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INVESTIGATION OF REMOVAL EFFECT OF CITRIC ACID ON BLACK LEAF
LAYER ON RAIL SURFACE CAUSED BY FALLEN LEAVES

Tatsuya IDO, Kazuki IKOMA, Junichi SUZUMURA, Masahiro TSUJIE,
Masaharu KONO, Fumihiro URAKAWA and Hua CHEN

Black leaf layer formed on the the rail head surface by fallen leaves causes wheel slipping and sliding in
mountainous areas in autumn. We focused on citric acid because it may decompose the black leaf layer and
thus facilitate its removal. In this paper, we investigated its removal effect by laboratory and field tests. In
the laboratory tests using Twin-disc Rolling-sliding Frictional Machine, the black leaf layer was removed
earlier and the tangential force between wheel disc and rail disc increased earlier when citric acid aqueous
solution was supplied rather than water. Furthermore, it was found that supplying a higher concentration of
citric acid aqueous solution was more effective in removing the black leaf layer. In the field tests, water or
citric acid aqueous solution was sprayed on the rail head surface and the change in appearance of the black
leaf layer due to the passage of the train was confirmed to investigate the removal effect of citric acid on
the actual black leaf layer. Similar to the laboratory tests, the actual black leaf layer was more noticeably
removed when citric acid aqueous solution was sprayed than when water was sprayed.



