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High throughput industrial production of silicon nanoparticles with an ETP-CVD
technique
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Roth & Rau B.V. has a long tradition in the production of high throughput PECVD

deposition equipment based on the expanding thermal plasma technique (ETP-CVD).

The ETP-CVD technique is able to reach very high deposition rates of materials such

as (amorphous) silicon, silicon carbide/oxide/nitride or carbon. Alternatively, ETP-CVD

can be used to generate a high flux of (amorphous) silicon nanoparticles (Si-NP) that

can be deposited directly onto a substrate e.g. lithium ion battery (LiB) anode foil, or it

can be collected in a batch-type reactor.

The ETP-CVD technology, on the industrial platform, the DEPx, is used to prepare

Si-NP and we studied the influence of process parameters on resulting size of

nanoparticles which can vary from 2 – 100nm. The nanoparticles were analyzed by

several methods such as DLS (dynamic light scattering), SEM/TEM and Raman

spectroscopy in order to quantify the sizes of the NP and the NP agglomerates under

conditions where agglomeration takes place. Such nanoparticles can be used in

sensors, novel light trapping/guiding applications, but also in next generation lithium

ion batteries, where the addition of Si-NP into the anode can boosts the battery

capacity. Especially for battery applications, which require high volume production of

NP at a production cost level competitive with conventional carbon-based anodes, the

ETP-CVD technique is very interesting.

In our contribution, we are going to discuss details of ETP-CVD preparation of Si-NP,

particle size control, effect of NP agglomeration and some aspects of industrialization

and process up-scaling. Additionally, preliminary testing of NP of different sizes on

battery level in order to see their electrochemical properties and cycling stability is

also included.
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