Thangka D (Figure 8, left):
This is a mid-20th century thangka depicting Tsonkhapa, founder of the Gelug
lineage, possibly of Mongolian or Sino-Tibetan/Amdo, in the folk art tradition.
The cross-section photomicrograph (Figure 8, top right) shows chrome yellow
applied over ultramarine blue. ED-XRF analysis (Figure 8, bottom right) of a
green colorant revealed the presence of copper (Cu) and arsenic (As). This data in
conjunction with FTIR analysis indicated the use of emerald green pigment.

Thangka E (Figure 9, left):
Thangka purchased in 21st century China, depicting the White Tara, or
bodhisattva of compassion and serenity. The thangka was made specifically for
the tourist trade and marketed as very old. The Raman spectrum (Figure 9, right)
shows use of phthalocyanine green (633 nm laser for CAMEO reference
spectrum, top; 785 nm laser for thangka, bottom spectrum). The XRF spectrum
(Figure 10) suggests the use of chrome yellow. Note high manganese (Mn)
content due to ‘artificial soot’ on surface: the piece has been artificially aged by
darkening with a manganese-based pigment (Figure 10).

4998 Phthalocyanine Green 12

1539

65000
60000
55000
50000

777

30000

1215

25000

Figure 9: Left: Thangka E.
Right: The Raman spectrum shows use of
phthalocyanine green (633 nm laser for
CAMEO reference spectrum, top; 785 nm
laser for thangka, bottom spectrum).
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Figure 10: Thangka E, XRF spectrum suggesting use of chrome yellow. Note high
manganese (Mn) content due to ‘artificial soot’ on surface.

Figure 11: Left: Thangka F.
Right: Visible light, backscattered electron imageing, and
x-ray map images from a gilded region
(green = Au, blue = Ti, and red = Si).
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Thangka F (Figure 11, left):

*IOD00216 Phthalocyanine blue, age 55 yrs, Krebs, Forbes 95, SCC, tran
AL4965 hazy blue
*IMP00078 Prussian blue, Winsor & Newton, PMA, tran
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This thangka is modern in both its iconography and origin. Similar to Thangka E,
it was purchased on the tourist market in Asia in 2006 as an ‘old’ thangka. A
gilded area was examined by visible light, by backscattered electron imageing,
and by x-ray mapping (Figure 11, right); the latter technique identified the
presence of gold (Au), titanium (Ti) and silicium (Si), which are indicative of
modern materials. The FTIR spectrum (Figure 12) showed the use of Prussian
blue and phthalocyanine blue synthetic pigments.

2078

1.1
1.0

1422

0.9

Absorbance

1165

0.8
0.7
0.6

1164

0.5
0.4

2081

1333

0.3
0.2
0.1
-0.0
2200

2000

1800

1600

1400

1200

1000

Wavenumbers (cm-1)

Figure 12: FTIR spectrum of Thangka F showing use of Prussian blue and phthalocyanine blue pigments.

Discussion and Conclusions
Thangkas A, B and C, the 18th and 19th century thangkas, were found to have a
traditional Himalayan palette, consisting of vermilion, red lead, and lac dye reds,
orpiment (As2S3), and iron ochre yellows, malachite, antlerite [Cu2Cl(OH)3], and
brochantite [Cu4SO4(OH)6] greens, azurite and organic blues (likely indigo), carbon
blacks, calcite whites, and grounds of clay, magnesite (MgCO3), or a mixture of the two.
The mid-20th century Thangka D palette documents the importation of synthetic and
Western pigments into the Himalayan region. These pigments include chrome yellow
PbCrO4, artificial ultramarine, and emerald green [Cu(C2H3O2) 2. 3Cu(AsO2)2], as well as
a barium white ground. They are used in conjunction with more traditional artists’
materials, including vermilion and red lead, magnesite and gypsum.
In Thangkas E and F, the 21st century thangkas, we see the use of the phthalocyanine
blue and green pigments, in addition to as yet unidentified synthetic red lake pigments.
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While Prussian blue was identified in the previously mentioned study of a 18th-19th
century Bonpo thangka5, it is notable that pigments introduced in the early 19th century
in the West do not show up in Himalayan thangkas until the 20th century. However,
further analysis of late 19th and early 20th century thangkas is necessary to more
precisely determine the date of introduction of these materials. An 1840s account of
pigments imported into Nepal and then into Tibet by the British East India Company
included lead white, indigo, verdigris and sandalwood.6
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English broad cloth for clothing, and purchased some cotton fabric to cover paintings.
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