Tactoids

1. The term conventional composite or microcomposite is also used to describe the
structure of nanocomposite containing the clay tactoids with the layers aggregated in
unintercalated form. One of the most commonly used organically layered silicates is
derived from montmorillonite (MMT).

3. Its structure is made of several stacked layers, with a layer thickness around 0.96 nm
and a lateral dimension of 100— 200 nm. These layers organize themselves to form the
stacks with a regular gap between them, called interlayer or gallery.

4. The van der Waals interaction between unit layers leads to stack formation with
the counterions in the interlayer spaces. These stacks ofunit layers are known as
tactoids and occur in different shapes and sizes. In dry powder form, these
tactoids associate to form large aggregates or granules.

5. However, the nanolayers of the clay tend to stack face to face leadin ag? rated
tactoids in nanocomposites, which may negate the proper b\n al
components. The dispersion of the tactoids |nto dIS \ayers is further
hindered by the intrinsic incompatibllwe ' ay and hydrophobic
engineering polymers.

6. Moreover, hlgh sur a energ 33% %ays may highly induce
formation G |ng o@eld huS inhibit full function of the

X S elnforcmg

7. ?1 efore, surface modiflcation of the clay nanofiller using organic surfactants is
commonly performed to impart its hydrophobic characteristic and subsequently
improve compatibility between the nanoclay and the hydrophobic polymer
matrix. However, to obtain the fully exfoliated nanoclay is very challenging.

8. These indicate that the crystallite structure was not altered with the pre-
dispersing process but the reduction in tactoid size occurred through the
randomization in nanoplatelet ordering and orientation.

9. the MMT with larger tactoid and agglomeration can be more effectively
delivered to cells, causing damage to the cell membrane. This is because; the
agglomerated MMT has high tendency to form intracellular reactive oxygen
species (ROS) which can induce cell membrane damage through localized
oxidative stress. MMT with smaller tactoids can produce lower ROS level, thus
lower cytotoxicity



