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The knowledge of phase equilibria for water + hydrocarbon systems at the high
temperature and pressure region is important for designing of upgrading heavy oils using
water at high temperatures and pressures. In this work, vapor—liquid and liquid-liquid equilibria
for water + hydrocarbon binary systems and water + hydrocarbon + hydrocarbon ternary systems at
high temperatures and pressures were measured with the flow type apparatus. Phase transitions for
water + 1-methylnaphthalene + light aromatic hydrocarbon ternary systems are observed at their
liquid—liquid equilibria. The measurement of phase transition pressures were carried out by changing
the feed mole fraction, temperature and light aromatic hydrocarbon. The liquid-liquid and
vapor-liquid equilibria at high temperatures and pressures for water + hydrocarbon binary
systems were correlated and predicted using PC-SAFT equation of state with
water—hydrocarbon  association term. Additionally, the interaction energy for
water-hydrocarbon association and the number of association sites for hydrocarbon
introduced for adjustable parameters. The molecular model parameters used in this work
determined for water with four association sites using vapor pressure and saturated density
data. For binary systems, the binary interaction parameters are optimized for each
water—hydrocarbon associations using the experimental data of liquid—liquid equilibria at high
temperatures. The vapor—liquid equilibria were predicted with optimized binary interaction
parameters. The results of the liquid-liquid equilibria represent the experimental data.
Although the parameter was optimized for the liquid—liquid equilibria, the results of the
vapor-liquid equilibria also represent the experimental data. For ternary systems, the binary
interaction parameters are optimized for each water-hydrocarbon associations using the
experimental data of vapor-liquid equilibria at high temperatures. The vapor—liquid equilibria
were predicted with optimized binary interaction parameters. It is found that the modeling of
water—hydrocarbon interaction with PC-SAFT is useful for understanding phase behavior for water +
heavy oil pseudo components.
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