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Abstract The recombination of oxygen and nitrogen atoms on the surfaces of two coating
materials of the Space Shuttle Orbiter (SSO), a reaction cured glass (RCG) and a spinel
(C742), was investigated. The recombination probability, 7, i.e., the probability that atoms im-
pinging on the surface will recombine, was measured in a diffusion reactor. Value of 7 for oxy-
gen atom on C742 (3 x 107?) was much higher than that on RCG (4 X 107) at the tempera-
ture of SSO re-entry (ca. 1000K). The higher value of y on C742 indicates a higher number
density of active sites than RCG. It suggests the possibility of designing less active surfaces by

inducing the desorption at lower temperature.
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Fig. 1. Gas purification and storage system.
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Fig. 3. Same y, observed regardless of
atom concentration . nitrogen recombination
on fused silica at room temperature (y, X
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Fig. 4. Plot of recombination probability, 7,
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Fig. 5. Recombination probability, 7, on the
surfaces of materials used on the Space
Shuttle Orbiters.

a:Flight experiment on C742 (reference).
b:Arc jet experiment on C742 (reference).
(O:0xygen recombination on C742 (this work).
A :Nitrogen recombination on C742 (this work).
B :Recombination in air on C742 (this work).
c:Flight experiment on RCG (reference).
d:Arc jet experiment on RCG (reference).
@ :Oxygen recombination on RCG (thls work).
A :Nitrogen recombination on RCG (thls work).
(J:Recombination in air on RCG (this work).
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Table 1
Activation energy and pre-exponential fac-

tor of atom recombination

Surface E/kJ mol™' )
C742 17 £+ 5 5.3 x 1072
RCG 15 + 2 2.9 x 1073

Error bars of ¢ are shown in Fig. 1.
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