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7autl AR E 30 HEES - BRs €5 77
#¢vEy bTHROEL, —EBO/ouksiii A
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HEEROFSEEREME, 5> HERET 5OIERTH
L (VFVY - suukVABKRERIZYF VIAK,
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Ak #EHHHIK 500 ml & 6 M BEEE 10ml, 0.01% ¥
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pm)  Hg®* 05, 1.0, 15pug 2S5 CHPUHEORKEHE
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A #EHH K 400 ml i< 0.0l M EDTA %K 2 ml,
20% EBe FafX Y7 I VAR Iml, (1+2) BEEE 4
ml 2%, (1+1) 7Y EZTKT pH 4.8~55 IZH%
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U, 001% YFV B 1 ml 2B» L1z, CHCl; KR
% 30 HFEEBER, 77T VETHERE (015M
7 vEZT7K 100ml X LT 0.0l MEDTA 5ml %20
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B K Oml KREEFRUCBED
EDTA (1 ml), gk FOo¥ Y7 3IY (05ml) R
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Fig. 1 Calibration curves for metal-dithizone com-
plexes

a: Hg{mixed color}; b: Hg{mono-color); c: Pb(mixed
color); d: Ag{mixed color); e: Ag{mono-color);
f: Cd(mixed color); A: present method; @:
solvent extraction method
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JFV UL ABEMHEIIREEREEBEENH S
», EE, REOMELRGESFEREINS. BREKC
BT, 2BEFEOBAKERNEETCOVF VY OENME
REED NS VB EEED YV F VY ORE A &
TEIRBENEBOING. ULhL, TLHYBEBERKRTIEY
FUUEBEHTORMBEIALVOT, YR BERESIES
< (Fig. I, f). —F#, BEBEI OV F Vv HE L
<HHIhBDT, VFV v OBRAKBNEECAET S
HEnwgHas S, COBE, FETIREBA AV BE
PIEINT 5 EBERDO TV F VY DIRMESBL T DT,
BERIAOCHEX 25 (Fig. la, d).

BT, MEAKY, > Bk E M U 2 8KE
ETLVAVBRERVEY, EREOYVF VU ERELT
o, EEBEOAZRET 5. KBRUBIIEEEH
HEL<KHBIhAREN B TH LY, AROVFY
VERCBECRETH S, KR, BEERIILES L
<HEATE (Fig. 1b,e). U b, HBERBEERHEC
EARCHiETH 5.

BRI ka8 omMmMERS EEME (100%) &
L, »oRREOMEL LT, 7 7ICL58EEDOHZ
CEERDI. ER% Table 1 KRT. BBEICLS
8, BERICLEKE, BRUIFITLOT—TAD
HEKRBIBETHS. A FITLEEORE <K
100% 2825013, BFEHHEC &5 CoEEoMmt

Table 1 Recoveries of metal dithizone and PAN
complexes by PTFE film from 400 to 500
ml aq. solutions after circulation of chloro-

form vapor for 30 min®

Metal complex Recovery™, %

Dithizone complex

Hg(II), mono-color 85
Pb(II), mixed color 89
Ag(I), mono-color 100
Cd(1I), mixed color 120
PAN complex
Co(1I) 80
Ni(II) 85
Cd(11) 104
Zn(1I) 929

a) the PTFE film used was 20 cm long, 1.3 cm wide,
and 0.1 mm thick. b) the recovery by PTFE film
was estimated by assuming that the recovery of the
metal complex by solvent extraction was 100%. c)
benzene vapor was circulated in the place of

chloroform. d) chloroform vapor was circulated for
1 h.
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Ry, sEFHICL2D LS, 100% IKELZVIZD
THAHH. AHIBEEBT VY NAKEERRE, Bma
#5&, HRIVLDOVFVVEEKSSRL, RS
BT+ 5.

BEXGT COREBETIE, #BEOT7 - THE <RI
Roongn, EEOIF VDT —-TICLBHEL
RzMBEMTEDL. BER (Fig. 1a,d) 5,
KR EBBBED YV F VY ORI, FEROEE M
BeoEHLrEOREELOEL, 3EHELL
LIPS 5 2 L9 5. SEHHER S EE R
KHATEEDOED A 20~25 BV EEEET5
&, BHD YTV Y I BERE T RS THRIYIZT —
TRHBEL3NBEDTH B bHiZ, HABEOD
JFYY - UKV ABKROBRCEARRICLT, B
HOTF/yORRELEMELILESS, 9% TH-
tz (500 ml OBHEAKIC 7 vkl LEE % 30 SREE
HUKEED Wem RO TF— T 5 OER). —4,
ThAVEBERP» S, BER (Fig. 1b, ¢, &, 1) »
RhEzZ@sCEpHHNLT, BEROYF /Y dT—7
KELKHELINLNWT ENFh B,

IFV/ Il LB EEOBEMBETE, BEEORE
KR LU CHBHEROE S /DX 0. KETH,
400~500 m! OFHHEEZHWS &M TE, Lbd,
FT-TIHEL INNBHEEABET I ERARORE %
5ml BEIEOTILLRBNAS THE, D, BIF
IR OBHEMHEICH AR TRENICKE<TSHIE
WTEL. VFVVEHEBHABLIhARTOHOT, BE
BERSEZER - BRLUTVAEIKR, BLPES 55
UNHs o, FRBAERSKEZBKT SRIEETY
FIUvEAKEPS7OORVATHEL, 2ORNAR
7 MUVERIE U, BUNARY PUVICE(ESED SR
Mot DT, AEBREFHFTCRIFV VY ORBLIIREST
WwWhEBbhs,

3+2 PTFE F—7iC& % PAN 40 <

FER CBERHEIC £ 5 PAN B#BORES % Fig.
2IIRY. AN, ZvHrn, BiEEOEREKICLS
BREGWES%285. # FIvLBoBs, BRAE
ELTRY YV ZAVTVAY, BHMmEcdsao
AVLICbHIHENE, RECHI7OusVAERREH
Wi EE IR T —TICEEAERHZ<ENEP o1, &
DED 7 0 aFf N A-KEOFEUREDG R Y ¥ v -7KE
DERIHERTPIODLLTHS .

F-=TIEHEEORELREVF VU UBEOBEL
BEICLTRD . BE%E Table 1 IKRY. FHHHEE
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Fig. 2 Calibration curves for metal-PAN com-
plexes

a: Co; b: Ni;c: Cd;d: Zn; &, @: see Fig. |

DHEE, 30 FHMOBR T 60% BEOEYRLIES
nix,dotz. PAN- 7 d— VI % BHE o Nz
5L, PAN O#KMTHHHT 50, #BEOT— T~0
HECHEFNIC &> THEEZ UL L.

33 FiMEROBIS SR
FRGEOBMBIBEOBREMNELXENICEUS
DEELATVS., KAKIEICERIN TS 7005k
WA E->CfafMmah, BAED PTFE 7— 7320
FEP70uANLAOBNEECREINS. BEEC
OEEKBEDETHRINS. EREEBOGEIE
HTPhSWIS, T—TIEBHEHOBZ < RIHEH
H-KEEOREFRBORNNEBRBIIKBRTZLEZD
nas.
EEBRTHERE L2 BHED T — 7 5 OEIEN
BLOR, ChsDEEOFEFEEPIKEVLHTS
5. 1B, R-YFV UKD ORIV LA-KEOSE
B¥E, FNEFAhORICBTS OBEKOEREH

EH, 488, H, HBE, A8, 1O PTFE 7 4 VAR L3 EHSREEOBE 483

54, 14X10° EREb B, X, BEEEOVF VO
7 aaRi A-KEOFERBEIL 8X10° tHEINT
N5y,

70U RNVAREORDVICERDO» 28K - BRL
TH, AR THREE L &BEEET — TICHiE< T
ot Ihhs, BERT—7RECBEIIEEL
TWAEDTHENEEZEZ O NS, JFV VEEOBERR
HeRMELRFR2FERBICHNS L B0 OT, &
BIKBRPICUE(LRRRR 2 BE - @BRUS, VF
VogKIE T —TICF < ahah -1z, PTFE OXMA
BHLIEBEORES TERBRII k> THBEIh 126
i, BHEBELE PIFE EOBIRALRT X, 350VWIE
BAROKERE (ELREOKBREI 7 vafsv
Lt R—Frhan) SERLTVSELDOLEEDN
5.

KETK, FRAFRTORBR - BRIC 30 2EE:
By 5, BROBERB TR RIREZBSEO OO
BEBREZLEL LIV, #-oT, BRICEYT B
HkoBmHEEEAREETH» 5. MUONILRNTHE
KELTD7uORNARBERYT 2RI, HRKER
BRI E LT 7 uoaR N ARIEI 4 5EROEBE
HHEC AT, 70kl ABHBERBICIES S &
BENTES; T TRHEL SN RAERBEST S
OINE/Av R v N2 IR -FVN - AF O R ERA = - 373 S
(BMxE, yzandyy) 2HWARIENTE S,

AR CIIAREED S OEEDOEYUI > VW TIEF T
Wiz, T 7 K BEEERE 7 < ROBNERERZE LB
BNEZIFRIL 6% TH-12. '
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Concentration of metal ions in water as electrically neutral complexes on a
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Isao Sanemasa, Takashi UsHiziMa, Teiko HAYASHIDA,

Takuo TocHiHARA, Kazunari IsHiBAsHI and Toshio DEcucH1 (Department of Chemistry,
Faculty of Science, Kumamoto University, 2-39-1, Kurokami, Kumamoto-shi, Kuma-

moto 860)



484

BUNSEKI KAGAKU Vol. 42 (1993)

A PTFE-seal-tape of 20 cm long, 1.3 cm wide and 0.1 mm thick was placed on the sur-
face of an aq. solution of 400 to 500 ml. Chloroform vapor was introduced into the solu-
tion and circulated in a closed system for 30 min. Then, the film was picked up and the
solute held on it was eluted with CHCl;. As solutes, Hg(II), Pb(II), Ag(I) and
Cd(II)-dithizonates and Co(II), Ni(II), Cd(II) and Zn(II)-PAN complexes were used
(dithizone: diphenylthiocarbazone; PAN: 1-(2-pyridylazo)-2-naphthol). For Cd(II)-PAN
benzene vapor was circulated, and for Zn(II)-PAN, CHCI; vapor was circulated for 1 h.
Recoveries of metal dithizonates and PAN complexes were more than 80%. In an acidic
solution, free dithizone is collected almost completely by the PTFE film, but can be re-
moved from the film while keeping metal dithizonates on the film by circulating CHCl3
vapor in an alkaline solution. When air or carbon tetrachloride vapor was circulated,
metal complexes were not collected by the PTFE film. The PTFE film surface is
assumed to be covered with a thin layer of liquid CHCI; upon circulating CHCI; vapor in
aq. solution. The present method is applicable to solutes with a large chloroform/water
partition constant.

(Received February 1, 1993)
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partition.

I %

&



