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Abstract

Abstract

The corrosion process for carbon steel is a major problem occurs
in the petroleum sector. This leads to leak the oil from the pipes and tanks
due to the cracks and holes occurred due to the corrosion of these
instructions. That cause an environmental problem focused on the marine
and the underground water. In addition the growth of anaerobic bacteria
in the oil fields leads to the reduction of the sulfate ions to produce H,S
gas. That gas is very toxic and causes corrosion for the environmental
units including: rocks, soils and other instructions. That type of gas is
produced in high quantities due to the reduction of sulfate reducing
bacteria to the sulfates in the oil wells. To avoid the two above mentioned
problems, different inhibitors are used. Firstly, corrosion inhibitors are
used to decrease or prevent the corrosion of the different metal fabricates.
These inhibitors are either organic or inorganic. The most common type
is the cationic surfactants, which have high efficiency in the corrosion
prevention. The other problem due to SRB is avoided by the use of the
biocides. The biocides are used widely in the petroleum sectors either to
prevent or inhibit the bacterial growth, in addition to protect the cutting
and drilling fluids from the degradation by bacteria.

In this work, four Schiff bases Gemini surfactants were
synthesized acting as surface active agents. The chemical structures of
the synthesized compounds were confirmed using elemental analysis,
infrared spectroscopy (FTIR) and nuclear magnetic resonance (1H-NMR)
spectroscopy. The surface activity of the synthesized compounds was
investigated and showed good surface activity in their solution. The

prepared compounds were evaluated as corrosion inhibitors for carbon




Abstract

steel in acidic medium using different tools: weight loss, electrochemical
polarization and electrochemical impedance techniques.

e The inhibition efficiencies of the different inhibitors were increased by
increasing the hydrophobic chain spacer of the Gemini cationic surfactants.

e The presence of the heteroatoms in the rings increases the inhibition
efficiencies considerably.

e Increasing the number of positive charge in the synthesized molecule (+N)
increasing the adsorption on the surface of steel and consequently increases
the inhibition efficiencies.

e Calculation of the free energy of the corrosion processes showed that the
corrosion inhibitors are attached to the metal surface physically. The
negative values of the free energy of adsorption of the inhibitor molecules

on the metal surface indicate that their adsorption is spontaneous.
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CHAPTER |
I. INTRODUCTION

Surface active agents

Surfactants are the major components of laundry detergents,
household, and personal care products and account for over half of all use
of surfactants. Interest in increasing performance in these areas has also
led to research into mixed surfactant systems. Other commercial interests
have also influenced the developments in surfactant science. For example
in the 1970s, during the oil crisis, new methods of enhanced oil recovery,
such as microemulsions, were heavily investigated. Scientific curiosity
has also driven surfactant research into areas such as organization of
surfactant molecules into interesting shapes and structures, all with
unique properties (Karsa et al., 1999).

Surfactants have been the subject of investigation into the origins
of life; meteorites containing lipid-like compounds have been found to
assemble into boundary membranes and may be an interstellar prebiotic
earth source of cell-membrane material (Hoffman, 1994; Chevalier
2002).

Over the past ten years, new surfactant molecules have been
appearing rapidly. This growth in surfactant synthesis has, not
surprisingly, paralleled the emphasis on increasing the basic performance
of surfactant formulations and the provision of new surfactant
technologies to a diverse range of disciplines. Although surfactant
science is now a reasonably mature discipline, there is still room for new

molecules designed for specific purposes and new applications (such as




