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Abstract

Pigments used in cave paintings of ancient times, interior decorations of buildings, Japanese
paintings, etc. change colour with the lapse of time.

We have conducted research into whether or not there is a difference in the change of the colour
of such pigments, depending on atmospheric coditions to which they are subjected. In our experi-
ment, 11 kinds of pigments considered to have been in use from of old were laid on 5 kinds of
materials and put under 4 separate atmospheric conditions to examine their change of colour with
age. .

This report shows the results obtained 10 years after the start of our experiment. A colour

computer, Model SM4, was used in determination of the colour of the specimens. After 10 year, the

following results were obtained.

1. Pigments changed in colour and faded from exposure to light... Minium, Vermilion

2. Pigments which showed little difference in change of colour among 4 separate atmospheric
conditions... Malachite, Carbon black

3. Pigments considered preferably kept in standard conditions (20+2°C, 65+2%RH)... Azurite,
Minium, Cochineal lake

4. Pigments determined changed in colour by humidity... Calcium carbonate, White lead, Azurite

Same as above, but in a lesser degree... Ocher, Colcothar, indigo blue
5. Pigments in the order of extent of colour change and fading in an exposing apparatus to sunlight
and daylight... Minium>Vermilion>Ocher,Azurite, Indigo blue >White lead > Calcium carbonate
>Malachite, Colcothar
(Some specimens of Cochineal lake and Carbon black have almost completely faded away.)
6. The materials on which the pigments were laid also had an effect on the change of colour.
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A K 1.58 7.9R 3.8/ 6.1 7.78 3.9/ 8.5
E- 1.23 7.8R 3.9/ 6.0 7.4R 4.0/ B.1
B x 1.10 7.9R 3.8/ 6.1 7.7R 3.8/ 6.3
ATV ok 1.33 7.5R 3.9/ 5.8 7.28 4.0/ 6.1
c X 1.06 7.9R 3.8/ 6.1 7.7% 3.8/ 6.3
Bg 0.80 7.7R 3.9/ 5.9 7.4R 3.9/ 6.1
p ® 3.94 7.9R 3.8/ 6.2 8.0R 3.6/ 6.3
B 9.83 7.5 3.9/ 5.8 6.7R 3.5/ 3.8
AKX 1.089 7.8YR 5.3/8.1 7.5YR 5.4/8.3
B 0.70 7.5YR 5.2/7.9 7.3YR §.2/8.0
* 2.17 7.8YR 5.3/8.1 7.4YR 5.4/8.0
£ + Bas 1.8 7.6YR 5.2/7.8  7.3YR 5.3/7.8
c X 1.15 7.7YR 5.3/8.2 7.5YR 5.3/8.1
Bk 0.73 7.5YR 5.2/8.1 7.3YR 5.2/8.1
p & 24.65 7.7YR 5.3/8.2 9.4YR 4.0/4.7
W 22.10 7.0YR 5.4/8.7 6.7YR 5.2/5.1
N 0.43 3.86 5.3/ 5.9 4.06 5.3/ 5.9
&R 0.90 3.76 4.9/ 6.3 4.06 4.9/ 6.2
g X 0.29 3.76 5.3/ 5.9 3.86 5.3/ 5.8
® ¥ & o 1.38 3.86 5.1/ 6.4 3.86 5.1/ 6.2
c X 0.55 3.86 5.3/ 5.9 3.86 5.3/ 5.8
&R 1.20 3.86 5.1/ 6.3 4.16 5.1/ 6.1
p X 12.27 3.76 5.4/ 5.9 1.66 4.8/ 4.1
R - 9.08 3.86 5.0/ 6.3 2.4G 4.8/ 4.7

CABE (BRER) CBZEALEHLLEER
SNDER- B, $hE, IF-—ILL—F
BB, BEATERARESTEE, HEFAE
MTIAEERR.8THDA, FBODBEIF50.60T
REHNRONIZ, NAHD, HEARMDEEICAE
FEOND, FNICRE, HEEHBCESFRENA
EAMEN D Tze CNISEMRE BN FAEBRET
DNBEBDRERNBRABERTEHENNEEZ 1=
FTCIBEORERBICREULERRDAEET
REENOEREIEETRU .

3.3. AEBEEYY RSO
BELEEEUTAERE $E) THMULED, &
REEOEADELDORBEARES THEIND, K&
RBEMOAEBEAE LYY LRSS ARG LT
BEUI#ERAER B ICRUT=,

L 1.95 5.2PB 3.5/10.8  5.6PB 3.5/10.3

®g 1.19 5.5PB 3.6/11.3  5.7PB 3.8/11.1

g K 4.59 5.2PB 3.5/10.5  5.4PB 3.5/ 9.4

® # L 4 2.23 5.5P8 3.8/11.2 5.7PB 3.8/10.6
& 3.42 5.2PB 3.5/10.5  5.5PB 3.5/ 9.7

Ciaes  1.40  5.50B 3.6/11.2  5.7PB 3.6/10.9

*  25.23 5.2PB 3.5/10.6  3.7PB 3.4/ 4.6

Daw 13.64 5.5PB 3.5/10.9  5.4PB 3.6/ 6.5

NS 1,83 9.8P 2.07 1.7 Z.1RP 2.0/ 1.9

& 1.62 7.2P 2.1/ 1.8 0.2RP 2.2/ 1.9

g K 2.40 9.6P 2.0/ 1.7  1.0RP 2.3/ 1.7

Y o 1.95 6.5P 2.2/ 1.8 9.8P 2.3/ 1.8
c & 1.53 9.6P 2.0/ 1.7 1.78P 2.0/ 1.8

# 1.51 6.1P 2.2/ 1.8 8.8P 2.2/ 1.9

o K 1214 9.8P 2.0/ 1.7  3.4PB 2.8/ 1.7

®W  23.89 6.8P 2.2/ 1.8  §.4YR 4.0/ 1.1

N 0.37 5.76Y 9.7/ 0.2 5.36Y 8.7/ 0.2

wg 0.85 0.8GY 8.8/ 0.3 0.3GY 9.8/ 0.3

* 1.48 5.4GY 9.6/ 0.2 0.2GY 9.6/ 0.3

@ “ Bam  1.63 9.5Y 9.8/ 0.3 0.8GY 8.7/ 0.5
c K 0.88 5.26Y 8.7/ 0.2 5.96Y 9.7/ 0.2

&% 0.81 0.76Y 9.7/ 0.3  0.4GY 9.6/ 0.3

A 16.31 4.6GY 9.8/ 0.2 0.1Y 8.1/ 0.9

Ot 15.18 8.8Y 9.7/ 0.4 1.7Y 8.1/ 0.6

NS 0.77 6.4Y 9.3/ 0.3 5.7Y 9.3/ 0.4

® 0.46 5.9Y 9.4/ 0.4 6.0Y 9.4/ 0.5

* 2.23 5.5Y 9.3/ 0.3 5.0Y 9.3/ 0.6

W ®»  Bam 1.8 5.5Y 9.4/ 0.5 4.8Y 9.3/ 0.7
& 0.38 6.0Y 9.3/ 0.3 8.3Y 9.3/ 0.3

Cam 0.58 5.8Y 9.4/ 0.4 6.8Y 9.3/ 0.4

A 14.43 0.7Y 9.3/ 0.3 0.8Y 7.5/ 1.1

Dum  15.78 5.8Y 9.4/ 0.5 1.4Y 7.8/ 0.7

NES 7.45 9.7RP 2.070.4 0.6R 2.0/ 0.9

wx 2.28 7.2RP 2.1/0.4  10.0RP 2.1/0.8

g X 2.78 0.4R 2.0/0.4 1.1R 2.1/ 0.8

W k. 2.22 6.6RP 2.1/0.5  10.0RP 2.1/0.8
c X 2.43 8.7RP 2.0/0.4 0.3R 2.0/ 0.9

® 2.55 5.3RP 2.0/0.4 9.6RP 2.1/0.8

o X 2.48 9.9RP 2.0/0.4 0.9 2.0/ 0.9

#® 50.60 6.4RP 2.0/0.4 0.8Y 6.8/ 1.8
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