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Abstract

Magnetite film on iron surface could be coated in strongly alkaline solution (12M NaGH) which contained
additives such as NaHCQ,; ,KC! and NaNG,. Iron plate was immersed in boiling solution {1307 ) contained above
mentioned additives for T hour. There are some microcracks and these cracks proved to be the sites for the initiation
of corrosion when immersed in 3 % NaCl solution. To improve corrosion resistance of the coated steel plate ,
chromating was done as a post treatment. Chromate film was formed on magnetite oxide film potentiostatically at -
918 mV/SCE for five minutes at temperature of 70°C in the alkaline solution containing 5 g/l Na,Cr,0;-2H,C-Cr 0y
was electrodeposited on magnetite oxide film and Cr,0; was electrodeposited on iron surface which was assumed as
sutface revealed due to microcracks. Increased corrosion resistance of chromated magnetite oxide film was proved in

salt spray test & immersion test
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Fig 1. Appratus
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Fig 2. Fe-H, pourbaix diagram (150C)
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Fig 3. Anodic polarization curve of Fein 1ZM
NaOH (128C) scan rate : 1 mV/sec
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Fig 4. TEM photograph of oxide film coated on iron surface in 128 , 12M NaOH solution
maintaining -870 mV/SCE potentiostatically for 15 min
(a) ¥ -Fe, O, diffraction pattern (b} image (cracks are viewed)
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Fig 5. TEM photograph of oxide film coated on iron surface in 139C , 12M NaOH containing 14g/1
NaHCQ, solution maintaining -850 mV/SCE constant.

{a) witbout KCl added (b} 90g/l KC1 added
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Fig 6. Total anodic cutrent of Fe when dissolved in
1307, 12M NaOH with increasing CI~ ions in
solution with iron potential at -850 mV/SCE
constant.
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Fig.7. SEM photograph of thickness of oxide film coated on iron surface in, 12M NaOH containing
14g/1 NaHCO; , KC1 90g/1 , NaNO, 103g/1 solution for 1 hour

(a) without KC1 added  (b) 90g/1 KCl added
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(a)
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Fig 8. TEM photograph of oxide film coated on iron surface in 136, 12M NaOH containing 14g/1
"NaHCO,, KC190g/1, NaNO, 103g/1 solution for 1 hour

(&) Fe,0, diffraction pattern (b} dark field

Table 1. Salt spray test 2.5%NaCl solution
chamber temperature: 353+ 2)
air temperature : 607
air pressure : 0.85kg/cm?

. duration time until
Specimen rust generation{min)
Fe 3
chromated Fe 6
magnetite 19
chromated-
. 70
magnetite
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Fig 9. A. A.{atomic absorption} analysis of amount
of dissolved Feions in 3% NaCl solution
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Fig 10. SEM photograph of oxide fitm coated on iron
surface in 136C , 12M NaOH containing 14
g/l NaHCO;, KCl 90g/l, NaNO, 103 g/t
solution for 1 hour{ cracks are viewed )

(a)

Fig 11. SEM photograph of magnetite film immer-
sed in 3% NaCl solution for 10 minutes
(cracks in Fig.10 are corroded)

(b)

Fig 12. TEM photograph of chromated film coated on iron surface in 70, 12M NaOH containing
14g/l NaHCO;, KC190 g/l, NaNQ, 103 g/l and 5 g/l Na,Cr,O+ 2ZH,0 solution maintaining
-918 mV/SCE potenticstatically for 5 minutes (a) Cr20, diffraction pattern (b) dark field
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{a)

(b)

Fig 13. TEM photograph of chromated film coated on magnetite surface in 70C., 12M NaOH
containing 14g/l NaHCO,;, KCI 90g/1, NaNO, 103 gflland 5g/l Na,Cr,0»-2H,0
solution maintaining-918 mV/SCE potentiostatically for Sminutes

(a) Cr;0, diffraction pattern (b} dark field
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