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OVERVIEW

3

Prof. Yan Ning

He received his B.Sc. and Ph.D. degrees in Chemistry from Peking

University, working with Prof. Kou Yuan from 2000 to 2009. After a

Marie Curie Fellowship at École Polytechnique Fédérale de

Lausanne in Switzerland with Prof. Paul Dyson, he joined National

University of Singapore in 2012 and set up the Green Catalysis Lab.

He was promoted to tenured associate professor in 2018. His group

focuses on the catalytic transformation of renewable resources and

heterogeneous catalysis.

Among the awards he received are the inaugural “Green Chemistry for Life” Young Scholar Award from

UNESCO in 2014, the inaugural G2C2 Young Research Award from Global Green Chemistry Center Network

in 2015, “Energy, Environment and Sustainability Early Career Award” from Royal Society of Chemistry in

2017, “Sustainable Chemistry & Engineering Lectureship Award” from American Chemistry Society in 2018,

“Young Researcher Award” from NUS in 2019, and “NRF Investigatorship” from the Singapore Government

in 2021. He is or was part of the editorial team of numerous international journals, such as ACS Catalysis,

ACS Sustainable Chemistry & Engineering, Catalytic Science & Technology and Molecular Catalysis.

New members

Keshia Saradima Indriadi Nguyen Thai Thien Phuc

Xu Di Mi Junyu

Yuan Qixin Ma Jieran

PhD students

MEng students

Jakarta, Indonesia
University of Groningen 
(BSc), University of 
Cambridge (MPhil)
keshia@u.nus.edu

Dong Thap, Vietnam 
Ho Chi Minh City 
University of Technology 
(BEng)
nttphuc@u.nus.edu 

Shandong Province, China
Shanghai Jiao Tong 
University (BSc & MSc)
di_xu@u.nus.edu 

Shanxi, China 
National University of 
Singapore (BEng)
e0191276@u.nus.edu 

Gansu Province, China 
East China University of 
Science and Technology  
(BEng)
e0857622@u.nus.edu 

Anhui Province, China 
Beijing Institute of 
Technology (BEng)
e0857623@u.nus.edu 
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Departing members

Jiang Zicheng

Max Hülsey

Ding Shipeng

Fu Xinpu

“Working in the Lab of Green Catalysis
is a very challenging and enriching
experience. Embrace the diversity and
the freedom to venture into completely
new directions.”

- Max Hülsey

“I am grateful to be part of the Green
Catalysis Lab over the past five years
and appreciate those who helped me
along the way on this journey.
Wishing the Green Catalysis Family
more moments of progress and
success in the new year!”

- Ding Shipeng

Current members

4

Staffs Students

Our group currently has 4 post-doctoral research fellows, 16 PhD candidates, and 2 Master students.

Research Fellow 
Shanxi,China
Chinese Academy of Sciences (MSc), 
Lanzhou University (BSc)
dingshp@hotmail.com 
1/2017-9/2021

Research Fellow 
Berlin, Germany
Heidelberg University (MSc, BSc)
mhuelsey@mit.edu
1/2017-9/2021

Research Fellow 
Shandong Province, China 
Shandong Normal University (BSc)
fuxinpu@mail.sdu.edu.cn
08/2018-05/2021

PhD Candidate (NGS) 
Jiangxi Province, China 
National University of Singapore 
(BEng)
e0202996@u.nus.edu
8/2021-9/2021
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RESEARCH FACILITIES

The laboratory is well-equipped for catalyst

preparation, characterisation and testing.

Catalyst preparation equipment include centrifuges,

freeze dryers, ovens and ball mills while catalyst

characterisation equipment include temperature-

programmed reduction (TPR) and desorption (TPD)

set-ups, and in situ FTIR spectrometer.

Catalyst testing equipment consist of 2 sets of fixed-

bed reactors and several batch reactors while

product analysis equipment include 2 online gas

chromatographs (GC), an offline GC and a high-

performance liquid chromatograph (HPLC) (with

RID and UV detectors).

In situ FTIR 
spectrometer

High-pressure 
flow reactor

4-channel reactor

Offline GC HPLC

New equipment

In 2021, under the support of the Green
Energy Programme, our lab received access
to a state-of-the-art catalyst synthesis robot
from ChemSpeed worth over half a million
USD. The robot is the first of its kind in
Singapore and has the power to synthesize up
to 36 catalysts at once via either
impregnation or co-precipitation. The robot
gives us the capacity to synthesize and screen
large libraries of catalysts and will lead to
many exciting new projects!

This year, we have also adopted a pro-grade
microwave reactor which delivers excellent
trace analysis results. It masters high
temperatures and provides comprehensive
reaction control features, hence being a
powerful yet precise tool for extraction,
digestion and synthesis, unlocking more
research potential.

E8-05-13
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Microwave reactor

Catalyst synthesis robot 



Upcoming equipment
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Chemisorption analyzer

Mass spectroscopy (MS)

High Performance Liquid Chromatography 
(HPLC)

Glove box

The coming chemisorption analyzer can be used
for the characterization of catalyst surfaces. The
built-in TCD enables it to perform
TPR/TPD/TPO and pulse chemisorption
analyses. We will soon be able to get to know
our catalyst surfaces a lot better!

The incoming MS is configured for continuous
analysis of gases and vapors at near
atmospheric pressures. It provides improved
resolution and abundance sensitivity with an
ultimate detection limit of 5 ppb subject to
spectral interference.

We are going to replace our HPLC with a more
advanced model, promising better separations
and analyses. This new HPLC is equipped with a
UV detector and an oven cooling function. It
also offers remote instrument operation and
monitoring.

We are also going to purchase a new advanced
glove box. It is equipped with a control panel,
which provides better control for the inert
atmosphere and humidity. More catalysts and
materials are going to be born in this glove box!



Catalyst design
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This year, we reported an electrospray ionization

mass spectrometry-based technique to precisely

understand the active site composition and its

dynamic changes in catalytic cycles (Angew. Chem.

Int. Ed.). At the same time, we successfully utilized

a flame spray method to prepare thermally more

stable atomically dispersed Rh catalysts. In

addition, following the work in 2019 using ionic

liquids (ILs) to provide electrostatic interactions

for stabilizing single-atom Pd and Pt under

hydrogenation conditions (Chem), we further

proposed IL-induced stabilization of single Rh

atoms to prevent leaching during

hydroformylation reactions. Finally, we developed

an atomic Pd-promoted ZnZrOx solid solution

catalyst for CO2 to methanol conversion with

remarkable activity and stability.

Representative Publications

• M. Huelsey. et al. Observing single-atom

catalytic sites during reactions with

electrospray ionization mass

spectrometry Angewandte Chemie

International Edition, 2021, 60, 4764-

4773. DOI: 10.1002/anie.202011632.

• S. Ding et al. High-temperature Flame Spray

Pyrolysis Induced Stabilization of Pt Single-

Atom Catalysts Applied Catalysis B:

Environmental, 2021, 281, 119471 (special

issue in memory of Prof. Maria Flytzani-

Stephanopoulos).

• S. Ding et al. Ionic Liquid-stabilized Single-

atom Rh Catalyst against Leaching CCS

Chemistry, 2021, 3, 1814–1822.

RESEARCH OUTCOMES
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Graphical abstracts for Angew. Chem. Int. Ed. Paper (left) and Appl. Catal. B paper (right).

In 2021, our group has attained a few significant

milestones in our first year of venturing into the

relatively new field of dynamic catalysis. Firstly,

we utilised oscillating potentials to investigate the

coverage dependence kinetics of formic acid

electro-oxidation, whose rate has been known to

increase by orders of magnitude under the

application of suitable oscillating potentials.

Interesting insights were obtained regarding the

influence of adsorbate coverage on activity on both

polycrystalline and nanoparticulate Pt, Pd and Rh

catalysts. After that, we successfully demonstrated

the non-Faradaic promotion of ethylene

hydrogenation by more than 500% using

oscillating potentials, which is very likely the first

experimental evidence for such phenomena. We

are also in the advanced stage of concluding our

first work on dynamic photocatalysis. Stay tuned!

Representative Publications

• M. J. Hülsey et al. Coverage-dependent formic

acid oxidation reaction kinetics determined by

oscillating potentials. Molecular Catalysis,

2021, 504, 111482.

• C. W. Lim et al. Non-Faradaic Promotion of

Ethylene Hydrogenation under Oscillating

Potentials. JACS Au, 2021, 1, 536-542.

Dynamic catalysis



Green energy
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Low-Carbon Energy Research Funding

Initiative, which totals S$55 million. Work has

begun in earnest on this project and more

good news will surely be reported in 2022!

Representative Publications

• Y. Zhou, et al. Self-assembled iron-

containing mordenite monolith for cabron

dioxide sieving. Science, 2021, 373(6552),

315-320 DOI: 10.1126/science.aax5776

• X. Fu, et al. An air-

stable, resuable Ni@Ni(OH)2 nanocatalyst

for CO2/bicarbonate hydrogenation

to formate. Nanoscale, 2021, 13, 8931-

8939 DOI: 10.1039/D1NR01054A

• K. Lee, et al. Atomic Pd-promoted ZnZrOx

solid solution catalyst for CO2

hydrogenation to methanol Applied

Catalysis B: Environmental, 2022, 304,

120994 DOI:

10.1016/j.apcatb.2021.120994

8

This year, our research group continues to play a

key role in the S$8 million NUS Flagship Green

Energy Program, in-charge of developing new

catalysts for effective conversion of CO2 into fuels

and chemicals. In July, an exciting paper on CO2

sieving was published in Science. A paper on

CO2/bicarbonate to formate was also published in

Nanoscale. Excellent progress was made for work

on a PdCNT-ZnZrOx catalyst for CO2 to methanol

conversion: the work was presented to a team

from Mitsubishi for potential funding awards and

received positive feedback, a paper was published

in Appl. Catal. B, and we have been invited to

present our equipment and work at the Singapore

International Water Week (April 2022), where key

industrial players may come to discuss potential

partnerships. Furthermore, we have expanded our

interest in the green energy field by starting

investigations into ammonia decomposition

catalysts for clean hydrogen production. This

project is one of twelve awarded the Singapore

Top: Schematic illustration of CO2 sieving monolith. Bottom: Graphical abstract of CO2 to formate (left) and CO2 to 

methanol (right) catalysts. 

Graphical abstracts for works on dynamic catalysis: Molecular Catalysis paper (left) and JACS Au paper (right). 



Preparation of Renewable Nitrogen-Containing Compounds
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This year began with our publication of

biorefinery to organonitrogen chemicals

published in Accounts of Chemical Research. Our

biomass team continues to make progress in the

synthesis of nitrogen-containing chemicals, such

as L-tyrosine from sugarcane bagasse

(collaborating with Prof Zhou Kang) and

phenazine from lignin-derived catechol

(collaboration with Prof Qi Wei). In chitin

conversion, we worked with Prof Chen Xi in the

project of room-temperature preparation of

commodity organic acids.

Representative Publications

• X. Chen et al. Expanding the Boundary of

Biorefinery: Organonitrogen Chemicals from

Biomass Account of Chemical Research, 2021,

54, 1711-1722

• J.F.J. Zhou et al. An Integrated Process for l-

Tyrosine Production from Sugarcane Bagasse,

ACS Sustainable Chemistry and Engineering,

2021, 9, 11758-1176

• T. Ren et al. One-pot production of phenazine

from lignin-derived catechol Green.

Chemistry, 2022, In press

Waste Refinery and Utilization

This year has been an enriching and rewarding

year for our biomass team in the field of waste

refinery and utilization. In lignin valorization, we

developed a novel three-step synthetic approach

to convert waste corn stover and corn bran into

valuable p-methoxy coumarate esters

(ChemSusChem). We also explored plastic

valorization, which resulted in two research

papers published (Angew. Chem. Int.

Ed & ChemSusChem). By collaborating with Prof.

Pérez-Ramírez, our review paper on

biomass valorization over polyoxometalate-based

catalysts has been published in Green Chem.

Moreover, our collaborative work with Prof.

Dyson and Prof. Laurenczy confirmed the role

of metal catalysts in reductive fractionation of

lignin for the very first time (JACS Au).

Representative Publications

• J.Y. See et al. Transformation of Corn

Lignin to Sun Cream

Ingredient ChemSusChem, 2021, 14, 1586-

159

• Y. Jing et al. Towards the circular economy:

converting aromatic plastic waste back to

arenes over Ru/Nb2O5 catalyst

Angewandte Chemie International Edition,

2021, 60, 5527-5535.

• S. Hongkailers et al. Recovery of Arenes

from Polyethylene Terephthalate (PET)

over a Co/TiO2 Catalyst ChemSusChem,

2021, 14, 4330-4339

9

Graphical abstract for Acc. Chem. Res. paper

Graphical abstract for ChemSusChem article



Japan: Our 8-year collaboration with Prof. Tanaka’s group from Kyoto University continues to generate

high-quality research works this year. Partnership with Assoc. Prof. Furukawa from Institute of Catalysis

in Hokkaido University had resulted in a high-impact paper in the field of catalysis published on Applied

Catalysis B: Environmental.

China: Our collaborative work with Prof. Wang Jun’s and Prof. Zhou Yu’s team of Nanjing Tech U and Prof.

Xing’s team in Zhejiang U, among others, has been published in Science. We have established new

collaborations with Prof. Wang Shuai from Xiamen U, Prof Wei Qi from Tianjin U, Prof Chen Yaoqiang from

Sichuan U, Prof Dai Yanjun from Shanghai Jiao Tong U and strengthened our collaborations with our

former group member Prof. Chen Xi, Professor Wang Yanqin of East China U of Science and Technology

etc., which resulted in many impactful papers published in 2021.

Switzerland: Strengthened our collaboration with Prof. Javier Pérez-Ramírez from ETH Zurich on

biomass valorization and CO2 hydrogenation which resulted in publications on Green Chemistry and

Applied Catalysis B: Environmental. Collaborative work with Prof. Dyson (Prof. Yan’s former mentor) and

Prof. Gabor Laurenczy from EPFL on lignin fractionation had been published on JACS Au.

UK: Continued our collaboration with Prof. Alexei Lapkin from Cambridge University and produced a

paper of corn lignin transformation to sun cream ingredients on ChemSusChem.

Thailand: Established new collaboration with Prof. Napida Hinchiranan from Chulalongkorn University

on waste plastic valorisation of which the work had been published on ChemSusChem. Strengthened our

partnership with Prof. Joongjai Panpranot in single-atom catalysis.

Canada: Mr. Lim Chia Wei will be the first PhD student in our group going to University of Toronto

under NUS-UT exchange program working on conversion and purification of waste biomass by

membrane photoreactor.

France: Continued our partnership with Dr. Philippot on CO2/bicarbonates hydrogenation to formate,

and Oxidation of Methane to Methanol over supported nanoparticle catalysts, which were published on

Nanoscale and Catal. Sci. Technol.

Taiwan: Collaborative work with Prof. Chia-Min Yang on high-temperature flame spray pyrolysis

induced stabilization of Pt single-atom catalysis had been published on Applied Catalysis B:

Environmental.

COLLABORATION
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NRF Investigatorship
Prof. Yan was awarded the NRF Investigatorship, Class of 2022.

It provides a S$3 million research fund and is the highest award

given to middle stage professors in Singapore. NRF aims to

develop a strong science research and manpower base in

Singapore..

Schmidt Science Fellowship
Dr. Max Hülsey has been awarded the

prestigious Schmidt Science Fellowship, which

offers 100,000 USD per year for an

interdisciplinary postdoctoral pivot. He is the

first NUS researcher and the second from an

Asian university to be awarded this Fellowship.

The Schmidt Fellowship is awarded annually

by Schmidt Futures in partnership with the

Rhodes Trust with the mission to accelerate

discovery through interdisciplinary science.

Chinese government award
Dr. Ding Shipeng was awarded a Chinese

government award for outstanding self-

financed students abroad.

TJU–NUS Joint Institute awards
All of our first batch PhD students under the TJU-

NUS Joint Institute have bagged awards! Haoyue Li

and Ying Zheng won the Best Presentation Awards

at the first annual research workshop while Ying

Zheng, Sikai Wang and Sie Shing Wong won the

Best Academic Performance Awards.

AWARDS
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Appointment of Dean’s Chair
Prof. Yan was appointed as Dean’s Chair in the

Faculty of Engineering with effect from 1 January

2021. This appointment of the Dean’s Chair is in

recognition of his outstanding and impactful

scholarly accomplishments.



Fu Xinpu Research Assistant at Shandong 

University

A little member has joined Xinpu’s family this

year, a black cat named “Tiger”, whose Chinese

pronunciation is “Huzi” (虎子). Isn’t he adorable?

Max Hülsey Postdoctoral Fellow at the 

Massachusetts Institute of Technology

Max has been awarded the Schmidt Science

fellowship supporting up to two years of

postdoctoral pivot financially as well as through

close mentoring. In the last few months of 2021,

Max and Huiying have enjoyed some time off

doing a large round trip through Germany🇩🇪

meeting family as well as new and ‘old’ friends,

such as Hanh My Bui (a former MSc research

intern).

ALUMNI UPDATES

Song Song Associate Professor at Tianjin 

University

Song received a research grant from the National

Natural Science Foundation of China Youth

Program. Great job!

Sun Qiming Professor at Soochow 

University 

Qiming gained funding from the National Natural

Science Foundation of China and the Jiangsu

Natural Science Foundation projects. He was

appointed as a Distinguished Professor of

Jiangsu Province, published his first

corresponding author paper in JACS, and

received the “Chinese Zeolite Rising Star

Award”. Wow what an eventful 2021!

12
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Joanne Zimmer Research Scientist at IOM

Joanne successfully completed her Master’s in

Chemistry in December 2021. She conducted

her thesis research at the Leibniz Institute of

Surface Engineering (IOM) in Leipzig, Germany.

The topic comprised the synthesis of a hybrid

nanogel material to be used as wound dressing

and drug delivery material for treatment of acute

and chronic wounds. She’ll continue working at

IOM as a research scientist in January 2022,

while also preparing her first publication based

on the results of her master’s thesis. Though

COVID has made reliable travel plans difficult,

Joanne is grateful that she got to see family in

Ireland last summer, as pictured here!

Zhang Bin  Research Professor at 

First Affiliated Hospital of Shenzhen 

University 

Bin is also PI in the “Lab of Novel

Catalytic Biomedical Materials” and a

visiting professor in Prof. Guidong

Yang’s group at Xi’an Jiaotong

University. His group was granted the

NSFC Major Program (3 million CNY

out of a total 15 million CNY) and the

Shenzhen Key Program for

Sustainable Development (6 million

CNY). He published four papers as

first (or co-first) author in journals

such as Chemical Reviews and Nano

Today. Bin was promoted to an

independent PI in the Shenzhen Key

Laboratory of Nanozyme Tumor

Translational Medicine and now

leads a group of 10 members! One of

his works on designing a novel

anticancer 2D material has been

awarded as a “Top 10 social

influential event in China’s optical

field 2020”, check it out below.

Gao Yongjun Hebei University

Yongjun finally received the qualification to

become a PhD supervisor and will have his first

PhD candidate in September 2022. He also

published an article in Advanced Energy

Materials, which has a high impact factor of

29.37. Congratulations!

13

https://pubs.acs.org/doi/abs/10.1021/acs.chemrev.1c00165
https://www.sciencedirect.com/science/article/pii/S1748013221001687
https://onlinelibrary.wiley.com/doi/10.1002/aenm.202103226


Ricca Rahman Nasaruddin Assistant Professor 

at International University Malaysia

Ricca is currently doing research with industry on

the development and commercialization of a

COVID-19 biosensor 🦠 In 2021, her daughter

turned 9 years old and her son turned 2 years

old. Look at these cute family pictures!

Felix Bobbink CEO at Plastogaz

Felix continues to serve as CEO of Plastogaz,

an EPFL spin-off company that develops

technologies for the transformation of plastic

waste into value added products. The highlight

of the year was of course becoming the father of

Daniel on 22 February 2021. Congratulations!

Jing Yaxuan Postdoc at ECUST, China

Yaxuan obtained three research funding awards

(two China Postdoctoral Science funding and

one NSFC funding) and was announced as one

of the 2021 Shanghai Super Postdoctoral

fellows. Super good news! He achieved the

great honour of representing all graduates and

giving a speech at the ECUST graduation

ceremony, as pictured here. Lastly, he got

married this year!

Wang Yunzhu R&D Scientist at P&G 

Singapore

Yunzhu’s family relocated back to Singapore

from the US last year, and she started her first

job in industry at P&G. Welcome back!

14
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MILESTONES

A warm welcome to:👋

• Maxim Dickieson and An Hua, PhD students

of the NUS-Tianjin University Joint Research

Institute

• Rui Liu, Pingping Wei and Jinquan Chang,

co-supervised PhD students under the same

programme

• Pham Thuy Trang, Research Fellow

• Tianyu Ren, Exchange PhD student

Our first two papers on Dynamic Catalysis have

been accepted by Molecular Catalysis and JACS

Au, respectively. Well done to our Dynamic

Catalysis team!📚
All of our first batch of PhD students under the

NUS-Tianjin University Joint Research Institute

have bagged awards!🏅

• Haoyue Li and Ying Zheng won the Best

Presentation Awards at the first annual

research workshop.

• Ying Zheng, Sikai Wang and Sie Shing Wong

won the Best Academic Performance.

Awards.

Prof. Yan has been appointed as Dean’s Chair

Associate Professor, with effect from 1 Jan

2021. Congratulations!🎉

MAR

Prof. Yan was invited to speak about our latest

Dynamic Catalysis works at ACS Spring 2021.

✉

FEB

JAN

APR
Max Hülsey successfully completed the Oral

Defense Examination for his PhD degree.

Congratulations! 🎓

MAY

Our Dynamic Catalysis work on promoting

ethylene hydrogenation by oscillating

potentials was featured by NUS News in an

article titled "New NUS technology completes

vital class of industrial reactions five times

faster“.📰

15

https://news.nus.edu.sg/new-nus-technology-completes-vital-class-of-industrial-reactions-five-times-faster/
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Our collaborative work with Prof. Wang's team

in Nanjing Tech and Prof. Xing's team in

Zhejiang U, among others, has been published

in Science. It reports a single Fe atom-doped

zeolite exhibiting excellent CO2 sieving

property. Prof. Zhou, a visiting scholar in our

team, is the first author of the work, while PhD

students Wong Sie Shing and An Hua were

actively involved too.🤝

A great welcome to:👋

• Keshia Saradima, Nguyen Thai Thien

Phuc, Xu Di and Mi Junyu, PhD students

• Ma Jieran, Yuan Qixin, MEng students!

Our labs successfully passed the safety audit

conducted by NUS OSHE. Thanks to all group

members for their contributions!🎊

SEP

Our project on ammonia cracking to clean H2 is

awarded as one of the twelve projects under

the Singapore Low Carbon Energy Research

Funding Initiative! Yet another exciting

project!😄

AUG

JUL

OCT

A safety quiz was conducted to raise awareness

of the safety standards and requirements in our

laboratories. Chia Wei, Xu Di, Keshia and

Zicheng have emerged as winners of the

quiz.🎖️

Max Hülsey was among a group of 28 early-

career scientists to receive the prestigious

Schmidt Science Fellowship 2021, being the

first NUS researcher to receive the award and

the second ever to come from an Asian

university.🏆

JUN

DEC

Gökalp Gözaydın successfully completed the

Oral Defence Examination for his PhD degree.

Congratulations!🎓

16

AUG

https://www.science.org/doi/10.1126/science.aax5776
https://www.theedgesingapore.com/news/sustainability/singapore-government-awards-55-mil-12-hydrogen-and-carbon-capture-research
https://www.eng.nus.edu.sg/news/nus-researcher-named-2021-schmidt-science-fellow/
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Paintball war: Junior vs. 
Senior team – Who are 

the winners?

Finally, we escaped
the room!

Heading to Sentosa
by cable car

Year end dinner to 
celebrate the good times 

we had together
______________

Goodbye, 2021!

Sunny Sunday cycling around the city 

17

GROUP ACTIVITIES


