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The project includes two parts: (1) the
effect of nitrate on the corrosion resistance of
carbon steel and (2) the effect of nitrite on the
corrosion resistance of carbon steel. The poten-
tiodynamic polarization technique along with
weight loss method are used in this study. The
experimental parameters include: (1) the concen-
traions of nitrate or nitrite; (2) the concentra-
tions of sodium chloride or sodium chromate,
(3) the type of solvents (water or isopropyl
alcohol); and (4)the pH of the solution.

The corrosion data obtained from poten-
tiodynamic polarization are input into the
REDIF microcomputer program developed in
this laboratory to «calculate the corrosion
current densities, polarization resistance, and
Tafel constants. The corrosion patterns of metal
or the passive film were observed by stereo-mi-
croscope. From the experimental results, we
would (1) suggest the anticorrosion mechanisms
of nitrate or nitrite; (2) determine the role of
isopropyl alcohol, and (3) suggest the causes of

the abnormal pattern of the corrosion .
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Fig. 1 Corrosion current densities for carbon steel in
solutions containing various [NaCl] and [Na-
NO;] at pH=3 [NaNO;l: O 0; ® 0.001;

v0.01; v 0.1; O 0.2; W 0.5M.
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Fig. 2 Corrosion current densities for carbon steel in
solutions containing various [NaCl] and [Na-
NO;] at pH=7 [NaNO;]: O 0; @ 0.001;
v0.01; v 0.1; TJ 0.2; B 0.5M.
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Fig. 3 Corrosion current densities for carbon steel in
nitrate solutions without chloride at various

pHs.
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Fig. 4 Corrosion current densities for carbon steel in
IPA* and water combined solutions of
[NaCl]=0.01M and various [NaNQ;] at vari-
ous pHs.

O pH=3;, ® pH=5; V pH=7; ¥ pH=9; O
pH=11
*IPA stands for isopropyl alcohol
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Fig. 5 Corrosion current densities for carbon steel in
solutions containing various [NaCl] and [Na-

NO;] at pH=3.
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Fig. 6 Corrosion current densities for carbon steel in
solutions containing various [NaCl] and [Na-

NO,] at pH="1.
[NaNO,]: O 0; ® 0.0001; v 0.001; ¥ 0.01; OJ
0.1M
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Fig. 7 Corrosion current densities for carbon steel in
nitrite solutions without chloride at various
pHs.
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Corrosion current densities for carbon steel in
water solutions of [NaCl]=0.1M and various
[NaNQ.] at various pHs.
O pH=3; ® pH=5; Vv pH=7, ¥ pH=9; O
pH=11la
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