
IUPAC-NIST Solubility Data Series. 81. Hydrocarbons with Water and
Seawater–Revised and Updated Part 1. C 5 Hydrocarbons with Water

Andrzej Maczynski, a… Volume Editor
Institute of Physical Chemistry, Polish Academy of Sciences, Warsaw, Poland

David G. Shaw, b… Volume Editor
University of Alaska, Fairbanks, Alaska, USA

Marian Goral and Barbara Wisniewska-Goclowska, Evaluators
Institute of Physical Chemistry, Polish Academy of Sciences, Warsaw, Poland

Adam Skrzecz and Zofia Maczynska, Compilers
Institute of Physical Chemistry, Polish Academy of Sciences, Warsaw, Poland

Iwona Owczarek and Krystyna Blazej, Compilers
Institute of Coal Chemistry, Polish Academy of Sciences, Gliwice, Poland

Marie-Claire Haulait-Pirson and F. Kapuku, Compilers
University of Leuven, Leuven, Belgium

Glenn T. Hefter, Compiler
Murdoch University, Perth, Australia

Andrzej Szafranski, Compiler
Institute of Industrial Chemistry, Warsaw, Poland

~Received 10 October 2003; revised manuscript received 22 March 2004; accepted 1 April 2004; published online 19 May 2005!

The mutual solubility and related liquid–liquid equilibria of C5 hydrocarbons with
water are exhaustively and critically reviewed. Reports of experimental determination of
solubility in 13 chemically distinct binary systems for which data appeared in the primary
literature prior to end of 2002 are compiled. For seven systems sufficient data are avail-
able to allow critical evaluation. All data are expressed as mass percent and mole fraction
as well as the originally reported units. In addition to the standard evaluation criteria used
throughout the Solubility Data Series, a new method based on the evaluation of the all
experimental data for a given homologous series of saturated or unsaturated aliphatic
hydrocarbons was used. ©2005 American Institute of Physics.
@DOI: 10.1063/1.1790005#

Key words: C5 hydrocarbons; critical evaluation; liquid–liquid equilibria; solubilities; water.

a!Electronic mail: macz@ichf.edu.pl
b!Electronic mail: ffdgs@uaf.edu

© 2005 American Institute of Physics.
0047-2689Õ2005Õ34„2…Õ441Õ36Õ$39.00 J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005441



2

9

9

5

3

6

in
y
ms
rest
ntal
t to

eci-
vol-
red

ked
ore

rted.
e-

-

y

-

-

y

442442 A. MACZYNSKI AND D. G. SHAW
Contents

1. Preface. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
1.1. Scope of This Volume. . . . . . . . . . . . . . . . . . . . 442
1.2. Procedures Used in Critical Evaluation. . . . . . 443

Derivation of Reference Data for Solubility
of Hydrocarbons in Water. . . . . . . . . . . . . . . . . 444
Derivation of Reference Data for Solubility
of Water in Hydrocarbons. . . . . . . . . . . . . . . . . 445

1.3. Acknowledgments. . . . . . . . . . . . . . . . . . . . . . . 446
1.4. References for the Preface. . . . . . . . . . . . . . . . 446

2. Introduction to the Solubility Data Series:
Solubility of Liquids in Liquids. . . . . . . . . . . . . . . 446
2.1. The Nature of the Project. .. . . . . . . . . . . . . . . 446
2.2. Compilations, Evaluations, and Quantities

and Units Used in Compilation and
Evaluation of Solubility Data. . . . . . . . . . . . . . 446

2.3. References for the Introduction to the
Solubility of Liquids in Liquids. . . . . . . . . . . . 446

3. C5 Hydrocarbons with Water. . . . . . . . . . . . . . . . . . 447
3.1. 1,3-Cyclopentadiene. . . . . . . . . . . . . . . . . . . . . 447
3.2. Cyclopentene* . . . . . . . . . . . . . . . . . . . . . . . . . . 447
3.3. 2-Methyl-1,3-butadiene* . . . . . . . . . . . . . . . . . . 449
3.4. 1,4-Pentadiene. . . . . . . . . . . . . . . . . . . . . . . . . . 451
3.5. 1-Pentyne* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 451
3.6. Cyclopentane* . . . . . . . . . . . . . . . . . . . . . . . . . . 453

Rejected Data. . . . . . . . . . . . . . . . . . . . . . . . . . 453
3.7. 2-Methyl-2-butene* . . . . . . . . . . . . . . . . . . . . . . 457
3.8. 3-Methyl-1-butene. . . . . . . . . . . . . . . . . . . . . . . 459
3.9. 1-Pentene. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 460
3.10. 2-Pentene. . . . . . . . . . . . . . . . . . . . . . . . . . . . 460
3.11. 2,2-Dimethylpropane. . . . . . . . . . . . . . . . . . . 461
3.12. 2-Methylbutane* . . . . . . . . . . . . . . . . . . . . . . 461
3.13. Pentane* . . . . . . . . . . . . . . . . . . . . . . . . . . . . 465

4. System Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475
5. Registry Number Index. . . . . . . . . . . . . . . . . . . . . . 475
6. Author Index. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 475

IUPAC—NIST SOLUBILITY DATA SERIES. . . . 476

List of Tables
1. Solubility of cyclopentene~1! in water ~2!. . . . . . . 447
2. Solubility of 2-methyl-1,3-butadiene~1! in water

~2!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
3. Solubility of water~2! in 2-methyl-1,3-butadiene

~1!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4. Solubility of 1-pentyne~1! in water ~2!. . . . . . . . . 451
5. Solubility of cyclopentane~1! in water ~2!. . . . . . . 453
6. Solubility of water~2! in cyclopentane~1!. . . . . . . 454
7. Solubility of 2-methyl-2-butene~1! in water ~2!. . 457
8. Solubility of water~2! in 2-methyl-2-butene~1!. . 457
9. Solubility of 2-methylbutane~1! in water ~2!. . . . . 461
10. Solubility of water~2! in 2-methylbutane~1!. . . . . 462
11. Solubility of pentane~1! in water ~2!. . . . . . . . . . . 466
12. Solubility of water~2! in pentane~1!. . . . . . . . . . . 466
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005
List of Figures
1. Minimum solubilities (x1,min) of alkanes in water

vs excluded volume (b).. . . . . . . . . . . . . . . . . . . . . 444
2. Minimum solubilities (x1,min) of unsaturated

hydrocarbons in water vs excluded volume (b)... 444
3. Heat capacities of solution of the hydrocarbons

(DslnCp) vs excluded volume of hydrocarbon
(b).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

4. All the solubility data for cyclopentane~1! in
water ~2!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

5. All the solubility data for pentane~1! in water
~2!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

6. Recommended and tentative solubility data for
pentane~1! in water ~2!. . . . . . . . . . . . . . . . . . . . . . 466

1. Preface

1.1. Scope of This Volume

The solubilities of binary systems of C5-C36 hydrocarbons
with water, heavy water, and seawater were reviewed
1989 in Volumes 37 and 38 of the IUPAC Solubilit
Series.1,2 Because solubilities of hydrocarbon-water syste
are of considerable importance and widespread inte
among several groups including industrial and environme
chemists, because the earlier volumes are now difficul
obtain and nearly 20 years out of date~for most systems,
compilation ended in the mid-1980s!, and because a new
technique of data evaluation has been developed, the d
sion was made to revise and update this work as a new
ume. This new work incorporates the compilations prepa
for the original version~with correction of typographical and
other errors where such have been discovered! and contains
new compilations based on recent and previously overloo
reports, and new evaluations for systems where two or m
independent measurements of solubility have been repo

The revised work is volume 81 in the Solubility Data S
ries and will be published in 12 parts as listed below.
Part 1: C5 Hydrocarbons with Water~13 systems; 7 evalua
tions!
Part 2: Benzene with Water and Heavy Water~2 systems; 1
evaluation!
Part 3: C6H8-C6H12 Hydrocarbons with Water and Heav
Water ~12 systems; 6 evaluations!
Part 4: C6H14 Hydrocarbons with Water~5 systems; 5 evalu-
ations!
Part 5: C7 Hydrocarbons with Water and Heavy Water~22
systems; 9 evaluations!
Part 6: C8H8-C8H10 Hydrocarbons with Water~5 systems; 5
evaluations!
Part 7: C8H12-C8H18 Hydrocarbons with Water~20 systems;
5 evaluations!
Part 8: C9 Hydrocarbons with Water~18 systems; 8 evalua
tions!
Part 9: C10 Hydrocarbons with Water~19 systems; 10 evalu
ations!
Part 10: C11 and C12 Hydrocarbons with Water and Heav
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Water ~22 systems; 11 evaluations!
Part 11: C13-C36 Hydrocarbons with Water~46 systems; 18
evaluations!
Part 12: C5-C26 Hydrocarbons with Seawater~46 systems, 15
evaluations!

To the extent allowed by the available data, this volu
treats mutual solubility. That is, data for both the solubility
a hydrocarbon in water and water in that hydrocarbon
compiled and evaluated together, when available. For a
systems in Parts 2, 3, 5, and 10, mutual solubility data w
heavy water (D2O! are also included. Solubilities of hydro
carbons in seawater are grouped together in Part 12. A v
ety of units for the expression of solubility have appeared
the primary literature. For the purpose of comparison
compilers of this volume have, so far as possible, expres
all original results in terms of mass percent and mole fract
as well as the units reported by the original investigato
Where conversions have been made, these are attribute
the compiler and the source of any auxiliary data not p
vided by the original investigators~such as hydrocarbon o
seawater density! is specified. Definitions of mass perce
and mass fraction as well as their relationship to other co
monly used measures of solubility are given in the Introd
tion to this volume.

Experimental methods for determining hydrocarbon wa
solubility can be categorized as either synthetic or analyti
One widely used synthetic method is the cloud point te
nique, in which one component is titrated with the other un
turbidity or its absence is observed, depending on the di
tion from which equilibrium is approached. With caref
temperature control and adequate stirring, it is possible
cross back and forth over the end point several times
obtain precise results by averaging. The method is only
plicable if both components are liquids at the temperature
the experiment. In a modification of the synthetic meth
precisely measured amounts of the two components
sealed into a glass ampoule, which is then heated or co
as necessary to determine temperature of solubility by ob
vation of the cloud point. In this variation the system pre
sure at which solubility is observed is unknown. Howev
since the effect of pressure on solubility is generally smal
is often ignored.

In the analytical method a saturated solution, either of
drocarbon in water or water in hydrocarbon, is prepared
its composition is determined. When water is the continu
phase hydrocarbons are determined by a variety of te
niques with gas chromatography and optical spectrom
being common. When the hydrocarbon is the continu
phase water is almost always determined by the Karl Fisc
method. The success of the analytical technique is critic
dependent on the preparation of a saturated solution, w
can be difficult especially for high molecular weight hydr
carbons whose water solubility is very low. The presence
only a small amount of the minor component adsorbed
surfaces or in the form of colloidal droplets can significan
influence the results obtained. This can lead to major posi
systematic errors. For the best hydrocarbon in water m
e
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surements it is necessary to ensure that the water used is
of dust and other particles since sorption of hydrocarbon
surfaces can be significant. One measure of the presenc
absence of small particles is the Tyndall Effect. If a satura
solution is prepared by shaking the components together,
important to ensure that particles are not formed and ag
the Tyndall Effect is useful. Unfortunately, lack of exper
mental detail in some published reports makes error eva
tion difficult. As an alternative to shaking or stirring comp
nents to achieve equilibrium, some workers have use
‘‘generator column’’ in which water is passed through a b
of glass beads or other inert support which were previou
coated with the hydrocarbon component. To establish
saturation has been reached, the generator column p
length is increased until the concentration of hydrocarb
remains constant. Users of this volume are advised to
aware of potential sources of error in these measureme
especially for systems where only one or a few measu
ments have been made or when solubilities are very low

This volume is the result of a careful search of the che
cal literature. The goal of that search was to include all p
lished data for the systems indicated in the title. Each eva
ation includes a closing date for the literature search of t
system, usually January 2003 or later. In spite of these
forts, some published measurements may have been mi
The editors will appreciate having their attention brought
any overlooked source of solubility data.

1.2. Procedures Used in Critical Evaluation

When each system is evaluated separately the estima
of data quality can be difficult. For example, plots of sol
bility against temperature from two studies of the same s
tem can yield two smooth but disagreeing curves, for wh
the source of the systematic difference is unclear. In ot
systems, only few experimental points are available. Mo
over, solubilities in hydrocarbon water systems are very l
and consequently even small experimental errors may lea
substantial relative errors in measured solubilities, which
some cases reach 100% or more. To help clarify these un
tainties this work presents a new approach to the crit
evaluation of the solubility data of the hydrocarbon-wa
systems by the calculation of ‘‘reference data’’ using smoo
ing equations that incorporate solubility information fro
many systems. The calculation of reference data consist
two steps:

~1! Approximation of solubilities of hydrocarbons in wate
with a smoothing equation described in the next secti
This equation depends on the hydrocarbon properties
contains also empirical coefficients. The same values
these coefficients are used for mixtures ofn-alkanes,
branched alkanes, cycloalkanes, and unsaturated hy
carbons in water. They are derived from simultaneo
regression of the hydrocarbon solubility data.

~2! Liquid-Liquid Equilibrium ~LLE! calculations yielding
solubility of water in various hydrocarbons. The inp
data for these calculations are the hydrocarbon in wa
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005
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solubilities predicted with the smoothing equation. T
LLE calculations use an equation of state~ESoC! modi-
fied to account for the role of hydrogen bonding
solvation.4–6

In these two steps an extensive body of experimental da
described with a few adjustable parameters providing an
ditional framework for comparison of experimental data a
help in the recognition of systematic error. The hydrocarb
solubilities calculated from the smoothing equation and
calculated water solubilities are used as the reference da
evaluations. Maczynski and co-workers3–5 have described
the calculations and examples of the evaluation of data.

Derivation of Reference Data for Solubility
of Hydrocarbons in Water

The mole fraction of hydrocarbon in water (x1) along the
three-phase equilibrium line is related to the heat of solut
of the hydrocarbon (Dslnh).

] ln x1 /]~1/T!52Dslnh/R. ~1!

Minimum solubility (x1,min) occurs whenDslnh50, which
is generally observed near room temperature (Tmin). Thus,
linear dependency ofDslnh on temperature can be express
as follows:

Dslnh/R5~DslnCp /R!~T2Tmin!, ~2!

where DslnCp is heat capacity of the solution. Introducin
this expression into Eq.~1! upon integration gives Eq.~3!.

ln x15 ln x1,min1~DslnCp /R!@Tmin /T1 ln~T/Tmin!21#.
~3!

Solubility of a hydrocarbon depends on the size of
cavity in the water needed to accommodate the disso
molecule. This size is proportional to the excluded volu
(b) of the hydrocarbon. Here theRedlich-KwongEquation of
State ~RK EoS! is used andb is calculated from critical
temperature (Tc) and critical pressure (Pc) with Eq. ~4!:

b50.08664•RTc /Pc . ~4!

It was found~see Maczynski and co-workers4,5! that both
ln x1,min and (DslnCp /R) depend linearly onb. The relation
for ln x1,min was obtained from experimental points shown
Figs. 1 and 2. They were selected from available hydroc
bon solubility data measured in the vicinity of the minimu
where lnx1'ln x1,min. An abundance of data allows estim
tion of x1,min more accurately than solubilities at other tem
peratures. As shown by the figures the solubility at minim
can be approximated with Eq.~5!:

ln x1,min5c11c2b1cp•L, ~5!

whereL is number ofp-bonds in the molecule, e.g.,L51
for alkenes,L52 for alkadienes and alkynes, andL54 for
alkadiynes. WhenL50, Eq.~5! describes minimum solubil
ity of n-alkanes, branched alkanes, and cycloalkanes sh
in Fig. 1. The line in Fig. 1 was adjusted to the points yie
ing values ofc1 and c2 . Using these values the coefficie
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005
is
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cp was fitted to the points shown in Fig. 2. The followin
values were obtained:c524.088c252/0.073 mol•cm23,
cp51.10 orcp50.79 ~for conjugatedp-bonds!.

The standard error of Eq.~5! is obtained from the
variance-covariance matrix in the least squares method i
follows:

s~ ln x1,min!5~D1112•D12•b1D22•b21D33•Lp
2 !0.5,

~6!

where D1150.010; D12527•1025 mol•cm23; D22

55•1027 mol22
•cm26; D3350.0011.

Equation~5! is useful for identification of outlying experi
mental data not only at the minimum but also at other te
peratures, because the corresponding experimental p
should lie on a curve going through lnx1,min predicted with
Eq. ~5!. Therefore, this equation is a point of departure
the next stages of the evaluation. For hydrocarbons inve
gated here the coefficientDslnCp /R in Eq. ~3! is proportional
to b:

DslnCp /R5c3•b. ~7!

The value ofc3 was obtained by regression of the solubili
data for alkanes with Eq.~3! whereTmin5298 K for cyclic

FIG. 1. Minimum solubilities (x1,min) of alkanes in water vs excluded vol
ume (b).

FIG. 2. Minimum solubilities (x1,min) of unsaturated hydrocarbons in wate
vs excluded volume (b).
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445445IUPAC-NIST SOLUBILITY DATA SERIES
hydrocarbons and atTmin5306 K for other mixtures. During
this regression lnx1,min was fixed by Eq.~5!. Values ofc3 and
its standard error,s(c3) are as follows:

c350.376 cm23
•mol, ~8a!

s~c3!52.6•1023 mol•cm23. ~8b!

Maczynskiet al.4 and Góral.5 have provided details of thes
calculations. The validity of Eq.~7! is illustrated in Fig. 3.

The hydrocarbon solubilities calculated from these eq
tions are called here ‘‘reference data.’’ It should be not
however, that Eqs.~5! and~7! may not be appropriate outsid
the range of experimental data that were used for estab
ing of these equations. Their accuracy can be estimated
Eqs.~6! and~8b!. For example, if one assumesL50, then at
T5Tmin from Eq. ~6!, one obtains the standard err
s(ln x1,min)50.032 for b5100 cm3

•mol21 and s(ln x1,min)
50.045 forb5200 cm3

•mol21. If one assumesL52, then
the corresponding values ofs(ln x1,min) are 0.073 and 0.080
respectively. At higher temperatures accuracy is lower
even for b5200 cm3

•mol21, L52 at T5500 K value of
s(ln x) does not exceed 0.10, which corresponds to 10%
the calculated hydrocarbon mole fraction. For evaluatio
presented here it is assumed that data are in good agree
with the reference data when the difference between exp
mental and reference data does not exceed three time
standard error. Taking upper limit of the relative standa
error equal to 10% we specify the experimental solubilit
differing from the reference data more than 30% as ‘‘dou
ful.’’ If at least two experimental points from differen
sources but measured at similar temperatures, agree wit
reference data within the 30% limit, these points are ‘‘re
ommended.’’ If the experimental points for given systems
measured by one laboratory, they are ‘‘tentative,’’ even
they agree with the reference data.

Derivation of Reference Data for Solubility
of Water in Hydrocarbons

Reference data for the solubility of water in a hydrocarb
were calculated by a method developed by Go´ral.6 This
method~EoSC! is based on the RK EoS with an added ter
which accounts for hydrogen bonding. Application of t

FIG. 3. Heat capacities of solution of the hydrocarbons (DslnCp) vs excluded
volume of hydrocarbon (b).
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EoSC for water systems is described in Maczynskiet al.4

and Góral.5 The input information for this LLE correlation is
the solubility of hydrocarbon in water, calculated with E
~3!, where lnx1,min and (DslnCp /R) are calculated with Eqs
~5! and~7!. The output is water solubility (x2) in the hydro-
carbon as a function of temperature. The experimental s
bility of water was used only at the beginning to fix param
eters in the model of the association.

The calculated results were compared with experime
data in Maczynskiet al.4 and Góral.5 The conclusion is that
the calculated solubilities of water in alkanes can be used
reference data up to about 60 K below three phase temp
ture.

For alkenes three systems measured by the same lab
tory over a wide temperature range have been reported.
reference data agree well with these experimental data u
about 60 K below the three phase critical temperature
more data are necessary to draw a definite conclusion.
fortunately, for other unsaturated hydrocarbons solubility
water is reported only up to about 330 K. In view of th
accuracy of the experimental data, the agreement betw
the reference and experimental data is very good but out
of this range the reference data should be treated with c

Standard error of the water solubility measurements w
estimated with the equation:

s~ ln x2,exp!5@S~ ln x2,exp2 ln x2,EoSC!k /~m2n!#0.5,
~9!

where lnx2,exp is logarithm of the experimental mole fractio
of water in a hydrocarbon and lnx2,EoSCis the corresponding
value calculated with EoSC usingn parameters in the mode
of association. The summation goes throughm experimental
points. For alkanesm5148, n54 and s(ln x2,exper)50.27.
Using these values, the average standard error of the r
ence data was estimated with the equation:

s̄~ ln x2,EoSC!5s~ ln x2,exp!~n/m!0.5 ~10!

Eq. ~10! yielded: s̄(ln x2,EoSC)50.044. A somewhat large
value was obtained for unsaturated hydrocarbons. This g
agreement is partially caused by the fact that the calcula
water solubility is relatively insensitive to errors in the h
drocarbon solubility used as the input data. Nevertheless
be conservative the same criteria as those listed in prev
section were adopted for the recommended, tentative,
doubtful data.

For convenience of the user the solubility data predic
with EoSC were approximated with Eq.~11! proposed by
Economouet al.7

ln x25d11d2~1/Tr21!1d3~12Tr !
1/31d4~12Tr !.

~11!

Originally Tr5T/T3c, whereT3c is three phase critical tem
perature. In most cases,T3c is not known, therefore instea
of T3c an adjustable temperatureT0 is used in Eq.~11!. The
range of applicability of Eq.~11! is the same as those liste
above for EoSC.
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005
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2. Introduction to the Solubility Data
Series: Solubility of Liquids in Liquids

2.1. The Nature of the Project

The Solubility Data project~SDP! has as its aim a com
prehensive review of published data for solubilities of gas
liquids, and solids in liquids or solids. Data of suitable p
cision are compiled for each publication on data sheets
uniform format. The data for each system are evaluated
where data from different sources agree sufficiently, reco
mended values are proposed. The evaluation sheets, re
mended values, and compiled data sheets are publishe
consecutive pages.

This series is concerned primarily with liquid-liquid sy
tems, but a limited number or related solid-liquid, fluid-flu
and multicomponent~organic water salt! systems are in-
cluded where it is considered logical and appropriate. So
bilities at elevated and low temperatures and at eleva
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005
o
-

d
nd

.

.

s,
-
a
d,
-
m-
on

-
d

pressures have also been included, as it is considered i
propriate to establish artificial limits on the data presente
they are considered relevant or useful.

For some systems, the two components may be miscib
all proportions at certain temperatures and pressures. Da
reported miscibility gaps and upper and lower critical so
tion temperatures are included where appropriate and w
available.

2.2. Compilations, Evaluations, and Quantities
and Units Used in Compilation and Evaluation

of Solubility Data

Formats for the compilations and critical evaluations ha
been standardized for all volumes, and complete details
these formats can be found in previousSolubility Data Series
volumes, for example, Sazonov and Shaw.1

Solubilities of liquids in liquids and solids in liquids hav
been the subject of research for a long time, and have b
expressed in a great many ways. The nomenclature, use
symbols and units in theIUPAC-NIST Solubility Data Series
follow, where possible, Millset al.,2 again reviewed in detai
in Sazonov and Shaw.1 A few quantities follow the ISO
standards3 or the German standard;4 see a review by Cvitasˇ5

for details.
A note on nomenclature. The nomenclature of the IUPAC

Green Book2 calls the solute component B and the solve
component A. In compilations and evaluations, the fir
named component~component 1! is the solute, and the sec
ond ~component 2 for a two-component system! is the sol-
vent. The reader should bear these distinctions
nomenclature in mind when comparing equations given h
with those in theGreen Book.

2.3. References for the Introduction to the
Solubility of Liquids in Liquids

1V. P. Sazonov and D. G. Shaw, editors,Acetonitrile Binary Systems,
IUPAC-NIST Solubility Data Series, Vol. 79, J. Phys. Chem. Ref. Da
31~4!, 989 ~2002!.

2I. Mills et al., eds.Quantities, Units and Symbols in Physical Chemis
~the Green Book! ~Blackwell Scientific Publications, Oxford, UK, 1993!.

3ISO Standards Handbook,Quantities and Units~International Standards
Organization, Geneva, 1993!.

4German Standard, DIN 1310,Zusammungsetzung von Mischphas
~Beuth Verlag, Berlin, 1984!.

5T. Cvitaš, Chem. International17~4!, 123 ~1995!.
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4. System Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tab

1,3-Cyclopentadiene1water 7 448
Cyclopentene1water E448, 449–450
2-Methyl-1,3-butadiene1water E450, 451
1,4-Pentadiene1water 452
1-Pentyne1water E452, 453
Cyclopentane1water E454–E455, 455–458
2-Methyl-2-butene1water E458, 459–460
3-Methyl-1-butene1water 460
1-Pentene1water 461
2-Pentene1water 461
2,2-Dimethylpropane1water 462
2-Methylbutane1water E462–E463, 463–466
Pentane1water E466–E467, 467–475

5. Registry Number Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tab

@78-78-4# C5H12 2-Methylbutane E462–E463, 463–46
@78-79-5# C5H8 2-Methyl-1,3-butadiene E450, 451
@109-66-0# C5H12 Pentane E466–E467, 468–47
@109-67-1# C5H10 1-Pentene 461
@109-68-2# C5H10 2-Pentene 461
@142-29-0# C5H8 Cyclopentene E448, 449–45
@287-92-3# C5H10 Cyclopentane E454–E455, 455–45
@463-82-1# C5H12 2,2-Dimethylpropane 462
@513-35-9# C5H10 2-Methyl-2-butene E458, 459–460
@542-92-7# C5H6 1,3-Cyclopentadiene 448
@563-45-1# C5H10 3-Methyl-1-butene 460
@591-93-5# C5H8 1,4-Pentadiene 452
@627-19-0# C5H8 1-Pentyne E452, 453
@7732-18-5# H2O Water 448–475

6. Author Index
Page numbers preceded by E refer to evaluation text whereas those not preceded by E refer to compiled tab

Aref’eva, R. P. E466–E467, 471
Barone, G. E466–E467, 468
Bender, S. Ya. E466–E467, 472
Black, C. E462–E463, 463, E466–E467, 46
Connolly, J. F. E466–E467, 469
Crescenzi, V. E466–E467, 468
De Ligny, C. L. E466–E467, 472
Englin, B. A. E454–E455, 455, E458–E459, 459, E462–E463, 4
Fühner, H. E466–E467, 470
Gill, S. J. E454–E455, E466–E467
Groves, F. R. E454–E455, 456
Guseva, A. N. E454–E455, 456
Jonsson, J. A. E466–E467, 470
Joris, G. G. E462–E463, 463, E466–E467, 46
Kofman, L. S. E450, 451, E458–E459, 460, E462–E463, 46
Korenman, I. M. E466–E467, 471
Krzyzanowska, T E454–E455, E462–E463, E466–E46
Liabastre, A. A. E448, 450, E454–E455, 457, E466–E467, 47
Lu, B. C.-Y. E462–E463, 465, E466–E467, 47
Lutsyk, A. I. E466–E467, 474
Martire, D. E. E452, 453, E466–E467, 475
McAuliffe, C. E448, 449, E450, 451–452, E452, 453, E454–E455, 457, 460–462, E462–E463, 464, E466–E46
Miller, M. M. E452, 453, E466–E467, 475
Namiot, A. Yu. E466–E467, 472
Natarajan, G. S. E448, 449, E458–E459, 459
Nebenzahl, L. L. 448
Nelson, H. D. E466–E467, 472
Nichols, N. F. E454–E455, E466–E467
Novak, J. E466–E467, 470
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J. Hála ~Czech Republic! V. M. Valyashko~Russia!
D. Knox ~USA! W. Voigt ~Germany!
E. Königsberger~Australia! W. E. Waghorne~Ireland!

Managing Editor
M. W. Chase

National Institute of Standards and Technology~retired!
J. Phys. Chem. Ref. Data, Vol. 34, No. 2, 2005


	Contents
	1. Preface
	1.1. Scope of This Volume
	1.2. Procedures Used in Critical Evaluation
	Derivation of Reference Data for Solubility of Hydrocarbons in Water
	Derivation of Reference Data for Solubility of Water in Hydrocarbons

	1.3. Acknowledgments
	1.4. References for the Preface

	2. Introduction to the Solubility Data Series: Solubility of Liquids in Liquids
	2.1. The Nature of the Project
	2.2. Compilations, Evaluations, and Quantities and Units Used in Compilation and Evaluation of Solubility Data
	2.3. References for the Introduction to the Solubility of Liquids in Liquids

	3. C5 Hydrocarbons with Water
	3.1. 1,3-Cyclopentadiene
	3.2. Cyclopentene*
	3.3. 2-Methyl-1,3-butadiene*
	3.4. 1,4-Pentadiene
	3.5. 1-Pentyne*
	3.6. Cyclopentane*
	Rejected Data
	3.7. 2-Methyl-2-butene*
	3.8. 3-Methyl-1-butene
	3.9. 1-Pentene
	3.10. 2-Pentene
	3.11. 2,2-Dimethylpropane
	3.12. 2-Methylbutane*
	3.13. Pentane*

	4. System Index
	5. Registry Number Index
	6. Author Index
	List of Tables
	1. Solubility of cyclopentene (1) in water (2)
	2. Solubility of 2-methyl-1,3-butadiene (1) in water (2)
	3. Solubility of water (2) in 2-methyl-1,3-butadiene (1)
	4. Solubility of 1-pentyne (1) in water (2)
	5. Solubility of cyclopentane (1) in water (2)
	6. Solubility of water (2) in cyclopentane (1)
	7. Solubility of 2-methyl-2-butene (1) in water (2)
	8. Solubility of water (2) in 2-methyl-2-butene (1)
	9. Solubility of 2-methylbutane (1) in water (2)
	10. Solubility of water (2) in 2-methylbutane (1)
	11. Solubility of pentane (1) in water (2)
	12. Solubility of water (2) in pentane (1)

	List of Figures
	FIG. 1
	FIG. 2
	FIG. 3
	FIG. 4
	FIG. 5
	FIG. 6



