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A Study on the Growth Layer in PbWO, Crystals
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Abstract: Growth layer existing in PbWO4 ciystals were investigated with optical microscope
and electron micropobe and were rcognized to be platinum particles. According to GDMS
analysis result on the impurities of PhO and WO3, which were starting materials for growing
PbWOy4 crystals, these platinum particles could not come from the raw materials, but from the
platimum crucible used for gowing crystals. Based on these test results, it was proposed that the
etching of PhO-WO3 melt on the platinum crucible at high temperature and dissolving of the
platinum in the melt supply materials for the fomation of the growth layer. And the temporary
motionless (such as power failure or lowering pausing) of solid-liquid interface provides an
opportunity for the condensing and depositing of the platinum fiom the melt. It is suggested that
decreasing the temperature of liquid zone or increasing the lowering rate of crucible might be
effective meaures to minimize the etching of the melt on the platinum and prevent the fomation
of growth layer.
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Fig. 2 Optical micrographs of growth layer in PWO crystals

Fig.3 SEM micrographs of rthombic (a) and irregular (b) solid particles existing in the growth layer
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Fig. 4 X-ray enewgy spectrun of solid particle in growth layer

Fig. 5 Distiibution of partidles (a) as well as the planer scaning (b) and

linear scaning (¢) of platinum element content in the growth layer of PWO crystal
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Table 1 Impurities of PbO and WO; raw materials analyzed by GDMS

Elements PbO WO, Elements PhO WO, Elements PhO WO,
Li < 0.005 0.2 Ca 0.12 0.32 As 0.02 1.0
B 0. 009 0. 04 Ti < 0.005 0.2 Y <<0.01 < 0.01
0 Matrix Matrix A4 <20.01 0. 002 ZIr < 0.005 0. 01
Na 0.5 1.3 Cr 0.01 0. 07 Nb <2 0.01 < 0.01
Mg 0. 03 0. 07 Mn <<0.01 <2 0. 01 Mo <2 0.01 0. 40
Al 0.28 0.37 Fe 0. 04 0. Cd <<0.5 < 0.5
Si 0.29 1.7 Ni 0.03 0.1 Ba 0. 06 0. 01
P 0. 04 0.30 Cu 0.07 0. 06 w Matrix Matrix
S 0. 47 0.9 Zn <<0.02 << 0.02 La < 0.005 0.2
a 2.2 7.9 Ga <<0. 05 << 0.05 Pb Matrix Matrix
K 0. 14 0.32 Ge <<0.1 <<0.1 Pt <<0.05 << 0.0
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