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(A) ¥k 500mle] pH 109 AEEZAYGREE 10m/ ¥ 1% DDTC10ml & fndle] 10ml 9
ZzezZoz Al HHsle, 23 FHEE 10ml ¢ 0.05 N HCl-4X107* mol/l HeCl, 24 i
e 3 3, kgl 2N KCl 2ml &5 Mmdlx 10ml/ 9 Srzxdor FY 4L o HEHKEE
2ol g 753t

(B) kA 500mio] 1% oxine 2ml = fnsle] pH 10014 10ml9 E§RZ¥XE0 2 3 HH
sk 22l 3 HEES 0.20 N HCL 10ml 24 ithihste] w2 etz & 7] 53,

o] Z¥itko 2 ppb RS 7, W, Jt=E Y obdo]&& MBERE 10 % olWelA E&o] WhE
stglor (B) Fike ot Ehiol ARSI

ABSTRACT. The following new techniques have been developed:

(A); To a 500ml of sample water, it was adjusted pH 10 with ammonia-anmonium citrate,
added 10m! of 1 % sodium diethyldithiocarbamate and extracted three times with 10m/ of CHCls.
The extract was shaken with 10m/ of 0.05 N HCl-4x107* M HgCl,. The aqueous solution was
added 2ml of 2 N KCl and washed two times with 10 m! of pure CHCl;, and then recorded square
wave polarograms.

(B); To a500m! of sample water wdjusted pH 10 with ammonia-ammonium citrate, it was added
2ml of 1 % 8-hydroxyquinoline and extracted three times with 10 m/ CHCl,. The separated CHCl,
phase was shaken with 10m/ of 0.2 N HCl. The aqueous solution was recorded polarograms

direcitly.
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These methods can be used for determination of the ppb order of metal in water with an error

of 10 %.
8-hydroxyquinoline.

The method (B) can not be used for the determination of zinc on account of the free
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Fig. 1. Extraction rate of Cu-DDTC from 500 mi of
aqueous solution into 10 ml of chloroform. copper: 2.5
pg/l, DDTC: 0.02 % in ammonium citrate buffer (pH,

10).
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Fig. 2. Recoveries of copper from Cu-DDTC chloro.
form solution into aqueous solutions of three different
concentration of chloride.

Copper: 5 ug in 10 ml of chloroform, stripping agent:
10 m! of 0. 05 N acid containing 4 X 1074 mol/!
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Fig. 3.

with 10 ml of chloroform.

Metal: 5 ug/l, oxine: 0.004 % in ammonium citrate

solution (pH 10).
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Extractabilities of copper, lead and cadmium
from oxinates in 500 ml of aqueous solution by shaking
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Table 1. Recoveries of copper, lead and cadmium
by successive extraction.

Metal Eytraction times
1 2 3
Cu(I) 94.0(%) | 99.0(%) 99.9(%)
Pb(ID) 8L6(v) | 93.3(7) | 99.8(#)
Cdan 70.5(n) | 92.6(#) | 98.8(n)
Pb
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Fig. 4. Effect of the concentration of HCl on the
back-extraction of copper and lead oxinate in 10 m/ of
chloroform into 10 ml of aqueous solution.

Metal ion:2.5 g in 10 ml of chloroform.
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(2) SAE % kK 500mle pH 10
A 10% AE2AGEE 10ml D 1% 34 2
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Table 2. The result of recovery test.

Metal Added Method Recovery
(ug/D Mean, (pg/l) s s/M, (%)
Copper 2.5 DDTC 2.31 0. 258 11.20
Oxine 2.46 0.131 5.35
Dz 2.48 0. 164 6.62
JIS 2.47 0.213 8.60
Lead 5.0 DDTC 484 0. 360 7.22
Oxine 4.76 0.131 2.76
Dz 4.95 0.222 450
JIS 490 0.435 8.90
Cadmium 5.0 DDTC 4.99 0. 260 5.21
Oxine 4.78 0.212 4.43
Dz 497 0. 074 1.48
IS 4.95 0.176 3.56
Zine 1 10.0 i DDTC 9.97 1.052 10.55
‘ : Oxine — — —
| Dz 0. 62 0.734 7.63
IS 8.75 1.525 } 17. 40

s: Estimated standard deviation, s/M: Coefficient of variation
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Table 3. Influence of foreign ions.

Method Tons Approximate limit of
interference
DDTC Bi (III) 4 times of Cu
Sh(III~V) 2 times of Cu
Sn(III~V) 2 times of Pb
In(IID) 2 times of Cd
Co(ID) 2 times of Zn
Ni(II) 20 times of Zn
Oxine Sh(IlI~V) 2 times of Cu
Sn(II~IV) 2 times of Pb
In(IIT) 2 times of Cd

Vol. 21, No.5, 1977

2ot DDTCES #ificl Al 1ppm o] 4 #£FEE A
M) o)) s E piEEle, SAES] i
ol A & Fe(Ill)o] 10 ppm ©] A+ &A3bd HH
o] mEA X3le] WHkol viwbzlct,

5. BEke s

Aol A e F HEET = s ek o
B 5 Hk 5 EZFd FEoz AA #A
BHAKS KBRS BB o RS owe 2
2 Table 4| AT

AR BHRAKE ABE o] BET A HH
Kol & <k 7ke] A= Bl T A
o]A 500ml S AE4E 10mle F28TxFe
2 e A AR A& $E2 Ho m$-
28 Az FESAE KEHY HmRI Biwst
A BGEA gor, oAE vz FHad 4
B9 Eo| HHET ¥ Fedl o) AL T
B EE Hiirgel b AskAl Jebygeh whebA
dA kY] FHHKSE mYPSAEE S2arE
A e F9 Bl ikl Bl —
A Zetm s HES] EEM] ekl
ol9} 2 AFAE Bhikslr] skl Aol EHE
£ kA g i FREzxEos W HhiHI-
o WE & £ L slde A= Helst gl
gov, 3] olEZEH HitelN mmHSEE
Z2RIERE 1% ¢RYolrEA AEA A
omgd KEHS AAde]l BRsSA Hz F
Aol e AElEo] AL KBoE BAHE=
2 ohg HfElA sthhithe] Bok #A 2 4 sl
o},

233%3nA st vl ®asedA T £o
drct 50 el g, E e &) st=gr
2008 0] 4 EAF W& TREIE AH oA E
7bq ok, = YE| 28 2 DDTCEES] #iHiolA
T gl fliel wldte] £EY W= WHHIK
o] AEAD o] Eol REHA LA=F FE
E dlof gt AAA 5 EAHAA, FRE
ofqde] fliell ©ldled 50~100¥ A= EAE A
$7F e 2 FE7F 0.5ppm o] 4A o=
4x107* M/l HgCl, 10ml 4= Hg(IDe] Fo|
st el 52 HA G o9
2o P Ml =E M FREY 4



378 X ®#® =

Table 4. Analysis of copper, lead and zinc in natural aud laboratory tab water (ug/l).

No. of sample water
Metal Method
1 2 3 4
Copper DDTC 1.39+0.10 0.92+0. 10 2.20%0. 26 1.03=£0. 17
Oxine 1.36£0. 03 0. 87+:0. 06 2.01%0. 07 1.04£0. 08
Dz 1.47+0.01 1.01+0.01 2.394+0.17 1.20=£0. 10
JIS 1.33%0. 04 0.90+0.01 2.2240.06 1.0530. 01
Lead DDTC 2.45+0.28 2.52+0.12 3.00+0.17 1.31+0.12
Oxine 2.6810. 18 2.38+0. 13 2.73+0.13 1.13£0.13
Dz 2.2740.10 2.57+0.07 3.15+0.15 1.83+0. 06
JIS 2.47+0. 30 2.61+0. 20 3.17+0.21 1.25+0. 10
Zinc DDTC 5.42+0.45 6.02:1+1.08 205+4 51.7=2.6
Oxine — — — —
Dz 5.63=0. 08 7.10:£1.10 208%3 53.3%1.1
JIS 5.24=*6. 81 4.59+1.16 19743 49.71+2.7

Cadmium: None
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