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Abstract The UVOs cleaning process was suggested as a pretreatment process to remove surface
contamination that occurs when the high-purity H; refining ZrVFe alloys are stored at room
temperature. The change in physical properties due to surface contamination for a storage time of up
to 60 days was confirmed by optical microscopy, micro-Raman, and XRD methods. Also, the physical
properties before and after the UVO;3 cleaning process were compared. The samples were prepared
according to the storage time at room temperature, and the UVOs3 cleaning was performed on them. For
the studied samples, both the optical microscopy images and XRD could not confirm the formation of
oxide-based contaminants such as VOy, and FeVOy on the surface and the change in physical properties
according to the degree of adsorption contamination of carbon-based materials. However, it was
possible to confirm the presence and removal of contaminants by micro-Raman analysis. This
confirmation means that the ZrVFe-alloys form nano-thick metal oxides such as VO, and FeVO
according to the storage time at room temperature, and the oxide-based contaminants can be removed
easily through UVOs cleaning. Therefore, the UVOs cleaning process can effectively remove the
contamination layer on the surface of the ZrVFe-alloy, and the ZrVFe-alloys from which the
contamination has been removed have an improved high-purity H; gas purifying function.
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Table 1. The binding energy of chemical bonds of
surface contaminants.

chemical | binding energy | chemical |binding energy
bond (kcal/mol) bond (kcal/mol)
c-C 84.3 O-H 109.3
C-0 76.4 C=C 140.5
Si-O 105.4 C-F 115.2
Si-C 69.8 Cc-Cl 76.9
C-H 97.6 C=0 190.0
C-N 63.6 0=0 117.5
0-0 329 H-F 134.9
H-Cl 101.9 N-H 91.9
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Fig. 1. Optical microscopy images of ZVF getters
with (a) 0 day, and (b) 60 days.
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Optical microscopy of (a) 0 day, (b) 60 day,
and (c) UVO; treatment ZVF samples.
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Fig. 4. Raman spectroscopy result ZVF alloys.
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Fig. 5. XRD result of ZVF alloy of 0 day, 60 days,
and 60 day UVO; treated.
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Fig. 6. Raman spectra of ZVF alloys of 0 day, 60
days, and 60 day UVOs; treated.
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