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ABSTRACT
The complex phenomenon of wax deposition subject to thermal gradient
in crude oil is one of the biggest challenges in petroleum industry. In this
comparative study, two inhibitors which were poly(ethylene-co-vinyl acetate)
(EVA) and xylene were investigated in terms of rate of wax deposition in
Malaysian crude oil using one-factor-at-a-time (OFAT) approach and cold
finger methods. Stirring rate and cold finger temperature were optimized
using response surface methodology (RSM) after being investigated using
OFAT. It can be concluded that EVA had higher capability of reducing wax
in two different conditions where the minimum point of wax reduction was
found at 400 rpm with 63.5% paraffin inhibition efficiency (PIE) and 10°C with
64.7% of PIE. The amount of waxes collected for each parameter were 0.35
and 0.49 g, respectively. To minimize the wax deposit amount, RSM approach
was applied using rotatable central composite design (CCD). The result shows
that the amount of wax deposit decreased significantly with the increase
of temperature and the stirring rate which were set at 400 rpm and 19°C,
rescpectively. The amount of wax deposit was successfully reduced to the
minimum value of 0.0095 g after the optimization.

1. Introduction

The risk of wax deposition is one of the most important challenges in the production of crude oils and
handling of fuels (Bello et al. 2005; Del Carmen Garcia 2001). It occurs when the crude oil temperature
falls below the wax appearance temperature (WAT) (Peter, Denis, and Enontiemonria 2016). WAT is an
important parameter inwax deposition. It is used as a conservative design criterion to protect against wax
precipitation in the flow lines. WAT is determined by several methods such as cross polar microscopy
(CPM) or differential scanning calorimetry (DSC). The importance ofWAT is equal to the importance of
the amount of wax precipitated at various temperatures in determining wax deposition rates and gelation
(Venkatesan et al. 2005).

A lots of methods have been established to handle wax deposition problem. Generally, the handling
of wax deposition can be divided into two categories, which are removal and prevention. The removal
techniques applied in oil fields include mechanical, thermal (hot water or oil), and chemical (solvents)
methods. For the prevention or inhibition of wax deposition, dispersants and crystal modifiers are
usually employed and these chemicals are known as wax inhibitor (Wei, 2015). Although this kind of
chemicals cannot provide a complete wax inhibition, they can effectively reduce the wax deposition
rate and in turn delay the build-up of wax deposits (Pedersen and Rønningsen 2003). Paraffin crystal
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