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Recent accepted/published papers from E2S2:  

1  Startup performance and microbial communities of a decentralized anaerobic digestion of 

food waste 

Journal:  Chemosphere 

Authors: Yong Wei Tiong, Pooja Sharma, Hailin Tian, To-Hung Tsui, Heng Thong Lam, Yen 

Wah Tong  

Keywords: Pilot scale; Biogas plant; Continuous monitoring; Anaerobic digester; Energy assessment 

Author's words:  

The aim of this work was to evaluate the feasibility of treating food waste generated from a hawker centre 
in a pilot-scale anaerobic digester operating on site in an urban area of Singapore. For this purpose, a 
10.4 m3 digester was housed within two 20 feet containerized systems and sited adjacent to the hawker 
centre. The system reported in this work was during the startup phase, for over 71 days of real and varying 
food wastes loading rate. The results demonstrated that the decentralized system had an average specific 
methane yield of 0.55 ± 0.04 m3CH4/kgVS, with methane concentrations of 56.6 ± 2.3%. For the power gen-
eration output, the energy assessment revealed an average of 2.05 ± 0.57 m3/kW h consumption rate. Ac-
cordingly, on the last day of startup phase, the inoculum of the digester was richer in organisms from the 
phylum Thermoplasmatota, i.e., genera Candidatus_Methanogranum and Candidatus_Methanoplasma, 
alongside with other dominant abundance from phyla Bacteroidota, Firmicutes, Synergistota, and Verru-
comicrobiota. This study provides new insights into pilot scale decentralized anaerobic digestion with vary-
ing food waste relate to the characterizations of digester microbial communities, as well as turning in a typi-
cal integrated anaerobic digestion of food waste-to-energy system a reality.  
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Recent accepted/published papers from E2S2:  

2  Rapid detection methods and modelling simulations provide new insights into cyanobacteria 

detection and bloom management in a tropical reservoir 

Journal:  Journal of Environmental Management 

Authors: Han Li, Shu Harn Te, Yasaman Tavakoli, Jingjie Zhang, Karina Yew-Hoong Gin, Yiliang He  

Keywords: Insulated isothermal PCR; Rapid and in situ detection; Andor spectrometer; Quantifi-
cation; Delft 3D modelling; Prediction; Harmful algal blooms; Cyanobacteria; Raphidiopsis raci-
borskii;  

Author's words:  

Considerable studies have been conducted to quantify and examine free cyanophage particles across a wide range of 
The increasing occurrence of cyanobacteria blooms is of global concern, and is often associated with environmental 
and socio-economic problems, such as degenerated ecosystems and aquaculture impairment. The diazotrophic cyano-
bacterium Raphidiopsis raciborskii (R. raciborskii) grows rapidly in the tropics, and produces the toxin, cylindrosper-
mopsin (CYN), which has harmful effects on aquatic organisms. Thus, to protect water quality and ecosystem, it is es-
sential to have rapid and reliable methods for cyanobacteria and R. raciborskii detection and prediction so that early 
warning can be provided for management. Molecular assays, such as PCR, real-time quantitative PCR (qPCR), two-step 
PCR assays are accurate and widely used, but still require several hours from sample preparation to data analysis. In 
this study, insulated isothermal PCR (iiPCR) assays in conjunction with fast DNA extraction method, were developed 
and verified as a rapid detection assay in detecting cyanobacteria and R. raciborskii within 50 min, and also with high 
detection accuracy (98.8%) and the overall high agreement level (98.8%, k = 97.5%)) comparing to conventional qPCR 
assay. However, the limitation of the iiPCR assay is that it only generates qualitative results. Therefore, the quantified 
iiPCR assay, named as A-iiPCR, by coupling iiPCR device with fluorescence signal catching and interpretation instru-
ment (Andor spectrometer with Solis spectroscopy software) was developed and verified with in situ environmental 
samples. The fluorescence intensity decreased accordingly with the drop of DNA concentration until reaching 1.32 ng/
μL. Also, Delft 3D modelling was established to simulate R. raciborskii change in predicting spatial and temporal varia-
bilities for reservoir management, as the simulated R. raciborskii concentration was the highest at sampling site 1, as 
well as temporally highest in April and October, posing as the most high-risk location and time periods for R. raci-
borskii bloom-forming requiring corresponding governance measures.  
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E2S2  Research Fellow 

                                                               - Yoke Wang CHENG  

Yoke Wang CHENG obtained Ph.D. and Bachelor’s degree (Hons.) in Chemical Engineering from 

Universiti Malaysia Pahang. His doctoral and undergraduate research works were mainly circulat-

ed around the valorisation of agro-industrial wastewater, viz. palm oil mill effluent into renewable 

energy via photocatalysis or steam reforming. After the completion of his studies, he worked as a 

postdoctoral researcher in HICoE Centre for Biofuel and Biochemical Research, Universiti Teknolo-

gi PETRONAS. Thereafter, he served Manipal International University as a senior lecturer in Chem-

ical Engineering Department, School of Engineering and Computing prior to his recent com-

mencement in the E2S2 project as a senior research fellow supervised by Prof. Chi-Hwa WANG. 

 

His primary research interests are aligned to biomass valorisation, gasification, heterogeneous 

catalysis, renewable energy, and wastewater treatment. During his postdoctoral training in the 

Universiti Teknologi PETRONAS, he managed to benchmark the CO2 capture performance of mi-

croalgae cultivation against other post-combustion CO2 capture technologies like absorption, ad-

sorption, and membrane filtration via comparative carbon balance analysis. Microalgal CO2 capture 

(Chlorella vulgaris in open raceway ponds) was found to outcompete absorption and adsorption 

but inferior to membrane separation. In his doctoral study, he attempted to valorise the palm oil mill effluent (POME) into H2-

rich syngas through catalytic steam reforming over lanthanum-based perovskite catalysts (net-acidic LaNiO3 and net-basic La-

CoO3). He disclosed the role of net-basicity in suppressing the coking deactivation of catalysts by hastening reverse Boudouard 

reaction. Such novel treatment grants satisfactory effluent degradation in addition to H2-rich syngas production. 

RF Yoke Wang CHENG  

http://e2s2-create.org/
http://e2s2-create.org/


 

Issue 4     December 2019  http://e2s2-create.org/ 6 

Selected publications 

 

C.C. Chong, Y.W. Cheng, S. Ishak, M.K. Lam, J.W. Lim, I.S. Tan, P.L. Show, K.T. Lee, Anaerobic digestate as 

a low-cost nutrient source for sustainable microalgae cultivation: A way forward through waste valoriza-

tion approach, Sci. Total Environ. 803 (2022) 150070. 

Y.W. Cheng, J.S.M. Lim, C.C. Chong, M.K. Lam, J.W. Lim, I.S. Tan, H.C.Y. Foo, P.L. Show, S. Lim, Unravelling 

CO2 capture performance of microalgae cultivation and other technologies via comparative carbon bal-

ance analysis, J. Environ. Chem. Eng. 9(6) (2021) 106519. 

Y.W. Cheng, C.C. Chong, M.K. Lam, M. Ayoub, C.K. Cheng, J.W. Lim, S. Yusup, Y. Tang, J. Bai, Holistic pro-

cess evaluation of non-conventional palm oil mill effluent (POME) treatment technologies: A conceptual 

and comparative review, J. Hazard. Mater. 409 (2021) 124964. 

Y.W. Cheng, C.C. Chong, M.K. Lam, W.H. Leong, L.F. Chuah, S. Yusup, H.D. Setiabudi, Y. Tang, J.W. Lim, 

Identification of microbial inhibitions and mitigation strategies towards cleaner bioconversions of palm 

oil mill effluent (POME): A review, J. Clean. Prod. 280 (2021) 124346. 

Y.W. Cheng, C.C. Chong, S.P. Lee, J.W. Lim, T.Y. Wu, C.K. Cheng, Syngas from palm oil mill effluent (POME) 

steam reforming over lanthanum cobaltite: Effects of net-basicity, Renew. Energ. 148 (2020) 349-362. 

Y.W. Cheng, C.C. Chong, C.K. Cheng, K.H. Ng, T. Witoon, J.C. Juan. Ethylene production from ethanol de-

hydration over mesoporous SBA-15 catalyst derived from palm oil clinker waste, J. Clean. Prod. 249 

(2020) 119323. 

Y.W. Cheng, Z.S. Lee, C.C. Chong, M.R. Khan, C.K. Cheng, K.H. Ng, S.S. Hossain, Hydrogen-rich syngas pro-

duction via steam reforming of palm oil mill effluent (POME) – A thermodynamics analysis, Int. J. Hydro-

gen Energ. 44(37) (2019) 20711-20724. 

Y.W. Cheng, M.R. Khan, K.H. Ng, S. Wongsakulphasatch, C.K. Cheng. Harnessing renewable hydrogen-rich 

syngas from valorization of palm oil mill effluent (POME) using steam reforming technique, Renew. Energ. 

138 (2019) 1114-1126. 

Y.W. Cheng, K.H. Ng, S.S. Lam, J.W. Lim, S. Wongsakulphasatch, T. Witoon, C.K. Cheng, Syngas from cata-

lytic steam reforming of palm oil mill effluent: An optimization study, Int. J. Hydrogen Energ. 44(18) 

(2019) 9220-9236. 

Y.W. Cheng, Y.S. Chang, K.H. Ng, T.Y. Wu, C.K. Cheng, Photocatalytic restoration of liquid effluent from oil 

palm agroindustry in Malaysia using tungsten oxides catalyst, J. Clean. Prod. 162 (2017) 205-219. 
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Wu Tianqi graduated from School of Mechanical Engineering, Shanghai Jiaotong Univer-

sity, and received his Bachelor degree of Engineering in 2021. Then, he work for his 

Ph.D. in Shanghai Jiaotong University, and joined the E2S2 project. At present, he is a 

PHD student of Shanghai Jiaotong University and National University of Singapore. 

 

His main research field is the disassembly automation of recyclable waste. In the E2S2 

project, the problem he wants to solve is how to realize the automatic disassembly and 

recycling of solar panels. Up to now, the process design of solar panel recycling system 

has completed. This recycling system will realize the disassembly and material recovery 

of solar panels automatically, and the recovery rate is higher than that of the existing 

recycling system. 

 

At present, his research topic is to realize material identification through deep learning. 

Material identification is the key step of disassembly automation, and deep learning can 

make the process of material identification more intelligent and efficient. Material identi-

fication based on deep learning can not only be used in the recycling of solar panels, but also play an important role 

in the recycling of other resources. 

PhD student Wu Tianqi 

     E2S2 Joint PhD Student 

                                                                    - Wu Tianqi 

Solar Panel Recovery System 
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