Microsc Microanal 9(Suppl 2), 2003

DOI: 10.1017/S1431927603445522 Copyright 2003 Microscopy Society of America

Raman Microscopy in the Service of Industry

Jack Yarwood, Peter Eaton, Christopher Constable, Delphine Bard, Paul Whelan, Damien Larroumet and Chang
Sheng Deng

Materials Research Institute, Sheffield Hallam University, City Campus, Howard Street, Sheffield, UK

Abstract

Raman systems have now been developed to the stage where problems of real industrial interest and importance
maybe tackled with a high level of success. This paper describes some of the applications which we have made in
collaboration with several companies over the last 5 years.

1 Migration of adhesive to a PVC/SiO, interface

Diffusion of a ‘primer’ towards a glass/polymer interface is obviously of importance for the production of
functional glass. The Raman technique provides a convenient way to monitor such ‘migration’ under different
conditions or for different chemical components. Relative depth profiles for the distribution of Y9669 (CsHs NH(-
CH,);Si(OMe); in PVC (at equilibrium) for different thermal cycles (at 70°C). We describe[1] the effects of PVC
plasticization; primer chemical type and humidity on such distribution data.

2 Identification of industrial fibres
We report our work[2,3] on the identification and quantification of asbestos fibres (fig 1) and carbon particulates

(coal dust or diesel deposits) (fig 2) in industrial work place environments and materials. In both cases there is a
strong link to health and safety regulations, via health hazard legislation.
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Figure 1 Raman spectra of asbestos in cement Figure 2 Raman spectra of a mixture of coal dust and
DPM
3 In situ corrosion monitoring at the metal/aqueous interface
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s I|'iI LR g Figure 3 shows that we have been able to
A : observe[4] the production of iron oxides (in
o il situ) at an iron-wire surface which may be
ouon - ; _ biased at a given voltage. The potential to
§ 000 [ A b Fe20 do Raman-based electro-chemical
- i monitoring at the interface is demon-
- strated, with our most recent data.
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Figure 3 Formation of oxides of iron at Fe/H,O/NaCl interface
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4 Raman studies of residual and applied stress in PVD ceramic coatings
XRD Stress Values vs Observed Raman Band Position The Obse.rved Ra.man shifts of
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Figure 4 Calibration of Raman shifts against residual stress from XRD
5 The setting of oil field cement — a Raman approach.
1090 We have recently succeeded[6] in developing Raman spectral

markers for the complex sulphate minerals (e.g. ettringite —
fig 5 involved in the hydration of cements. These are
important for the understanding of cement setting. We will
describe our use of such markers to cast light on the
chemistry of the early stages of this (currently) poorly
understood process.
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Figure 5 Calibration of Raman shifts against residual stress from XRD

References

[1] P Eaton, P Holmes and J Yarwood, Appl. Spectrosc., 54, 508 (2000)

[2] D Bard, J Yarwood and B Tylee, J. Raman Spectr. 28, 803 (1997)

[3] Paul Whelan, PhD Thesis, Sheffield Hallam University, (2001)

[4] D Larroumet, R Akid, D Greenfield and J Yarwood (unpublished)

[51 C P Constable, B Lewis, ] Yarwood and W D Miinz, Surf. Coatings Techn. 2003
(in press).

[6] C S Deng, C Breen, J Yarwood, S Habesch, B Craster, G Maitland and J Phipps, J. Mat.
Chem., 12, 3105 (2002)

Acknowledgements. Thanks are due to EPSRC for equipment grants and to Renishaw, Pilkington and

Health and Safety Laboratory for financial support. The support of colleagues Chris Breen, Bob Akid,
Barry Tylee, Brian Lewis and Dieter Miinz is acknowledged.

https://doi.org/10.1017/51431927603445522 Published online by Cambridge University Press


https://doi.org/10.1017/S1431927603445522

