A possibility for utilization of biowaste through synthesis of garnet
pigments of CaO-Fe203-S102 system

M. G. Minoval, F. S. Yovkoval, Ts. |. Dimitrov?, A. A. Georgieval, |. G. Markovska?
IDepartment of Chemical Tehnology, Assen Zlatarov University, Burgas 8010, Bulgaria
> Russe University “Angel Kanchev”, Branch Razgrad, 7200 Razgrad, Bulgaria
Presenting author email: imarkovska@btu.bg

Introduction

Fig.1 Photos of rice husk: a) raw and b) oxidized

Component
Quantity, mass. %
SIO, 94,47
Fe,O, 1,32
K,O 1,08
MgO 1,03
Al,O, 0,98
0F:10) 0,62
MnO, 0,49
Na,O 0,01
Cu traces
Pb traces

Results & Discussion

Table 2. The color of the pigments was determined
Figure 2 shows the technological scheme for the synthesis of by using a Lovibond Tintometer RT 100 Color

pigments of the garnet pigments of the CaO-Fe,0,-SiO, system, spectrometer
andradite type.
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Thermal treatment - lﬂ{lﬂﬂC and 110 o'C
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Visual estimation of the pigments synthesized
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, ﬂ | Fig. 4 Hot-stage microscopic analysis of
Tt Ml N 1 ‘huimnnmu composition RH1 at temperatures of 1100 ° C,
1250 ° C and 1260 ° C

Fig. 2 Technological scheme for synthesis of Fig.3 X-ray diffraction patterns of pigments

garnet pigments of the CaO-Fe203-S102 system in the system containing a main phase of andradite

Conclusions

The synthesis of andradite garnet pigments of CaO-Fe,0,-SIO, system Dby utilization of biowaste (rice husk) was demonstrated. The rice husk ash obtained by
burning rice husk in air at 1000°C was found to contain predominantly SiO, (94.47 mass.%). The pigments were synthesized at a final firing temperatures of 1000
°C and 1100 °C. It was demonstrated that the best results were obtained with the pigments synthesized at 1000°C — a* = 5.87, b* = 10.81. It was established that
the garnet pigments synthesized can be used In glazes for faience tiles.
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