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Microfading spectrometry (MFS) is a useful and relatively new technique that can be 

effectively used for assessing the light-sensitivity of colored materials found in cultural 

heritage (CH) objects [1]. Prior to the development of this instrument it was impossible to 

obtain light-stability information directly from the objects. It is now possible to complement 

the chemical characterization of colorants present in CH objects with information about their 

photofading kinetics. A number of variables including paint formulations, application 

methods, substrate effects, interaction with other pigments or binders, and prior exposure 

events can influence the fading behavior of complex colored systems. This apparatus allows 

accelerated light aging of colored materials, addressing the considerable and usually 

unpredictable contribution of preparation, application, and prior exposure of materials to the 

actual fading rates of an object. The instrument consists of a fiber optics reflectance 

spectrophotometer coupled to an accelerated light aging micro-tester. The sensitivity of 

objects to visible light can be determined by using short increments in exposure time to a high 

intensity light source. Spectral and colorimetric data are recorded periodically and their 

change is evaluated in real time. The instrument uses a 0/45 geometry for illumination of the 

sample and collection of reflected light. Two advantages of this technique are the small 

diameter of the illuminated spot (~0.4 mm) and shorter testing times relative to those required 

by traditional accelerated light aging methods. Variations in the visible reflectance spectra 

with time can be converted to changes within various color spaces recommended by the 

International Commission on Illumination (CIE). 

The ability to identify vulnerable colors on CH objects, through the use MFS, has 

provided some crucial information on the development of lighting recommendations for 

specific objects. Since this technique addresses such an important preservation problem, its 

popularity among CH specialists has significantly increased over the last decade. For 

example, MFS has permitted to investigate the reciprocity principle of light exposures by 

evaluating the color changes experienced by surrogate samples [2] and actual CH objects [3]. 

This technique offers a unique way of determining the photosensitivity of an object rather 

than just relying on experience and visual assessments. Microfading spectrometry is a very 

promising tool for conducting lightfastness surveys of artifacts prior to their exhibition and it 

can be employed in conjunction with other documentation techniques proposed within the 

COSCH action. Spectral and spatial documentation of CH objects can be clearly enhanced by 

adding information about the light stability of colorants. The dependence of visible 

reflectance spectra on chemical composition can be used for further light ageing studies. In 

summary, MFS provides an efficient way of monitoring the color stability of CH objects 

helping to devise better preventive conservation strategies. 

 

References 

[1] Whitmore, P.M., Pan, X., Bailie, C. (1999) Predicting the fading of objects: identification 

of fugitive colorants through direct nondestructive lightfastness measurements. Journal of the 

American Institute for Conservation, 38, 395-409. 

[2] del Hoyo-Meléndez J.M., Mecklenburg, M.F. (2011) An investigation of the reciprocity 

principle of light exposures using micro-fading spectrometry, Spectroscopy Letters, 44, 52-62. 

[3] del Hoyo-Meléndez J.M., Mecklenburg, M.F. (2010) A survey on the light-fastness 

properties of organic-based Alaska Native artifacts, Journal of Cultural Heritage, 11, 493-

499. 


