
Materials underpin many key operations within the oil and gas 
industry, from upstream exploration and production, through 
to downstream refining, petrochemicals, fuels and lubricants. 
Recognising the critical dependence of materials on their sector, 
BP set up the BP International Centre for Advanced Materials (BP-
ICAM) in the autumn of 2012 with an investment of $100 million. 
The BP-ICAM, a collaboration between BP and the Universities 
of Manchester, Cambridge, Illinois at Urbana-Champaign and 
Imperial College London, combines game-changing capabilities in 
areas such as structural materials, corrosion, separations, surfaces, 
deposits, imaging, modelling and self-healing materials. These 
four academic partners and BP work collaboratively and seamlessly 
across their organisational boundaries. BP provides the industrial 
context and expertise to ensure that their research will directly 
tackle materials challenges in the oil and gas industry.  

A Unique Partnership
The BP-ICAM conducts fundamental and applied research in 
materials science and engineering to solve business challenges for 
BP and the oil and gas industry. Each academic partner brings a 
unique set of skills and expertise to the partnership. The University 
of Manchester, the Hub for the BP-ICAM, is well renowned for 
world-leading expertise in structural materials, imaging and 

characterisation, and functional materials. This materials expertise 
is underpinned by their capability in whole life design, materials 
performance in extreme environments, and corrosion engineering. 
The University of Cambridge makes key contributions to the BP-
ICAM in a number of important areas such as the development 
of new alloys, smarter surfaces for anti-fouling, engineering, and 
chemistry. Cambridge also has world leading expertise in surface 
science, including state of the art modelling and surface analysis 
methods which are used to understand the surfaces, materials and 
environments present in oil and gas operations.

The University of Illinois at Urbana–Champaign has world leading 
expertise in surface science, biosciences, materials characterisation, 
coatings, wear resistant self-organising materials, and materials 
that can autonomously indicate damage and heal themselves.  
They are developing new materials that are valuable in improving 
the safe operation and reliability of components and systems 
where routine inspection is difficult. Imperial College London 
has distinctive expertise in membranes and other adsorbent 
technologies for separations, and also has strong capability in the 
molecular modelling of materials across time and length scales.  In 
addition, its skills in surface science and characterisation, tribology, 
corrosion and earth science are supporting several BP-ICAM 
research projects. 

Membranes for More  
Efficient Separations
The separation of chemicals is fundamental to a very large number 
of industrial processes and the use of chemical separation and 
purification is extremely energy intensive. According to Nature, 
10 to 15% of all energy consumed globally is used in chemical 
separation processes. Researchers at the BP-ICAM are taking on the 
challenge of creating more efficient membranes with the potential 
for new applications. 

Through experiments and mathematical modelling, a team 
of scientists and engineers at Imperial College London, led by 
Professor Andrew Livingston, are developing a new understanding 
of the structure and function of polymer membranes for reverse 
osmosis. Understanding the operation of membranes at a 
fundamental level could lead to improvements in the efficiency of 
water desalination processes. A sister project at the University of 
Illinois at Urbana Champaign, led by Professor Benito J. Mariñas, is 
researching membranes for waste water clean-up. The Illinois team 
are developing novel polymer membranes that will be selective, 
letting water pass through and rejecting organic contaminants that 
are present in very low levels.

Smart Coatings to Prevent Corrosion
According to NACE International, the worldwide corrosion 
authority, it is estimated that the global annual costs related to 
corrosion across all industries are greater than $2.5 Trillion. The 
oil and gas industry uses coatings to protect its steel assets from 
corrosion but if this coating is damaged or degrades, there is no 
protection of the underlying metal substrate and the steel will 
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AND GAS INDUSTRY

In 2012, BP brought together four world leading universities 
to create an international centre of excellence in advanced 
materials research. Six years on from its launch, we take a 

look at some of the innovative research to come out of the BP 
International Centre for Advanced Materials (BP-ICAM).  

BP-ICAM researchers at The University of Manchester are using the latest cutting-edge 3D imaging techniques to understand the behaviour of materials in real time.
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begin to corrode. 

BP-ICAM researchers at the University of Illinois at Urbana-
Champaign led by Professors Nancy Sottos, Jeffery Moore and 
the late Scott White have worked with BP to lead the way in 
the development of novel self-healing and smart coatings. The 
interdisciplinary team at Illinois have created self-healing polymer 
materials which not only heal but protect against corrosion, with 
potential applications for the oil and gas, energy, aerospace, and 
transport industries.

Developing New Lubricant Additives
Over the past few years, increasing demand for higher fuel 
efficiency, coupled with the introduction of new materials in 
engines, has driven demand for a new generation of additives 
for the lubricants used in the automotive, shipping, and industrial 
sectors. Work by BP-ICAM scientists is helping BP’s Castrol 
lubricants brand prepare for this future of ever-evolving legislation 
and shifting consumer demands, and to create efficient, more 
sustainable additives.

Fuel efficiency is one of the primary drivers of the BP-ICAM 
research. Engines are getting smaller and working harder, creating 
greater demands on the lubricant. Developing an enhanced 
understanding of the behaviour of current additives at the 
molecular level through BP-ICAM is helping Castrol to remain 
competitive in the global lubricants market.

A Glimpse into the Future
Six years into the partnership, the BP-ICAM is already delivering 
real business value to BP and providing solutions to global 
challenges which have challenged the oil and gas industry for 
decades. Its cutting edge science and engineering research is 
being applied to BP’s operations in Upstream and Downstream. 
BP’s Group Technology business development team is also 
helping to commercialise the innovation coming out of BP-ICAM.  
The BP-ICAM aims to remain at the cutting edge of materials 
science and engineering over the next decade and beyond, with 
new research areas of particular interest including bio-inspired 
materials, computer aided materials design and multifunctional 
smart materials.

For more information, visit:  www.icam-online.org
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BP-ICAM researchers at Imperial College London have developed a polymer membrane 10,000 times thinner than a human hair, with the potential to 
filter substances much faster than commercial membranes.

The BP-ICAM is developing new chemistries to deliver new lubricant 
additives and materials to mitigate wear.

Versatile Analyser for Polymer and Protein Characterisation
The BI-MwA Molecular Weight Analyser from Testa Analytical Solutions eK is a high-performance tool for studying synthetic and natural polymers in solution as well as 
investigating protein aggregation, oligomerization, and complex formation. Employing a 30mW, 660 nm diode laser, the BI-MwA uses 7 angles to determine the intensity of 
scattered light as a function of angle and polymer concentration. Using this information, the system software is able to quickly produce Zimm, Berry and Debye plots from 
which weight average molecular weight (Mw), radius of gyration (Rg), and second viral coefficient (A2) data are calculated.

The BI-MwA can be used in batch or flow mode, as part of a multi-detector GPC/SEC system, or for following the kinetics of polymerisation using the time-dependent static light 
scattering (TDLAS) technique. Compactly designed, the flow path of the BI-MwA is vertical avoiding trapped bubbles, a problem commonly associated with horizontal light 
scattering systems. The robust cell inside the BI-MwA has no sharp corners, only conical shapes meaning previously analysed samples are much more easily flushed out.

The BI-MwA is simple to use but incorporates sophisticated features. Inject your sample into the low-volume, 7-angle flow cell. The sample is illuminated by a temperature stabilised, precision power-controlled 
diode laser. The ultra-stable, high-sensitivity, low-noise CCD detector automatically collects the scattered light. Then, the software extrapolates the data to zero angle for the absolute molecular weight 
determination. Best of all, the BI-MwA has the highest performance/price ratio of any light scattering detector used for molecular weight determination.
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New total sulphur/total nitrogen analyser
PAC is launching the successor of “MultiTek”, the next generation elemental analyser, “ElemeNtS”, to the market.

Launched under PAC’s Antek™ brand, ElemeNtS is an unsurpassed, modular, analytical system available for the detection of total nitrogen and/or total sulphur content in liquid, gaseous 
materials and LPG samples. Three configurations are available: ElemeNtS-N for nitrogen analysis, ElemeNtS-S for sulphur analysis and ElemeNtS-N/S for simultaneous nitrogen and 
sulphur analysis.

ElemeNtS positions itself second to none, in terms of performance, as a TS/TN analyser in the market, combining an extremely stable sulphur and nitrogen detectors with linearity up to 104.

The new generation “ElemeNtS” elemental analyser displays exceptional sensitivity and allows simultaneous analysis of total sulphur and total nitrogen in hydrocarbon samples up to 30 
ppbw, according to ISO 11843.

Featuring a 10” touch-screen, the ElemeNtS allows for direct queue control and diagnostics, along with a completely revamped IRIS based software platform make controlling ElemeNtS 
effortless. ElemeNtS also has an easy accessible front door to keep maintenance of the instrument hassle-free.

The ElemeNtS is delivered completely turnkey and as such is factory tuned, calibrated and validated. Other benefits include documented methods as well as two year warranty on hardware and applications.

ElemeNtS complies with key standard methods such as D5453, EN ISO 20846, D4629, IP490, DIN 51444, EN 15486, D7183, D7184, UOP 971, IP554, D7551, D6667, UOP 936, D5176.
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