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Editorôs Message 
2022 has been filled with a wide variety of POPSIG events. POPSIG takes this 

great opportunity to thank our stakeholders and members for supporting us.  

On 17 October 2022, IChemE announced that Sime Darby Plantation Research 

Sdn Bhd won the IChemE Malaysia Palm Oil and Sustainability Awards 2022. 

IOI Edible Oil Sdn Bhd received the Highly Commended prize at IChemE Ma-

laysia Palm Oil Award 2022. POPSIG warmly congratulated the two companies 

for their excellent achievements in bringing positive impacts to the technological 

development of palm oil industry.  

The Oils and Fats International Congress (OFIC) 2022 organised by MOSTA 

was officiated by the President of MOSTA YBhg Academician Tan Sri Emeritus 

Professor Datuk Dr Augustine S H Ong. OFIC 2022 highlighted the potentials 

and prospects of oil palm and its derived products.  

NACES 2022 forum was organised with the theme of circular economy and in-

dustry symbiosis. The experts were invited to share what their organisations 

have achieved and what further needed to be done.  

In November webinar, Dr Mohd Lokman Ibrahim (Senior Lecturer at UiTM) pre-

sented the novel technique to convert PFAD to biodiesel by catalytic and photo-

catalytic processes. Mr Karthi Subramaniam (Senior Process Engineer at Des-

met Malaysia) delivered a talk at the student event in Heriot-Watt University Ma-

laysia, while Ir Dr Lim Chun Hsion (Assistant Professor at Heriot-Watt University 

Malaysia) presented at the event in Xiamen University Malaysia.  

POPSIG will reopen the applications for POPSIG Best Final Year Design 

Award, Student Research Project Bursary, Student Bursary for Travel, Palm Oil 

Video Competition, Infographic Competitions and many more from the first 

quarter of 2023.  

POPSIG would like to express our sincere appreciation to Desmet Malaysia 

Sdn Bhd, Malaysian Palm Oil Council (MPOC), Kuala Lumpur-Kepong (KLK) 

Oleomas Sdn Bhd and Malaysian Oleochemical Manufacturers Group (MOMG) 

for their support to POPSIG. We wish everyone a very Happy New Year!  
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Webinar: Conversion of Refinery By-Product PFAD to Biodiesel 

by Catalytic and Photocatalytic Processes 

On 07 November 2022, Dr Mohd Lokman Ibrahim, Senior Lecturer at Universiti Teknologi MARA (UiTM), Malaysia delivered a 

webinar to discuss about the photocatalytic reaction to convert PFAD into biodiesel. The webinar recorded 37 online partici-

pants.  

With heterogenous catalytic reaction, Lokman demonstrated that the microwave and supercritical methanol systems increased 

the esterification reaction rate of PFAD. 

Photocatalyst offers low cost, environment friendliness, complete degradation of pollutants, no production of secondary pollu-

tions, and good performance for removing heavy metals in aqueous solution. 

SOPB also launched and implements NDPE Policy throughout supply chain for the conservation of life on land. Internal career 

development programme is provided to deliver decent work experiences. Palm biomass is recycled to produce renewable 

energy. SOPB is committed to produce and sell high-quality products with sustainability certification. 

Lokman emphasised that biodiesel needs to meet the international standard with the following reasons: 

¶  Improve health and safety 

¶  Facilitate global trade and market 

¶  Improve suppliersô collaborations 

¶  Advance innovations 

¶  Support regulatory goals 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Thermal and photocatalytic biodiesel pro-

Figure 2: Fuel properties of PFAD biodiesel (Lokman, 2022)  
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Webinar: National Chemical Engineering Symposium (NACES) 

2022 Circular Economy Forum  

By Ir Qua Kiat Seng 

In this forum the panelists are from the major plantation 

groups that have integrated operations across the supply 

chain. They are committed to combating climate change and 

its impacts. To this end they are already practicing reduce, 

reuse and recycle. In some instances they have gone further 

by exchanging waste and by-products with at least three par-

ties thereby meeting the definition of industry symbiosis. 

In Malaysia industrial parks that promote industry symbiosis 

are rare. In Sabah the POIC (Palm Oil Industrial Cluster) La-

had Datu is such a park that houses production of biodiesel, 

refinery, fertilizer, palm kernel crushing, warehousing, power 

plant, bulking installations, spent bleaching earth oil (SBEO) 

extraction, palm pellet/fibre, packing of cooking oil, processing 

and packaging of PKS & EFB etc. Recent site developments 

see Shell buying up Ecooils Sdn Bhd (SBEO extraction) and 

Gamalux Oils Sdn Bhd (also SBEO extraction) setting up a 

new oleochemical plant. 

 

 

The panelists say that geographic proximity is not a necessity 

when it was pointed out that mills can be remote and refiner-

ies and oleochemical plants are located near ports. As the 

throughput of refineries increased tremendously it became 

near impossible to be supplied by just nearby mills. The mill 

has to be close to the estate as they are handling a large vol-

ume of FFB to produce just 22% of oil.  Circular economy 

does not imply that it has to be local but where a material gets 

reused as much as possible and there is a value is using that 

material. So circular economy will still work whether it is re-

gional, national and even global. 

It is possible to work as a cluster where several mills send 

their biomass to a power generator near the grid. Mills are 

often in remote areas far from the grid and the electricity com-

pany is reluctant to lay cables to these mills. The solution is 

for the mills to send their biomass to the grid, literally, to green 

the grid. The mills get paid and they help the nationôs net-zero 

aspiration. 
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There is abundance of palm biomass at nearly 180 million 

tonnes per annum valued at least RM10 billion that is largely 

unused. PKS is exported to Japan for their power plants and it 

makes an ideal mixture with coal for co-firing, allowing the 

plants to reduce their GHG footprint. Carbon pricing might in 

the future make it attractive for PKS to be retained in Malay-

sia. 

Mills have the potential to not only be net-zero but make the 

electricity grid more green. Using a 60 tonne per hour mill as 

an example, the biogas from the POME treatment can gener-

ate 6MW of electricity. As the mill needs only 1.5MW the ex-

cess 4.5MW could be exported to the grid. As a result the mill 

does not have to burn EFB, MF and PKS which it can sell as 

biofuel. It does not make sense to send PKS to Japan incur-

ring GHG emissions in shipping when it could be used to 

make our grid greener eg co-firing our coal power plants and 

helping Malaysia towards becoming carbon-neutral. 

Industries should be willing to use the excess biomass. The 

cement industry use coal and should be happy to use bio-

mass to reduce their GHG foot print. The Taiko bleaching 

earth plant in Indonesia uses biomass. Unilever Oleochemi-

cals Indonesia uses PKS for their thermal oil heating. 

 

The just launched National Energy Policy (DTN) 2022-2040 

under Action Plan A6 led by MPIC is to enhance and unlock 

indigenous bio-based energy. The many stakeholders besides 

those from the palm oil industry will promote industry symbio-

sis as the nation moves towards its carbon-neutral goal of 

2050. 

Biomass is not only suitable for energy. Non-energy applica-

tions include oil palm trunks for furniture and EFB for paper. 

Leading companies like Sime Darby, IOI and KLK are already 

practicing circular economy. Within the palm oil industry they 

can show other players by their example that it can be done. 

Outside the palm oil industry they are demonstrating how to 

engage these players as stakeholders profitably whilst reduc-

ing their GHG emissions. 
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Roadshow: Herriot-Watt University Malaysia 

IChemEôs Palm Oil Processing Special Interest Group (POPSIG), in collaboration with MPOC, organised Palm Oil Educational 

Roadshow at Heriot-Watt University Malaysia on 16 November 2022. The event recorded 20 participants. 

The highlight of the event was the presentation by Mr. Karthi Subramaniam, Senior Process Engineer (Oleo Chemicals) at 

Desmet Malaysia Sdn Bhd. His presentation title was Edible Oil Processing. 

The speaker presented the differences between soft and hard oils, refining process involving water degumming, neutralisation, 

bleaching and deodorisation. He also demonstrated the roles of chemical engineer in process design. 

The participants shared their opinions about the sustainable technology to produce edible oils. Mr. Subramaniam also clarified 

the operating pressure range of deodoriser and the importance of water degumming in the palm oil processing.  
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Roadshow: Xiamen University Malaysia 

IChemEôs Palm Oil Processing Special Interest Group (POPSIG), in collaboration with MPOC, organised Palm Oil Educational 

Roadshow at Xiamen University Malaysia on 5 December 2022. The event recorded 30 participants. 

The highlight of the event was the presentation by Ir. Dr. Lim Chun Hsion, Assistant Professor at Heriot-Watt University Malay-

sia. His presentation title was The Potential and Challenges of Industry 4.0 in the Palm Oil Industry. 

The speaker presented the optimisation method using mathematical modelling on oil palm harvesting and evacuation path. He 

also showed the challenges with smart computational technologies. 

The participants shared their concerns about the drawbacks of the Industry 4.0 technology. Dr. Lim justified that the sustaina-

bility analysis was conducted based on ROI index, exposure time index and carbon footprint index.  
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Article: Phycoremediation As An A Post-Treatment of Palm Oil 

Mill Effluent (POME) 

Written by Ng Sheng Tat  

(USCI University)  

POME is a brownish colloidal slurry generated from the palm 

oil industry during the crude palm oil extraction phase. It pos-

es great environmental concerns due to its physiochemical 

properties that do not align with the legal wastewater dis-

charge values set by the Department of Environment (DOE). 

Typically, it composes of 40500 mg/L total solids, 4000 mg/L 

of oily content, 50000 mg/L of Chemical Oxygen Demand

(COD), and 25000 mg/L of BOD (Biological Oxygen Demand) 

(Tan, Wan Maznah, et al., 2022). COD is a measure of the 

oxygen amount required in the chemical oxidation process to 

break down the organic matter present in the water, while 

BOD is a measure of the oxygen amount required by microor-

ganisms required to decompose organic matter through aero-

bic reaction. Annually, Malaysia alone produces approximate-

ly 50 million tons of POME and the trend is increasing due to 

the increase in the demand for palm oil products  (Akhbari et 

al., 2019). Despite its detrimental environmental effects, the 

most conventional treatment method applied to POME is open 

ponding, which often fails to meet the legal requirements for 

wastewater discharge and is characterized by a high retention 

time of up to months. In Malaysia, more than 85% of POME is 

treated using this method (Tan, Wan Maznah, et al., 2022). As 

a result, a variety of post-treatment methods are being dis-

cussed to be implemented after open ponding treatment, as 

shown in Figure 1 below. In this article, the phycoremediation 

of POME will be discussed.  

Phycoremediation is a biological treatment method that utiliz-

es macro- or microalgae to remove waste components in the 

midst of encouraging the growth of the algae. The intuition of 

treating POME via phycoremediation comes from the fact that 

digested POME is a suitable medium for the growth of micro-

algae. Partially treated POME has excessive nitrogen and 

phosphorus content which polluted the water supply. Algae 

could utilize these organic and inorganic pollutants for their 

growth, naturally circulating the nutrients. This approach is 

cost-effective as it essentially does not require any auxiliary 

energy for the treatment, generating no secondary pollution. 

In a study comparing the suitability of Chlorococcum oleofa-

ciens, Chlorella sorokiniana, and Scenedesmus quadricauda 

as the potential green microalgae for treating POME, it is 

found that Chlorococcum oleofaciens has demonstrated an 

exceptional growth rate of nearing 0.32 d-1 in lab scale treat-

ed POME, and successfully reduce the phosphorus, and nitro-

gen level up to 90 % removal, and achieve 65% of removal of 

soluble chemical oxygen demand (SCOD) (Tan, Lalung, et al., 

2022).  

Treating POME using phycoremediation method is especially 

attractive as the growth of algae in POME while utilizing the 

waste components helps in mitigating global warming by us-

ing atmospheric carbon dioxide as the raw material for growth 

(Tsai et al., 2017). As such, it helps in sequestrating carbon 

and producing oxygen during its growth which is driven by 

photosynthesis. The simplified nutrient uptake by a microal-

gae cell during photosynthesis is presented in Figure 2. The 

resulting algae can be used as feedstock for fertilizers or bio-

fuel production. Recently, researchers have shifted their atten-

tion to investigate the feasibility of transferring the high-energy 

state electrons produced during photosynthesis to an electron 

mediator and subsequently an electrode. Upon completing the 

circuit, bioelectricity will be produced making it a microbial fuel 

cell (Ng et al., 2021). This is done by attaching a biophotovol-

taic (BPV) device to microalgae for power generation. There is 

also rising attention to investigating if Haematococcus pluvial-

is and Chromochloris zofingiensis are suitable microalgae for 

POME treatment (Fernando et al., 2021). This is because they 

are the prospective sources of natural astaxanthin, which is 

an antioxidant used for curbing Parkinsonôs and Alzheimerôs 

diseases, and even delaying the growth of cancerous cells 

(Fernando et al., 2021). Wastewater as the medium for such 

microalgae provides low-cost essential nutrients and water for 

their growth while treating the wastewater. Figure 3 demon-

strates the positive growth of microalgae in different media.  

 

 

 

 

 

 

 

 

 

Figure 1: Potential POME post-treatment methods to be ap-

plied (Tan, Wan Maznah, et al., 2022). 
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The feasibility of treating POME using the phycoremediation 

method is still in the infancy stage whereby there are a few 

challenges that need to be overcome before its practical im-

plementation. The POME is a brownish-cloudy wastewater 

with limited light penetration. The photosynthesis rate of algae 

for their growth is highly dependent on the light intensity, and 

for their maximum growth, the light intensity reaching the cells 

should be enhanced. The easiest method is to pre-treat the 

wastewater, which might be time, resource, or cost-

consuming. For instance, diluting water for light penetration is 

water-consuming and not practical as it reduces the concen-

tration of the nutrients that spurs the growth of the algae. The 

growth of algae is highly sensitive to the environmental condi-

tion of the medium. Factors such as pH, temperature, and 

nutrient concentration need to be optimized for the growth of 

the algae. Most of the algae have optimum growth at a pH 

range from 8.2 to 8.7, while the pH of POME may be as low 

as 4, demanding a preliminary treatment before phycoremedi-

ation (Tan, Wan Maznah, et al., 2022). The growth rate of the 

f the algae could be inhibited by the form of nutrients that is 

not bioavailable, which the algae difficult to uptake those nutri-

ents. There is also difficulty in controlling the algal growth and 

harvesting the algae biomass once they are implemented on a 

large scale. This could lead to eutrophication if left uncon-

trolled.  

 

 

Figure 2: Nutrient uptake by microalgae in photosynthesis 

(Tan, Wan Maznah, et al., 2022). 

In a nutshell, phycoremediation is one of the potential solu-

tions to treat POME in light of its environmental friendliness 

which is aligning with the goal of the circular economy. Never-

theless, findings from the research are much needed to imple-

ment this method on a practical scale. Researchers should 

focus on finding a suitable species of algae that is well-suited 

to survive and thrive in the POME environment. There is also 

a need to investigate if phycoremediation could be used as a 

stand-alone treatment without the need for pretreating the 

POME. All the challenges mentioned above should be suffi-

ciently addressed so that the benefits of this treatment could 

be fully leveraged.  

Figure 3: Growth curves of (a) H. pluvialis and (b) C. zofingiensis cultivated in Boldôs Basal Medium (BBM) and 2.5%, 5.0% 

and 7.5% palm oil mill effluent (POME) (Fernando et al., 2021). 


