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Manufacture of magnetite (Fe;Oy) electrode and its electrochemical properties
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Flow Accelerated Corrosion (FAC) causes unexpected accidents in a secondary side of a nuclear power
plant. The secondary side pipes are mainly carbon steel tubes that have a protective magnetite (Fe;O.)
layer on the inner surface. The stability of the protective magnetite layer depends on the parameters related
to the FAC phenomena such as pH, temperature, flow rate, surface roughness etc. The dissolution of magnetite
is basically the electrochemical reaction, but the most of the experiments of magnetite dissolution were
carried out thermodynamically to determine the solubility of magnetite. The knowledge of the electrochemical
properties of magnetite is required to understand the dissolution process of magnetite. This paper reviews
the manufacture of the magnetite (FesO4) electrode, and summaries the electrochemical properties of the

magnetite.
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Table 1. Publications on the fabrication of magnetite electrode

25°C, atmosphere,

A. Hickling 1973 Melting magnetite Acidic
A. Hickling, DJ.Glves 1975 20wt % Magnetite, graphite, Nujol 2.5.C, atmosphere-,
mixture, pressed Acidic, H, gas purging
P D. Allen, N. A. Hampson 1979 70wt.% Magnetrte, grapht_te, water 1M NaOH, 22T+2 7N
mixture, pressed, dried gas purging
. Compact Magnetite, sintered at 0.1, 0.3 M LiOH, Argon
Ko ong, ki Gl 1100°C under Argon atmosphere purging
Z, Stanic, J. _Stjepanc\flc, Z 2012 01g Magrzletrte, 0.5g graphite 25°C, y-butyrolaction
Simic mixture, paste
G. Bencsik, C. Janaky, B. 2012 Polypyrrole+magnetite thin film, Oc.graﬁoph&sahgce ;]
Endrodi, C. Visy deposited galvanostatically IR KWL Pt 1N
iz purging
J. W. Halley, A. Schofield, B. 2012 Pressed magnetite 1M NaOH, 25°C,
Berntson aerated

80wt. % Magnetite + 15wt.%
2013 acetylene black + 5wt.% PTFE 1M Na,SO,
slurry, pressed, dried

J. Liu, S. Liu, S. Zhuang, X.
Wang
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Ak d=S w=7] 98l P. D. Allen® N. A.

2. FesO4 =2 % Hampson S0l vk1U[Elo]| E 9} S5 7:39] vl
2 A48 Ho Ze Az =etar, 80T olA Axste] A=

el EE FAR)7] S8 S 7HA, d7)skst A S AZ3AY o150 ALT WS Fig. 1o e
S 93 A= AlFe] FA @k aFdw Bkl B t}. H. R. Zebardast 52 2012\ wl1vElo] E A=) A
AFAEo] A7)shet AHS 8l vherst o A Ho0; w3l W85 Adsh] 28l vk2vleto] E d=55 A
A2 &) vlEl | ER A AlZ-S AlEEte] 717)3) Zskelet. 158 vhdER]E EES cold isostatic
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2.1 A

Magnetite + Graphite (70:30 w/w)
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ref.
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Fig. 2. Picture of assembled magnetite electrode from ref, %
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Fig. 3. Photograph of a pressed magnetite electrode with lead at-
tached from ref.”
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Fig. 6. Cyclic voltammagram of magnetite electrode in 1 M NaOH together with results of a simulation from ref.®)
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