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Mineralogical characteristics of natural vanadiferous rutile
gestating photocatalystic activity

LI Ning, LU An_huai, QIN Shan, WANG He_jin, LI Qiao_rong and LIU Juan
{ School of Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: There exists isomorphous replacement in the rutile structure, and the most prominent feature is the average content of ox-
ides, being 1.22% . 0.39% ., 0.35% and 0.22% for V205, Fes03, Zn0O and CuO respectively. They substitute T i** in octahedra.
The valence of V is 5, and its polyhedron is trigonal bipyramid, which causes the lattice distortion, breaks the raw octahedron sym-
metry into square bipyramid, and produces the microstrains in the structure. TEM study shows the defects in rutile, which can result
in the photocatalytic active location. The crashing, heating and microw ave radiation can cause the expansion of the lattice volumes,
lattice distortion and increase of energy. promoting photocatalystic activity. It is certain that the natural rutile can gestate good photo-
catalystic activity.
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Table 1 Chemical analyses of rutile

FEdh TiO, V205 FeO Cu0 PhO Zn0 Cr205 CdO HgO AsO Nb20s Ta0
No.1  95.75 1. 36 0.45 0.40 0. 00 0.27 0.00 0. 01 0. 00 0.02 0.28 0. 06
No.2  96.34 .31 0.29 0.06 0.00 0.24 0.00 0. 00 0. 03 0.00 0.00 0. 00
No.3  97.37 0. 99 0.43 0.20 0. 00 0.56 0.38 0. 01 0. 02 0.00 0.15 0. 00
B i Si0, ALO; Sn0, P20 Mg0 Co0 NiO MnO Ca0 Nay0 K0 B
No.l  0.30 0.28 0. 00 0.30 0.00 0. 07 0.00 0. 00 0. 00 0.02 0. 00 99, 34
No.2  0.00 0. 00 0.00 0.04 0.23 0. 09 0.26 0. 00 0. 10 0.12 0. 00 99.12
No.3  0.33 0. 05 0. 00 0.00 0. 00 0.00 0.00 0.00 0.04 0.00 0.00 100. 55
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Fig. 1 Diffraction photographs of raw rutile
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Table 2 Space between faces of diffraction rings

4 R/ mm d o/ nM d f NM hkl
1 6. 45 0.3253 0.324 5 110
2 8. 15 0.2574 0.248 6 101
3 12.95 0.1620 0.1623 220
4 15. 40 0.1362 0. 1407 102

d o HETTI 2 SR N d e BRME 42 0 AT T 0 2000 .
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Fig. 2 SA photographs of raw rutile
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Fig.3 HREM photographs of raw rutile
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Fig.4 XRD patterns of raw samples A, B and microwave

radiation samples WA, WB of rutile
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Fig.5 DTA patterns of rutile
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Fig. 6 XRD patterns of rutile heated in situ
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Fig. 7 Lattice parameter variations of rutile heated in situ
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Fig. 8 Integral intensity variations ol the face

diffraction of heated rutile
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