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“Hi everyone, I hope you are well
and enjoying the autumn term! I 

thought I would offer a few 
personal thoughts which are 

aligned with the theme of 
December issue.

COP26 has just ended and the 
outcomes of all the negotiations

have brought the world a little
closer together (though arguably

not enough) in terms of what needs
to be done. Concessions and 

promises have emerged from
difficult conversations amongst

nations at various stages of their
development; only time will tell 
whether these promises will be

kept but I remain optimistic albeit
cautiously so. The energy

companies have a crucial role to 
play in our collective effort to 

address the global grand challenge 
of climate change. They have the 

personnel, infrastructure, 
experience, expertise, and, without
doubt, the motivation to be part of 

the solution. Some of them have 
made significant changes in their

directions of travel, away from
fossil fuel production, and towards

a net zero approach, which now
permeates these organisations with

leadership coming from the very
top. Others are on the way. 

My personal feeling is that it is
important for us to help with
the acceleration of this
transition and to ensure that
any solutions which emerge
from it are connected through
a systems-based, holistic
approach. It is also important 
that emphasis is placed not 
only on the technologies being
created but also, crucially, on 
the technologists. Simply put, 
in addressing the climate
change challenge, what is
needed is not just (massive) 
pivoting in terms of 
technologies (and the painful
decisions that flow from that) 
but also, critically, in terms of 
the mindset. We all (and not 
just the energy companies) 
must realise that tough choices
are necessary in terms of how 
we live our lives, and that
realisation must happen now.

In any event, very best of luck
with any deadlines that you
may have at the end of this
term. Please do enjoy the break 
and come back refreshed. To 
those celebrating, happy 
holidays to you and your loved
ones!

With best wishes,

Omar Matar
The Head Of Department
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I am thrilled to present this 
second issue of the Pipeline! As 

a celebration of sustainability 
week, I have chosen to dedicate 

this issue to the future of the 
petroleum industry. The paper 

focuses on both how the 
petroleum industry is adapting 

to growing environmental 
concerns as well as on the 

growth of traditionally 
petroleum-based product

replacements. We have 
curated for you a selection of 
articles around this to give 
you a more holistic idea of 
the realistic applications of 
our current move towards 
sustainability. I hope you 
will enjoy all the articles our 
wonderful team of writers 
have created around 
this theme !
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EXPERIENCE

NOT 
GRADES

HANA KHATIB gives you advice on the best study mindset

Has Imperial made you feel stupid
and dumb? Do your
grades disappoint you? If so, this
article is for you! Be it you are in
your 1st or 4th year; I will try to tell
you what have learnt about
accepting how not to be the best.
A frequent problem we, as students,
find ourselves having, especially in
the 1st year, is that we are no longer
the ‘best’ in our class. We have been
used, our whole life, to getting top
marks and now, when pouring our
heart and soul into a project, even a
pass seems unattainable! As we are
used to school standards, we
often are disappointed by such

results and that is because we are
still in the school mindset (where an
80 is the minimal
acceptable grade!)
Getting used to this may be one of
the greatest challenges some have to
face at Uni! And my forward advice
for this is: Change that mindset!
This is obviously easier said than
done but as the course goes on, you
will unconsciously start to accept it.
Your grades do not reflect how much
of an amazing chemical engineer you
are! They reflect nothing really….
They are here to guide you, help you
progress and, most importantly, for
you to get your degree. What really
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matters in this degree is the experience,
not only within but also outside of your
degree! University is a once-in-a-lifetime
kind of experience (unless, of course,
you decide to do another degree) so make
the most out of it.
As a 3rd year, I have been through quite a
lot already! And what I can tell you is
that: out of all the coursework and exams
I have done, some which I did not enjoy
one bit, I did well in, whilst others I really
enjoyed and which made me learn loads, I
did not do so well in. Of course, this is not
a correlation, not enjoying a piece of work
does not mean good grades and vice
versa. But it has happened! My 1st year

strengths and weaknesses whilst making
you develop organizational skills and an
ability for time management. These skills
are the very things employers are looking
for, regardless of the industry! Whether
you obtained a good or a bad mark,
whether you have enjoyed the piece of
coursework or not, you will have learnt
all of this!
Now, onto the overall University
experience! You must have heard a
hundred times ‘Join Societies, make the
most out of the opportunities Imperial
offers!’ and, by now, you must sick of it.
Yet, this is the very advice I wish to give
you today. We are attending one of the

self would have said
“regardless of the
experience, I just
want good grades”,
but my mindset has
now matured to:
“enhanced learning
experience which is
enjoyable over ‘good
grades’ any day of the
week”. Though I
evidently still want to
pass the course, the
grades I get don’t
matter nearly as much
as the engineering
experience I have gain. Concretely, what I
do and advise you to do is: when receiving
feedback for a piece of coursework, think
about ‘what have I learned’ as opposed to
‘what mark did I get’.
A lot of the coursework we are
given are examples of industrial
problems. This is because it is essential
for us to go into the working world
knowing how to solve a problem: which
steps to take, how to present our
findings and how to perform the relevant
calculations/code etc. But you will also
find that beyond these practical
considerations, it teaches you how to
work in a team, understanding other’s

most diverse
universities in the
country and living in
one of the most
amazing cities in the
world (This is an
unbiased and
objective opinion!).
There is so much to
do so do not just sit in
your room and study
all day long! Follow
Umang’s 80/20 rule,
work your best but
not your complete
best, then go have fun

By following this advice, I now have many
‘interesting’ stories to tell all of which
occurred during my time here at Imperial!
For example, in first year, one evening,
my flat mates and I gave each other bad
haircuts.These experiences are important!
In 40 years from now you are not going to
remember doing a random thermo
problem sheet or writing up a lab report.
You are going to remember things like
messing around on HoloLens during labs
with your group or escorting friends who
had a bit too much to drink! I hope my
‘words of wisdom’ will slowly change
your perspective on grades, and that you
all continue having fun but guilt free!

Follow Umang’s 80/20 
rule, work your best but 
not your complete best, 

then go have fun! 

“
”



The Pipeline I December 2021 I Issue 2 9

WINTER
WELLBEING

It can be usual to
experience a little bit of a
low mood during
Autumn/Winter in
the UK, it is dark earlier
in the evening and the
weather is getting a bit
chilly! The article covers
a few tips which might
help to boost mood over
the Winter months.
It’s important
to remember that the
NHS recommends
taking vitamin
D supplements during
Winter, vitamin D can
have an input on how you
feel so it’s a good idea to
do this. Aside from this,
it’s a good idea to try and
stay connected with
friends/family over the
Winter months and
during the holiday time.
Do try and make sure
that you take a break
over the Christmas
period as things will get
busy again in
January. You can
sometimes spend time
with people and still feel
lonely- this may be as
generally speaking we
are looking for
meaningful and enjoyable
connection with others.

By Faith Marsh

This is more
challenging in recent
times, however there are
some activities that you
can hopefully still
enjoy and engage
with other people.
Opening the 
window may help 
you get as much 
fresh air as 
possible. Try to 
choose a spot 
with lot of 
natural 
light
to 

I’m allowed to 
rest. I do not 

have to be 
productive to 

feel worthy. My 
feelings are real

and they are
allowed to

be present.
I am doing

enough. I
can take
a break

from
the

work 
if you 

can.Do try 
and have

some exercise 
outside, even a short 
walk can benefit you 

both mentally and
physically.
Those of you who have
spoken with me before
may know
of affirmations. These are
little sayings which you
can repeat/write down or
think to help disrupt
negative thinking. Some

news 
cycle. I 
deserve to 
share my feelings
with loved ones. I 
can spend extra time 
on myself. There are also 

some people who may 

be particularly impacted
by the seasonal change- if
you think this is the case
then please do book in to
see a GP or get in touch
for further support..
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Scan the QR code to fill out a survey
Or email jjd120@ic.ac.uk

Any
Cool Product

Idea ?

Share Them with the Chem Eng Regalia
and they will make it happen ! 
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he growth in
concern about climateT

change in the 20th century1 and
the more recent drive
to achieve carbon
neutrality has led to
questions being raised about
one of the thriving industries
of the modern world-
petroleum engineering.
Granted, the industry that first
popped up in the heady days of
the industrial revolution2 was
a defining one that drove –

By Juproop Lalli

quite literally - innovation to
the modern day, giving rise to
the automobile and the other
gas guzzling machines that
take us from A to B, but it has
become a go-to scapegoat for
the media when it comes to
climate change. The
future picture of it can only be
declared fuzzy at best. But is
everything we are told about
the industry objectively
correct, from
its chequered past to the

running of it nowadays? Or is
this simply yet another case of
media bias painting
a perceived image of
the industry through a lens of
suspicion and blame?
Regardless, the purpose of this
article is not to pick apart
opinions with facts, that rabbit
hole of literature is saturated
enough, but rather to explore
the history of petroleum
engineering and where it might
end up in the future.
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grew the industry. It first
started to be taught in
universities in the early
1900s7 (Britannica, 2018),
first as part of geological
degrees, and then later within
self-contained degrees
titled ‘petroleum
engineering’. New oil wells
started popping up all over the
world as petrol became the
liquid gold commodity that it
is still considered today, with
colonies bearing the brunt
of these explorations as the
western empires became to
search for their new-
found money maker. The
industry grew further still as
the development of
more combustion-
based transportation modes
became popular, as well as
the wars of the 20th century
forcing the acceleration of
extraction and full-scale
operations to fuel the war
effort on both sides, making
petroleum engineering a high
demand industry as the world
became more mechanised.
Safety became a prominent
issue when a huge explosion in
1937 killed 300
people8 (Britannica, 2018) due
to a gas leak, introducing
legislation to limit who could
do petroleum engineering, and
thus incorporating a large
consideration of risk and
prevention into the industry as
standard. In the remaining
years of the century, processes
became more complex, taking
into account the ever-
developing technology
of control and monitoring,
with seismology being

incorporated more and more
into the effects of drilling and
seeking new oil fields, whilst
offshore drilling took off in the
1960s.9 (Offsore energy
2010) In the final 20 years of
the century, developments like
the internet opened up more
collaboration and sharing of
ideas, which helped the
industry go from strength to
strength as consumption of
petrol kept on growing.
This all occurred whilst the
whispers of climate change
were in their infancy, and not
mainstream by any account
until the late 1980s10,(The
conversation, 2018) and
the industry‘s runaway succes
s was not limited on any
account other than economic
politics11,(Britannica,
2020) but this would soon
change. With the herald of the
21st century, the
times shifted and corporate
responsibility became more
pressing, placing petroleum
engineering’s industry under
a fine lens, and, fast forward
20 years, we have
the landscape of today.
But what does petroleum
engineering look like today? To
give this context,
we first must define what we

The evolution of the field
throughout the centuries could
help to hint at what the future
might hold, so this exercise
may help merit a more
reasonable prediction for what
comes next, but, of course, this
is not definite in nature. It may
happen, or it may not, who can
say. Nonetheless, the natural
path of progression says we
should start this journey in the
most logical place-
the beginning.
The decade is the 1890s3,(Brita
nnica, 2018) and the
location is California, The
United
States of America. Geologists
have been tasked with the
separation of water and
oil producing zones in the
production wells to stop the oil
and extraneous water
mixing. The close links of the
metallurgical, mining and
geological engineers tasked
with this directly created the
industry of petroleum
engineering, which formally be
came an institute in 1957 called
the American Institute of
Mining, Metallurgical and
petroleum engineers. Whilst
true that this was not the first-
time oil had been drilled out
from a well, with some records
suggesting this to be as early
as 347AD in China4,(offshore
technology, 2019) it was the
formal start of petroleum
engineering as an industry.
Oil and petroleum had almost
always been used a fuel
source before this, with usage
in lamps and lanterns dating
back almost
15,000 years,5(wikipedia) but
demand for petrol sky-rocketed
in the 40 years after the
creation of the internal
combustion
engine6 (Young people’s trust
for the environment) and
the subsequent demand
of petrol, as fuel for transport
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maritime lawyers, 2020) with
the 2 biggest launched in this
period.

The final new move for the
petroleum engineers has been
the move into shale gas, which
has again been met with much
controversy, but has enabled
greater engineer employment
than ever before16;(Britannica
2018) also implementing the
work of geoscientists and
environmental engineers has
allowed the play into
different environments for
shale17,(Britannica 2018) all
whilst they drive continually
for more environmental
sustainability. Amidst
allegations of greenwashing,
and companies admitting to
shifting the focus in the past,
the past 2 years really has seen
the drive to be more long-term
thinking, with many
companies within industry
announcing their intentions to
hit carbon neutrality sooner
rather than later, and this
has influenced the industry’s
newer enterprises as a
result. It does show that,
despite some of the cons
associated with the actions of
the industry in recent years,
they have moved to
make amends to this and are
still in the process of doing so.
Moving on to the final part of
this exploration, who can

really predict what the future
of Petroleum Engineering
holds? Predicting the future
really is not
straightforward, given how
everything that happens right
at this instant has a profound
effect on what will happen
tomorrow, the day after, and
so on and so forth, but we can
still speculate. As we have
seen, the shift in the onus of
petroleum engineering in the
past 20 years does show that
the industry can move very
fast in a short amount of
time, so if the focus is put
onto the long-term and certain
inevitabilities, we can predict
more safely without the fear of
being too radical or
inaccurate.

In this vein, let us then look at
some basic definitions to help
draw some conclusions;
A petroleum engineer is, by

mean by ‘today’, especially
given how the industry is still
subject to ever shifting
patterns and breakthroughs,
and making a generalisation
here prevents us from falling f
oul of the newest things which
are happening right now. So,
for argument’s sake, lets
analyse the past 2 decades
years of the industry, since the
year of the millennium. A quick
search for what a petroleum
engineer does nowadays splits
the industry into 3
main fields12 (University of
Aberdeen, 2021)- drilling,
production, and reservoir. In a
nutshell, petroleum
engineers within these 3
fields are focussed
on the extraction of oil, the
optimisation of processes from
an economic point of view, and
the analysis of the safety of
processes, regardless
of shore location.

Contrary to what the media
will tell you, petroleum
engineering really does take
into account its impact on the
environment 13 (QII, 2018) and
as part of the optimisation
process, it uses the latest
technology to reduce
unwanted by-products. In the
past 20 years, the role of
petroleum engineers has
evolved to concentrate on
deep-floating
oil platforms14(Britannica
2018), which are more
permanent fixtures within the
sea beds that concentrate on
deeper extraction15,(Texas

Oil had been 
drilled out of a 
well as early as 
347AD in China

placing petroleum 
engineering’s 

industry under 
a fine lens

3 main fields: 
drilling, 

production, and 
reservoir

“
”

“
”

“
”
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oil and gas per year globally,
we only have 52 more
years19 (Simply
Switch) and 50 more
years20 (MET
group, 2019)of gas and oil
respectively, with the
assumption that no new
reserves are found in that time
period. Being generous here,
let us assume that both will
run out in 55 years, and, with
no oil and gas, there
will surely be no petroleum
engineering industry ... or will
there? In the words of Dr
Miskimins21,(Oilman
magazine, 2021) the head of
petroleum engineering at the
Colorado school of Mines, the
move out of oil and gas for
petroleum engineers will not
be a switch, but rather
a transition, so the definition
of petroleum engineering
could yet change to encompass
more renewable energy and
alternative ‘petrol’ fuels
instead. One such example of
this could be the latest
breakthrough by scientists in
Zurich22 (Science daily
2021) who have created a plant
that creates fuel from sunlight
and air, dubbed ’solar
kerosene’ - with this in need of
scale up (should it come
into fruition) for production,
petroleum engineering has the
necessary workforce to bring
this into reality, as their
skillset will come in useful for
this process. If this does not
happen, another viable shift for
the petroleum engineering
industry is the permanent
housing of carbon capture
storage because the engineers

definition18,(Collins) an
engineer concerned with
the entire process of oil and
gas extraction, from economics
to environmental impact,
which is generally
known information.

From this, it is therefore no
surprise that the industry of
petroleum engineering is
concerned with the so-called
“cradle-to-grave" lifecycle of
oil and gas, but usually only to
the point at which the petrol is
released from their hands and
consumed. Why is this relevant
to our predictions then? Going
back to the inevitabilities we
mentioned, the industry is set
to face one such event that will
no doubt change the landscape
of its operations, and this
is certain. I am referring to, of
course, the end of oil and gas.
The latest figures from
2019 suggest that, at the
current rate we are consuming

will be dealing with precisely
the same sort of fluid flows (in
terms of natural gas) and can
adapt the process to be putting
the CO2 into the existing well
infrastructure rather
than extracting it out, which
certainly boosts carbon
neutrality prospects and the
future of the industry in the
long term. In simpler terms,
one day in the long-term
future, the title of a petroleum
engineers might be applied to
engineers who fill oil wells and
other pockets of space in the
ground with carbon instead of
those who extract from here.
Nonetheless, in the lead up to
this, however, the petroleum
industry will continue to grow
in demand as the
industry remains reliable for
the short-term, with
estimations suggesting it will
stabilise at 100 million barrels
a day23 (Oilman
magazine, 2021)from 2030 to
2050, and natural gas demand
will continue to rise as well.

Petroleum engineering
certainly has tread a long path
to get to where it is now, and
has further yet to go, but with
our old-current-new article
done, it can only be a game of
wait and see. If you excuse the
pun, we end here by waiting
for what is next up in the
pipeline.

At the current 
rate we are 

consuming oil, we 
only have 50 

more years of it The petroleum
industry will

continue to grow in 
demand as the 

industry remains re
liable for the short-

term

“

” “

”
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Insights from
Professor 

Jason Hallet
spoke with Professor Jason Hallett about his research into
biorefineries, the challenges his group is currently faced with, and the
future of the petroleum industry.I

By Zoya Nayyer Sohaib

Zoya Sohaib: Can you tell us about
your research?
Jason Hallett: I do research around a
lot of different areas, mostly around
solvent-based processing. We do a lot
of process development work and
sustainability – so how do you build a
more sustainable pathway from X to
Y. Most prominent in that is our
biorefinery research, which involves
looking at improved ways of
fractionating trees in order to make
chemicals & materials that are
sustainable and carbon dioxide-
neutral, as replacements for current
petrochemical products. The most
obvious angle would be biofuels. For

example, using ethanol to produce
sugars that could be used in the
bioeconomy. So how do you get sugars
from trees rather than from
sugarcanes, crops, that sort of thing.
ZS: That’s interesting! So what
drove you to choose this as your
research area?
JH: I guess the main motivation for
me was seeing the effects of climate
change. I was looking at pollution and
climate change – if one wants to tackle
climate change, one has to target the
source points of carbon dioxide, the
biggest one being electricity. The
other major sources are industrial
emissions (including petroleum
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refineries, which account for one-
third of industrial emissions) and
emissions due to transport. If we solve
the electricity generation problem
with wind and solar and such how will
we make things? This is a very basic
question. In the history of human
civilisation, we’ve always gotten our
energy & materials from the same
place – so we make houses out of
wood and we burn wood for heat.
Later on, we built things from plastic
and we burn petrol to fuel our cars.
It’s no different, the source industry is
the same at large scale. The
petrochemical industry currently,
which is about half a billion tonnes a
year, is dwarfed by the power sector.
There is a disconnect in terms of how
people look at the future – so we will
get all our electricity from solar and
wind, but where will we get the
chemicals from? Petroleum? No,
because 93% of a barrel of oil is
primary alkanes, which can only be
burned for energy and not to make
materials. So we can either redevelop
our entire understanding of chemistry,
or we can look for alternative sources.

Renewable is a viable source there –
there are billions of tonnes of
cellulose produced on earth every
year, without our involvement, and

most of that just rots in the field. How
do we utilize that as a resource, to
shift the materials and chemicals
production? There’s no reason we
need to make polymers from ethylene,
for instance, or we can still make it
from ethylene and get the ethylene
from biomass rather than petrol.

ZS: What would you say is the single
largest challenge you’re faced with,
in your research?
JH: It’s definitely capital intensity.
We’re attempting to compete with an
industry that is not only well-
established but also has 10 billion
dollars’ worth of steel set up at each
of their sites and it is really difficult.
If someone were to set up the
petroleum industry today, it wouldn’t
work – they’d face the same problem.
This sort of capital intensive activity
is nearly impossible to begin from
scratch. The bioplastic industry is a
great example. The largest polylactic
acid plant currently in operation is
something like 50,000-60,000 tonnes
a year, and the average petrochemical
polyester plant is about 1.1 million
tonnes. So why are they struggling to
compete economically? Well, they’ve
got no economies of scale, and
building that up is extremely

The biggest source 
point of carbon

dioxide is
electricity

Petroleum 
refineries account

for one-third of 
industrial
emissions

“
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challenging. The scale-up process
takes up a lot of time and is capital-
intensive.
ZS: So even if we’re got the entire
process set up, scalability is a whole
separate issue.
JH: It is. Scalability is everything with
new technologies. Venture capitalists
are unwilling to invest huge amounts
into technologies that have not yet
been adopted at a large scale, and
there is investment resistance there.

with petroleum. Or easily
transportable gas. There is some
question around how that’s going to
look. But in short, yes we’re building
biorefineries, not petroleum
refineries, so that’s going to happen in
the next 20 years. I suspect we’re
going to operate on a smaller scale,
because the economies of scale in
biorefineries are more limited than in
petroleum.
ZS: In your opinion, what do the
nextZS: How close

are we to
replacing
traditional
refineries
with
biorefineries
on a
commercial
scale?
JH: At the
moment, we
have 4
commercial-
scale
biorefineries.
In terms of
the total
volume, it’s
not even 1%. In terms of the direction
of travel, its actually reasonably
obvious that this is going to be the
way things go. The question is, what
are those biorefineries going to look
like? Are they going to look like
traditional refineries? Is it going to be
the same scale? The challenges on the
front end, in terms of feedstock
logistics in biorefineries, are much
more difficult because we don’t have a
dense liquid point source like we do

10 years look
like for the
petroleum
sector, as the
world moves
towards
renewable?
JH: In the next
10 years, I
don’t think the
entire sector
will shut down
but it will
shrink
considerably.
That’s just
because of
diversification
of investment

from petroleum to other renewable
sources.

By Zoya Nayyer Sohaib
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probability of continuing ocean
acidification and increasing frequency of extreme heat as
“virtually certain”, for example, makes plain the necessity
of immediate, impactful, and international action to
mitigate warming (IPCC, 2021). The World Resources
Institute reports an emission of 48.9 GT of CO2 equivalent
in 2018, 75.7% of which originated directly from the use of
coal, oil, and natural gas (World Resources Institute,
2021; IEA, 2021). Utmost priority should, therefore, go to
reducing the petroleum industry’s emissions, and one
method of doing so might be to pivot their focus to
hydrogen production by steam reforming.

Once in hand, hydrogen is a reasonably miraculous fuel,
particularly where emissions are concerned. It burns in air
to generate only water, for instance, whose contribution to
warming is capped by the amount of “non-
condensable” gases (e.g. CO2) present in the
atmosphere (ACS, no date). Hydrogen also contains
about 3.1 times as much energy per unit mass as gasoline,
meaning that less hydrogen, gravimetrically
speaking, is (theoretically) required to do a job currently
done by petrol (Mazloomi and Gomes, 2012). A notable
issue with hydrogen, however, is its volumetric energy
density. As a gas at atmospheric conditions, hydrogen’s
energy per unit volume is low compared to that of
conventional solid or liquid fuels, meaning that it must be
compressed to serve as an effective source of power.

The 2021 IPCC report on Climate Change is really
as close as scientists ever get to banging their
heads against a wall to make a point. Describing the

Hydrogen Production by Steam Reforming
By Michael Gadaloff
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ECULE
High-pressure vessel technology has
been used in vehicles for decades,
though. 95% of buses in Los Angles, for
instance, run on Compressed Natural
Gas at about 248 bar (CTCN, no
date; TIAX LLC, 2003). It would be
presumptuous to say that hydrogen
tanks (approximately 350-700 bar) are
outside the realm of feasibility (US
Department of Energy Office of Energy
Efficiency & Renewable Energy, no
date).
A somewhat more significant obstacle
to large-scale implementation of
hydrogen is the amount of heat
required for production –
that high energy density has to come
from somewhere! In the case of
steam reforming, methane and water re
act to generate hydrogen and carbon
oxides, the heat necessary
(ΔrH298ΔrH298) for which is prohibiti
vely high. Three main reactions
typically take place when natural gas
(84.6 - 96% methane) undergoes steam
reforming, the equation and heat
required for each of which are
given (Kaczmarczyk and Gurgul,
2021; Faramawy, Zaki and Sakr,
2016; Makkee, van Diepen, and Moulijn,
2013):

If the hydrocarbon supply consists
of molecules containing more than one
carbon atom (as is the case for coal and
oil), the compounds present are first
converted to
methane (Kaczmarczyk and Gurgul,
2021):

The energy necessary for hydrogen
production is significant, as indicated
by the positive heat requirements
of reactions one and two. In
a traditional fossil fuel refinery, the
product hydrocarbons can be used
to supply this heat as the processes
occurring in the plant are relatively
low-energy separations. This,
unfortunately, isn’t the case with
hydrogen, and another energy source is
necessary, even if some of the heat
generated by reactions three and four is
recovered.
Nuclear power presents a solution to
this heat problem. And, indeed, there
are already plans to
implement hydrogen production
processes in plants such as Sizewell C in

The future of energy as we know it
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the UK (EDF, no date). So why then
don’t we use nuclear to generate
energy directly? There are several
reasons, chief among them being that
the product of a nuclear plant is
typically electricity, and electricity isn’t
the only fuel required by people.
Electric planes, for instance, are
not feasible with current battery
technology (Narishkin, Ocbazghi, and
Cameron, 2021). Electricity is also
difficult to store; batteries tend to leak
charge and degrade over
time. Additionally, nuclear isn’t more
prevalent because of the current
economics of hydrocarbons: they are
profitable, and so a complete change
in energy source would incur
unnecessary expense for fossil fuel
companies. Hydrogen,
meanwhile, is more than 100 times
as energetically dense as even the most
modern lithium-ion
batteries (Mazloomi and Gomes,
2012; University of Washington Clean
Energy Institute, no date). Hydrogen
also doesn’t lose energy during storage,
and, as we’ve discussed, can be
produced from fossil fuels.

Even with nuclear supplying the heat
necessary to generate hydrogen, there’s
still a catch: one of the products of
reaction three is CO2. It would seem
that we’re back at square
one generating carbon dioxide, but this
isn’t necessarily the case. The
production of both hydrocarbon-based
fuels and hydrogen generates carbon
dioxide. But when combusted, hydrogen
does not produce CO2; it burns
according to reaction five to produce
only water, as mentioned earlier:

The use of hydrogen would, therefore,
make decarbonising the economy
significantly easier. Rather than
removing carbon from everywhere
a fossil fuel is burned, be it an
electricity plant, a jet engine, or the
kitchen stove, we would only have to
capture CO2 wherever hydrogen is
produced. You can imagine it like you
need groceries and have two choices:
buy everything at a supermarket or visit
a different shop for each item. The
former is significantly easier than the
latter in most cases, even if it still
requires some time.

Steam reforming to produce hydrogen
clearly has benefits. And while
significant scale-up of the process
would inevitably require that we
overcome a range of engineering
hurdles, the underlying technology
already exists, and the threat posed
by Climate Change is existential. In his
2021 address to the UN Security
Council, David Attenborough stated that
“we are today perilously close to tipping
points that, once passed, will send
global temperatures spiralling
catastrophically higher” (Sir David
Attenborough speech to the UN Security
Council, 2021). We need to act now to
stop planetary warming, and significant
action might only require one molecule
and one process.
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ALTERNATIVE
PRODUCTION ROUTES 

FOR

PETROLEUM
By Yi Cong Wang
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Petroleum is a brownish
viscous liquid consisting
of a mixture of different
hydrocarbons, the main
component of which is
alkanes, in addition to
elements such as sulphur,
oxygen, nitrogen,
phosphorus and
vanadium. Currently,
88% of the petroleum
extracted is used as fuel
and the other 12% as raw
material for the chemical
industry. [1]
As the use and extraction
of large quantities of
petroleum can lead to a
number of unfavorable
socio-economic and
environmental impacts, it
is hoped that
replacements for
petroleum can be found.
Indeed, petroleum spills
from tankers can, for
instance, cause serious
damage to fragile marine
ecosystems. Nowadays,
petroleum as an energy
source is already being
gradually replaced by
clean energy sources such
as solar and wind power,
while alternatives to
petrochemicals are still
on the way to being
explored, and this article
will give a brief
introduction to several of
these alternative
production routes.

Petrochemicals
Petrochemicals are
obtained by further
chemical processing of
the raw oil provided by
the refining process. The
first step is the cracking
of raw petroleum and gas
(e.g. propane, petrol,
diesel, etc.) to produce
basic chemical raw
materials represented by
ethylene, propylene,
butadiene, benzene,
toluene and xylene.
The second step is
to use the basic
chemical raw
materials to
produce a variety
of organic chemical
raw materials and
synthetic materials.

Alternative ways
Based on ethylene's
chemical formulae, it is
easy to tell that
theoretically, anything
containing carbon and
hydrogen could be used as
feedstock to produce
ethylene. For instance,
from other fossil fuels,
such as coal or natural
gas; or renewable sources
such as maize, palm fruit
or sugar cane; or from
recycled carbon dioxide.
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From other fossil fuels
The possible routes from
coal to ethylene are
cracking of liquid coal
extracts; direct synthesis
from synthesis gas;
dehydration of methanol
from coal; and
hydrogenation of
acetylene from coal.[3] As
for natural gas, there are
currently three main
ways to produce ethylene,
including natural gas to
ethylene through
methanol, Fischer-
Tropsch synthesis route,
and oxidative coupling of
methane [4].
However, I think this way
is only practical for
countries that are rich in
coal and natural
gas. Moreover, coal and
natural gas are non-
renewable fossil fuels,
like petroleum, and if the
current use of
petroleum is diverted to
these two, the
consumption rate of
them will increase and
the price of the finite
resource will rise as
well, finally
may becoming the next
"petroleum".

From carbon-dioxide
Carbon dioxide can be
captured and converted
into methanol and then
methanol to make
ethylene or canbe directly
electro-reduced to C2H4

on the surface of
metal catalysts.

For example, 
The Cu

mesocrystal
catalyst, which is 

derived by the in-situ
reduction of CuCl film,
can be used to catalyse a
stable and selective
electrochemical reduction
of carbon dioxide to
ethylene in 0.1 M
KHCO3.[7] Moreover, the
Cu mesocrystals can help
the reaction to achieve a
high selectivity, the
faradic efficiency ratio of
C2H4 to CH4 can achieve
18 under proper
conditions.
Most remarkably, the
Cu mesocrystals are
stable and selective
towards C2H4 for over six
hours. Exposure to or
atmospheric
contaminants during
reaction also does not
significantly change the
catalytic activity of the
Cu mesocrystals. Since
there might be many
unexpected circumstances
outside, for example bad
weather, the stability of
catalyst is very important
for industrial production,
which is an important
reason for the superiority
of Cu mesocrytals over
other Cu-based catalysts,
also leading to a good
development prospect of
it.

One of the most
significant advantages of
using carbon dioxide for
Conversion is mitigating
the greenhouse effect.
However, many problems
are still to be overcome in
the industrialisation of
this route, for example,
the capture of carbon
dioxide will highly
influence the process
economics [5].

From renewable sources
(biomass)
Increasing crop yields as
well as the development
of cheaper enzymes by
means of technological
advancements, have led
to a lower production cost
of ethylene from
renewable sources. In
addition, the
environmental discussion
relating to climate change
will lead to increased
pressure from public
opinion favouring renewa
ble solutions, which will
also influence the
chemical industry to
make a gradual shift in
this direction.
Fermentation is a popular
method to produce
ethylene from renewable
sources. Fermentable
sugar, such as starch
(wheat, maize) and
cellulose (straw, stalks,
wood, paper waste) can
be fermented by yeast
under 32 degrees, and the
formed ethanol will
dehydrate to ethylene
(60%) and water (40%)
under 350
degrees, catalysed by
aluminum.[6]
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Compared to petroleum
cracking for ethylene
production, indirect
synthesis has the
following advantages:
wide source of raw
materials, renewable
biomass; mild reaction
conditions and simple
process; environmentally
friendly. However, it still
has disadvantages such as
high production cost,
small scale of production,
catalyst performance
needs
More
importantly, Bioethanol is
sourced from crops such
as maize, sugar cane,
sweet sorghum and sugar
beet, with consequent
high costs and food
security issues,
therefore I suppose that
such a route is not
achievable for countries
and regions with large
populations and less
developed agriculture.
rom renewable sources
(biomass)
Increasing crop yields as
well as the development
of cheaper enzymes by
means of technological
advancements, have led
to a lower production cost
of ethylene from
renewable sources. In
addition, the
environmental discussion
relating to climate change
will lead to increased
pressure from public
opinion favouring renewa
ble solutions, which will
also influence the
chemical industry to
make a gradual shift in
this direction.

Fermentation is a popular
method to produce
ethylene from renewable
sources. Fermentable
sugar, such as starch
(wheat, maize) and
cellulose (straw, stalks,
wood, paper waste) can
be fermented by yeast
under 32 degrees, and the
formed ethanol will
dehydrate to ethylene
(60%) and water (40%)
under 350
degrees, catalysed by
aluminum.[6]
Compared to petroleum
cracking for ethylene
production, indirect
synthesis has the
following advantages:
wide source of raw
materials, renewable
biomass; mild reaction
conditions and simple
process; environmentally
friendly. However, it still
has disadvantages such as
high production cost,
small scale of production,
catalyst performance
needs
More
importantly, Bioethanol is
sourced from crops such
as maize, sugar cane,
sweet sorghum and sugar
beet, with consequent
high costs and food
security issues,
therefore I suppose that
such a route is not
achievable for countries
and regions with large
populations and less
developed agriculture.
There are already many
replacements to the
traditional production of
petroleum-
based products,

of which this article
only summarises a
few. And I am most
optimistic about
the idea of using carbon
dioxide recovery to make
ethanol for two
main reasons：It is
possible to use carbon
dioxide from the exhaust
gases of thermal power
plants (coal or gas fired)
and therefore the cost of
the raw material is very
low, and the promising
profit is the most
important driving force
for industrial
production. This
production pathway
consumes carbon dioxide,
which helps to reduce
greenhouse gas emissions
and curb global warming.
In addition, as there is
more than one route
above that uses methanol
to produce ethylene
(MTO), I believe the
refinement of this
technology is important a
nd worth developing as
well.
However, the reason none
of production
pathway is currently
being used on the largest
scale (completely
replaces the
petroleum) is that
though they are
promising, they also have
various drawbacks. I
hope this article has
inspired you to think of
this
question by yourself: Wha
t do you think is the best
traditionally petroleum-
based product
replacement?
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WHAT DOES 
THE FUTURE 
OF ENERGY 

HOLD ?

By Elton Lam



The Pipeline I December 2021 I Issue 2 29

Petroleum – it’s a 
joey word for one of the most 

common fuel on our planet. History 
has it that the use of petroleum as fuel as early 

change; it almost goes against human nature to 
challenge the status quo, but it is time to go

against human nature, time to 
advance and progress.

as fourth century BCE in China, and the first
modern well is said to be established in mid-1800s.
Simply put, petroleum has not been with us for long,
and now it won’t be long before they leave
us. Though sources vary, majority of petroleum is
refined for fuels – in short for energy. Harnessing
energy has been the bread and butter of
human civilization, the backbone of our collective
success. In a mere couple of thousands of years, we
come to find ourselves killing our very home while
depleting our major energy source – this is the
antithesis of killing two birds with one stone.
Undoubtedly, humans are resistant to change (and
when I come to think of this, it’s quite ironic as
change is what brings true progress, but that’s a
story for another time. It’s in our blood to resist
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Undoubtedly, humans are
resistant to change (and
when I come to think of
this, it’s quite ironic as
change is what brings
true progress, but that’s a
story for another time).
It’s in our blood to resist
change; it almost goes
against human nature to
challenge the status quo,
but it is time to go against
human nature, time to
advance and progress. We
have managed to har
ness energy from p
Petroleum and I

reason a
superior
replacement to
harness energy
would be the
use of
hydrogen. With
hydrogen,
humanity is one
step closer to
saving the
planet from
climate change
and a
replacement for
a rapidly depleting
source of energy –
nowthat is killing two
birds with one stone. The
potential for hydrogen is
huge, well not the SHE,
but it’s potential as a
source of energy. Fuel
cells (an electrochemical
cell which converts
chemical energy of a fuel
to electricity) typically
use hydrogen as its fuel.
They boast high
efficiency, with certain
sources suggesting lab
scale cells well above

60% efficiency, and some
hydrogen cars have
efficiency on par with
petrol cars. What’s more,
these drogen fuel cells
don’t emit carbon dioxide
(whether increased
CO2 levels cause climate
change is another topic,
but it’s no doubt
increased CO2 is
positively correlated with

increased temperature of
Earth’s surface). This, I
believe, is a major win for
hydrogen. Moreover,
however radical or
progressive this thought
is, hydrogen has made its
name in nuclear fusion.
Most stars (not white
dwarfs) undergo nuclear
fusion, and our humble
main-sequence star, the
Sun, is known to host

proton-proton chain
reaction as a method of
energy production. The
energy we produce on
Earth compared to our
Sun is a farce, and only if
we somehow could
manage to manifest such
energy. Here is where the
Dyson Sphere comes in.
Though a hypothetical
concept, it may not be
long (maybe several

thousands of years, but 
on the grand scheme 

of things, what is 
several thousand 

years?) before 
humanity
advances from a
planetary
species to an
interstellar
species.
Consider the
potential of this
structure – it
will provide all
the energy we
need for Earth
and may even
fund our
interstellar

exploration. 
Or perhaps this 

is all too idealistic and 
optimistic for such a level
of development. On the
Kardashev scale, we’re
not even a Type
I civilisation (harnessing
all the energy on the
planet), and to build a
Dyson Sphere may indeed
be a far-fetched dream.
Regardless, whether this
be wishful thinking or
true potential, we owe it
hydrogen.
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PETROLEUM : 
a Sustainable

Approach

How can we aim towards sustainable
consumption of petroleum?

next step to limiting the
environmental harm cause by
petroleum consumption.
Carbon Capture, emphasis on
capture – relies heavily on our
ability to capture CO2 and
then store it, as safely as
possible and for as long as
possible. While Carbon
Capture may seem like our
best shot yet, the
possibility for large-
scale plants is not a reality yet
and will not be for a long
time. Sure, many of us have
seen and worked on
Imperial’s own Carbon
Capture Pilot Plant but it is
only a pilot scale project, a
lab-scale model. Many safety
concerns about CO2 storage
are still a topic of
debate, there is a rising public
concerns about heavily
funding this project when
trees seem to do the same
thing continue to rise.
So, while the government
throws money at the problem
and the public
constantly criticizes all
efforts, what can chemical
engineers do to make the
consumption of petroleum
sustainable? As engineers we
are involved
in each process which eventua
lly leads to refined fuel, and
every minor change towards
sustainability in those
processes makes the eventual
consumption of petroleum
cleaner and greener.
Cleaner practices in the
drilling process as well as
separation process reduce the
eventual harmful impact on
the environment. During the
drilling process, freshwater is
used for cooling the drill, as
well as to clear debris and
mud. Reducing this freshwate
r consumption as well as
recycling used freshwater is
one such way. Chemical
engineers have the ability

he question of sustainability
in petroleum is a major
concern for BigOil. For
decades, BigOil has known
the dire consequences of fossil
fuel consumption and the
extreme effects this can have
on climate change. There
is increasing pressure on
these companies because they
hid this evidence from the
consumer market and instead
fueled a false narrative. With
better, environmentally
conscious alternatives to
petroleum available on the
market, many people are
making the
switch. Although petroleum
demands lie steady, there is a
constant threat looming over
this fuel to do
better. Sustainability in
petroleum starts at carbon
emissions and ends there,
there is no point in denying
that carbon is at fault. Many
believe Carbon Capture is the

T

By Isra Parwaiz
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to include useful recycle
streams within the design of
these processes which
significantly reduce water
wastage while ensuring the
same fuel quality and
standard.

A significantly better
technique to streamline the oil
refinement process
is the implementation of
a digital oilfield. A digital
oilfield replicates the
performance of a real oilfield
on a computer.
This enables remote control of
the operation which increases
efficiency and promotes
product optimization. With a
digital oilfield, issues such as
methane leaks are easier to
identify and fix, this makes
the process greener
and more sustainable. Howeve
r even with the availability of
increasingly high-
tech services, many oil wells
are still far from being digital
because of their remote
location with limited
connectivity. Many countries
who are the key suppliers of
oil are not first-
world, so required infrastruct
ure is often unavailable and
costly.
Another major step towards
sustainability is oil
recycling. Oil recycling means
that micro refineries can work
to process used oil to diesel
fuel. The method, known as
pyrolysis, is when waste oil is
combined with a microwave-
absorbent material. This
mixture is then heated using
microwaves which break
down the oil into a mixture of
solid, liquid, and gases. The
liquid and gases are then
converted to diesel fuel. With
this method, around 90% of
water oil is converted to
useable fuel. This is an
inexpensive alternative to
existing oil disposal methods

so not only is it sustainable
but also cost-effective.
Small and big changes are
required to continue using
petroleum as a
fuel, an implementation of the
ideas discussed would lessen
the environmental impact of
using petroleum. However,
long term solutions revolve
around carbon capture, and
the future of petroleum relies
heavily on the success of the
pilot plants operating. As
important as it is to focus
on the future with sustainable
petroleum, it is important to
realize an eventual move
towards renewable sources of
energy is essential to fully
sustainable energy
consumption. Renewable
energy also comes with the
added benefit of a diverse
energy supply, which reduces
dependance on just one type
of fuel. As petroleum

resources start to deplete,
prices are bound to rise so
renewable sources would be
significantly more cost
effective.
Fossil fuels are hard to quit, it
is a habit we have relied on
for
decades. Abandoning petroleu
m is a challenge because of
how integrated the fuel is in
our day-to-day life. However,
the first step in solving a
problem is recognizing it and
now that we have done that,
the real challenge – which is
solving the problem, lies
ahead.
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IS

BIODEGRADABLE 
PLASTIC

An eye-opening article on what the ‘biodegradable’ classification hides

Finding a replacement for
petroleum-based plastics has always
been a hotly debated issue and has
now become a global issue. A
common use of plastics is food
packaging that may be seen in the
supermarket. However, have you
ever thought about what the feasible
replacement for it is and why we

need to replace petroleum-based
plastic?
Before we jump into the feasible
approach of replacement, we need to
first understand why petroleum -
based plastic is still so common and
why we should get rid of it. The
main benefit of
using traditional plastic is the price.

A SOLUTION ?

33
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Its long shelf-life makes
it much cheaper than other types of
plastic. Moreover, it does not break
like glass which can protect products
during shipping. As a result,
industry can drastically
increase its profits by using plastic
over other materials,
making products more affordable for
consumers.
Now that we have discussed the
advantages of using petroleum-
based plastics, let us now discuss
why we should try to replace them
and what we should replace them
with. The main issue is that
petroleum-based plastics occupy
most of the space in landfills and
this because they are not
biodegradable. Other than using up
landfills, 45% of the petroleum-
based plastics is thrown into the
environment whether it be rivers or
even out to sea which causes a
catastrophic ocean pollution.
To solve this issue, one of the most
discussed solutions is biodegradable
plastics. However, the biggest
challenge is the reduction
of material strength. Fortunately,
there exists a biodegradable plastic

plastic which may retain strength
whilst not being toxic for the
environment. It is obtained through
melting natural tree-based rubber
into a plant-based biodegradable
plastic with some organic
substances. When these
biodegradable substances break
down, they release harmless,
nontoxic elements, which can
successfully reduce environmental
damage. Furthermore, these
biodegradable plastics can
enhance toughness by
75% to 100% and are more flexible
than previous biodegradable plastic
attempts while minimizing the
reduction of strength from 80% to
30% which can also ensure the
economic profits.
Biodegradable plastic is a better
alternative for petroleum-based
plastic in terms of its eco-friendly
feature while minimizing the loss of
economic profits. We need to bear in
mind that the environment is being
eroded and cannot overlook the
devastating effects that we have
been producing over the last few
decades.

By Hong Weng Hin
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Tackling the Impact
of POLYESTER

By Yong Yan Chai 

Scaling up biodegradable 
synthetic fiber production
United States
Materials startup Kintra Fibers and
sustainable fashion brand PANGAIA
are collaborating to scale
up biobased and biodegradable
synthetic fiber production. Kintra u
ses biodegradable fibers called
polybutylene succinate
(PBS) and modifies its chemistry. D
espite the difference in chemistry,
the PBS produced can be handled
the same way as their non-
biodegradable counterparts, which
fits with the
current fibre industry and industria
l composting. This means that the
material comes from a renewable
source (biomass) and returns to the
soil, closing the loop.

Upcycling plastic through 
depolymerisation
Canada
Loop Industries’ Infinite Loop™
technology upcycles plastic that
cannot be processed to produce
high purity food grade PET and
polyester fibre which can also be
infinitely recycled while
maintaining its quality. This
solution integrates Loop’s
patented depolymerisation technolo
gy, which, similarly to Poseidon
Plastic’s recycling process, operates
at low temperature with no
additional pressure. Loop then adds
their proprietary catalyst to the
reactors, and the PET breaks down
into DMT and MEG (mono-ethylene
glycol) via agitation. Together
with Invista/Chemtex’s
PET polymerization expertise,
Loop’s depolymerisation technology
gives rise to PET and polyester
produced from 100% recycled
materials while also keeps the loop
closed

Polyesters - A
class of polymers
containing the
ester functional
group in every
repeating unit of its main
chain. Synthetic fibres are com
monly found in clothes, plastic
bottles, seat belts, etc. In 2020,
global polyester production
reached 57.1 million tonnes,
with a projected demand of 10%
(63 million tonnes) in 2023
(Statista, 2021). Commonly used
polyesters are PET and PCDT.

There exists a myriad of
emerging technologies out
there to counter the
negative impact of
polyester, or plastic in
general on the
environment and human
health, whether from
the approach of process
engineering,

biotechnology, chemistry, or
physics - where chemical
engineering comes into play.
Perhaps this shall serve as
motivation for us chemical
engineering students, and may
we leave a positive impact on
the environment no matter how
small the steps we take may
seem - to achieve a greater good
for our planet.
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Recycling waste polyester
England
Poseidon Plastics Ltd., a waste
polyester recycling company, co-
developed a recycling process
where once unrecyclable PET can be
returned to its monomers and
reconverted into high-grade
polymers (erPET®) used for food
and beverage packaging. This
enhanced process is low
temperature, low pressure, and can
be scaled up to meet
requirements. erPET® can also go
through an infinite amount of
recycling, thus achieving a true
circular economy.

Plant-based polyester 
Japan
Amongst the world’s top 10
polyester manufacturers is Toray
Industries (TechNavio, 2019), a
Japanese multinational company
focusing on manufacturing,
production and sales of fibres and
textiles etc. Its revenue totals to
USD 18.4 billion with fibres and
textiles representing approximately
40% of it (Toray, 2021). Together
with Virent, a biofuels startup from
the U.S., Toray developed the
world’s first 100% plant-based
polyester (Iwana et.al.,
2020). Technology to extract
ethylene glycol from sugarcanes
already exists, while Virent
developed BioForm PX paraxylene,
which can be used to biologically
derive TPA, a component that
makes up 70% of polyester (Virent,
2015). However, ‘bio-based’ doesn’t
necessarily equate to
‘biodegradable’ or
‘ecofriendly’. Indeed, the industrial
process of producing synthetic
fibers will still result in non-
biodegradable polyester like
PET (Roberts-Islam, 2020).
However, it will result in it having
a lower carbon footprint than its
predecessors. Indeed, throughout
its lifespan, the product will store
CO2 originally captured by the
plants used in its
production (European Bioplastics,
2016).

Using PET bottles to make 
polyester 
India 
JB Ecotex, recycles PET bottles to
produce polyester
staple fibers (generally used for
fillings in cushions and sofas). It is
one of the main players in this
industry in India, with production
capacity of 60 000 mega tonnes per
annum. Though recycled polyesters
are generally not biodegradable,
they give second life to a material
and require lower energy - about
59%, to produce compared to virgin
polyester (van Elven, 2018).
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Main reasons behind 
polyester’s popularity
To manufacturers, polyester
lowers production costs.
Polyesters being

thermoplastics,
(i.e. heat-

sensitive) they 
can be shaped in a 

variety of ways to fit 
practical or esthetic 

purposes like laser cutting 
patterns on them or giving 

them permanent pleats 
(CONTRADO, 2019). 

Additionally, 
polyesters are hydrophobic

due to their lack of 
polar functional 

groups on
their

backbone 
(Azeem 

et.al., 2018)
which gives 

rise to their
‘non-permeability’

which may be 
uncomfortable –

imagine sweaty shirts
that you have to peel

off your skin because of the 
lack of airflow and moisture 

being trapped in the fibre..
To consumers,
polyesters are durable
and easy to
care for, especially since they
are resistant to wrinkling and
shrinking

General production of 
polyester
Polyesters are derived from
petroleum products, from the
extraction of petroleum from
the earth to cracking, the
process by which heavier
hydrocarbon molecules are

broken
down
into more
useful and
lighter

molecules.
Ethylene and
p-xylene emerging
from this process

are the main monomers
used to produce polyesters.

The ethylene is then broken
down by additional heating,
cooling, pressure, water with
the occasional addition of a
catalyst to produce raw
materials to produce polyester,
particularly ethylene glycol. P-
xylene also is subjected to a
process involving several steps
such as oxidation and
esterification to produce
dimethyl terephthalate (DMT)
and terephthalic acid (TPA),
where ethylene glycol, TPA and
DMT (which depends on the
type of process)
are polymerised to form PET
(polyethylene terephthalate),
one of the most
used polyesters in fabrics and
plastic bottles. PET pellets can
then be used to manufacture
polyester fibres though melt
spinning (CFDA, n.d.).

Environmental effects
Sounds good, but what’s the
catch? Polyester, when washed,
releases microplastics
or microfibers due to
mechanical and chemical
stresses which occur during
washing (Fontana et.al., 2020).
These microplastics are plastic
particles inferior to 5 mm in
length which are too
fine to be blocked
by current
wastewater
treatment plants (
Wu et.al., 2017).
This “treated”
water usually ends up in the
ocean. In one average laundry
wash, up to 700
000 microfibers are released. E
very year, laundry alone
releases 280 000 tonnes of
synthetic microfibers which
contributes to 35%
of primary microplastics
entering the ocean
(Xeros Technology Group,
2021). According to Xeros, these
can be eaten by all sorts of
marine wildlife and make their
way up the food
chain. According to a
2019 study, we are
consuming roughly 5g of
microplastics weekly -
equivalent to eating a credit
card (WWF, 2019)! With the
Great Pacific Garbage Patch
(GPGP), the largest offshore
garbage patch (an area of about
three times the size of France)
(The Ocean Cleanup,
n.d.) comprised mostly of
microplastics (National
Geographic, 2019), and with a
projected sales of 650 million
units of washing machines and
global demand of 63
million tonnes of polyester by
2023 (Statistica, 2021),
microplastic
pollution isn’t something we
can eliminate overnight.
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Dirty polyester recycling
Netherlands & Germany 
Cumapol (Netherlands), Niaga
(Germany), DuFor (Netherlands), M
orssinkhof (Netherlands) and
NHL Stenden University
(Netherlands) have created CuRe -

a piece of low energy polyester
recycling technology which caters
to different polyester product waste
streams. Current polyester
recycling requires relatively
clean waste streams consisting of
clear or light blue PET bottles,
hence recycling of colored or mixed
polyesters (e.g., trays, carpet,
fabric) are not
economically feasible. In fact, 91%
of polyester in the world cannot be
recycled because
it contains colours and
additives. CuRe is a recycling pilot
plant that tackles exactly this
problem. It operates continuously
to process contaminated polyester
waste streams and removes the
material of colour and
contaminants. CuRe can turn
any kind of used polyester back to
clear pellets with the same
properties as its virgin polyester.

Using PET bottles to make 
polyester 
India 
JB Ecotex, recycles PET bottles to
produce polyester
staple fibers (generally used for
fillings in cushions and sofas). It is
one of the main players in this
industry in India, with production
capacity of 60 000 mega tonnes per
annum. Though recycled polyesters
are generally not biodegradable,
they give second life to a material
and require lower energy - about
59%, to produce compared to virgin
polyester (van Elven, 2018).

Recycling all plastics and 
reducing carbon emissions
Australia 
Australian startup Licella pioneered
a Cat-HTR™ technology which
enables almost all plastics to be
recycled while profiting from it at
half the carbon emissions than
other technologies since the process
only uses pressurized water to
convert plastics into recycled
oil. This hydrothermal liquefaction
process includes melting
and pressurizing the plastic
mixture, mixing it with water at
high temperature and pressure,
passing it through the Cat-HTR™
reactors, depressurising it and
finally sending it to separation and
storage. This process thus forms a
circular economy of recycled plastic
- recycled oil - recycled plastic in an
‘infinite’ loop.
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MY FAVORITE RECIPE

INGREDIENTS
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MIE GODOG JAWA
Javanese Noodle soup

By Kanya Citta Hani Alifia

2 portions of instant 
noodles (I 
recommend Indomie in 
Onion Chicken flavour, but 
any noodles will work)

1 tomato, diced

100 gr cabbage, cut into 
bite sized

2 garlic cloves, minced

2 small shallots, minced

2 tbsp of cooking oil, to stir 
fry

1 cube of chicken/vegetable 
stock (if the noodles don’t 
have a seasoning packet)

6 meatballs or fishballs, 
cut into four

80 gr medium size prawns, 
peeled and deveined

2 eggs, mixed in a bowl

1 tsp of salt, or to taste

½ tsp of pepper, or to 
taste

½ tbsp of sugar, or to 
taste

Garnish (optional): fried 
shallots, fried garlic 
oil, minced green 
onions, chopped red 
chili, fresh sliced lime

For 2 portions
Preparation time: 15 min
Cooking time: 15 min

1. Heat the cooking oil in a large pan, add the 
minced garlic and shallots and stir fry until 
fragrant for 3 minutes.

2. Add the diced tomato and prawns into the pan 
and continue to stir fry for 3 minutes.

3. Pour 1 L of water into the pan and wait until it’s 
boiled.

4. Add the chicken/vegetable stock cube or the 
noodles seasoning packet, stir until thoroughly 
mixed.

5. Add the cabbage and the instant noodles. Let it 
simmer in the soup for 2 minutes.

6. Add the meatballs/fishballs. Let it simmer in the 
soup for 1 minute.

7. Pour the eggs from a bowl into the soup and 
quickly stir so it’s incorporated in the broth.

8. Add the salt, pepper, and sugar. Stir until 
thoroughly mixed.

9. Serve in two serving bowls and top with the 
garnish. Squeeze a bit of lime juice from the fresh 
lime.

Are you bored of eating the same-old instant noodles? Time to elevate it with this recipe!
It is guaranteed to warm up your winter days as well as fulfilling your nutritional needs
with all the added veggies and proteins. You can easily alter this for vegan or vegetarian
by switching the protein with tofu, mushrooms, or egg. When I was in Indonesia, this was
my favourite meal to make or order from street vendors during a cold rainy day.

41
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FOOD
REVIEW

Move over SpongeBob! The real-life Pretty Patty is vegan at Flower Burger!
By Abiola Zahra

elcome to South Kensington.
Whether you are a fresher new

say, “we outside”, I want you to
mean it and not just be talking about
sitting on Queen’s lawn. And I can
guide you on the right path - through
food. In the spirit of sustainability, I
am also going to stay on my
usual theme of fun, out of the
box places to eat out in but also give
it a vegan twist. I present you with
Flower Burger, an import
from a Italy and the first fast food
restaurant serving vegan and
colourful burgers. The colourful
selection draws you in with burgers

W
to London or a returning student
who, over the last year, has been
kept away from their academic home
(for better or for worse). Between
the museums and Hyde Park, it will
be a while before you tire of the
spots near campus. But you can’t let
this be all you can talk about once
you leave uni. When it comes to
London, this is nothing more than a
drop in the ocean of the things only
a tube journey away. And when you
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that look like something out of a
SpongeBob episode. But you come
for the buns and stay for the taste.
The menu is all vegan with simple,
no-nonsense ingredients. What you
see is what you get. They are a stone

throw away from Regents Park,
Baker Street and The British
Museum so would be a great stop for
a refuel after a long day of living
your best life exploring. They’ve

even got a 10% off
student discount that can be
used on any day so they are all but
begging us to make an appearance.
Let’s address the multi-coloured

elephant in the room. The buns taste
like… buns! They achieve the colour
spectrum through
adding natural extracts to the
doughs, but these make no real
difference to the flavour palette. It’s

a missed opportunity to achieve
more complex overall flavours
through complementary or
contrasting flavours to the patties.

However, it also means that you
don’t have to force yourself through
a burger you don’t like because you
wanted to make sure the bun
matched your outfit for Instagram.
Another benefit of the unique selling
point of the buns is that you know
they are fresh – there’s nowhere else
you’re going to find them. You can
taste the difference in texture from
them being made in house. You get a
light and fluffy bread experience.
This is a contrast to the dense,
veggie packed burgers. Usually
within a burger joint, the things that
differentiates each burger is the
toppings and sauces. Here the patty
themselves are pulling their weight
in this department as well. Let’s face
it, there are much more grains and
vegetables out there for the picking
that the meats we find socially
acceptable in western
society. Flower burger brings
something different to the table by
not trying to imitate meat like other
well-known vegan patties from the
capital. Instead, they keep it simple
with a short ingredient list that is
easily accessible from their website
for each of their five different
burgers. Although they’ve got
everything from broccoli to red
peppers to rice to… oat flakes rolled
up in these creations, they keep it all
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They pride themselves 
on the fact that no 

preservative or 
artificial flavours or 
colours were used in 
the making of their 
rainbow magic. This 

leads to a healthy dish 
high is protein and 

fibre. There is no need 
to wonder what’s in 

the Krabby Patty secret 
formula.

It would be nonsensical to compare
their patties to the meaty equivalent
because they are going for different
things. What I can say is
that Flower Burger’s patties do stand
well on their own two feet even
though their source had none. They
are very filling, and the toppings and
sauces help add to the overall
experience and really round out
the flavours to bring something
different to each burger. I had the
Tangy Chickpea which did exactly
what it said it would and then some.
The flavour was sharp and tarte. I
wish there were more textures going
on between the buns though –
maybe something crispy. Everything
tasted very fresh and bright, and the
patties are grilled instead of fried, so
you won’t be feeling sluggish after
this even though it is fast food. I got
the meal deal but I wish they has
more interesting options for sides
and drinks.
Overall, I think this is a great place
for the vegans of Imperial to add to
their arsenal where you
aren’t just an afterthought. Although
this place is not going to be
converting any omnivores anytime
soon, I still think the curiosity from
the bright colours will
get them through the door so it will
work for the whole party.
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KO OBR E VI EW
By Khadija Abdul RehmanAtomic Habits by James Clear

Adding change to our
lives may often be a little
frightening, we are often
told we need to think big
and make drastic changes
like moving across
continents to incorporate
change into our lives. But
what if just by making
small tweaks to our daily
routine, we could achieve
major
transformations? As
human beings, we tend to
overestimate the effect
of a single one-
time action and
underestimate the power
of making small
improvements
repetitively. Atomic
Habits by James Clear
details the power and

process of building new,
good habits and breaking
the bad ones through
minuscule changes.
As many of us have learnt
through experience,
whether it be by trying to
read consistently or
maybe by learning a new
language, building a habit
is an uphill battle. To
make real change, we
need tiny, atomic changes
which compound over a
long period to produce
remarkable results. In
this book, James Clear
provides a step-by-step
guide to achieve this
culmination with
evidence from psychology
and neuroscience, along
with real-life examples

from various sectors like
education, sports, and
business.
There’re 3 key takeaways
from the book. Firstly,
James compares doing
nothing at all versus small
consistent effort.
1) to the power of 365
remains 1 but 1.01 to the
power of 365 is 37.7. If
we leave it to develop
over a period of time.
Habits follow the
snowballing
effect, they start out small
and at first you cannot
see their impact but, in
the end, they become,
added up in infinitesimal
amounts, an enormous sn
owball! That's when the
time and effort you put in
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consistently really pays
off.
We often disregard these
small changes just
because it takes a long
time to see results. This is
something I also
struggle with, and
I believe it applies to
most people since we are
all so attuned to instant
gratification in modern
society. Equally, it also
means it becomes very
easy for bad habits to
creep in, and slowly these

First, "Winners and
losers, both have the
same goal." Every student
wants to get into a top
university and then wants
their dream job. So, the
goals do not differentiate
people from each
other. Second, achieving
the goal is only
temporary. For example,
studying for an exam that
is 2 weeks away - sure
you pull all-nighters and
maybe score good or
average on the test but if

you continue to let your
bad habits run wild that
led you to procrastinate
the first place, you are
going to repeat the cycle
of getting stressed last
minute and eventually
burn out. In the same
way, when we achieve a
goal, we get these
temporary results.
Instead, what we need to
change, is the systems
that cause those results in
the first place. Third,

James argues that "goals
restrict happiness." You
and I both assume that
once we reach our goals,
we will be happy then,
and so we continuously
put off our happiness
until the next milestone.
What we should be doing
is have fun along the way
and enjoy the process, as
James states, "the purpose
of setting goals is to win
the game, the purpose of
building systems is to
continue playing the game

Say you're playing
a sport, in every
sport the goal is to
have the best score
on the scoreboard
at the end of the
game, but it would
be ridiculous to
spend all game
looking at the
scoreboard because
it would not be
helpful in any way.
Instead, if
you focuse on a
better process,
playing the game

small errors day
after day,
accumulate into
larger problems
like sleeping very
late or not
cooking at home.
As James quotes
in his book, "time
magnifies the
margin between
success and
failure, it will
multiply
whatever you
feed it. Good
habits make time
your ally, and bad habits
make time your enemy.”
Secondly, James analyses
the three main problems
with goal setting. In the
same way that the
journey matters more
than the end destination,
the process of
progression is more
important than the end
goal. He explains why we
should shift our focus
from the end goal to the
system in progress.

in a better way, or coming
up with a better strategy,
the score will take care of
itself. One quote that
stood out as I was reading
the book was: "You do
not rise to the level of
your goals; you fall to the
level of your systems."
Lastly, "Cue, Craving,
Response and Reward” -
James’ four laws of
behaviour change. These
laws help in overcoming
the difficulty in building

To make real change, we 
need tiny, atomic changes 
which compound over a 
long period to produce 

remarkable results

“

”
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atomic habits and give us
details on how to
implement them. The cue
triggers the brain to
initiate an action, the
craving provides the
motivation, the response
is the habit that we
perform, and the reward
is the satisfactory end
goal. The first law is

designing our
environment around our
cues or making our habits
obvious. For example, if
you are deficient in any
vitamin, like I am in
vitamin D, moving the
tablets from, in my case,
the kitchen cabinet to my
desk makes it easier for
me to remember to take
them every day. This little
change gently nudges you
towards building the
habit. Putting fewer steps
between you and the good
behaviour, while putting
more steps between you
and bad ones, exposes you
to positive cues and
reduces the negative
ones. Next is craving,
which James likes to call
the law of attraction. All
humans are motivated by

the anticipation of
reward, making the habit
attractive will help us
stick to them. Like in my
brother’s case being able
to listen to his favourite
playlist while exercising.
Response is the third law
which entails reducing
friction. Friction is a very
powerful force in our
daily lives. Anything you
can do to reduce the
friction will pay
exponentially in the long
run, like having a piano
or book next to you or
even sleeping in your gym
clothes. You could start
with baby steps or setting
the bare minimum in the
first few days and slowly
build on it every week,
that way you would be
easing yourself into your
new system. The fourth
law is the best part - the
reward. We need to make
our behaviour
immediately satisfying,
especially in the
beginning stages of
building a habit since it
mostly takes willpower to
do so. Like I mentioned
earlier, most of us are
addicted to instant
gratification, including
me, as James Clear
quotes, "what is
immediately rewarded is
repeated, and what is
immediately punished is
avoided.” For example, I
like to reward myself
with an episode of a TV
show I’m currently
watching, after finishing

a couple of hours of self-
studying. What makes
Atomic Habits such a
pleasant surprise and why
I would recommend it to
anyone reading
this review, is how it
helps us understand why
we should
prioritize systems over go
als and prioritize small
habits over drastic
change. These minuscule
changes in our lives may
be relatively small but

collectively and given
time, they hold
remarkable power,
creating life-altering
outcomes that help us
lead happier, healthier,
and more productive
lives. All we need to do, as
James Clear states in his
fundamental principle, is
to get "1% better every
day."

Putting fewer
steps between

you and the 
good behaviour

“
” We need to 

make our 
behaviour 

immediately 
satisfying

“

”
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KOBR E VI EW
By Akshara ChandrashekarThe Seven Habits of Highly Effective People 

by Stephen Covey

“Sow a thought, reap an
action; sow an action,
reap a habit; sow a habit,
reap a character; sow a
character, reap a
destiny.”
Nothing can recapitulate
Stephen Covey’s
perceptive insights into
today’s world better than
this quote. While
motivational books
inspire us to conquer the
world, it is necessary to
harvest what we learn
through these books; to
accomplish all the goals
that we have harnessed
over a lifetime.
However, “The 7 Habits
of Highly Effective
People” cannot just be
termed a motivational

book; it is a self-guide
that can be read and re-
read through various
stages of life. While
Covey published the book
in 1989, the lessons stay
unassailable and
educational even today.
Stephen Covey steers us
in the right direction of
our lives in the book. He
guides us through seven
habits that can change the
lives of anyone who hopes
to aim and achieve big -
be proactive; begin with
the end in mind, but first
things first; seek to
understand, then be
understood; think win-
win; synergise; sharpen
the saw. The former three
habits delineate the

importance of
independence and self-
dependence. The latter
three focus on
interdependence,
indicating that
prioritising our wellbeing
first is crucial to learn,
help and appreciate
others. The final habit
culminates all the lessons
and describes the
significance of constantly
working on ourselves and
balancing the overall
aspects of our lives.
Persistent improvement is
necessary to lay the
foundation of our
principles and gradually
build the tower of success
and fulfil our ambitions.
I understand that while

O
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the seven habits seem
fathomable at first glance
and may allow us to
ponder how obvious they
can seem, the prodigious
amount of knowledge
poured into the
description and
importance of the habits
is boundless. The book is
a treasure trove of real-

life examples packed with
meaning and
enlightenment. As
someone who had always
hoped to improve my
abilities to my tasks when
I was younger, just one
quick glimpse through the
third habit in the book
suggested that I could
glance through the
Quadrants of priorities
and try the Quadrant II
method. The Quadrant II
method urges us to
prioritise the “important
and urgent” tasks.
Without question,
following the habit has
improved my ability to
sort out my priorities
tremendously. While
reading the book will give
us the zest to dive
immediately into the

book that has engrossed
millions of people across
the globe is Stephen
Covey’s intuitive style of
writing. Philosophy
interspersed with humour
and authentic, concrete
examples renders a sense
of relatability, thus
making the reader wonder
if he is reading about the
aspects of his own life
Indubitably, I would
highly recommend the
book to all people.

Albeit you are not a
bibliophile or have never
perused philosophy books,
this would still be the
perfect
beginner’s guide for you,
and I hope the habits
leave a lasting impression
on your minds, just like
they did for me.\

Begin with
the end in 

mind

“
”

Seek to 
understand
“ ”

habits head-first, we must
first balance our
production and
production capabilities
(P/PC). The concept is
encapsulated by Covey;
through the famous
Aesop’s Fables’ story
about the goose and the
golden eggs. The fable
describes a poor farmer
who finds a goose that
yields golden eggs by
chance, thus rendering
riches and immense
wealth to the farmer.
However, his avarice gets
the better of him when he
decides to kill the goose
and find out if it contains
a limitless supply of
golden eggs. He found
none and would not be
able to get the eggs in the
future as well.

Hence, it is necessary to
grant ourselves enough
time and patience to
master all the habits one
by one instead of going
back to a slump after a
week of immense
adherence to a rigid and
impractical routine. I
believe that the
distinctive quality of the

Philosophy
interspersed

with
humour and 
authentic, 
concrete
examples

“

”



Boring Lecture Games
--------- CROSSWORD ---------- ------------ SUDOKU -------------

Across_______________________________

Down_______________________________
3. This word has been attributed to any Greek 
cities but it is also an adjective describing how 
everything will feel to you when starting 
university.

Easy_________________________________

Hard_________________________________

The Pipeline I December 2021 I Issue 2

Easy_______________________

Hard_______________________

Submit your answers using 
this QR code to win 
ChemEngSoc-themed 
prizes! 

Across
[4] The metal found in green fireworks
[5] The phase transition when snowmen 
are left in the sun
[6] The reaction on the sun that we wish to 
recreate on earth
[7] The typical alcohol used to make a 
Christmas flaming pudding
[10] A process used to split water into 
oxygen and hydrogen

Down
[1] The chemical compound found in 
Christmas Crackers 
[2] A drilling technology used for 
extracting oil or natural gas underground 
[3] The process used to separate mixtures 
of crude oil
[8] How would the boiling temperature of 
water change when brewing a hot drink on 
top of a mountain (increase/decrease/no 
change)
[9] An alternative fuel, other than 
hydrogen, that some shipping companies 
have used instead of oil 51
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Scan the QR code to fill out a survey
Or email jjd120@ic.ac.uk

Any
Cool Product

Idea ?

Share Them with the Chem Eng Regalia
and they will make it happen ! 
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D
EC AN

EVENTS HAPPENING 
IN LONDON DURING 
THE FESTIVE 
SEASON

THE CALENDAR

CHRISTMAS DINNER
December 9th 2021
In this event, celebrate 
the end of the first term 
with both students and 
lecturers! This black-tie 
celebration will be a great 
occasion to dress up and 
have a fancy dinner so 
different from the typical 
pasta and pesto student 
meal!

WINTER 
WONDERLAND
Open throughout 
December
Located in Hyde Park, 
Winter Wonderland is one 
of London’s biggest 
Christmas markets, with 
over 100 wooden cabins 
selling festive, handmade 
gifts. It also features a 
giant wheel and many 
more rides and attractions 
so make sure to visit even 
just for an hour!

KEW GARDENS’ 
FESTIVE LIGHT 
TRAIL
Open throughout 
December
Every year, Kew 
Gardens offers a 
spectacular light trail, 
giving you the chance 
to explore their 
gardens and look at 
striking botanical 
features brought to life 
by neon lights and 
projections.

END OF FIRST TERM
17th December 2021

START OF SPRING 
TERM
10th January 2022

NEW YEAR DAY’S 
PARADE
1st January 2022
If you happen to be in 
London on New Year’s 
day, make sure to look out 
for the annual parade 
through central London, 
featuring many 
performers, huge balloons 
and spectacular floats.

ICE RINK AT 
NATURAL HISTORY 
MUSEUM
Open throughout 
December
The most awaited 
installation in central 
London! This ice rink is 
the best place to hang 
out with friends during 
chilly winter months. 
Better book now as this 
is the last year the ice 
rink be here!

SUSTAINABILITY 
WEEK
29th November – 5th

December 2021
Start off the month of 
December by learning all 
about sustainability in 
Chemical Engineering at 
ChemEngSoc’s annual 
week-long event. It’s a 
great way to see how 
your studies can link 
towards a more 
renewable future.

J

The Pipeline I December 2021 I Issue 2 55



FE
B

M
ARTALENT SHOW

February 15th 2022
Either showcase your 
skills and talents in this 
talent show or support 
and admire the skills of 
fellow chemical 
engineering students in 
this talent show 
organised by BP! This 
evening will allow you to 
discover your friend’s 
hidden talents whilst 
sipping beer! FRANK MORTON 

SPORTS DAY
February 21st 2022
This annual sports 
competition between 
chemical engineers from 
all around the country 
will at last be held again 
this year! Join the event 
to help to represent 
Imperial College in the 
competition and to bring 
home the prize!

OTHER EVENTS
Many other events are 
planned for the year to 
come and will be added 
in the upcoming issues.

CHEESE AND WINE 
EVENING
To be confirmed
Join your fellow students 
and spend an evening 
appreciating various 
different cheese and wine 
organised by 
ChemEngSoc. 

END OF SPRING 
TERM
25th March 2022

ST PATRICK’S DAY 
PARADE
To be confirmed 
Join the celebrations in 
Trafalgar Square and 
enjoy performances 
showcasing the best of the 
Irish culture 

GLOBAL RECYCLING 
DAY
18th March 2022
Become more aware of our 
impact on the 
environment by heading 
down to Carnaby Street on 
Global Recycling Day. Join 
in with the fun activities 
and learn more about how 
individuals can do their bit 
to help reduce the waste 
on our planet.

EVENTS HAPPENING 
IN LONDON DURING 
MARCH
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UGRAD
heT

dinner
The UG dinner was hosted at the Queen’s
Tower Room by the Chemical
Engineering Society, it included a 3-course
meal accompanied with a surprise of
speeches to finish. Buzzing atmosphere with
food being eaten, drinks drunk, and
conversations flowing. Countries,
languages, movies, football, most if not
all topics were covered in the 2 hours. Main
course was a fillet of lamb which was good,
but the apple of my eye was dessert, an
indulgent apple Tatin. Apples were tart and
balanced with a good amount of
sweetness, which paired well with the
coffee. Not the biggest fan of coffee but I
must say it was the right decision to have
one. The speeches were welcoming and
encouraging, and I agree when they say the
department has come a long way from a
female’s bathroom. To finish, the dinner
was a great way to get to know others
studying the same course and so sign me up
for the next one!

By Irene Dam
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working with for the past year
for the first time face to face. I
couldn't wait to chat to the
people I never got to meet. I'd
walk across the hall and I'd
recognise people and remember
little stories with each one -
complaining about the chemistry
lectures or the times we all
panicked over coursework. The
hall was filled with "ah
remember when...." followed
with unanimous laughter and
seeing everyone reminiscing
over all the silly things we did
last year made for good laughs.
It honestly finally felt like a big
family coming together. I can't
wait to get through the next few
years with this great lot.

Absolutely nothing could beat
seeing everyone you've been

The 
Second Year

Dinner
By Naser Al Wsaifer
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The Pipeline
is recruiting

To keep on creating 
a paper always 
better in content 
and quality, 
we need 
new people. 
Participating will 
entail : Flexible 
hours (you can put 
as much time as you 
want into it: if you 
want to get really 
involved you can 
but if 
you don’t have 
time, there will be 
no pressure to work 
more)

Flexible tasks (you 
can do any job 
you would like 
(writer (more speci
fically a book 
reviewer, a food 
critic, an 
interviewer, a 
“what to do 
in London” 
columnist, a 
scientific article 
writer ), illustrator,
someone in 
charge of infograph
ics and someone in 
charge of games).

You will get 
involved in 
the Chem Eng societ
y, which is well-
regarded by 
companies when 
hiring you. This 
experience will 
allow you to 
learn soft skills as 
well as 
commercial awaren
ess (being in 
contact 
with professionals t
hrough 
interviews).

The Pipeline team 
will organise
events for its 
team whether 
it be breakfasts or
dinners (with fre

e food) and 
will provide free ti
ckets to 
other events!

Interested?Get
in touch with Béry
lle at berylle.hern
ot20@imperial.ac.
ukor +337824957
29 on WhatsApp

19
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