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Tamugq team develops natural gas processing technology

novel process developed

by Texas A&M Univer-

ity at Qatar (Tamug) re-

searchers could help Qatar proc-

ess its natural gas while reducing
the country’s carbon footprint.

Developed in Qatar, CARbon-
GENerator (Cargen) reactor tech~
nology was conceived and de-
signed by Prof Nimir O Elbashir
and his research team at Tamugq
campus in collaboration with
Prof Mahmoud M El-Halwagi
and his co-worker Dr Debalina
Sengupta from the Artie McFer-
rin Department of Chemical En-~
gineering at the main campus in
College Station, Texas.

This technology is believed to
be the first of its kind that proc-
esses natural gas and captured
carbon dioxide to produce both
syngas, a valuable precursor to
numerous  hydrocarbon  feed-
stocks that drive Qatar’s econo-
my, and high-quality solid car-
‘bon nanotubes.

Elbashir's research focuses
on converting natural gas into
valusble hydrocarbon products,
including ultraclean fuels or use-
ful chemicals, in a process called
gas-to-liquid conversion, or

GTL. A major drawback of GTL
processing is that it produces a
Iot of CO2, which increases Qa-
tar's carbon footprint.

ashir and researchers at
both campuses have focused on
how to reduce CO2 emissions
and reduce Qatar's carbon foot-
print.

The Cargen technology was
developed to advance the dry
reforming of natural gas, which
is especially attractive as it con-
wverts methane and CO2 through
a reactor to produce syngas, a
mixture of carbon monoxide and
hydrogen that is then processed
to make liquid hydrocarbons and
ultraclean fuels.

This process, however, re-
quires a lot of heat to drive the
chemical reactions. This heat
usually comes from burning fuels
which emits even more CO2.

Elbashir's team has designed
the novel Cargen reactor, a sec-
ond reactor added to the reform-
ing process, along with a catalyst
to drive the chemical reactions to
produce expensive carbon nano-
tubes and syngas from CO2 and
methane.

These high-quality carbon na-

Prof Nmir hir

and his rese

notubes canbe used in severalin-
dustries in Qatar, including steel
and cement, while the syngas can
be turned into ultra-clean fuels

and value-added products. The
process can be driven by either
electric or solar power, elimi-
nating the need to burn fuel and

thereby resulting in much lower
CO2 emissions than convention~
altechnologies.

“We are making Qatar CO2

emissions into two products that
are important to the economy in
Qatar and will broaden the role of
hydrocarbons in Qatar's manu-

facturing facilities” Elbashir
said.

“CNTs are very expensive and
extremely versatile, and can be
used to manufacture products
such as computers and other
high-quality materials. And at
the same time, we are also pro-
ducing syngas, which can then be
used to make the chemicals Qa-
tar's processing industries rely
on.”

The Cargen reactor is a result
of a nearly $Smn Exceptional
Proposal grant from the Qatar
National Research Fund's Na-
tional Priorities Research Pro-
gramme, said PhD student Mo~
hamed Sufiyan Challiwala, who
has been a significant contribu-
tor to the project.

Dr Hanif Choudhury, a re-
search scientist in Elbashir's re-
search group, said: “The Cargen
concept of CNT generation has
been validated at the micro-,
milli- and gram scales, with the
quality of the carbon nanotubes
controlled and preserved at every
scale”

The next step is partnering
with industry collaborators to
scale up the technology further.
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Qatar is one of the world's top producers of natural gas — and unfortunately, the carbon dioxide that comes with processing the
natural resource into usable products. But a novel process developed by Texas A&M University at Qatar researchers could help
Qatar process its wealth of natural gas while reducing the country’s carbon footprint

Developed in Qatar, the CARGEN reactor technology was conceived and designed by Professor Nimir O. Elbashir and his
research team at Texas A&M's Qatar campus in collaboration with Professor Mahmoud M. El-Halwagi and his co-worker Dr.
Debalina Sengupta from the Artie McFerrin Department of Chemical Engineering at Texas A&M's main campus in College
Station, Texas (USA). This technology is believed to be the first of its kind that processes natural gas (methane) and captured
carbon dioxide (CO2) to produce both syngas, a valuable precursor to numerous hydrocarbon feedstocks that drive Qatar's
economy, and high-quality solid carbon nanotubes (CNTs). And unlike conventional processes, all without releasing more CO2
into the atmosphere.

Elbashir's research focuses on converting natural gas into valuable hydrocarbon products, including ultraclean fuels or useful
chemicals, in a process called gas-to-liquid conversion, or GTL. A major drawback of GTL processing is that it produces a lot of
CO02, which increases Qatar’s carbon footprint and has led to the finy country being named the world’s leading producer of CO2
per capita

Under the umbrella of the Texas ASM Engineering Experiment Station (TEES) Gas and Fuels Research Center (GFRC)
headquartered at the Qatar campus, Elbashir and researchers at both campuses have focused on how to reduce CO2
emissions and reduce Qatar's carbon footprint. Elbashir directs the GFRC, one of the largest TEES research centers and a
major initiative, bringing together 32 multidisciplinary scientists and professors from Texas A&M'’s campuses in Texas and Qatar,
all working in the same area but from different angles to speed up technology development in natural gas processing.
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The CARGEN technology was developed to advance the dry reforming of natural gas, which is especially affractive as it
converts methane and CO2 (both greenhouse gases) through a reactor to produce syngas, a mixture of carbon monoxide and
hydrogen that is then processed to make liquid hydrocarbons and ultraclean fuels. This process, however, requires a lot of heat
fo drive the chemical reacfions. This heat usually comes from burning fuels, which emits even more CO2
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