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ABSTRACT

The phenomena that the electrical conductivity of rutile single crystal changes with time were investigated
along the a and ¢ crystallographic axes, at 850°C and Pg, in the range of 1~10""*%atm. The D.C. conductivity
decreased with and saturated some value after cg. 100 hours. But the A.C. conductivity showed no time
dependence in the whole Po, range. These experimental results suggest that the time dependence of D.C.
conductivity of rutile single crystal is due to space charge polarization effect; the eleclrode was Pt which is

complete electronic conductor, while the sample was Ti0, which is mixed conductor.
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Fig.1. X—ray diffraction pattern of Ti0O, for (a) the
powder, (b) the single crystal along “c” axis,

and (c) the single crystal along “a” axis
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Fig.2. Time dependent D.C.conductivity of rutile single crystal at 850°C when the field is applied
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Fig 3. Time dependence of m/e values of rutile
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Table 1. Dimension & Surface area of Samples

Sample Gross  goacing between| Surface area
Number|  Sectional Inner probe (sa) ()
Area(pn®)
al 1.4560.020 5.09+0.14 25.31+0.73
cl 1.475+0.023 5.10+0.13 25.53+0.70
c2 2.13310.026 5.06£0.13 30.051‘0.81‘
c3 5.588+0.050 5.0410.13 52.04+1.36
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Table 2. o:/o; Values of Three Different Samples that have Different Size
and Surface area at 850°C and P in the Range of 1~10"®atm

Time(sec)
0 10 20 a0 40 a0 60
Sample #

cl 1.000 0.081L 0.840 0.811 0.78% 0.770 0753

+0.008 +0.00% +0 009 +0 11 +0.010 +£0.011

2 L. 600 0.881 0.840 0.811 0.788 0.769 0.752

' +0.006 +0.008 +0.006 +0.008 +0. 007 +0.007

3 1.900 0.879 4.838 {.809 0 788 0.768 0.751

20,007 -+0.007 +0.007 +0 005 £0 005 +0.005
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Fig.5. Complex impedance plot of rutile single crystal
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