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Abstract

Effect of potassium formate, glycine and oxalic acid in a sulfate solution on the deposit composition and
current efficiency of trivalent chromium plating was studied. The trivalent chromium layers prepared by solu-
tions with potassium formate, glycine and oxalic acid contain a few carbon inside. The solutions containing
potassium formate, glycine and oxalic acid are relatively stable with pH change. The solution with the potassium
formate shows 6-30% current efficiency with current density, whereas, the solutions with oxalic acid and
glycine show about 5% current efficiency, respectively. The improved current efficiency is related to enough
supply of chromium ions to the electrode due to the increase of pH at the front of electrode.
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Table 1. Bath composition and electrolysis conditions

Bath composition . .
- Electrolysis conditions
Chemicals Content
CrSOy); + xH,0 | 140 g/l Temperature | 30°C
Complexing agent{ 1 M pH 2.0
1M Current 2
KCl, NRCl respectively | density 5~30 A/dm
H;BO; 0.65M Anode Graphite
Low carbon
NH,Br 10 g/l Cathode Steel
PEG Properly Agitation | Air bubbling
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Fig. 1. Schematic diagram of electro plating cell.
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Fig. 2. Surface morphology change of deposits with complexing agent.
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Fig. 3. X-ray diffraction spectra of chromium deposits.
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Fig. 4. Potentiodynamic curve of trivalent chromium
deposition.
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Fig. 5. UV-Visible absorption spectra Cr(lll) solution with
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Fig. 6. UV-Visible absorption spectra Cr(lll) solution with
various complex ing agent at pH 4.
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