EILE D o & ~ORBEEH 70 L X DEH : 2167

EALYin kD - & DB ELH
yAYE S EY ]|

© 1990 1SLJ
s
£

o 3C

1111110011111111107

RRIERHE™ - A2 - mA—FT MR BT

Application of Membrane-type Electroplating Process to Iron
Plating from a Concentrated Chloride Bath

Shigeo MATSUBARA, Naofumi NAKAMURA, Kazuhiro TAKAGI and Takashi OMi

* Synopsis :

Application of membrane method to high speed iron electroplating from concentrated aqueous FeCl, baths
of 105~210g/1 Fe?" at temperatures between 25~ 100°C with cathode current densities up to 100 A/dm?
was examined. The same electrolyte as catholyte and HCI solutions of different concentrations were used

as anolyte.

When FeCl, solutions with pH 1.11~1.73 were used as anolyte, emission of Cl, gas from Pt anode was

completely suppressed in contrast to HCIl anolytes.
deposition efficiency were kept almost constant during electrolysis.

as anolyte.

content of the membrane.

Also with FeCl, anolyte, the catholyte pH and iron

Thus, FeCl, solutions are preferable

The potential drop within the fluorinated membrane became larger with the increase of
FeCl, concentration and the electrolyte temperature.

It also increased with the decrease in the water

However, the potential drop was only about 2V (14% of the total cell voltage), when plating was
conducted in the 158 g/1 Fe?™ bath at 100°C with 100 A/dm?. Therefore, it can be concluded that the
membrane method using FeCl, solutions as anolyte is beneficial to iron plating at high current densities.
Key words : membrane electroplating ; iron plating ; fluorinated anion exchange membrane ; electroanalysis ;
membrane potential drop ; water content of membrane ; process control.
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Fig. 1. Experimental apparatus.
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Table 1. Experimental conditions.
FeCly* nHz0 374~748 g/1
Catholyte Fe?t 105~210 g/
pH1.11~1.73
FeCly- nHy0 HCI
Anolyte Fe?t 105~210 g/l 0.04~0.63 N
pH1.11~1.73 pH0.20~1.38
Temperature 25~100°C
Current density 10~100 A/dm?
Agitation Magnetic stirrer
Membrane-electrode gap 30 mm
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Fig. 2. Voltage distributions at 100°C electrolysis
(FeCl, solution as anolyte).
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Fig. 3. Voltage distributions at 100°C electrolysis
(HCI solution as anolyte).
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Fig. 4. Influences of temperature and concentra-
tion of electrolyte on the membrane potential drop
(FeCl, solution as anolyte).
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Fig. 5. Variation of Fe®" concentration during
100°C electrolysis (FeCl, solution as anolyte).
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Fig. 6. Variation of pH during 100°C electrolysis
(FeCl, solution as anolyte). :
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Fig. 8. Variation of catholyte pH during 100°C
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Fig. 9. Variation of cathodic current efficiency
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Fig. 10. Influence of the total Fe ion concentra-
tion of electrolyte on the transport number of
Cl™ ion during 100°C electrolysis.
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Fig. 13. Influence of temperature on the water
content of membrane.
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FRICEHA 4 ViBEN 184/l 282 5 L 2BUIHMY
B, Lo L&gkM + v REA 158 g/1 TiE, 100 A/dm?
DEBRFBFETICBVCHBEMEMIH 2V LEEE
D 14% HETRKELEFRETE 2V,

(3)EL@EBT S Cl™ OWFEIL, O SHBEOH
MCX > TERTS2M@A %2R L, &8k 4 v iBE 105~
210 g/1 DHHEIZBWT, 0.78~0.68 LD Cl- D
Wi 0.59 ISESL. 2040, HEL-BRERERE
&, SORALZ-ESEREE (100 A/dm®) I~

—115—



2174 % & M %576 4E (1990) F 125

SEWE (182~907A/dm?) TH Y, RECFHIEE
REEBEROMEER L 25620,

(4 )RBBEOBFIEMERAET /8T A —F—D—D
ThHEKRRIIBLITTO - SRE, WROFELH
AELIHER, Oo BMRE, WREbIIHWIZEEKE
BIEF 42 EAHBELA. Shid, &84+ ViRER
HIRATES < 2 B0 BB AT HRER L L
Y%,

(5)BBIRIC - S L ERA L 26 OREERHK
HoXTOLAOHEME LT, EBRPOBREBED Febt
R, pH M2iz—ElE R L, BRERDEILEL
7. TOX) CBBEALEETADIE, T oA KHBIR
OBRIGEBMEICL Y Ft MERBBICRALZWVWI &,
 BLUBETO Hy, #ARECHEB NS HY OB
B L THBRS S BBRA~EBT 5 HY 053z
LW LIRRT AL ERAOND.

Bbhnio, RERBRO—HICEZ KT EBY T LA,
By — () oRRER, FREE EF KsXUEH
HEOFRICEHROBEERLIT.
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