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Fig. 1 Electrocapillary curves and d.c. polarograms
of POOA

l, 3: 0.5 M HQSO4, 2, 4. 0.5 M HQSO4+O.I5 mM )
POOA
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Fig. 2 Effect of POOA on the reduction of cad-
mium(II) ion

1: 0.5 M H,SO,+0.1M CdSO,; 2: 1+0.05 mM
POOA:; 3: 1+1 mM POOA; 4: 1+5mM POOA
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Fig. 3 Current density »s. potential curve of cad-
mium(II) ion in the presence of POOA

0.5M H,S0,+0.4 M CdSO,+5 mM POOA

LB AMARRITT A>T URWITEL 55 2
EWHMB. —0TV S 08V OEAEE T,
Cd?" M IR U7 POOA DIREEA BB LT
BIAHLTWA., 2405, 7o b v fimc LviESE
fif 2 # > POOA BN 2 GRIICERE T 51K - T
L El g2 oh, FOBESREBEERT . &
DFER, Cd*F DBETERIZ POOA DHELFERBIC L
DEWVEE TSI SN bDEEZ NG,

32 BRAEEDOEREL EH

04M O Cd*" ZETEBKIC 5mM O POOA %I
X CHIGE U 12 IR - e iR % Fig. 4 IKR9. —0.70V
THEMELIZE A, BRBEERE 2.6 A/dm® OBFREIE
N, BREREORS S HICERISHLA ISP LT 308
®h 54 L7A/dm* T—3F & 78 o 2 {Fig. 4(1)}.
—090V THEMT 5 LK 8.5A/dm®* OEFMHN, Z
DHRBEBRSNAHIEG L s ld L, £ 10 &L
5 1.3A/dm? & 3.8 A/dm?* O % K 02 B 5 4
BWoEEd s/ MNrEIVBA Sz {Fig. 4(2). —1.04
V TE#TSE, BREZBLTIHH 10 WEECE
FISAHRANCEE U, £ 20 BEL» H5EROBBUSHEN
ERADEBORT OV AR B EROENRE SER S h
7z {Fig. 4(3)}. —110V TEB LI L A, BRI
0.4 A/dm? T—FE &> 12 {Fig. 4(4)}. Th o DEER

B, &7, RiE . POOA HETTOH NI LDOKEEITBREICE T 2 BRIES 649

) @
O'I} 1 L 1 —
0 1 2 3 4
8.
o (2)
iE 4_
la=}
\3‘ 0_1 \ L 1 a3
g 0 1 2 3 4
5
E 4
=
&)
0'1 1 1 1
0 1 2 3 4
4r @)
(U 1 1 1 —
0 1 2 3 4

Time/min

Fig. 4 Current density ss. time curves during the
potentiostatic electrocrystallization of cadmium

0.5 M H,SO,+0.4 M CdSO,+5mM POOA;
(1)—0.7 V; (2) —0.9V; (3) —1.04 V; (4) —1.1V

R LV, NMEBILIEERR %D POOA »° Cd*" % &
BLRTOREBEZIERT 2HACBRME N, SR
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fEx—%F (04M) &L POOA ODBEZ ImM »5H 5
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Fig. 5 Effect of the concentrations of POOA and
cadmium(II) ion on the current density us. time
curves

0.5M H,SO,+[CdSO4]+[POOA]; —1.0V.
[CdSO,]: (1) 0.4 M, (2) 04 M, (3) 0.4 M, (4) 0.25
M; [POOA]: (1) 1 mM, (2) 2mM, (3) 5mM, (4) 5
mM

M EEL UIEC A, Bt 0.7 A/dm* E THIHI S
NT—E &L -1 |Fig. 5(4)}. POOA OBE% —E
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I LADEBICY T 5 TIE, BR-FRhR %2 BRMYE &
KHIES B ENTHERBRD A F I 7 LR 2 EKE
Wi EicHTE X &2 (Fig. 6A). B 4.0A/dm* T
—E &8 BHBE (Fig. 5(1)} KEHRROBRY (EE
# 10um, Fig. 6B) »%, X, MR#HFBR SN B5E
{Fig. 5(2)} X BHOERICHA DFH B U 1B
¥ (EEK 10um, &34 20pum, Fig. 6C) », €h
FhBERIN. BRULENY (Fig. 6C) OEIHER
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NEATHHLTWADHEH 515 (Fig. 6D). —
%, 7V AR BRIESSBH s h5BE (Fig. 5(3)1
ICRBEROEA L ZBROBRY (BEEHN 7um) »°
SECHH L (Fig. 6E), B 0.7 A/dm® Tl
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ROoFOEHmER CRITHHL, 4A/dm® {Fig. 5(1)}
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. COLE, B ELICERU (R 10~30 pm),
BRI ~ZEL ENY (B34 20um, Fig. 6C) O
SedsEc cd®t (EMETEEZS) PRI T .
KELUTWIZ POOA (MMBIRFEEZXSD) WAFRIY
LOEITBENSETT SEBHYFICEDIAEH, 20
HEMEGETTS. COER, LMETIE et o
BICICX T 5 POOA OHMFIZIRMSFHL< 20, FKwmEBic
TN BHERILIEMNT 5. KWIBETD POOA DRE % —
FWHREOoOIC I et KU THBBEFERO/NS
POOA IR /Z BN D%, TMICREK, SHES
h, FOXREBESEMNGT 5 &3 Cd*T OBITER
BEUOBDT 5. RBEICh T 5BEHROBEE (R#HT&
RESTS) FOEBE»HLThThRbDEEZ LN
B0, BELICHELELOREYOR TR TOH
WANERL, ZOMFR, RIB (MAOER) »HlEES,
% 2A/dm® OB % O /NMREE) {Fig. 5(2)] & UTHE
AlxhsbDEMEEINS. BIFPOERRBICRD SN
ZEFIROER (Fig. 6D) &, H4 OHEH ORI
POOA 78< BE L TREZME L, EH OERIE
FHNCEETHLHICELELDEEZ NS, 55,
Fig. 5(2) KB W T/MRENO LR OBHME I ERERB O
BB & HICHR A ICHEMT 5. BN, ERERESE
BT B> THEA DEEMASRAICERARICKET
B EHIT, KRHBOIERROEH OB LKA ICHEA B
CICEAT B EHEFEINS.

POOA DBEED 5 mM DB EITIZ/ S A 2 BHE
LR h, BEBEICRBEROES L ZRROEN
YINRD HN DN, BRYIBER2EICHHEL, £0M
d 5pum IR THROT/AS WD, RENLRD & 5 12818
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Fig. 6 Scanning electron micrographs of electrodeposited cadmium

A: substrate(0.5 M H,S80,+0.25 M CdSO,+0.05 mM POOA, 09Adm™% 90Cs). B:
0.5M H,S0,+0.4 M CdSO,+1mM POOA, —1.0V, 5min. C: 0.5 M H,SO,+0.4 M
CdSO,+2mM POOA, —1.0V, 5min. D: 0.5M H,80,+0.4 M CdSO,+2 mM POOA,
—1.0V, 5min. E: 0.5M H,80,+0.4 M CdSO,+5mM POOA, —1.0V, 5min. F: 0.5M
H,80,+0.25 M CdSO,+5 mM POOA, —1.0V, 5 min
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Fig. 7 Effect of stirring on the current oscillation

0.5 M H,S0,+0.4 M CdSO,+5mM POOA; —1.04
V; 800 rpm
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WKEOEEBED C? BEMETT 510> TERIE
BACHYT S, (3)EEED " BESBA LT
EEREICEST 5 &, Gl OFBITHHICET 5 POOA
(MHERTFEEZD) OHBIRSZE L <Hh, BRIX
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T5E, SNVANSERKRE (Fig. 4(3) EHEL,
K-> T/MESIPBRIS NI (Fig. 7). 2D &3,
VAN BRE Y Cd2T DEVWIEBBAEBRELT L0
XU, MEENE Cd*T DILEUE O NEBO BB 5 )Y
M54 52 &2EKT 5.

B, 5%, Cd*Y & POOA DRHEN » DHHEE
WOKEROBREERE L ERBEORAHICKEY
POOA DR E KK LD 2T, EHERT & IH
HFD& -HifEA2ERUBRESHICHES T 5[4 DIk
BFORMBRSIIDVTHLLRHTIRENH D L0
EEZHNS.
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Current oscillations during the electrocrystallization of cadmium in the presence

of N,N-bis(monooxyethylene)octadecylamine.

Naoyuki SHINOHARA, Norio KANEKO

and Hiroyuki NEzu (Faculty of Engineering, Shinshu University, 500, Wakasato, Nagano-

shi, Nagano 380)

The current oscillations during the potentiostatic electrocrystallization of cadmium from
sulfuric acid solutions in the presence of N,N-bis(monooxyethylene)octadecylamine
(POOA) have been studied by means of electrochemical methods and scanning electron

micrographic observations.

Current oscillations with small amplitude and short period,
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or with large amplitude and long period, were observed depending on the experimental
conditions {electrolytic potential, concentrations of POOA and cadmium(II) ion}.
Current oscillation with a small amplitude resulted from synchronization and amplifica-
tion of a small variation of the current which was locally generated at the tip of the
protrutions on an irregular cathode surface. Otherwise, current oscillation with a large
amplitude resulted from a periodic appearance of a strong inhibitory effect of POOA on
the reduction of cadmium(II) ion corresponding to an increase and decrease in the con-
centrations of cadmium(I1) ion at the flat cathode surface.

(Received June 20, 1991)
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