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Praveen Linga

Praveen Linga is a Dean's Chair Associate Professor in the
Department of Chemical and Biomolecular Engineering at NUS. He is
the co-lead for natural gas research in the centre for energy research
& technology (CERT) at the Faculty of Engineering, NUS. He serves
as a subject editor in Applied Energy and as an associate editor in the
Journal of Natural Gas Science and Engineering. He also serves in the
Editorial Boards of Energy & Fuels and Fluid Phase Equilibria journals.
He is also a visiting professor with Guangzhou Institute of Energy
Conversion (GEIC), Chinese Academy of Sciences (CAS) and Harbin
Engineering University, China.

The vision of my lab, “Linga Lab”, is to advance hydrate technology as
an effective, and feasible solution for the critical needs of clean and
safe water, cleaner energy, and environmental stewardship. Our
targeted applications are seawater desalination, gas storage, data
center cooling and carbon capture & storage. The specific focus of our
research is to develop methods and to innovate on experimental
process design targeted at improving the kinetics of hydrate formation.
A part of our research is also focused on energy recovery from natural
gas hydrates, pertaining to developing efficient production methods
and tools. Up to date, we have published more than 110 research
articles and Prof. Linga has delivered more than 100 keynote/invited
talks and seminars.
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ENERGY STORAGE
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Solidified Natural Gas (SNG) Technology

SNG technology provides a viable alternative to store natural
gas (NG) in molecular form by locking them in clathrate cages
formed by water. A paradigm shift to move away from sl
hydrates is needed to realize the potential of SNG (Solidified
Natural Gas) technology for large scale natural gas storage. The
presence of a promoter that can enhance both thermodynamic
and kinetic performance will enable the development of a low
cost, energy efficient SNG technology based on clathrate
hydrates for natural gas storage. Moreover, SNG offers the
added benefit of being the safest mode of NG storage compared
to any of the available conventional options for the same. It is
also easy to recover the natural gas, with practically zero energy
loss during storage and recovery using SNG technology.

In the past year, we have reported rapid kinetics of SNG hydrate
formation at ambient temperature conditions, which significantly
enhances the economic and operational feasibility of the
process. Efforts have also been made towards scaling up of the
technology with two bench scale SNG prototypes designed and
commissioned in our laboratories. On the downstream side of
things, sustained stability of synthesized SNG hydrate pellets
has been observed for a period of more than 18 months. Most
recently, we have concentrated our efforts on recognizing
environmentally friendly additives to rapidly form SNG hydrates
at moderate thermodynamic conditions. A total of 6 publications
have been originated from our work and 4 conference
presentations were made last year.

Bench-scale SNG Prototype commissioned at Linga Lab
along with synthesised high volume cylindrical SNG pellet

Dr. Gaurav
BHATTACHARJEE

Research Fellow

Specializes in gas hydrate kinetic studies
and energy recovery from hydrates

Dr. Maninder
KHURANA

Research Fellow

Specializes in process design & sys-
tems integration

Dr. Hari
Prakash
VELUSWAMY

Research Fellow

Specializes in experimental studies on the
kinetics and morphology of gas hydrates

Mr. Marcus
Neale GOH

M.Eng. Student

Specializes in experimental studies on the
kinetics of gas hydrates

Burning
SNG pellet
synthesized at

Linga Lab
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CO, SEQUESTRATION
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Deep Ocean CO; Storage Using *
Gas Hydrates Sl Dr. Junjie ZHENG

Research Fellow

The atmospheric dosage of CO, has considerably in-
creased due to the combustion of fossil fuels, the rise in
global population and infrastructure expansion. The rise in
the dosage of CO, upsurges the greenhouse effect and
causes the rise in Earth’s temperature and global mean
sea level. These atmospheric changes can lead to issues
like flooding, loss of land, coastal erosion and health relat-
ed diseases. Oceanic sequestration of CO, offers huge
carbon storage capacity owing to its great abundance of
volume. One attractive option to store CO; in the ocean is 4 Research Fellow
to store in the form of clathrate hydrates. CO, hydrates v
can be formed under the high hydrostatic pressure and
low temperature below certain ocean depth. In this pro-
ject, we explore the dynamic interaction between CO,
gas, seawater, and the deep sea sediments to develop
safe and reliable CO, formation and storage strategies.

Specializes in experimental studies (both thermo-
dynamics and kinetics) on hydrate process,
Raman and DSC measurement

Dr. Fahed QURESHI

Specializes in experimental studies (both thermo-
dynamics and kinetics) on hydrate process.
Computational molecular models and simulations

Mr. Himanshu

KHANDEWAL
M.Eng. Student

Specializes in experimental studies (both thermo-
dynamics and kinetics) on hydrate process.
CO, hydrate kinetic studies with promoters

Dr. Junjie Zheng, was awarded ExxonMobil Emerging ~

Energy Research Fellow Award for this project and the en-  Experimentally observed CO, gas hydrate
tire research team was highly appreciated at a special lunch-  formation across the sediments in deep
eon arranged by ExxonMobil. ocean conditions.




Research Highlights

GAS SEPARATION
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Hydrate Based Gas Separation (HBGS)

Dr. Junjie ZHENG
Natural gas is the cleanest conventional fossil fuel and its

share in primary energy consumption has increased by | 2& \ Research Fellow
25% compared to last decade. Many natural gas reserves 3
are still dormant and stranded due to the presence of high
levels of contamination like CO, and Nos.

Specializes in experimental studies (both thermo-
With our extensive experience on hydrate based gas sep-  gynamics and kinetics) on hydrate process, Ra-

aration for CO, capture from flue gas and fuel gas, we man and DSC measurement
have extended its application for purifying the CO, or N,
contaminated natural gas. Thermodynamic and kinetic
promoters were employed synergistically to enhance the
hydrate formation kinetics. Efforts were made to shift the Mr. Niranjan
operating condition towards ambient temperature. A hy- Kumar
brid hydrate formation approach involving a short period

of stirring for nucleation followed by unstirred hydrate LOGANATHAN
growth was developed. The simplicity of this process and M.Eng. Student
enhanced kinetics at room temperature could lead to an
overall cost reduction, making it feasible to develop an
economical method to purify natural gas and meanwhile Specializes in experimental studies (both thermo-
offer the opportunity to store and transport natural gas in dynamics and kinetics) on hydrate process
the form of hydrates.
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ENERGY RECOVERY
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Energy Recovery from Natural Gas Hydrate

: Dr. Zhenyuan YIN
Natural gas hydrates (NGH) has been considered as the

future source of energy because of its large resource Research Fellow
volume worldwide and high energy storage capacity. To
recover energy from hydrate-bearing sediments (HBS)
effectively and safely below seafloor requires a

fundamental understanding of the dynamic behaviour of , , _
hydrates in sandy media. cal modelling of fluid production from gas hy-

drates in sandy medium

Specializes in experimental studies and numeri-

The studies in our lab include the following aspects: (a) the
state-of-the-art experimental design investigating the
fundamental kinetic behaviour of HBS and the associated ;
fluid production using novel production technologies; (b) the [ - Dr. Li HUANG
numerical simulation codes for the solution of complex E -
problems of transport through porous media, accounting for == "" -V - Visiting Scientist
coupled flow, thermal, and chemical processes; and (c) the Sk
global optimization algorithms that coupled with the
numerical model in history-matching the experimental and
field production results.

Specializes in reservoir-scale numerical model-
ling of gas production from hydrate-bearing sedi-
Fig. A below shows the newly setup V = 3.0 L high- ments at geological media

pressure reactor used in the investigation of fluid production
from HBS. Fig. B below shows the graphical abstract of our
recent study on the effect of pressure drawdown rate on the ]
fluid production from aqueous-rich HBS using the newly Qingcui WAN

setup reactor [1]. Visiting student

[1]. Z. Yin; Q. Wan; Q. Gao; P. Linga, Effect of pressure
drawdown rate on the fluid production behaviour from methane
hydrate-bearing sediments. Applied Energy, DOI: 10.1016/
j.apenergy.2020.115195 Specializes in experimental studies on energy

recovery from natural gas hydrates
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Fig. A. Picture of the V = 3.0L NGH reactor; Fig. B. Graphical abstract of the pressure drawdown rate
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on fluid production behavior from hydrate-bearing sediments.
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DATA CENTRE COOLING
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Integration of Cold Energy for Sustainable
and Energy Efficient Data-Centres (ICE-
SEED)

With the rapid expansion of cloud-based services, Al, the
Internet of Things and big data analytics, there has been an
exponential demand across the globe for data centres. Our
team has teamed up with Keppel Data Centres Holdings
Pte. Ltd. and Singapore LNG Corporation Pte. Ltd. to
develop a novel, energy-efficient and cost-effective cooling
technology for data centres.

The large amount of cold energy released during the re-
gasification of liquified natural gas (LNG) can be utilized as
a high-quality cold source. In this project, we will explore the
use of semiclathrate hydrate slurries, which are water-based
phase-change fluid, as thermal energy carriers and cooling
medium to cool data centres. The thermal density of the
semiclathrate hydrate slurry is 2-5 times higher compared
with chilled water. Thus, it significantly reduces the amount
of water and power required as well as the size of various
equipment and distribution lines. However, technical
challenges remain in keeping the hydrate slurry flowable
and not causing blockage. We will innovate in process
design to enable efficient generation of semiclathrate
slurries and build a pilot scale prototype to demonstrate the
coupling of cold energy with semiclathrates generation
system for data centre cooling.

Dr. Junjie
ZHENG

Research Fellow

Specializes in experimental studies (both
thermodynamics and kinetics) on hydrate
process, Raman and DSC measurement

Dr. Zhenyuan
YIN

Research Fellow

Specializes in hydrate process modeling
and experimental studies on hydrate for-
mation and dissociation

(A) Morphology setup; (B) Needle-shape semiclathrate hydrates observed by microscope
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The year 2019 has been a prolific year for us, marked by milestones and achievements.

e

Prof Linga received the Outstanding Asian
Researcher and Engineer (OARE) Award
from SCEJ (Society of Chemical Engi-
neers, Japan). This prestigious award is
presented to the researchers or engineers
under the age of 45 who have accom-
plished outstanding achievements in chem-
ical engineering.

Prof. Linga appointed as a Dean's Chair
Professor in the Faculty of Engineering at
NUS from 01 January 2019. This appoint-
ment is in recognition of his outstanding
and impactful scholarly accomplishments.

Prof Linga listed among the Top 5 in the
world in the field of clathrate hydrates
(10-yr period) by Microsoft Academic.

Founded 1841
Incorporated by Royal Charter 1848
Patron Her Majesty the Queen

THIS IS TO CERTIFY THAT

Praveen Linga

HAS BEEN ADMITTED AS A
FELLOW

OF
THE ROYAL SOCIETY OF CHEMISTRY

and is entitled to use the designatory letters FRSC

Presid

sident
%b iy
Chief Executive
Quew Pty
%

Date of admission

28 June 2019
Membership Number

672730

The certificate is issued subject to the provisions of (e Charter and By-Laws
Registered Charity Number 207890

Prof Linga elected as Fellow of Royal
Society of Chemistry (RSC) for his con-
tribution in the field of chemical sciences.
The Royal Society of Chemistry is one of
the oldest and most reputed professional
bodies headquartered in the UK.

Prof Linga joined Harbin Engineering
University (HEU) as a Visiting Guest Pro-
fessor for three years.

Prof Linga joined Indian Institute of
Technology (lIT) Madras as a Visiting
Professor for three years.

Prof Linga invited to join Energy & Fuels
and Fluid Phase Equilibria journals as
an Editorial Advisory Board Member.
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Dr. Zheng Junjie, a research fellow
at Linga Lab was awarded
‘Outstanding Postgraduate Re-
search Thesis’ award by AIChE Sin-
gapore Local Section.
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ZHENG Junjie
Of the National University of Singapore is an
ExxonMobil Emerging Energy Research Fellow
2019

e

Dr. Zheng Junjie was awarded the
ExxonMobil Emerging Energy Re-
search Fellow Award 2019 by Singa-
pore Energy Centre.

Our alumni, Dr. Hari Prakash Veluswamy has joined lIT Roorkee as an Assistant
Professor in the Department of Chemical Engineering.

Seawater desalination by gas hydrate process and removal
characteristics of dissolved ions (Na+, K+, Mg2+, Ca2+, B3+, Cl-, SO4 2-)

Kang, K.C., Linga, P., Park, K.-N., Choi, 5.-J., Lee, J.D.

was among the 25 most cited articles* published in Desalination since

his paper was published in
Volume 353, November 17, 2014, Pages 84-90.

Joshua Bayliss
Associate Publisher
Global STM Journal Is, ELSEVIER

L Jle F
Applied Energy e

2016-2017 Highly Cited Review Paper*
]
Chong Z.R., Yang S.H.B., Babu P., Linga P., Li X.-S.

For the paper entided:
Review of natural gas hydrates as an energy resource: Prospects and challenges

“This paper was published in
Applied Energy, Vol 162, 2016

Yan Sun’
Exccutve Publsher, Energy and Applied Energy Portioio
Esever

Recognitions
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LNG Cold Energy Utilization to Desalinate Sea Water Employing the Hydrate Based
Desalination (HBD) Process

Linga Lab@NUS and Shell Energy Singapore have signed a Research Collaboration Agreement (RCA) for
developing a hydrate based desalination technology for seawater desalination utilizing LNG cold energy. Shell
Energy Singapore will support research activities to the tune of $S$120,000 for three years.

Dr. Linga has also secured a major research grant to develop a hydrate based desalination technology for
producing water from seawater by harvesting LNG cold energy. Energy Market Authority (EMA) has awarded
S$27 million in research grants to 13 industry-partnered projects in the areas of Gas Technology and Smart
Grids. Read More!

SNG (solidified natural gas) Technology for Natural Gas Storage via Clathrate Hydrates

Linga lab secured a competitive grant to develop SNG (solidified natural gas) technology for natural gas storage
via clathrate hydrates. Read more on Energy Market Authority (EMA) Media release!

Linga Lab@NUS led by Prof. Linga and Lloyd's Register Global Technology Centre Pte Ltd (LR GTC) have
signed a Research Collaboration Agreement (RCA) for developing SNG (solidified natural gas) technology for
natural gas storage. LR GTC will support research activities to the tune of S$350,000 for three years.

Evaluate Stability of CO, Hydrates

In collaboration with ExxonMobil, Linga Lab is developing and testing a laboratory-scale prototype that can
mimic the deep ocean environments to investigate the stability of CO, hydrates for potential long-term storage of
CO. in deep oceanic sediments.

Integration of Cold Energy for Sustainable and Energy Efficient Data-Centres (ICE-
SEED)

Linga Lab@NUS has secured a major research grant administered by the National Research Foundation (NRF)
and Infocomm Media Development Authority (IMDA) aimed at developing semi-clathrate hydrate technology as
a sustainable and energy-efficient means for data-centre cooling amidst the backdrop of advancing Singapore’s
future 5G capability and ever-increasing data traffic. Read more.
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Our innovation (NewGen Gas) is one of the 15 selected deep-tech projects for start-
up support under GRIP initiative in NUS. This is based on our SNG (Solidified Natu-
ral Gas) technology. The NewGen Gas Pte. Ltd. is championed by Dr. Maninder
Khurana, a Research Fellow at Linga Lab.

N US I l eWS NUS Home Email Library

Home Highlights Research Press Releases News Reports Press Room Staff Awards

9 Home Highlights

NUS invests $1.5m in 15 deep-tech start-ups

22 January 2019 | Entrepreneurship

Under the engineering track, NewGen Gas, created by Research Fellow Dr Maninder Khurana from NUS Chemical and Biomolecular
Engineering, offers a low-cost and safe way of storing natural gas in the form of gas hydrates called solidified natural gas. The
hydrates can be stored at zero degree Ceisius and at atmospheric pressure, eiminating the need for cryogenic conditions of kquefied

natural gas or high pressure risks of compressed natural gas, and potentially reducing storage costs by 50 per cent

J T —
THE REVOLUTIONARY WAY
TO STORE NATURAL GAS

Dr Khurana developed NewGen Gas




Media Report

We have teamed up with Keppel Data Centres and SLNG to jointly develop a novel,
energy-efficient and cost-effective cooling technology based on semiclathrates for data
centres. Keppel Data Centres is a leader in Asia-Pacific region in data storage and
SLNG manages the regasification terminal in Singapore.
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NUS, Keppel, SLNG in tie-up to develop better cooling
technology for data centres
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The team developing more efficient cooling technology comprises (from left) Keppel Data Centres senior engineer Tee Jackson
IncubateKeppel manager Sreekala Kumar; Singapore LNG senior development engineer Ho Wai Ying: and Associate Professor Praveen
Linga and Professor Iftekhar A Karimi, both from NUS Department of Chemical and Biomolecular Engineering PHOTO: KEPPEL CORP
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Singapore: LNG Terminal to Develop Data Center
1k Like 0 ] Share |
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Shailaja A. Lakshmi

The National University of Singapore's Faculty of Engineering (NUS), Singapore LNG
8 Corporation (SLNG) and Keppel Data Centers Holdings join forces to develop new energy-
efficient cooling technology for data centers.

This innovation could further pave the way for more sustainable and compact data centers,
said Singaporean conglomerate Keppel Corporation.

With the rapid expansion of cloud-based services, Al, the Internet of Things and big data
analytics, there has been an exponential demand across the globe for data centers in recent
years. As the leading data center hub of Southeast Asia, Singapore accounted for around 50
per cent of the region’s data center capacity in 2015.
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NUS, Keppel, SLNG to build cooling tech for data
centres

The new system can improve the power usage effectivensss of data centres by 20%.

The National University of Singapore Faculty of Engineering partnered with Keppel Data Centres
and Singapore LNG Corporation to develop an energy- and cost-efficient cooling technology for
data centres, according to a press release

A five-member team from NUS Engineering, Keppel and SLNG will develop a prototype of a new
cooling mechanism that will store and carry cold energy from liquefied natural gas (LNG)
terminal into various data centres and then circulate that energy within the cooling loop in each
data centre,
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Singapore to use its LNG terminal to develop data center cooling
technology

o The National University of Singapore Engineering collaborated with the Keppel
Data Centres Holdings Pte Ltd and Singapore LNG Corporation to develop a

o technology that can efficiently store and carry cold energy from the Singapore
LNG Terminal to various data centres. This solution aims to open the way for more

@ sustainable and compact data centres.
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Trio to develop LNG-based data center
cooling technology
[J  ooct21, 2019
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The National University of Singapore’s Faculty of Engineering (NUS), Keppel, and Singapore LNG

BE | NG World News

have joined forces to develop a new, LNG-based, cooling technology for data centers.

Singapore is the leading data center hub of Southeast Asia and accounts for around 50 percent of the

region’s data center capacity in 2015.
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Singapore's LNG Terminal could be
used to cool data centers

Keppel is part of a project aiming to reuse cold energy from LNG re-
gasification process

October 22, 2019 By: Paul Mah
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NUS, Keppel and SLNG to develop energy-
efficient cooling technology for data centres

Published by Nicholas Woedroof, Assistant Editor

Hydrocarbon Engineering.
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NUS, Keppel and SLNG join forces to
develop new energy-efficient cooling
technology for data centres

The National University of Faculty of (NUS Keppel Data Centres Holdings Pte Ltd (Keppel Data
Centres) and Singapore LNG Corporation Pte Ltd (SLNG) have joined forces to develop a novel, energy-efficient and cost-effective cooling
technology for data centres.
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NUS, Keppel, SLNG in tie-up to develop better
cooling technology for data centres

October 21, 2019
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Singapore: LNG Terminal to Develop Data
Center

Shailaja A. Lakshmi October 21, 2019
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TRENDING Tencent set aside $70bn for cloud and Al data centre campuses
Power Usage Effectiveness Could Be Improved By 20% With New
Cooling System

By Antony Savvas| PUBLISHED: 18:15, 23 October, 2019| UPDATED: 18:15, 23 October, 2019
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Trio join forces to develop LNG-cooling system
for data centres

Published by Will Owen, Assistant Editor
LNG Industry,
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1. Molecular level investigations and stability analysis of mixed methane-tetrahydrofuran
hydrates: Implications to energy storage.
Kumar, A.; Veluswamy, H.P.; Linga, P.; Kumar, R; Fuel 2019, 236, 1505-1511
[DOI: 10.1016/j.fuel.2018.09.126] .

2. Direct use of seawater for rapid methane storage via clathrate (sll) hydrates.
Kumar, A.; Veluswamy, H.P.; Kumar, R; Linga, P.; Applied Energy 2019, 235, 21-30.
[DOI: 10.1016/j.apenergy.2018.10.085] .

3. LNG cold energy utilization: Prospects and challenges.
He, T.; Chong, Z. R.; Zheng, J.; Ju, Y; Linga, P.; Energy 2019, 170, 557-568.
[DOI: 10.1016/j.energy.2018.12.170] .

4. Methane hydrates: A future clean energy resource.
Yin, Z; Linga, P.; Chinese Journal of Chemical Engineering 2019 27 (9), 2026-2036.
[DOI: 10.1016/j.cjche.2019.01.005]. (Invited submission for a special issue on gas
hydrates)

5. Improved kinetics and water recovery with propane as co-guest gas on the hydrate
based desalination (HyDesal) process.
Nambiar, A.; Babu, P.; Linga, P.; ChemEngineering 2019, 3, 31.
[DOI: 10.3390/chemengineering3010031]. (Invited submission for Dr Babu for his
ChemEngineering travel award)

6. Thermodynamic and kinetic modelling of mixed CH4-THF hydrate for methane storage
application.
Khurana, M.; Veluswamy, H. P.; Daraboina, N.; Linga, P.; Chemical Engineering
Journal 2019, 370, 760-771. [DOI: 10.1016/j.cej.2019.03.172] .

7. Sodium dodecyl sulfate preferentially promotes enclathration of methane in mixed
methane-tetrahydrofuran hydrates.
Kumar, A.; Kumar, R.; Linga, P.; iScience 2019, 14, 136-146.
[DOI: 10.1016/.isci.2019.03.020] .

8. Economic evaluation of energy efficient hydrate based desalination utilizing cold energy
from liquefied natural gas (LNG).
Chong, Z. R.; He, T.; Babu, P.; Zheng, J.; Linga, P.; Desalination 2019, 463, 69-80.
[DOI: 10.1016/j.desal.2019.04.015] .

9. Techno-economic evaluation of cyclopentane hydrate-based desalination with LNG cold
energy utilization.
He, T.; Chong, Z. R.; Babu, P.; Linga, P.; Energy Technology 2019, 190212.
[DOI: 10.1002/ente.201900212]. (Invited submission for a special issue on Methane and
Natural Gas Utilization)



https://www.sciencedirect.com/science/article/pii/S0016236118316739?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306261918316544?dgcid=author&fbclid=IwAR2FZFz-omji2bVkuCT2zhRReiKRTppcPq5ZbBzCHaq1QIOs0Q_DQu4y2ko
https://www.sciencedirect.com/science/article/abs/pii/S0360544218325441?dgcid=author
https://www.sciencedirect.com/science/article/abs/pii/S1004954118317166?via%3Dihub
https://www.mdpi.com/2305-7084/3/1/31
https://www.sciencedirect.com/science/article/pii/S1385894719306321?via%3Dihub
https://www.cell.com/iscience/fulltext/S2589-0042(19)30086-0
https://www.sciencedirect.com/science/article/abs/pii/S0011916419303789?via%3Dihub
https://onlinelibrary.wiley.com/doi/abs/10.1002/ente.201900212

Publications

10. Clathrate hydrate formation of CO2/CH4 mixture at room temperature: Application to
direct transport of CO2-containing natural gas.
Zheng, J.; Loganathan, N.; Zhao, J.; Linga, P.; Applied Energy 2019, 249, 190-
203. [DOI: 10.1016/j.apenergy.2019.04.118] .
(Invited submission for a special issue on ICAE2018 Conference)

11.Morphology study of mixed methane-tetrahydrofuran hydrates with and without the
presence of salt.
Pandey, G.; Veluswamy, H. P.; Sangwai, J.; Linga, P.; Energy & Fuels 2019, 33 (6),
4865-4876. [DOI: 10.1021/acs.energyfuels.9b00490] .

12.Effectiveness of multi-stage cooling processes in improving the CH4-hydrate saturation
uniformity in sandy laboratory samples.
Yin, Z.; Moridis, G.; Chong, Z.R.; Linga, P.; Applied Energy 2019, 250, 729-747.
[DOI: 10.1016/j.apenergy.2019.05.077] .
(Invited submission for a special issue on ICAE2018 Conference)

13.Effect of temperature and pressure on the methane hydrate formation with the presence
of tetrahydrofuran (THF) as a promoter in an unstirred tank reactor.
Inkong, K.; Rangsunvigit, P.; Kulprathipanja, S.; Linga, P.; Fuel 2019, 255, 115705.
[DOI: 10.1016/j.fuel.2019.115705] .

14.Investigation of mixed methane hydrate formation kinetics in saline and seawater.
Veluswamy, H. P.; Kumar, A.; Kumar, R.; Linga, P.; Applied Energy 2019, 253,
113515. [DOI: 10.1016/j.apenergy.2019.113515] .
(Invited submission for a special issue on ICAE2018 Conference)

15.Effect of wellbore design on the production behaviour of methane hydrate-bearing
sediments induced by depressurization.
Yin, Z.; Huang, L.; Linga, P.; Applied Energy 2019, 254, 113635.
[DOI: 10.1016/j.apenergy.2019.113635] .

16.0n the importance of phase saturation heterogeneity in the analysis of laboratory studies
of hydrate dissociation.
Yin, Z.; Moridis, G.; Linga, P.; Applied Energy 2019, 255, 113861.
[DOI: 10.1016/j.apenergy.2019.113861] .

17.Investigation on the kinetics of methane hydrate formation in presence of methyl ester
sulfonate.
Inkong, K.; Veluswamy, H. P.; Rangsunvigit, P.; Kulprathipanja, S.; Linga, P.; Journal of
Natural Gas Science and Engineering 2019, 71, 102999.
[DOI: 10.1016/j.jngse.2019.102999] .

18.Innovative approach to enhance the methane hydrate formation at near ambient
temperature and moderate pressure for gas storage applications.
Inkong, K.; Veluswamy, H. P.; Rangsunvigit, P.; Kulprathipanja, S.; Linga, P.; Industrial
& Engineering Chemistry Research 2019, 58 (49), 22178-22192.
[DOI: 10.1021/acs.iecr.9b04498] .



https://www.sciencedirect.com/science/article/abs/pii/S0306261919307858?via%3Dihub
https://pubs.acs.org/doi/10.1021/acs.energyfuels.9b00490
https://www.sciencedirect.com/science/article/abs/pii/S0306261919309328?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0016236119310579?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306261919311894?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0306261919313224?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S030626191931548X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1875510019302513?via%3Dihub
https://pubs.acs.org/doi/10.1021/acs.iecr.9b04498
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Prof Mohammed Al-Beirutty &
A/Prof. Bamaga from King Ab-
dulaziz University, Saudi Arabia

Prof Rajnish Kumar from IIT
Madras, India

)arvment o
molecular

Prof S Suresh from NIT Tiruchirappalli, India Dr. Nayef Alsaifi from King Fahd University
of Petroleum and Minerals, Saudi Arabia




KEYNOTE/INVITED

AW
A
e O |

BY
3R
IR s e, 5. 7 L

S e e oo

ue Chain [ISNG-2019], Chennai,

Plenary Speaker, International Symposium on Natural Gas Val
India, Dec 10-11, 2019

Invited Seminar, Sun Yat Sen University, Zhuhai, Chi- Invited Seminar, South China University of
Technology, China, Oct 24, 2019

na, Oct 20, 2019

Institute Seminar, Guangzhou Institute of Energy Conversion (Gl
China, Oct 25, 2019

EC), Chinese Academy of Sciences,
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Invited Speaker, PPC PETROMAT symposium at Chulalongkorn University, Thailand
May 30, 2019

Guest Lecture, Vellore Institute of Technology, India
Dec 12, 2019

Other Keynote and Invited Seminars include:

« Keynote Speaker in International Conference on Unconventional Energy Resources (ICUER
2019), RGIPT, Rae Bareli, India, February 28-March 01, 2019.

o Invited Speaker, Joint workshop on Energy by NUS-UCalgary, Calgary, July 7-9, 2019.

« Invited Speaker, 15th International Conference on Properties and Phase Equilibria for Products
and Process Design (PPEPPD 2019), Vancouver, Canada May 12-16, 2019.

o Invited Speaker, Advances in Gas Hydrate Production Technology, Offshore Technology Con-
ference (OTC2019), Houston, USA, May 6-9, 2019.

« Invited Seminar, Centre for Chemical Engineering (SPIN), Ecole des Mines de Saint-Etienne,
France, July 18, 2019.

o Invited Seminar, Department of Chemical Engineering, Indian Institute of Technology Madras
(IIT-M), India, June 20, 2019.

« Invited Seminar, China University of Geosciences, Wuhan, China, October 22, 2019

o Invited Workshop Seminar, Indian Institute of Technology Madras, Chennai, India, December 9,
2019
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The 11" International Conference on
Applied Energy (ICAE2019)

In August 12-15, 2019, Linga Lab Postdoc Dr. Gaurav
BHATTACHARJEE presented his study on solidified natural
gas (SNG) during the 11th International Conference on
Applied Energy (ICAE2019) at Vasteras, Sweden. The oral

presentations have received recommendations to be
considered in the Applied Energy (IF = 8.426) journal.

AIChE 2019 Annual
Meeting

In November 10-15, 2019, Linga Lab Postdoc Dr. Gaurav
BHATTACHARJEE presented his study on solidified
natural gas (SNG) during the 2019 AIChE Annual Meeting
at Orlando, U.S.A.

1% ExxonMobil Singapore
Energy Centre Fellows
and Friends Luncheon

The 1% ExxonMobil Singapore Energy Centre Fellows
and Friends Luncheon was organized on December 13,
2019. Linga Lab members Himanshu Khandelwal, Dr.
Zheng Junjie and Dr. M Fahed Qureshi attended the
event and presented their work on carbon sequestration
via hydrates. Dr. Zheng Junjie was awarded ExxonMobil
Emerging Energy Research Fellow Award during this
event.
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Linga Lab members celebrating with our recently graduated Ph.D Dr. Junjie Zheng in the Commencement Ceremony!

From left to right: Mr. Akash, Mr. Bingbing Chen, Mr. Zhenyuan Yin, Dr. Junjie Zheng with his parents, Dr. Hari Prakash Ve-
luswamy, Dr. Gaurav Buattacharjee, Dr. Li Huang.

Our undergraduate Final
Year Project member
Mr. Kaneson MACHAPU
) celebrating graduation
with his family. He grad-
uated from the National
University of Singapore
with a Bachelor of Tech-
nology (Chemical Engi-
neering) with Honours
(distinction).
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A group photo of iga Lab taken via ZOOM amidst COVID-19

Editorial Team

Dr Junjie ZHENG
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Dr Zhenyuan YIN Dr Maninder KHURANA | Mr Marcus Neale GOH @ Mr Himanshu KHANDELWAL
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Department of Chemical and Biomolecular Engineering
National University of Singapore
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