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Plasma Induced by a 15 keV Electron Bea

Advantages

A 86 % of electrons above 2¥/
o ableto break chemical bonds
A High power densities in the 15 kexhge
oRdzS (2 LISYSUN}GAZ2Y RSLIIK
A No hardx-rays
0 easy shielding
A Compact tableop devices
A Plasma formation under all target conditions
O no ignition conditions

0 independentfrom gas compaosition
0 independent from gapressure
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Plasmarnduced by d5 keVElectron Beam
Electron Energy Distribution Function
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Plasma Chemistry at Atmospheric Pressur

300 nm
\ |y
Membrane
Electron
Plasma
Beam
Vacuum Side Pressure Side
~10"" mbar ~1 bar

A. Himpsl, 3rd MSE Colloquium, ZO



Technische Universitat Minchen m

Transm. (%)

Key Inovation: SIN
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Etched Si@Si,N,-Membrane
, on silicon wafer
PeTaey geggdtUttaTo 40 mm x 0,7 mm x 300 nm
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Experimental Setup
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Reference Data: Radiolysis

CO A CO+0O C= Numberof moleculesproduced
100eV Energydeposited
8-
6- -4 s . .
C For efficient experiments:
G(CO)aL F102S+k 33kWkg McC
oL C Highpower densities
are essential
continous pulsed _
101 — 7 Our values: |
DOSE RATE 6 kW/g continous

R. Kummler, C. Leffert, K. Im, R. Piccirelli, L. Kevan, and C. Willis . E MW/g pulsed
d! bdzYSNAROIFf a2RSf 2F /I Nb2y 5A2EARS wlRA2ft@arats
Journal of Physical Chemis8Y, 2451 (197Y
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Preliminary Results
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Partial pressure in arbitrary units
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Summary

A TableTop Device for Radiolysis
A Desired trend observable
A G-value still too low

Next Steps

A Optimize procesparameters
A Increasing the flow to avoid back reaction
A Testing catalytic effects

A Using field emission as electron source
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Outlook: The Vision

CQ from industrial emissions Power from renewable energies

Karl Urban

I

Bl B B Each module runs under
Hydrogen optimum conditions
e.g. from water l

Conversion td.iguid Fueldor energy storage
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e-bean§1 vs. discharge !
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Reaction Volume

25mm






