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Chen and Fu state that we have not necessarily identiÞ ed a 
natural occurrence of α-PbO2-type nanophase of TiO2 based on 
three grounds: (1) The lamellae that we identiÞ ed in twinned 
rutile from omphacite in eclogite from Shima, in the Dabie 
ultrahigh-pressure metamorphic terrane are artifacts of crushing 
during preparation of the sample for TEM study. (2) Differences 
between the electron diffraction images we presented in support 
of our identiÞ cation and a simulated electron diffraction pattern 
suggested by Chen and Fu indicate that the lamellae are not 
α-PbO2-type TiO2 but �were produced by double diffraction 
of twins or defects.� (3) The errors that we quoted in the cell 
dimensions of the α-PbO2-type TiO2 are too low to support our 
contention that they match the cell dimensions of synthetic α-
PbO2-type TiO2.

In support of contention 1, Chen and Fu provide six high-
resolution transmission electron microscopy (HRTEM) images 
of rutile displaying some structures that they have obtained from 
rutile of an unspeciÞ ed sample location by crushing methods. 
They suggest that preparation by argon ion thinning would be 
superior, but they provide no images of ion-thinned specimens. 
We do not agree with this contention because argon ion milling 
can induce heating of the sample, especially in small crystals. For 
the record, we cut omphacite crystals <0.2 mm in diameter con-
taining rutile inclusions from petrographic thin sections, crushed 
them in an agate mortar and suspended the powder in absolute al-
cohol. HRTEM observations were carefully performed (Wu et al. 
2005). The α-PbO2-type TiO2 polymorph shown by HRTEM is as 
thin as <2 nm thick lamellae, much thinner than the 8 nm slab in 
the Þ nding by Hwang et al. (2000) and thus our images are quite 
different from those shown by Chen and Fu. We cannot identify 
what their HRTEM images indicate because neither zone axes are 
marked on the HRTEM images nor corresponding selected area 
electron diffraction (SAED) patterns are attached to the images. 
Because diffraction patterns are related to the Fourier transform 
of the object, the intensities of the diffracted beams depend on 
the shape and volume of the diffracting crystal, i.e., there is a 
shape effect (Thomas and Goringe 1979). These authors showed 

α-PbO2-type nanophase of TiO2 from coesite-bearing eclogite in the Dabie Mountains, 
China�Reply

XIULING WU,1,2 DAWEI MENG,1,2,* YUJING HAN1

1Testing Centre, China University of Geosciences, Wuhan 430074, China
2Laboratory of Atomic Imaging of Solids, Institute of Metal Research, Academia Sinica, Shenyang 110015, China

ABSTRACT

Our efforts to introduce defects in rutile by conventional mechanical grinding as used for TEM 
study did not produce any defects or twinning. Experimental SAED patterns of rutile with intercalated 
α-PbO2-type TiO2 lamellae are consistent with those expected from calculated patterns. The values 
and precision of lattice parameters of α-PbO2-type TiO2 derived from such SAED patterns are also 
consistent with crystal data from X-ray diffraction studies.

Keywords: TiO2, high-resolution transmission electron microscope, Dabie mountains, UHP 
metamorphism

* E-mail: dwmeng@cug.edu.cn

that a disk-shaped specimen will produce electrons distributed 
along a reciprocal lattice rod passing through the reciprocal lat-
tice point, and these rods have long axes normal to the thinnest 
direction of the crystal. Thin plates parallel to the incident beam 
display this effect (Thomas and Goringe 1979, Fig. 2.7b, p. 82), 
so it is better to rotate the diffraction pattern and the schematic 
indexing by 90° as we did (Fig. 1, after Wu et al. 2005, Figs. 1b 
and 1c). The short and Þ ne streaking spots show the effect of the 

FIGURE 1. HRTEM image (a), SAED pattern (b), and schematic 
indexing (c) of rutile and intercalated α-PbO2-type TiO2 lamellae, 
corresponding to zone axis [100]Rut and [100]α, respectively. In c, α-PbO2-
type TiO2 is represented by small Þ lled circles (indexed) and rutile is 
represented by larger Þ lled (matrix, indexed) and open circles (twin). 


