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Abstract : During the acid pickling process of metal pipeline and boiler, the corrosion of metal is inevitable. Inhibitor is the
most effective and economical way to decrease the corrosion rate of metal. Aniline oligomer possesses reversible redox
performance, which enables them to be the new anticorrosion agents, and their anticorrosion performance has attracted intense
attentions. Aniline oligomer is an important metal corrosion inhibitor. A water soluble inhibitor, H, PO, doped PANi
nanoparticle, was synthesized by dispersion polymerization technology. The corrosion performance and corrosion mechanism of
PANi nanoparticle on carbon steel in 1 mol/L HCI were investigated by polarization curves and electrochemical impendence
spectroscopy (EIS). The corrosion product morphology and corrosion product components of carbon steel were also analyzed by
electron scanning microscope( SEM) and energy dispersive spectroscopy ( EDS). Results indicated that H; PO, doped PANi
nanoparticle is an anodic corrosion inhibitor which formes a compact film on carbon steel surface and then inhibits the erosion
of CI". When the concentration of inhibitor is 0.5 g/L, its inhibition efficiency reaches 94. 9% after 120 min.
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Fig. 1 SEM images of H;PO,—PANi nanoparticles
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Fig. 2 Particle size distribution of the as-prepared water soluble

polyaniline nanoparticles
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Fig. 3 EIS of carbon steel immersed in 1 mol/L HCI with different concentrations of H; PO, —PANi at 25°C during different

immersion time; (a) 0 g/L; (b) 0.2 g/L; (¢) 0.5 g/L; (d) 1.0 g/LL
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Fig. 4 The equivalent circuit used to fit the EIS data
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Table 1 The fitted impedance parameters of carbon steel immersed in 1 mol/L HCI with

different concentrations of H, PO, -PANi during different immersion time

Concentration/g - L.™! Time/min R./Q cm? Qq/nFem™ n R,/Q cm? IE
Blank 30 1.42 146 0. 85 37.59 -
60 1.32 151 0. 87 49. 49 -
90 1.37 168 0. 87 54.69 -
120 1.22 191 0. 87 55.93 —
0.2 30 1.21 62.2 0. 81 679. 1 91.7
60 112 59.4 0. 83 714.5 92.1
90 1.29 50.2 0. 81 691.3 91.9
120 1.09 49.6 0. 84 724.8 92.2
0.5 30 1.45 71.3 0. 89 560. 8 90.0
60 1.17 63.4 0. 89 972.5 9.2
90 2.47 59.9 0. 87 1059 9.7
120 1.35 53.2 0. 87 1096 94.9
1.0 30 0.74 79. 4 0.75 528.5 81.4
60 0.91 55.5 0.75 898.9 93.4
90 0.75 44.7 0.76 1121 95.0
120 0.67 42.9 0.77 1318 95.7
WG IR AT R IR, IR R EAA AR, 25 H R’ -R,
IE = X 100% (2)
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0.5 I 1.0 g/L (0453 L1114 B o 5 53 31 1941, PO, -PANi
45.6, 15.6 F1 15.1 pAcm™, Bl 5 28 1h 7] e B B9 3 K, Eop ot b, b,
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TR 1 T H PO, 1525 MK I i 0 2 1 W M W 1 o 0w a6 0107 o1
W, AT B R L B (L SEM I 8) B g son o401 1s.6 0116 0145
H, PO, B 2: RRMe J& T FHAR T4 il 571 1.0g/L ~0.451 15.1 0.127 ~0.153
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5
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76 5 -4 3 =2 -
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5 BRENTE S A AFRE Hy PO, B4R IERMI 1 mol/T HC %R
HiRI 2 h ERIALIIZ (25 C) ; e
Fig. 5 Polarization curves of carbon steel immersed in 1 mol/L HCI with 6 BRM7ES UTCE 2 h R SEM Y
different concentrations of H;PO,—PANi at 25°C after 2 hours Fig. 6 SEM image of carbon steel placed in air after 2 hours

) 00 k 24

(a) BER 150 f5; (b) K300 F%5; () BK 600 f5; (d) ALK 600 Ff
Fig. 7 SEM images of different corrosion regions of carbon steel immersed in 1mol/L HCI

solution after 2 hours: (a) x150; (b) x300 ; (c¢) x600 ; (d) x600
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Table 3  EDS results of the chemical compositions of carbon
steels immersed in 1mol/L HCI solution with and without
0.59/L H;PO,-PANi after 2 hours

Element (wt% ) Blank 0. 5g/L inhibitor
Fe 62.71 66. 78
0 26.31 28. 62
Cl 10. 35 3.78
C 0.04 0. 05
N 0. 00 0.11
P 0.02 0.12
H 0.09 0. 07
Mn 0.48 0. 47

E 8 BMTER 0.5 ¢/L HyPO, BARAMEN 1 mol/L FRERVE 12 2 h J5 A R i K I 1) SEM
B (a) K150 %5 (b) BR300 4 (o) HUK 600 fiF; (d) ik 600 fi
Fig. 8 SEM images of different corrosion regions of carbon steel immersed in 1 mol/L HCI solution containing

0.5 g/L inhibitor after 2 hours: (a) x150; (b) %300 ; (c¢) x600 ; (d) x600
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