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site during an excavation, or on unmoveable objects such as
wall paintings, cave paintings, mosaics etc. When compared to a
bench-top microscope, the drawbacks of a probe include
reduced signal intensity, spatial and spectral resolution, a

http://dx.doi.org/10.1039/c5ay90036k


Fig. 2 (A) Raman spectrum of the red pigment vermilion on plaster,
showing no fluorescence (note the flat baseline) and clearly deflfl
critical to a successful outcome of the Raman analysis that the
single particle under observation is kept in focus at all times. To
avoid vibrations, or at least reduce them as much as possible, a
variety of aids can be used. These include padded snake weights
and glass weights, which can be positioned on the page under
analysis as close as possible to the microscope objective in order
to keep the area under observation at and still.

Size restrictions

If only a traditional microscope set up is available for the
analysis, then only relatively small objects can be analysed
because large ones simply cannot t under the microscope. This
problem is more easily overcome if an open architecture system
is available or if a bre optic probe or hand-held Raman
instrument can be used, as discussed at the beginning of this
brief.

Interference

As mentioned above, if an oil binding medium is present in the
pigment mixture, it can cause uorescence which may mask the
Raman signal of the pigment. It is much easier to analyse
pigments mixed with a water-based binding medium (gum
Arabic or animal glue for example).

Miscellaneous limitations

A Raman microscope using visible excitation is not particularly
suitable for the analysis of binding media, whose spectrum is
usually very weak and is swamped by that of the pigments or
dyes. It is also of limited usefulness with many very dark
materials that absorb most of the incident light, as they are
prone to local overheating and laser-induced degradation.

Analysis of spectra

Identifying compounds on the basis of their Raman bands can
be a complex operation, which requires a detailed knowledge of
group theory and involves lengthy calculation. Realistically, this
is rarely done and usually artists' materials are identied with
the help of already existing spectral databases. Many of these
are available in the published domain and can be used as a
reference (see list at the end of this brief). Fig. 3 shows an
example of a Raman spectrum from an unknown material
matched with the Raman spectra of relevant reference mate-
rials.

Lucia Burgio (Victoria and Albert Museum)

This Technical Brief was prepared by the Heritage Science
Subcommittee and approved by the AMC on 24/04/15.
Further reading

1 R. J. H. Clark, Chem. Soc. Rev., 1995, 24, 187.
2 G. D. Smith and R. J. H. Clark, Raman Microscopy in Art

History and Conservation Science, Rev. Conserv., 2001, 2,
92–106.

3 G. D. Smith and R. J. H. Clark, Raman Microscopy in
Archaeological Science, J. Archaeol. Sci., 2004, 31, 1137–1160.

4 L. Burgio, Analysis of Pigments on Manuscripts by Raman
Spectroscopy: Advantages and Limitations, in The
Technological Study of Books and Manuscripts as Artefacts –
Research questions and analytical solutions, ed. S. Neate, D.
Howell, R. Ovenden and A. M. Pollard, Archaeopress, 2011.

5 I. M. Bell, R. J. H. Clark and P. J. Gibbs, Raman Spectroscopic
Library of Natural and Synthetic Pigments (pre- �1850 AD),
Spectrochim. Acta, Part A, 1997, 53, 2159–2179.

6 L. Burgio and R. J. H. Clark, Library of FT-Raman spectra of
pigments, minerals, pigment media and varnishes, and
supplement to existing library of Raman spectra of
pigments with visible excitation, Spectrochim. Acta, Part A,
2001, 57, 1491–1521.

7 M. Bouchard and D. C. Smith, A Catalogue of 45 Reference
Raman Spectra of Minerals concerning research in Art
History or Archaeology (corroded metals & stained glass),
Spectrochim. Acta, Part A, 2003, 59(10), 2247–2266.

http://dx.doi.org/10.1039/c5ay90036k


AMC Technical Briefs Analytical Methods

Pu
bl

is
he

d 
on

 0
4 

Ju
ne

 2
01

5.
 D

ow
nl

oa
de

d 
on

 1
3/

06
/2

01
5 

22
:5

3:
12

. 
View Article Online
8 P. Vandenabeele, L. Moens, H. G. M. Edwards and R. Dams,
Raman spectroscopic database of azo pigments and
application to modern art studies, J. Raman Spectrosc.,
2000, 31, 507–517.

9 D. Bersani, Raman database of minerals, University of
Parma, http://www.s.unipr.it/phevix/ramandb.php,
accessed 18 December 2013.

10 P. Vandenabeele, B. Wehling, L. Moens, H. Edwards, M. De
Reu and G. Van Hooydonk, Analysis with micro-Raman
spectroscopy of natural organic binding media and
varnishes used in art, Anal. Chim. Acta, 2000, 407, 261–274.

11 N. C. Scherrer, S. Zumbuehl, F. Delavy, A. Fritsch and
R. Kuehnen, Synthetic organic pigments of the 20th and
21st century relevant to artist's paints: Raman spectra
reference collection, Spectrochim. Acta, Part A, 2009, 73(3),
403–580.

12 P. Ropret, S. A. Centeno and P. Bukovec, Raman
identication of yellow synthetic organic pigments in
This journal is © The Royal Society of Chemistry 2015
modern and contemporary paintings: Reference spectra
and case studies, Spectrochim. Acta, Part A, 2008, 69, 486–497.

13 E. Huang, Raman spectroscopy study of 15 gem minerals, J.
Geol. Soc. China, 1999, 42, 301–308.

14 C. M. Schmidt and K. A. Trentelman, 1064 dispersive Raman
micro-spectroscopy for the in situ identication of organic
red colorants, e-Preserv. Sci., 2009, 6, 10–21.
Anal. Methods, 2015, 7, 4844–4847 | 4847

http://dx.doi.org/10.1039/c5ay90036k

	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper

	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper

	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper

	Raman spectroscopy in cultural heritage: Background paper
	Raman spectroscopy in cultural heritage: Background paper


