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Fig.1 IR spectrom of chitosan and phosphonic chi-

tosan
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Fig.2 Effect of dosage on corrosion rate and inhibi-

tion efficiency with (a) Ch and (b) PCh
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Fig.3 Tafel plots of different concentrations of PCh

in seawater
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Table 1 Parameters of Tafel curves of mild steel in different concentration of PCh

concentration /mg·L−1 Ecorr/V ba/mV·dec−1 bc/mV·dec−1 Icorr/µA·cm−2 η/%

0 -0.692 50.65 -426.09 13.430 0

100 -0.706 58.548 -270.282 9.601 28.51

200 -0.725 66.308 -253.52 3.069 77.15

300 -0.731 82.214 -246.862 2.374 82.32

400 -0.750 80.485 -252.56 2.806 79.11

600 -0.763 76.485 -277.630 5.092 62.08

800 -0.782 72.127 -266.49 6.477 51.77
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Fig.4 Effect of temperature on corrosion rate and

inhibition efficiency (a) with Ch (b) with PCh
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Fig.5 Effect of time on corrosion rate and inhibition
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Fig.6 Molecule structure and adsorbing model of Ch on mild steel

Fig.7 Adsorbing model of PCh on mild steel
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Fig.8 EIS of carbon steel in seawater with different

concentrations of PCh

Table 2 Parameters of EIS of different concentrations

of PCh

C Rs Y0 n Rct

/mg·L−1 /Ω·cm2 /sΩ−1
·cm−2 (0<n<1) /Ω·cm2

0 1.452 21.09×10−4 0.6522 1184

100 1.878 11.11×10−4 0.7474 1462

200 2.394 6.12×10−4 0.7275 2055

300 3.325 5.83×10−4 0.7442 2416

400 2.044 5.99×10−4 0.6754 2281

600 1.311 6.61×10−4 0.7240 1954

800 1.066 11.18×10−4 0.7166 1953t%QN( 8�9 �n
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Fig.9 EIS of carbon steel in seawater with 300

mg·L−1 PCh of different time

Table 3 Parameters of EIS of different time in Seawa-

ter

immersion Ecorr Rs Cd Rct

time/h /V /Ω·cm2 /sΩ−1
·cm−2 /Ω·cm2

1 -0.721 1.752 12.37×10−4 1234

24 -0.694 4.325 12.83×10−4 2281

48 -0.686 4.312 11.75×10−4 2721

96 -0.681 7.907 9.22×10−4 3356

144 -0.676 7.230 7.67×10−4 4350
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Fig.10 Corrosion image of carbon steel in different

systems (a) in seawater, (b) with Ch, (c) with
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