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The Electrodeposition of Zn-Mn Alloy in Pyrophosphate Bath and the
Characteristics of its Films

Ye-Kun Lee, Sang-Back Lee, Jeong-Mo Yoon, Young-Gu Park
Dept. of Metallurgical Engineering, Chonbuk National University

The electrodeposited film of Zn-Mn alloy has the inherently superior natures in corrosion
resistance, surface brightness, chromating property, etc. The electrodeposition behavior of Zn-Mn
alloy in the bath containing potassium pyrophosphate as a complexing agent was studied by
galvanostatic, potentiostatic and potentiodynamic method and the characteristics of its films were
investigated using X-ray diffractometer and Scanning Electron Microscope.

Zn-Mn alloy was electrodeposited from the alkaline bath containing pyrophosphate in the
nearly same composition with an electrolyte. Potassium pyrophosphate as a complexant had a
good effect on the approach of deposition potentials of Zn and Mn, of which difference of
standard redox potentials in acidic solution is 04172V, and on the improvement of morphology
and the generation of -phase having good corrosion resistance.

The additive like selenious acid was found to improve the polarization of Zn-Mn
electro-deposition, the generation of y-phase and the morphology of Zn-Mn films.

Zn-Mn alloy film with about 40wt.% Mn showed more noble corrosion potential than those
with other compositions and the lowest corrosion current, and thus resulting in a good corrosion

resistance,
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Table 1. Standard Electrolysis Condition for Galvanostatic
Method

Bath Composition Operating Conditions

ZnS04 « TH0: 0~0.1mol/L |Amount of Charge:

2

0.5kC/d m’
MnSQ; - 4~5H:0: Cathode Current Density :
0~0.1mol/L 10A/d m
K4P207:0.5mol/L Bath Temperature :
30~70C

Cathode:Cu plate(1X2 cm®)
Anode:Pt plate(1X2 cm®)

Various Additives *
Queiescent Bath

* Selenious acid (Hz03Se), Sodium Selenite(NazOsSe).
Thiourea(HzNCSNHz) and Histidine (CeéHoN302)
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Table 2. Standard Electrolysis Condition for Potentio-
static and -dynamic

Bath Composition Operating Conditions
ZnS0s - THO0  :0.05mol/L [Potential Range
-1.0~-25V
MnSQO; - 4~5H20:0.05mol/L [Scanning Rate
0.5mV /sec.
KP:07 :05mol/L  |Bath Temperature: 50C
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Fig. 1. Mn content of Zn-Mn alloys deposited from
pyrophosphate-in and -free bath.
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Fig. 2. Cathodic polarization curves of Zn, Mn and
Zn-Mn alloys in pyrophosphate-free sulfate bath.
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Fig. 3. Cathodic polarization curves of Zn, Mn and
Zn-Mn alloys in pyrophosphate-in bath.
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Fig. 4. potentiodynamic polarization curves of Zn-Mn
alloys in pyrophosphate-in bath with additives.
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Fig. 6. SEM of Zn-Mn alloys electrodeposited from the bath with and without pyrophosphate (a} without
pyrophosphate, {b) with pyrophosphate.
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Fig. 7. Scanning Electron Microscope of Zn-Mn alloys electredeposited from the bath with pyrophosphate and
additives. (a) selenious acid, (b) thiourea, (c) sodium selenite, (d) histidine.
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NaCl solution.
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