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Chromium Electroplating Using Reduced Product

of Hexavalent Chromium *

Li Huidong * Duan Shuzhen ** Zhang Xin **

ABSTRACT : Effects of different reducers as well as various reaction conditions on reducing
of hexavalent chromium were investigated. The reaction process was discussed and the
optimum reaction conditions were determined. The reaction product can serve as chromium
source of nontoxic chromium plating and coating thicker than 100m was obtained.
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1 ZLBREEARZE

BT LWAEFER Y EERTRHER, EEXNMELT MR RN &R M
REYRAMEEIBATEBEERES A ARE R, EEANTEIHLRAKE, F AT
BE, ZEMESERECRAHME (BE) WRER, RETaRERE. REmE. &2k
FEEEANSHIERNEESEERNER. FERHMERBERMHECY 5C*
AT ERRIN. Cr MRERRRESEEAERBEERNE; Cr' Wk A mRes
FARAMEBE, FUEHEE.
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(1) EWHBEEW (mol/l):

Cr* (# CrO, R E#E%) —04, HCOO - 0.6, CHCOO -~ 02, Br - 02,
NH,C1+KC1-3.5, HBO,~08 , pH—28 ~ 36, D,—2~ 20 A/dm’.

(2) TEREW (mol/l):

Cr*(H CrO, #IRBF)—-12, H' =1, K'+NH,*-1 . CI"~56 (R/LPWER )R
SO —2.8 ( HiBgEh{k® ), pH-0.1~ 10 , D, ~25~ 125 A /dn? .
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Fig.1 Effect of reaction time on percent reduction

2Cr0,;” +3CHOH+10H*— 2 Cr** +3 HCHO+8 H,0 (1)
2Cr0, +3 HCHO+ 10H'*—— 2 Cr** +3 HCOOH+8 H,0 (2)
2Cr0} +3 HCOOH +10H— 2 Cr**+3 CO,4 +8 HO (3)
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Fig.2 Effect of rcaction temperatwe and acidity Fig. 3 Effect of concentration of CrQ; and
on percent reduction CH,OH oo percent reduction

PMREH#ATE CHOH #ELEMMBE. X— RN EEHTH-NEREREHXERN
B, ERERELAET,. EAKEYCO, ¥BILFLBABRRFRE, MAL5E KK >
YRREYHBEEIBRTELARER. XH, BRRENERRRTUEN:

2 CrO;+CH,O0H+6 H*— 2 Cr* +CO, } +5 HO (4)
DAt kg, HEU CHOH AR REAH AR EA=MBLIYRI T Z%M4H: CO, Mk
WRE: 100~ 150 g/1 ; H* (HCl 3 H,SO,) MHKE: FTRE (4) Wi%it&; CHOH
AR FTRE (4) ¥EHRE 120% ; REBEE: 2 40T, REHEE: 2 10h,

K, ALEERAMEEN, HAlLERSPREEREANEMUMSGER. B2, &
FCHOH 4 FHHAT C-CHR, Cr (V) WEABIABUERITEH, B, E588N
R Rz R TRl H A= X CH,COOH M4 %, E L RER PRI NE R JLF R Z A
Kgm, HREANRESIBETRRR:

4 CrO,+3 CCGHOH+12H* —> 4 Cr’*+3 CH,COOH +9 HO (5)
W IR R et SR E ML

THEEFERERGTES Cr* RERE2M, HILLXFY N Fe'*:

CrO,+3Fe** +6H*—— Cr** +3 Fe’* +3 HO (6)
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FIR M,
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A CHOH & Cr( VI ) B EIKEF™Y+ & H K ## CHCOOH. éi¥ Cr(ll) &
HAHABRNERFHHNTEH 4808, RS T 5 CHCOOH % R ALY B 1% E # A f2 4k
AU OFERBREHRM I EY. XERE T T HARE M [ 454 BT & R H A,
BOMETE B B e . BRI, DA LA o o T 7 0 A 40 i R ) VB RE LA AR AR S AR B O B4R
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WE. RREENREERSE NN =M EEE ., BRMALENN. HrERR
FW, XA 6T K A VL B A A LR 6~ 10 A/dm™ 25 3 20 A/dm® A
E.RAEEREAERARBRSER. B 4HE 55502 NSy ik F 608 £k & b T g
AMERERNROERMBEEERE. ZREESREAR, S8 REW, XEFEE
EOLT T REE 2 I, M F 03k 2~ 3 um/min. 48 /2 00 5 3 #5050~ 100um,
XEARCHNM =NBEEPEEMEREREZ —. E&EIAA, Cr(1) #EAMENE)EN
BIRETTHBATESE pH EFF, SWIE AR %48 () &1, F# S e Rt
¥, FEE () =R EETH.

4 SEUPEREEERNRE () SEEb)HH
Fig. 4 Morphology of surface (a) and cross — section
(b) of hard chromium coating from chloride bath

5 MEBREFFERERNRE()SHE(LFR
Fig. 5 Morphology of surface (a) and cross — section
(b) of hard chromium coating from sulphate bath
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(1) EEHEHT, FEATUEANSBEFRI =% FEOELLX™YN CO,. &
MREFERAXMERES, BEAXTYHLA.

(2) HPFEEREANHFEARNN=NBRLSYERFHBEER C(I) B TR, THTR
&M =N,

(3) WM& = 888 T R HI TR KR A & AR pH EEBE P, TURGBE
Bk 50~ 100 um KIEESEBESR.
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RBEMELAREREE. (3) BEHE, RAFRAER MK A8 B Fb 77 A 0 15 5 s I,
R R SR s AR R R B (R BREFEER. () SERK. HEXRIHREA
EEE, FHARAERNL FHERE.
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