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At the beginning of the Chinese New Year,
E2S2-CREATE team wishes you
HAPPY CHINESE NEW YEAR
MANDARIN: 新年快乐 – XĪN NIÁN KUÀI LÈ

GOOD WEALTH AND PROSPERITY
MANDARIN: 恭喜发财 – GŌNG XǏ FĀ CÁI

SURPLUS & ABUNDANCE YEAR AFTER YEAR
MANDARIN: 年年有余 – NIÁN NIÁN YǑU YÚ

GOOD LUCK AND BIG PROFIT
MANDARIN: 大吉大利 - DÀ JÍ DÀ LÌ

MAY ALL GO WELL WITH YOU
MANDARIN: 万事如意 — WÀN SHÌ RÚ YÌ

ALL YOUR WISHES COME TRUE
MANDARIN: 心想事成 - XĪN XIĂNG SHÌ CHÉNG

GOOD HEALTH
MANDARIN: 身体健康 – SHĒN TǏ JIÀN KĀNG

ACADEMIC SUCCESS OR ACADEMIC PROGRESS
MANDARIN: 学业有成 – XUÉ YÈ YǑU CHÉNG
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When E2S2 staffs and students are not doing
research during the CNY holiday …...
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Recent accepted/published papers from E2S2:
1 Sustainable production of bio-oil and carbonaceous materials from biowaste co-pyrolysis

Journal: Chemical Engineering Journal

Authors: Fanghua Li, Kena Zhao, Tsan Sheng (Adam) Ng, Yanjun Dai, Chi-Hwa Wang
Keywords: Biowaste, Co-pyrolysis, Bio-oil, Carbonaceous materials, Techno-economic analysis

Author's words:
This study addressed the production of high-quality bio-oil and carbonaceous materials from in-situ co-pyrolysis of
chicken manure (CM), algal bloom (AB) and woodchip (WC). The effects of biowaste-derived catalyst and AB-based
NH3 on improving the quality of bio-oil, tar and carbonaceous materials were investigated, respectively. The major
presence of Ca-Mg-P in CM resulted in a higher quality of bio-oil with a cetane number of 40 and HHVs of 38.62 MJ/kg.
The loading of Ni2P further enhanced the catalytic performance of CM-derived catalyst and contributed to the produced bio-oil with a cetane number of 50 and HHVs of 40.85 MJ/kg. The major presence of K-Cl-Fe in AB and AB-based
NH3 activation contributed to a larger specific surface area of carbonaceous materials as high as 567 m2/g. Furthermore, the catalytic activity, electrochemical activity and potential market value of biowaste-derived carbonaceous materials were explored in this study. To facilitate the investment decision-making in industrial applications, technoeconomic analysis was conducted for the deployment of co-pyrolysis system in a hen layer farm for its daily treatment
of 20-ton CM. The technological approach and techno-economic analysis can be generalized to the other types of bioresources. This work provides a novel and effective approach to convert and manage biowaste resources for environmental sustainability and carbon neutrality.

Highlights
• Biowaste co-pyrolysis contributed to high-quality bio-oil and carbonaceous materials.
• Ca-Mg-P in CM effectively enhanced quality of bio-oil as zeolite (Si/Al = 30).
• SSA of carbonaceous material reached 567 m2/g via activation with AB-based NH3.
• CM-derived catalyst showed a potential market value of 25.58 US$/Kg.
• Investment on biowaste co-pyrolysis system was economically attractive.
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Recent accepted/published papers from E2S2:
2 Heavy metals in a typical city-river-reservoir system of East China: Multi-phase distribution,
microbial response and ecological risk

Journal: Journal of Environmental Sciences

Authors: Jun Yang, Mingrui Zhou, Kaifeng Yu, Karina Yew-Hoong Gin, Muhammad, Hassan, Yiliang He
Keywords: Heavy metal, Multi-phase, Chemical fraction, City-river-reservoir system, Microbial
community

Author's words:
The rapid construction of artificial reservoirs in metropolises has promoted the emergence of city-riverreservoir systems worldwide. This study investigated the environmental behaviors and risks of heavy metals
in the aquatic environment of a typical system composed of main watersheds in Suzhou and Jinze Reservoir
in Shanghai. Results shown that Mn, Zn and Cu were the dominant metals detected in multiple phases. Cd,
Mn and Zn were mainly presented in exchangeable fraction and exhibited high bioavailability. Great proportion and high mobility of metals were found in suspended particulate matter (SPM), suggesting that SPM can
greatly affect metal multi-phase distribution process. Spatially, city system (CiS) exhibited more serious metal pollution and higher ecological risk than river system (RiS) and reservoir system (ReS) owing to the diverse
emission sources. CiS and ReS were regarded as critical pollution source and sink, respectively, while RiS was
a vital transportation aisle. Microbial community in sediments exhibited evident spatial variation and obviously modified by exchangeable metals and nutrients. In particular, Bacteroidetes and Firmicutes presented
significant positive correlations with most exchangeable metals. Risk assessment implied that As, Sb and Ni
in water may pose potential carcinogenic risk to human health. Nevertheless, ReS was in a fairly safe state.
Hg was the main risk contributor in SPM, while Cu, Zn, Ni and Sb showed moderate risk in sediments. Overall, Hg, Sb and CiS were screened out as priority metals and system, respectively. More attention should be
paid to these priority issues to promote the sustainable development of the watershed.
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E2S2 joint PhD student
- Li Han
Li Han obtained her bachelor master degree in Environmental Science and Engineering focusing on the study of
microbiology analysis in the process of wastewater treatment. Now joins in the E2S2 project as a joint PhD student of Shanghai Jiao Tong University and National University of Singapore, supervised by prof. Yiliang He (SJTU)
and prof. Karina Yew-Hoong Gin (NUS).

E2S2 joint PhD student
Li Han
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Her main research field is the rapid detection and prediction of cyanobacteria blooms under climate change with
different pCO2 level. Under the E2S2 program, she has
been focusing on the development of the cyanobacteria
rapid detection and prediction system with both laboratory and in situ water samples, and the cyanobacteria
and cyanotoxin change responding to different pCO2 level
with self-designed laboratory set-ups. The rapid detection and prediction of cyanobacteria bloom section has
finished with satisfactory outcomes, including the new
detection assay combining fast DNA extraction and iiPCR
(reaction time reduced from conventional 3 hours to 1
hour), the quantification of the iiPCR assay by coupling
with the signal catching and interpretation instrument
(the Andor spectrometer with Solis spectroscopy software), and the possible bloom prediction system (the hydrodynamic and water quality modules of Delft 3D modelling with Raphidiopsis raciborskii observation data to
generate the simulation outcomes).
The cyanobacteria and cyanotoxin change under different
pCO2 level section is now in progress. It will provide evidences for the possible response of cyanobacteria bloom
to the climate change phenomenon with regular and extreme CO2 level environments. Overall, the research project will provide reliable basis and suggestions for the cyanobacteria bloom management with the climate
change.
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E2S2 joint PhD student
- Li Han
1. Research Paper: Rapid detection and prediction of the cyanobacterium Raphidiopsis raciborskli of a
tropic reservoir: a managing strategy combining the quantified insulated isothermal PCR method and
Delft3D modelling with in situ data (in preparation)

2. Research Paper: Effects of Pco2 on the growth of cyanobacteria, Raphidiopsis and Oscillatoria and the
production of cyanotoxin (in preparation)
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