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Asymmetric distribution on inductively coupled plasma flow
for catalytic efficiency measurements

Hiroki Takayanagi, Hiroshi Osawa, Toshiyuki Suzuki, and Kazuhisa Fujita

ABSTRACT
Aiming for evaluating the catalytic efficiency of SiC, translational temperature in an argon-oxygen mixed-gas inductively coupled plasma
has been estimated by laser absorption spectroscopy. In order to consider the radial distribution, an Abel inversion with fitting method, is
performed to the measured horizontal distributions. As a result, it is found that the absorbance distributions are symmetry at 35mm and
70mm from the SiC surface and general Abel inversion are applied. On the other hand, because of the asymmetry in the absorbance
distribution near the SiC surface, an asymmetric Abel inversion is applied. As a result, it is found that the radial translational temperature
distributions is also almost uniform near the SiC surface. In addition, the translational temperature estimated by the absorption profile on
the center axis is almost same with the averaged value within the test region obtained after Abel inversion. This is the similar conditions at

35mm and 70 mm from the SiC surface.
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Fig.3. Picture of experimental setup

BRETBEDICT 4 N AT 7 —DFIT Y RAR T 4 Table 1 Experimental conditions and deduced flow properties.
A — iR LT, BAALE COWSEZWET ST Experimental conditions
U NT Y NATT— Tk NT 4TI X —FENENR D Working power 1kW
AT —Y LICE X, KREFM, SWEFRICBESERR 56 Mass flow 07 2scem
WEEIT- T, rate,
Ar 1scecm
Total pressure 11Pa
Test piece materials sintered SiC

Table 2 Transition data of OI.

Lower state 3s5S
Upper state 3p°P
Wavelength 4, nm 777.19
Lower energy level £1, eV 9.15
Upper energy level £z, eV 10.74
Lower statistical weight g1 5
Upper statistical weight g» 7
Einstein A coefficient Aszi, st 3.69 x 107
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Fig. 10. Radial number density distribution of the
absorbed meta-stable atomic oxygen at Omm from SiC
surface at 300 K obtained after Abel inversion
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