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The Effect of Sodium Nitrate on the Corrosion Resistance of Carbon Steel
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ABSTRACT

The study was executed by potentiodynamic polarization method to investigate: (1) the effe-
ct of sodium nitrate on the corrosion of carbon steel in sodium chloride aqueous solutions; (2)
the inhibition effect of chromate on the corrsion of-carbon steel in sodium nitrate aqueous so-
fution at pH=3. The results are summarlzed as follows: 1. At pH=3, the corrosion rate in-
creases with the increasing concentration of NOs~. At pH=5 and 11, the corrosion rate de-
creases with the increasing concentration of NO:~. At pH=7 and 9, if [NaNO;}=20.2M the cor-
rosion rate increases unnaturally. 2. Chromate acts as an inhibitor in sodium nitrate solutions.

Key words: Inhibition effects of sodium nitrate, Effect on carbon steel corrosion, by pH

and chromate
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Fig. 1 Corrosion current densities for carbon
steel in nitrate solutions without chlori-
de at various pHs.
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Fig. 2 Corrosion current densities for carbon
steel in solutions of [NaCl]=0.001M
and various [NaNQs] at various pHs.
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3 Corrosion current densities for carbon
steel in solutions of [NaCl}=0.01M and
various [NaNQs] at various pHs.
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Fig. 4 Corrosion current densities for carbon
steel in solutions of {NaCl]=0.1M and
various [NaNQ:s] at various pHs.
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Fig. 8 The electrochemical polarization curves
of carbon steel in nitrate solutions with-
out chloride: pH=3, 30°C, aerated.
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Fig. 9 The electrochemical polarization curves
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Fig. 12 The electrochemical polarization curves
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Fig. 13 The optical micrograph of corroded
surface of carbon steel in aqueous so-
lution: [NaNO:]=0.5M and pH=9.

B 15 W @ Z£pH=7° [ NaNOs ] =0.5M °
[ NaCl ] =0.00IMAIE#EH » KB B
FEHC R 8]

Fig. 15 The optical micrograph of corroded
surface of carbon steel in aqueous so-
lution: [NaCl]=0.001M, [NaNOs]=0.5
M and pH=7.
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Fig. 14 The optical micrograph of corroded
surface of carbon steel in aqueous so-
lution: [NaNO;]=0.2M and pH=9.
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lution: [NaCl]=0.001M, [NaNO:]=0.5
M and pH=9.
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