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Effect of OH group in quartz on the thermal properties
and the crystal structure.

Nobuyuki KOGA*, Haruto MURAISHI**

Abstract: Effect of OH groups included in quartz on the thermal behavior and the crystal
structure of quartz were investigated. OH groups had no effect on « -3 phase transition of
quartz, contrary to lattice defect and impurities. Quartz containing OH groups was characterized
by (1) the value of activation energy at the o - 8 phase transition, (2) the change of unit cell

volume with microwave irradiation.
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Tablel Impurity content for quartz
samples ( Nol ~No3) .(ppm)

Sample Al Fe Na Li
Nol 1.8 1.9 0.3 0.6
No2 1.8 1.9 0.3 0.6
No3 0.3 0.6 0.2 0.2

Table2 Absorption coefficient « (3500cm)

for quartz samples ( No1~No3 ).

Sample | Absorption coefficient a(3500cm )
Not 0.024
No2 0.290
No3 0.024
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Fig3. Change of o« — 8 phase transition
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Fig6. Activation energy for quartz
samples ( No1~No3)

180
160
140
120
100
80
60
40
20

Activation energy (kJ/mol)

No1(MW) No2(MW)

No3(MW)

Fig7. Activation energy for quartz
samples by microwave treatment
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Fig8. Change of crystallite size for
quartz samples ( Nol~No3 ) by
anneal(800°C) and microwave(MW)
treatment
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anneal(800°C) and microwave(MW)
treatment
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Fig10. Schematic illustration for change
in OH group with heat and microwave
treatment
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