130 % & M

% 74 4 (1988) £ 1 B

HICTB T

© 1988 1ISIJ

minmnminInymnn

WX WEEIRIE 2 5 O Zn-Fe A& EITZEH) I
K\x3 pH, #ikoEE

Balifgth™ - &= W2 - mEAET
®OE* D TR BEETS

Effect of pH and Stirring on the Electrodeposition Behavior of Zn-Fe
Alloys from Sulfate Solutions

Tetsuya AKIYAMA, Lanying L1, Hisaaki FUKUSHIMA,
Kei HicasHl, Tsutomu WATANABE and Tomihkiro HARA

Synopsis :

Zn-Fe alloys were electrodeposited from sulfate solutions under galvanostatic conditions (0.01-250
A/dm?®) to investigate the effects of pH and stirring of the solution on the deposition behavior of the alloys.
With a decrease in pH, the current density-alloy composition curve was shifted to higher current density
region while the current efficiency of the alloys decreased over a wide range of current densities. Stirring
of the solutions shifted the curves of both the current density-alloy composition and the current density-

current efficiency to higher current density region.

These phenomena are explained by considering the

change in polarization curves for the alloy deposition by the effects of variation of pH and stirring.
Key words : protective coating ; Zn-Fe ; electrodeposition ; pH ; stirring ; sulfate solution ; polarization

curve.
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L2AHAT, LRBFEH Zn AE0OOEDVEDTHD
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WIHBESHD, TOWENVEDE LTHED pH 2K
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EECH VBRI, BERT MU A S URERR
) Zn-Fe 84802530 Thh, BREBIIKEL TE,
TSR OMERE 8, MBS L X UWEERT ~ VU v 4
DOFFER T MK ICHEML, BT pH % 3.0,2.0,1.5
BLU L0 ICFEEELA. MK E LTI Table 1 1278
L2k, ZEEEZOFRRIDBEVT E 770",
Fe?" # 2 1n#N 0.5mol/l L, BLUPIhH0E

Table 1. Composition of baths used for elec-
trodeposition.

Standard bath Low concentration bath

Zn>t 0.5 mol/1 Zn?* 0.05 mol/1

Fe?t 0.5 mol/1 Fe®* 0,05 mol/1

Sodium acetate 0.2 mol/l Sodium acetate 0.02 mol/1
pH 1.0-3.0 pH 1.0-3.0

AF0 61 4E 12 A 12 HZ 4+ (Received Dec. 12, 1986)

* JUMKSET 2% T8 (Faculty of Engineering, Kyushu University, 6-10-1 Hakozaki Higashi-ku Fukuoka 812)

*2 EHRT K (Jilin University of Technology)

*3  HASE () S SAIZe TR LLIFZEFT (Fukuyama Research Laboratories, Steel Research Center, Nippon Kokan K. K.)
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Fig. 1. Effect of pH on the current density-alloy

composition curves (standard bath).

100

80

60

40

20

Current Efficiency (%)

0.01 0.1 1 10 100
Current Density (A/dm?2)

Fig. 2. Effect of pH on the current density-cur-
rent efficiency curves (standard bath).
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Fig. 3. Effect of pH on the composition of alloys
deposited from the standard baths.
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Fig. 4. Effect of pH on the current efficiency for
alloy deposition from the standard baths.
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Fig. 5. Schematic representation of the current
density-alloy composition and current density-cur-
rent efficiency curves for the electrodeposition of
Zn-iron-group metal alloys.
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Fig. 6. Correspondence of the current denisity-
alloy composition and current density-current effi-
ciency curves to the polarization curve for the elec~
trodeposition of the alloys.
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Fig. 7. Effect of pH on the current density-alloy
composition curves (low concentration bath).
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Fig. 8. Effect of pH on the current density-cur-
rent efficiency curves (low concentration bath).
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Fig. 9. Polarization curves for the electro-de-

position of Zn-Fe alloys from the low concentration
baths (pH 2).
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Fig. 10. Schematic representation of the changes
in the current density-alloy composition, current
density-current efficiency and polarization curves
with a decrease in pH of the solution.
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Fig. 11. Effect of pH on the limiting current den-
sities of Zn and Fe.
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Fig. 13. Effect of stirring on the current density-
alloy composition curves (low concentration bath,
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Fig. 14. Effect of stirring on the current density-
current efficiency curves (low concentration bath,
pH 3).
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