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ENGINEERING SCIENCES DATA ITEM No.81042 

Engineering Sciences Data Items provide evaluated data and authoritative information for use by, or under the supervision 
of, professionally qualified engineers. The results of much valuable work, both theoretical and practical, are frequently 
not applied because they are not readily available or because the form in whch they are available is not suitable for use 
directly in design. Accordingly, the Engineering Sciences Data Unit has for many years issued Data Sheets and Memoranda 
in numerous Sub-series. This work is sponsored by the following Institutions: the Royal Aeronautical Society, the 
Institution of Mechanical Engineers, the Institution of Chemical Engineers and the Institution of Structural Engineers. 
Crucial support for this work is provided voluntarily by industrial companies, government research laboratories, 
universities and others through the attendance at Technical Committees (see below) of their leading experts. 

The work of the permanent professional staff of the Engineering Sciences Data Unit on this particular Item was monitored 
and guided by the Physical Data and Reaction Kinetics Committee which has the following constitution: 

Chairman 

Mr C.F.Beaton - Independent 

Members 

Dr D.Ambrose 
Mr H.J.Foxcroft 
Dr G.Hobson 
Dr D.T.Jamieson 
Mr S.R.Knight 
Mr G.M.Rowel1 
Dr M.Schoenberg* 
Dr LA.K.Staveley 
Dr H.J.White, Jr* 

- Independent 
- Davy McKee (Oil & Chemicals) Ltd 
- Imperial Chemical Industries Ltd, Petrochemicals and Plastics Division 
- National Engineering Laboratory 
- Stone & Webster Engineering Ltd 
- Humphreys and Glasgow Ltd 
- Hoechst AG, Frankfurt, West Germany 
- Oxford University 
- National Bureau of Standards, Washington D.C., USA. 

The work on this Item was carried out in the Internal Flow and Physical Properties Group of the Engineering Sciences 
Data Unit under the supervision of Mr R.Partington, Group Head. The member of staff who undertook the construction 
and subsequent development of the Item was 

Mr J.Walton - Senior Engineer. 

The Physical Data and Reaction Kinetics Committee, which first met in May 1966, has the co-operation of many engineers 
and scientists in industry, research establishments and universities from whom much assistance and information are being 
received. 

In order to assist the preparation of new work, and particularly to assist the periodic review and revision of work already 
issued, users are encouraged to make known their experience in using the information and procedures and to  notify the 
Unit of any additional information which they can provide or to which reference can be made. Prepaid reply service 
cards are available for this purpose. Whenever an Item is revised, users who are Associates of ESDU (i.e. have a standing 
order for one or more Sub-series) automatically receive any material required to up-date Items in the Sub-series held. 
While it is always advisable to check by use of the current edition of the Engineering Sciences Data Index that Items held 

(Continued on inside back cover) 

* Corresponding Member 

 

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 81042 A 1984

http://www.avadocuments.com/doc/esdu-81042-a-1984
http://www.avadocuments.com/doc/esdu-81042-a-1984


81042 
VAPOUR PRESSURES AND CRITICAL POINTS OF LIQUIDS 
XX: ADDITIONAL DERIVATIVES OF PHENOL 

INTRODUCTION 

This Data Item presents saturated vapour pressures of the additional derivatives of phenol listed in Table I (pages 
2 and 3). 

The range and quality of the experimental data for each compound, on which the tabulated values are based is 
discussed in Section A.l of Appendix A. 

Table I shows, for each compound, alternative names, empirical and structural formulae, molecular weight, 
normal boiling point, dT/dp at the normal boiling point and acentric factor. The name in bold type is that 
based on BSI Recommendations. 

Tables I1 to V present values of vapour pressure, in kPa, at 5 K intervals of temperature down to a temperature 
either just above the melting point, or at which the pressure is approximately 0.001 H a ,  whichever is the higher. 
For those compounds which are known or considered likely to be thermally stable up to the critical point, the 
Tables extend over the whole temperature range. However some of the compounds considered here are known, or 
thought, to decompose at temperatures well below their estimated critical value, so for these compounds the 
estimated values of critical temperature and pressure, T, and p , ,  used in the vapour pressure equation are given, 
but the vapour pressures in Tables I1 to V terminate at a lower convenient arbitrary temperature. 

The values of vapour pressure given in the Tables were obtained by evaluating, for each compound, a Wagner 
equation of the form 

where q = 1 -TIT,. 

This equation had been fitted to the experimental data that had been selected and weighted in accordance with 
a critical assessment of all the data. Table VI gives T, log,p and the coefficients b, ,b, ,b3 ,b4 for each compound 
that, when used in Equation (l), give p in kPa for T i n  kelvins. 

The suggested uncertainties in the tabulated values of vapour pressure that the user should allow for are discussed 
and tabulated in Appendix A. 

The location of the Table giving the vapour pressure values for each compound is shown on the foldout flap 
attached to the last page. 

A full explanation of the correlation procedure used to derive the tabulated values of vapour pressure together 
with notation and units, a simple interpolation procedure, conversion factors and References is given in the 
introductory Data Item, Reference 1. 

REFERENCES 

1. ESDU Vapour pressures and critical points of liquids. Introduction to Data Items 
issued after July 1980. Item No. 80016,Engineering Sciences Data Unit, 1980. 
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81042 
TABLE I (Part 1)  

Additional Derivatives of Phenol 

i 
~~ 

Name Alternative Names 
/Name based on BSI Recommendations in Bold Type) 

2Chlorophenol 
3Chlorophenol 
4Chlorophenol 

2,4-Dichlorophenol 
2,6-Dichlorophenol 

2,4,5-Trichlorophenol 
2,4,6-TrichlorophenoI 
2-Brom0-4,6dichlorophenol 

2,3,4,6-Tetrachlorophenol 
3-Bromo-2,4,6-trichlorophenol 

Pentafluorophenol 
Pen tachlorophenol 

2-Nitrophenol 
3-Nitrophenol 
4-Nitrop henol 

1,2-Dihydroxybenzene 
1,3-Dihydroxybenzene 
1,4-Dihydroxybenzene 

1,2,3-Trihydroxybenzene 

2-Methoxyphenol 

2-Phenylphenol 
4-Phenylphenol 

2,2’-Bip henol 

2-Phenylethylphenol 
4-Phenylethylphenol 

1-Naphthol 
2-Naphthol 

lndan-5 4 

Dibenzofuran 

Catechol 
Resorcinol 
Quinol 

Pyrogallol 

Guaiacol 

2-Hydroxybiphenyl 
4-Hydroxybiphenyl 

2,Z’Dihydroxybip henyl 

1 -Hydroxynaphthalene 
2-Hydroxynaphthalene 

5-Hydroxyindane 

Diphenylene oxide 

Pyrocatechol 

Hydroquinone 

2 
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81042 

483.02 0.3796 
493.57 0.3875 

525.72 0.4359 
520.47 0.4160 
542.94 0.4494 

549.73 0.4346 
580.15 0.4679 

418.79 0.3376 
584.50 0.4405 

TABLE I (Part 2) 

General Information 

209.87 0.05061 
220.42 0.05166 

252.57 0.05812 
247.32 0.05546 
269.79 0.05992 

276.58 0.05794 
307.00 0.06238 

145.64 0.04501 
311.35 0.05872 

No. Name M. W. 

488.29 0.3816 
545.33 0.3971 
552.00 0.4024 

517.54 0.3946 
549.29 0.3867 
558.47 0.3905 

1 ZChlorophenol 128.558 
2 3Chlorophenol 128.558 
3 4Chlorophenol 128.558 

4 2,4-Dichlorophenol 163.003 
5 2,6-Dichlorophenol 163.003 

6 2,4,5-Trichlorophenol 197.448 
7 2,4,6-Trichloropheno1 19 7.44 8 
8 2-Bromo4,6dichlorophenol 241.899 

9 2,3,4,6-Tetrachlorophenol 231.893 
10 3-Bromo-2,4,6-trichlorophenol 276.344 

11 Pentafluorophenol 184.065 
12 Pentachlorophenol 266.338 

215.14 0.05087 
272.18 0.05294 
278.85 0.05365 

244.39 0.05261 
276.14 0.05156 
285.32 0.05206 

13 2-Nitrophenol 
14 3-Nitrophenol 
15 4-Nitrophenol 

581.59 0.4038 

477.11 0.3942 

139.110 
139.110 
139.110 

308.44 0.05384 

203.96 0.05256 

16 1,2-Dihydroxybenzene 110.112 
17 1,3-Dihydroxybenzene 110.112 
18 1,4-Dihydroxybenzene 110.112 

19 1,2,3-Trihydroxybenzene 126.1 12 

20 2-Methoxyphenol 124.139 

21 2Phenylphenol 170.210 
22 4-Phenylphenol 170.210 

23 2,2’-Biphenol 186.210 

24 2-Phenylethylphenol 198.264 
25 4-Phenylethylphenol 198.264 

555.24 0.4454 
560.13 0.4514 

526.09 0.4192 

559.29 0.5234 

26 1-Naphthol 
27 2-Naphthol 

282.09 0.05936 
286.98 0.06018 

252.94 0.05589 

286.14 0.06978 

144.17 3 
144.17 3 

28 Indan-5-01 134.137 

29 Dibenzofuran 168.195 

Structural Formula 

Normal Boilina Point 1 
p = 101.325 kP4 p = 760mmHg I 

550.79 0.4184 277.64 0.05578 
583.34 0.4353 310.19 0.05803 

597.28 0.4653 324.13 0.06204 

593.01 0.4707 319.86 0.06276 
603.01 0.4632 329.86 0.06175 

Acentric 
Factor 

W 

0.435 
0.497 
0.490 

0.459 
0.463 

0.458 
0.468 
0.450 

0.475 
0.461 

0.503 
0.505 

0.597 
0.664 
0.660 

0.585 
0.636 
0.659 

0.723 

0.476 

0.546 
0.592 

0.682 

0.617 
0.614 

0.476 
0.488 

0.486 

0.315 

3 
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