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Catalytic recombination characteristics of atomic oxygen on material surfaces by optical
emission spectroscopy

Wang Su, Yu Xilong, Lin Xin, Hu Honghao, Liang Jinhu

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China

Abstract Catalytic recombination of atomic oxygen, the main species of air ionization, on heat shield
material surfaces was studied in a microwave plasma flow reactor, developed to measure the atomic
oxygen concentration profiles above material sample by optical emission spectroscopy. The catalytic
recombination coefficients on material surfaces were deduced by the diffusion equation. This
procedure is a non-contact measurement, different from the traditional heat flux meaurement to
determine catalytic recombination coefficients. The catalytic recombination coefficients for the heat
shield materials at high temperature obtained in the present experiment are very important parameters
for thermal shield design of space vehicles.

Keywords catalytic recombination coefficient, atomic oxygen, optical emission spectroscopy,
microwave plasma



