.534 
11.13 
15.99 

100 1.842 
110 2.418 
120 3.123 
130 3.976 
140 4.997 

150 6.205 
160 7.623 
170 9.272 
180 11.18 
190 13.36 

Units: psia v. OF 

P - t - 
O F  psia 

200 22.38 
220 30.61 
240 41.03 
260 53.99 
280 69.87 

200 
210 
220 
230 
240 

250 
260 

t 
OF 

400 
420 
440 
460 
480 

- 

300 89.07 1 500 
320 112.0 
340 139.2 
360 171.0 
380 208.1 

P - t 
atm atm 

15.85 
18.69 
21.89 
25.50 
29.57 

34.16 
39.36 

P 
psia 
- 

250.9 
300.1 
356.4 
420.7 
494.1 

578.4 

P - t - 
O F  psia 

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 IL1, medium IMI, normal boiling point 
only IN1, high 'HI or  critical 'C') of the data. An asterisk (*) indicates that the Source is 
not a primary source of experimental data f o r  this compound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

PRICE,T.W., J.Chem.Soc., Vo1.115, p.1116, 1919. 
CEUTERICK,P., Bull.Soc.Chim.Belg., Vo1.45, p.545, 1936. 
COWAN,D.M., JEFFERY,G.H., VOGEL,A.I., J.Chem.Soc., p.171, 1940. 
OWEN,K., QUAYLE,O.R., CLEGG,E.M., J.Am.Chem.Soc., Vo1.64, p.1294, 1942. 
OTHMER,D.F., BENANATL,R.F., Ind.Eng.Chem., Vo1.37, p.299, 1945. 
DREISBACH,R.R., MARTIN,R.A., Ind.Eng.Chem., Vo1.41, p.2875, 1949. 
DREISBACH,R.R., SHRADER,S.A., Ind.Eng.Chem., Vo1.41, p.2879, 1949. 
HATCH,L.F., Hydrocarb.Process.Petrol.Refiner, Vo1.34, p.160, 1955. 
KOBE,K.A., CRAWFORD,H.R., STEPHENSON,R.W., Ind.Eng.Chem., Vo1.47, p.1767, 1955. 
SHENTON,T., SMITH,J.C., Chem.Ind. (London), p.1510, 1958. 
ARISTOVITCH,V.Yu., et al., Zh.Prikl.Khim.(Leningrad), Vo1.38, p.2694, 1965. 
COLLERSON,R.R., COUNSELL,J.F., et al., J.Chem.Soc., p.3697, 1965. 
GROVE,E.L., WALDEN,G.E., J.Chem.Eng.Data, Vol.10, p.98, 1965. 

AMBROSE,D., NPL Report Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980." 
AMBROSE,D., Suppl.NPL Rep.Chem 107, Dept.Chem., University College, London, 1983.* 
OSCARSON,J.L., LUNDELL,S.O., AIChE.Symp.Ser.83, No.256, p.1, 1987. 
ZOU,M., PRAUSNITZ,J.M., J.Chem.Eng.Data, Vo1.32, p.34, 1987. 
TRC Thermodynamic Tables, Texas A L M Univ., Loose leaf data sheets extant 1992.* 

MROSE,D., ELLENER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. M,H,C 

Antoine equation: ln(p/kPa) = 14.33469 - 2953.329/(T/K - 48.764) for 2 < p/kPa < 200. 
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93009 

0.1 
0.05 
0.05 
0.02 
0.02 

0.02 
0.02 
0.01 
0.01 
0.01 

Sheet 5 .  l a  
C5Hl00 Pentan-Z-one (Methyl propyl ketone) 

CAS Reg. No. 107-87-9 Mol. W t .  86.133 

0 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

Vapour Pressure I n  p = I n  pc + (Tc/T)(blq + b2q 1.5 + b3q2’5 + b4q 5 ) 

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

0.002 0.01 
0.002 0.01 
0.002 0.01 
0.002 0.01 
0.002 0.01 

0.002 0.01 
0.002 0.01 
0.002 0.01 
0.002 0.01 
0.002 0.01 

0.002 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 
0.01 0.02 
0.02 0.05 
0.02 0.05 

C r i t i c a l  Temperature T 561.1 K (tc = 287.95 O C  550.31 OF) 
C r i t i c a l  Pressure pc = 3695 kPa ( = 36.47 atm 535.9 p s i )  

= -7.89184 ki = 2.16269 

b3 = -3.0491 

b4 = -3.430 

Acentr ic  Factor = 0.347 
Normal B o i l i n g  Po in t  = 375.385 K ( = 102.235 O C  = 216.023 OF) 
dT/dp a t  N.B.P. = 0.328 K/kPa ( 0.044 OC/mmHg = 4.076 OF/psi) 
Normal Me l t i ng  Po in t  = 196 K ( = -77 o c  = -107 O F )  

Data a t  Specified Pressures 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3695 
T/K (199.255) (217.895) (241.260) (271.676) (313.387) 375.385 
(dp/dT)/(kPa/K) (1.E-4 ) (0.001) (0.009) (0.066) (0.464) 3.045 
Data Q u a l i t y  (6) ( A )  
Uncert. i n  T (K) (0.02) (0.002) 
Uncert. i n  D (kPa) (0.001) (0.001) 
Uncert. i n  p (x) 

Uncer ta in ty  

T 
K 
- 

200 
205 
210 
215 
220 

225 
230 
235 

0 
240 
245 

250 
255 
260 
265 
270 

275 

295 

300 
305 
310 
315 
320 

i n  
P T 

kPa K 

(0.001) 
(0.002) 

- 

(0.004) 
(0.007) 
(0.013) 

(0.021) 
(0.035) 
(0.057) 
(0.090) 
(0.138) 

(0.208) 
(0.307) 
(0.446) 
(0.637) 
(0.895) 

(1.693) 0.01 

(3.036) 0.005 
(3.994) 0.005 

(5.196) 0.005 
(6.690) 0.002 
(8.529) 0.002 

(10.77) 0.002 
(13.49) 0.002 

(1.240) 0.01 

(2.281) 0.01 

P 
0, 10 

(0.1) (0.01). 

Vapour Pressure o f  Pentan-2-one 

Units: kPa v. K 
Uncer ta in ty  

i n  
P 

kPa 
- 

(16.74) 
(20.63) 
(25.22) 
30.61 
36.91 

44.22 
52.65 
62.33 
73.38 
85.95 

100.2 
116.2 
134.1 
154.2 
176.5 

201.3 
228.7 
258.8 
292.0 
328.3 

368.0 
411.3 
458.3 
509.3 
564.5 

T ! ,O 1 ;  
K 

A 
0.002 
0.01 
0.01 

P 
kPa 

624.1 
688.3 
757.5 
831.7 
911.3 

996.5 

- 

1088. 
1185. 
1289. 
1399. 

1516. 
1641. 
1774. 
1915. 
2064. 

2222. 
2390. 
2568. 
2757. 
2957. 

3170. 
3396. 
3639. 

475.199 561.100 
17.667 51.975 

A A 
0.1 0.1 
2 5 
0.2 0.2 

Uncer ta in ty  
i n  

T 
K 

0.05 
0.05 
0.05 
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 
x 

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 
0.2 

0.2 
0.2 
0.2 
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93009 
Sheet 5. la 

Vapour Pressure o f  Pentan-2-one continued 

Units: atm or mnHg v. O C  

t 
OC 
- 

-70 
-60 

-50 
-40 
-30 
-20 
-10 

t 
OF 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

- 

t 
mmHg 

0 I 10 

(0.013) 
(0.044) 

20 
30 
40 

(0.132) 1 50 
(0.359j 60 
(0.883) 
(1.997) 

P 
psia 
- 

(2. E-4) 
( 6. E-4) 
(0.002) 
(0.007) 
(0.019) 

(0.046) 
(0.102) 
(0.212) 
(0.409) 
(0.746) 

t 
OF 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

- 

P 
mmHg 

(8.257 
(15.34) 
(27.10) 

(74.19) 

- 

(45.75) 

(116.0) 
(175.7) 
258.5 
370.5 
518.5 

P 
psia 

(1.293) 
(2.139) 

5.209 
7.734 

- 

(3.398) 

11.16 
15.70 
21.58 
29.06 
38.40 

P - t - 
OC atm 

100 0.935 
110 1.256 
120 1.658 
130 2.154 
140 2.757 

150 3.483 
160 4.347 
170 5.365 
180 6.553 
190 7.931 

Units: psia v. O F  

300 49.91 
320 63.88 
340 80.65 
360 100.6 
380 124.0 

400 151.3 
420 182.9 
440 219.3 
460 261.0 
480 308.6 

t 
OC 

200 
210 
220 
230 
240 

250 
260 
270 
280 

- 

t 
OF 

500 
520 
540 

- 

t 
atm 

9.517 
11.33 
13.40 
15.73 
18.37 

21.35 
24.69 
28.44 
32.67 

P 
psia 
- 

362.8 
424.5 
495.1 

t 
OF 
- 

P 
atm 
- 

P 
psia 
- 

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 ILI, medium 'M', normal boiling point 
only IN', 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 KAHLBAUM,G.W.A., Chem.Ber., Vo1.17, p.1245, 1884. 
2 CEUTERICK,P., Bull.Soc.Chim.Belg., Vo1.45, p.545, 1936. 
3 GROSS,P., RINTELEN,J.C., SAYLOR,J.H., J.Phys.Chem., Vo1.43, p.197, 1939. 
4 COWAN,D.M., JEFFERY,G.H., VOGEL,A.I., J.Chem.Soc., p.171, 1940. 
5 GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
6 OWEN,K., QUAYLE,O.R., CLEGG,E.M., J.Am.Chem.Soc., Vo1.64, p.1294, 1942. 
7 COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
8 HILL,W.D., VAN WINKLE,M., Ind.Eng.Chem., Vo1.44, p.208, 1952. 
9 BALLARD,L.H., VAN WINKLE,M., Ind.Eng.Chem., Vo1.45, p.1803, 1953. 
10 HELLWIG,L.R., VAN WINKLE,M., Ind.Eng.Chem., Vo1.45, p.624, 1953. 
11 BAUGHAN,E.C., JONES,A.L., et al., Proc.Roy.Soc.(London),Vol.A225, p.478, 1954. 
12 POMERANTZ,P., FOOKSON,A., et al., J.Res.Nat.Bur.Stand., Vo1.52, p.59, 1954. 
13 KOBE,K.A., CRAWFORD,H.R., STEPHENSON,R.W., Ind.Eng.Chem., Vo1.47, p.1767, 1955. 
14 AMAYA,K., Bull.Chem.Soc.Japan, Vo1.34, p.1278, 1961. 
15 COLLERSON,R.R., COUNSELL,J.F., et al., J.Chem.Soc., p.3697, 1965. 
16 GROVE,E.L., WALDEN,G.E., J.Chem.Eng.Data, Vol.10, p.98, 1965. 
17 UNION CARBIDE CORPORATION, Chemicals and Plastics Physical Properties, 1968. 
18 SCHELLER,W.A., NARASIMHA RAO,S.V., J.Chem.Eng.Data, Vo1.18, p.223, 1973. 
19 AIBROSE,D., BRODERICK,B.E., et al.,J.Appl.Chem.Biotechnol., Vo1.24, p.359, 1974. 
20 AIBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. 
21 AMBROSE,D., NPL Report Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980.* 
22 LU,B.C.-Y., ISHIKAWA,T., BENSON,G.C., J.Chem.Eng.Data, Vo1.35, p.331, 1990. 
23 TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1992.* 

Antoine equation: ln(p/kPa) = 14.20810 - 3057.405/(T/K - 56.566) for 2 < p/kPa < 200. 
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93009 
Sheet 5. l b  

C5H100 Pentan-3-one (Diethyl ketone) 

CAS Reg. No. 96-22-0 Mol. W t .  86.133 

0 

Vapour Pressure I n  p = I n  pc + (Tc/T)(b,q + b 2 q l a 5  + b3qZs5 + b4q5) 

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

C r i t i c a l  Temperature Tc = 561.5 K ( t c  = 288.35 O C  = 551.03 OF) 
C r i t i c a l  Pressure p = 3731 kPa ( = 36.82 atm = 541.1 p s i )  

bC - -7.76572 

b i  1.93875 

E2 = -3.470 

Acentr ic  Factor = 0.343 
Normal B o i l i n g  Po in t  = 375.084 K ( 101.934 O C  = 215.481 OF) 
dT/dp a t  N.B.P. = 0.327 K/kPa ( = 0.044 "C/mmHg 4.059 OF/psi) 
Normal Me l t i ng  Po in t  = 234 K ( = -39 o c  = -38 OF) 

= -2.9534 

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 
(241.413) (271.756) (313.336) 375.084 

(0.009) (0.066) (0.465) 3.058 
T/K 
(dp/dT I / (  kPa/K) 
Data Qua l i t v  (6)  (A) 
Uncert. i n  1 ( K )  
Uncert. i n  p (kPa) 
b c e r t .  i n  p (%) 

Uncer ta in ty  

T 
K 
- 

235 
240 
245 

250 
255 
260 

0 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

i n  
P T - 

kPa K 

(0.056) 

(0.136) 

(0.205) 
(0.304) 
(0.442) 
(0.633) 
(0.890) 

(0.088) 

(1.234) 0.01 
(1.687) 0.01 
(2.275) 0.01 
(3 .03 i j  0.005 
(3.991) 0.005 

(5.197) 0.005 
(6.697) 0.002 

(13.53) 0.002 

(8.544) 0.002 
(10.80) 0.002 

(16.81) 0.002 
(20.72) 0.002 
25.35 0.002 
30.79 0.002 
37.14 0.002 

P 
W m 

0.1 
0.05 
0.05 
0.02 
0.02 

0.02 
0.02 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

(0;02) (0.002) 
(0.001) (0.001) 
(0.1) (0.01) 

Vapour Pressure o f  Pentan-3-one 

T 
K 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

- 

Units: 

P 
kPa 

44.52 
53.04 
62.82 
73.99 
86.69 

- 

101.1 
117.3 
135.4 
155.7 
178.3 

203.4 
231-2 
261.7 
295.3 
332.1 

372.3 
416.1 
463.7 
515.4 
571.2 

631.6 
696.6 
766.5 
841.6 
922.1 

kPa v. K 
Uncer ta in ty  

i n  
T 
K 

0.002 
0.002 
0.002 
0.002 
0.002 

0.002 
0.005 
0.005 
0.005 
0.01 

0.01 
0.01 
0.01 
0.02 
0.02 

0.02 
0.02 
0.02 
0.05 
0.05 

0.05 
0.05 
0.1 
0.1 
0.1 

P 
W m 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
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 
0.2 
0.2 

T 
K 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

550 
555 
560 

- 

A 
0.002 
0.01 
0.01 

P 
kPa 

1008. 
1100. 
1198. 
1303. 
1414. 

1533. 
1659. 
1792. 
1934. 
2084. 

2243. 
2411. 
2589. 
2778. 
2978. 

3190. 
3415. 
3655. 

- 

1000 3731 
474.536 561.500 

17.697 51.609 
A A 
0.1 0.1 
2 5 
0.2 0.2 

Uncer ta in ty  
i n  

T 
K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 

P 
W m 

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 
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93009 
Sheet 5. lb 

Vapour Pressure o f  Pentan-3-one continued 

Units: atm or mnHg v. OC 

t t t 
mmHg atm atm 

t 
OC 
- 

-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

t 
O F  
- 

-40 
-20 

0 
20 
40 
60 
80 

P 
mmHg 

(0.353 
(0.872 
(1.978 
(4.165 

(8.216 
(15.30) 
(27.07) 

(74.36) 

- 

(45.79) 

P 
psia 
- 

(0.007) 
(0.019) 

(0.045) 
(0.102) 
(0.211) 
(0.409) 
(0.747) 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

t 
OF 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

- 

(116.5) 
176.6 
260.1 
373.1 
522.7 

716.7 
963.6 
1273. 
1654. 
2119. 

P 
psia 

(1.295) 
(2.146) 
3.415 
5.242 
7.792 

- 

11.25 
15.84 
21.79 
29.36 
38.83 

150 3.523 
160 4.398 
170 5.429 
180 6.632 
190 8.026 

200 9.629 
210 11.46 
220 13.55 
230 15.90 
240 18.56 

Units: psia v. OF 

P - t - 
OF psia 

300 50.48 
320 64.64 
340 81.61 
360 101.8 
380 125.4 

400 153.0 
420 185.0 
440 221.7 
460 263.7 
480 311.5 

250 21.54 
260 24.89 
270 28.65 
280 32.86 

t 
OF 
- P 

psia 
- 

500 365.8 
520 427.5 
540 497.8 

P 
atm 
- 

P 
psia 
- 

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 'MI, 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 TIMMERMANS,J., HENNAUT-ROLAND,M., J.Chim.Phys., Vo1.29, p.529, 1932. 
2 GROSS,P.M., SAYLOR,J.H., GORMAN,M.A., J.Am.Chem.Soc., Vo1.55, p.650, 1933. 
3 RINTELEN,J.C., SAYLOR,J.H., GROSS,P.M., J.Am.Chem.Soc., Vo1.59, p.1129, 1937. 
4 COWAN,D.M., JEFFERY,G.H., VOGEL,A.I., J.Chem.Soc., p.171, 1940. 
5 GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
6 OWEN,K., QUAYLE,O.R., CLEGG,E.M., J.Am.Chem.Soc., Vo1.64, p.1294, 1942. 
7 STULL,D.R., Ind.Eng.Chem., Vo1.39, p.517, 1947.* 
8 DREISBACH,R.R., MARTIN,R.A., Ind.Eng.Chem., Vo1.41, p.2875, 1949. 
9 DREISBACH,R.R., SHRADER,S.A., Ind.Eng.Chem., Vo1.41, p.2879, 1949. 
10 COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
11 DOOLITTLE,A.K., Technol.Solvents Plasticizers, Wiley-Interscience, New York, 1954." 
12 HATCH,L.F., Hydrocarb.Process.Petrol.Refiner, Vo1.34, p.160, 1955. 
13 KOBE,K.A., CRAWFORD,H.R., STEPHENSON,R.W., Ind.Eng.Chem., Vo1.47, p.1767, 1955. 
14 SHUIKIN,N.I., BEL'SKII,I,F., J.Gen.Chem.USSR, Vo1.26, p.3025, 1956. 
15 HANSEN,R.S., MINTURN,R.E., HICKSON,D.A., J.Phys.Chem., Vo1.61, p.953, 1957. 
16 AMAYA,K., Bull.Chem.Soc.Japan, Vo1.34, p.1278, 1961. 
17 COLLERSON,R.R., COUNSELL,J.F., et al., J.Chem.Soc., p.3697, 1965. 

20 AMBROSE,D., NPL Report Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980.* 
21 BAGLAY,A.K., GURARLY,L.L., KULESHOV,G.G., J.Chem.Eng.Data, Vo1.33, p.512, 1988. 
22 RAO,K.P., REDDY,K.S., J.Chem.Eng.Data, Vo1.33, p.130, 1988. 
23 TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1992.* 

Antoine equation: ln(p/kPa) = 14.22830 - 3056.745/(T/K - 57.003) for 2 < p/kPa < 200. 

18 MROSE,D., BRERICK,B.E., et al.,J.Appl.Chea.Biotechnol., Vo1.24, p.359, 1974. C 
19 MROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. %H,C 

Issued March 1993 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

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

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

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

Full document details: ESDU 93009 1993

http://www.avadocuments.com/doc/esdu-93009-1993
http://www.avadocuments.com/doc/esdu-93009-1993


93009 
Sheet 5.2 

C5H100 3-Hethylbutan-2-one (He thy1 isopropyl ketone) 

CAS Reg. No. 563-80-4 Mol. W t .  86.133 

0 

Vapour Pressure I n  p = I n  pc + (Tc/T)(blq + b2q lS5 + b3qZs5 + b4q5) 

where T i s  t'he k e l v i n  temoerature on t h e  I n t e r n a t i o n a l  TemDerature Scale o f  1990 (ITS-90). D i s  
t h e  vapour pressure, Tc, pc are t h e  c r i t i c a l  temperature a i d  the  c r i t i c a l  pressure respec t i be l y  
and q = 1 - T/Tc. 

C r i t i c a l  Temperature Tc = 555 K (tc = 281.85 "C = 539.33 OF) 
C r i t i c a l  Pressure p = 3780 kPa ( = 37.31 atm = 548.2 p s i )  

= -7.64289 $ - 2.00024 

b: -2.8864 
b4 = -3.377 

Acentr ic  Factor = 0.312 
Normal B o i l i n g  Po in t  = 367.458 K ( = 94.308 O C  = 201.755 OF) 
dT/dp a t  N.B.P. = 0.325 K/kPa ( = 0.043 OC/mmHg = 4.035 OF/psi) 
Normal Me l t i ng  Po in t  = 181 K ( = -92 'C = -134 OF) 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3780 
T/K (194.124) (212.394) (235.315) (265.190) (306.239) 367.458 (466.724) (555.000) 
(dp/dT I / (  kPa/K) ( l .E-4 ) (0.001) (0.009) (0.067) (0.471) 3.076 (17.665) (52.063) 
Data Qua l i t y  (8) (A) A 
Uncert. i n  1 ( K )  
Uncert. i n  p (kPa) 
Uncert. i n  p (%) 

T 
~ 

K 

180 
185 
190 
195 

200 
205 

215 
220 

225 
230 
235 
240 
245 

250 
255 
260 
265 
27 0 

275 
280 
285 
290 
295 

Uncer ta in ty  

Vapour Pressure o f  3-Methylbutan-2-one 

Units: kPa v. K 

i n  
P T 

kPa K 
- 

(1.E-4) 
(3.E-4) 
(6.E-4) 
(0.001) 

( 0.002 ) 

(0.008) 
(0.004) 

(0.013) 
(0.023) 

(0.038) 
(0.062) 
(0.097) 
(0.150) 
(0.227) 

(0.337) 
(0.490) 
(0.701) 
(0.987) 
(1.369) 0.01 

(1.871) 0.01 
(2.523) 0.01 
(3.359j 0.01 
(4.419) 0.005 
(5.749) 0.005 

(0101) (0;005) 0.002 
(0.001) (0.002) 0.01 
(0.1) (0.02) 0.01 

P 
01 #O 

0.1 

0.05 
0.05 
0.05 
0.05 
0.02 

T 
K 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

- P 
kPa 

( 7.400) 
(9.431) 

- 

(11.91) 
(14.90) 
(18.48) 

(22.75) 
27.79 
33.70 
40.59 
48.58 

57.78 
68 - 32 
80.34 
93.98 

109.4 

126.7 
(146.1) 
(167.7) 
(191.8) 
(218.4) 

(247.8) 
(280.1) 
(315.5) 
( 354.3 ) 
(396.6) 

Uncer ta in ty  
i n  

T 
K 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.002 
0.002 
0.002 
0.005 

0.005 
0.005 
0.005 
0.005 
0.01 

0.01 
0.01 
0.01 
0.02 
0.02 

P 
% 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.05 
0.05 

P - T 
K kPa 

425 (442.6) 
430 (492.5) 
435 (546.5) 
440 (604.9) 
445 (667.9) 

450 (735.6) 
455 (808.4) 
460 (886.4) 
465 (969.9) 
470 (1059.) 

475 (1154.) 
480 (1256.) 
485 (1364.) 
490 (1479.) 
495 (1601.) 

500 (1730.) 
505 (1868.) 

- 

510 (2013.j 
515 (2167.) 
520 (2330.) 

525 (2503.) 
530 (2686.) 
535 (2879.) 
540 (3084.) 
545 (3301.) 

Uncer ta in ty  
i n  

T 

K 

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 
0.2 

0.2 
0.2 
0.2 
0.2 
0.5 

0.5 
0.5 
0.5 
0.5 
1 

P 
01 m 

0.05 
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 
0.2 

0.2 
0.2 
0.5 
0.5 
0.5 

0.5 
0.5 
1 
1 
1 

0 
Issued March 1993 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

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

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

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

Full document details: ESDU 93009 1993

http://www.avadocuments.com/doc/esdu-93009-1993
http://www.avadocuments.com/doc/esdu-93009-1993


93009 

0 (12.52) 
-90 (0.001) 10 (22.69) 
-80 (0.007) 20 (39.17) 
-70 (0.025) 30 (64.74) 
-60 (0.082) 40 (102.9) 

-50 (0.237) 50 (158.2) 
-40 (0.617) 60 235.5 
-30 (1.466) 70 341.2 
-20 (3.207) 80 482.0 
-10 (6.538) 90 665.6 

0 

100 1.185 200 (11.04) 
110 (1.574) 210 (13.06) 
120 (2.055) 220 (15.35) 
130 ( 2.643) 230 (17.92) 
140 (3.351) 240 (20.82) 

150 (4.195) 250 (24.06) 
160 (5.192) 260 (27.70) 
170 (6.356) 270 (31.77) 
180 (7.706) 280 (36.38) 
190 (9.261) 

Sheet 5.2 

(7. E-5) 

(3.E-4) 
(0.001) 

(0.031) 

(0.004) 
(0.012) 

~~ ~ 

Vapour Pressure o f  3-Methylbutan-2-one continued 

0 
20 
40 
60 
80 

100 
120 
140 
160 
180 

t 
OF 
- 

-120 

-100 
-80 
-60 
-40 
-20 

P 
psia 

(0.073) 
(0.158) 
(0.317) 
(0.598) 
(1.064) 

- 

(1.801) 
(2.920) 
4.555 
6.864 
10.03 

Units: psia v. O F  

t 
psia 

200 14.27 
220 (19.80) 
240 (26.88) 
260 (35.77) 
280 (46.77) 

320 (76.29) 
340 (95.48) 
360 (118.1) 
380 (144.4) 

t 
OF 
- 

400 
420 
440 
460 
480 

500 
520 

P - t 
psia psia 

(175.0) 
(210.1) 
(250.3) 
(296.0) 
(348.0) 

(407 .O) 
(474.0) 

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 ILI, medium 'MI, normal boiling point 
only 'NI, high 'HI o r  critical 'Cl) 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 

RINTELEN,J.C., SAYLOR,J.H., GROSS,P.M., J.Am.Chem.Soc., Vo1.59, p.1129, 1937. 
GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
POMERANTZ,P., MEARS,T.W., et al., J.Res.Nat.Bur.Stand., Vo1.42, p.617, 1949. 
MEARS,T.W., FOOKSON,A., et al., J.Res.Nat.Bur.Stand., Vo1.44, p.299, 1950. 
COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
BAUGHAN,E.C., JONES,A.L., et al., Proc.Roy.Soc.(London),Vol.A225, p.478, 1954. 
KOBE,K.A., CRAWFORD,H.R., STEPHENSON,R.W., Ind.Eng.Chem., Vo1.47, p:1767, 1955. 
GROVE,E.L., WALDEN,G.E., J.Chem.Eng.Data, Vol.10, p.98, 1965. 

TRC Thermodynamic Tables, 
AMBROSE,D., ELLENDER,J.H., et al., J-Chem-Thermodynamics, vo1.7, p.453, 1975. M,H,C 

Texas A & M Univ., Loose leaf data sheets extant 1992." 

0 

The following Sources were used to estimate data for this compound. 
MROSE,D., 
AMBROSE,D., NPL Report Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* C 

NPL Report Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.* C 

nntoine equation: ln(p/kPa) = 14.10213 - 2959.304/(T/K - 55.420) f o r  2 < p/kPa < 200. 

0 
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93009 

0.05 

0.05 
0.05 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

Sheet 6. l a  
C6H120 Hexan-2-one (Nethyl butyl ketone) 

CAS Reg. No. 591-78-6 Mol. W t .  100.160 

a 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
40 5 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

I n  p = I n  pc + (Tc/T)(blq + b2q 1.5 + b3qZe5 + b4q 5 Vapour Pressure 

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-90), .p i s  
t h e  vapour pressure,  T,, 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/Tc. 

0.02 
0.02 
0.02 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.02 
0.02 

0.02 
0.02 
0.02 
0.05 
0.05 

p/kPa 
T /K 
( dp/d 
Data 
Uncer 
Uncer 
Uncer 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

550 
555 
560 
565 
570 

T 
K 

225 

245 

250 
255 
260 
265 

a 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

C r i t i c a l  Temperature T = 587.0 K (t 313.85 O C  = 596.93 OF) 
C r i t i c a l  Pressure pc = 3270 kPa ( = 32.27 atm = 474.3 p s i )  

t$ -8.09961 
2.25153 2 -  

b3 = -3.3795 

b4  = -3.650 

A c e n t r i c  Fac to r  = 0.387 
Normal B o i l i n g  P o i n t  400.700 K ( = 127.550 O C  = 261.590 OF) 
dT/dp a t  N.B.P. = 0.348 K/kPa ( = 0.046 OC/mmHg = 4.318 OF/psi) 
Normal M e l t i n g  P o i n t  = 217 K ( = -56 O C  = -69 OF) 

Data a t  Specified Pressures 

0.001 0.01 0.1 1 10 101.325 1000 3270 
(233.852) (258.624) (290.853) 335.034 400.700 

)/(kPa/K) (0.001) (0.008) (0.062) 0.438 2.874 
u a l i t v  ( A )  A . i n  i ( K )  (0;Ol) 0.005 . i n  p (kPa) (0.0005) 0.002 . i n  p (X) (0.05) 0.02 

Vapour Pressure o f  Hexan-2-one 

P 
kPa 

( 0.004) 
(0.007) 

(0.019) 
(0.030) 

(0.048) 
(0.074) 
(0.112) 
(0.166) 
(0.243) 

(0.350) 
(0.495) 
(0.690) 
( 0.948) 
(1.287) 

(1.725) 
(2.285) 
2.994 
3.882 
4.983 

6.337 
7.989 
9.985 

- 

(0.011) 

12.38 
15.24 

Uncer ta in t y  
i n  

T 

K 

0.01 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

Units: 

P 
kPa 

18.61 
22.59 
27.23 
32.62 
38.85 

46.00 
54.19 
63.50 
74.05 
85.96 

99.33 

- 

114.3 
131.0 
149.5 
170.0 

192.7 
217.7 
245.0 
275.0 
307.7 

343.3 
381.9 
423.9 
469.2 
518.1 

kPa v. K 
Uncer ta in t y  

i n  
T 

K 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.01 

0.01 
0.01 
0.01 
0.02 
0.02 

0.02 
0.02 
0.02 
0.05 
0.05 

A 
0.005 
0.01 
0.01 

P 
kPa 

570.8 
627.5 
688.4 
753.6 
823.4 

898.0 
977.6 

- 

1062. 
1153. 
1249. 

1351. 
1460. 
1575. 
1697. 
1826. 

1963. 
2108. 
2261. 
2424. 
2596. 

2779. 
2974. 
3182. 

506.349 587.000 
16.726 45.122 

A A 
0.1 0.5 
2 20 
0.2 0.5 

Uncer ta in t y  
i n  

T 
K 

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 
0.2 
0.5 
0.5 

0.5 
0.5 
0.5 

P 
0, m 

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 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
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93009 

1.817 
2.315 
2.914 
3.625 
4.461 

Sheet 6. la 

250 
260 
270 
280 
290 

Vapour Pressure o f  Hexan-2-one continued 

Units: atm or mnHg v. OC 

t 
O C  

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

- 

t 
OF 
- 

-60 
-40 
-20 

0 
20 
40 
60 
80 

t 
mmHg 

(0.023) 
(0.070) 
(0.190) 
(0.472) 
(1.080) 

(4.583) 
(2.298) 

(8.635) 
(15.47) 
26.48 

P 
psia 
- 

(4.E-4) 
(0.001) 
(0.004) 

(0.011) 
(0.027) 
(0.061) 
(0.127) 
(0.248) 

50 
60 
70 
80 
90 

100 
110 
120 
130 
140 

t 
OF 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

- 

P 
mmHg 

43.54 
69.03 
105.9 
157.8 
229.0 

324.3 
449.4 
610.5 
814.3 
1068. 

P 
psia 

0.456 
0.798 
1.335 
2.144 
3.323 

4.986 
7.269 

- 

10.33 
14.33 
19.47 

t I O F  

150 
160 
170 
180 
190 

200 
210 
220 
230 
240 

Units: psia v. O F  

t t - 
O F  psia 

300 25.97 
320 34.03 
340 43.90 
360 55.83 
380 70.10 

40 0 86.98 
420 106.8 
440 129.8 
460 156.5 
480 187.1 

500 
520 
540 
560 
580 

P 
atm 

12.95 
15.11 
17.54 
20.26 
23.32 

26.75 
30.63 

- 

P 
psia 
- 

222.1 
262.0 
307.3 
358.8 
417.6 

t I o c  

t I O F  

P 
atm 
- 

P 
psia. 

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

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

COWAN,D.M., JEFFERY,G.H., VOGEL,A.I., J.Chem.Soc., p.171, 1940. 
GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
OWEN,K., QUAYLE,O.R., CLEGG,E.M., J.Am.Chem.Soc., Vo1.64, p.1294, 1942. 
LECAT,M., Tables Azeotropiques, Vol.1, lOth.Ed., Brussels, Belgium, 1949. 
SCHUERCH,C., HUNTRESS,E.H., J.Am.Chem.Soc., Vo1.71, p.2238, 1949. 
COOK,N.C., Final Rep.Stand.Proj.Oxygen.Crnpds., Penn.State Univ., PA, USA, 1952. 
PERCIVAL.W.C., WAGNER,R.B., COOK,N.C., J.Am.Chem.Soc., Vo1.75, p.3731, 1953. 
DOOLITTLE,A.K., Technol.Solvents Plasticizers,,Wiley-Interscience, New York, 1954." 
SHENTON,T., SMITH,J.C., Chem.Ind.(London), p.1510, 1958. 
THAKER,K.A., VASI,I.G., J.Sci.Ind.Res., Vol.819, p.322, 1960. 
KUPIN,B.S., et al., Izv.Yyssh.Uchebn.Zav.Khim.Khim.Teknol.,Vol.6(1), p.75, 1963. 
GROVE,E.L., WALDEN,G.E., J.Chem.Eng.Data, Vol.10, p.98, 1965. 
AMBROSE,D., BRODERICK,B.E., et al.,J.Appl.Chem.Biotechnol., Vo1.24, p.359, 1974. 
APIBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. 
AMBROSE,D., NPL Report Chem 107, Nat.Phys.Lab., Teddington, Middlesex, UK, 1980.* 
TRC Thermodynamic Tables, Texas A dr M Univ., Loose leaf data sheets extant 1992." 

Antoine equation: ln(p/kPa) = 14.20578 - 3236.991/(T/K - 63.072) for 2 < p/kPa < 200. 
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93009 

0.1 
0.05 

Sheet 6.lb 
C6H120 Hexan-3-one (Ethyl propyl ketone) 

0 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

CAS Reg. No. 589-38-8 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.02 
0.02 
0.02 

Mol. W t .  100.160 

475 
480 
485 
490 
495 

500 
505 
510 
515 
520 

525 
530 
535 
540 
545 

Vapour Pressure I n  p I n  pc + (Tc/T)(blq + b2q1'5 + b3qZs5  + b4q5) 

where T i s  t h e  k e l v i n  temDerature on t h e  I n t e r n a t i o n a l  TemDerature Scale o f  1990 (ITS-90), D 1 s  

0.01 
0.01 
0.01 
0.01 
0.01 

t h e  vapour pressure,  Tc, pc a re  t h e  c r i t i c a l  temperature arid 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/Tc.  

450 
455 
460 
465 
470 

C r i t i c a l  Temperature Tc = 582.8 K ( t c  = 309.65 "C 589.37 OF) 
C r i t i c a l  Pressure p = 3319 kPa ( = 32.76 atm = 481.4 p s i )  

by ; -8.07996 

b2 - 2.30111 

b3 = -3.4104 

b4 = -3.649 

A c e n t r i c  Fac to r  = 0.379 
Normal B o i l i n g  P o i n t  = 396.625 K ( = 123.475 O C  = 254.256 O F )  

dT/dp a t  N.B.P. = 0.345 K/kPa ( = 0.046 OC/mmHg = 4.281 OF/psi) 
Normal M e l t i n g  P o i n t  = 218 K ( = -55 o c  = -67 O F )  

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3319 
T/K (231.412) (255.922) (287.816) (331.557) 396.625 501.495 582.800 
(dp/dT)/(kPa/K) (0.001) (0.008) (0.063) (0.442) 2.899 16.833 46.017 

A A A 
0.1 0.2 

Data Q u a l i t y  (8) (A) 
Uncert .  i n  T (K) (0.02) (0.002) 0.002 
Uncert .  i n  p (kPa) (0.001) (0.001) 0.01 2 10 
Uncert .  i n  p (%) (0.1) (0.01) 0.01 0.2 0.2 

Vapour Pressure o f  Hexan-3-one 

Units: kPa v. K 
Uncer ta in t y  Uncer ta in t y  Uncer ta in t y  

i n  i n  i n  
P T P - T 

0, kPa K ,O 
K kPa K m - kPa P K 0, m If T 

0, 

P - T - 

225 
230 
235 
240 
245 

250 
255 
260 
265 

0 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

(0.005) 
(0.009) 
(0.015) 
(0.024) 
(0.038) 

(0.060) 
(0.093) 
(0.139) 
(0.206) 
(0.300) 

(0.429) 
(0.603j 
(0.837) 
(1.145) 
(1.546) 

(2.063) 
(2.722j 
(3.551) 
(4.585) 
(5.864) 

(7.429) 
( 9 . 3 3 i j  

(11.62) 
(14.36) 
(17.62) 

0.01 
0.01 

0.01 
0.005 
0.005 
0.005 
0.005 

0.002 
0.002 
0.002 
0.002 
0.002 

21.46 
25.95 
31.19 
37.26 
44.26 

52.27 
61.41 
71.78 
83.51 
96.70 

111.5 
128.0 
146.4 
166.7 
189.3 

214.1 
241.3 :::; 1 :;: 271.2 

0.02 440 303.8 
339.3 

377.9 
419.8 
465.2 
514.2 
566.9 

0.002 
0.002 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.002 
0.002 

0.005 
0.005 
0.005 
0.01 
0.01 

0.01 
0.01 
0.02 
0.02 
0.02 

0.02 
0.02 
0.05 
0.05 
0.05 

0.02 555 
0.05 1 560 
0.05 565 
0.05 I 570 

0.05 575 
0.05 1 580 
0.05 
0.1 
0.1 

623.8 
684.8 
750.2 
820.2 
895.1 

975.1 
1060. 
1151. 
1248. 
1350. 

1460. 
1575. 
1698. 
1828. 
1966. 

2112. 
2267. 
2431. 
2604. 
2789. 

2985. 
3194. 

0.05 0.1 
0.05 0.1 
0.1 0.1 
0.1 0.2 
0.1 0.2 

0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 
0.1 0.2 

0.1 0.2 
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 0.2 

0.2 0.2 
0.2 0.2 
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93009 

(2.821) 
( 5.569) 
(10.39) 
(18.45) 
(31.33) 

Sheet 6. lb 

100 368.9 
110 508.5 
120 687.3 
130 912.7 
140 1192. 

Vapour Pressure o f  Hexan-3-one continued 

(5.E-4) 
(0.002) 
(0.005) 

(0.014) 
(0.033) 

(0.296) 

(0.074) 
(0.153) 

Units: atm or mnHg v. OC 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

t 
OC 

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

- 

t 
O F  
- 

-60 
-40 
-20 

0 
20 
40 
60 
80 

(0.540) 
(0.938) 
(1.556) 
(2.480) 
3.817 

5.691 
8.247 
11.65 
16.09 
21.76 

P 
mmHg 

(0.030) 
(0.090) 
(0.242) 
(0.594) 
( 1.342) 

- 

300 
320 
340 
360 
380 

400 
420 
440 
460 
480 

P - t 1 oc mmHg 

50 (51.11) 
60 (80.45) 
70 (122.6) 
80 181.6 
90 261.9 

P - t - 
OC atm 

150 2.019 
160 2.564 
170 3.215 
180 3.987 
190 4.891 

200 5.944 
210 7.160 
220 8.555 
230 10.15 
240 11.95 

Units: psia v. O F  

t 
OC 

250 
260 
270 
280 
290 

300 

- 

t 
psia 

28.88 
37.68 
48.42 
61.36 
76.78 

94.98 
116.3 
141.0 
169.5 
202.2 

500 
520 
540 
560 
580 

P 
atm 

14.00 
16.30 
18.89 
21.80 
25.06 

28.73 

- 

P 
psia 
- 

239.6 
282.1 
330.5 
385.5 
448.4 

P 
atm 
- 

P 
psia 
- 

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 'L1, medium 'M', normal boiling point 
only IN', high 'HI or critical 'C') of the data. An asterisk (*) indicates that the Source is 
not a primary source of experimental data f o r  this compound. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

COWAN,D.M., JEFFERY,G.H., VOGEL,A.I., J.Chem.Soc., p.171, 1940. 
GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
OWEN,K., QUAYLE,O.R., CLEGG,E.M., J.Am.Chem.Soc., Vo1.64, p.1294, 1942. 
LECAT,M., Ann.Soc.Sci.Bruxelles Ser.1, Vo1.61, p.73, 1947. 
LECAT,M., Tables Azeotropiques, Vol.1, lOth.Ed., Brussels, Belgium, 1949. 
SCHUERCH,C., HUNTRESS,E.H., J.Am.Chem.Soc., Vo1.71, p.2238, 1949. 
COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
SHUIKIN,N.I., BEL'SKII,I,F., J.Gen.Chem.USSR, Vo1.26, p.3025, 1956. 
RABJOHN,N., PHILLIPS,L.V., DE FEO,R.J., J.Org.Chem., Vo1.24, p.1964, 1959. 
SMITH,R.F., J.Org.Chem., Vo1.25, p.453, 1960. 
COLLERSON,R.R., COUNSELL,J.F., et al., J.Chem.Soc., p.3697, 1965. 
AHBROSE,D., BRODERICK,B.E., et al.,J.Appl.Chem.Biotechnol., Vo1.24, p.359, 1974. C 
AnBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. H,H,C 
TRC Thermodynamic Tables, Texas A dr M Univ., Loose leaf data sheets extant 1992.* 

0 

Antoine equation: ln(p/kPa) = 14.17301 - 3187.804/(T/K - 62.987) for 2 < p/kPa < 200. 
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93009 
Sheet 6.2a 

C6H120 3-Methylpentan-2-one (Methyl sec-butyl ketone) 

CAS Reg. No. 565-61-7 Mol. Wt. 100.160 

0 

Vapour Pressure In p = In pc + (Tc/T)(blq + b2q lS5 + b3qZs5 + b4q5) 

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 = 579 K (tc = 305.85 O C  = 582.53 OF) 

Critical Pressure p = 3350 kPa ( = 33.06 atm = 485.9 psi) 
bC - -7.82156 
b1 2.07067 
b2 - -3.0701 
b: 5 -3.551 

Acentric Factor = 0.344 
Normal Boiling Point = 390.550 K ( = 117.400 "C = 243.320 OF) 

dT/dp at N.B.P. = 0.345 K/kPa ( = 0.046 OC/mmHg = 4.282 OF/psi) 
Normal Melting Point = - - - 

Data at Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3350 
T/K (206.832) (226.175) (250.446) (282.092) (325.603) 390.550 (495.810) (579.000) 
(dp/dT)/( kPa/K) (l.E-4 ) (0.001) (0.008) (0.063) (0.444) 
Data Oualitv t C l  (Cl 
Uncert. in i (K) 
Uncert. in p (kPa) 
Uncert. in p (%) 

T 
K 

200 

- 

205 
210 
215 
220 

225 
230 
235 
240 

0 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

P 
kPa 
- 

(4.E-4) 
(8.E-4) 
(0.002) 
(0.003) 
(0.005) 

(0.009) 
(0.015) 
(0.025) 
(0.040) 
(0.063) 

(0.096) 
(0.145) 
(0.215) 
(0.313) 
(0.448) 

(0.631) 
(0.876) 
(1.198) 
(1.618) 
(2.159) 

iz j ( ij  

(10) (5) 
(0.1) (0.5) 

Vapour Pressure o f  3-Methylpentan-2-one 

Units: kPa v. K 
Uncertainty 

in 

K 10 

T ! If 
300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

2 10 
1 10 
1 10 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

P 
kPa 

(3.713) 

(6.126) 

- 

(2.847) 

(4.793) 

(7.757) 

(9.735) 
(12.12) 
(14.96) 
(18.34) 
(22.31) 

(26.97) 
(32.39) 
(38.65) 
(45.86) 
(54.12) 

(63.52) 
(74.18) 
(86.21) 
99.74 

(114.9) 

Uncertainty 
in 

T P 
K m 

1 5 
1 5 
1 5 
1 5 
1 5 

1 5 
1 5 
1 5 
1 5 
1 5 

1 2 
1 2 
1 2 
1 2 
1 2 

1 2 
0.5 2 
0.5 2 
0.5 2 
1 2 

01 

400 
405 
410 
41 5 
420 

425 
430 
435 
440 
44 5 

450 
455 
460 
465 
470 

475 
480 
485 
490 
495 

2.899 
C 
0.5 
2 
2 

P 
kPa 

(131.8 
(150.5 
(171.3 
(194.3 
(219.6 

(277.6 
(310.7 
(346.7 

- 

(247.3 

(385.8 

(428.2 
(474.1 
(523.5 
(576.7 
(633.9 

( 695.3) 
( 761.1) 
(831.4) 
(906.5) 
(986.5) 

Uncertainty 
in 

K m 

T P 
W 

1 2 
1 2 
1 2 
1 2 
1 2 

1 2 
1 2 
1 2 
2 2 
2 2 

2 5 
2 5 
2 5 
2 5 
2 5 

2 5 
2 5 
2 5 
2 5 
2 5 
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93009 
Sheet 6.2a 

Vapour Pressure o f  3-Methylpentan-2-one continued 

Units: atm or mnHg v. O C  

t 
O C  

-100 
-90 
-80 
-70 
-60 

- 

-50 
-40 
-30 
-20 
-10 

t 
OF 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

- 

t 
mmHg 

(3.E-5) 
(2.E-4) 
(0.001) 
(0.005) 
(0.017) 

(0.054) 
(0.154) 
(0.398) 
(0.938) 
(2.049) 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

t 
psia 

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

(0.008) 

(0.022) 
(0.051) 
(0.109) 
(0.217) 
(0.409) 

(0.003) 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

P 
mmHg 

(4.177) 
(8.015) 

- 

(14.58) 
(25.28) 
(42.01) 

(67.20) 
(103.9) 
(155.8) 
(227.2) 
(323.1) 

P 
psia 

(0.728) 
(1.235) 
( 2.009) 
(3.145) 
(4.761) 

(6.991) 
(9.991) 

- 

(13.94) 
(19.02) 
(25.44) 

P - t - 
OC atm 

100 (0.591) 
110 (0.805) 
120 (1.077) 
130 (1.415) 
140 (1.831) 

150 (2.336) 
160 (2.942) 
170 (3.661) 
180 (4.507) 
190 (5.493) 

Units: psia v. OF 

P - t - 
OF psia 

300 (33.44) 
320 (43.24) 
340 (55.09) 
360 (69.27) 
380 (86.05) 

400 (105.7) 
420 (128.6) 
440 (155.0) 
460 (185.3) 
480 (219.9) 

t 
O C  

200 
210 
220 
230 
240 

250 
260 
270 
280 
290 

- 

t 
OF 

500 
520 
540 
560 
580 

- 

P - t 
atm atm 

(6.633) I 300 (30.59) 
(7.943) 
(9.438) 

( 11.14) 
(13.05) 

(15.21) 
(17.64) 
( 20.35) 
(23.38) 
(26.78) 

t 
psia 

(259.2) 

(354.2) 
(411.4) 
(476.8) 

( 303.8). 

P 
psia 
- 

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 IL', medium IM', normal boiling point 
only 'NI, high 'H' or  critical ' C ' )  of the data. An asterisk (*) indicates that the Source is 
not 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

a primary source of experimental data for this compound. 

SUIDA,H., POLL,H., Angew,Chem., Vo1.40 p.505, 1927. 
KHOLRAUSH,K.W., KOPPL,F., Z.Phys.Chem.Abt.B., Vo1.24 p.370, 1934. 
DRAKE,N.L., VEITCH,F.P., J.Arn.Chem.Soc., Vo1.57 p.2623, 1935. 
GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chern.Soc., Vo1.62 p.1923, 1940. 
WHITMORE,F.C., BLOCK,L.P., J.Arn.Chem.Soc., Vo1.64 p.1619, 1942. 
HUSTON,R.C., GOERNER,G.L., et al., J.Am.Chem.Soc., V01.70 p.1090, 1948. 
POMERANTZ,P., MEARS,T.W., HOWARD,F.L. J.Res.Nat.Bur.Stand., Vo1.42 p.617, 1949. 
WAGNER,R.B., MOORE,J.A., J.Am.Chem.Soc., Vo1.72 p.974, 1950. 
COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
HOBBS,C.C., HOUSTON,B., J.Am.Chem.Soc., Vo1.76 p.1254, 1954. 
FOSTER,R.E., LARCHAR,A.W., et al., J.Am.Chem.Soc., Vo1.78 p.5606, 1956. 
YAKOVLEV,I.P., KREIMER,M.M., Zh.Obshch.Khim., Vo1.26, p.3312, 1956. 
DJERASSI,C., GELLER,L.E., J.Am.Chem.Soc., Vo1.81, p.2789, 1959. 
ASINGER,F., SCHAFER,W., et al., Liebigs Ann.Chem., Vo1.672, p.156, 1964. 
DRUESNE,-., C.R.Acad.Sci., Vo1.258, p.6453, 1965. 
GEISELER,G., QUITZSH,K., et al., Z.Phys.Chem. (Leipzig), Vol. 252, p. 170, 1973. 
AMBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynarnics, Vo1.7, p.453, 1975. 
TRC Thermodynamic Tables, 

The following Sources were used t o  estimate data for this compound. 
MROSE,D., 
AnBROSE,D., 

Texas A & H Univ., Loose leaf data sheets extant 1992.* 

NPL Report Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.* 
NPL Report Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* 

Antoine equation: ln(p/kPa) = 14.08351 - 3128.244/(T/K - 60.050) for 2 < p/kPa < 200. 
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93009 

300 2.972 0.01 0.05 
305 3.876 0.01 0.05 
310 5.003 0.01 0.05 
315 6.394 0.01 0.05 
320 8.095 0.01 0.05 

Sheet 6.2b 0 

425 
430 
435 
440 
445 

C6H120 4-Methylpentan-2-one (Methyl isobutyl ketone) 

CAS Reg. No. 108-10-1 Mol. Wt. 100.160 

325 10.16 0.01 0.05 
330 12.64 0.01 0.05 
335 15.61 0.01 0.05 
340 19.13 0.01 0.05 
345 23.28 0.01 0.05 

Vapour Pressure In p = In pc + (Tc/T)(blq + b2qlm5 + b3qZs5 + b4q5) 

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. 

450 445.1 0.05 0.1 
455 492.6 0.05 0.1 
460 543.8 0.05 0.1 
465 599.0 0.1 0.1 
470 658.3 0.1 0.2 

Critical Temperature Tc = 574.6 K (tc = 301.45 O C  = 574.61 O F )  

Critical Pressure p = 3270 kPa ( = 32.27 atm = 474.3 psi) 
by = -7.78930 
b2 = 1.94732 
b3 = -3.0921 

b4 = -3.573 

Acentric Factor = 0.351 
Normal Boiling Point = 389.124 K ( = 115.974 O C  = 240.753 O F )  

dT/dp at N.B.P. = 0.342 K/kPa ( = 0.046 OC/mmHg = 4.250 OF/psi) 
Normal Melting Point = 189 K ( = -84 oc = -119 OF) 

Data a t  Specified Pressures 
p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3270 
T /K 

A 
(dp/dT I/( kPa/K) 
Data Quality A A A A 
Uncert. in T (K) 0.01 0.01 0.02 0.1 0.5 
Uncert. in p (kPa) 0.0005 0.005 0.05 2 20 
Uncert. in p ( % I  0.05 0.05 0.05 0.2 0.5 

0 
(206.540) (225.796) (249.944) 281.412 324.645 389.124 493.633 574.600 

2.920 16.801 44.332 (1.E-4 ) (0.001) (0.008) 0.063 0.447 

Vapour Pressure o f  4-Methylpentan-2-one 

Units: kPa v. K 

350 28.13 0.01 0.05 
355 33.78 0.01 0.05 
360 40.31 0.01 0.05 
365 47.82 0.02 0.05 
370 56.42 0.02 0.05 

Uncertainty Uncertainty 

475 721.8 0.1 0.2 
480 789.9 0.1 0.2 
485 862.7 0.1 0.2 
490 940.4 0.1 0.2 
495 1023. 0.1 0.2 

- - T P - 
K kPa K % I F kPa K 

375 66.21 0.02 0.05 
380 77.31 0.02 0.05 
385 89.83 0.02 0.05 
390 103.9 0.02 0.05 
395 119.7 0.02 0.05 

190 (9.E-5) 
195 (2.E-4) 

500 1111. 0.1 0.2 
505 1205. 0.1 0.2 
510 1305. 0.2 0.2 
515 1410. 0.2 0.2 
520 1523. 0.2 0.2 

200 (4.E-4) 
205 (8 .  E-4) 
210 (0.002 ) 
215 (0.003) 
220 (0.005) 

0 

275 0.659 
280 0.914 
285 1.251 0.01 0.05 
290 1.689 0.01 0.05 
295 2.254 0.01 0.05 

225 (0.009) 
230 (0.016) 
235 (0.026) 
240 (0.041) 
245 (0.065) 

250 (0.100) 
255 (0.152) 
260 (0.225) 
265 (0.327) 
270 (0.468) 

400 137.2 0.02 0.05 525 1641. 0.2 0.2 
405 156.8 0.02 0.05 530 1767. 0.2 0.5 
410 178.4 0.02 0.05 535 1900. 0.2 0.5 
415 202.2 0.02 0.1 540 2041. 0.2 0.5 
420 228.5 0.02 0.1 545 2190. 0.2 0.5 

P 
kPa 

257.3 
288.8 
323.1 
360.5 
401.1 

- 

Uncertainty 
in 

K .O 

0.05 0.1 
0.05 0.1 
0.05 0.1 
0.05 0.1 
0.05 0.1 

T P 
0, 
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93009 

100 0.616 
110 0.839 
120 1.121 
130 1.473 
140 1.906 

Sheet 6.2b 

200 
210 
220 
230 
240 

Vapour Pressure o f  4-Hethylpentan-2-one continued 

150 2.431 
160 3.060 
170 3.807 
180 4.684 
190 5 - 706 

t 
OC 
- 

-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

t 
OF 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

- 

250 
260 
270 
280 
290 

P 
mmHg 
- 

0.001 

KEl 
0.113 
0.227 
0.427 

t 
OC 
- 

200 
220 
240 
260 
280 

0 
10 
20 
30 
40 

50 
60 

90 

t 
psia 

P 
mmHg 

4.360 
8.366 

- 

15.22 
26.39 
43.85 

70.13 
108.4 
162.5 
236.9 
336.9 

P 
psia 

0.760 
1.289 
2.096 
3.281 
4.965 

7.288 

- 

10.41 
14.52 
19.81 
26.49 

Units: atm or mnHg v. O C  

t t 
atm 

P 
atm 

6.887 
8.243 
9.789 

- 

11.54 
13.53 

15.76 
18.26 
21.06 
24.19 
27.69 

P 
psia 
- 

268.3 
314.3 
366.4 
425.6 

P - t I o c  atm 

I 300 31.65 

P 
psia 
- t 

not 

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

The following Sources give vapour ressure and/or critical point data for this compound. Those 
Sources used to derive the criticay properties and coefficienFs of the vapour pressure equation 
are shown in bolt type together with the pressure range (low 'L , medium 'M', normal boiling point 
only 'NI, high H' o r  critical C') of the data. An asterisk (*) indicates that the Source is 

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

RINTELEN,J.C. SAYLOR,J.H., GROSS,P.M:, J.Am.Chem.Soc., Vo1.59, p.1129, 1937. 
SCHEIBLI -.,  VANS -., Paint Oil Chem.Rev., Vo1.109, No.22, p.12, 1942. 
VON DOER~NG,W ,E., ~EISS,H.H., J.Am.Chem.Soc., Vo1.72, p.147, 1950. 
BERGMANN,E.D., J.A l.Chem., Vol.1, p.380, 1951. 
ELDERFIELD,R.C., McCARTHY,J.R., J. Am.&em.Soc., Vo1.73, p.975, 1951. 
KARR,A.E., BOWES,W.M., SCHEIBEL,E.G., Anal.Chem., Vo1.23, p.459, 1951. 
COOK,N.C., Final Re .Stand.Proj.Oxygen.Crnpds. Penn.State Univ., PA, USA, 1952. 
FUGE,E. T. J., BOW DEN,^.?. , et al., J.$hys.Chem., Vo1.56, p.1013, 1952. 
HILL,W.D., VAN WINKLE,M., Ind.Eng.Chem., Vo1.44, p.208, 1952. 
BALLARD,L.H., VAN WINKLE,M., Ind.Eng.Chem., Vo1.45, p.1803, 1953. 
DOOLITTLE,A.K., Technol.Solvents Plasticizers, Wiley-Interscience, New York, 1954.X 
BROWN,H.C., NAKAGAWA,M., J.Am.Chem.Soc., Vo1.77, p.3614, 1955. 
HATCH,L.F., H drocarb.Process.Petrol.Refiner, Vo1.34, p.160, 1955. 
KOBE,K.A. , CRAWFORD H.R., S!EPHENSON,R. W., Ind.Eng.Chem., Vo1.47, p. 1767, 1955. 
SPRUNG,M.M., GUNTHER, J.Am.Chem.Soc., Vo1.77, p.6045, 1955. 
FITZPATRICK,F.W., GETTLER,J.D., J.Am.Chem.Soc., Vo1.78, p.530, 1956. 
BAILEY,W.J., DALY,J.J., J.Org.Chem., V01.22, p.1189, 1957. 
NARASIMHAN,K.S., REDDY,C.C., CHARI,K.S., J.Chem.Eng.Data, Vo1.7, p.457, 1962. 
IIZUKA,S., HATADA,M., HIROTA,K., Bull.Chem.Soc.Ja an, Vo1.36, p.817, 1963. 
GROVE,E.L., WALDEN,G.E., J. Chem. Eng .Da!a, Vol. 10, p. 98, 1965. 
ANANTHANARAYANAN P. RAO,P.B., J.Chem.Eng.Data, Vo1.13, p.194, 1968. 
UNION CARBIDE CORPORATION, Chemicals and Plastics Physical Properties, 1968. 
GEISELER G., QUITZSH,K., et al. Z.Phys.Chem.(Leipzig), Vo1.252, p.170, 1973. 
AMBROSE b., ELLENDER, J.H., et ai., J.Chem.Thermodynamics, Vol. 7, p.453, 1975. 
RAJAPAK~E,N., FINSTON,H.L., FRIED,~., J.Chem.Eng.Data, Vol.31, p.408, 1986. 
HAUSCHILD,T., SANDLER,S.I., J.Chem.Eng.Data, Vo1.32, p.226, 1987. 
AnBROSE,D., GHIASSEE,N.B., TUCKERHAN,J.Chem.Thermodynamics, V01.20, p.767, 1988. 
RAO,K.P., REDDY,K.S., J.Chem.Eng.Data, Vo1.33, p.130, 1988. 
TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1992.X 

Antoine equation: ln(p/kPa) = 14.08483 - 3106.585/(T/K - 60.958) for 2 < p/kPa < 200. 
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93009 

1 5 
1 5 
1 5 
1 5 

Sheet 6.3 
C6H120 Z-Methylpentan-3-one (Ethyl isopropyl ketone) 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

CAS Reg. No. 565-69-5 Mol. W t .  100.160 

Vapour Pressure I n  p = I n  pc + (Tc/T)(blq + b2q1'5 + b3qZs5 + b4q 5 ) 

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-90), . 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/Tc. 

C r i t i c a l  Temperature Tc = 572 K (tc = 298.85 O C  = 569.93 OF) 
C r i t i c a l  Pressure p = 3200 kPa ( = 31.58 atm = 464.1 p s i )  

= -7.83638 
bE = 2.08059 

kg = -3.0958 
b4 = -3.559 

A c e n t r i c  Fac to r  = 0.346 
Normal B o i l i n g  P o i n t  = 387.650 K ( = 114.500 O C  = 238.100 O F )  
dT/dp a t  N.B.P. = 0.344 K/kPa ( = 0.046 OC/mmHg = 4.268 OF/psi) 
Normal M e l t i n g  P o i n t  - - - - - 

Data a t  Specified Pressures 

p/kPa 0.001 0.01 0.1 1 10 101.325 1000 3200 
T /K (204.963) (224.158) (248.254) (279.695) 322.966 387.650 (492.662) (572 .OOO) 
(dD/dT)/( kPa/K) (1.E-4 (0.001) (0 -008)  (0.063) 0.446 2.908 (16.733) (43.841) 
Data Q u a i i t y .  . 
Uncert .  i n  T ( K )  
Uncert .  i n  p (kPa) 
Uncert .  i n  p (X) 

T 

K 

200 
205 
210 
215 
220 

- 

225 
230 
235 

0 
240 
245 

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

P 
kPa 
- 

(5.E-4 
(0.001 
(0.002 
(0.004 
(0.006 

(0.011 
(0.018 
(0.030 
(0.048 
(0.076 

(0.116 
(0.174 
(0.256 
(0.370 
(0.527 

(0.738) 
(1.019) 
(1.389) 
(1.868) 
2.481 

ic ,  C 
(1) 1 

0.5 (0.05) 
(5 )  . 5 

Vapour Pressure o f  2-Methylpentan-3-one 

Units: kPa v. K 
l n c e r t a i n t y  

i n  
T T 
K : ,O ( K  P 

kPa 
- 

3.259 
4.234 
5.444 
6.933 
8.748 

10.94 
13.58 
16.71 
20.42 
24.78 

29.86 
35.76 
42.57 
50.39 
59.31 

69.45 
80.92 
93.85 

(108.3) 
(124.5) 

Uncer ta in t y  
i n  

T P 
K ,O 

1 5 
1 5 
1 5 
1 5 
1 5 

1 5 
1 5 
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 

01 

400 
405 
410 
415 
420 

425 
430 
435 
440 
44 5 

450 
455 
460 
465 
470 

47 5 
480 
485 
490 
495 

P 
kPa 

(142.6) 
(162.6) 
(184.7) 
(209.1) 

(265.2) 
(297.2) 

(370.1) 
(411.3) 

- 

(235.8) 

(332.2) 

(455.9) 
(504.0) 
(555.8) 
(611.6) 
(671.5) 

(735.7) 
(804.4) 
(877.9) 
(956.2) 

(1040. ) 

Uncer ta in t y  
i n  

T P 
W K m 

2 5 
2 5 
2 5 
2 5 
2 5 

2 5 
2 5 
2 5 
2 5 
5 10 

5 10 
5 10 
5 10 
5 10 
5 10 

5 10 
5 10 
5 10 
5 10 
5 10 

Issued March 1993 

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

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

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

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

Full document details: ESDU 93009 1993

http://www.avadocuments.com/doc/esdu-93009-1993
http://www.avadocuments.com/doc/esdu-93009-1993


93009 

(7.E-5) 
(3.E-4) 
(0.001) 
(0.004) 
(0.010) 

(0.026) 
(0.060) 
(0.127) 
(0.251) 
0.468 

Sheet 6.3 

100 
120 
140 
160 
180 

200 
220 
240 
260 
280 

Vapour Pressure o f  P-llethylpentan-3-one continued 

t 
OC 

-100 
-90 
-80 
-70 
-60 

-50 
-40 
-30 
-20 
-10 

- 

t 
OF 

-100 
-80 
-60 
-40 
-20 

0 
20 
40 
60 
80 

- 

P 
mmHg 
- 

(4. E-5) 
(3.E-4) 
(0.001) 

(0.021) 
(0.006) 

(0.067) 
(0.189) 
(0.482) 
(1.124) 
(2.426) 

t 
OC 
- 

0 
10 
20 
30 
40 

50 
60 
70 
80 
90 

P 
mmHg 

(4.895) 
(9.306) 
16.78 
28.86 
47.60 

- 

75.63 
116.2 
173.1 
251.1 
355.3 

P 
psia 

0.826 
1.391 
2.246 
3.494 
5.256 

7.674 
10.91 
(15.15) 
(20.58) 
(27.42) 

Units: atm or mnHg U. O C  

P - t - 
OC atm 

100 0.647 
110 0.877 
120 (1.168) 
130 (1.529) 
140 (1.972) 

150 (2.507) 
160 (3.147) 
170 (3.905) 
180 (4.794) 
190 (5.828) 

P - t - 
OC atm 

200 (7.021) 
210 (8.390) 
220 (9.950) 
230 (11.72) 
240 (13.72) 

250 (15.96) 
260 (18.49) 
270 (21.31) 
280 (24.48) 
290 (28.03) 

Units: psia v. OF 

P 
psia 
- t t - 

OF psia 

300 (35.89) 
320 (46.25) 
340 (58.74) 
360 (73.64) 
380 (91.22) 

400 (111.8) 
420 (135.7) 
440 (163.2) 
460 (194.8) 
480 (230.8) 

500 (271.7) 
520 (318.1) 
540 (370.8) 
560 (430.9) 

t 
OC 
- 

t 
OF 
- 

P 
atm 
- 

P 
psia 
- 

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

1 GRAVES,G.D., Ind.Eng.Chem., Vo1.23, p.1381, 1931. 
2 HOPFF,H., Chem.Ber., Vo1.64, p.2739, 1931. 
3 BURTON,H.B., SHOPPEE,C.W., WILSON,C.L., J.Chem.Soc., p.720, 1933. 

5 BRYANT,M.D., SMITH,D.M., J.Am.Chem.Soc., Vo1.57, p.57, 1935. 
6 IVANOV,D., SPASSOV,A., 6ull.Soc.Chim.France Ser.5, Vo1.2, p.816, 1935. 
7 GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
8 KHARASCH,M.S., STERNFIELD,E., MAYO,F.R., J.Org.Chem., Vo1.5, p.362, 1940. 
9 WHITMORE,F.C., BLOCK,L.P., J.Am.Chem.Soc., Vo1.64, p.1619, 1942. 
10 COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
11 OVERBERGER,C.G., HALE,W.F., et al., J.Am.Chem.Soc., Vo1.76, p.6185, 1954. 
12 HONJO,M., MIYAMOTO,M., et al., Yakugaku Zasshi, Vo1.75, p.853, 1955. 
13 SMITH,R.F., J.Org.Chem., Vo1.25, p.453, 1960. 
14 AMBROSE,D., ELLENDER,J.H., et al., J.Chem.Thermodynamics, Vo1.7, p.453, 1975. 
15 TRC Thermodynamic Tables, Texas A & M Univ., Loose leaf data sheets extant 1992.* 

4 MAYBERRY,M.G., ASTON,J.G., J.Am.Chem.Soc., Vo1.56, p.2682, 1934. M 

The following Sources were used to estimate data f o r  this compound. 
AMBROSE,D., NPL Report Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.* C 
WROSE,D., NPL Report Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* C 

Antoine equation: ln(p/kPa) 14.02650 - 3081.799/(T/K - 60.084) for 2 < p/kPa < 200. 
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93009 
Sheet 6.4 

C6H120 3,3-Dimethylbutan-Z-one (Methyl tert-butyl ketone, Pinacolone) 

0 
CAS Reg. No. 75-97-8 

Vapour Pressure 

Mol. Wt. 100.160 

In p = In pc + (Tc/T)(blq + b2qle5 + b3q 2*5 + b4q5) 

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 = 567 K (tc = 293.85 oc = 560.93 OF) 
Critical Pressure p = 3430 kPa ( = 33.85 atm = 497.5 psi) $ -7.68493 

2.04736 
b: -2.9678 
b4 = -3.428 

Acentric Factor = 0.318 
Normal Boiling Point = 379.236 K ( = 106.086 O C  = 222.955 OF) 
dT/dp at N.B.P. = 0.338 K/kPa ( = 0.045 OC/mmHg = 4.200 OF/psi) 
Normal Melting Point = 221 K ( = -52 OC = -62 O F )  

p/kPa 
T /K 
(dp/dT)/(kPa/K) 
Data Quality 
Uncert. in T (K) 
Uncert. in p (i~i 
Uncert. in p (7:) 

T 
K 
- 

240 
245 

250 
255 - 
260 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

325 
330 
335 
340 
345 

P 
kPa 
- 

(0.082) 
(0.126) 

(0.190) 

(0.407) 
(0.580) 
(0.815) 

(1.127) 
(1.538) 
(2.070) 
2.752 
3.616 

4.700 
6.046 
7.700 
9.717 

(0.281) 

12.15 

15.08 
18.55 
22.66 
27.49 
33.11 

Data at Specified Pressures 

0.001 0.01 0.1 1 10 101.325 1000 3430 
(242.262) (273.128) 315.632 379.236 (482.800) (567.000) 
(0.009) (0.065) 0.454 2.955 (16.916) (46.493) 

( A )  A A (A) (e) 
(0.01) 0.005 0.005 (0.1) (2) 
(0.0005) 0.002 0.02 (2) (100) 
(0.05) 0.02 0.02 (0.2) (2) 

Vapour Pressure of 3,3-Dirnethylbutan-2-one 

Uncertainty 
in 

T 
K 

0.01 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 

P 
0, m 

0.05 
0.05 
0.05 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

T 
K 

350 
355 
360 
365 
370 

375 
380 
385 
390 
395 

400 
405 
410 
415 
420 

425 
430 
435 
440 
445 

450 
455 
460 
465 
470 

- 

Units: 

P 
kPa 

39.63 
47.15 
55.78 
65.61 
76.78 

89.40 

- 

103.6 
119.5 
137.3 
157.0 

178.9 
(203.1) 
(229.7) 
(258.9) 
(290.9) 

(325.8) 
(363.8) 
(405.0) 

(498 .O) 

(550.1) 
(606.2) 
(666.5) 
(731.1) 
(800.4) 

(449.7) 

kPa v. K 
Uncertainty 

in 
T 
K 

0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.01 
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 
0.05 

P 
% 

0.02 
0.02 
0.02 
0.02 
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 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

P - T 
K kPa 
- 

475 (874.4 
480 (953.5 
485 (i038.) 
490 (1127.) 
495 (1223.) 

500 (1324.) 
505 (1432.) 
510 (1546.) 
515 (1667.j 
520 (1795.) 

525 (1930.) 
530 (2073.) 
535 (2225.) 
540 (2385.) 
545 (2554.) 

550 (2733.) 
555 (2923.) 
560 (3125.) 
565 (3339.) 

Uncertainty 
in 

T 
K 

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 
1 
1 

1 
1 
2 
2 

P 
0, m 

0.1 
0.1 
0.2 
0.2 
0.2 

0.2 
0.2 
0.5 
0.5 
0.5 

0.5 
1 
1 
1 
1 

2 
2 
2 
2 
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1 

(0.122) 
(0.330) 
(0.809) 
(1.826) 
(3.825) 

93009 

50 104.5 
60 158.0 
70 232.0 
80 331.9 
90 463.7 

Sheet 6.4 
Vapour Pressure o f  3,3-Dimethylbutan-2-one continued 

Units: atm or mnHg v. OC 

t 
OC 

-50 
-40 
-30 
-20 
-10 

0 
10 
20 
30 
40 

- 

t 
OF 
- 

-60 
-40 
-20 

0 
20 
40 
60 
80 

(7.511) 
(13.93) 
24.55 
41.36 
66.94 

P 
psia 
- 

(0.002) 
(0.006) 
(0.017) 

(0.042) 
(0.093) 
(0.192) 
(0.371) 
0.675 

100 634.2 
110 850.7 
120 1121. 
130 1454. 
140 (1859.) 

P - t - 
O F  psia 

100 1.167 
120 1.926 
140 3.055 
160 4.674 
180 6.926 

200 9.976 
220 14.01 
240 19.22 
260 25.83 
280 (34.07) 

150 (3.084) 
160 (3.843) 
170 (4.734) 
180 (5.773) 

200 (8.354) 

190 (6.975) 

210 (9.928) 
220 (11.71) 
230 (13.73) 
240 (16.00) 

Units: psia v. OF 

P - .t - 
OF psia 

300 (44.20) 
320 ' (56.47) 
340 (71.16) 
360 (88.55) 
380 109.0) 

400 (132.7) 
420 (160.1) 
440 (191.5) 
460 (227.4) 
480 (268.2) 

250 
260 
270 
280 
290 

t 
OF 

500 
520 
540 
560 

- 

P - t 
atm atm 

(18.55) 
(21.39) 
(24.58) 
(28.14) 
(32.16) 

P 
psia 

(314.4) 
(366.7) 
(426.1) 
(494.0) 

- P - t - 
OF psia 

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

1 
2 
3 

GINNINGS,P.M., PLONK,D., CARTER,E., J.Am.Chem.Soc., Vo1.62, p.1923, 1940. 
LECAT, M. , Ann.Soc.Sci.8ruxelles Ser.1, Vo1.61, p.73, 1947. 
LECAT,M., Tables Azeotropiques, Vol.1, lOth.Ed., Brussels, Belgium, 1949. 
POMERANTZ,P., MEARS,T.W., J.Res.Nat.Bur.Stand., Vo1.42, p.617, 1949. 
ELDERFIELD,R.C., McCARTHY,J.R., J.Arn.Chem.Soc., Vo1.73, p.975, 1951. 
COOK,N.C., Final Rep.Stand.Proj.Oxygen.Cmpds., Penn.State Univ., PA, USA, 1952. 
BAUGHAN,E.C., JONES,A.L., et al., Proc.Roy.Soc.(London),Vol.A225, p.478, 1954. 

8 HICKINBOTTOM,W.J., HOGG,D.R., J.Chem.Soc., p.4200, 1954. 
9 FITZPATRICK,F.W., GETTLER,J.D., J.Am.Chem.Soc., Vo1.78, p.530, 1956. 
10 FOLEY,W.M., WELCH,F.J., et al., J.Am.Chem.Soc., Vo1.81, p.2779, 1959. 
11 PETROV,A.D., SOKOLOVA,E.B., Zh.Obshch.Khim., Vo1.30, p.1107, 1960. 
12 GROVE,E.L., WALDEN,G.E., J.Chem.Eng.Data, Vol.10, p.98, 1965. 
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The following Sources were used to estimate data f o r  this compound. 
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Antoine equation: ln(p/kPa) = 13.99547 - 3012.459/(T/K - 57.981) f o r  2 < p/kPa < 200. 
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