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BOILER ASH GEOPOLYMER 
COMPOSITE 
Patent No.: MY-1480S4-A 

PROBLEM STATEMENT 
• Abundant of waste material from palm oil industry in Malaysia was produced -

approximately 4 million tons/year from its waste was generated, which leads to 
extensive criticism and complaints, which are prompted mainly by its chronic, 
carcinogenic, and bio-accumulative effects. 

• The waste such as palm fibers, nut shells, palm kernel and empty fruit bunches is the 
solid waste obtained from palm oil processing for oil extraction - i~cinerated in the 
boiler and the ash produced at the bottom of boiler known as boiler ash. 

• Global warming - boiler ash geopolymer composite is more environmental friendly 
due to low CO

2 
emission during manufacturing process. 
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II PRODUCT DESCRIPTION 
• Boiler Ash Geopolymer Composite represent an innovative technology that is 

generating considerable interest in the construction industry, particularly in light of 
the ongoing emphasis on sustainability. 

• The mechanical properties (i.e. strength and water absorption) are comparable to the 
existence product in market. 

• This product lead to reduction of CO
2 

emission by reducing the used of ordinary 
Portland cement (OPC). The production of OPC consumes high amount of energy and 
also high CO2 emission. Thus, this product is more environmental friendly by using 
the abundant resources available around us. 

MANUFACTURING PROCESS 

PUBLICATIONS 

_ PRODUCT PERFORMANCE 

Carbon Dioxide Emission 
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12-30 MPa 
less than 5% 

acid reSistant stabilized 
without further mass change 

Less compared with OPC Concrete 
(i.e., 90% CO2 emission reduction) 

• Utilizing waste material (boiler ash is waste from palm oil industry) 
• Alternative material to OPC as cementitious binder 
• Low energy consumption 
• Easy fabrication process, low processing temperature 
• Environmental friendly - low CO2 emission 
• Wide range 01 applications of product 

"I POTENTIAL APPLICATION 
• Construction material- Concrete and Brick 
• Coating 
• Replacement for cement available in market 
• Refractory items 
• Decorative materials 
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PHOTOVOLTAIC­
UNINTERRUPTED 
POWER SUPPLY SYSTEM 
(PHOTOVOLTAIC-UPS SYSTEM) 
Patent No.: PI 2012 003 373 

PRODUCT DESCRIPTION 
Uninterrupted power supply (UPS) sits between a power supply such as wall 
outlet and devices to prevent undesired feature that can occur within the power 
source such as outages, sags, surges and bad harmonics from the supply to 
avoid a negative impact on the devices. This product presents a photovoltaic 
(PV) powered UPS using high switching frequency transformer inverter based 
microcontroller PIC16F628A-I/P.lt is a standby UPS whereas if the main power 
source fails to supply power to loads, a battery powered inverter turns on to 
continue supplying power. The battery is charged by the PV using solar charger 
and transfer switch controlled by the microcontrolier. The testing result shows 
that the UPS perform well, when the main power source fails, the battery could 
power inverter and the microcontroller controls the transfer switch of the UPS 
inverter and the main power source. 

Experimental setup 

Figure Experimental setup 
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Figure Realized PV - UPS system 

:.~ NOVELTIES 
1. As alternative AC power supply 
2. Can reduce electric billing 
3. Can be applied in village that have no TNB power supply 
4. Can produce electric energy continuality 
5. Can reduce CTHD 

PUBLICATIONS 

Result 

Figure Solar irradiance 

Figure Waveform 01 main power 
source 

Figure Waveform of the UPS 
inverter 

Figure PV voltage, voltage and current of 
battery 
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Figure Harmonic spectrum of the main 

power source 

Figure Harmonic spectrum of the UPS 
inverter 

Table: Reduction percentage of current total harmonic distortion (CTHD) of the proposed 
PV-UPS system compared to the marked inverter 

CTHD 
Reduction 

In~eJ1ers 
(% ~ 

P arce nta ye 01 
CHID (%) 

I Proposed PV-UPS system l 17.196 -
1000 W Dower inverter Model DY 8111 SUVPR Series 18.178 5 
1000 W Charger 10A SUVPR Series DY 1000C 17.491 1.7 
2000 W charaer Dower inverter SUVPR Series DY 2000C 17.313 0.7 
Power inverter 200 W 19.709 12.8 

Il COMMERCIAL POTENTIAL 
This PV-UPS system gives pOSitive impact on commercialization aspects, 
because reduce electric billing and low CTHD. 
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