
SlHS@ 
0 E S D U  

95004 
Issued January 1995 

Supersedes in part ESDU 880 17 

Vapour pressures and critical points of 
A A 

0 

0 

0 

Glycol ethers (alkyl 

Endorsed by 
The Institution of Chemical Engineers 

liquids: 
cellosolves and 
carbitols etc.)  

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 95004 1995

http://www.avadocuments.com/doc/esdu-95004-1995
http://www.avadocuments.com/doc/esdu-95004-1995


ESDU 95004 
1 0 

ESDU DATA ITEMS 
I 

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unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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 thrdugh 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. I 

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 migtit lead to improvements, will help us to provide a better service. 

1 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 

Members 
Dr D. Ambrose* 
Dr E. Brunnert 
Dr M.W. Chase? 
Dr J.R. Downey? 
Dr B. Edmonds 
Dr G. Hobson 

Dr A.E. Humphreys 
Mr S.R. Knight 
Dr A.P. Laughton 
Dr K.N. Marsh? 

Mrs K.M. de Reuck 
Mr J.T.R. Watson 

? 

- Independent 

- Independent 
- BASF AC, 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 

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

- Imperial College of Science, Technology & Medicine, London, UK 
- 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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95004 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

GLYCOL ETHERS (ALKYL CELLOSOLVES AM) CARBITOLS etc.) 

Sheet Name 
MONOALKYL ETHERS 

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

TABLE 1 Page 5 
COMPOUND TABLES in the following order 

Common and Trade Names 

1.11 C3H802 Ethylene glycol monomethyl ether 
1.12 C4H1002 Ethylene glycol monoethyl ether 
1.13a C5H12O2 Ethylene glycol monopropyl ether 
1.13b ,, Ethylene glycol monoisopropyl ether 
1.14a CgH1402 Ethylene glycol monobutyl ether 
1.14~ ,, Ethylene glycol monoisobutyl ether 

1.21 CgH1203 Diethylene glycol monomethyl ether 
1.22 CgH1403 Diethylene glycol monoethyl ether 
1.23a C7H1603 Diethylene glycol monopropyl ether 
1.24a CgH1803 Diethylene glycol monobutyl ether 

DIALKYL ETHERS 
2.11 C4H10O2 Ethylene glycol dimethyl ether 
2.12 CgH1402 Ethylene glycol diethyl ether 

2.21 CgH1403 Diethylene glycol dimethyl ether 
2 . 2 2  C~H1803 Diethylene glycol diethyl ether 

2.31 C~H1804 Triethylene glycol dimethyl ether 
2.41 C10H22O5 Tetraethylene glycol dimethyl ether 

Methyl glycol Methyl cellosolve 
Ethyl glycol Ethyl cellosolve 
Propyl glycol Propyl cellosolve 
Isopropyl glycol Isopropyl cellosolve 
Butyl glycol Butyl cellosolve 
Isobutyl glycol Isobutyl cellosolve 

Methyl diglycol Methyl carbitol 
Ethyl diglycol Ethyl carbitol 
Propyl diglycol Propyl carbitol 
Butyl diglycol Butyl carbitol 

Dimethyl glycol Dimethyl cellosolve 
Diethyl glycol Diethyl cellosolve 

Dimethyl diglycol Dimethyl carbitol 
Diethyl diglycol Diethyl carbitol 

Dimethyl triglycol Triglyme 
Dimethyl tetraglycol Tetraglyme 

NB. Other alternative names f o r  most compounds are given on the relevant Sheets. 

Note. To allow for the future issue of omitted compounds sheet numbers are not always consecutive. 
0 
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E5 
DU 95004 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 

GLYCOL ETHERS (ALKYL CELLOSOLVES AND CARBITOLS etc . )  

1. INTRODUCTION 

This  Data I tem presents saturated vapour pressures o f  t he  g l y c o l  e thers ( a l k y l  ce l l oso l ves  

and c a r b i t o l s  e tc . )  shown i n  the  order o f  arrangement on t h e  Contents page. 

T a b l e l ,  page5, g i v e s t h e c o n s t a n t s i n t h e  Wagner vapour pressureequat ion fora l l thecompounds.  

On the  f o l l o w i n g  Sheets, the values o f  vapour pressure f o r  each compound have been obtained by 

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

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

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

wi th a c r i t i c a l  assessment o f  a l l  t h e  data. Note t h a t  estimated values o f  c r i t i c a l  temperature 

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

The Sheets a l so  g i v e  the  a c e n t r i c  f ac to r ,  t h e  normal b o i l i n g  po in t ,  t he  value o f  dT/dp a t  t he  

normal b o i l i n g  p o i n t  and the approximate normal me l t i ng  po in t .  Brackets enclose data a t  those 

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

The t a b l e  o f  Data a t  Speci f ied Pressures f o r  each compound gives,  a t  each pressure, t he  

temperature and the  d e r i v a t i v e  of pressure with respect t o  temperature. This t a b l e  a l so  g ives 

an assessment o f  t he  data q u a l i t y  i nd i ca ted ,  i n  decreasing order,  by one o f  t he  l e t t e r s  ' A ' ,  

'0 '  o r  'C'. Except a t  very low pressures, t he  est imated u n c e r t a i n t i e s  i n  temperature and 

pressure which are dependent upon the data q u a l i t y  are shown below each l e t t e r  rounded t o  1, 

2, or 5 times a power of 10. 

Tabulated values o f  vapour pressure are presented i n  two se ts  of u n i t s ,  namely, (i) pressures 

i n  kPa a t  temperatures i n  K ,  (ii) pressures i n  mmHg or atm a t  temperatures i n  degrees C. 

The t a b l e  p rov id ing  pressures i n  kPa a l so  g i ves  the  u n c e r t a i n t i e s  i n  pressure and temperature. 

Where j u s t i f i e d ,  pressures are given a t  temperatures from j u s t  above the  me l t i ng  p o i n t  t o  j u s t  

below the  c r i t i c a l  p o i n t .  To make maximum use o f  the space ava i l ab le ,  a l a r g e r  temperature 

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

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

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

q u a l i t y  t he  tabulated values are terminated a t  a few atmospheres pressure. 

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

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

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

are shown i n  b o l d  type together w i t h  the  pressure ranges o f  t h e i r  data. These a r b i t r a r y  

pressure ranges are described i n  Sect ion 3.  

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

I tem 95005, and f o r  these compounds the  c r i t i c a l  temperature and pressure were adjusted t o  be 

optimum values f o r  t h e  c o r r e l a t i o n  o f  bo th  p roper t i es .  

Uncer ta in t i es  are discussed a t  greater  l eng th  i n  Sect ion 5. 
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95004 
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 ) .  

N1,N2,NJ,N4 

P vapour pressure 

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

q ( l - T / T c )  

T k e l v i n  temperature 

t Celsius temperature (1-273.15) 

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

Subscripts 

b 

C 

m 

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

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

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

3. SOURCES OF DATA 

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

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

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

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

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

(d)  the c r i t i c a l  po in t .  

I n  general  t he  exper imental  data repor ted for the low and h i g h  pressure ranges are usua l l y  

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

are usua l l y  o f  a much h igher  degree o f  p rec i s ion ,  poss ib l y  w i t h  an unce r ta in t y  i n  pressure 

l e s s  than 0.01 per cent near the  normal b o i l i n g  p o i n t .  

For t he  compounds considered here, low pressure range measurements have been made on two o f  

them. Medium pressure range measurements have been made on a l l  t he  compounds and f o r  one 

compound a c r i t i c a l  temperature and a c r i t i c a l  pressure have been reported. For some compounds 

the a v a i l a b l e  data are a number o f  sca t te red  po in ts ,  most ly i n  the  medium pressure range, each 

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

4. EVALUATION AND CORRELATION 

I n  References 4 and 5 Ambrose and Ghiassee have examined t h e  d i f ferences,  i n  the h i g h  pressure 

range, be tween theshapeso fwe l l -es tab l i shedvapourp ressu recu rves  f o r  a v a r i e t y  ofcompounds. 

Theyhaveshownthat f o r  compound s i n d i f f e r e n t  c lasses o f  chemicalsubstancesthese d i f ferences 

i n  shape are characterised by d i f ferent  ranges o f  numerical relationships between the  c o e f f i c i e n t s  

o f  t h e i r  Wagner equations. I n  Reference 6 Ambrose and Walton have demonstrated t h i s  phenomenon 
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95004 
f o r t h e  two homologous s e r i e s  o f  normal alkanes and alkan-1-01s. Thus, f o r  c e r t a i n  c lasses o f  

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

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

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

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

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

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

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

equat ions o f  nea r l y  a l l  of  t he  alkanes i n  Reference 6 but ,  i n  general, were n o t  a v a i l a b l e  

for  t he  alkanols.  

InReference7Watson, reve rs ing  the  procedure, d e r i v e d t h e d i f f e r e n c e b e t w e e n t h e i d e a l g a s a n d  

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

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

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

temperatures o f  about 0.5 these were shown t o  be a w e l l  ordered, un i fo rm ly  vary ing s e t  of curves 

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

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

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

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

Because o f  the -OH group a t  one end o f  t he  molecule, t h e  phys i ca l  behaviour o f  t he  monoalkyl 

g l y c o l  e the rs  considered here was assumed t o  be l i k e  t h a t  o f  t he  homomorphic alkan-1-01s. The 

data o f  each compound were t he re fo re  f i t t e d  by ad jus t i ng  t h e  parameters and p roper t i es  

of  t h e i r  vapour pressure curve t o  be f a i r l y  c lose t o  those o f  t h e i r  homomorphic a lcohol .  

I n  con t ras t ,  the p h y s i c a l  behaviour o f  t he  d i a l k y l  g l y c o l  e the rs  considered was assumed t o  

be l i k e  t h a t  o f  t he  homomorphic alkanes. The equations f o r  t he  alkanes from Reference 6 were 

used t o  de r i ve  a c o r r e l a t i o n  which was s i m i l a r  i n  form t o  t h a t  descr ibed i n  Items 84022,  

84028 and 85002. This c o r r e l a t i o n  was then used t o  f i t  the  data o f  t he  d i a l k y l  g l y c o l  ethers.  

as, i n  general, t h e i r  data were e i t h e r  n o t  s u f f i c i e n t l y  p rec i se  or extensive enough t o  be 

f i t t e d  wi thout  cons t ra in t .  

5 .  DISCUSSION OF UNCERTAINTIES 

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

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

they are based and thus may vary considerably over the e n t i r e  l i q u i d  range o f  a compound. 

Except a t  very low pressures values dependent on est imated data are much l e s s  c e r t a i n  than 

values dependent upon measured data. 

The term 'data q u a l i t y '  i s  used here t o  express the  assessed r e l i a b i l i t y  o f  t he  f i t t e d  data 

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

Pressures the  data q u a l i t y  a t  each pressure i s  denoted by one o f  the l e t t e r s  ' A ' ,  'B '  o r  'C'. 

U p t o t h e n o r m a l b o i l i n g p o i n t a v e r a g e  q u a l i t y d a t a ,  d e n o t e d b y t h e l e t t e r  'B ' ,  have u n c e r t a i n t i e s  

i n p r e s s u r e v a r y i n g , a p p r o x i m a t e l y ,  f rom0.1to 1 p e r  cent,  i n c r e a s i n g t o b e t w e e n l a n d 1 0 p e r  cent 

a t  t he  c r i t i c a l  p o i n t .  Data wi th u n c e r t a i n t i e s  lower o r  higher than these bands are graded ' A '  

or 'C' respec t i ve l y .  

3 
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95004 
The u n c e r t a i n t i e s  i n  temperature and pressure are n o t  thought t o  be more than the  values shown 

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

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

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

temperature and c r i t i c a l  pressure g iven i n  the  Tables should, i n  general, be regarded on ly  

as c o r r e l a t i n g  parameters. Furthermore, s ince the  a c e n t r i c  f ac to r ,  omega, i s  dependent upon 

the  value o f  c r i t i c a l  pressure selected, t he  unce r ta in t y  i n  omega f o r  these compounds i s  h igh,  

poss ib l y  greater  than 0.05. 

6. ANTOINE EQUATION 

Some users may f i n d  i t  more convenient t o  use an Antoine equat ion fo 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  Antoine equat ion 

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

from the  Wagner equat ion between pressures o f  5 and 500 kPa. The RMS d e v i a t i o n  o f  each f i t  i s  

usua l l y  l e s s  than 0.1 per cent.  

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

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

t h a t  get  progress ive ly  lower than t h e  values g iven by the  Wagner equation. 
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Teddington, Middlesex, UK, May 1979. 

Cor re la t i on  and est imat ion o f  vapour pressures 111. Reference values 

f o r l o w p r e s s u r e e s t i m a t i o n s .  J.Chem.Thermodynamics, Vo1.12, pp.871- 

879, 1980. 

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

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

pp.505-519, 1987. 

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

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

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

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

and alkan-1-01s. Pure & Appl.Chem., Vo1.61, pp.1395-1403, 1989. 
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95004 
TABLE 1 

0 
Summary o f  Constants in the Wagner vapour pressure equation 

In p In pc + (N1q + N2qlS5 + N3qZs5 + N4q5)/(T/Tc) where q = 1-T/Tc 

Sheet Name 

MONOALKYL ETHERS 

TC Pc N1 N2 N3 N4 
K kPa 

1.11 Ethylene glycol monomethyl ether 573 4450 -8.71477 0.96249 -2.16560 -0.22017 
1.12 Ethylene glycol monoethyl ether 584 3950 -8.91090 1.87731 -3.75463 -0.76651 
1.13a Ethylene glycol monopropyl ether 600 3500 -9.04124 2.45356 -4.66176 -1.36748 
l.13b Ethylene glycol monoisopropyl ether 587 3450 -9.00949 2.20872 -4.19657 -1.17783 

1.14~ Ethylene glycol monoisobutyl ether 606 3100 -9.33637 3.01359 -5.42446 -1.66979 
1.14a Ethylene glycol monobutyl ether 626 3300 -9.25309 3.07771 -5.53987 -2.05803 

1.21 Diethylene glycol monomethyl ether 662 3250 -9.05942 3.28277 -6.23725 -3.65637 

1.23a Diethylene glycol monopropyl ether 675 2650 -9.75806 4.62240 -7.85807 -5.58115 
1.22 Diethylene glycol monoethyl ether 668 2850 -9.11852 3.53372 -6.36070 -5.77629 0 
1.24a Diethylene glycol monobutyl ether 689 2500 -9.97788 4.71259 -7.96427 -6.14106 

DIALKYL ETHERS 

2.11 Ethylene glycol dimethyl ether 535 3850 -7.87447 2.01436 -3.10916 -3.33683 
2.12 Ethylene glycol diethyl ether 563 2850 -8.37115 2.28886 -3.90188 -3.76852 

2.21 Diethylene glycol dimethyl ether 610 2750 -8.81015 2.55807 -4.64437 -4.10077 
2.22 Diethylene glycol diethyl ether 635 2250 -8.87991 2.60305 -4.76582 -4.14947 

2.31 Triethylene glycol dimethyl ether 666 2150 -9.57624 3.08370 -6.02788 -4.57702 
2.41 Tetraethylene glycol dimethyl ether 713 1800 -10.37383 3.70081 -7.57818 -4.94328 
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95004 
'3"E02 Sheet 1.11 0 
Ethylene glycol mnomethyl ether; Methyl glycol; Plethyl cellosolve; 
3-Oxabutan-1-01; 2-Hethoxyethanol 

CAS Reg. No. 109-86-4 Mol. W t .  76.100 

Vapour Pressure I n  p I n  pc + (N1q + N2q lS5  + N3qZs5 + N4q5)/(T/T,) 

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-90) p i s  
t he  vapour pressure, Tc, pc are the  c r i t i c a l  temperature and t h e  c r i t i c a l  pressure respec f i ve l y  
and q = 1 - T/Tc. 

C r i t i c a l  Temperature T, = 573 K = 299.85 O C )  

C r i t i c a l  Pressure 4450 kPa = 43.92 atm) Rc -8.71477 
N1 I 0.96249 
N: I -2.16560 
N4 = -0.22017 

Acentr ic  Factor = 0.590 
Normal B o i l i n  Po in t  = 397.282 K 
dT/dp a t  N.B.?. 
Normal M e l t i n g  Po in t  = 188 K 

= 124.132 "C) 
= 0.311 K/kPa = 0.041 OC/mmHg) I = -85 "C) 

Data a t  SDecified Pressures 
T/kPa 0.001 0.01 0.1 1 10 101.325 1000 4450 

/K (213.100) (234.138) 260.098 293.055 336.508 397.282 (487.120 (573.000 
( d  /dT)/(kPa/K) (1.E-4 ) (1.E-3 ) 0.008 0.061 0.456 3.220 (20.4541 (67.6801 

Uncert. i n  p (kPa) 0.01 0.05 
Uncert. i n  p (%) 1 0.5 

B 

0.2 ( 500 
0.2 

Dara Q u a l i t  C B 
Uncert. i n  7 (K )  0.2 0.1 

Vapour Pressure o f  Ethylene glycol monolnethyl ether 

T 
K 
- 

215 
220 

225 
230 
235 
240 
245 

0 
250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

Note. 

Uncer ta in ty  

P T 
kPa K 
- 

0.001) 

0.004 

0.018 
0.028 

(0.043) 
0.066 
0.099 
0.146 
0.213 

0.305 

(0.002) 

i n  
P 
W m 

1.126 0.2 

1.516 0.2 
2.021 0.1 
2.667 0.1 
3.485 0.1 
4.514 0.1 

1 

1 
1 

0.5 
0.5 
0.5 

T 
K 

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 

Units: kPa v. K 
Uncer ta in ty  

i n  
P 

kPa 
- 

5.797 
7.384 
9.332 

11.71 
14.58 

18.04 
22.17 
27.08 
32.88 
39.69 

47.66 
56.92 
67.65 
80.01 
94.19 

110.4 
128.8 
149.7 

229.7 

341.4 
387.2 

T 
K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.05 
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 

This Sheet supersedes Table E.1.3 i n  I tem 88017. 
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0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.2 

0.2 
0.2 
0.2 
0.2 
0.5 

0.5 
0.5 
0.5 
0.5 
1 

Uncer ta in ty  
i n  

T 
K 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
1 
1 
1 
1 

1 
2 
2 
2 
2 

2 
2 
2 
2 
5 

5 
5 
5 
5 
5 

P 
0, m 

1 
1 
1 
1 
1 

2 
2 
2 
2 
2 

2 
2 
2 
5 
5 

5 
5 
5 
5 
5 

5 
5 

10 
10 
10 
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95004 
a 1.11 

Vapour Pressure o f  Ethylene glycol monomethyl ether continued 

Units: mnHg or atm v. OC 

Sheet 

t 
O C  

-75 
-70 
-65 
-60 
-55 

-50 
-45 
-40 
-35 
-30 

-25 
-20 
-15 
-10 

-5 

0 
5 
10 
15 
20 

- 

. .  

P 
mmHg 
- 

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

(0.024) 
(0.041) 
(0.068) 

(0.177) 

(0.277) 
0.425 
0.642 
0.953 
1.392 

2.004 
2.846 
3.987 
5.517 
7.544 

(0.111) 

t I 0-6- 

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

100 
105 
110 
115 
120 

P 
mmHg 

10.20 
13.65 
18.07 
23.70 
30.80 

39.68 
50.69 
64.24 
80.81 
100.9 

125.1 
154.2 
188.7 
229.7 
277.9 

334.3 
400.0 
476.3 
564.3 
665.5 

t 1 0-6- 

125 
130 
135 
140 
145 

150 
155 
160 
165 
170 

175 
180 
185 
190 
195 

200 
205 
210 
215 
220 

P 
atm 

1.028 
1.201 
(1.398) 
(1.621) 
(1.872) 

(2.154) 
(2.470) 

(3.214) 
(3.649) 

(4.129) 
(4.660) 
(5.243) 
(5.883) 
(6.584) 

(7.350) 
(8.185) 
(9.093) 

(2.822) 

(10.08) 
(11.15) 

t 
O C  

225 
230 
235 
240 
245 

- 

250 1 255 
260 
265 1 270 
275 
280 
285 
290 
295 

P 
atm 

(12.30) 
(13.55) 
(14.89) 
(16.34) 
(17.90) 

(19.56) 
(21.35) 
(23.26) 
(25.31) 
(27.50) 

(29.83) 
(32.31) 
(34.96) 

(40.80) 
(37.79) 

t 
OC 
- P 

atm 
- 

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 DAVIDSON,J.G., Ind.Eng.Chem., Vo1.18, p.669, 1926. 
2 GALLAUGHER,A.F., HIBBERT,H., J.Am.Chem.Soc., Vo1.58, p.813, 1936. 
3 GALLAUGHER,A.F., HIBBERT,H., J.Am.Chem.Soc., Vo1.59, p.2521, 1937. 
4 MELLAN,I., Industrial Solvents, Znd.Ed., New York, 1950. 
5 CARBIDE & CARBON CHEM. CO., Cellosolve and Carbitol Solvents, New York, 1952. 
6 PICKyJ., FRIED,V., HALA,E., VILIM,O.,Coll.Czech.Chem.Comn.y Vo1.21, p.260, 1956. M 
7 UNION CARBIDE CORP., Chemicals and Plastics Physical Properties, 1968. 
8 QUITZSCH,K., et al., Z.Phys.Chem. (Leipzig), Vo1.243, p.321, 1970. 
9 CHANDAK,B.S., et al., J.Chem.Eng.Data, Vo1.24, p.267, 1979. 

The following Sources were used to estimate critical point data for this compound. 
AMBROSE,D., NPL Report Chem 92, Nat.Phys.Lab., Teddington, Middlesex, UK, 1978.* 
AMBROSE,D., NPL Report Chem 98, Nat.Phys.Lab., Teddington, Middlesex, UK, 1979.* 

Antoine equation: ln(p/kPa) = 16.22953 - 4244.394/(T/K - 31.739) for 1 < p/kPa < 100. 

a 

a 
Issued January 1995 
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95004 

1 
1 
1 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

C4H1002 Sheet 1.12 
Ethylene glycol monoethyl ether; Ethyl  glycol; Ethyl  cellosolve; 
3-Oxapentan-1-01; 2-Ethoxyethanol 

CAS Reg. No. 110-80-5 Mol. W t .  90.120 

0 

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 

Vapour Pressure I n  p = I n  pc + (Nlq + N2q lS5  + N3qZs5 + N4q5)/(T/Tc) 

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

C r i t i c a l  Temperature Tc = 584 K = 310.85 OC) 

C r i t i c a l  Pressure 3950 kPa = 38.98 atm) 6; 1 -8.91090 
N2 = 1.87731 
N3 -3.75463 
N4 = . -0.76651 

Acentr ic  Factor = 0.583 
Normal B o i l i n  Po in t  = 408.223 K 
dT/dp a t  N. E.?. = 0.319 K/kPa 
Normal Me l t i ng  Po in t  = - - 

= 135.073 O C )  

= 0.043 OC/mmHg) 

Data a t  Specified Pressures 
0.001 0.01 

(222.850) (243.809) 
(1.E-4 ) (1.E-3 ) 

?;;Pa 
( d  /dT)/(kPa/K) 
Da!a Q u a l i t  
Uncert. i n  T ( K )  
Uncert. l n  p ( k ~ a )  
Uncert. in p (%) 

0.1 
269.674 

0.008 

1 
302.593 

0.061 
C 
0.2 
0.01 
1 

10 
346.280 

0.452 
0 
0.1 
0.05 
0.5 

101.325 
408.223 

3.130 
B 
0.05 
0.2 
0.2 

T 

K 
- 

250 
255 
260 
265 
270 

0 
275 
280 
285 
290 
295 

300 
305 
310 
315 
320 

Vapour Pressure o f  Ethylene glycol monoethyl ether 

Uncer ta in ty  
i n  

P I T  P T 

kPa K 
- 

(0.018) 
0.029 
0.045 
0.068 
0.103 

0.151 
0.220 
0.315 
0.444 
0.619 

0.851 
1.158 0.2 
1.557 0.2 
2.071 0.1 
2.728 0.1 

3.558 0.1 
4.598 0.1 
5.891 0.1 
7.486 0.1 
9.436 0.1 

Units: 

P 
kPa 

11.80 
14.66 
18.08 
22.16 
26.98 

32.66 
39.30 
47.02 
55.97 
66.29 

78.12 
91.64 

107.0 
124.4 

( 144.1) 

166.2 
190.9 
218.6 
249.4 
283.5 

321.3 
362.9 
408.8 
459.1 
514.1 

- 

kPa v. K 
Uncer ta in ty  

i n  
T 

K 

0.1 
0.1 
0.1 
0.1 
0.1 

0.1 
0.1 
0.1 
0.05 
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 
0.2 
0.5 
0.5 

P 
kPa 
- 

W rn 

1000 
(501.962 (19.3741 

3950 
(584.000 

(60.2771 

(500 

Uncer ta in ty  
i n  

K ?; 
' 1  P 

1 2 
1 2 
1 2 
1 2 
2 2 

2 2 
2 5 

5 
2 5 
2 5 

2 5 
5 5 

5 
5 

10 

5 10 
5 10 

0.2 500 (962.6) 

0.2 515 

0.5 575 3448 
0.5 1 580 1371811 
1 
1 
1 

0.5 1 
0.5 1 
0.5 1 
1 2 
1 2 

Note. This Sheet supersedes Table E.1.3 i n  I tem 88017. 
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95004 

125 551.7 
130 648.3 
135 758.3 
140 883.1 
145 (1024.) 

Sheet 1.12 

150 
155 
160 
165 
170 

Vapour Pressure o f  Ethylene glycol monoethyl ether continued 

t 
OC 
- 

-65 
-60 
-55 

-50 
-45 
-40 
-35 
-30 

-25 
-20 
-15 
-10 
-5 

0 
5 
10 
15 
20 

P 
mmHg 

(0.001) 
(0.002) 

(0.008) 

(0.004) 

(0.014) 
(0.025) 
(0.042) 
(0.070) 

(0.115) 
0.183 
0.286 
0.440 
0.664 

0.985 
1.439 
2.070 
2.937 
4.112 

t 1 o c  

25 
30 
35 
40 
45 

50 
55 
60 
65 
70 

75 
80 
85 
90 
95 

100 I 105 

P 
mmHg 

5.683 
7.761 
10.48 
13.99 
18.50 

24.21 
31.40 
40.36 
51.43 
65.02 

81.57 
101.6 
125.6 
154.3 
188.3 

228.4 
275.4 
330.2 
393.9 
467.3 

17 5 
180 
185 
190 
195 

200 
205 
210 
215 
220 

225 
2 30 
235 
240 
245 

P 
atm 

(1.556) 
(1.791) 
(2.053) 
(2.345) 
(2.669) 

(3.028) 
(3.425) 
(3.862) 
(4.342) 
(4.867) 

(5.442) 
(6.068) 
(6.750) 
(7.491) 
(8.293) 

(9.161) 
( 10.10) 
(11.11) 
(12.20) 
(13.37) 

t I o c  

250 
255 
260 
265 
270 

275 
280 
285 
290 
295 

300 
305 
310 

P 
atm 

(14.62) 
(15.97) 
(17.41) 
(18.95) 
( 20.60) 

(22.35) 
(24.23) 
(26.24) 
(28.37) 
(30.65) 

(33.09) 
(35.69) 

- 

(38.48) 

The following Sources give vapour pressure and/or critical point data f o r  this compound. Those 
Sources used to derive the critical properties and coefficients o f  the vapour pressure equation 
are shown in bold type together with the pressure range (low 'L' , medium 'M' , normal boiling point 
only 'NI, high 'H' 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 DAVIDSON,J.G., Ind.Eng.Chem., Vo1.18, p.669, 1926. 
2 DOOLITTLE,A.K., Ind.Eng.Chem., Vo1.27, p.1169, 1935. 
3 GARDNER,G.S., Ind.Eng.Chem., Vo1.32, p.226, 1940. 
4 DAVIS,D.S., Ind.Eng.Chem., Vo1.33, p.401, 1941. 
5 LECAT,M., C.R.Acad.Sci.Paris, Vo1.217, p.242, 1943. 
6 MELLAN,I., Industrial Solvents, Znd.Ed., New York, 1950. 
7 CARBIDE & CARBON CHEM. CO., Cellosolve and Carbitol Solvents, New York, 1952. 
8 PICK,J., FRIED,V., HALA,E., VILIM,O.,Coll.Czech.Chern.Com., Vo1.21, p.260, 1956. M 
9 MILLER,K.J., J.Chem.Eng.Data, Vo1.3, p.239, 1958. 
10 UNION CARBIDE CORP., Chemicals and Plastics Physical Properties, 1968. 
11 NAUMANN,D., WAGNER,H.G., J.Chem.Thermodynamics, Vo1.18, p.81, 1986. 

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

Antoine equation: ln(p/kPa) = 15.60368 - 3909.698/(T/K - 52.322) f o r  1 < p/kPa < 100. 

a 

a 
Issued January 1995 
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