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PATENT PENDING

DowtecPte Ltdstarted aResearct& Developmenprogrammein year 2006 talevelop a customized treatment
process for Produced Water with the following objectives:

a.Low operating cost.

b. Environmentfriendly.

c.Wide range of application for treated water.

d. Reliable and consistent quality of treated water.

Laboratory Testing BenchScale DECORE in operation
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The result of the R&Programmeisa novel treatment process which combinggctrolytic treatment with
physical separationDECORE + POREFLON
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TECHNOLOGY PROVING AT OIL FIELD

TheDECORE + POREFO@thnology has been field proven in treating produced water at
Qil field with excellent results.

DECORI iOperation

Typical Water Quality AfteDecore + Poreflan

Produced Water After DECORE After POREFLON

Contaminants DECORE DECORE + POREFLON®
Suspended Solids (mg/l) <5 <1
Oil-in-Water (mg/l) <5 <1

DECORE + POREFLON® has the following advantages:

PATENT PENDING
A. Wide range of applications
1 Recharging aquifer, Irrigation, Dilution watéar polymer flooding, Water for steam
Produced used in Enhanced Oil Recovery.
B. Process flexibility
1 RO system can be added on if higher quality of water is needed.
C.Modular design
1 High reliability, easy maintenance, easgpansion, higloperational flexibility.



D. DECORE (EC/EF)

9 Highly effective and efficient in removing oil and greasehigh as 95%&mova)

1 Remove significant amount of oil whereby reducing the loading on subsequent treatment professes
chancesf membrane fouling, higher flux rate, longer membrane life span.

1 No chemical added, environment friendlylower operating costs, minimal change to
chemical properties of oil sludge therefore higher chances of oil recovery.

I Easy operatio®y simple processuning (Voltage and currer) easy process optimization
to match influent quality.

1 Easy operatio®y lower cost of monitoring and control instrumentation.

1 Small footprint4, Suitable for Onshore as well as offshore installation.

1 Muti-functionA Coagulationpxidation, disinfection and floatation occur simultaneously.

E. OREFLOKMF)
1 Physical separatioA reliable and consistent quality of treated water.
1 Use of PTEE materigl oil resistant, longer life span, ease of cleamndower operatingcosts
1 Acting as prareatment to RO system, if higher quality of water is needed at lower quantity.

DECORE"=,; (EC/EF)

The DECORE system is development based on three fundamental technolegtescligmistry, Coagulation and
Flotation.

The DECORE reactor consists af hanes: Electr@Coagulation (EC) zone and Eledftoatation EF) zone,
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Oxidation / Metal Hydroxides / Active Free Salid-Liquid Separation / Micro-bubbles —
Radicals (Disinfection) / Coagulation / Mixing & Transportation of Particles

Hocculation / Flotation

In the EC reaction zone, oxidation, formation of metal hydroxides and activeafilesls, coagulatigrflocculation, and
floatation occur simultaneously. Etealytic cells are used with each cell containing an anode and a cathode, where
separate oxidation and reduction reactions oceaspectively. In the anode, several oxidation reactions occur, which
produce metal hydroxides and chlorine. Smaller organistsutces can be destructed by the oxidations. Organic wastes
with large molecular size can be removed by the coagulation caused be the metal hydroxides. Water of disinfected due
the production of free radicals and chlorine.

In the EF or separation zonggveral electrodes are used for generation of mibudobles to further enhance sokd
liquid separation. These micitmubbles serve two purposes: create turbulence in the system to enhance mixing and
transport insoluble coagulated particles to the surfadgehvgreat efficiency.

[VidelzawA\ ANl = 2V:NR[0\V:XM - Hydraulic performance

PARAMETERS - Effect of current density
- Effect of hydralic retention time
Investigated and - Removal efficiency and power requirement

- Removal efficiency and electrode consumption

characteristics of

DECORE is highly customized technology to treat produced water dtdvigtate. Thedesign balances the electrode
consumption, hydraulic retention time and energy consumptioatbieve maximum treatment efficiency at
maximum operational costs



POREFLON®

POREFLCB\'\B the only hollow fiber membrane made of PTEE material in the world.

— —— T T

What is PTEE?

PTFE = Polytetrafluoroethylene

Clemical Resistance (Stable against all acids, alkalis and solvents)
Heat Resistance-90°C- 26(°C)

Hydrophobic

Non Stick
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Why PTEE membrane for produced water?
Because of its:
1 High mechanical property

PTFEhas 8 to 10 times higher tensile strengthan other common membrane materialsuch as
PVDF, PSF and PE.

Higher strengtld longer lifeA lower operation costs

Test results

(1. Leakage Check
A No Leakage

2. Deterioration ratio of Tensile
Strength A Average 2%

Endurance Test
A 180million vibration cycles which equivalent to 15 years in operatior

9 High chemical resistance

PTEE material is resistant to many types of chemicals including
NaOH, HCI, HD{, NH3, NaClQAcetone, Methylene Chloride$Q.

This means that there are more cleaning options
A Complete recovery and lower maintenance cost



9 High flux rate

The nonstick PTEE material allows more throtfgw filtration for produced water whereasther materials
are more prone to oil fouling

A High efficiency, High resistant to oil fouling, High recovery.

1 High heat resistant
A high temperature resistant enables filtration up &0°C
A excellent for use in high ambient temperature conditions

1 Easy Handing

Unlike other membrane materials, it is possible to keep dry in storage
A No solvent replacement, Long storage period, Lightweight.

With DECORE + POREFIt€xKnology, the produced water is no longer a waste stream that requires expemgive a

problematic disposal. The treated water is not only environmental friendly and safe to dispose, it is now possible t
turn it into a value stream.

HOW?

We are able to offer complete solution for the following
(1) Potential use of treated water for Biduel Crops

- Secial strain of Jatropha curcas from Guangzhou Biotechnology Group



