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Recovery of chromium (VI) in chromium plating solution by using the
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The separation and recovery of chromium (V1) by using a cationic surfactant were investigated.
Chromium(VI) reacted with cetylpyridinium chloride (CPC) to form a (HCr:07 ) (CP+) ion-pair
under an acidic condition. This ion-pair was sparingly soluble in water, and was separated as a
precipitate with CPC from aqueous solution by centrifugation. In order to desorb the chromi-
um (VI) from CP", the reduction of chromium (VI) to chromium (IIT) having positive charge was
performed by using sodium sulfite in the presence of sulfuric acid. Finally, chromium was then

recovered as Cr(OH); under a basic condition.
This method was applied to the recovery of chromium (VI) in

chromium (VI) was carried out.

Optimization for the quantitative recovery of

chrome plating including Cr(III) + (VI), Fe, Zn, Cu, Al, Mn and Sb.

Keywords :

1 %

JULIARRCTLLFILEL TV L LHETHY, 7L
(D) R L NV T AKIZH L TRETETH 5 28,
705 (VD) FEPAMDSECRE, FOHMEICL D Ak
NDOFEEILILHONTWD, AHEL 7 U2 {bEWITES
R, AT LAHEE, sO0ADo XL ETHE OB
NTWB, INHDOTEDSOEEWRERFIZIE Y o i
VD) BELEFRTE0, 20T FC13mEbhIcHk
HTE%w. LdiaT, 704 (VD %258, BETL
PEND S,

JULDo ZBEBROMBMAGLEL LT, TFran (VD
70D IZRITELT, 20#, MOELBEL L3I
KEALME L CHRETZOD—BWTHL05, ZOHET

|

IR IR 753-8512  ILOELOITHEH 1677 1

chromium (VI); ion-pair; reduction with sulfite ; surfactant-gel adsorption method.

&, KBILHHIZE L OEBWHIET 5720, 7 1L (V)
rHAHTAEILETE LY. 20Dz as VD) %
OEED» OGBS HULENH B, FIRELNLTHZ T
(VD) O & SEEICBE LT RICERE ShTWwa F
BAIE, b, R Y Y, 4 o LS
SHEEEDD, WE SRR R EH L. ThHOHTY
KPDHFEHEWE A K LRSS B ARG ICEE S 2%
B, HAWE O - BEEE L COMRER L
¥EEETO AR EOH A DSHTLEL SN TE .
LaLiAS, 200kih, RyEriEiRA O
HEEIHRBYTH Y, ZOFRRBE~OEEL LI
FMELE > TWD,

L, AREEE VR - BB EoREEE LT,
W AR R D TSV A R T o TR IR & F A L L7
MBI A2ERBAF > O5EICHERD AT
BT MRS RN A A & R ) RS

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

998 BUNSEKI
THHI NS, EBRERL TIHBNTORRGYII L %
B OEALCREBEADEEN 2V, 5T T, FE4A4 %
REEER 2 F W2 HiHER, % < O O R 08
WCHEA XN TWBEYYTT, A F YEREEEANICE LT
OEEIZIZE ALV, A F RN, Rk
ELTCHIFTRL, A A ELTLEAPTRETHS L
W R B,

KRR TIE, RAFEAVT, REiEERzx A+ oL
LCHfT Az ETZOLNVD ZERNRLAZ. 714NV
EERHRTT =4 & LTHEL T b 720, FmiEtAl
B4 A v EoEfeEF LYY Yoy A (CPC) B
L7z, pH1 T oMM T TIEy oA (VD OfLFHIL
FIZ HCrO, TH B, Lizh->T, 784NV % CPC
WS X 2T (HCRO; ){(CPT) DA U EZBK S E7.
ryua s (VD) ZERBMICEINT 572012, REFRMFICOV
THEL, TohEzo- Xm0 7oA VD) ORI
BH L7,

2 1%

2.1 B ¥

ryu L (VD) BEER (1.92moldm ) &, —7 1Al
AL (B, BEALEE) % 0.10 mol dm ™ HRARIE
WICEMLUCRRL:, CoBidhoran (VD BER,
IFL Y73 EERE (EDTA) MEETHEE L.
CPC #%# (0.294 mol dm *), b= 27 4 ¥ 7 LEH
(1.23 mol dm ™), HHEEET bV~ A (1.00 mol dm )
i, LEAREZRKICERLCRE L. pH ORI,
WilE D 5\ IZKERILT b A A M L. I 0B
%, FF21E, HITEC Yamato Pure Line me WL 21 # H
WA F v Lok B L7z, ZofhoiREE k2
Wiz,

2:2 & &

T2 NHUNY REICE D7 aa (VD) ORI
EEIC I BT UV-265 S ORERT AR L7z, pH Ol
SELCIE, EHEL M7 pH A — ¥ — & A L7z, o
1%, L8 HIMAC CF7D2 TiT- 72, SEEREOHE
3B AA-625-11 BT WOBEREEEE (AAS) K U Varian
% Liberty Series 11 IS4 O 7 5 X< 3N 18 (ICP-
AES) & Hlw7-.

2-3 B 1E

10 em® O LA RO ICEE O 7 T A (VD &, CPC
W 1.0cm® 2%, 0.10 moldm " HiEEHFR TEEE 5.9
em® E L7 L IRUBETA A Rl sk,
Fial e Lt~ 7 % ¥ A3EH 0.10 em® 2 MAKE L

7=, 5000 rpm T 20 43 [# 05 #EZ 1TV, KM L CPC

KAGAKU Vol. 53 (2004)
100
a2
< 80 F
.2
pre)
£ 60 |
o
@
2
®
< 40 F
e
7]
2
o 20
o
0 Il 1 L 1 L A
0 1 2 3 4 5 6 7
pH
Fig. 1 Effect of pH on the percent adsorption of

Cr(VI)-CPC ion-pair
[Cr(V)] = 6.40 X 10" mol dm °, [CPC] = 4.91 X 10"*
mol dm *, [MgCly] = 2.07 X 10™* mol dm ™"
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100 Table 1 Metal contents in chrome plating solutions
== (mgl b
_5 80 Metal Sample 1 Sample 2
) -
g 60 Al 491 % 58 1.64 % 0.98
L Cr(vI) 91300 + 7400" 2860 = 80"
s 40 Cr(III) 4370 £ 2590” ~0
c Cu 1430 = 40 1.02 £ 0.26
o Fe 4620 = 160 19.6 £ 2.0
S 20 Mn 99,6+ 4.5 0.15+ 0.05
Sh 301 = 192 1.66 = 2.22
0 L 1 . L 4 L Zn 112 +19 599 + 16
-6 -5 -4 -3 -2 - 0 1 Pb n.d. n.d.

log [CH(VD)] / mol dm™®

Fig. 2 Effect of Cr(VI) concentration on the percent
adsorption of Cr(VI)-CPC ion-pair

[CPC]=4.91 X 10 *mol dm ", [MgCly] = 2.07 X 10 *
mol dm ™
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Fig. 3 Effect of pH on the reduction of Cr(VI) o
Cr(III)

[Cr(VD)]=6.40 X 10" " mol dm ", [NasSOQs] = $.30 x
10 * mol dm ~*
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Average = SD (5 samples); n.d.: not detected; Sample 1:
Chrome liquid of hard plating; Sample 2: Colored chromate
liquid of zinc plating; a): Diphenylcarbazide absorption
method; b): Total Cr — Cr(VI)
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centrifugation filration
rCr(III)J ‘ CPC ”hydroxide H filtrate 2 1) R. E. Cranston, J. W. Murray: Anal. Chim. Acta, 99,

275 (1978).

2) T. Yotsuyanagi, Y. Takeda, R. Yamashita, K. Aomura:
Anal. Chim. Acta, 67, 297 (1973).
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pH10

filtration
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(1974).
recovery 7) B. Gammelgaard, O. Jons, B. Nielsen: Analyst, 117,
637 (1992).
Fig. 4 Separation anq recovery procedure of chromi- 8) K. Isshiki, Y. Sohrin, H. Karatani, E. Nakayama:
um (V) in chrome plating Anal. Chim. Acta, 55, 224 (1989).

Table 2 Separation result of metals

Sample 1 (Chrome liquid of hard plating)

1

Metal Recovery/mg 17! Composition, % Filtrate 1/mg 1! Filtrate 2/mg 17! Effluent standards”/mg 1"
Al 0.46 £ 0.09 0.46 0.20 £ 0.07 0.38 £ 0.16 —

Cr(VI) 96.81 * 8.46 97.74 0.01 £0.01” 0.08 £ 0.01” 0.5

Cr(1lI) 1.05 = 0.65° 0.96 = 0.10° 2 (total Cr)

Cu 0.29 = 0.00 0.29 0.16 = 0.05 0.08 £0.15 3

Fe 1.19+0.17 1.20 0.01 =0.02 0.16 = 0.26 10

Mn 0.02 = 0.00 0.02 n.d. 0.01 £0.01 10

Sb 0.15 £ 0.09 0.16 0.50 = 0.59 0.16 = 0.08 -—

Zn 0.13 £ 0.03 0.13 0.02 £ 0.02 0.04 £0.08 5

Pb — — — — 0.1

Sample 2 (Colored chromate liquid of zinc plating)

Metal Recovery/mg 17! Composition, % Filtrate 1/mg 17! Filtrate 2/mg 1 ! Effluent standards“/mg 1!
Al 0.42 = 0.07 1.94 0.42 = 0.04 0.54 = 0.86 —

Cr(VI) 29.61 £ 5.49 92.01 n.d. 0.01 = 0.00” 0.5

Cr(III) n.d. 1.00 £ 0.917 2 (total Cr)

Cu 0.05 = 0.04 0.22 0.11 = 0.05 0.02 £ 0.02 3

Fe 0.33 £ 0.01 1.53 0.08 = 0.04 0.02 £0.02 10

Mn 0.01 £0.00 0.04 0.01 £0.00 n.d. 10

Sb 0.12 £ 0.04 0.55 0.15£0.11 0.04 = 0.04 -—

Zn 1.65 = 0.47 7.63 0.60 = 0.37 0.08 = 0.07 5

Pb — — — — 0.1

Average * SD (3 samples); n.d.: not detected; a): Ordinance stipulating effluent standards (Ministry of the Environment, 2003); b):
Diphenylcarbazide absorption method; c): Total Cr — Cr(V])
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