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ABSTRACT: The purpose of the research is to study the corrosion behavior of 12Crl1MoV steel in sodium aluminate solution
containing S,03” and explore the effect of S,03™ on corrosion behavior under simulated evaporation conditions of mother liquor
in producing alumina oxide. By carrying out the immersion corrosion to the 12Cr1MoV steel in the high-pressure reaction kettle,
the corrosion rate of the steel, the morphology of the corrosion products, distribution of elements, and phase composition are
obtained. In order to study the effect of S,03™ concentration on the corrosion behavior of 12CrIMoV steel, a polarization curve
and AC impedance test are used. The increased in S,03” concentration has accelerated the corrosion rate of 12Cr1MoV steel
gradually. The concentration increases from 1 g/L to 5 g/L, and the corrosion rate increases from 0.78 g/(m?-d) to 1.67 g/(m*-d).
Corrosion products are mainly composed of Fe and O elements and a small amount of Al and S elements. When the
concentration is less than 4 g/L, Fe,O3;, FeO and Fe(_)ALLOOH (x<0.19) are the main corrosion products; and when the
concentration is more than 4 g/L, Fe;0, and a small amount of Al,O; are found. With the increasing concentration of S,03",. Ry
and R, increase first and then decrease, and reaches the maximum value at 4 g/L, which are 1284 Q-cm? and 816 Q-cm?,
respectively. At 5 g/L, Ry and R, drop to 963 Q-cm? and 434 Q-cm?, respectively. When the concentration of S,07 increases
from 1 g/L to 5 g/L, the corrosion current density increases from 25.25 pA/cm?® to 238.28 pA/cm? (maximum). The corrosion
rate law obtained from the polarization curve test is consistent with the high temperature immersion law. The concentration of
$,0% in sodium aluminate solution has a profound effect on the corrosion rate of 12Cr1MoV steel. Increasing the concentration
of S,0% in the solution can accelerate the corrosion rate of 12CrIMoV steel. When it is greater than 4 g/L, the Fe;0, layer

formed on the12Cr1MoV steel surface protects the steel. Increasing the concentration will increase the J.. of 12Cr1MoV steel.
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Fig.1 XRD patterns of corrosion products at different concen-
trations of S,03~
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Fig.2 XPS spectra of Fe2p (a), Ols (b), and Al2p (c) in corrosion products at different concentrations of S,03"
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Fig.4 Surface morphology of 12Cr1MoV steel corroded in sodium aluminate solution with different concentrations of S,03 for 5 d
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Tab.1 Surface EDS analysis (mapping) of 12Cr1MoV steel
corroded in different concentrations of S,03 solution for 5 d
wt.%

Concentra-
tionof $,05° O Na Al S Cr Mn Fe

(gL

1 1252 038 583 0.17 159 0.17 79.34
2 1428 055 1.69 0.16 2.52 0.48 80.32
3 16.09 0.15 1.10 0 0.69 0.33 81.64
4 20.43 0.27 1.60 0.18 2.09 0.58 74.85
5 26.80 0.25 1.57 0.72 0.83 0.62 69.21
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Fig.6 Measured EIS spectrum of 12Cr1MoV steel after being

corroded in sodium aluminate solution containing with dif-
ferent concentrations of S,03 for 5 d
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Tab.2 Measured impedance parameters of 12Cr1MoV
steel after being corroded in sodium aluminate solution
with different concentrations of SZO? for5d

Concentration of

$,07 /(gL ) Re/(€-cm?) R./(Q-cm?)
1 556 39
2 886 194
3 990 387
4 1284 816
5 963 434
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Tab.3 Electrochemical parameters of 12Cr1MoV steel at
different concentrations of S,03"

Concentration of

8,03 /(g'L ") Seor/mV oo (A om)
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