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Effect of a Small Amount of Mo, W and Sn Additives on the Morphology and Orientation of Electrodeposited Zn

Hiroaki NAKANO, Satoshi OUE, Shoichi TANIGUCHI, Shigeo KoBAYASHI and Hisaaki FUKUSHIMA

Synopsis

: Zn electrodeposition was carried out on a steel sheet galvanostatically at 1500 A/m? in an agitated sulfate solution of pH 2 at 40°C to investi-

gate the effect of a small amount of Mo, W and Sn additives on the morphology, crystal orientation and lightness of deposited Zn. No Mo

and W codeposited with Zn, and hardly showed any effect on the morphology of deposited Zn. Mo and W increased the orientation of (0001)

plane of Zn irrespective of not changing the overpotential for Zn deposition. Sn codeposited with Zn, and the platelet crystals of Zn was dis-

appeared. Sn increased the crystal orientation of (0001) and (1013) plane of Zn due to a decrease in overpotential for Zn deposition. The

lightness of deposited Zn depended on the crystal orientation and surface roughness of Zn. At coating weight of 20 g/m?, Sn, Mo and W en-

hanced the lightness of Zn due to an increase in orientation of (0001) and (1013) plane. However, with increased coating weight, since the

surface roughness became large by addition of Mo, W and Sn, the enhancement of lightness by an increase in (0001) and (1013) plane was

canceled.
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Table 1. Electrolysis conditions.

ZnSO,*7H,0 (mol/L) 1.2

Bath Na,SO, (mol/L) 0.56
composition| Mo, W, Sn  (mol/L) 8x10-10~~8x10-3
pH 2
Current density  (A/m?) 1500
; Amount of charge (C/m?)  2.1x10%
f:)c;eg?tti:ri Temperature ) 40
Cathode Fe(3x3cm?)
Anode Pt(8x12cm?)
Stirrer (rpm) 400

U R iR GX3 emd) A A L7z, BRGS0 3 1S B
DT 74 bRIEDNo. 7TH 5, £72FRFe DRI,
(MOEIZELEEE L THD, (110)FelEiD A FeliZx§ %
XEROIT R E X070 TH - 72, FHMIL, FHTATIZ 320
FE~2000FD T A ) —HTHIEL, XHINTHFEIZLD
g EIc Uz, BN, EEREMREII KD BREE
1500 A/m?, HEE 2.1X10°C/m?, Wi 40°CIZH T, X
B — 5 —400rpm DWHT TIT R > 72, —EOERETIL,
B ZnOMNBEEAELEYE, Z20HGE, FmHEICK
ETHEREBMAMOEELRANL /-, BEE%
1.7X10°~2.7x10°C/m? & AL X ¥ 72, B IEEE RO
Pt8X12ecmH) & Wz, B EMNIE, 2EMHE LT
Ag/AgCIEM (RIFIKCI) (0.199V vs. NHE, 25°C) % F T
HIE U 7=A%, BALIZIEMEARREMERE ICHRE L TRRL
776

RoNBEMYI AR THERL, ICPIZX D RRD %
ERL, BROEERINYEHE, BERERMNEL KD
oo B ZnDEWPREAS SEMIC K DB L -, F 72,
AFM {82 5 ZnfiRFE @O ER A 2 B 2L L7z, B Zn
D FEsRBL A &2 XRETRE (Cu-Ko, EEE40KY, EE
F20mA) 12K DHIE L7z, ZnDAESEEME L (0002) T
25 (1122) M & TO XHRBETRE 2 WE L 721%, Willson
& Rogers DRV TRD -FfEIc X DR L7z, F72,
B Zn OEREE # Xl TR EIER CGERBE (BF)
# SURFCOM1500DX-3DF) 12k 0, &7, A@EE 4 45%
Bt (=3I 02 (B) #HoM-512m3) IC&kD Zh
ZHHEIE L 72,
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Fig. 1. Crystal orientation of Zn deposited from the solu-
tions containing various amounts of Mo (Zn

64 g/m?).
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Fig. 2. Crystal orientation of Zn deposited from the solu-
tions containing various amounts of W (Zn
64 g/m?).
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Fig. 3. Crystal orientation of Zn deposited from the solu-
tions containing various amounts of Sn (Zn

64 g/m?).
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Fig. 4. Morphologies of Zn deposited from the solutions
containing various amounts of Mo (Zn 64 g/m?).
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Fig. 5. Morphologies of Zn deposited from the solutions
containing various amounts of W (Zn 64 g/m?).
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Fig. 6. Morphologies of Zn deposited from the solutions
containing various amounts of Sn (Zn 64 g/m?).
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Fig. 7. AFM images (a), the schematic diagram (b) and

“ the two-dimensional surface roughness profile (c)
of deposited Zn.
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Fig. 8. Inclination of platelet crystals of Zn deposited from

the solutions containing various amounts of Sn (Zn

64 g/m?).
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Fig. 9. Content of i 1norganlc additives in deposit obtained
at 1500 A/m? in the solutions contammg various

amounts of Mo, W, or Sn (Zn 64 g/m?).
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Fig. 10. Cathode current efficiency for Zn deposition at
1500 A/m® in the solutions containing various
amounts of Mo, W, or Sn.
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Fig. 11. Cathode potential during Zn deposition at
1500 A/m? in the solutions containing various
amounts of Mo, W, or Sn.
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Fig. 12. Lightness of Zn w1th various coating weights de-

posited at 1500 A/m? in the solutions contamlng
Mo, W, or Sn (inorganic additives: 8X 107> mol/L).
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Fig. 13. Surface roughness of Zn with various coating
weights deposited at 1500 A/m? in the solutions
contalnmg Mo, W, or Sn (inorganic additives:
8X107° mol/L).
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