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A Chemical Bonding between Inhibitor and Aluminum and Its Inhibition

SHIGEKI OHSAWA

and MakKoTo TAKEDA

Abstract — The oxide film on aluminum has stability in neutral region but it dissolves steadily in acidic

and alkaline regions. It is profitable to look for an inhibitor of aluminum in these regions. To recognize the

inhibition effect of 8-hydroxyquinoline, which is used for quantitative analysis of aluminum, the bonding

mechanism of 8-hydroxyquinoline with aluminum and its inhibition effect for aluminum were examined.

The following can be pointed out from the infrared spectra of complexes and the ATR (Attenuated Total

Reflection) spectra of the surface film on aluminum.

(1) The absorption band of C=N stretching vibration in the

C>N—AI appears at 1604cm™!, where its absorp-

tion band is in agreement with that of chelate complex.

(2) The absorption band of C—O stretching vibration on aluminum surface appears at about 1108cm™, and it

shifts to a lower wave number than that of chelat complex. Accordingly the C—O bond in the C—0—Al

bond on aluminum surface is longer than that of chelate complex.

From the above facts, it is found that 8-hydroxyquinoline be formed chemical bonding with aluminum

surface.

The polarization curves show that 8-hydroxyquinoline mainly inhibits the cathodic reaction. The corro-

sion was markedly inhibited in the neutral and alkaline solutions than in the acidic solution. It is concluded

that the inhibition is due to the inhibition effect of 8-hydroxyquinolinate film.
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Fig. 1 Infrared absorption spectra of 8—Hydroxyquinoline and Al-8-—

Hydroxyguinolinate

Fig. 3 The structures of 8—Hydroxyqunoline and
Al—9—Hydroxyquinolinate
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Fig. 2 Infrared absorption spectra of Al—8—Hydroxyquinolinate and 8—
Hydroxyquinolinate on Aluminum surface

Table 1.

Infrared absorption bands of 8—hydroxyquinoline, Al—8—hydrox-

yquinolinate and 8—hydroxyquinolinate on aluminum surface

8~-hydroxyquinoline Al 8-hydroxyquinolinate 8-hydroxyquinolinate on
aluminum surface
1625 c=N 1604 vC=N 1604 vC=N
1614 Y7
1580 1578
1593 1495 1490
1580 1468 vC=C 1464 vC=C
1504 1426 1425
1472  vC=C 1385 1375
e 1328 yO-Al in JC-0-Al 1328 vO-Al in SC-0-Al
1382 1283 1281
vC-0 vC-0
1286 1228 1228
1275 vC-0 1111 1108
1222 1053 v€© 1053 V€O
1092 1031 uN-Al in CiN-Al 1031 vN-Al in CfN—Al
C C
1056 vC-O
1026 222 £ ol 823
974 728 6C-H out of plane ggg §C-H out of plane
898 §C-OH in plane 742
748 Oh Fiu
867 638
642 ¢0-Al
géi §C-H out of plane 543 $O-Al 538
742 452 §N-AL 452 §N-AL
707 80-H out of plane
831 sc-c ring deformat
570 © ring deformation
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Fig. 5 The structure of 8—Hydroxyquinolinate on
Aluminum surface
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