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Fig. 1 Infrared spectrum of [BMIM]HSO, ionic liquid
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Vibration type of functional groups

Wave number/cm™*

O-H stretching vibration peak 3440

C-H telescopic vibration peaks on imidazole ring 3150,3071
-CHa- and -CH,- telescopic vibration peaks of side chains of imidazole 2959,2873
C=C framework vibration peaks on imidazole ring 1570,1464
C-H plane internal deformation vibration peak of imidazole ring 1170

S=0 telescopic vibration peak 1047

S-O telescopic vibration peak 826
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Effect of 18-Crown-6 Additive on
Chromium Electrodeposition in Ionic Liquid

WANG Yi-jie, NIU Dong-fang, ZHANG Xin-sheng
(State Key Laboratory of Chemical Engineering, East China University of Science and Technology,
Shanghai 200030, China)

Abstract: Trivalent chromium ion (Cr*) is used for electrodeposition due to its low toxicity. Electrodeposition in ionic liquids can
greatly solve for hydrogen evolution problem. However,as a widely used Cr(lll) precursor, chromium chloride hydrate (CrCl;-
6H,0), still contains water. In the presence of water, Cr* will form a complex coordination structure with water molecules
([Cr(H0)6]*), which is a stable octahedral structure and is difficult to be directly reduced to chromium metal. Therefore, coordina-
tion agents should be added into the bath. In this work, the effect of 18-Crown-6 additive on chromium electrodeposition was in-
vestigated in CrCly/[BMIM]HSO,/H,O plating solution. The UV-Vis spectra showed that 18-Crown-6 formed a complex with Cr¥,
destroyed the stable coordination structure formed by Cr** and water molecules, making a red shift in the maximum absorption
wavelength. The cyclic voltammograms indicated that the electroreduction of Cr** occurred in a two-step process, namely, Cr** + e
— Cr* and Cr* + 2e — Cr° Both of the peak potential and initial reduction potential of Cr* had positive shifts by 220 mV after
adding 18-Crown-6. The reason for this phenomenon was that when 18-Crown-6 was added to the plating solution, the stable
structure of [Cr(H,0)]* was destroyed, Cr** became more readily to be reduced, thereby, lowered the reduction potential of Cr*.
The EDS data showed that the chromium content in the coating was increased under the action of 18-Crown-6. The improvement
indicated that 18-Crown-6 was beneficial to the chromium electrodeposition. The SEM characterizations indicated that the coating
obtained in 18-Crown-6/CrCl/[BMIM]HSO,/H,0O plating solution had a larger particle size. Tafel curves suggested that the corro-
sion resistance of chromium coating was better than that of brass substrate. The optimized process in 18-Crown-6/CrCly[BMIM]
HSO.,/H;0 plating solution could be proceeded at the temperature of 50 °C, pH of 3.5, current density of 1200 A -m?, and plating
time of 1.5 h. The thickness of the chrome plating reached 72.5 wm and the current efficiency was 42.3%.

Key words: trivalent chromium; 1-butyl-3-methyl imidazole sulfate; 18-Crown-6; chromium electrodeposition; current effi-
ciency
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