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In this interview AZoNano speaks to Manju Gunawardana, CEO of Ceylon Graphene
about graphene oxide.

Could You Tell Us a About Your Company and What
Your Role is?
Ceylon Graphene is a spinoff company, formed with the collaboration of two major
operations, LOLC Holdings PLC and Sri Lanka Institute of Nanotechnology (SLINTEC).
LOLC Holdings PLC, which is the largest finance, microfinance, and nonbanking finance
company in Sri Lanka, owns 85% of shares in Ceylon Graphene Technology.
The Sri Lanka Institute of Nanotechnology (SLINTEC) is a partnership between the
Government of Sri Lanka and seven major private sector companies in Sri Lanka. It is the
national institute for Nano and advanced technology, and owns 15% of Ceylon Graphene
Technologies.
Why did we want to explore this subject area? Well, Sri Lanka is the only country in the
world which produces vein graphite in commercial quantities. Sri Lanka exports this vein
graphite without significant value addition.
At SLINTEC, our focus was to explore avenues of value addition to Sri Lankan vein
graphite on a national scale. So, we started two major project areas. One is expanded
graphite, and the other is graphene through graphene oxide and reduced graphene oxide
pathways.
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Being primarily a research organization, we were keen to find a method which was better
than any existing process in terms of both cost and pollution due to byproducts. The
present technique utilized is a result of tireless efforts from a team of scientists over
nearly four years.
The uniqueness of the process is due to the raw material qualities. The raw material has
extremely high purity. Additionally, due to this quality and the uniqueness of the
crystalline structure, it created a unique situation for us to use fewer nasty chemicals to
convert it into graphene, or rGO, and GO.
We have been able to gain investment from LOLC to form a JV, based on the
development work carried out on the lab process, to convert it to a commercial operation.
The current capacity of the pilot plant is 120 to 150 kg per annum. CGTL has
commissioned the Engineering team at SLINTEC to build and commission a plant with a
capacity of 1800kg per annum and this is scheduled to be completed by May 2019.

SLINTEC – National Laboratory which is the other partnering institution of CGT

What is Your Role in the Company?
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In the company, I wear two hats. My SLINTEC hat is that of a Senior Research Scientist.
The other hat I wear is that of the group CEO for Research and Innovation in the LOLC.
Since I was part of the research group at SLINTEC, I was in a great position to convince
the LOLC management to invest in Ceylon Graphene Technologies, based on the
potential and the uniqueness of the process.

What is Graphene Oxide and What are its
Applications?
In 2004, graphene was discovered in the United Kingdom and in 2010, won the Nobel
Prize. That Nobel Prize created a huge importance around this particular material,
marking it as a ‘wonder material’ with unique features and unique crystalline
characteristics. Physical, chemical, and optical, you name it; almost all of the physical
characteristics are unique in this material.
Graphene is single layers of graphite, which is basically carbon. Graphite is basically
trillions of layers of graphene. In our process, Graphite is exfoliated to form single layered
and/or multiple layered material through a chemical process.
One of the advantages is that as a raw material, graphite can be used without any
purification process, as the mine purity is in the range of 99.2 to 99.6%.
The material is then granulated and processed through the plant to produce graphene
oxide and/or reduced graphene sheets.
GO is converted to reduced Graphene Oxide(rGO) via two reduction processes. Although
rGO is generally considered as graphene, personally, I don't call it that because I think
we should only name it graphene if it has a single layer. If it is not one layer, then
technically it is not graphene.
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There are many unique applications for graphene oxide, including composite materials,
coatings, and insitu preparation techniques for graphene. We could use graphene oxide
heavily in composite materials or power storage applications such as lead acid batteries
and lithium oxide batteries. With it, you have the ability to improve the storage, charge
acceptance, and cycling.
In car batteries and lead acid batteries, one of the major problems faced is sulfation in
plates. Now, once we put graphene into it, or rGO into it, it is possible to
eliminate/minimise the sulfation process and achieve extremely high life cycles.
We are also working on new graphenebased or rGObased materials to improve the
charge aceptance rate, cycling, and lifetime of new age batteries. Again, this is to
improve the specific energy capacity of lithium batteries and other battery technologies.
The second major application we are working on is composite materials for anticorrosive
paints, anticorrosive composites and strength improving composites; as well as sound
proofing composites and flame retardant composites. Those are very straightforward
applications with rGO and GO composites.
Graphenecoated sand is also being used to produce water filters, so this is also
something of interest. We have produced drinking water filter systems and material
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developments for water desalination. We don’t use a large amount of energy to convert
seawater into drinking water because we use energycentric techniques like reverse
osmosis. For the filters we use graphene oxide and reduced graphene oxide based IMSA
membrane materials or membrane systems.
Wastewater purification and wastewater reuse is another application area, especially
when it comes to emerging contaminants from industries. These are nasty contaminants
that we are talking about, from various different chemical and biobased industries.
Graphenebased water purification systems will play a very prominent role in purifying
extremely low concentration of contaminants in water purification applications.
A product that we have already developed and are carrying out research on, is graphene
oxide for air purification, which can be used to fight infections. We have deployed
materials and equipment to India, with the Indian Medical Association’s certification, to
fight with airborne diseases like influenza, bird flu, SARS, and H1N1. We were very
successful when getting the Indian Medical Association’s certification for our materials.
The idea is that you can apply the material on the wall and then it behaves as an air
purifier in front of light.
Another major area is textiles. We are developing specialty materials for textiles,
including selfheating antistatic textiles, selfheating textiles, antibacterial, and antibio
organism textiles.

How Do You See Graphene Oxide Changing the Market
in the Future?
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The biggest problem we faced, or we are facing, is the lack of graphene and graphene
related products. Some companies claim that they have graphene, but most of the time, it
is not real graphene. They are often Nano platelets of graphite or expanded graphite
Nano platelets or nanoparticles. There is a huge difference between the two, but
unfortunately, ISO and NIST have not yet released a standardized specification sheet for
graphene.
When it comes to industrialgrade graphene, reduced graphene oxide or graphene oxide,
since we do not have a proper standard, we don't know where to stop the purification,
and where to stop the development.
Additionally, when it comes to the price, it is very difficult to allocate a price tag in our
production, as the required quality and purity is poorly defined. In most of the
applications, customers may not need that level of quality/purity for the enduse
application. This situation is causing ambiguity, leading to possible false claims by
vendors of GO or rGO, causing failure and/or disappointment with end users. This may
even derail the planned work and cause mistrust with the claims made by even the
genuine suppliers.
That is one of the most negative situations faced by the industries that are considering
using graphenerelated materials in their products/applications. They do not know how to
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specify the required material so that they have a consistent product every time they
purchase it, irrespective of the supplier. The lack of ability to specify this is not a healthy
situation in the industry. This is one of the most serious problems we face currently.
It is very difficult to sell just graphene as a product. Therefore, our approach would be to
develop GO based precursors for different applications. This will enable the end user to
pick their exact requirement without having to invest further in R&D. This will help
alleviate the current confusion.
When we sell graphene oxide based precursors, the manufacturers will understand the
entire product through the indepth information provided in the data sheet. This may
include such information as how to use the product, what amount of it to use, and the
expected end result. It is then just a matter of utilizing this material according to our
guidelines. Therefore, leading to harnessing the entire quality and the desired result of
using graphene.

Why Do You Think the Conferences like the Global
Graphene Expo are Important?
If we go back to 2002 and 2003, the same hype was seen with carbon nanotubes.
However, the hype was not managed properly. With graphene, it has been comparatively
well managed. Organizations such as the Cambridge Graphene Group, the National
Graphene Association of the U.S. and the other groups from the United Kingdom, such
as the Manchester Graphene Group, have all managed the product well.
What the Global Graphene Expo are trying to do is to harness knowledge as well as the
available products together, in order to facilitate the promotion of use of graphene
products in industries, for the benefit of humanity.
When it comes to graphene, the promise is much better than carbon nanotubes.
Knowledge and the distribution of knowledge is better organized in the graphene
spectrum, and even in the infant stage, there were a couple of end users who started
using graphene, graphene oxide and rGO in their products.
When you compare the prices, the graphene price is comparatively much less than single
carbon nanotubes or specialty carbon nanotubes. That is why, as a material, graphene
gained a serious position, competing with carbon nanotubes. Management of knowledge
and the industry skill set to produce this particular material is going to be the winning
combination.
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About Manju Gunawardana
Manju joined LOLC in 2017 and counts over 20 years in Research and Innovation in
various subject areas including Nano technology, Agriculture, Pharmaceutical, Advanced
material & Engineering. Currently he is working as a Consultant Senior Research
Scientist at Sri Lanka Institute of Nano Technology (SLINTEC) and is the winner of
multiple international awards including 3 Geneva Innovation Congress Gold Medals and
one Silver Medal. He has also twice won the national title as the Best Inventor in Sri
Lanka.

Saved from URL: https://www.azonano.com/article.aspx?ArticleID=5069

P

8

/8

