Effect of Metal Cations on Absorption ' UMBC
and Emission Properties of Colorants

of Cultural Heritage Importance
Anna Greene!, Amber Thompson?, Michael LaScola?, Marcin Ptaszek?

1I\/Iorgan State University, 1700 East Cold Spring Lane, Baltimore, MD 21251
2University of Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore, MD 21250

THE
ANDREW W

MELLON

FOUNDATION

B —
MORCGAN
STATE UNIVERSITY

) I N § k-1 ! % 0O R )

Emission of Alizarin at High Metal Concentrations
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substrate. 3 Mordants contain metal cations which form a complex
with the dye (Figure 1). These complexes can alter the color of the
paint from the original hue of the colorant.

Some colorants used include the anthraquinones: alizarin, purpurin,
and quinizarin

By identifying the chemical makeup of a paint, one can identify the
colorant and metal ratios which correspond to a known historical

dye to metal concentrations (1:25). The
excitation wavelength was 350, and slit widths

Alizarin were all 5nm.
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paint recipe

One example is the “Mummy Portrait of a Bearded Man” (Figure 2).
2 Experts at the Walters Art Museum accurately identified

Cr(l1l) and Fe(ll) Combination Spectra at High Metal Concentrations
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Absorption of Alizarin and Quinizarin at Low Metal Concentrations

Figure 6 (D) The absorption spectra of three different
combinations of Cr(lll) and Fe(ll) in Quinizarin.

Figure 6 (C) The absorption spectra of three different

Complexes of Interest at 1:5 (Dye:Metal) Ratio (Qu) combinations of Cr(lll) and Fe(ll) in Purpurin.
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Conclusions

e Determined that the addition of metal cations have a distinctive
impact on the absorption and emission spectra of the dyes of
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Future Directions

Will reproduce paint according to ancient recipes provided by
Glenn Gates at The Walters Art Museum and measure those
spectra

Figure 3 (B) The absorption spectra of
Quinizarin and metals which created the most .
change when the ratio of metal to dye was
approximately 1:5 (Quinizarin:Metal)

Figure 3 (A) The absorption spectra of Alizarin
and metals which created the most change
when the ratio of metal to dye was
approximately 1:5 (Alizarin:Metal)

. .« . « . e . . * Will redesign experiments to apply to solid media
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Figure 4 (B) The absorption spectra of Quinizarin
and cations which created the most change
when the ratio of metal to dye was
approximately 1:25 (Quinizarin:Metal)

Figure 4 (A) The absorption spectra of Alizarin
and cations which created the most change
when the ratio of metal to dye was
approximately 1:25 (Alizarin:Metal)




