
CHAPTER1 

INTRODUCTION 

1.1 Background of Study 

Hydrogen sulfide, H2S and carbon dioxide, C02 are the main acid gases which have to 

be removed from natural gas. The specifications on acid gas contents are imposed by 

safety requirements, transport requirements and distribution specifications. The cause 

of corrosion in natural gas pipelines are primarily of the existence of mainly both 

hydrogen sulfide and carbon dioxide. Acid gas removal is a very important step taken 

to prevent any corrosion and erosion that will cost highly in the future in term of three 

factors which are safety, distribution and natural gas quality. 

As established today, there are many ways that can be implemented to remove acid 

gases from natural gas. Hydrogen sulfide and carbon dioxide both can be removed by 

processes based on chemical solvents i.e. Amine scrubbing; adsorption, gas 

permeation, fractionation and sweetening of liquid fraction. All of these conventional 

methods are applicable as cost, easily installed and various factors in concerned. 

Gas permeation using membrane is already applied industrially to remove carbon 

dioxide from natural gas (Meyer and Cooley, 1990). In industrial 
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application so far, these technology have only been used for small capacities. This 

membrane technology offers the advantages of reducing C02 subsistence and reduces 

methane loss in natural gas. Gas permeation membranes are usually made with vitreous 

polymers that exhibit good diffusion selectivity (derivatives of cellulose acetate, 

polyethersulfones, polyimides, polyamides) (Alexandre Rojey, 1997). 

In the early years of membrane technology, there were a lot of limitations for the 

membrane to perform at its high performance. The selectivity was very low and the 

permeation flux was very poor. These problems occurred due to the fact that the 

membranes had to be relatively thick in order to avoid holes and defect. In the upgraded 

technology, membrane are created very thin that increased the permeation fluxes 

thousand of time higher that the previous technology. 

Carbon dioxide removal from natural gas has been performed with the usage of 

polysulfone membranes. Advance researches were made to comply with the requirement 

of having high permeated flux and also selectivity towards acid gas separation. Due to 

rarity of polysulfone membrane usage in removing acid gases, it is one of the challenges 

to produce a high quality membrane that fulfill the necessities of selectivity and high 

permeated flux en route for a better implication in separating acid gases. 

Thus, this study sum up the growth and development of polysulfone membrane in used of 

separation not only carbon dioxide, C02 but various gases that would be a parameter of 

comparison within the experimentation. 
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1.2 Problem Statement 

As the development of natural gas usage, the concern of maintaining the plant, 

distribution pipelines and the instrumentation of conducting a natural gas plant from any 

hazardous condition is rapidly taking into consideration. The existent of carbon dioxide, 

C02 and other acid gases in the natural gas components can affect the quality of the gas 

itself and it can cause major corrosion in the instrumentation and also pipelines. 

Membrane technology is one of the ways to prevent corrosion to happen in the oil and 

gas industry. 

1.3 Objective of Study 

The objective of this study was to develop the preparation of polysulfone membrane for 

the usage of the study. 

1.4 Scope of Study 

Scope of this research was to prepare polysulfone membranes for the usage of the 

permeating several gases. The study of permeability and selectivity of polysulfone 

membranes were tested by using different gases such as N2, CH4, 0 2, and C02.By doing 

this, the study indicates the permeability and the selectivity at different coagulation bath 

temperature. Furthermore, the membrane was coated using various coating agent such as 

polydimethylsiloxane(PDMS), bromine(Br2) and iodine(I2) to see the effect towards the 

study of its permeability and selectivity. 


