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Low Temperature Synthesis of Willemite Powder
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ABSTRACT

Willemite (Zn,SiOy) are a wide range of applications such as a phosphor host and an important crystalline phase in glass ceramics,
electrical insulators, glazes, and pigments. In this study, Willemite precursors were synthesized with zine silicate gels from mixture
of zinc nitrate solution and various sodium silicate solution by the geopolymer technique. To examine the crystallization behavior,
precursors were have been monitored by the XRD. A pure willemite phase was obtained at 900°C. TEM investigations revealed that
the sample with 50 nm particle size was obtained via heat-treated at 900°C for W-3.
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Table 1. Experimental Conditions on the Preparation of Precursors
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Zn/Si (vol.) Stirring
[Si*] pH [Zn”"] (
W-1 Na,SiOs.aq 10 )
- 5 - 1.OM Magnetic
W-2 Na,S105.aq +Sodium hydroxide 13 2:1 Stirrer
W-3 2Na,08i0,1.1H,0 >14 0.5M
Table 2. Identified Crystalline Phase as a Function of Heating Temperature
Calcination temperature (°C)
Sample
700 800 900 1000 1100 1200
W-1 Am Z Z V4 Z, W 7Z, W
W-2 Am V4 Z, W w w w
W-3 V4 Z, W W w w w
*Am: Amorphous phase, Z:Zinc silicate phase, W: Willemite phase
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Fig. 1. X-ray diffraction results of heat-treated samples prepared in various reaction conditions; (a) W-1, (b) W-2, (c) W-3.
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Fig. 2. The electron diffraction pattern(a) and the bright-field image(b) of the heat-treated zinc silicate gel (W-3) at 900°C.
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