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Boundary conditions for the cyanide-free potassium
chloride cadmium plating
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Abstract: The research and development process of cyanide-free potassium chloride cadmium plating
was introduced. The boundary conditions of the process were established according to laboratory
experiment and production practice. Cadmium chloride is 25 g/L-35 g/L, potassium chloride 8 g/L-
140 g/L, PULIZIER NCC-617 AC complexing agent 100-140 g/L, PULIZIER NCC-617 Base adjuvant
25 mL/L-30 mL/L, PULIZIER NCC-617 Bri brightener 1.5-2.5 mL/L, PULIZIER NCC-617 HCD high
zone brightener 5 mL/L-10 mL/L, plating bath temperature is 20 ‘C-35 “C, range of pH is 7-9, the cathode
current density 0.5 A/dm?-1.5 A/dm? (can be relaxed to 0.5 A/dm?-2.0 A/dm?), the cathode moves
2-4 m/min, and the anode adopts cadmium plate with cadmium mass fraction > 99.97%. The samples of
cyanide-free cadmium plating and chromium-hexavalent color passivation on the surface of steel were
prepared in the laboratory, and no white rust was found on the surface of the samples after the neutral salt
spray test 20064 h. This process has made great progress in the corrosion resistance of the coating and

has a good application prospect.
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1 SILHRETRERIZ

1.1 ITZE

AME25 g/L~35 g/L, AALEF80 g/L~140 g/L,
PULIZIER NCC-617 AC%$#A 71100 g/L~140 g/L,
PULIZIER NCC-617 BasefifiBij#1]25 mL/L~30 mL/L,
PULIZIER NCC-617 Bri)t#571.5 mL/L~2.5 mL/L,
PULIZIER NCC-617 HCD #& X Y 5257 5 mL/L ~
10mL/L, 420 °C~35C, pHIE7~9, %
HLIR A E0.5 A/dm?~1.5 A/dm? CRAJ 55 420.5 A/dm?~
2.0 A/dm?) , MIHEFEE2 m/min~4 m/min, PHA%R
FH R 1R 5T B 43 250> 99.97% I RRAR -
1.2 FMFLEER

PULIZIER NCC-617 Base #fi B 7 14 #& &
100 mL/(kA+h)~ 150 mL/(kA-h), PULIZIER NCC-
617 BriJt77)30 mL/(kA-h)~200 mL/(kA-h), HCD
X 6730 mL/(kAh)~60 mL/(kA-h).

2 BFFEHRHIE

2.1 RBEKRE

R E R RS, WE T 5H VR
AL R IPIIC B 1 Be R A2 K S B, T R 75 5 25
T\ EAL AR EAR TR L5 =i 5 4
BRI, M EIER IR R T35 g/LI, PR
A RE IR TTIEY, R ETTIEMIRE SR T
Je F A3 fif FE ) — [ T R AR ks BV AE b .
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% P I S A ORI B TE B b R e 2 Bl
i, SFEELEEHIL A . Sk, Bl SRR
EIREM T2 LR M35 g/L.

FE267 mLAf /KBl N FEAT 9258, 0.5 AR 4

20 min, RAJEMER T B E VTR, FTfRd
RHTRL. IR, AR/ T25 g/LIN 48 10T
FURFERUS, (A8 . At e &R
JR R B T2 R R 25 g/l

® 1 SURERESTIREE AN

Tab.1 Effect of cadmium chloride concentration on deposition rate

o R BRI v/(um min)
LI Z T U P ———
B S AR TIRE (g L")
Ji/(A-dm2) L/cm
35 30 25 20 15

2.04 1 0.50 0.43 0.38 0.29 0.22
1.44 2 0.41 0.37 0.33 0.26 0.21
1.10 3 0.35 0.32 0.30 0.24 0.20
0.85 4 0.31 0.29 0.28 0.23 0.18
0.66 5 0.28 0.26 0.25 0.21 0.17
0.50 6 0.25 0.23 0.23 0.19 0.17
0.37 7 0.20 0.19 0.18 0.16 0.15
0.25 8 0.17 0.16 0.15 0.14 0.13
0.15 9 0.14 0.13 0.12 0.11 0.10
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284 7 5 SRR I 0T SR R B L R AR T2
ey i — AN EESH, HBEEHIE3S © 1.04
LA MEIR R RN, &4t mZ
bb AR AT 4 v B VR R B e

PULIZIER NCC-617 AC%4 71t 3R EC AL 77E
FCH R R, 3R ECA ) 5 R B A O B R
DU AL RRIA B — A I EUE, T 13
PIRIGFMEERZ . 267 2 mAC, BT8R
TRAE B8 77 BRI T AN T rRL % B X AR DA [
W, IR X AR R 2 IR I 5 . 2%
H R E R T B I A A A SR R
etk WA Eimm g2 LB, Ha R
PIVTRAR Z N %, 25670 & Bk v I I FRLIR 35 2 X
WUIREEE RN, BEEEAREREZ. &1,
e EFREIKREN T ZSH 8100 gL~
140 g/L.

PULIZIER NCC-617 CPLX*#471 5PULIZIER
NCC-617 ACZE IR #HIE], AR & 55 Z 1811
FEAEANE] o 7E HLE b 2 B2 IRV FE TR B2 KA /D,
FHAEPULIZIER NCC-617 AC&4 7 Fh 35 i 431
POV #E o 5200 5 1IR3 B, 3 s o0 1 Y ok 4%
ITPULIZIER NCC-617 CPLXAKME 7 ix 35 5l 43

Pff . J: T, A& T2 {f HHPULIZIER NCC-617
ACZEEAITFEL, 247 H W 4N ITPULIZIER NCC-
617 CPLXAMEF
2.3 S|ULHRE

FUCPER R S AR, SRR S H
b SR BE I . S B ST
H, & —Hm Y SPmE e N, 9e5 =it
R, EEAMEFESEERT, bEE Sk
FEfI T, e ERT 1R A 2 (s Bl o B P e
Yo FEAE= TR AU S T200 g/LI, BEM a2
2 IR UTED . N T R = AR DT
VEYD, FlE S AR R R T2 EIR 9140 g/L.

S A PR 25 v IR 8 V1 30 B e ) RTR A e
JIeE 22 AR ) 38 B e 0 AR B e
1o BR/RAERG R B, SALEIIREAK T80 g/L
INf, X VR AR S50 0 RN B 9% A W SR R
ik, BE S BB ) T2 PR N80 g/L.
24 AERFSHBHF

PULIZIER NCC-617 BriJt 5% 5 #1 PULIZIER
NCC-617 Basei Bh 71 04 20 e & 15 F 7 BE 1A 21 T3
IR . R EM /R B, AT Z20E
PULIZIER NCC-617 Brit: 57l (L& 41.5 mL/L~
2.5 mL/Lo Ml BE I i i 4% 2 e 2o s ) 3
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SEEEE MO, S R i B SRR
& AV N (N R Y A ST A N LB 2 i ok
oGS FE AR 88 Z e B AR 22, 7 E (I
2 FEEE MRS . AR5 R B, PULIZIER
NCC-617 Base %l B 71 % hn & i 38 Bl 4 58, 1E
25 mL/L~40 mL/LI¥5E Bl 9SS RS #0RE 18 TAE . 4
W& T25 mL/LE, /RS 8RR R
B, BEmERLRE S IRAG . FEBIF R T 40 mL/LI, %
JEH RGN R RN, YRR R R,
T UL ER R FFH BB A 7 7, #H € PULIZIER
NCC-617 Base 4 Bl 7 1 JF il & 525 mL/L ~
30 mL/L.
25 ERXAREF

PULIZIER NCC-617 HCD&; X Yt 5557 T 2 %
A v FL R R X R S R, AR A X

JESEA, e R R DX A I 2 IR L R

/R RS R, R XOESEFA I B AR T5 mL/i 2
TERIIFaG T, IEABIHURRCR . mIX e s v

5 mL/L~20 mL/LIJJE A, BEAE & DXOG SR 3
TN 2 e L FE RS A N, 7R 1% B N2 e Y
RET L7 I BRESR . A R m XG5 Th
RE AN 2, MUEPULIZIER NCC-617 HCD & [X
HerefH T ESH0N5 mL/L~10 mL/L.
2.6 HREE

C ) A B TE SR AR VA, P &30 g/L,
AL #1120 g/L, PULIZIER NCC-617 AC % & 7
120 g/L, PULIZIER NCC-617 Basefi B/7/27.5 mL/L,
PULIZIER NCC-617 BriJt5%712.0 mL/L, PULIZIER
NCC-617 HCD = X Jt54717.5 mL/L, IR EE28 C,
pH A8, 7E267 mLAf /KA N BEAT IS, 0.5 AR T
Ji%20 min, IRIRLERYITHR2. NEEINUE, H
M ELE0.15 A/dm>~2.04 A/dm> 75 Fl N #S g i 13
FIBLF I, (AR BEAKT0.5 A/dm? I 45 19T
BUS RS, AR Ar~2Rk., BT, ATZ2
AR E IR FE I T 2 24080.5 A/dm*~2.0 A/dm?,
BAEEN0.5 A/dm®~1.5 A/dm?,

®2 REEXNMPAEEMERSN RN
Tab.2 Effect of current density on deposition rate and appearance of coating
L L T B R
Ji/(A-dm2) L/cm v/(um-min~") BRI

2.04 1 0.43 M5
1.44 2 0.37 M5
1.10 3 0.32 M5
0.85 4 0.29 e
0.66 5 0.26 e
0.50 6 0.23 e
0.37 7 0.19 e
0.25 8 0.16 b0t
0.15 9 0.13 e

27 EHERE

R AR 56 % B, PULIZIER NCC-61754L4H
TEGERR T2 LLEELS ‘C~40 CHITE BN TAE.
TE15 °C T itds, SemldsnsE e B s, Jemim
TR PEE Al v B 2 AL FRLUAC %85 P8 X O R el B B R AR
1E40 C N, S AR B P, 5238 hn
SCREFIRARINE . L5675 = IR LA R,
e YRR T 2340820 'C~35 C.
2.8 PARBENEE

FH W% 7 5l AT LA gsk /) B A 26 T 45 VR 3 1= 1 )=

&, MIMREETE— R F RS T R B 1) R BR
AT ZHRE RN, HBH080.5 A/ddm?>~2.0 A/dm?
CEEAE 0.5 A/dm2~1.5 A/dm?) , THFHBE
MIBAM RS SR . FET Ik, AT Z e B shiE
FE A2 m/min~4 m/min, AFESEEERH, 2125
Hos 2 AR PR SRR R
2.9 PBABAR

PULIZIER NCC-617 & 1k 8 JC 5 9% 45 ¥ i %
W H . BESIE AR MR L UG, Rk, BH
R 75 BER P AR IR 0 5 53 25> 99.97% [P AR A »
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Fig.1 Mold test photos of cyanide-free potassium chloride cadmium plating test plate for 28 d
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Fig.2 Neutral salt spray test photos of cyanide-free potassium chloride cadmium plating test plate
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