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Organic Acid Prewash to Prevent Iron from
Dissolving from Stainless Steel
Wakahiro Harada, Toshiro Nagoya

Synopsis :

Using stainless steel in pipes and storage tanks for sake causes the sake to turn yellow and its quality deteriorates due to iron dis-
solving from the steel into the sake. This paper investigates the resistance to iron dissolution offered by certain stainless steels as well
as methods to prevent iron from dissolving away. Main results we obtained are as follow:

1) The stainless steel NSS447M1 followed by NSS445M2, SUS316, and SUS304 proved highly resistant to iron dissolution. However sake
discoloration occurred even when using NSS445M2. The resistance offered by NSS447M1 to iron dissolution was excellent and even
equaled that of titanium.

2) Welding or metal polishing accelerated the dissolving of iron from stainless steel.

3) Iron dissolved away in higher quantities at the start of the reaction between the sake and steel but this decreased over time and
finally stopped.

4) Tron dissolved out from the stainless steel because the organic acid in the sake reacted with the iron in the stainless steel passivation
film.

5) Prewashing with organic acid proved effective in preventing iron from dissolving into the sake. Prewashing the stainless steel with
organic acid helps prevent iron in the steel from dissolving away. SUS304 subjected to organic acid prewash will prove a satisfactory

material for sake pipes and storage tanks.
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Fig.1 An example of storage tank of sake
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Table 2 Chemical compositions of stainless steels used

C|Si|Mn| P | S |Ni|Cr|Mo|Ti|Al|lNb

SUS304 {0.064| 050 | 059 [0.036{0.009| 806 [1816| — | — | — | -

SUS316 [0.041| 056 | 1.04 {0.024]0.005]1084{1669| 206 | = | — | -

NSS445M2 1 0.009 | 0.14 | 0.20 |0.022|0.001| 0.14 |21.96| 118 | 0.20 | 0.11 | 0.25

NSS447M1|0.007 | 0.22 | 0.21 |0.0270.001| 0.21 | 2888| 1.90 | 0.20 | 0.16 | 0.19
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Fig. 3 Dissolution of iron from stainless steels after dipping test
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Fig.6 Change of ferrous ion concentration in sake during as function of dipping test in sake
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Fig.13 Dissolution of iron from organic acid-treatment stainless
steels after dipping test in sake
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Fig.14 Effect of organic acid-treatment on anode polarization
curves of stainless steels in sake
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