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ABSTRACT

The Experimental calibration method has been investipated to correct d spacing estimation and to identify
phazes in the electron diffraction data acquired by imaging plates. When the diffraction data from the imaging
plate waz corrected by the d spacing calibration method with the radial intensity distribution plotting in this
experiment, The accuracy of d spacing estimation was significantly increased in errors of about 0.5%. The
experimental calibration equation followed up the first order exponential decay function was derived from the
trace of d spacing deviation between the meamired and the caleulated values. It was applied to the analysiz of
d spacing and the phase identification of the transitional phases formed from [001] gibbaite specimen by elec-
tron beam irradiation effect. In this cage more accurate phaze identification and d spacing evaluation is poasi-
ble for the transitional phazes whose diffraction patterns are complicatedly superimpozed. It i concluded that
% alumina, ¢ aluminaand ¢ alumina are clearly identified az the major transitional phases formed from gibb-

site by electron bearn irradiation for 120 min.
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9 422) 0.8266 0.8156 0.0110

10 333) 0.7793 0.7691 0.0102
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Fig. 1. (a) Electron diffraction ring pattern and (b) radial intensity distribution plot of Al standard specimen, (¢) d-spacing list table
for comparison between the measured and the calculated values, and (d) the d-spacing deviation plot followed up the first
order exponential decay regime from the differences. The radial intensity distribution plot was obtained from 30 times aver-
aging for each radial intensity distributions by CRISP-ELD software and each d,,., value indicated peak maximum point of

each diffraction ring.
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Fig. 2. (a) Electron diffraction pattern of [001] gibbsite and (b) d-spacing measurement (d,.,) and calculation (d., ) list of each
arrowed direction. (¢) The plots of deviation values between the measured d-spacing and the calculated d-spacing (These
curves can be well fitted to the first order exponential decay function and the mean curve of deviations was derived from
those curves for the correction of d-spacing).
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Fig. 3. Electron diffration patterns of [001] gibbsite (a) as observed and (b) as irradiated by electron beam for 120 min and the com-
parison of intensity distribution plots before and after electron irradiation based on the directions of [310] and [010] gibbsite.
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Fig. 4. () Particulate morphology and (b) diffraction pattern of irradiated [001] gibbsite specimen for 120min. {¢) More accurate
phaze identification of transitional phases formed from gibbazite by the correction ofthe d-spacing in imaging plate recording
(B means the reflection order of transitional phase and is allotted az the zibbsite reflection order where the transitional reflec-
tion position iz mosgt cloge to).
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