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COMMENTS 

INTERSTRATIFIED CLAYS AS F U N D A M E N T A L  PARTICLES: 
A DISCUSSION 
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Recent reports by Nadeau et al. (1984a, 1984b) in- 
dicate that  clay minerals, hitherto identified by X-ray 
powder diffraction (XRD) as randomly interstratified 
layer silicates, can consist essentially of  elementary par- 
ticles of  the component  minerals, as revealed by trans- 
mission electron microscopy (TEM). Consequently, the 
interstratified layers can be physical mixtures of  very 
thin phyllosilicate particles. Whereas X R D  suggests 
that diffracting particles of  smectite and regularly in- 
terstratified illi te/smectite and chlorite/smectite are 
about 10 layers thick, TEM shows them to be essen- 
tially 10 Ik (one silicate layer), 20 A, and 24 /k  thick, 
respectively, and thus should not produce the observed 
diffraction patterns. To reconcile the two observations, 
Nadeau and co-workers postulate that the observed 
X R D  patterns result from interparticle diffraction, the 
X R D  layer sequence resulting from the parallel ori- 
entation of  particles within aggregates. This led them 
to suggest that during diagenesis, smectite (10/~) par- 
ticles become unstable and dissolve, whereas "ele- 
mentary illite" particles (20 ]k) are formed. Populations 
of  elementary illite and smectite particles in specimens 
then produce X R D  patterns similar to those calculated 
for interstratified layers (Reynolds and Hower, 1970; 
Reynolds, 1980). 

Although this scheme may satisfactorily explain the 
formation of  mixed-layer illite/smecrite, it  does not  
explain the formation of  interstratificarions produced 
in our laboratory experiments and, perhaps, in soil 
weathering profiles. For  example, extraction of  potas- 
sium from mica interlayers may produce random or 
regular interstratifications of  expanded and collapsed 
layers depending on treatments (Rausell-Colom et aL, 
1965; Norrish, 1973). Similarly, sorption of  potassium 
by expanded layers of  vermiculite produces regularly 
interstratified layer sequences, whereas sorptions by 
smectite produce random interstratifications (Sawh- 
ney, 1967, 1969). In recent experiments using Trans- 
vaal vermiculite, we have observed that increased 
sorption of  potassium produces regularly interstratified 
mica/vermiculi te  in the 2-0 .2-pm size fractions and 
randomly interstratified structures in the < 0.2-#m size 

fractions. TEM examination of  the smaller size fraction 
showed individual  layers, as observed by Nadeau et 
al. (1984a). Apparently,  small particles may form mix- 
tures similar to random interstratification by mecha- 
nisms advanced by Nadeau et al. (1984a), but  for- 
marion of  regularly interstratified layers in larger 
particles of  the same mineral  and in other naturally 
occurring minerals may require a different mechanism. 
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