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Overview

This project seeks to:

Synthesize clays using established methods

Develop alternate methods for synthesizing clays

Combine alkoxysilanes and organoalkoxysilanes in various 
mixtures in order to create materials with various organo-group 
densities grafted to the silicate surface
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Clay Research Applications
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Clays Synthesized with Established Methods

Three clays were synthesized at full boil reflux-

Tetraethyl ammonium hectorite (TEA)

Tetraethoxysilane, tetraethylorthosilicate hectorite (TEOS)

Silica-Lithium-Hectorite (SLH)

The clays were characterized by X-ray powder diffraction (XRD) and 
thermal gravimetric analysis (TGA).
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Results
Each of the clays were analyzed and shown to be synthesized 
successfully.

Å
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Results

The flat portion of the derivative curve between 200 and 600°C in the graph of KG-5-1 indicates low 
weight loss due to the absence of organic material. The weight loss in KG-8-3 at 400°C indicates 
organic content.



10

Mann Preparation of Clays at Room Temperature

S. Mann, “Synthesis, characterization, and reactivity of layered
inorganic-organic nanocomposites based on 2:1 trioctahedral
phyllosilicates,” Chem. Mater., vol 9, pp. 1071-1073.

Phenyltriethoxysilane (PTES) and TEOS clays were synthesized 
at room temperature.

Analysis by XRD and TGA.
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Results
PTES XRD indicated impurities.
Repeated prep with LiF modification.

•No impurities

•Ion exchange capacity



12

Results
TEOS prep failed

Repeated TEOS clay synthesis 
with Mann prep and reflux 
modification

Success!
Since refluxing helped the TEOS 
prep, would it also help the 
PTES?
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Varying the TEOS/PTES RATIOS

Why is it useful to be able to accomplish this?

Affinities for polymeric molecules in polymer-clay nanocomposite
applications

Clays were synthesized using the Mann prep with the added reflux
step and three ratios of TEOS to PTES
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Results

XRD shows 
that clay is 
made in each 
case
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The TGA graphs show 
increased weight loss around 
500°C with higher organic 
ratios.
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Summary

The hectorite clays synthesized with the established reflux prep
were shown to have the desired structure and composition

The Mann prep resulted in impurities and failed clays, which were 
both corrected by altering the preparations.

The Mann prep with an added reflux step allows for easy varying 
of organic/inorganic ratios.
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Over the Next 2 ½ Weeks…

I will attempt to create hectorite clays with varying amounts of
TEOS/PTES using the established reflux prep

I will determine the effects of refluxing PTES clays synthesized
with the Mann prep 

N2 porosimetry?
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