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Abstract

This report describes the results of chemical analysis of foreign substances and cooling water found in the cooling water
system (M7-B) of the Photon Factory (PF). Foreign substances and cooling water were sorted from oldest to newest and
the results of chemical analysis were compared. Most of the foreign substances was copper oxide, especially CuO. The
main component of the foreign substances changed from Cu/Cuz0 to CuO with the passage of time. Based on the results
of chemical analysis and literature information, the corrosion process within the cooling water system was discussed. A
general Cu oxidation reaction was occurring in the coolant system, and the accelerating factors were dissolved oxygen

concentration and water flow velocity.
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Figure 1: Appearance of foreign substances found in PF-
Ring M7-B cooling water system.
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Figure 2: Elemental analysis results (at%) of foreign
substances by SEM/EDS.
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Figure 3: w%, each component of foreign substances determined by Rietveld refinement.
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Figure 4: Filter images after cooling water filtration.

Table 1: ICP-OES Measurement Results[pg/L]

£k H 2022.6.9 |2022.9.29 2023.4.18
M7-B M7-B M7-B T
Al 37 18 15 15
Ca 103 254 156 36
cd 13 3.1 1.4 1.4
Cr 10 <39 <25 <25
Cu 301 363 200 3.8
Fe 13 18 3.7 3.9
K - <52 <38 <38
Mg 30 31 9.9 3.5
Mn 7.8 2.9 <0.4 <0.4
Na 119 110 31 102
Ni 13 <6.7 <48 <438
Si 82 55 26 45
Zn 187 79 93 5.5
Pb 132 24 15 <11
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Figure 5: Potential-pH diagram (Cu-H.0) [12].
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