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ABSTRACT: The work aims to synthesize starch-phenylethylene-methyl methacrylate graft copolymer (CS-PE-MMA) and
prepare CS-PE-MMA molecular monolayer of good corrosion resistance to steel in citric acid by applying self-assemble tech-
nique. The morphology and composition of the self assembled molecular monolayer were characterized by scanning electronic
microscope (SEM) and infrared spectroscopy (IR). The corrosion inhibition was studied by virtue of potentiodynamic polariza-
tion curves and electrochemical impedance spectroscopy (EIS). A stable, orderly and dense molecular monolayer was generated
on the cold rolled steel surface by CS-PE-MMA. Polarization curves show that reactions of anode and cathode of the working

electrode were inhibited, EIS spectrum mainly showed the semicircular capacitive arc, the charge transfer resistance increased
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with the increase of CS-PE-MMA self-assembly temperature and time, highest inhibition rate was up to 73.04%. The

CS-PE-MMA is a mixed type inhibitor and self-assembled molecular monolayer has a good corrosion inhibition to cold rolled

steel in H3C¢HsO5 solution.
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Fig.1 SEM micrographs of steel surface
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Fig.3 Potentiodynamic polarization curves for cold rolled
steel in 0.2 mol/L Citric acid with Self-assembled membrane
of CS-PE-MMA
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Tab.1 Potentiodynamic polarization parameters for self- as-
sembled membrane of CS-PE-MMA in 0.2 mol/L citric acid

E gﬂ% Econ/ J. con/ bc/ ba/ 77P/
JEER  mV (@Acem?)  (mVedec) (mVidec!) %
& 5182 4417 175 51

50CH

202505 h 508.7  236.3 160 54 46.5
50CH
] h 5059 2029 164 46 54.1
80°CH _
23] b 4950 119.1 168 49 73.0
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Fig.4 EIS for cold rolled steel in 0.2mol/L Citric acid with
Self-assembled membrane of CS-PE-MMA
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Tab.2 Impedance spectroscopy parameters for self-assembled
membrane of CS-PE-MMA in 0.2 mol/L citric acid

AR R/(Q-em?®) R/(Q-em®) O/(uF-cm?)  nr/%

JC 45.99 1323 270.2
50 CHZI%0.5h  41.94 248.7 110.1 46.8
50 CH#41%%1h 4056 260.9 96.5 493
80 CH#I%E1h 3533 416.7 36.7 68.3
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