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ABSTRACT
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Wax depostion in sub-sea petroleum transportation pipelines causes
significant operational problems. Paraffinic waxes precipitate at low temperatures
from the crude oil which consist of various types of compounds. The precipitation of
wax in various solvent types was studied systematically in order to develop
prediction model for wax precipitation temperature. Onset wax precipitation
temperatures or cloud point temperatures of both paraffinic wax and octacosane ( -
Cas) were measured in aromatic, cyclic and 72-alkane solvents. For comparable
solvent carbon numbers, cloud point temperatures are highest in aromatic solvents
and lowest in cyclic solvents. The observed paraffin solubility behavior is a result of
the dissimilarity of intermolecular interactions between aromatic solvent and 7>
alkane solute and the destruction of liquid phase orientational order by cycloalkane
solvents. Thermodynamic model proposed by Coutinho (1999) was found to provide
the accurate cloud point temperature predictions for only the /7-alkane solvent
systems. A model modification was made in the liquid phase residual activity
coefficient calculated from modified UNIFAC in order to improve the predictions in
non-normal alkane solvents. The group interaction parameters for non-normal alkane
solvents were estimated from f-Cas cloud point temperature data providing good
prediction for both binary and multi-component systems.
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group interaction parameter coefficient of group m and
group interaction parameter of group m and

group interaction parameter coefficient of group m and
group interaction parameter coefficient of group m and
objective function. See Equation (13)

total solid phase fraction

enthalpy of melting; kj/mol

enthalpy of sublimination; ki/mol
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number of experimental data point

UNIFAC surface area parameter for group k
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solid molar fraction of component i

temperature; K

melting temperature; K

solid transition temperature; K

group fraction of group &

liquid-phase molar fraction of component i

liquid molar volume of component i; cm3mol

number of group k in component i

coordination number

group residual activity coefficient of group k



nk = residual activity coefficient of group k in pure substance i

v comhbinatorial-free volume activity coefficient

r = liquid activity coefficient of component i
7“5 = residual activity coefficient
[ = solid activity coefficient of component i

= UNIQUAC volume fraction of component i
= volume fraction of component /; see Equation (4)

= UNIQUAC interaction parameter between component i andj

T = See Equation (10) and (11).
0, = UNIQUAC surface area fraction of component i
k = UNIFAC surface area fraction of group k

vm = Boltzmann factor between group m and
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