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PREFACE OF AUTHORS

This work consists of three Parts. Part 1 deals with binary liquid-liquid equilib-
ria and Parts 2 and 3 with ternary liquid-liquid equilibria.

The correlation and prediction of liquid-liquid equilibria (LLE) using models
for liquid phase non-idealities is a subject within chemical engineering which
is not yet mastered quantitatively. Model inadequacies may be one explanation
to this. However, this work will show that the results may be quite good with
existing models if they are used properly, i. e. if the parameter estimation pro-
cedure as well as the data base are chosen carefully.

In addition to an extensive collection of experimental binary, ternary, and
quaternary data, this work contains NRTL and UNIQUAC parameters reduced
from these data. For each ternary system (Parts 2 and 3) we give a specific set
of NRTL and UNIQUAC parameters which emphasizes the distribution ratio of
the solute at small concentrations. This_makes semi-quantitative extraction
calculations possible for many systems. We also include a table of UNIQUAC
parameters for the A-B interaction reduced from a large number of systems
with components A, B, and any third component. These parameters will usually
be better for predicting multicomponent LLE than parameters based on VLE-
data.

The work leading to these three books began in 1977 at Instituttet for Kemitek-
nik, Lyngby, Denmark, where Aa. Fredenslund started a project called ,A
Group Contribution Method for Predicting Liquid-Liquid Equilibria“. An initial
step in this project was to investigate how existing molecular models (e.g.
NRTL and UNIQUAC) behave in LLE calculations. For this purpose a para-
meter estimation procedure and a large data base were established.

The above project was close to research plans at Dortmund University, and
a collaboration was initiated in 1978 with the purpose of jointly preparing this
publication. The data collection was extended, and the authors have profited
very much by the experience of J. Gmehling and U. Onken who started Volume
| of this series (,,Vapor-Liquid Equilibrium Data Collection*).

Simultaneously the parameter estimation procedure was further refined under
daily guidance by Aa. Fredenslund and P. Rasmussen to whom the authors are
very grateful.

The parameter estimation from ternary LLE-data involves many numerical pro-
blems. The authors wish to thank M. L. Michelsen (Instituttet for Kemiteknik,
Lyngby) for providing the final version of the estimation procedure. Finally, we
dedicate special thanks to T. Magnussen (DECHEMA, Frankfurt/Main) for
many fruitful discussions and help and to colleagues and students in Lyngby
and Dortmund for various kinds of assistance.

The authors hope that the data collection and parameters of this work will be
of use to the industry. We also hope that the availability of the large amount
of data will facilitate the testing of new models at universities.

The authors
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Subjects of the DECHEMA Chemistry Data Series are the physical and thermo-
dynamic property data of chemical compounds and mixtures essentially for the
fluid state covering PVT data, heat capacity, and entropy data, phase equili-
brium data, transport and interfacial tension data.

The main purpose is to provide chemists and engineers with data for process
design and development. For computer based calculations in process design
appropriate correlation methods and accurate data must be used. These are
only in some cases available in the open literature. For that reason the most
urgent requirement regarding the publication of data is to offer classified and
critically evaluated data, thus giving an impression which of them are reliable
or not. This will be the goal of the series.

DECHEMA gives the opportunity to authors especially from universities to
publish not only their theoretical results, but also their measured or compiled
data, most often a large amount, that would otherwise never have been
published.

After that a successful group contribition method for the prediction of vapor-
liquid equilibria (UNIFAC) had been presented to the scientific sommunity
several years ago, it was the need for a similar treatment of liquid-liquid
equilibria that led to a cooperation between the Dechema Data Compiler
Development Group and Professor Fredenslund at the Instituttet for Kemitek-
nik in Lyngby, who has much experience in this field.

Before this background, J. M. Sgrensen and W. Arlt, who is already co-author
of Volume | of the Series, have collected the mutual solubility data of more
than 2000 binary, ternary and quaternary mixtures of organic liquids.

This compilation is now being published in 3 parts of Volume V of this series,
giving not only measured data but also evaluated correlation constants and
recommended values. We hope that this gives particularly the users an instru-
ment that will allow them to solve their problems considerably more easily
and more quickly than before.

Frankfurt/Main, October 1979

Dieter Behrens
Reiner Eckermann
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LIST OF SYMBOLS

Symbols only used in the model expressions are not explained here.

a activity or model parameters

AG molar Gibbs energy of mixing
AGig ideal molar Gibbs energy of mixing
GE excess molar Gibbs energy

n number of moles

P pressure

q constant in the UNIQUAC model

r constant in the UNIQUAC model
R the gas constant

T temperature

X liquid mole fraction

y vapor mole fraction

Greek symbols

a NRTL non-randomness parameter
y activity coefficient

Superscripts

L phases

Subscripts

1,2,3 components

i,j

components
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