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Fig. 1 Absorption spectra of Cu(DDTC), in

chloroform against chloroform

A : Cu(Il) (20.3pg) was first extracted with Al-cup-
ferrate in CHCIl; and then reacted with NaDDTC;
B: Cu(Il) (20.3 pg) was extracted directly with Na-
DDTC into CHCl3; C : Al-cupferrate-CHCI; solution
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Fig. 2 Effect of pH of aqueous solutions in ion

exchange process and ligand exchange
process on the absorbance of the final

Cu(DDTC), in CHCI,

—QO— JTon exchange process : Org. 0.0l1M Al-cup-
ferrate-CHCl3 10ml, aq. Cu(Il) 20.3ug, 22ml,
shaking time : 2 min; —A— Ligand exchange process :
Org. 0.0IM Al-cupferrate containing Cu-cupferrate
[as Cu(II) 20.3pg} in CHCl; 10 ml, aq. 0.02% Na-
DDTC, pH 9.5, 20ml, shaking time : 30 s
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AXUIMBRDIR DT VI =T b= R~ bD BIED
wE% Fig. 3 wiRd. 0.002M {$f(I1) o 60 frx v}
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Fig. 3 Effect of concentration of Al-cupferrate
in CHCI; on the absorbance of the final
Cu(DDTCQC),

Org. Al-cupferrate-CHCly 10 ml; Aq. Cu(Il) 20.3 g,
22 ml

ORERBIAER, 0.5 ml D 0 40 fFE ) b
ET—EOBAER T L, 20 ml ETELEA - 7.
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Fig. 4 Correlation between the extraction per-

centage (E %) of copper and its concen-
tration in sample solution

Org. 0.01M Al-cupferrate-CHCI; 10 ml; Aq. pH 4.5,
22 ml

e (PR = A= R — bD BEN G720, il
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Fig. 5 Composition of the complexes by conti-

nuous variation method

—QO— Ion exchange process : [Cu(1I) J+[Al(Cup);]==
10-4M, shaking time 12h (ion-exchange), 30 s (ligand-
exchange), 2 436 nm; —/A— Ligand exchange pro-
cess : [Cu(II)]+[Na-DDTC]--3.5x10-5M, shaking
time : 2min (ion-exchange), 30s (ligand-exchange),
A 436 nm

ACAE FRZ )G TLE, # (1) & Na-DDTC oiRE D
FZ 3.2x10-5M & LTfT-72- [ UL Fig.5 X 0l
(II) & Na-DDTC 25 1: 2 TRIGLTW3B T L3450
5.
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$AIT) (2~40)pg DEEPHC POLEE (1) DE LD
R EARBARANES Lz, ZOEMDZ SE X bkd7:
L) o BN o £V BefRENE 436nm T 1.32Xx 104

Tho7z. A 20.3pg ZHVC, 10 EfT-72& &
DFEEIRICEVY 0.42, C, ZEEHRE (c.v.) 1T 0.79%
THh -7

4.13 HEAACDEE

$RA(II) 20.3pg Z M\, a4 A+ o &2ILFSE, 3
DEBIRIECHE - =58 % Table 1 TRY. &EA A
UL, 2 Re i X ATHHERDOKE VW o, Na-DDTC
EHEBEFL— FRART DL DOOHRNHRALE. O
B AL o33 oy A (V) BEDBRELE X/ L
» L, k() oWiFEF, 7 vbB Y v aide Fox
ST RUTHRETE, ~NFruva (V) oFEx, @
MBIb/KFEKTHRETE /. BA4 A2 Tk, EDTA, £&
DELER, 7T BPADRERLE X

Table 1 Effect of diverse ions
Copper
Ion Addcd
(mg) Found Recovery

(x8) (%)
Fe(III) 0.11 4.4 219
# +KF (0.1g) ” 20.4 100. 5
7+ ” 1.1 20.7 102
# +NH,;OH (0.05g) 0.11 20.1 99.0
Ga(III) 0.18 20.3 100
In(III) 0.8 20.4 100. 5
TI(D) 0.8 2.5 101
Pb(I) 0.8 20.2 99.5
Mo(VI) 1.0 20.5 101
Bi(II) 4.2 20.5 101
Co 10 20.3 100
Al 11 20.3 100
cd 50 2.4 100. g
Zn 50 2.4 100. 5
Ni 50 20.4 100. 5
Ag+KF (I g) 50 20.3 100
VO,3- 0.1 2.5 101
” 1.0 23.8 117
” +H;0, 1.0 20.3 100
EDTA 0.6 1.5 7.4
NH,OH 6.6 20.5 101
4 50 20.1 99.0
Cit. 38 18.0 88.6
Tart. 30 20.2 99.5
” 300 18.8 92.6
KF 1000 20.4 100.5

Cu(II) taken:20.3,g

$RA(II) %EkE DDTC T MHBOREEET % B
z, 7 B r EDTA o fFFCd, 1, £ 27X,
AERAL) 7 &V BETS. X, = v,

a,ur h,

Park: PxFATF A ANt VEEF LYY ALORNTFEHBICI SEOWEEEE 111

R, W FICEENIMBOMOEEE, Thlhsyg
B L7-% DDTC phC &% fT->TWwaMW.  Zhix
L, AEOBEEE, 2 H60EEAF 38 (300~1000)
EEEFLCIYEL DR W

415 A ERABOTIK

kxR R OEERACER 2 5 7. Gt
B oEais HERm {NiCl-6H,0, Co(CyH;30,),-
4H,0, AgNO,, Cd(NOy),-4H,0, Zn(NO,),-6H,0}
(&E1x, DDTC THEERDOKE VDD HLRA
72) oKEHRIC, BEMEOHHAL) 2L, AHime
LTaEEhaMEOSKAI) <2357 0.1gD
7 o kB VT aEMATH D, 3 DOEREECH > TH
MLtz 7= L, FEKSD E&E AL oMb sris
SEE TSR, 4%y THhHiokic, pH 4.5 @
0.IM #E@E AN 20 ml L3R D {RE HHkFOHER 1 [
v, WICEA TR MRORIERTT - /2. FiR% Table 2
TR, THERERO HAY, EHEERO BB B AT
lg7 vibh Vo AT LI2.

Table 2 Results for synthetic samples

Taken Found
fon (mg) Copper (4) Copper (13)
e
Ni 100 20.3 20.7 20.9
200 4 20.0 20.1
Co 50 ” 20.8 20.6
100 # 21.0 20.8
Ag (+KF) 50 ” 20.4 2.3
Cd 400 # 20.7 20.4
800 4 20.8 20.6
Zn 50 ” 20.4 20.1
100 ” 20 0 20.2

FEsstRloRE RE Table 8 2R+, 7o izvady
£, HE(+1) 10ml THE» L, 30% @EE{bskFEK
0.2ml ZhxTHEMTS. KT 100ml 1L, Zhk
v 10ml Z2HEKL, 7vy{bbdVoa 0.1g LT
DAgsE B IREIC it - 7= 100 FI$REE (FBFN 39 4, BN
FY ¥y ZREAE) 13, WEE (1+1D) 10ml ciFh L,

Table 3 Results for aluminum and silver alloys

This method DDTC method

Sample
Cu(%) c.v.(%) Cu(%) c.v.(%)
AC7A 0.10, 1.7 0.10, 1.4
Tokyo olympic 100 yen coin 30.1 2.9

(Cu : 30.09%)

” 68 pg+ Ag 300 mg

(Cu : 0.0068%) 0.0068 1.5
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Spectrophotometric determination of copper by
the ion exchange extraction with aluminum cup-
ferrate and the ligand exchange with sodium
diethyldithiocarbamate.  Yoshimi Sasaki (Fukui

KAGAKU Vol. 25 (1976)

Technical College, Geshi-machi, Sabae-shi, Fukui)

A selective method was described for the determina-
tion of trace amounts of copper. It consists of the
ion exchange extraction of copper with aluminum
cupferrate in chloroform, and the ligand exchange
with sodium diethyldithiocarbamate as a colorimetric
reagent.

An aqueous solution of (10~100) ml containing
copper(II), less than 40 pg, is taken in a separating
funnel. The pH of the solution is adjusted to 4~5
with 2 ml of 1 M acetate buffer, and 10.0 ml of 0.01 M
aluminum cupferrate in chloroform is added. After
the mixture is shaken for 2 minutes, the chloroform
phase is transferred to another separating funnel. Ten
ml of 0.049, sodium diethyldithiocarbamate solution
and 10 ml of 0.1 M ammonium salt buffer of pH 9.5
are added and shaken for 30 seconds. The chloroform
phase is transferred into a 10 mm cell and the absorbance
is measured at 436 nm against the reagent blank.

Under the optimum condition, a linear relation
between the absorbance and the amount of copper
in sample solution was observed in the range 2 to
40 pg and the molar absorptivity was calculated to be
1.32 x10* at 436 nm. Most cations do not interfere.
Iron(III) and vanadium(V) were found to interfere
but the interference could be avoided by adding potas-
sium fluoride to iron(IlI) and hydrogen peroxide to
vanadium(V) in the sample solution.

As small as 10 pg of copper in a sample solution and
0.007% of copper in heavy metal salt could be deter-
mined without separation of copper.

(Received Aug. 4, 1975)
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