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Sealing effect of cerium salt on
boric-sulfuric acid anodic film of aluminum alloy
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Abstract: The boric-sulfuric acid anodic (BSAA) film on aluminum alloy was sealed by cerium salt conversion solution.
The effects of sealing parameters on the corrosion resistance of BSAA film were researched through electrochemical
impedance spectroscopy (EIS), while the corrosion resistance of anodic films sealed by different methods was studied. It
is found that the resistance of porous layer increases significantly, the corrosion resistance is improved greatly and the
corrosion current density is reduced by about 1 order of magnitude when the BSAA film was immersed in the cerium
conversion solution (5 g/L Ce(NOs);+0.5% H,0,) at 30 C for 30 min. Besides, the corrosion resistance of BSAA film
sealed by this method is much better than that by boiling water sealing, and also slightly superior to that of the dilute
CrO; solution sealing. Combined with EDS analysis results, it is indicated that a intact, compact cerium conversion film
forms on the outside surface of BSAA film, and the porous layer is also filled with sealing products when the BSAA film
is sealed by cerium salt conversion solution. The synergism of the two actions almost completely sealed the pores of
BSAA film, thereby effectively improving the corrosion resistance of anodic film.
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Table 1 EIS fitting parameter values of BSAA film sealed by different parameters

Condition

R/(Q-cm?) CPE,/(uF-cm ) n, R,/(Q-cm?)
Parameter Value
3 818.8 0.396 0 0.617 1 1.963%10*
4 5 3884 0.196 3 0.660 0 5.924x 10*
p(Ce(NO3)3)/ (gL ) .
8 1 809 0.3511 0.6429 2.275X10
10 589.4 0.656 0 0.503 4 1.791%10*
0 206.1 1.193 0 0.514 1 1735
o(H20,)/% 0.3 1 109.8 0.632 1 0.665 1 9108
0.8 1498 0.470 3 0.654 2 1.019x10*
20 610.7 3.1470 0.4742 2.051x10*
25 1908 0.3579 0.569 3 3.016 X 10*
Temperature/ ‘C
35 2 158 1.1320 0.506 4 3.705 X 10*
40 918.2 2.3160 0.4810 2.193%10*
20 1918 0.2590 0.5800 3.283 X 10*
25 1 096 0.471 4 0.682 1 3.257x 10*
Time/min
35 3837 0.166 8 0.7102 3.42Xx10*
40 1304 0.758 9 0.633 7 2.132x10*
No sealing - 34750 0.260 6 3743
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Table 2  Polarization curves performance parameters of

BSAA film sealed by different methods

Sealing method Ocor/ V Jeor! (A'cmfz)
Cerium conversion sealing  —0.401 2.239x 107"
Dilute CrOs sealing —0.453 4.898x 107"
H,0 sealing —0.529 1.862X107"°

No sealing —0.564 3.912x107"
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Fig. 8 Main element composition of BSAA film surface: (a)
EDS spectra of unsealed BSAA film; (b) EDS spectra of BSAA

film sealed by cerium conversion solution
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and EDS spectra(b)
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