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In-situ Surface Observation of Zn and Zn—-5%Al Alloy in Aqueous Solution by Polarization Modified Infrared
Reflection Absorption Spectrometry
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Synopsis

: The metal/liquid interface of Zn and Zn—5% Al alloy in aqueous solution has been investigated by means of polarization modified infrared re-

flection absorption spectrometry (PM-IR-RAS) as an in-situ surface observation technique. The experimental set up consists of an in-situ cell

in which the aqueous solution is introduced and an optical system for PM-IR-RAS, which is designed so that spectra can be obtained during

exposure of the metal sample to aqueous solution in an in-situ cell.

It was found that surface OH at/or near Zn and Zn-5% Al alloy in aqueous solution was presented more than Pt. After immersion in water,

a precipitated layer of Zn(OH), was detected on the surface of Zn—5% Al alloy coating, but it was not detected on Zn. Aluminum in Zn coat-

ing would prevent Zn(OH), from changing into ZnO.

Key words : PM-IR-RAS; polarization measurement; metal-solution interface; Zn—Al alloy coating; corrosion resistance; OH stretching vibrations; aque-

ous solution.
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Fig. 1. Schematic drawing of in-situ cell.
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Fig. 2. PM-IR-RAS spectra of the metal surface in H,O.
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Fig. 3. OH stretching vibration band on PM-IR-RAS spectra of the metal surface in H,O.
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Fig. 5. PM-IR-RAS spectra of the metal surface in 5 wt% NaCl aqueous solution.
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Fig. 6. OH stretching vibration band on PM-IR-RAS spectra of the metal surface in 5 wt% NaCl aqueous solution.
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Fig. 7. PM-IR-RAS spectra of the metal surface in air after immersion in 5 wt% NaCl aqueous solution.
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ZnlZAlAZMA S Z L2k, Znd - ZHHROD - Xt
BUENPMET S LRBIASED LN TS, Okadab i,
fli% DER/A A ¥ & E& AT ZnSO, KB E 7L 71 U Hfl§
B Z Rk o THR L 7= BEHOUE B 4 i % B 7= Bead »
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5, AlAMASZEICkD, BAKRIBIZEK S ZnO DA
BFEIENBEZEEHSEMZLEY, £/, Okabld, Zn
W XML DARETLREMA T, HWAEEARE T -7
MW AIEMA S RS LEL, BaEkdhick
FBZnODERBFI &N B Z & AR L=, HiRETDH
% Zn(OH), {3 B RS MK < BB R OETTRIL % #il§ %
RN E B, —F, ZnOInREETH D 7 OEXIEY
Wby — FRIBHAGEIRIZZLwE EhdY, LaL
HAE, ERYVIAD Zo(OH), I IEETH D, KEBE T
TIEHEORETIEELS, KL TZnONEZELL T
<, BREHICHFET 52 CO07 A A v RC 14 v Dk
A4 ¥ % Zn-OHRERIZHU D A A 72 R IRFEE D IEEMIE %
WRT2ZLickDRENTELEINTNEY,

AR OMBER, FADTIZ, Zn RO Zn-5%Al® > % b
I2id, PUHIHART, RRAHEIZEZ<DOHEEHT LI L,
5wt% NaClZKETEHIZ 2 5 & X SIZIT 5 Z & 6
Lk ot, £, WEBTIE, MAKIZREXEZ Zn-5%
Al > E FIZOAOHED RO SN, Zn FIZIFHFAEL &
W2k, X502, Swit%NaClKFHISRE S S48,
In ER TV Zn-5%A1% > % EHIZOHEN T2 L A5
nEko7z,

InROBA, MAKIZRBBI AT TERB A
Mo OHEED, Swi% NaClKIERISRIET 5 Z &1k -
Tl HENDIE, I ZnCl,-4Zn(OH), AWK S i 72
e ELZ o5 (Fig $KU9), £72, Zn-5%Al® > &
FMRDIZA, SAKPIRE X H 7277 COHEDRER S N
72DiE, FEIAIZ2ZnCO,-3Zn(OH), WER Ehizlz & HF 4
Hhb (Fig. $RU'9) ., ULEDZ &2 5, Zn-5%AlH Zn
ZHARTIHEMIZEN S DI, B X B2k D RELOH
EAEREN, FOME, ZnODERI R XS Z &
—EEZLENS,

5. &

T e 25 78 — B ARSI 53 Y6 (PM-IR-RAS) i & FI W T,
KRIBWAP D Zn K K Zn-5% Al ¥ > EREEFHEIZHB T 5
OHZDFTEIRRE A PtRIEF DA L b X ¥ 5035
HFLAER, LTOMR A5,

(1) ZnKRUZn-5%A18 - i, fikdhogERG
WL, PUIILART, RWCHE SN OHES L < FF
fEd %,

(2) FeHEHR, Zn5%AlY - & EOAIZOHENED 5
N7=Z &6, Zn FIZHART, X DLRELR ZInOHMEA S
L < IZALFOHFEA D Zn-5%Al¥ - & FIZJER E N T 5,

(3) 5wt% NaCIKETR P R OGZA I, MikHICE
NRC, REEEIZGEAET S O0HESR KL 72, THEEOD Zn
1213 ZnCl,-4Zn(OH),, F 72, Zn-5%Al® - & 2
2ZnCO,-3Zn(OH), BB 6= T & H 65, OHF DB KIZ

161 I



I 162

§% &80 Tetsu-to-Hagané Vol. 93 (2007) No. 2

i3z
(4) Zn-5%Al® - ZHROMEELNE DL, BEL

NEDOFGHARENERDNRS,

7-OHEAZ LB L, ZnODEREZHHIL 2D L& X
EN3,

2)

3)

X 73
FEDOHEE - IR QRA, HMENEWRMK, ¥, H,
(2004), 184.
J.Oka, H.Asano, M.Takasugi and K.Yamamoto: Tetsu-to-Hagané, 68
(1980), AS7.
Y.Hoboh: J. Surf. Finish. Soc. Jpn., 42 (1991), 160.

92

4)
5)
6)
7)

8)

10)

11)

D.J.Blickwede: 7etsu-to-Hagané, 66 (1980), 821.

T.Ohtsuka and M.Matsuda: Corrosion, 59 (2003), 407.

EZhu, X.Zhang, D.Persson and D.Thierry: Electrochem. Solid-State
Lett., 4 (2001), B19.

K B RERNBLVT VAN, KR
Y- = WE, (1990), 7.

M.L.Tejedor-Tejedo and M.A.Anderson: Langmuir, 2 (1986), 205.
P.Calandra, E.Caponetti, D.C.Martino, P.D’Angelo, A.Minore and
V.T.Liveri: J Molec. Struct., 522 (2000), 170.

C.Leygraf and T.Graedel: Atmospheric Corrosion, Wiley, Hoboke,
(2000), 131.

H.Okada, K.Yamamoto and I.Ito: Proc. Int. Cong. Metall. Corros.,
JSPS, Tokyo, (1972), 275.

B, 74



