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Fig. 1

"Curve 1:2.5X107°M copper (reference, reagent
blank); 2 : reagent blank (reference, toluene). [I™]
=0.052 M; [CV*]=4X10"° M. Shaking time : 10
min
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Fig. 2

Curve 1:2.5X107°M copper (reference, reagent
blank); 2:reagent blank (reference, toluene).
[H;S0,]=0.05M; [CVT]=4X10"°M. Shaking
time : 10 min
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Fig. 3 Effect of the amount of Crystal Violet

Curve 1:2.5X107°M copper (reference, reagent
blank); 2 : reagent blank (reference, toluene).
[I"]1=0.046 M; [H,SO,]=0.05 M. Shaking time :
10 min '
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Fig. 4 Effect of shaking time on absorbance

Curve 1:2.5X 107®*M copper (reference, reagent
blank); 2 : reagent blank (reference, toluene).
[I7]=0.046 M; [H,S0,]=0.05M; [CV*]=3.2
X107*M
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Fig. 5 Absorption spectra of triiodide 'ion in
aqueous solutions
{I ~]=0.046M; [H,SO,]=0.05M. Curve 1:
[I,]=7.5X10"°M; 2 : [Cu’*]=1.0X107°M; 3:
reagent blank; Reference : distilled water
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Fig. 6 Effect of the acidity of the aqueous phase on
the formation of triiodide ion and copper(I)
ion

[CU®* Jaq, imitiat=5.0X 10~ ° M; [T, iniviat = 0.046 M;
[Zcphiraminc]=3X10_5 M. Curve 1, 4 and 7:
0.05 M sulfuric acid, 1 ml; 2 and 5:0.05 M ace-
tate buffer solution (pH 4.2), 2 ml; 3 and 6 : 0.05
M phosphate bufler solution (pH 7.0), 2ml; 1, 2
and 3 : concentrations of triiodide ion in the orga-
nic phase; 4,5 and 6 : concentrations of triiodide
ion in the aqueous phase; 7 : total percent extrac-
tion of copper
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AZRIZARTRB)PBEFRL TVWT, BE X ntz Cu?t
EI I, #EKT S LOLRbI2.

O, + 4H' + 4Cul,” # 2H,0 + 4Cu?" + 81~

KH#HD pH &< 25 X (3) OBIEBTRIGEE
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D, Elzhd ;- BbLu<ns, ZhidkbHEg
BT O>NTERT 5 I,~ BHEALT 5 Ewlis
LTWa. BEEVEDILR (3) Itk cu?t »EE
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20, ¥7473IVEAFVEEEEEVBRIE~LD
ZH SN 2ER, FAOMHKRIIWNTS. cho—
HORIGIE BN THISAES UTERALTVLS DR
bhsb. v
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Table 1 Effect of foreign ions

Added as AT fon s (1) Reegue™
None . 100.0
Mn(II) MnSO, 1.25X1072 5000 100.0
_ 2.5 X1072 10000 96. 4
K K,S0, 6.25X1073 2500 100.0
1.25X1072 5000 97.4
Ni(II) NiSO, 2.5 X102 10000 96. 4
5.0 X102 20000 95.7
AI(III) Aly(SO,); 1.25%107 2 5000 102.6
Fe(III) FeNH,(SO,), 1.88X107° 0.75 99.7
3.75X10™® 1.5 110.9
A 1.5 X107° 6 159.0
Cr(III) Cry(SO,)5 1.56X 1073 6.25 103. 2
6.25X1073 25 120.3
1.25X10™* 50 1 148.9
Co(II) CoSO, 6.25X107° 25 98.5
1.25X107* 50 86.2
Zn(II) ZnSO, 3.13%x1073 1250 100. 0
2.5 X102 10000 91.1
Ca(II) CaSO, 2.5 X107* 100 99.2
5.0 X10~* 200 95. 4
Mg(II) MgSO, 6.25X107° 2500 98. 1
2.5 X102 10000 90.0
cl- KCl 6.25X1073 2500 97.4
2.5 X102 10000 89.2
Br~ NaBr 6.25X1073 2500 99.2
: 1.25X1072 5000 93.3
ClO,~ NaClO, 1.25X1073 5 100.8
NO;~ “NaNO, 2.5 X107* 100 97.4

Cu(II) : 2. 5X107% M (aqueous phase)
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Fig. 7 Absorption spectra of toluene extract

Curve 1 : in the acidic solution, 2.5 X 10~ ®M cop-
per, 0.046 M 17; 2 : at pH 6.7 with hydroxylamine
as reducing agent, 5.7X107° M copper. Reference :
toluene :

DEEBEIZE->THESNT PV VHEOBRINER T H
%. #2113 2-3-2 OBREEICHE > THHEBRKTES
Ntz Cul,” & CVY DA XA v EEEKD bV v
BORREETH 5. WHE D, 607 nm 1 BIUREAH
BRohs, -7T, KAEERTIECV E—MHDBA A+~
ORITCHIEINTVWE I EMNNE. X231 DER
BECdmbEBES 1 BThb s, MM I
ECVT DA F Vv aEER (CVTLT) BPREBAITH
% (93% BV 7% 1L CV'-Cul,” TH5) LBbh
%.

3.6 HREBE BHM : :
2-3-1 IZHEV, REBBEZERL 2. KEHORRE
0~2.5%X107°M O TERBEFENIE SNz, FHK
D RENT O ENBEFEEIE 1.69X10° I mol ' cm™ ' TH
0, FECBEOEVERKLS AL, NERELAE
<, REH»HRBKE 25X107 M SHBEKICOVWTH
VL 7 @AEL ZHEOHMBEEREIZNEN
5.9, 1.2% T -1z,

37 HESAOEE

AR OSHAMEEE 25X10° M OBERICKEA 4 v %
HfFEsE, KEBHRICBIAHEA A Y OEEIZO>NT
Bt L. £ DR % Table 1 12779, Ni(II) & Cu
(II) @ 10000 £%, Mn(II), K, AI(III) iX Cu(Il) O

Wz, KK : IEMAA L EZ VRIS ALy FEAWVWSROBENEES 107

5000 f%, Mg(Il), Cl1~, Br~ (& Cu(II) O 2500 %,
Zn(II) 1 Cu(Il) D1250 FELATF THEHEL 2.
Fe(III) & Cr(IID) 33 714 A+ vicxd L TBILA
LT 1, FOGERS5252E0h6, 2hHpD
AA v 2ECERICEHAT 25513 AF Vv IRl E
ERETTAREND . ‘ ,

AH TR OSSR A FHE DT T Bh 8 (63303004) 1T
kot TIIERUTHEHRT .
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Spectrophotometric determination of copper with
iodide ion and Crystal Violet. Koichi Yamamoro™ and
Shoji Moromizu ** (* Department of Industrial Chemis-
try, Yonago National College of Technology, 4448, Hiko-
na-cho, Yonago-shi, Tottori 683 ; ok Department of Chem-
istry, Faculty of Science, Okayama University, 3-1-1,
Tsushima-naka, Okayama-shi,.Okayama 700)

A method for spectrophotometric determination of mic-
ro amounts of copper with iodide ion and Crystal Violet
(CV) was developed. The method is based on the
formation of triiodide ion by the oxidative reaction of
iodide ion with copper(II) in dilute sulfuric acid solution
and the extraction of triiodide ion into toluene as an ion
association complex with CV. The main extracted spe-
cies is expected to be an ion association complex, cv*t-
I, and copper(II) acts as a catalyst. The recommended
procedure is as follows. Take a sample solution contain-
ing copper(II) up to 1.6 pg into a 25-ml stoppered test
tube. Add 1 ml of 0.46 M sodium iodide solution, 1 ml
of 0.5 M sulfuric acid solution and 1 ml of 3.2X10™*M
CV solution, and dilute the solution to 10 ml with distil-
led water. Shake the mixture with 5 ml of toluene for 8
min. After the phase separation, measure the absorb-
ance of the organic phase at 607 nm against the reagent
blank. The calibration graph shows linearity up to 2.5
X 107 ®M of copper(Il) in the aqueous phase, and the
apparent molar absorptivity is 1.7 X 10°1mol™ ' em ™.
Small amounts of oxidizing and reducing agents such as
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Fe(IlI), Cr(III) and Co(II) interfered with the

determination. The present method is very simple and Keyword phrases
has a high sensitivity. spectrophotometric dtermination of copper with iodide
(Received October 26, 1988) ) ion and Crystal Violet; extraction of ion association

complex into toluene.
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