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The micro-structure study of natural rutile modified by heat treatment

Abstract: The micro-structure of natural rutile heated and annealed under argon atmosphere was studied by means of X-ray Diffraction
(XRD) and Transmission Electron Microscopy (TEM). The results indicate that the lattice of heated rutile specimens was expanded,
and ilmenite appeared when the heating temperature reached 900°C and 1 000C . Like rutile, ilmenite is a kind of natural semicon-
ductor mineral. It grew in the direction at a 31°angle with rutile’s (010) planes and formed dual coupled semiconductor with rutile.

The results of the UV-vis test indicate that the appearance of ilmenite in the rutile sample can effectively enhance the photocatalytic
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activity of the specimens.
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Fig. 1 XRD patterns of sample RZM and samples subjected to heat treatment a and enlarged view

of the selected area with dash lines b



6 631
Ti—O TiOg Jade
Ti—O—Ti JCPDF-711140
Ti—O XRD Rietveld RZM
2a
TH900 2b TH900
2c
2000 JCPDE-711140 3
n 900 C d 2.745 2.544 1.866 A
1014 1120 0224 TH900  TH1000 XRD
Fe Fe Ti 3
Ti Fe 2.3
1 RZM Rietveld DigilalMicrogragh
Table 1 Rietveld refinements of sample RZM and samples 1
subjected to heat treatment Lottici et al . 1993
RZM 3
RZM TH500  TH700  TH900* THI1000"
A 4.5004 1 4.5909 1 4.5913 1 4.5914 1 4.5917 1
‘o 20~90 nm THS500
c A 2.9562 1 2.9568 1 2.9570 1 2.9572 1 2.9575 0
V AS 62.293 4 62.320 3 62.334 3 62.341 3 62.354 2 1=2 TH900
e 3.276 3.003  2.232 3.205  3.014 3
w Rp % 13.84 14.14 12.34 14.95 15.14 b
Rp %  9.83 11.15 8.71 11.47 10.27 2 RZM
4
RZM
2.2.2 TH700
XRD 1b 900 C 4 B
a b BNCEEEEEEE 0
Lok 1=1540 5A LOF =15405A |
| |
| |
m ” [ [
g 205} [ —— |
505' é -—l---- R IR
| |
| |
A J - m_jl\
n A J l A .
v v v L Lo r_ _'_ _ h 3
1 1 L L 1 1 1 1 1 1 1 1
30.0 40.0 50.0 60.0 700 800 30.0 400 500 60.0 70.0 80.0
20/(°) 20/(°)
2 RZM a TH900 b TH900 c

Fig. 2 X-ray diffraction data and calculated patterns for sample RZM a
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and enlarged view of
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Fig. 3 Morphology of sample RZM left and TH900 right
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Fig.4 Modulated structures of sample RZM left and TH700 right
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A—modulated structure area B—part of enlarged view of A C—diffraction patterns of A by Fourier Transformation
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