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Synthesis of Colored Substances from Synthetic Zeolites (Part I)

Synthesis of Ultramarines

Tkuo TAMURA
Norimasa SUGIYAMA
Takaaki TSUKIDATE

Some efforts have been made to produce ultramarine artificially by heating a mixture of synthetic
zeolites and sodium sulfide. Deep blue ultramarine was obtained from Ca-A type zeolite, while Na-A
type zeolite and synthetic sodalite yielded ordinary blue ultramarines. These products were found to be
classed into three groups according to their X-ray diffraction profiles. The used zeolites were discolored

yellow to brown by the absorption of sulfur, selenium, and tellurium.
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Table 1 Chemical composition of the synthetic
Zeolites
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Table 2 Characteristics of the synthetic Ultramarine
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Synthetic Zeolites &;Sﬁnégggs) Sul?ll;f)offgggd)(%) rom(cl:t;lfl(;:};‘l’/ﬁm X-ray diffraction
Na-A Green—Blue T5.6-> 6.5 1.80—1.20 Ultramarine
o Ca-A Green—Deep blue 12.1—>11.4 ”
Na-X White—Pale blue _ |, (minoen
o Ca-X White—Pale _blue__ T __ #  (minor) _
Na-S = Pale yellow—Blue o 3.9—* 9.0 - ”
Pigment Deep blue 11.1 _l :10 ” _
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Table 3 Diffraction peak intensities and lattice

parameter of three forms of Ultramarine

hkl U—1 U—I U—m
100 - — 10
110 50 0 o
111 = ‘_ | <1
200 1 8 4
210 <1 1 4
211 100 100 %
220 s - -
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(by Cu Ka radiation)
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Table 4 Colours of the Zeolites adsorbed Chal-

cogen elements

~Zeolites
Na-A Ca-A Ca-X
Adsorbates ™\ - B
s White (tr.) Y"”‘E‘l‘; "
Se White (tr.) Ye"?gl.s) Bm\?ﬁ;S.B)
Te White Brown Brown

() Weight % of the adsorption
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