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Effect of Magnetite as a Corrosion Product on the Corrosion of

Carbon Steel Overpack

*Taniguchi, N., *Honda,A., **Kawasaki, M.,

#**Masugata, T., ***Tateishi, T. and ***Fujiwara, K.

Abstract

It is necessary to clear the effects of corrosion products on the corrosion life time of carbon
steel overpack for geological isolation of high-level radioactive waste (HLW). Especially, it is
important to understand the effects of magnetite because fnagnetite as a simulated corrosion
product is reported to accelerate the corrosion rate of carbon steel. In this study, corrosion tests to
reproduce the acceleration of corrosion due to magnetite was performed and the mechanism of
the acceleration was investigated to evaluate the effects of magnetite as a corrosion product. Based
on the results of experiments, following conclusions are obtained ;

(1) Magnetite powder accelerates the corrosion rate of carbon steel, The main reaction of
corrosion under the presence of magnetite is the reduction of Fe(Ill) in magnetite to Fe(II),
but the reaction of hydrogen generation is also accelerated. The contribution of hydrogen
generation reaction was estimated to be about 30% in the total corrosion reaction based on
the experimental result of immersion test under the presence of magnetite.

(2) Actual corrosion products containing magnetite generated by the corrosion of carbon steel
protect the metal from the propagation of corrosion.

The corrosion depth of carbon steel overpack due to magnetite was estimated to be about 1
mm based on the results of experiments. Even if the effect of magnetite is taken into the
assessment of corrosion lifetime of overpack, total corrosion depth in 1000 years is estimated to
be 33 mm, which is smaller than the corrosion allowance of 40 mm described in the second
progress report on research and development for the geological disposal of HLW in Japan. It was

concluded that the effect of magnetite on the corrosion life time of carbon steel overpack is
negligible.

*  Barrier Performance Group, Waste Isolation Research Division

** Inspection Development Corporation

*#% Corrosion and Protection Research Department, Contracted Research

Division, KOBELC Research Institute Inc.
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2 30 0.2 90
2 12 0.6 30
2 12 0.6 90
2 30 0 30
2 30 0 90
1 30 0 90 HTRE—X0.6g/cm FTE
0.5M NaCl 2 30 0.2 30
2 30 0.2 90
2 12 0.6 30
2 12 0.6 90
2 30 0 90
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AEAX 1 RL  06EMEFRE 90 5y
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30 9.1 8.9 2.8 2.8 -
0
90 1.3 1.7 1.2 1.5 -
HFAVE—XFE 90 1.8 1.7 -
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7-1 AHBIEICHETIITI RS PEROAEN
SREBOAFBRIZZR (1983) KXV EEHOENTWVAER, Thitkd L, GKOBRE
2 X VAR &N B Fe(OH),PFeOH BB R L R 2T D, BROEERHRTRTHLH
Bk 2N CTFeOOHZ K D3fEDE L 20, BENSFE L TWIIL, GreenRust 2L D
FRIEBRPEZ R TR0 2 L SR TVD, LHREICENTY, REMTOZERKT
BEENDEIRFENLB TS VEOBRAREICBT 3RERBEERYE LT
Fe O BEENTE L, —F, ERMNICILETHRE TOERSY M4 MPOBERE
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3FeCO,(s) + 4H,0(0) = Fe,0O, (s)}+ 3H,CO, (ag)+ 2H*(aq) + € (7-1)
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