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Picturing novel nanomaterials
Dr Babak Anasori of Drexel University spends his time investigating 2D materials that are modiﬁable
for a wide range of applications. Here, he explains what excites him about the ﬁeld, and how he is
expressing his artistic side through his work
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The Cliff of the Two-

What has been the most exciting ﬁnding from your
research career so far?

Dimensional World shows
a small MXene particle.
The entire width of the
area in the scanning
electron micrograph
image is just 27 µm.
This amazing picture

To date, I have discovered more than 20 new 2D materials.
For me, it is very exciting to know that I have created a
material that has never existed before – ever. We are
currently characterising these new materials and so far
we have found very promising electrical and mechanical
properties, which will soon be revealed and published.

and Konstantin Novoselov for their work on graphene
a few years ago, 2D materials have become a very hot
topic of research in the scientiﬁc community. The 2D
materials I work with were discovered in 2011 at Drexel
University and were labelled MXenes, where ‘M’ stands for
a transition metal such as titanium, vanadium, niobium
or molybdenum, ‘X’ stands for carbon or nitrogen and
the sufﬁx ‘ene’ was added to emphasise its similarity
to graphene.

won the People’s Choice
Award in the photography
category of the
International Science and

At present, your research focuses on MXenes, a family of
2D materials. Could you explain what these materials are
and what their potential applications might be?

Engineering Visualization
Challenge in 2011.
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In general, 2D solids are one, or a few, atomic layers
thick. Since the Nobel Prize was awarded to Andre Geim
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The ﬁrst and currently most explored MXene is a 2D
titanium carbide (Ti3C2), which is comprised of three layers
of titanium interleaved with two carbon layers. So far,
MXenes have shown very high energy storage capacities
and potential as reinforcement in composites, among
many other applications.
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there are many great and
knowledgeable scientists who
are not good teachers, since
they just focus only on complex
details and equations. I believe
the ﬁrst step in teaching is to
interest your students in the
topic and, from my experience,
one of the best ways to do this
is to present it visually. This
simply excites the imagination,
which is limitless. I found that
these electron microscope
images were one way to bring
my research to a general
audience’s attention and excite
its curiosity!
What thoughts run
through your mind when
you put together these
amazing images?

For more of Dr Babak

Further to this, how are MXenes different to other 2D
materials such as graphene?

Anasori’s images see the
In Pictures feature.

Graphene, a one atom thick sheet of carbon, is the most
studied 2D material. With MXenes, we are not limited to
one kind of element, which means we can tailor their
properties by switching one element for another. Since
2011, we have synthesised more than 15 different MXenes,
with many yet to be produced. In a few years, there is
no doubt that MXenes will be the largest family of 2D
materials anywhere. This will represent a great leap
forwards for 2D materials research, since we will have
shown that we can basically manipulate atoms in these 2D
materials to tune them for different desirable properties.
You have produced a series of coloured electron
microscope images of nanomaterials. Why did you decide
to create these images?
We all had that passionate teacher who inspired us.
Personally, one of the qualities that I admire most in
teachers or scientists is their ability to render complicated
subjects easy to understand, preferably with a dash
of humour. Not all scientists have that elusive quality;

I always try to make artistic
images that can relate back to
my research. Most of my images are electron microscope
images that are originally in black and white. The rest is
imagination! For example, The Cliff of the Two-Dimensional
World, is just an image of a stack of 2D MXene particles
at a very small scale (thinner than a human hair) –
essentially, I zoomed in on a dust particle! I gave it this
name because we had just discovered MXenes, and we
knew then that they would become a large family of
materials that would expand the 2D world’s horizon.
How critical a role do you envisage nanomaterials
playing in 50 years’ time?
No need to think that far ahead! Nanomaterials are
currently an inevitable part of our daily lives. Computers,
mobile phones, cars, etc. all have many parts that
were designed and made at the nanometre scale.
Nanomaterials are essential ingredients to make
lighter and smarter devices, stronger materials or even
cure diseases.
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