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Studies of Inhibition Mechanism of Precipitation Type Inhibitors
HQ and HNQ for Copper Single Crystal Surface

Shigeki OHSAWA™ Satoshi WADA* * and Makoto TAKEDA*

Abstract — The adsorption structure of chelate compounds of 8-Oxyqunoline (HQ) and 5-Nitro-8-

oxyqunoline precipitation type complexes on copper single crystal surfaces has been investigated by

using IR, ATR-IR, 'HNMR.

The results obtained are as follows.

(1) HQ and HNQ work as inhibitors for single crystal copper.
(2) The inhibition effect becomes stronger with the increase of atomic density of the crystallographic

plane.

(3) The inhibition effect becomes stronger as the time of soaking in inhibitor solution becomes longer.

(4) No difference has been observed between the inhibition effects of HQ and HNQ.

(5) The inhibition effect becomes stronger when the inhibitor adsorbs to oxide film surface of copper

(CU2 O)

(6) Precipitation type complexes form the square type structure which has HQ and HNQ ligands

coordinated with a copper (II) ion.
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Fig. 1 Infra-red absorption spectra of 8-
Hydroxyquinoline and 8-Hydroxy-
quinoline-Cu.
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Fig. 2 ATR-IR absorption spectra of
8-Hydroxyquinoline-Cu and Cu.
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Fig. 3 Infrared absorption spectra of
8-Hydroxy-5-nitroquinoline and
8-Hydroxy-5-nitroquinoline-Cu.
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Fig. 4 ATR-IR absorption spectra of

8-Hydroxy-5-Nitroquinoline-Cu

and Cu.
8-Hydroxy-5-nitroquinoline
-Cu ATR-IR

— - — - — blank

—————— 8-Hydroxy-5-nitroquinoline
-Cu IR



46 RIRAK T ST

K& 1624 W5 1623 em I, E72 13981 b
1387 em N, ZHENEREMA~ Y7 + LTV, T
NEDOEHEIIN=CBIUN—COEAMEMIRLS
oI C EERBY B, YO—CRIVEIZEEHEHNQ—Cu
OFFIZEH C—0—Cufka &720, 987 )5 999
en ' OBEEMA YT F LTV, TNHOFEEIIC
—Q DWEERIEHNE N L o7 T & RBET 5, HNQ
DOHED Y O—H 1312 em HEHNQ—CuTIZH%L
TWd, HNQ—Cu Tid LB 57800z & STHER &
N72y0—Cu, YN—CukLUdO0—Cul &%
NEN 1430, 1103 BLT 840 e MCRM SNz, &
720 N—Cu RS 5 570 em” N RERT 72,

&BERBOHNQ—Cuslthka ATR— IR X7 L
& O RERERRAT LR, HNQSSED | R 2= vk
RIS Ulco HNQ—Cu itk &£ BERE O HNQ—
CutkBEEE R DATR— I RZ <7 b st dhiT
HNQ—Cu ik L £ B R OB & & (2 E—Faes
LB EERT,

#35% (1987)

3.2 'HNMRZX <2z piL

3.2 HQ&LUHQ—Cu®'HNMRR Az b1

Fig. 5 CHQ EHQ—Cu ®IHNMR 2= bV Z5R T,
HQOMHNMR 2%/ bV FOHED 7 o b v DY s 5
WS 2757, /Y VBD b —HM B LT ¢ —HAL
OFT b vOYrFAH 1705 BLO 1.1815) 12 g
LT3, HQ—Cu kDO —HOFa by oy s Fu
HEL LT3, Thid0O~HO7 o + v OBH#EG
LEBBDTHY, HECu L DBHR K ICK 2854kD
A BETE 5, TOBHAD—DELT, HOEHRK
BICE B Y7 FOBERDP DB NNIHTERICE S v
FLDIERNETERT B BENDH BH5, HQ—Cufkiiis
WSS TH A DBSER T VB, BRI
LBHDOV 7 F Dk E LTHEETE S, 72 Cu i
Ri#ZEA LICHQO 7 e b YidCud A v OEFT ALY
BREMASE D&Y 7TV OBIBIRCHRD, EF
2 EVBRMEEARNE Y/ FNEMEL LS T e

Upper : 8-Hydoxy-5-nitroquinoline - Cu
Lower : 8-Hydoxy~5- nitroquinoline
08 282
145
222
Ll
d c b O-H

N -
w

Fig. 5 'H-NMR spectra of 8-Hydroxy-5-nitro-
quinoline and 8-Hydroxy-5-nitroquino-

line-Cu.
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Fig. 6 !H-NMR spectra of 8-Hydroxyquinoline
and 8-Hydroxyquinoline-Cu.
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Fig. 7 Polarization curves of Cupper in 3% and
pH7 solution at 25°C after pretreatment
for 1 hr with regard to (110).
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Fig. 8 Polarization curves of Cupper in 3% and
pH7 solution at 25°C after pretreatment
for 1 hr with regard to (100).
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Fig. 9 Polarization curves of Cupper in 3% and
pH7 solution at 25°C with regard to
(111).
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Fig. 10 The structures of Inhibitions.
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