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ABSTRACT

Barium sulfate (BaSOa) scale is one of the major problems that cause equipment breakdown
consequently decline the oil recovery. In order to remove the scale, a chelating agent
ethylenediaminetetraacetic Acid (EDTA) is used as a scale remover. The objective of this
experiment is to identify the effect of temperature and concentration of EDTA to the
dissolution of BaSOg scale. Different temperature and concentration of EDTA are varied
to find the optimum effectiveness. Experiment was conducted at concentration of 0.5M,
0.05M, 0.01M, 0.005M, 0.001M and at temperature of 27 (room temperature), 40, 60 and
80 °C. Based on the results obtained from Inductively Coupled Plasma Mass Spectrometry
(ICP-MS) 0.005M EDTA solution at 80°C is the most optimum condition as the solubility
of barium sulfate was found to be 110.5 ppm. Further studies on infrared band changes,
weight loss and surface structure of BaSO4 scale was carried out at the most optimum
condition as acquired. Fourier Transform Infrared Spectroscopy (FTIR), Electronic
Balance and Geology Microscope were used to study those parameters. From FTIR
analysis, some bands disappeared after the dissolution as vibrational mode of sulfate take
placed. Weight loss experiment showed 1.4256 g of barium sulfate was dissolved in EDTA
solution after dissolution process occurred and the solubility is calculated to be 88%.
Observation of barium sulfate scale using Geology Microscope displays the changes in
surface structure after placed in EDTA solution. Result obtained complement each other as
barium sulfate scale before and after dissolution showed a difference in studied parameter.
This study showed that EDTA at high concentration and low temperatures are not potent
for BaSO4 dissolution.
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CHAPTER ONE
INTRODUCTION

1.1 Research Background

Scales deposition that forms a sturdy layer on the inner surface of the pipelines,
equipment and systems has long been a major and common problem in oil and gas
industries. This issue might have effect on the optimum operating of equipment and
normally cause breakdown. Sediment of scale on the tubes decreases the capability of boiler
and heat exchanger to exchange heat. In desalinization, the scale not solely shortens the
service lifetime of process equipment but will decreases amount and standard of produced
water. In different operations, scale deposition blocks flow through the tubing string, and

cause declination on the production of oil (Al-Hadhrami & Quddus, 2010).

According to (Kumar et al., 2018) these scales are due to the fluids incompatibility
or changes of thermodynamics conditions which will lead to accumulation and precipitation
that cause blockage to the pipelines and might decline the oil recovery. This leads to severe
impact on oil field recovery and economic gains. The scale deposition within the oil field
are sulfates such as barium sulfate (barite), strontium sulfate (celestite) and calcium sulfate
(anhydrite, gypsum), calcium carbonates, iron, silica and variant insoluble sediments
(Dickinson & Sanders, 2012; Senthilmurugan, Ghosh, & Sanker, 2011). Because of the
extremely less solubility in water and insolubility in acids these scales are believed to be

the most difficult scales to handle.

Scale deposition in petroleum production system such as injection well, production
wells and production facilities must be removed as the scales induce a major delayed,

significantly losses oil and gas production and decreased the well deliverability because it





