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Abstract

The current efficiency and the microstructure of the trivalent Cr deposits plated in flow cell system were
investigated according to additives in sulfate bath and current density. The current efficiency of the deposits
plated in the formic acid complexed bath was noticeably higher than that of the deposits from glycine com-
plexed bath. The current efﬁ01ency of the deposits from the complexed baths with boric acid buffer increased
linearly with current density in the range of 60-100 A/dm?, while that of the deposits from the baths with
both Al sulfate and mixed buffers increased parabolically w1th current density. The nodular crystallite size
of the deposits increased with current density, and the deposits plated in low current density region had relatively
smooth surface appearance with fine grains. The structure of the deposits from the complexed baths with
boric acid buffer changed from amorphous structure to crystalline one with strong (110)peak with increasing
current density. The deposits from the baths with both Al sulfate and mixed buffers had generally amorphous
structure.
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Table 1. Bath composition and electrolysis condition

Bath composition
c . Composition Electrolysis condition
omponen (M/L)

Formic acid

: 1.2 pH 1.5£0.1
Glycine
Cr(powder) 1.0 Temperature 50+2°C
H,S0, 1.5 Cathode Copper
Na,SO, 1.0 Anode IrO, coated Ti
KBr 0.1 Electrode area |7.5X 15 cm?
PEG(USSP)| 3cofl |Lecwode 2 cm

1stance
Boric acid 0.4 Current density | 60~120 A/dm’
Aluminum
sulfate 0.2
Aluminum Flow rate 1.5 m/s
sulfate + 0.2+0.4
Boric acid
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Fig. 1. Cathode current efficiency vs. current density for
Formic acid and Glycine bath.
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Fig. 2. SEM micrographs of Cr deposits from Formic acid bath (a) Boric acid (b) Aluminum sulfate (¢) Boric aicd-
Aluminum sulfate.
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Fig. 3. X-ray diffraction pattern of Cr deposits according to current density and buffering agents (a)~(c): Formic acid
bath, (d)~(f); Glycine bath.
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Fig. 4. SEM micrographs of Cr deposits from Glycine bath (a) Boric acid (b) Aluminum sulfate (c) Boric aicd-Aluminum
sulfate.
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