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Gas phase interaction between 3-Aminopropyltriethoxysilane (APTES) and
Ar-N2 afterglow: application to nanoparticles synthesis.
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3-Aminopropyltriethoxysilane (APTES) is commonly used as a coupling agent in

composites, coatings, adhesive joints or glass fibers for covalently binding proteins to

inorganic surfaces. It is a colorless to light yellow transparent liquid ((C
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) from which a vapour is extracted in a controlled manner to feed

reactors in chemical vapour deposition processes for thin films deposition. The

presence in the coating of the primary amine functional groups (-NH

2

) is usually

sought but difficult to achieve, even in pulsed PECVD processes, because of their

high reactivity.To better understand how this precursor is decomposed in a

weakly-reactive gas medium, we chose to study its interaction in a late Ar-8.7vol.%N

2

microwave afterglow by different gas diagnostics.

The APTES precursor, carried by a 30 sccm argon flow, is introduced downstream a

100W surfatron plasma sustained at 20 mbar. First, a 1.2 m long quartz tube with two

lateral inlets (one the plasma and one for the APTES) was mounted on a FTIR device

to probe the gas phase in situ, to evaluate the way the APTES bonds evolve

according to the experimental conditions and to detect the main by-products. Next,

optical emission spectroscopy is used to characterize the emissive species present in

the afterglow and to determine by absolute calibration, their concentrations and

temperatures.

Finally, other essential data for a complete modelling of the process, like wall

temperature (determined by infrared camera), electron density (measured by

microwave interferometry).

Above 20 mbar, nanoparticles made of APTES can be synthesized in the gas phase.

These nanoparticles are collected and studied. Their size distribution, their chemical

composition and their shape are investigated to better understand how these

nanoparticles are formed.
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