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A Study on Chromium Plating from

Trivalent Chromium Salts

Suck Soo Ko and Byung Kak Park

Abstract

The trivalent chromium pPlating Process have beecn studied by several group of

orkers in the recent years.

In the plating process, Alecra 3 Process is the most familiar one.

Potassium formate and potassium chloride of the bath compositions in the above
Process, are exchanged for sodium formate and sodium chloride, and then they
have been examined characteristics of the electrodeposition using above bath
solution and a few optimum’conditions. The results are as follows,

{1) The characteristics of the electrodeposition: that is, throwing Power,
cover ing power, apPearance, and deposition rate are most satisfied when concen-
tration of CrCl,+6H20 is 0.4 mol /4, and mol ratio of HCOONa to Chromium(ill);
HCoONa/Cr*®, 18 2 to 3.

(Z)Throwing power,covering power, color and deposit rate show a similiar ten-

dency to Alecra 3 Process
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Table 1. The conditions of bath composition for
trivalent chromium electrodeposition
Bath
Composition I n(m|v (Vv (B |V W KX
CrCls <6 Hs0(mol/2) 0.2 0.3 0.4
.EE%%E& (mol ratio)| 2 | 8 |4 2|38 |a{2]|3]34
NH.Br (mol/%Z) 0.1
NH«Cl (mol %) 1
NaCl (mol/Z2) 1
Hy;B0s (mol/?Z) 0.65
pH 1.9]2.2 i 3 Iz.zIz.s 3.0]2,3 IZ.G ls.z
Remarks:; The patented bath comPosition of Alecra 3 are
CrCls+6H20:0,4mol %, HCOOK:1mol %, NH¢Br:0.1mol %,
NH«Cl:1mol/Z, KCl:1mo1l/2, HsBOs: 0.66 m0l/2 and
wetting agent: 1 = %
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Table 2. Appearance and weight of deposit resulted
from electrodepcsitions on bath compositions
of the trivalent chromium electrolytes

Bath | CrCls HCOONa Weight of
6H,0 | ~ Cr D Deposit | -urface
No. | (molZ) |(mol ratio)(AAed)] (g)+! Appearance+?

0.0012 partly black

0.0007 pits

0 0003 pits

0. 0008 Pits

0.0009 partly black
10 0.0007 pits

o 0.2 8 20 00004 | pits

BB o

0 0.0003 pits,partly black
5 0.0007 pits
10 0.0010 pits

o 0.2 4 20 0.0008 | pits.partly black
30 0.0003 pits,partly black
5 0.0009 black streak
10 0,0018 black streak

v 0.3 2 20 0.0008 | partly black
k1] 0,0002 partly black
5 0,0007 black streak

0 06,0014 pits
v 0.3 8 0.007 | pits
0.0003 Pits,partly black
0.0008 black streak
0.0004 black streak,pit
0.0008 black streak,Pit
0.0006 pPit
0.0013
0.0013
0 0009
0.0009
0 000
0 0011
0 0010
0 (011
0 0007
0.0011
0 0011
0 0013 pits

vi 03 4

IX 0.4 4

EBE BB |88 EBE 88

1) time: 3 minutes
»2) descripted on defect only
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Characteristics of surface apPearance
for bath composition on the hull cell
panel test (5 amp. 3min ).
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Fig.3.Weight/current density curves on
bath compositions of trivalent
chromium electrolyte contained

sodiun formate and sodium chloride
(3 min).
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