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E2S2-CREATE Webinar themed as young scientist workshop 

was held on 24 June, 2022 via Zoom. We invited Dr He Xin 

and Dr Thomas Tsui from ES-1 project, Dr Jerome Kok and Ms 

Hanisah from ES-2 project to share their works while working 

under E2S2 programme. There were over 50 attendees join-

ing the webinar. In addition to present the research,  the 

speakers were invited to share about their life in E2S2 pro-

gramme. Dr He Xin shared that E2S2 colleagues have active 

mind and are very friendly so that he got a lot of helps from 

them. Ms Hanisah shared that she enjoyed working with 

staffs and students from SJTU for exchanging ideas on re-

search. When asked about their future plan, Dr Thomas Tsui 

shared he would look for a faculty position where he could 

take advantage of his knowledge and skills and find more 

solutions to help on emerging urban challenges. Dr Jerome 

Kok shared that he intended to apply for part-time lecturing 

job in NUS and concurrently aimed to expand his research 

area to be more accessible to general audiences .  
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Recent accepted/published papers from E2S2:  

1  Freeze-casting multicomponent aerogel membrane with controllable asymmetric multilayer 

configuration for high flux gravity-driven separation of oil-water emulsion 

Journal:  Separation and Purification Technology 

Authors: Ming Hang Tai, Babu Cadiam Mohan, Chi-Hwa Wang  

Keywords:  Freeze-casting, Aerogel, Oil/water emulsion, Carbon, Multilayer  

Author's words:  

Freeze-casting has been widely used to mix one or several functional components to form aerogel where the 
resulting structure is uniform and has no distinctive asymmetrical morphology and characteristics. Hence, a 
multilayered, multicomponent aerogel with tunable physical and chemical properties is desirable as it can 
extend the multifunctionality and versatility of the aerogel by integrating multiple functional materials. 
Here, a facile stacked freeze-casting method is reported to fabricate multilayered aerogel membrane with 
asymmetric morphology and opposing surface wettability from polyvinyl alcohol(PVA)/leached carbon black 
waste (LCBW) solutions and carbon nanotube (CNT) dispersion for separation of water-in-oil emulsions. The 
results show that the aerogel membrane can easily demulsify the emulsion at a remarkably high permeate 
flux (up to 427 ± 40 × 103 Lm−2hr-1bar−1) with rejection higher than ∼96% at an ultralow driving pressure of 
∼640 Pa.  

Highlights:  

• Freeze-casting was modified to construct multilayered aerogels from solutions and dispersions. 

• A multilayered aerogel with asymmetric structural morphologies and wettability was prepared. 

• The aerogel could demulsified water-in-toluene nano-emulsion at a high permeate flux. 

• Demulsification was done by solely gravity. 

Fig. 1. Illustration of a multilayered aerogel construction based on stacked freeze-casting method (SFCM).  

http://e2s2-create.org/
http://e2s2-create.org/
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Recent accepted/published papers from E2S2:  

2  Impacts of size-fractionation on toxicity of marine microplastics: Enhanced integrated bi-

omarker assessment in the tropical mussels, Perna viridis 

Journal:  Science of the Total Environ-

ment 

Authors: Mui-Choo Jong, Junnan Li, 

Hairati Mohd Noor, Yiliang He, Karina 

Yew-Hoong Gin 

Keywords: Microplastics, Nanoplastics, 
Size-fractionation, Biomarker, Toxicity 

Author's words:  

Accumulation of microplastics (MP) in oceanic waters is eroding the health of marine biota. We investigated 
how size-fractionated MP influence the toxicity risks towards a tropical keystone species, Perna viridis. Tis-
sue-specificbio-accumulation and in vivo toxicity of polystyrene (PS) particles (0.5, 5, and 50 μm) were meas-
ured upon continuous exposure for 7 days, followed by 7 days depuration. P. viridis were exposed to equiva-
lent mass (0.6 mg/L), correspond-ing to 4.0–4.6 particles/mL, 4.6–7.1 × 103 particles/mL, and 1.1–4.8 × 106 
particles/mL for 50 μm, 5 μmand 0.5μm PS particles, respectively. Onset toxicity were quantified through 
the enhanced integrated multi-biomarker response (EIBR) model, measured by weighting of biological or-
ganisation levels of eight biomarkers: (i) molecular (i.e., DNA damage (comet), 7-ethoxy resorufin O-
deethylase (EROD), Catalase (CAT), Superoxide dismutase (SOD), Ferric Reducing Antioxidant Power (FRAP)); 
(ii) cellular (i.e., Neutral red retention (NRR), phagocytosis); and (iii) physiological (i.e., filtration rate). Data 
showed slightly elevated lysosomal instability (NRR) and antioxidant defences (FRAP, SOD, CAT, EROD) in 
specimens exposed to nano-PS (0.5 μm) compared to micro-PS (5 and 50 μm). Immunotoxicity 
(phagocytosis) and genotoxicity (comet) for haemocyte cells were significantly higher in specimens exposed 
to nano-PS (p < 0.05). EIBR index corroborated increasing toxicity modulated by MP sizes in descending or-
der: 0.5 μm>5 μm > 50 μm, with nano-PS exerted significantly higher biological effects (EIBR = 19.77 ± 5.89) 
than the unex- 

Highlights:  

• P. viridis were exposed to size-fractionated MP and NP to estimate toxicity and bioaccumulation. 

• The gut of mussels is the primary concentrator and repository for ingested MP. 

• EIBR revealed heightened toxicity impacts inflenced by size: 0.5 μm > 5 μm > 50 μm. 

• Toxic effects for 5 μm and 50μm were more readily reversed upon depuration. 

• NP 0.5 μm caused significant immunological effects that were less readily reversible. 

http://e2s2-create.org/
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E2S2 joint PhD student 

                                                     - Hu Hao 

Hu Hao obtained his Bachelor's and Master's degree in envi-
ronmental engineering in 2018 and 2021 respectively. During 
his master’s study, his research concentrated on the effects 
of oxytetracycline on nutrient removal and recovery from 
wastewater by phytoremediation. Currently, Hu Hao joins in 
the E2S2 project as an exchange PhD student under the su-
pervision of Prof. He Yiliang (SJTU) and Prof. Tong Yen Wah 
(NUS). 

His main PhD research field focuses on recycling resources 
from wastewater and other waste to produce hydrogel for a 
novel substrate to grow green, which originated from the fact 
that the vast majority of recyclable and precious resources in 
waste generated in our daily lives are not recycled well, caus-
ing significant losses and not in accordance with the guide-
lines of sustainable development. His ongoing research tar-
gets into the new sustainable solution to recycle the re-
sources more effectively and environment-friendly. 

Under the E2S2 program, he will be particularly focusing on 
the research for the synthesis of hydrogel using resources 
such as nitrogen and phosphorus gained from wastewater 
and evaluating the development and growth characteristics 
of vegetables which grow on this novel soilless substrate. 
During the first stage, the formula for hydrogel fabrication 
will be investigated to find the optimal synthesis route. The 
evaluation of hydrogel properties will be needed too to main-
tain the growth of the vegetable. In the next phase, the 
greenhouse gases emissions and the micro-environment pro-
file of the vegetation rhizosphere will be analysed to illustrate 
its global warming potential. In general, these results will 
contribute to the construction of zero waste cities and the ’30 
by 30’ strategies of Singapore. 

E2S2 joint PhD student 

Hu Hao 

The Scheme of Hydrogel Fabrication and Vegetable Growth 
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