AT vV AORERE W LE T
757 54 b DS

1

RKEEER, B AR, IUERIRT, R

CPBL 2 4F 8 A31HZED

The Influence of Graphite on the Crevice Corrosion of Stainless Steel

Shigeki Onsawa®*, Makoto Takepa*, Kazuo Yamapa™*, Atushi Fupra**

ABSTRACT —From studies crevice corrosion of stainless-steel graphite interface accelerated by the
sulfuric ions included in the graphite and inhibition of this corrosion using passivator, we obtained the
following conclusions

(1) Existing stages of graphite depend on the intercalated materials. For the sulfuricacid graphite
intercalation compounds, 5 stages were reported using X-ray analysis. In this study we couldn’t confirm the
stages. In the graphite the strong preferred orientation of (002), (004), (006), (008) plains pararel to the
graphite stainless-steel interface was observed.

(2) Corrosion potential of each graphite obtained from polarization curves was proportional to the
corrosivity of each corresponding graphite qualitatively.

Ferroxyl test suggested that crevice corrosion occurred in a short period of time and increased.

Passivator prevents the corrosion from occurring. Sodium tetrapolyphosphoric acid is the special case.
Though it works as inhibitor under oxygen soluted conditions, it's useless without oxygen solution. It
concluded had passivator is not so effective without electric inhibition.

Low sulfuric acid density is preferable for it accelerates crevice corrosion.

Surface of graphite must be as plain as possible because under long time examination crevice corrosion
was accelerated especially at the convex state of graphite.

Slight change of corrosion atmosphere can cause the passive state to the active state, which changes
corrosivity. This tendency is observed especially when the solution is dilute sulfulic acid.

To obtain a good agreement between the ferroxyl test and practical corrosivity results, further long time

experiments (about 100 days for an example) must be required.
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Fig.1 Schematic illustration of the sulfuric acid
graphite intercalation compounds.
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Table 277, sheet materials used for ferroxyl test.
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Fig.5 X-ray diffraction patterns of the high-sulphur.
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Table 3 D-value of (hkl) for graphite materials
comparing with the ideal graphite.
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Fig.7 Schematic illustration of sulfuric acid residue
graphite intercalation compounds.
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Fig.8 Polarization curves for forming crevice bet-
ween SUS430 and standard, low-sulphur, or
high-sulphur materials in test solution

500
10mV/msn
3%NaC1. 40T, pH=7

=500

-0 00

Potential(mv.SCE)

L B 1
10-3 10-2 10°1 1 10
Current Density(mA cm?)

Fig.9 Polarization curves for forming crevice bet-
ween SUS430 and standard, phosphoric acid,
or sodium nitrite materials in test solution.
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Table 4 Value of corrosion Potential (mV) : Ecor

Temperature
40° C 60" C
Standard .
material -438 -484
High-sulphur
material -578 -594
Low-sulphur
salerial -422 -438
Sodiun tetrapoiyphos
-phoric acid material -328 -391
Sodium nitrite
palerial ~-297 -375
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Fig.12 Appearance of blue spots generated by the ferroxyl test
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