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Multi-laser Raman analysis of zirconia
Researchers at the National Research Nuclear University MEPhI (Moscow Engineering Physics Institute), are studying complex oxides. They have recently shown the importance of using multiple excitation wavelengths when studying these materials with Raman spectroscopy.

[bookmark: _Hlk499105671]MEPhI ranks in the top five Russian universities, with a global reputation for excellence in education, and has had six Nobel laureate staff members. Researchers of the Department of Solid State Physics and Nanosystems study a large group of the complex oxides: head of department Prof. Alexey A. Menushenkov; senior researcher Dr. Victor V. Popov; and post-graduate student Alexey A. Yastrebtsev.
Complex oxides Ln2O3-MO2 (where: Ln= La-Lu, Y; and M= Ti, Zr, Hf) are promising ceramic materials with a wide range of applications. These include thermal barrier coatings, solid electrolytes in high temperature solid oxide fuel cells, neutron absorbers for nuclear reactor control rods, inert matrices for nuclear waste storage, and construction materials. Determining the crystalline and local structures of these compounds, and solid solutions of them, is a key step in developing novel ceramic materials.
Dr. Popov and colleagues have been studying yttria-stabilized zirconia (YSZ) – ZrO2(Y2O3), which is very widely used in the production of solid oxide fuel cells, thermal barrier coatings and general-purpose structural ceramics, such as dental prosthetics. Several strong photoluminescence (PL) bands, easily mistaken for Raman bands, complicated the analysis. They differentiated the Raman features from the PL by using a Renishaw inVia confocal Raman microscope equipped with multiple lasers (514 nm, 532 nm, and 785 nm), and by taking broad-band luminescence spectra in addition to the Raman spectra. They could then study the effects of varying the yttria content and annealing conditions on the crystal and local structure of synthesized materials.  

Dr. Popov comments: “We found that Renishaw’s inVia spectrometer is ideal for our studies, since it has a very high throughput and fast data collection, as well as several automatically switchable lasers. The low wavenumber range is easily achievable, you can choose any spectral ranges you need, and the same configuration can be used both for the PL and Raman studies. There are lots of options to set different attenuation levels for lasers and exposure time, which is critical for thermally degrading samples.” 

Full details of their work are in the Russian Journal of Inorganic Chemistry, 2017, Vol. 62, No. 9, pp. 1147–1154 or Zhurnal Neorganicheskoi Khimii, (in Russian), 2017, Vol. 62, No. 9, pp. 1152–1160.

Details of the inVia confocal Raman microscope: http://www.renishaw.com/inVia

Photo – Dr. Victor V. Popov using an inVia Raman microscope.
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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 
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