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Abstract In the ceramic industry, a drastic decrease in crystalline formation was found even among the glazes well known
for their high crystalline productivity when the ceramic glaze was stored in wet conditions over a period. This study aimed
to investigate the reason for decreasing willemite crystals during storage. As the starting materials ZnO, calcined ZnO and
frit 3110 are selected; the composition for zinc crystalline glazes was set through a three-component system with the
materials. The firing condition was used from previous studies. The study was observed how wet conditions affected the
crystallization of zinc crystalline glazes from a day to 24 weeks. The results were obtained by particle size analysis, XRD,
Raman spectroscopy and SEM analysis. The results indicated that ZnO is advantageous in terms of willemite crystalline
development and growth; however, Zn(OH), cluster, formed by the reaction with water during the storage, caused the decrease
in ZnO level in the glaze. The reduction of ZnO in the glaze eventually interfered the willemite development and growth.
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Fig. 1. Experimental procedure.
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Fig. 2. Comparison of three component system of glaze using ZO and ZC fired at 1270°C ZO, (b) ZC and 1250°C (c) ZO, (d) ZC.
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Fig. 3. Appearances samples of comparison of willemite glazes
using of ZO and ZC in different mesh sizes fired at 1270°C.
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Fig. 4. XRD patterns of glazes comparison using ZO and ZC
fired at 1270°C.
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Fig. 6. Raman spectra of comparison of ZO and ZC soaked in
water for 0 hour and 72 hours.

= A9 BE AZI7F F7KsE 202 HoXRE ZnO F

9= 36.38% Zn(OH), T+ T2 13345 H¥ ZnO I

A9 AZI7F AU ER1TE F Atk wEkA Zo

£ 98 AEPE Zn(OH)t 353l o ¢ 4

3 B EEOA wkEsle] o BolRlE Zo= JER
TH11,12].

Figure 6& ZOS} ZC ABES 0A7H 72417 B¢ &

D =3

=

ol B 5

o]

o] Azjo|t}, thEA<l 350~600
cm' Atole] oAl YJERFAL 1050~1150 cm ™' Aol €]
FYolME ZnO AR AR} M=7F veRdTH13]. Figure
6olX ZOS}t ZC A& BT H|$=3E ZnO traceE 7K &
Zog Ho|AWF 1050~1150 cm™ F¢] wi=olX zC
£ 126~146cm™ Gl W= A7]E YepA e
o} vhdo] ZOE OA7H} 72A17RS ¥l 79 126~
146 cm™, 1050~1150 cm™ Q] A717F =A vebst

¥V ZnO
M O Zn(OH),
v
v
o ) y vV oy 'v
@) (0]
o) o]
YWz0.72n
T v T T T T ZO
10 20 30 40 50 60 70
20/ deg.(Cu-Kay)
(a)

L. Jl l }L_M 2C-T2h

¥ ZnO

A JULL J J\_JUM 2C
40 50 60 7

T T
20 30 0

20/ deg.(Cu-Kay)
(b)

Fig. 5. XRD patterns of samples comparison soaked in water for 0 hour and 72 hours; (a) ZO and (b) ZC.
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Fig. 9. Particle size analysis of samples comparison of (a) ZO and ZC, (b) raw zinc crystalline glaze using ZO and ZC.
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Fig. 10. Appearances samples of comparison of saturated
willemite glaze in water for 0~24 weeks using ZO and ZC
fired in 1270°C.
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