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sometimes engineering works. In this article, the important aspects of rhodium
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studies show that the optimal bath for rhodium element electroplating is the sulfate;
which is obtained on the copper substrate at a current density of 8.55 mA/cm?,
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Figure 1: Schematic of the electroplating process [7].
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Temperature Current density . A
E|ECtr0|yte Qua“ty Appllcatlons
Sulfate 40-50 0.02-0.1 <2 Ni Bright, White Jewelry [12]
! ) ; Imperfections by o
45-50 0.01-0.03 <2 Ni, Ag hydrogen evolution Electronics industry [12]
25-65 0.01 - Cu-Ru alloy No voids & seams Semiconductor [14]
40-60 0.0085-0.0128  1.9-2 Cu SEiT %ﬁ;‘ght"ess a production of @Pd  [21]
. High adhesion & Aircraft & aerospace
30 0.025 0.1-0.6 Ti brightness parts [26]
25-70 0.05-0.1 - Ag, Au, Pd, Ni Thick coat with cracks Electrical contacts [15]
Phosphate 40-50 0.02-0.1 <2 Ni White & bright Jewelry [12]
25-70 0.03 - Ni Thick coat with cracks Electrical contacts [15]
Sulfate- . . .
phosphate 40-50 0.02-0.1 <2 Ni White & bright Jewelry [12]
0-60 0.03 - Ag, Au, Pd, Ni Thick coat with cracks Electrical contacts [15]
Chloride 40 00068-00171 <36 Cu SIrEiln Al Production of *Pd  [21]
reflective at pH=1-2
25 - B3] Au - Catalysis [16]
= -
Nitrate 25-50 0.03-0.5 - Carbon fiber Fealy &3 i sl 2 [13]
deposition technology
Fluoborate 25-70 0.03 - Ag, Au, Pd, Ni Thick coat with cracks Electrical contacts [15]
Sulphamate 25-70 0.03 - Ag, Au, Pd, Ni Thick coat with cracks Electrical contacts [15]

Phosphate rhodium
Sulfate rhodium

Phosphate-sulfate rhodium

Deposition rate (mg/min)

S =
L
|

ceee )l 0B b @339 348 (S5 sl BRIV 315090 / S0l diols i 9 ygat 1339

DIYT 255, ST spo slacdy xSl o ge 1) Jgua
Table 1: Formulation of different rhodium plating electrolytes [12].

Type of electroplating bath

Rhodium concentrate

Phosphate (2g/1)
Sulfate (1.3-2g/l)
Phosphate (2g/1)

acid
Phosphoric acid, 85% CP grade (40-80mi/I)

Sulfuric acid, 95% CP grade (25-80mi/I)
Sulfuric acid, 95% CP grade (25-80mi/I)

w25y )T Sels 2SIl Blis elgil anglin ¥ Jour
Table 2: Comparative of different types of rhodium plating electrolyt.

T
0.04 0. 06 0. 08

0.

10 0.12 0.14

Current density (A/cm?)

DAL clans-clidgn cds 5S40 695 e s3WT Y 135 (55, 2 00 sbmsl mads,y Gindisy &5 5 b S a3l o¥ S5
Figure 2: Effect of current density on rhodium deposition rate on the copper-zinc alloy substrate from sulfate-phosphate electrolyte [18].
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Figure 3: SEM images of rhodium electroplating process from sulfate-phosphate electrolyte on the copper-zinc alloy substrate at differerent current
density: a, b) 0.1274A/cm?, ¢, d) 0.0637A/cm?, e, f) 0.0318A/cm?, g, h) 0.0127A/c?, i, j) 0.0064A/cm? [18].
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Figure 4: Effect of bath temperature on rhodium deposition rate on the
cupper-zinc alloy substrate from sulfate-phosphate electrolyte [18].
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Figure 5: SEM images of rhodium electroplating process from sulfate-phosphate electrolyte on the copper-zinc alloy substrate at differerent temperature:
a, b) 20, ¢,d) 30, e, f) 40, g,h) 50, i, j) 60 C° [18].
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Figure 6: Rhodium coating from sulfate electrolyte on the copper
substrate at temperatures: a) 40°C, b) 60°C [21].
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