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[ Abstract] Since hexavalent chromium has bad effects on environment, research on the trivalent chromium electrodepo-
sition has been accelerated. Thick chromium coatings are difficultly deposited from trivalent chromium bath, and chromium bi-
naryalloy coatings have distinct advantages at deposit thickness. Electrodeposition technologies of Cr-Ni, Cr-Fe, Cr-Co, Cr-P,
Cr-C and Zn-Cr from trivalent chromium bath were summerized. The binaryalloy coatings characteristics and application were
briefly introduced also. Chromium binary alloy electrodeposited from trivalent bath promisingly will have a wide application pros-
pect in industry.
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Tab.1 Processes of Cr-Ni or Ni-Cr electroplating

from trivalent chromium baths

BRAN TY TS T¥ TLTETY T
/(gL 1 2 3 4 5 6 7
GrCl, - 6H,0 106 111 100 80 111 190 50
NiCl, - 6H,0 5~10 30 ~40 55
NiSO, - 6H,0 1.0 35 1.5 20
HCOOH 37 ~49 60 37
HCOONH, 32
HCOONa 40
CH,COONa  16.5 5~10
HOCH, COOH 50
Na, C H; 0, 80 80 80
KCl 75 16
NH, Cl 135 130 40 70 50
NH, Br 10 17.5
NaBr 15 10
KBr 12
H,BO, 40 50 30~40 30 40 35 35
whE 0.1~0.2 65 13 12 70
(NH,),S0, 120
K,S0, 87
NG, H,0, 65
Tk TS T2 T2 TZE T2 T2 T&
1 2 3 4 5 6 7
pH 18 3.0 2'3'5(; 3.5 3.5 2-~3 IfSN 2';(;
60/°C 1(2)(; 2;; 35 50 =R O30 =il
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Tab. 2 Processes of Cr-Fe electroplating

from trivalent chromium baths

B W2 R T T TE T4hE TZ
/(g-L™) 8 9 10 11 12
CrCl, - 6H,0 150 160 160 266
FeCl, - 4H,0 25 50 16
Cr,(S0,), + 6H,0 133
FeSO, + 7H,0 20.8 8
HCOONH, 23.4

NH, CH,COOH 150 15 150 45

(NH,),CO 75

NH, Cl 100 96.28 21.4

NH, Br 20

H,BO, 20  18.5 31 12.4 40
(NH,),S0, 105.7

K, S0, 37

T &M

8 9 10 11 12
pH (& 20 1.0 2-~4 1~1.5
J/(A-dm™?) 20~2520~40 5~25 Jok v HL
6/°C 30 20~30 30
FH% Pt Pt
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Tab. 3 Processes of Cr-Co or Co-Cr electroplating

from trivalent chromium baths
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Tab.4 Processes of Cr-P electroplating
from trivalent chromium baths

B W2 R T T2 TZ O TE T2
/(g L") 13 14 15 16 17
CrCl, - 6H,0 100 213 266 125
CoCl, + 6H,0 30 12 0.5~10 15 1.4
Cr,(80,), + 6H,0 150
HCOOH 49 18.4 73

Na,C H,0, - 2H,0 80

EDTA-2Na 4.2
NaH, PO, 4
(CH),COONH, 10
(NH,),CO 45
H,SiF, 8 ~12
NH, Cl 50 27 80
NaCl 29.2
NaBr 15
KBr 15
NaF 20 21
H, BO, 30 9.3 31 30
AL(S0,), + 18H,0 133.3
Na,S0, 85.2
NHSO,NH, 210
Ry T 1L TZE T4 TZ
3 14 15 16 17
pH # 3.8 2.0 1.5~3.0
J/(A-dm™) 2.5 30 20~50 3
6/C FOFE 30~50 25 i
?ggg&gj 1.9 ~60 33
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A T4 A T

PR ZH A
18 19 20 21
CrCl, - 6H,0 170
Cr,(80,), - 6H,0 70 75 90
NaH, PO, - H,0 32 0.4 20 10~30
C,H,0, 4
HCOOH 20
HCOONH, 4
NH, CH,COOH
CH,(COOH), 47
K,S0, 50 100
AL(S0,), - 18H,0 60
Na, SO, 85
KCl 60
NH, Br 60 30 10
H,BO, 3.2 56 16 50
AR 0.2 0.1
S TZ TX TZE T4
18 19 20 21
pH {E 2.8~3.2 2~3 1.5 1.25
J/ (A« dm™) 8 3~12 10 20
6/°C 40 35 25 30
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Tab. 5 Processes of Cr-C electroplating

from trivalent chromium baths

PERA N/ (g L) TZ22 1223 TZ:24

CrCl, - 6H,0 170 133 210
HCOOH 10 37 10
KCl 60 58.5
NH, Cl 53
NaCl 30
NaBr 30 10 20
H,BO, 15 40 12
ikl Uy
TE&M TZ22 T223 T2 24
pH & 1.5 2.0 0.5
J/ (A« dm™) 15 60
6/C 25 30 20

1.6 $#3$&E%E

Zn-Cr £ 4 B ILAT B 0T A P AT 0 T 98
Ve BRRERERS , 56 UKL & DI E , Zn-Cr 3 G HERIETE
MERTE b T, B 15, HEJ2 T o T 379 1R 4
B AU ZneCr e T LA 6



JE IR

B EL ORI —ou G & T M it

) o\

K6 =MBEARZInCrEE&ITZ
Tab. 6 Processes of Zn-Cr electroplating

from trivalent chromium baths

W2 B TS TX T4 OTY 1Y
/(g-L™) 25 26 27 28 29
CrCl, + 6H,0 215 20 ~30
ZnSO, - TH,0 57 300 158  57.5 196
Cr,(80,), « 6H,0 235 25 78
KCl
NaCl 29 20
NH, Cl 27
AlCL, -6H,0
Na,S0, 60 28
H,BO, 9
Na, H,C, O, 20 ~30
HCOONa 40 ~ 60
NH, CONH, 240 30
PEG 1 0.1~5.0
Fic Ay 57 38
FeEEF]/ (mL -L7h) 5~10 /ba
T T I¥E  IE  IZE TIZ
25 26 27 28 29
pH A 2.5~3 3.4~3.7 0.5~2 2.0 2.0
6/C 20~25 20~25 30 40 35
J/(A-dm™?)  1~4 4~7 10~40 80~120 100
B E éﬁﬁ@ PhiE Pt Ti/IO
gg;g/a 5~8 5~9.5 1-~4 5~15

T T2 29 JRAE =y SRV 3l VA AT Y VAR 3
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