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Recourse from :
https://www.todayonline.com/singapore/explainer-why-singapores-plastic-recycling-rate-so-low-and-what-can-be-done-raise-it
https://www.todayonline.com/singapore/study-underway-singapore-first-plastic-bottle-recycling-plant-which-could-recycle-150-million

E2S2 Co-Director Prof. Tong Yen Wah was invited by TODAY to give his views on plastic recycling situation in Singapore,
following the announcement of the launch of the Plastics Recycling Association of Singapore on 17 August 2021. Prof
Tong clarified on the reason why recycling rates are so low is because

1)

not all plastics can be and are easily recycled: Plastics are mostly used in ways that are in combination with nonplastic
materials,
or
even
with
different
types
of
plastics,
which
make
them have to be separated and cleaned before they can be recycled.

2)

the technology to sort mixed plastic waste and clean them is still in its infancy: current sorting systems can work
relatively well but are expensive and are very large, taking up a lot of space, in addition to requiring a large amount
of manual labour.
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Recent award to E2S2 staff

For more information, please find https://www.icheme.org/global-awards-young-researcher

Congratulations to Dr Chen Zhihao, the Research Fellow working in E2S2 ES-2 under the supervision of Prof Paul
Chen on being Highly Commended in the Young Researcher Award category at the IChemE Global Awards 2021. The
IChemE Global Awards celebrate chemical, process and biochemical engineering excellence and are widely considered as the world’s most prestigious chemical engineering awards. Dr Chen Zhihao’s current work focuses on the
mitigation of harmful algal blooms by developing innovative materials. He has successfully applied and developed
several materials and done lots of work on the redox conversion of toxic oxyanions. He published 25 prestigious papers and applied for several patents. Two of his papers have been selected as the cover art.
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Research seminar hosted by E2S2:

E2S2 organized the research seminar by inviting Prof Jingxin Zhang from Shanghai Jiao Tong University, who presented
on Anaerobic digestion of Food Waste and Test-bedding in Singapore and Shanghai. Jingxin Zhang is an Associate Professor at China-UK Low Carbon College of Shanghai Jiao Tong University. He worked in the Environmental Research
Institute at the National University of Singapore as a research fellow under E2S2 project from Feb 2014 to Oct 2018
and then became Associate Professor in China-UK Low Carbon College of Shanghai Jiao Tong University. Meanwhile he
is serving as a visiting associate professor (Co-PI) in the CREATE-E2S2 project. Through the seminar, the attendees understood better about the latest E2S2 research progress of food waste-to-energy systems in both of Singapore and
China by using the advanced Anaerobic digestion (AD) technology as well as the development of mobile test-bedding
systems in both countries.
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Recent accepted/published papers from E2S2:
2 Kinetics and mechanism investigation of selective arsenite oxidation by reactive iodine species
in hydrogen peroxide and iodide (H2O2/I−) system

Journal: ACS ES&T Water (Supplemental cover)
Authors: Zhihao Chen, Jingyi Li, Kok Yuen Koh, Zhongrong Du, Choon Nam Ong, J. Paul Chen
Keywords: reactive iodine species, arsenite and arsenate, redox conversion, electron shuttle, simulation analysis, hydraulic fracturing wastewater.

Author's words:
Hydroxyl or sulfate radicals-based advanced oxidation processes are effective; however, the efficiency becomes low as radicals can be quenched by coexisting matters in As(III) oxidation process. Herein, we proposed using H2O2 to react with I− so as to generate reactive iodine species (RIS) for effective oxidation of As
(III). The presence of commonly existing anions, methanol, tert-butanol, 2-propanol, formic acid, humic acid,
phenol and benzoquinone did not affect the oxidation performance. Chromate, Cu 2+ or divalent/trivalent
irons would enhance the oxidation. Only hydroquinone (> 0.3 mM) had an inhibition effect on the oxidation.
Unlike peroxymonosulfate and peroxydisulfate that are reactive to Cl− or Br−, H2O2 only showed a solely selective reactivity for the I− to form the RIS. Our experimental and kinetic simulation results confirmed the
most significant reaction pathway and suggested that I2 and I3− were the main responsible intermediates.
Our study demonstrated that the RIS possessed a higher selectivity to As(III) compared with other coexisting
matters. Therefore, the application of RIS is very promising in the redox conversion mediation.

Highlights
1. Reactive iodine species (RIS) can selectively oxidize toxic arsenite in the presence of common organic
and inorganic matters.
2. RIS possesses more selectivity than hydroxyl or sulfate radicals.
3. I2 and I3− were the main intermediates responsible for As(III) oxidation.
4. H2O2 showed higher selectivity than PMS and PDS.
5. RIS has an application potential in contaminants removal by redox conversion.
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E2S2 exchange PhD student
- Li Junnan

Li junnan obtained his Bachelor of Engineering degree in environmental engineering from SouthCentral University For Nationalities (2011), master
of science degree in ecology related to public environment and human health from South China Normal University (2015) then worked as a professional teacher at Yunnan land and resources college
three years until 2019 began to pursue a further
research degree in Shanghai Jiao Tong University
and now joins in the E2S2 project as a exchange
PHD student supervised by prof. Yiliang He (SJTU)
and prof. Karina Yew-Hoong Gin (NUS).
His main research field includes environmental toxicology and environmental healthy risk assessment
related on micro-plastics and other emerging contaminants. Under the E2S2 program he is focusing
on the research for exposure health effect and risk
evaluation of specific organism (mussels Perna vi-
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ridis) based on dimension of micro-plastics, by
measuring bio-markers on the level of physiology,
molecule and cytology. Up till now the first phase
of micro-plastics exposure experiment has finished,
and shown that ingestion of micro-plastics impacts
on physiological activity, the stability of cell, DNA
damage, immune activity on phagocytosis, enzymatic antioxidant reactions as well as total antioxidant resistance, smaller sizes of micro-plastics really caused high damage for organism function during exposure. Now the second phase experiment
for different sizes micro-plastics combined with
contaminants (Benzophenone-3 and Ciprofloxacin)
exposure is in progress. Those results will be involved to provide accurate healthy response data
and establish environmental risk assessment model
on the basis of micro-plastics exposure.
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E2S2 exchange PhD student
- Li Junnan

Referred journal articles
Li J, Lu S, Liu G, Zhou Y, Lv Y, Fan R, She J. Co-exposure to polycyclic aromatic hydrocarbons,
benzene and toluene and their dose-effects on oxidative stress damage in kindergarten
children in Guangzhou, China[J], Science of the Total Environment, 2015, 524-525: 74–80.

Li J, Fan R, Lu S, Zhang D. Zhou Y, Lv Y. Exposure to polycyclic aromatic hydrocarbons could
cause their oxidative DNA damage: a case study for college students in Guangzhou, China
[J]. Environmental Science and Pollution Research, 2014, 22(3):1770-1777.

Fan R, Li J, Chen L, Xu Z, He D, Zhou Y, Zhu Y, Wei F, Li JH. Biomass fuels and coke plants are
important sources of human exposure to polycyclic aromatic hydrocarbons, benzene and
toluene[J]. Environmental research, 2014, 135: 1-8.

Fan R, Zeng B, Liu X, Chen C, Zhuang Q, Wang Y, Lv Y, Li J, Zhou Y and Wang Z. Levels of bisphenol-A in different paper products in Guangzhou, China, and assessment of human exposure via dermal contact. Environmental Science:Processes&Impacts,2015,17(3):667673.
Google Scholar: https://scholar.google.com/citations?hl=zh-CN&user=-3nS_34AAAAJ
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