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Table 1 Compositions of Cr(III) baths

Component Concentration/(mol-L ")
Cry(804);-6H,0O 0.40
CO(NH,), 0.80
HCOOH 0.40
Al (SO4);-18H,0 0.15
H;BO; 0.50
Na,SO,4 0.50
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Fig. 1 Effects pH on form of trivalent chromium
mononuclear complexes in 0.8 mol/L Cry(SO4); aqueous

solution
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Fig. 7 Relationships between concentration of Cr(III) active

complexes (a) and concentration of urea (b) and deposition rate
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Existing forms of key components in trivalent chromium
plating solution and its effects on chromium plating

LIU Yang, WANG Ming-yong, LI Lei, WANG Zhi

(Key Laboratory of Green Process and Engineering,
National Engineering Laboratory for Hydrometallurgical Cleaner Production Technology,

Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The components in trivalent chromium plating solution are complex. The existing forms of key components in
trivalent chromium solution and their effect on chromium electrodeposition were studied by theoretical calculations and
plating experiments. The results indicate that 98% of both urea and formic acid in the molecule form are combined with
Cr(III) to form active Cr(IIl) complexes. According to the equilibrium conformation diagram of Cr(Il) complexes, higher
electrochemical activity of Cr(OH)L>" than CrL*" is ascribed to the larger distance between water molecules and
chromium ion. The electrodeposition rate of Cr is enhanced by increasing the concentration of active Cr(Il[) complexes.
The maximum rate reaches up to 1.2 pm/min. Boric acid existed in the form of B(OH);, and the optimum pH buffer range
is 8—10. For AI**, the optimum pH buffer range are 3~3.5. When 0.6 mol/L AI** is added, the value of the Zomer/oenter 1S
decreases from 11 to 2. In the presence of 1 mol/L boric acid, the value decreases from 5 to 3. This means that the effect
of AI** on the improvement of coating uniformity is greater.

Key words: bath component; active Cr(IIl) complexes; electrodeposition rate; coating uniformity
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