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Abstract

The generation and deposition of foreign substances have been observed in the cooling water systems of accelerators.
Currently, it is managed through regular maintenances, but the prevention and reduction of the foreign substances’
generation is an important issue to improve the efficiency of management. It is known that most of the foreign substances
are corrosion products of copper materials (e.g., hollow conductors) in the cooling water system. The appearances of the
foreign substances are not same, and they depend on the sampling points. In this study, the foreign substances were
organized by sampling points and measured with analytical equipment. The appearances of the samples were observed in
detail under microscopes. They were determined the component ratios with quantitative analysis methods and the
relationships between the results and their appearances were discussed. It was suggested that the various appearances of
the foreign substances were related to the difference in corrosion progression. This fundamental research would lead to
understand the chemical corrosion processes within the cooling water systems and develop effective solutions for them.
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Figure 1: Example of chemical analysis of foreign substances. Appearance, EDS spectrum and X-ray diffraction pattern

of foreign substances.
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Figure 4: Appearance of foreign substances (PF M7-B).

Figure 3: Composition ratios of foreign substances
(KEKB).

100%

90% |

80% |

VAC B26 %} w14 Q124 % Q121,122 % Q262 % Q262 A Q121,122  vwianRR  REFs24 261,262 Qs Q124
E—LZJ+

Figure 5: Compositional ratios of foreign substances (PF M7-B).
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Figure 6: SEM image of foreign substances.
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Table 1: Quantitative Analysis Results of Cooling Water

mg/L BMRO-6 BM61 6 M7 B
Bk H 2022/07 2022/07 2022/06
Cl At H 0.52 0.05
NO; A 0.02 N

SO A H 0.31 0.03
Al <0.0006  <0.0006 0.05
Ca <0.001 0.19 <0.001
cd <0.0002  <0.0002  <0.0002
Cr <0.001 <0.001 <0.001
Cu 0.10 <0.02 0.3
Fe <0.003 <0.003 <0.003
K 0.09 0.18 0.12
Mg <0.0003  <0.0003  <0.0003
Mn <0.0002  <0.0002  <0.0002
Na 0.08 0.42 0.18
Ni <0.002 <0.002 <0.002
Si 0.08 0.10 0.56
Zn 0.005 0.03 0.17
Pb <0.004 <0.004 0.10
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