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Fig. 1  Crystal structures of rutile, anatase and brookite

(Modified after Reference [ 25-26])
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Fig.2 Laser Raman spectra of anatase, rutile and brookite from the bauxite deposit in central Guangxi

( According to Meinhold, 2010°%"")

— 980 —



SRR A D HIROEH SO S PR 07 Tio, R4

418

%64l
[N LN (a)
2
i 400
516
640
197
144 )
15
)
=
636
198 397.513%07
E-RAN AN
612
447
)
= 247
143

200 400 600 800
hi 2 hifg(cm™)

144 BT FR (b)

WE

W

153 HRERT i

322
247

636

W

200 400 600 800
hL B hIEs(em™)

Pl 3 R a5 PUAL TiO, 5O 2 S B CBLEkD™ . A0 B Bk IO 2k i kR th Zedig Meinhold, 20101%7))

Fig.3 Laser Raman spectra of the fourth group TiO, polymorphs from the bauxite deposit in central Guangxi

(According to Meinhold, 2010"7)
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Fig.4 Transmitted light and cathodoluminescence photos of the TiO, polymorphs from the bauxite deposit in central Guangxi
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Table 1  Electron microprobe analyses of TiO, polymorphs from the bauxite deposit in central Guangxi

BUEKH" (%)

I 5
W K,0 U0, a0 TiO, Na,0 Mg0 ALO; Si0, Cr,0;, MaO FeO ThO, PhLO Nb,O5 P,05 Ta,05 faif
1002 0.08 0.10 98.8 0.03 0.00 0.21 0.31 0.00 002 0.18 0.0 0.00 0.27 0.00 0.14 100.20
2 0.00 0.00 0.08 9855 0.0 0.00 0.09 0.22 0.00 002 0.14 002 0.00 0.14 0.00 0.0l 99.28
3 0.00 0.02 0.02 98.07 0.00 0.0l 0.81 0.10 0.00 0.00 0.09 0.00 0.00 0.15 0.00 0.00 99.27
4 0.01 0.00 0.05 98.66 0.03 0.00 0.04 0.17 0.0l 0.0l 0.15 0.02 0.00 0.18 0.00 0.00 99.35
5 0.0 0.00 0.03 99.39 0.00 0.00 0.05 0.02 002 0.00 0.04 0.00 0.0l 0.15 0.00 0.03 99.74
6 0.00 0.02 0.09 99.48 0.00 0.00 0.02 0.0l 0.05 000 0.15 000 0.00 0.23 0.0l 0.11 100.20
LA (%)
A5
K,0 U0, a0 TiO, Na,0 Mg0 ALO; Si0, Cr,0; MaO FeO ThO, PhO NbO5 P,05 Ta,05 faif
1000 0.09 000 97.57 0.0 0.01 0.15 0.21 0.06 0.00 0.6 0.05 0.00 0.16 0.00 0.04 98.96
2 0.00 0.00 0.0l 9818 0.00 0.00 0.18 0.10 0.03 0.0l 0.42 0.00 0.00 0.25 0.00 0.00 99.17
3 0.23 0.00 0.04 97.76 0.00 0.07 0.66 1.09 0.03 0.0l 0.19 0.04 0.00 0.18 0.00 0.00 100.30
4 0.02 0.05 0.0 99.15 0.00 0.00 0.0l 0.00 0.04 0.00 0.21 0.01 0.00 0.07 0.00 0.09 99.66
5 0.00 0.00 0.0 99.22 0.0l 0.00 0.03 0.02 0.00 0.00 0.48 0.0 0.00 0.02 0.00 0.00 99.80
6 0.02 0.02 0.00 9817 0.00 0.0l 0.05 0.00 0.15 0.00 0.5 0.05 0.00 0.99 0.01 0.09 100.10
MR (%)
A5

K,0 o, Ca0  TiO, Na,O MgO Al,O; SiO, Cr,0; MnO FeO ThO, PLO Nb,0O5 P,05 Ta,05 Kt
0.00 0.00 0.00 98.40 0.00 0.00 0.05 0.0l 0.04 0.01 0.16 0.00 0.00 0.91 0.02 0.07 99.67

2 0.00 0.00 0.04 98.48 0.00 0.02 0.03 0.04 0.00 0.00 0.29 0.00 0.0 0.58 0.00 0.08 99.55
3 0.00 0.04 0.01 99.82 0.03 0.00 0.03 0.00 0.03 0.00 0.09 0.01 0.00 0.09 0.00 0.00 100.10

SV (%)
K,0 U0, Ca0 TiO, Na,0 MgO ALO; Si0, Cr,0; MnO FeO ThO, PhLO Nb,O5 P,05 Ta,05 jaif
1 0.0l 0.00 0.03 99.97 0.00 0.00 0.03 0.00 0.16 0.00 0.17 0.00 0.00 0.00 0.00 0.00 100.40
2 0.00 0.00 0.12 98.16 0.02 0.02 0.28 0.50 0.00 0.04 0.18 0.00 0.00 0.41 0.00 0.00 99.70
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Identification of TiO, Polymorphs of the Bauxite Deposit in Central
Guangxi by Laser Raman Spectroscopy

ZHANG Yongqing, ZHOU Hongying , GENG Jianzhen, XIAO Zhibin, TU Jiarun,
ZHANG Ran, YE Lijuan
(Tianjin Center, China Geological Survey, Tianjin 300170, China)

HIGHLIGHTS

(1) The laser Raman spectroscopy can be used to quickly and accurately identify TiO, polymorphs on sample
mounts.

(2) The TiO, polymorphs from the bauxite deposit in central Guangxi includs rutile, anatase, brookite and
intermediate minerals that undergo phase transformation.

(3) The bauxite deposit in central Guangxi has undergone a later regional metamorphism.
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ABSTRACT

BACKGROUND; Rutile, anatase and brookite are TiO, polymorphs. In the rutile in—situ U-Pb dating, rutile was
determined primarily on electron microprobe data and cathodoluminescence images, while these methods sometimes
could not effectively distinguish rutile, anatase and brookite. If there are a small number of the TiO, polymorphs in
the sample, the obtained age may be a mixed age with no significant geological significance. Therefore, the
identification of TiO, polymorphs is very important.

OBJECTIVES: To identify TiO, polymorphs from the bauxite deposit in central Guangxi.

METHODS; TiO, minerals in bauxite from central Guangxi were used as the research object, and laser Raman
spectroscopy was applied to the identification of TiO, isomorphic minerals.

RESULTS:: Four groups of laser Raman spectral lines with different characteristics were identified. The first three
groups have laser Raman spectral peaks of anatase, rutile and brookite, respectively. The fourth group has two
kinds of laser Raman spectral characteristic lines, one has both anatase characteristic peaks of 144, 198, 397,
513, 636cm™" and rutile characteristic peaks of 442, 607cm™, the other has both anatase characteristic peak of
144c¢m™ and brookite characteristic peak of 153, 247, 325, 636cm™.

CONCLUSIONS: The TiO, polymorphs of the bauxite deposit includs rutile, anatase, brookite and intermediate
minerals that undergo phase transformation. The study indicates that the bauxite deposit in central Guangxi may
have undergone a later regional metamorphism, leading to the transformation of TiO, polymorphs. The laser Raman

spectroscopy provides a new method for the identification of TiO, polymorphs andrutile for in—situ U-Pb dating.

KEY WORDS: TiO, polymorphs; laser Raman spectroscopy ;rutile; anatase; brookite
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