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The Mechanism of Corrosion Inhibition of the DMTDA and MBT for Single Copper
Crystal.
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Abstract — The best corrosion inhibitor for protecting copper surfaces must be tested and
selected in various corrosion environments. For these purposes, organic compounds with amino,
hydroxy and mercapto groups were subjected to the corrosion test.

The 2, 5-dimercaptothiadiazole (DMTDA) and 2-mercaptobenzothiazole (MBT) were used as
the corrosion inhibitors.

In order to study the effect of corrosion inhibition of DMTDA and MBT on corrosion pro-
tectivity of the (111), (100) and (110) copper surfaces, DMTDA-Cu and MBT-Cu bonds were
formed on the copper single crystal surfaces.

The existence of DMTDA-Cu and MBT-Cu bond structures between copper and reagents was
identified by the IR, ATR and !H-NMR spectra.

The effect of corrosion inhibition was also examined at pH= 7 in NaCl solution with the
potentiostatic polarization method and the following results were obtained from cathodic and ano-
dic polarization curves

(1) When corrosion current was measured at pH="7 in NaCl solution, the order of the value

of the corrosion current densities, from the smallest to the largest, was (111), (100) and (110)

surfaces.

The result showed that corrosion current density increases with decrease of surface density.

(2) There was little difference in corrosion protectivity by DMTDA-Cu bond, but large diff-

erence in protectivity by MBT-Cu bond amog the (111), (100) and (110) surfaces.
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Fig. 1 Infrared absorption spectra of DMTDA and DMTDA-Cu.
: DMTDA in KBr disk.
----- : DMTDA-Cu in KBr disk.
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Fig. 2 Infrared absorption spectra of MBT and MBT-Cu compounds.

: MBT in KBr disk.
: MBT-Cu in KBr disk.
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Fig. 5 Polarization curves for copper in aerated 3% NaCl of pH7 at 25%,
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Fig. 7 Polarization curves for copper in aerated 3% NaCl of pH7 at 25%

after pretreatment (MBT).
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o Table 1 Corrosion current and inhibition ratio.

Corrosion curre}r}k i) Inhibition ratio )

111 [ 110 [100 [111 110 [100

M hibitor | 210 | 605 | 6.00 | — | — | —
DMTDA | 1.20 | 445 | 2.00 | 42.9 | 26.4 | 66.7
MBT | 0.64 | 540|270 | 69.5|10.7 | 55.0
Inhibition ratio (%) = A; B « 100

A Corrosion current in no inhibitor
B: Corrosion current in added inhibitor solution
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