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Studies of Inhibition Mechanism of Precipitation Type Organic

Inhibitors for Copper Single Crystal Surfaces

Shigeki OHSAWA* | Tutomu KUNIYA*™* and Makoto TAKEDA™

Abstract — The adsorption structures of mercaptan group inhibitors of 2-Mercaptopyrimigine (MPD)
and 2-Mercapto-1-metylimidazole (MMI) precipitation type complexes on copper single crystal surfaces
have been investigated by using IR, ATR, ' HNMR and ESCA spectra.

The results obtained are as follows.

(1) MPD ligand forms square type structure which has MPD ligands coordinated with a copper (II) ion.
(2) MMI ligands form two types of structures, i.e. the square type structure of four ligands of MPD. In
another case, MMI forms complex with copper (1) — oxide.

Sulfur in mercapto group and nitrogen in imidazole ring form coordinated bonds with each copper
atom in the oxide.

Sulfur has two lone pair electrons and each lone paire electron forms coordinated bond with copper
(I) — oxide. Therefore the repetition structures of complexes are formed.

From the polarization curves, protection effects for cathodic corrosion are observed in both inhibitors,
and the effect of MMI is more pronounced than MPD.
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Fig. 1 Infra-red absorption spectra of MPD-Cu
and surface film on cupper.
MPD-Cu in KBr disk.
——————— Reflectance spectrum.
——— - —— Blank.

Table 1 The peaks of MPD IR spectra.

Wave Number Assignment Wave Number
(MPD) (MPD~Cu)
Deformation
————— Cu-8 660 (W)
Stretching
680 (W) C-s 700 (S)
out of Plane Deformation
740 (S) C-H 740 (S)
750 (s) 750 (8)
790 (s) 798 (M)
980 (8) 950 (M)
Inplane Deformation
1050 (s) C-H 1020 (S)
1100 (s) 1118 (s)
1180 (W) 1165 (W)
1210 (s) 1237 (W)
1330 (S) Ring Stretching 1310 (W)
142¢ (M) 1430 (W)
1560 (S) Ring Stretching 1550 (S)
1600 (S) 1645 (M)
Stretching
1905 (M) S-H ———
1970 (M) ———
2500 (W) ———
2600 (W) ———
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Fig. 2 Infra-red absorption spectra of MMI-Cu
and surface film on cupper.
MMI-Cu m KBr disk.
—————— Reflectance spectrum.
——— - —— Blank.
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Table 2 The peaks of MMI IR spectra.
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Fig.3 'H NMR spectra of MPD, MPD-Cu,
MMI, and MMI-Cu.
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Fig. 5 ESCA NARROW SCAN (Copper).
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