
ROAD TO INNOVATION
Sergey Tutov talks to Echo of Moscow radio station to discuss SIBUR PolyLab’s unique projects.

How often do we use polymers?

Almost all of the packaging we use to keep food fresh is made of polymers.

Synthetic materials are also indispensable in the utilities sector. Polymer pipes are corrosion resistant, they are not contaminated with
microorganisms and can last as long as 50 years without maintenance, which sets them apart favourably fr om metal pipes.

Another application area for polymers is transport. Close to 50% of all parts in modern cars are made of polymers. Bumpers, fenders,
doors, along with a great number of other parts are plastic. The seats in your car are also made of polymers. The petrol and oils our
vehicles use are synthetic materials produced by the petrochemical industry.

The new composite materials in aircraft make them lighter, helping to save fuel, reduce СО emissions, and take more passengers
onboard.

Nearly all cold weather and moisture wicking sportswear is made of synthetic materials. This is due to the polymer qualities that allow
us to make end products with predefined properties, which is impossible using natural fabrics.

ISSUE № 22

WITH POLYMERS, YOU CAN MANUFACTURE END PRODUCTS WITH PREDEFINED PROPERTIES, WHICH IS
IMPOSSIBLE WHEN USING NATURAL MATERIALS.
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Polymer pipes are corrosion resistant and do not get contaminated with microorganisms, which sets them apart favourably fr om metal
pipes.

How are new synthetic materials created?

The process of creating a new material begins with communication between different industries, for example, chemical and food
industries. This interaction provides us with product applications information, essential to “design” a molecule that will be best suited to
address specific needs, fr om production and use to disposal or recycling. Our innovative SIBUR PoliLab in Skolkovo would be a good
example of a platform for such cross-industry communication.

It is not a typical chemical laboratory. There are chemical tasks such as creation or “design” of molecule that are performed by our
NIOST research team in Tomsk, while there are also tasks involving transformation of the molecule into a material, a finished product, –
something that PolyLab does.

Usually chemical laboratories focus on creating molecules without any further involvement. In our lab, we work both on creating
chemical substances and their application. This approach allows the lab to bring in experts fr om various industries. We put together
teams that include experts working on molecule creation, those who transform the molecule into a product, for example a film, and
those who use this product in their industry. Together, they design the optimal product adapted to specific business and consumer
needs.

THE PROCESS OF CREATING A NEW MATERIAL BEGINS WITH CROSS-INDUSTRY COMMUNICATION,
INVOLVING, FOR EXAMPLE, CHEMISTRY AND FOOD INDUSTRY EXPERTS.



Close to 50% of all parts in modern cars are made of polymers.

What is the share of basic and applied research in your work?

Most of the work we do is applied research focusing on developing popular mass consumption products. We do very little research in-
house that would qualify as basic science. Our approach is somewhat different. We formulate areas in which pure science is more likely
to translate into applied research, working with our partners fr om the academic community to do so. This includes circular economy, for
example that has been gaining in prominence. It takes serious research to address such questions as what products are better suited
for disposal or recycling and how to reuse waste in the economy.

How carefully do you weigh up environmental factors when developing new synthetic materials?

Environmental impact is a key element in the business case that we use to assess a project's feasibility. The more eco-friendly the
potential product, the higher its chances for development. In the petrochemical industry, new research areas are increasingly focused
on circular economy. A key challenge that chemists are trying to address is minimising material loss during polymer recovery to make
sure that it is recycled into the same product as the original.

FIGURING OUT HOW TO DISPOSE OF WASTE OR, IF POSSIBLE, REUSE IT IN THE ECONOMY TAKES SERIOUS
RESEARCH.



Creating highly recyclable polymers is a key task facing the researchers.

Where do you find professionals to work in your laboratories?

They are all over the country. There are a number of regions in Russia with fairly strong schools of chemistry. Historically, strong
chemical universities are located in Moscow, Tomsk, Novosibirsk, Kazan, and St Petersburg.

We have created a corporate programme called the First Element to source young talents fr om major chemical universities across the
country. Students solve certain tasks, which are then reviewed by an expert commission. Those who pass the tests are offered jobs
either in operations, at our productions facilities, or in research at our R&D centres.

Could you describe your typical work day?

It usually starts with the so-called “rounds”, wh ere I communicate directly with our researchers. I try to be on top of things making sure
that product development is proceeding properly and safety requirements are duly observed. The rounds are followed by brief meetings
with development teams lasting about ten minutes. Typically, we discuss project progress, including specific achievements, failures, wh
ere we are, the transition to the implementation stage, etc.

Then I meet with teams working on projects at later stages requiring more detailed discussions and review. While the project is at the
development stage in the lab, it involves few people. It is transparent and fairly easy to monitor and manage. As projects advance,
moving into implementation stages, a great number of new variables come to the fore. Issues to be considered include the product
assessment by process engineers, their ability to control the reaction in large-scale production, ways to put the product into production
at minimum cost and with maximum safety.

OUR EXPERTS DESIGN THE OPTIMAL PRODUCT ADAPTED TO SPECIFIC BUSINESS AND CONSUMER NEEDS.



SIBUR PolyLab R&D centre.

Do you happen to encounter production issues though lab tests ran just fine?

Sure. Scaling up is the hardest part of product development. The lab gives you an ideal environment, wh ere the chemical reaction has
only one direction, the output is great and, based on this output multiplied by the reactor volume, you have tremendous project
economics. Boom! You have developed the best product ever.

And then you wake up to harsh reality. The chemical feedstock fed to production lines can be of lower purity than in the lab, the
equipment is bigger is size and operates differently, and the chemical reaction in a large reactor also proceeds in a different way.
During lab tests, you monitor the reaction all the time, always ready to make necessary adjustments, but in a live production
environment, no process engineer will able to monitor its profile round the clock. This gives rise to inevitable deviations, ultimately
worsening the lab tests results.

That is why products are scaled up in several iterations. We take our first lab results, scale them up and get feedback from our
production team – say, they report that the reaction is hard to manage. Then we go back to the lab and start looking for a solution.
Maybe the substance is too active and we need to inhibit its activity. By doing this, we will make the production process more stable,
but product output will go down too.

WE IDENTIFY AREAS IN WHICH PURE SCIENCE IS MORE LIKELY TO EVOLVE INTO APPLIED RESEARCH,
WORKING WITH OUR PARTNERS FROM THE ACADEMIC COMMUNITY TO ACCOMPLISH THIS TASK.



Researchers at SIBUR PolyLab develop new materials adapted to specific business needs.

How long does it take to develop a new product?

It depends on wh ere we start. If we take a completely new molecule that has never existed before, for instance, a totally new polymer
with titanium properties, it may take up to ten years to develop it. Fundamental research takes five to seven years, with 90% of your
efforts leading basically nowhere leaving you with some analytics and food for thought.

When it comes to applied research, the entire work falls into two parts. The development of a new technology or hardware that will
demonstrate the same performance in production environments as in the lab will generally take three to seven years.

Sometimes, when a new product has already been created, we may need its molecule to develop some new properties. Such applied
research may take one to three years.

IT MAY TAKE A DECADE TO DEVELOP A COMPLETELY NEW MOLECULE THAT HAS NEVER EXISTED BEFORE,
WITH BASIC RESEARCH ALONE TAKING UP FIVE TO SEVEN YEARS.



SIBUR PolyLab researchers working on new materials.

What if your research fails? How does your team tell you that everything they did in the last five years with all the money
spent was in vain?

I do not recall any total failures after five years of work. We have a shorter progress assessment horizon, so we realise wh ere we are
heading a lot earlier than that.

If you arrive at this understanding only in five years, the main question would be why it took you so long. It is not easy, though, as
developers tend to fall in love with their projects and sometimes bury their head in the sand. So, if a developer comes to say that they
have failed, this means that behind this decision is a very thorough, reasoned and pragmatic analysis.

This might be the case when the project fails to prove its economic feasibility. For instance, you get the right product, but its cost is
huge, so it can not really make it to the market.

How big is a project team?

It depends on the project stage. On earlier stages, we usually have teams of five to six people.

I WOULD NOT RULE OUT GOING MORE FUNDAMENTAL AS WE BUILD UP AND EXPAND OUR APPLIED
RESEARCH EXPERTISE.



SIBUR PolyLab employees.

How do they synchronise their efforts?

Everyone has their own area of responsibility. As a rule, each development team has a lead role. This person allocates team members
to roles, is in charge of the experiments schedule and has a general vision of the project workflows and the scope of hypothesis to be
tested. Other roles generally include senior and leading researches who are responsible for the theoretical part of the job, such as
research based on articles and patents, to help drive the costs of experiments down. We also have junior researches – recent
chemistry graduates – who do the experiments. They mix substances, keep records and send accumulated data back to developers
who carry out the analysis, develop correlations and decide on taking the experiment further depending on the result.

What is the lim it for a developer of synthetic products? Would that be a Nobel prize for chemistry?

That is a good question. I think our routine tasks relate mostly to applied research, so a Nobel prize would be more of a dream.
However, I would not rule out going more fundamental as we build up and expand our applied research expertise. 
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