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Tinplate can offer corroson protection of iron in organic add
solutions. This corrosion protection is, however, weskened when
the solution contains nitrate ions and disolved oxygen gas. The
latter case sometimes induces a serious problem that an anorma
corrogon of tinplate occurs by the reduction of oxygen. In this
dudy, we tried to devdop a noved pod-trestment process to
suppress the oxygen reduction in organic acid solution containing
oxygen gas 0 astoinhibit the anomal ous corrason of tinplate.

Tinplate specimens (10 mm x 15 mm) used in this sudy were
prepared by dectroplating of tin on ded in Ferrogan bath. The
pos-treatment of the specimen was caried out by cathodic
dectrolysis in the agueous solution containing 0.1 mol/dm®
potassum molybdateand 0.1 mol/dm? trilithium citrate a room
temperature. Electrochemica messurements were performed using
the organic acid solution containing 3.35 g/dm® ditric adid, 345
g/dm®trisodium ditrate, 1.2 g/dm?® DL-mélic acid, and 200 g/dm®
ucrose (pH 3.7) a 293 K. The concentration of oxygen dissolved
in the solution was kept to be 35 ppm. Liner sweep
voltammograms & 1 mV/s were recorded to determine corrogon
current density and corroson potentia following a usud manner.
The surfaces of the specimen before and after the pogt-trestment
were characterized by XPS, SEM, and EPMA.

The cathodic dectrolysis of tinplate gpecimen was carried out a
various poterttidsfor 60 min., and then the polarization curve of the
ecimen dfter the pod-trestment was messured. The corrosion
current dendties obtained from the polarization curves are shown
Fg 1 It can be sen that the pod-treatment can reduce the
corrogon current dengty of tinplate in the solution containing
oxygen ges when the dectrolysis potertid is lower than -1 V.
Egpecidly, when the pog-trestment carried out & -1.20 V, the
corrosion current density decreased about 15 % comparing with the
specimen without the post-trestment. The comparison of the
polarization curves with and without the cathodic dectrolyss dso
indicated that the decrease in corrosion current density was caused
by the suppresson of oxygen reduction. The effects of the
dectrolysis period on the corroson current density were dso
investigated. As shown in Fg. 2, the corroson current dengity
became lower with increasng eectrolyss period and resched to a
congant valuewhen the eectrolysis period was 20 min. or more.

The decrease in corroson current dendty and the suppressed

reduction of oxygen gas was caused by the modification of the
tinplate surface by the cathodic dectrolyss XPS andyds of the
modified tinplate surface reveded that the outermost surface
contained Mo(V1) and Mo(ll1) compounds, which seemsto play a
role as a protection layer to avoid oxygen reduction. The nature of
the protection layer and the detailed mechanism to Suppress oxygen
reduction will bedso discussad.
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