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Chromato-polarographic Separation of Some Ions

By Kosho KATSURA, Yoshimasa NisHiME and Yasuko SHINJO

Summary

Combinations of an ion exchange separation and a polarographic
determination were applied to the contineous separation technique of the
metal ions.

Copper and zinc were separated and fractionated by Dowex 50W—X8
(cation exchange resin). Copper and cadmium were also separated and
fractionated by Amberlite IRA-401 (anion exchange resin) in the form of
ferrocyanate.

Using 0.16 mg of copper and 0.18 mg of cadmium, recoveries were over

90 % by the proposed methods.
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—Zv ST 7RNT A BERL, ffin v AVERERME UTHR U, B4 4 o3CHisiR I
Dowex 50W—X8 (The Dow chemical#t#l5) | 100~200 A & 2D D & [E4 F 27 ks
81X Amberlite IRA 401 (Rohm 8 HasstLBlE) %ML 72504 ¥ 2 ORET, HleDH T
LTOOTHIA LI, 75 81347 2E 28] S(fE UTERUIZHE Sm, 5 3100mDE D%
iZH I Afeow, O 0.5 ORIEZ TR L THvIz, 4M HCL & 4M NaOH c#(EFAE
2 DiE LT 5, Dowex 50— X 8 & HEY, Amberlite IRA 40115 O H%! % Fe(CN) g T T
EiTHERLI
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Fig. 1. Chromato-polarograrhic cell and assembly
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: Ion exchange column (53X 100mn)
Dropping mercury electrode
Flowing polarographic cell (& =2mn)

: Saturated calomel electrode
Polarographic apparatus
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2.1. Zn/Cu®d iyt

H#Y Dowex50 W— X 8 #2814 7 41210~ 3 MO Cu? +¥5ik 10mf & 10~ 3 MO Zn 2 +75ik 10mf
ZMUTHRAESE 5, Cut+OEHEICIZ0.5 M CHyCOOH & 0.5 M CH3COONH, @ 1 % 1 IR &
AW 2 IV Zo®+ OFEHET & 2 M NaOHYERR 2 v 120 FSMER 13 SZRFEIRTT & U T OREE & 36
AL EDOTH B0 6, HHLH0.004%D Tween802 A, BFHF 2 2HTHELTH 6E
R g, K=o v 5 7#BEOMEEMIZCu®+TiZ—0.3V (vs.S.C.E.), Zn?+ietL T
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i2—1.4V (vs.S.C.E.) (AHEE2NHOHOBE) & —1.9V GAMEIR» NaOHOHE) 1t o
MY %o WM 2 0.5~0. 20 /min. OUCH TR R Ly 18em/hr. OFOERAED: b B T I % ok
T 5o

2.2. Cu/Cdd43Hk

OHZ Amberlite IRA—401 1T 2. 5><10—ZMK;Fe(CN)6z"fﬁ?{é‘(wmﬂfijﬁ LT\ Fe(CN)gZUAH
fgtcd £, Fe(CN)E MWL 285 T KB U, 1073M Cu+EE & 5171210~ °M
Cd2 -+ 5wl 2 W 5 X % 2, HEIZIZCu+ 04 1 MNaOH, Cd2+oykicid 3SM NH,OH
WS, '

Cu?+is L FCA2 e d A FNFNCRIERMIZ—0.7V (vs.S.C.E.) &8 L ¢f —1.0V(vs.S.
C.E)Th 5. IAHEKOWEIZ, 1.0pf/min., EEEOL O HE T 18m/hr TH 5, SFEHEVE %
Fig.2 ITFE7, N
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Fig. 2. Separation of metal ions

* 0.5 M CHsCOOH/0.5 M CH3COONH4=1/1 in volume.
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— X8 ITHEX10- MDA & » 2 & Ui %2 it U EHISHEIC R4 % £ ToM 1 o L IFk O A
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3.2 Cu/Znd 7y

H# Dowex 50W — X8t ll5% JH v, #HERI12120.3M CHsCOOH & 0.5M CH3COONH4®D
13 1IRAIENE % FIV Ty 0.5mf/min. OFHE THEBEL. HER 772 A1, Ik 3 B, 78
L S K990me & 20 WO T HEHEIE O WG % 0.23mf/min. T U1z & T A, FEMEER & b3 b 1SR
Xhize UL, T4 Ao DF— Y o oBIRREL TR LN,

WA A O & LT, 2M NaOH iR % FVC o & © A, 1 Bl [ 2535 U ST &
Too T Ty WA 4 M1 A 2FREEK ZR—» Z 21T U, W4 A4 22 35w
B, G4 AT A2 0.3M CHsCOOH & 0.3M CH3COONH, o 136 1 IR 7% [T
W, BRI LI tR s e v b R—F 0 ST ATHELTHS, 2M NaOH ¥k < HEgh
14X URIEREUI. & A, 60 THEMERKI4nl 2 FIV T, S84 4 > S ARIRA A 2 OHEL
DT BT ENTET, Hi4 4 v Lillign4 4 L OBEc, ZhZFh30S%2EUIZD T, EEHEHR
DE4 A B X IR A& BRI 35ITIBAE LT RULIZ T Lt B,

BB, F—7v 475 7 WEROBEBMIZAOBED L &, —0.3V(vs.S.C.E.), WHOES
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Fig. 3. Chromatographic separation of Cu and Zn by stepwise elution.
—e—— :1 mM of 50 ml Cu & Zn, Elute;A,
Flow rate; 0.5 ml/min.
———————— :1 mM of 20 ml Cu & Zn, Elute;B,

Flow rate; 0.23 ml/min.
:1 mM of 10 ml Cu & Zn, Elute;A for Cu and B for Zn Flow
rate; 0.23ml/min.

Elute A :0.5 M CH3COOH/0.5 M CHsCOONHa4 = 1/1

Elute B : 2 M NaOH

Set potential : —0.3 V for Cu, —1.4 V in A and —1.9 V in B for Zn
Current : Arbitrary unit
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3.3. Cu/Cdo4

Amberlite IRA—40LIC X A4 A 2 H F I T a4 X ONMERTTE>ToD, Fig. 4 TH
%o Fe(CN)§ "Hl 275 > TV AHHIBHIC f4 AL FHRHF I VAL AR BT EHR—Fv S
S 7Mcd, FicNaSic &k AEMRIGTY, Wli4 400 il Abhkwve e, Lo iEE
REOILBEBT 2206 3 RBERPOHA A v BIPI I DAL AP T720 Y 7> 52— b
AF v U2 - T, BIEHIRIERE ShTna T &b -1,

Mg s h TV Lo F 2 v a0{LEWIE, 3 N~6 N NHOHE®K, 5M NH,LOH
& 5 M NH4Cl @ 1% 1124 #5ik CalE s h A »BNH,OH—-NHLCl @ 8 & Wi %2 J VWit B& i
CdFe(CN)g :fbh 2 e 72 » THIMT 22, K—F 075 700 JEIKIT 8 S /20, TEHE
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Fig. 4. Chromatographic separation of Cu and Cd by stepwise elution

Flow rate :1.0 ml/min.
Elutriants :—————1M NaOH
———————— 3M NH4OH
Column : 5X100mm, Amberlite IRA—401 (80130 mesh)
Set potential : —0.7 V for Cu, —1.0 V for Cd

A A B BET & S Amberlite IRA—401 2 JHOTH A A 2 2 M d 2856, W4 4 o %
SEHEU T, SR AU T VA L& &, BIRTEE A & BRI 3, WEL TV B
1A EGA A EDIGRFAU TOEET 2 5 ENBAL 60 55, AFILREE M WTHA
ALENRI DL F YU §A A % b LIRS 2 HE 2 LIRD LD ITE B,
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() R—(OH)4+Fe (CN) 4 —R—Fe(CN) 4 ~+40H= v oeriosimniersninsrioninna: ST
(2) R—Fe (CN) & ~+2Cu2+ »R—~Fe (CN)g » Cug:+seerssrersmeerniiaiianies T () S
(3) R—Fe (CN)g - Cug+40H-—>R(OH) 4+ 2Cu2++Fe(CN) § ~ocvvvenis e HE) RS
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Tabb, 720 v 73— b4 AU EKRA A 2 EH3A A& B UICRBIEARICE 1 & > 23 BUG
LTl 2B L s s, CHICKERA 4 v 2 iR 289 & @)UThE > TR A + »HiA
HET 5LEALBN S, CDIFEFe(CN) g4 & HRFITHEHET 2 2 EMTER S LTV 5,

R I P AEIRE 21778 » T S HARICE LIZ & 5 g 0hd, BIBHOZERIZES, hodl

Ep b, DRD Cug - Fe(CN)¢ O th Uz tbBA RN OR-FRI 1213, ME#EEOHR TR
h, s ->Tlldah, WEZELT 28D LBbh 3,

3.4. KA FLONI

70T b E-F0 5 LB TNEREBA AL 2FERTEZ BN 384 X450y 0
FHE=F e s 7R CHICBLEDEORN ZF IR URETFE - F 0 75 7 HEME 2 3@
T A LBRIEETTwIT, HEMED D ATEHME RS A L id#E» LV, R TT, 70w hal—
7055 LTHliA A BAMEINIT & 2TERLTLL, ROAF U 2OMWMT A I LI, C
DEHICLTHMUIREA 4 o 2 BUEH IBRBRIEICE AR -J 0 Y5 JNAETERT 277
DL SERELZEALGN S,

#A T REHBCTL, ZThThO 7527y a2 f—35 057 7INREBITE - 24558
»Fig.5 Thadvo chick s EHFHOBE 0.160ng/5nf DEEHAT D 590% L1 EAENT S, »
R 3% 4 DA, 28mg/5mt DFAEHET L 6 6l U £ 90% 8L Asali & hutz,
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Fig. 5. Recovery of Cu and Cd
Sample : 2.5 ml of ImM Cu and ImM Cd
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(1 Dowex 50W—X8ick 5 Cu & Zn OfEECIE, =¥, 0.5 M CH;COOH & 0.5M
CH3COONHy#%#5# @ 1 3% 1 AR CCukEi Ly 20T, 2M NaOHTZn % 4 hid,
60T LAPNITAYHEDS T HE T L & ISHEE 132 T mb DD DI 5 C &M TE B,

(2) Amberlite IRA—401% JiNTH & Cd % 78S i3S 4 v 281 A I LENWT
3 RIS ICRISHI T b 2Fe(CN) | ~ 23S S i b O AT, i1 & v 25 ickiigf
IR TE 2. W4 4 OHETIZIN NaOHGCul+ %2950t L, 2T 3N NH4OH © Cd
BUAHET AUEG0 LA T A A4 2 HLT A L & DT 5,

#A A A3 0.160mg/5ml) & 4 K 22 4 (0.280mg/5mb) ITHNT, 90%LL LOBEIRETH -
s
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