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Raman spectroscopy spots environmental microplastics
Plastics are used extensively in products and packaging. Unfortunately, these make their way into the environment and cause significant pollution, not only as bulk material but also as microplastics: small, hard-to-spot, particles. A Danish research institute is using a Raman spectroscopy system, from Renishaw, to help its clients understand and reduce the amount of microplastics in the environment.

[bookmark: _GoBack]This is a research area where many uncertainties exist, with respect to both analysis and identification. The human health impact of microplastics is as yet largely unknown but is suspected to be significant. This work will contribute towards an increase in understanding and knowledge of the effects of microplastics.

Morten Køcks and colleagues at the Danish Technological Institute (DTI, Aarhus, Denmark) are working both with private companies and the Danish Environmental Protection Agency on technologies to remove plastic particles from the aqueous environment, for example, waste water. The aim is to improve the removal of microplastics at waste water treatment plants and at other local sources for waste water, such as laundries.

The first step is to develop robust methods of characterising and quantifying microplastics. Traditional laboratory techniques, such as gas chromatography / mass spectrometry (GC-MS), can quantify the amount of plastic, but do not give information on particle sizes or numbers, both of which are expected to be equally important. Infrared microscopy can do both, but is unsuited to analysing very small particles and is also challenged by the particle morphology. So, to provide a comprehensive analysis system, Køcks and co-workers have turned to Raman spectroscopy. They use their existing Renishaw inVia™ confocal Raman microscope so extensively that they purchased an inVia Qontor system, to increase their Raman capacity.

They take the waste water from the treatment plant, extract material of no interest (such as minerals and organic material), and analyse the residuals on a filter or flat surface. This involves using a range of advanced features of the inVia microscope. The microscope automatically locates the particles and determines their sizes and statistics. Then it produces Raman maps of the particles, using height tracking to keep a good focus, and uses advanced spectral analysis to identify the plastics and inorganics. The result is a comprehensive set of data on the number, size, shape, and chemical composition of the particles. 

The results are positive and indicate that the treatment plants already capture about 99% of the microplastic particles, making it possible to handle the microplastics at the plants. DTI is continuing to develop methods to provide more accurate results and to expand the research to also look at microplastics below 20 µm in size, rubber contamination from vehicle tyres in sewers and microplastic reduction at other local waste water sources, such as laundries. In addition, they are looking at the specific handling of the accumulated microplastics in sludge at the waste water treatment plants.

Further details of the group’s work can be found at http://mst.dk/media/143341/partnerskab-om-mikroplast-i-spildevand-2017.pdf (see page 10 for an English summary).

Please visit www.renishaw.com/polymers for further details on how Renishaw’s inVia confocal Raman microscope is being used for plastic analysis.
 [image: ]  [image: ]
Image: StreamLine Raman image showing the distribution of polymers and inorganic particles on a filter
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Image: Renishaw’s inVia Raman microscope in use at the Danish Technological Institute.




-ENDS-

About Renishaw

Renishaw is one of the world's leading engineering and scientific technology companies, with expertise in precision measurement and healthcare. The company supplies products and services used in applications as diverse as jet engine and wind turbine manufacture, through to dentistry and brain surgery. It is also a world leader in the field of additive manufacturing (also referred to as 3D printing), where it is the only UK business that designs and makes industrial machines which ‘print' parts from metal powder.

The Renishaw Group currently has more than 70 offices in 35 countries, with over 4,500 employees, of which 3,000 people are employed within the UK. The majority of the company's R&D and manufacturing is carried out in the UK and for the year ended June 2017 Renishaw achieved sales of £536.8 million of which 95% was due to exports. The company's largest markets are China, USA, Germany and Japan.

The Company's success has been recognised with numerous international awards, including eighteen Queen's Awards recognising achievements in technology, export and innovation. Renishaw received a Queen’s Award for Enterprise 2014, in the Innovations category, for the continuous development of the inVia confocal Raman microscope. For more information visit www.renishaw.com 

For further information 

Please contact:
	Morten Køcks
Danish Technological Institute
Kongsvang Allé 29
8000 Aarhus C, Denmark
Tel: +45 72 20 20 00
Email: mly@teknologisk.dk
www.dti.dk 
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