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thermal-sprayed Al coating in different positions of the sewage storage tank. Al coating was deposited on the surface of Q235B
steel via supersonic arc spraying. Scanning electron microscopy (SEM) was employed to analyze the microstructure and
morphology of the Al coating before and after corrosion and the energy dispersive spectrometer (EDS) was used to characterize
the elemental compositions in the coating. The corrosion behavior of coating at different positions of the tank (water/air
interface, water phase, water/mud interface and mud phase) was characterized via the thickness reduction rate and corrosion
microstructure. The Al coating presented a typical lamellar structure with the porosity of 5.4% and the thickness of 60 pm.
Additionally, the coating had no evidently oxidation. After immersion for 60 days, the surface of the coating in the water/air
interface and the water phase environment still maintained typical characteristics of the as-sprayed coating, i.e. the smooth area
formed by droplet spreading and the rough area formed by droplet splashing. The corrosion form of the coating was uniform
corrosion because the clogging isolation of the initial products formed oxide film on the coating surface. Due to the factors, such
as oxygen concentration corrosion, the corrosion rate of coating oxide film in the water/mud interface and the mud phase
environment was higher than passivation rate. The coating had serious localized corrosion, and showed some cracks and
spallation during immersion in the water/mud interface and the mud phase. The local corrosion caused by integral peeling of one
or several layers of flat particles mainly occurred. In addition, the splat particle interfaces inside the entire coating in the mud
phase corrosion environment were all completely corroded, which induced the generation of loose coating. The corrosion
mechanism of Al coating in the sewage storage tank is different from that in the ocean. The corrosion mode of anodized Al
coating protecting the storage tank is different from that of ordinary tanks. However, the failure positions of supersonic arc
spraying coating in sewage storage tanks of the experimental environment are all the mud phase.

KEY WORDS: sewage storage tank; supersonic arc spraying; aluminum coating; corroded area; corrosion resistance; corrosion
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Tab.1 Technological parametersused in
supersonic arc spraying

Air Gas Working  Working Lance walking
pressure pressure  voltage current velocity
/MPa /MPa 1A% /A f(em-s™")
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Fig.1 Schematic diagram of weight-loss test in laboratory

H 6.43, FEIRERYE, UEBRIRUEIS , AKEE %
J1.25 g/mL. KR ENR M 60 d, TER LR
PR R S . RS ORI AR, K
AT eI TE SR R R, 75 52 8 IR A5 2 Ah 715
Ko AR 60 d J5, BRI I TR 1 pE
T# M.

x2 KERSWER

Tab.2 Water quality analysisresults

Type Water sample Mud sample
Bacterial SRB 2.5x10° 6x10°
gy T 000 as
TGB 2.5x10° 2.5x10*
Fe?* 46.33 1.30
Fe* 21.58 0.57
Ca** 1993.98 1973.94
o Mg 238.24 272.27
Ion content/(mg-L™") ~
Cl 16 854.77 17 894.45
HCO; 447.99 459.18
SO 78.20 98.78
S* 5.91 47.52
0il content/(mg-L™") 33.53 81.96
Impurity content/(mg-L™") 15 035.00 16 865.00
Salinity/(mg-L™") 28108.96 2973528
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Fig.2 Microstructure and chemical composition of the coating: a) surface; b) cross section; ¢) energy spectrum diagram in area 3
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Fig.3 Low-magnification micro-corrosion morphology and EDS of samples at different positions of storage tanks: a) water/air
interface; b) water phase; c) water/mud interface; d) mud phase; e) point 1; f) point 2
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Fig.4 High-magnification micro-corrosion morphology of samples at different positions of storage tanks: a) water/air interface; b)
water phase; c¢) water/mud interface; d) mud phase
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