Discoloration of Lead Containing Pigments in Paintings(II)
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Abstract

The color change of lead-containing pigments is one of the most serious
diseases in watercolor, oil paintings and wall paintings. These pigments
have a tendency to darken or brighten. It was proved that oxidation of
lead containing pigments in the formation of brown-colored lead dioxide is
a photochemical reaction under high humidity conditions.

Therefore, we carried out some analogic experiments on the color change
of three typical lead containing pigments ; P»,0,, PbO and 2PbCO, - Pb(OH), at
the conditions of illuminations under the high humidity (85% R. H.).

The reason for the chemical reactions are discussed and the results of
these experiments are shown in some spectrograms, micrographs and
X-~-ray micro-diffraction patterns.

Important conclusions were drawn in our research. Due to the formation
of brown P»0,, red lead (Pp,0,) and massicot (P»0) turned brown or dark
when they were illuminated light under high humidity. We noticed that the
brightening of red lead occurred d to admixture with chalk or lead white
in egg yolk or linseed oil medium on exposure to light. Lead white used in
oll paintings turned yellowish on dark.
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Table 1 X-ray micro diffraction data for the discolored samples.

Sample

Initial Substance

Discolored  Substance

_Pigment
No. Color Compound Color Compound
R-N Brown Pb0, (11-549)
- . 3PbCO4(OH), (13-131)
Red Lead R-T Red Pb,0, Red 5 ( 2 :
R-T (8-19) Pb0 - 33H,0 (21-474)
R0 3PbCO,(OH), (13-131)
W-F Gray*+ PbO (5-570)"
Lead White white | 27 bc((l); '-1P li()OH) 2| Red~brown | 3P0 - H,0 (22-1134)
W-T 8 Pale-yellow | pp0 - 33H,0 (21-474)
Y-T Pale-vellow 5PbCO,(OH), H, O (9-356)
Massicot Y-O [ Yellow PbO Dark-green | Pb0, (11-549)
(5-570) -
Y-O Pale~yellow

10PbCO,(OH), O (19-680)°

Number in ( ) is the number of Joint Committee on Powder Diffraction Standard Card.
= Indicate discolored sample on dark condition after the accelerated aging.
xx [ndicate discolored sample hefore the accelerated aging.
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