FREA v e B —I1C X % M HLAS S OFE ATk

REBZEM", RE W, HE AT

(AEFI634F 8 H31HZH)

Studies on Corrosion Inhibition of Zinc Single Crystals by Organic Inhibitors

Shigeki Onsawa*, Makoto Takepa*, Kuni YosHinuma**

Abstract — Inhibition effects of 8-Hydroxyquinoline and 8-Hydroxyquinoline-5-sulfonic acids on the
basal, prismatic, and pyramidal planes of zinc single crystals, have been studied in 3% NaCl solution (25°C,
pH=7.0) by electrochemical polarization measurements.

The 8-Hydroxyquinoline shifts the corrosion potentials toward noble direction and strongly inhibits
cathodic corrosion reaction. The inhibition efficiency increases with increasing molar concentration of 8-
Hydroxyquinoline in NaCl solution. The 8-Hydroxyquinoline-5-sulfonic acid gives noinhibition effect and
accelerates the corrosion.

A precipitation film is observed on the zinc surface in 3% NaCl solution (25°C, pH=7.0) by addition of 8-
Hydroxy-quinoline but not observed by that of 8-Hydoxyquinoline-5-sulfonic acid. This precipitation film on
the zinc surface is analyzed by NMR, IR, IR-ATR and ESCA spectroscopy. The results of those analyses
show that the precipitation film is the chelate complex formed by zinc ion and 8-Hydroxyquinoline with
molar ratio of 1 to 2.

The precipitation film of the chelate complex is concluded to give the corrosion inhibition for zinc in 3%

NaCl solution (25°C, pH=7.0).
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Fig. 1 'H NMR spectra of HQ and HQ-Zn
~~~~~~~~ HQ-Zn in DMSO-d,
—HQ in DMSO-ds
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Fig. 2 Infra-red absorption spectra of HQ, HQ-Zn
and film on zinc surface
: HQ in KBr disk
—-—: HQ-Zn in KBr disk
-------- . ATR spectrum of film formed on zinc
surface by HQ
Table 1 IR absorption bands of HQ-Zn and IR-ATR
absorption bands of film on Zinc surface
HQ HQ—Zn Zinc surfsce
1590 1590 1600
1575 1570 1570
1500 vC=N 1495 v C=N 1500 vC=N
1465 vC=C 1460 v C=C 1460 vC=C
143090 1420 1420
14056 13880 13790
1375 1365
1280 1320 vyO0—2Zn| 1325 vO~2Zn
1270 &C—H 1280 5C—H
1220 in plane 12758 1240 in plane
1160 1235 §C—H 1110 vC—0
1680 vC—0 1200 in plane 1070
1055 1170
970 1130 1030 vN—Zn
1110 »C—0 910
880 1065 850 §C—H
860 §C—H 800 out of plane
815 out of plane| 10390 yN—Zn 785
775 950 740
7358 905
705 §0-H 850 6C—H
815 out of plane
795
780
785
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Table 2 IR absorption bands of HQS-Zn
HQS HQS~2Zn
1620 1595
1600 1570 vC=C
1585 v C=C 1495
1545 1460 vC=N
1480 v C=N 1385
1375 1380
1360 »8§=0 1360 vO—2Zn
1300 1320 »8=0
1250 §C—H 1235 &§C—H
1220 in plane 1180 in plane
1175 1185 v S§S=0
1150 v S§=0 1135
1125 1080 vN=-Zn
1050 vC—0 1060 »C—0
1030 1035
940 v8—-0 965 vS—0
85q &§C—H 840 &§C—H
810 out of plane 830 out of plane
765 810
715 §0—H 785
§70 vC—35 740 §0—H
695 vC—~8
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Fig. 3 Bond length of HQ and HQ-Zn
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Fig. 4 Relation between absorbance at 319nm and
molar ratio of HQ to zinc ion
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Fig. 5 Quantitative changes of C,s and O, to Zn,,
after sputtering HQ-Zn
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Fig. 6 Quantitative changes of N,s to Zn,, after
sputtering HQ-Zn
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Fig. 7 Variation of the corrosion potential with time
in 3% NaCl solution at 25°C pH 7.0
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Fig. 8 Polarization curves for zinc in N,-saturated
3% NaCl solution containing 0.001M HQ at
25°C; pH=7.0
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Fig. 9 Polarization curves for Zn(0001) in N,-satur-
ated 3% NaCl solution containing HQ at 25°C;
pH=7.0
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Fig. 10 Polarization curves for Zn(1010) in N,-
saturated 3% NaCl solution at 25°C; pH=7.0
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Fig. 11 Polarization curves for Zn(1011) in N,-
saturated 3% NaCl solution at 25°C; pH=7.0

WAV —FRIGEZNEHT 2HQZDWT, BEEK
WERINT 2 EVEEESZLEET, Y — F Bl
ZHRELER, BEMEINT 2 12> CTEREED
ERR SRR AR, TRbLBEREEC/NS WA
ABHL TS, 7./ — FHBHBRIC DN TIRIRA L
Flhmsohgr okl end, HQREBENB WA
2, HRHSENBEDLERTIIENTES, 2O
BEHBERP CORBEEEORKESEML 7 ER
THbH,



148 KA E T EI R R

4. #%

-NA POFvF /)Y e8-nNAFaFxs /Uy
S5-ZANKRVEBOERICB T 2 EARE LIR-ATR,
ESCARRZ MIVOSFERD SRD Z L 25EH & 91
Botre 8NA FTFYF /U VIIROBELH 2,

QEHOEREBEMZEL RNV 7 b€ 5,
@74V —FRISZECIE T 2, @QBHMCENT
2 ENEBEREMT L, ESHE BN 5,

-NAFuaFyF /) v-5-ANKRVEBIZHEITRD
HEEH D,

DEREETS 2 EASD 5,

REMIETR > TR, &-NAFaFyF /) U
i, MOI> B2 DB ER STz,

OUBHEEREL R T 2.0 2 OFBEIZO-ZnB
FUN-ZnfE& % b 0¥ L — MEET, SPHRRKEE %
OB INEAROEETH D, OQEHRA 4> L8
N RaFyE /) vOEAMLIEL2TH S,

-NANuFyvF /)Y U-5-ANKVBITIRD LD
RRER LT o7,

@AM AR T 2 - D I HERERE I B %
L,

E 2

36%  (1988)

z £ X ®

1) s ERR, Brgefln, 25, 693(1976)

2) WL &, PrRBd, 26, 461(1977)

3) R. J. Abraham, P. Loftus, Proton and Carbon-
13NMR Spectroscopy (1979)

4) H. A. Szymanski, R. E. Yeline, “NMR Band

Book.” Dep., Chem. Canisies Colleg, Buffalo,

New York.(1968)

Katritzky and Jones, J. Chem. Soc., 594, 2948

(1960)

6) Mecke & Rossy, Z. Electrochem., 59, 866 (1955)

7) G. J. Palenik, Acta Cryst., 17, 696(1964)

8) K. Ueno, A. E. Mertell, J. Phy. Chem., 59, 998
(1955)

9) K. Ueno, A. E. Mertell, J. Phy. Chems., 60, 1270
(1956)

10) K. Ueno, A. E. Mertell, J. Phy. chems., 60, 934
(1956)

11) Detoni & Hadzi, Spectro. Acta, 11, 601(1957)
12) John R. Dyer, Applications of absorption
spectroscopy of organic compound (1964)

13) Cymerman & Willis,, J. Chem. Soc., 1332(1951)

14) S. Kawai, H. Kato, Y. Hayakawa, B&{L%F,
39, 288(1971)

15) ik B, Bl

5

~—

"B, BERLFE, 35 199(1967)



