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INTRODUCTION

The basic structure of talc consists of trioctahedral 2:1 layers 
with no layer charge and thus, requires a vacant interlayer 
region. Zvyagin et al. (1969) suggested from electron-diffraction 
analyses that lateral displacement between the two tetrahedral 
sheets across the interlayer region of talc is almost ±ai/3 (i = 1, 2, 
or 3) where ±ai are the vectors connecting the centers of adjacent 
hexagonal rings in a tetrahedral sheet. They referred to this 
displacement with a symbol �τ� and is referred to as �interlayer 
displacement� in the present study. The origin of the interlayer 
displacement results from the minimization of repulsive forces 
between the two tetrahedral sheets across the interlayer region 
(Zvyagin et al. 1969). Later, two X-ray structure analyses were 
successfully performed for the ordered one-layer polytype (talc-
1A) (Rayner and Brown 1973; Perdikatsis and Burzlaff 1981). 
Perdikatsis and Burzlaff (1981) reported that the actual interlayer 
displacement is �0.108a + 0.159b [�0.11a + 0.16b of Rayner and 
Brown (1973)]. The magnitude and direction of this vector are 
0.297a and 8.6° from the [  �110] direction, respectively, which 
deviates considerably from the ideal displacement suggested 
by Zvyagin et al. (1969).

Besides the 1A structure, an occurrence of a two-layer 
monoclinic polytype, talc-2M was suggested (Gruner 1934; 

Hendricks 1938). However, several researchers were doubtful 
of the existence of talc-2M (e.g., Akizuki and Zussman 1978). 
Furthermore the stacking sequence in disordered talc, which is 
characterized by broad or extinguished reß ections except 00l, 
is not fully understood. The origin of the broad or extinguished 
reß ections can be disorder of orientations in the 2:1 layers 
(intralayer shift: the lateral displacement from the lower tetra-
hedral sheet to the upper sheet within the 2:1 layer), which is 
very common in micas and other phyllosilicates, or disorder of 
the interlayer displacement, or both.

Because most talc specimens occur as aggregates of Þ ne 
crystals, powder X-ray diffraction (XRD) is the most convenient 
technique to investigate its stacking structure. Gualtieri 
(1999) investigated a disordered talc specimen by comparison 
between experimental and simulated powder XRD patterns, and 
suggested a model for the disordered stacking. However, the 
correspondence between his experimental and simulated patterns 
is limited and the conclusions are not persuasive. In addition, 
there is a possibility that grinding specimens for powder XRD 
measurements may change the original stacking in talc (Pérez-
Rodríguez et al. 1988).

Direct observation of the stacking sequence in layered 
materials by high-resolution transmission electron microscopy 
(HRTEM) is another method to investigate complicated or 
disordered stacking sequences. However, HRTEM generally 
requires a large dose of electrons and some phyllosilicates * E-mail: kogure@eps.s.u-tokyo.ac.jp
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ABSTRACT

Stacking structure in disordered talc, Mg3Si4O10(OH)2, has been investigated by using high-
resolution transmission electron microscopy (HRTEM) and by comparison between experimental 
and simulated powder X-ray diffraction (XRD) patterns. The talc specimen investigated was massive 
aggregates of Þ ne platy crystals from the Shirakashi mine, Nagasaki-Prefecture, Japan, formed from 
regional metamorphism. HRTEM observations revealed that the orientation of the 2:1 layer, which 
is described by the direction of the lateral shift of a/3 from the lower tetrahedral sheet to the upper 
tetrahedral sheet within the 2:1 layer (intralayer shift), is almost completely disordered. In contrast, 
lateral displacement between the adjacent tetrahedral sheets across the interlayer region (interlayer 
displacement) is relatively ordered. The interlayer displacement parallel to the intralayer shift in lower 
or upper 2:1 layers tends to be avoided.

A GandolÞ  camera was used to record XRD patterns from a small fragment of the aggregates, to 
avoid preferred orientation and artifacts in stacking sequence by grinding. XRD patterns were simulated 
using the DIFFaX program and compared with experimental patterns. The experimental pattern from 
hk = 02, 11, and 1 �1 reciprocal lattice rows is explained by a mixture of the stacking sequence with 
almost random directions of intralayer shift and a small amount of 1A dominant stacking sequence. 
The peak proÞ les for the reß ections indexed with 20l, 13l, or 1 �3l are reproduced by considering their 
variance, and a slightly different interlayer displacement from that reported in talc-1A. 
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