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The effects of argon heat treatment on the response of visible light
to natural rutile

LUO Ze-min, LU An-huai, ZHUANG Wei, QIN Shan, LI Yan and WANG Chang-qiu
(School of Earth and Space Science, Peking University, Beijing 100871, China)

Abstract: In this study, the natural vanadiferous and ferruginous rutile was modified by heat treatment with the temperatures ranging
from 500~ 1 000°C under the condition of argon atmosphere. XRD patterns of treated samples have revealed that there exist different
levels of cell expansion with the increasing temperature, and a new phase, ilmenite, is formed above 900°C . The UV-vis diffuse re-
flection spectra show that the visible absorption is distinctly improved after argon heat treatment. Compared with the previous modifi-
cation under air atmosphere, the heat treatment under argon atmosphere proves to be more efficient in raising the visible light re-
sponse.
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Table 1 Chemical analyses of natural rutile

Tl02 V203 FeO szOj ZnO CaO 5102 MgO NiO ASZOS A1203 CuO MnO Total
No.l 97.77 0.96 0.31 0.06 0.04 0.04 0.05 0.04 0.00 0.00 0.0l 0.00 0.06 99.36
No.2 98.67 1.16 0.39 0.04 0.00 0.04 0.03 0.00 0.01 0.03 0.15 0.00 0.00 100.51
No.3 97.87 0.99 0.50 0.23 0.06 0.03 0.03 0.00 0.00 0.00 0.03 0.00 0.00 99.73
No.4  99.92  0.05 0.33 0.07 0.12 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 100.55
No. 5 99.07 0.69 0.34 0.04 0.00 0.01 0.04 0.00 0.05 0.00 0.00 0.00 0.03 100.27
No. 6 99.17 0.60 0.30 0.00 0.00 0.08 0.01 0.00 0.06 0.01 0.03 0.00 0.03 100.29
No. 7 97.31 1.37 0.43 0.14 0.08 0.03 0.03 0.00 0.00 0.00 0.00 0.01 0.00 99.39
No.§ 99.17 0.60 0.26 0.06 0.00 0.03 0.0 0.00 0.05 0.0 0.03 0.08 0.00 100.31
No.9 97.37 1.37 0.34 0.08 0.02 0.07 0.50 0.12 0.03 0.06 0.07 0.00 0.07 100.09
No.10 98.72 1.00 0.53 0.07 0.11 0.03 0.03 0.04 0.05 0.00 0.02 0.00 0.00 100.61
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Fig. 1 DTA curve of natural rutile
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Table 2 The comparison of samples heated under air and argon
T 25 700 800 900 1000 25 500 700 900 1000
ag A 4.596 2 4.5958 4.5930 4.6015 4.5936 4.590 4 4.5909 4.5913 4.5914 4.5917
o A 2.9604  2.9596  2.9580 2.9621 2.9583 1 2.9562 2.9568 2.9570 2.9572 2.9575
Vo A3 62.538 62.511 62.401 62.719 62.429 62.293 62.320 62.334 62.341 62.354
AVy % 0 —-0.04 -0.22 0.29 -0.17 0 0.043 0.066 0.077 0.098
784~1030C 950~1 000C
362.0 365.5 368.0 373.5 383.5 354.0 353.5 353.0 361.0 372.0
nm
550nm
Ab 0.383 0.428 0.385 0.448 0.499 0.414 0.548 0.614 0.714 0.755
S
AAbs % 0 11.75 0.52 16.97 30.29 0 32.37 48.31 72.46 82.37
* 2003b 2003
900 C
Ti 98.7% 4
Fe0.4% Fe** Ti
1988a 2003 Fe-
TiO; Fe?* Fé' Fé'
Ti  Fe 1 Tio,
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