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For the preparation of ceramic pigments in the system Ca0O.NiO.MgQO.2SiO,, the starting compositions are determined from the basic mineral diopside following
the expression CaO.xNiO.(1-x)MgO.2Si0O,, where x =0.1, 0.3, 0.5, 0.7 and 0.9. Ceramic pigments were synthesized via solid-state high temperature sintering.

Starting materials used for the synthesis are CaCO3, NiO, MgO and SiO,.nH,O with particle size in the range of 2-7um, which is much more reactive than
conventionally used quartz sand as a source of SiO,. Calculated quantities of materials for 100 g batch are weighed with a precision, then mixed and dry
homogenized in planetary mill Pulverizete-6 (Fritch). Synthesis was carried out in a laboratory muffle furnace in porcelain crucibles with a heating rate of 300-
400°C/h in air with isothermal retention of 1 hour at the final temperature. The resulting powder mixtures were sintered at 1000, 1100 and 1200°C in order to

obtain Ni-doped diopside. 8
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same time, the absence of nickel oxide in the sample 0.1NiO 2 theta/deg 2 theta/deg

sintered at 1200°C indicates indirectly that Ni enters the Figure 1. Powder XRD patterns of Figure 2. Powder XRD patterns of
diopside lattice, as this is the predominant phase for this synthesized pigments in the system gsynthesized pigments in the system
composition. Diopside phase prevail in samples with 0.1 and CaO.0.1NiO0.0.9Mg0O.2Si0, at different  Ca0.0.3Ni0.0.7Mg0.2Si0, at different
0.3NiO content in the initial batch. Wollastonite is presented in temperatures (1-1000°C; 2-1100°C; 3-  temperatures (1-1000°C; 2-1100°C; 3-

all studied samples, prevailing over diopside at higher nickel
concentration.
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1200°C)D - Diopside, W - Wollastonite, A -
Akermanite, K - Crystobalite, * - MgO; NiO
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Colour is one of the most important indicators of pigment quality. Coloured substances absorb
and convert light rays of a certain wavelength into the visible portion of the spectrum, due to
their atomic structure. The CIELab system defines colors not only of ceramic pigments but also
of other materials, which indicates that this system is universal and widely used.

In the CIELab system, the colour coordinates are:

-L* (brightness), from absolute white L* = 100 to absolute black L*=0

-a* - green colour ( -) /red colour (+) -b*- blue colour (-) /yellow colour ( +)
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Figure 4. FT-IR spectra of sample 0.1N1O and 0.3NiO

The results obtained for colour coordinates of the pigments are
shown that the colour of the synthesized ceramics is light green.
As the heating temperature increases, an increase in L * (except
for the composition by 0.1NiO) is observed. The amount of green
colour (-a *) is greatest (-a * = -8.5) in the pigment with
composition Ca0.0.3N10.0.7Mg0.28i0,, synthesized at 1200°C.
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Conclusions Figure 5. The colour space of CIELab system

Light green ceramic pigments were synthesized on the basis of diopside by the method of solid phase sintering. The optimal parameters for synthesis of nickel
dopped, predominantly diopside containing ceramics were determined. The best results for the green component in colour were obtained with the pigment 0.3

NiO synthesized at sintering temperature of 1200°C.



