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By : Engr. Dr Law Chung Lim

On 25 March 2006, the Chemical

Engineering Technical Division

organised a technical visit to BP

Chemical Malaysia, Gebeng, Kuantan.

There were 26 participants joining the

visit. The participants departed from

Petaling Jaya at 7.15 a.m. and reached

the site at 11.30 a.m. The team

received a warm welcome from the

staff of BP Chemical Malaysia.

As soon as the team entered the

meeting room in the main office, a

corporate video about the

corporation background, profile and

products was played. It was then

followed by a presentation on the

production of purified terephthalic

acid (PTA), which was given by a

process engineer. The production of PTA

was briefly explained. The presentation

was then followed by a Questions and

Answer session.

BP is the world’s largest producer of

purified terephthalic acid (PTA), with

worldwide equity production capacity of

more than six million tonnes a year. One

of the production plants is located in

Kuantan, Malaysia. BP currently supplies

about 22% of the worldwide merchant

PTA market. In addition, the company

participates in a number of joint

ventures, increasing its market share to

approximately 33%. The chemical

reaction and unit operations of the

production of terephthalic acid are

briefly described in the following

paragraphs.

CHEMISTRY AND REACTION

Terephthalic acid, with a boiling point

of 300˚C, is derived from p-xylene by

oxidation process. Acetic acid is used as

a solvent while cobalt and manganese

salts of heavy metal bromides are used

as catalyst. The reaction takes place at a

temperature of 200
o

C and a pressure of

400 psi. The molecule structures of the

reactant and the product and are given

in the reaction formula below.

MANUFACTURING OF PURIFIED

TEREPHTHALIC ACID

Stage 1: Production of Terephthalic Acid

Paraxylene is oxidised with oxygen to

produce crude terephthalic acid (TA) in

the oxidiser with the presence of a

catalyst and a solvent. The crude

terephthalic acid is cooled and

crystallised in a crystalliser.

Evaporation of acetic acid and

xylene is carried out in a solvent

recovery unit operation. The

terephthalic acid is washed with hot

water to remove traces of the

catalyst and acetic acid. Impurities

are removed in the crystalliser and

centrifuge. The crystals are then

dried in a dryer using superheated

steam. A white powder is obtained

after the crystals are dried. It is then

stored in a silo. Meanwhile the solvent,

which is separated from the crude

terephthalic acid crystals is recovered

in a distillation section. Figure 1 shows

the process flow diagram of the

production of crude terephthalic acid.

Stage 2: Purification of Terephthalic Acid

The crude terephthalic acid produced

in the first stage is then purified. In the

CH3

CH3

CO2H

CO2H

+ [O]        –

p-xylene oxidation – Terephthalic acid

Figure 1: Process flow diagram of the production of terephthalic acid
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purification unit, impurities are converted into water

soluble products in a fixed bed catalyst reactor. The

impurities are then separated from PTA in separators. The

PTA is dried in a dryer and a white powder is produced. It

is then stored in a silo. Later, it is packed and shipped to

customers.

PLANT TOUR

After the presentation a safety video was played to remind

all participants about safety procedures upon entering the

site. The plant tour was conducted by having everyone in

a bus traveling within the site. The process engineers in

charge explained the operations of various unit processors

and the location of various unit operations. Finally, the bus

stopped at a control room. All participants were invited to

enter the control room. The technicians on duty in the

control room explained various control strategies of the

unit operations. It was then followed by a Questions and

Answer session about control strategies and control

systems. The bus transported the participants back to the

main office after the plant tour. 

END OF THE VISIT

The tour was concluded in the main office. After having

the lunch, which was served in the canteen, the visiting

team departed from the BP Chemical site and headed

towards Petaling Jaya. The bus reached Petaling Jaya at

6.00 p.m.

PTA has the form of a white, crystalline powder and

looks like powdered sugar. It is quite inert. The largest

application for PTA is in polyethylene terephthalate (PET)

for the polyester industry to produce industrial and textile

fibres, PET bottles, film and moulded products.

The applications of PTA includes the following:

• Fibres for clothing and home

furnishings    

• Industrial and high performance fibres    

• Food and drink containers and

packaging    

• Polyester film and tape    

• Electrical insulation    

• Coatings    

• Mouldings    

• Adhesives    
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