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Manganese alloys with copper, zinc, cobalt, and nickel are

characterized by high corrosion protective properties and their technical

and economic efficiencis are equal to known protectors prepared on 150
the bases of aluminum and magnesium. o 100
We obtained mirror-like coatings based on a nanocrystalline, § >0
globular-shaped Mn-Zn alloy with a high Mn content (97-98%) from E O

a sulfate-ethylenediaminetetraacetic acid disodium salt bath in the ~ .50 E corr.
presence of sodium selenate (NS) as an additive. Electrolyte: 5 g/l -100
ZnS0O, -7H,0, 10 g/l EDTA, 58 g/l MnSO,, 68 /I (NH,),SO,, 0.33 g/l -150
NS, pH 3-5.5; t=30°C; current density 0.1 - 0.175 mA/cm?; plating time 900
t=15min; coating composition: 97.5 - 98.5 wt % Mn, 2.5-1.5 wt % Zn; 550
and current efficiency 452 - 51.7%. The nanocrystalline 300
electrodeposited Mn-Zn alloy coating (Fig.1), featured broad and 250

poorly defined diffractograms, X-ray diffractograms, which

: : -400
corresponded to a cubic a-Mn crystal structure (Fig.2). 5o
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1 Fig.5. Typical cyclic voltammogram obtained on carbon steel
sl=8 & &8 from aerated basic solution: 5 g/l ZnSO,-7H,0, 10 g/l EDTA,
TR HEEE 58 g/l MnSO,, and 68 g/l (NH,),SO,; pH 3.5;t=30°C: without NS
g AL M A A Y additive (a) and with 0.33g/I NS additive (b); scan rate 10mV-s.
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Fig.1. SEM micrograph of a Mn-Zn | |
(Wt 98% Mn ) alloy electrodeposited  F19.2. X-Ray diffractogram of a ~ 3
at 0.1A-cm2 for 15min electrodeposited Mn-Zn alloy (98%wt Mn). £
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Silvery, fine crystalline, solid and nonporous coatings of Mn-Cu alloy are g; 1
—l
obtained only at high cathodic current densities (i, = 37.5 A-dm2) and within 0
1-Mn-Zn
pH 6.5-7.5. Current efficiency was 42% (i, = 37.5 A-dm?, pH 6.5, t=30°C). 1 2-7n
In the alloy, average content of manganese was 93%, copper 7% (Fig.3). 5 3-Fe
X-ray diffraction pattern of the alloy shows the BCT (body centered 3
tetragonal) y-Mn solid solution phase with copper (Fig.4). .
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Fig.6. Tafel polarization curves obtained for Mn-Zn alloy (a),
: for Zn deposited on steel (b) and carbon steel in 0.5 M NaCl
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Fig.3. SEM micrograph of Mn-Cu alloy
(electrolyte:0.3 mol/l  Mn4* + 0.6 mol/l
(NH,),SO, +5.10-*mol/l Cu?*+0.1 mol/l
Na,Cit +0.1 mol/l EDTA; pH 6.5;i, = 37.5
Aldm?;t =30 °C; r=20min

Fig.4. X-Ray diffractogram of a
electrodeposited Mn-Cu alloy
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