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Fig. 1 Absorption curves of QAI and its zinc

chelate at pH 8.5

I': Zinc chelate, 5.00 g Zn/25ml us. reagent blank;
2 : QAT us. water
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Fig. 2 Effect.of pH on absorbance of QAI and
its zinc chelate

1 : Zinc chelate, 5.00 g Zn/25ml us. reagent blank;
2 : QAI ovs. water
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Table 1 Properties of metal chelates of QAI
Maximum pH range for Molar
Metal ion wavelength full color absorptivity
(nm) development e (x10-4)
Zn 582 5.0~10.5 8.3
Mn(II) 575 8.5~10.5 7.9
Co(IT) 604 3.0~ 6.0 4.7
Ni(IT) 581 5.5~10.0 6.7
Cu(I) 573 6.5~11.0 7.5
Cd 571 6.5~10.0 9.7
Hg (1) 572 6.5~10.0 7.0
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Table 2 Effect of masking agents on the formation of QAI chelates at pH 8.5

Masking agent Concentration(M) Zn Mn(II) Co(IT) Ni(II) Cu(ID) Cd Hg(I) Fe(IlD)
None —_ -+ + + + + + + +
DTCS 10-2.1 + + - + - - - t
MPtt 10-1.9 + - - + + + + —-
Citrate 10-1.4 + + + + + + + —
Thiourea 10-2.4 + + + + + + - +
DMG 10-3-4 + + - — + + E= +
Trien 10-2.4 — + — — - + + +
Tartrate 10-1.7 + + + + + + + —

NP : Na metaphosphate;  Trien : Triethylenetetramine;

tion; — No coloration;

DMG : Dimethylglyoxime; +
+ DTCS forms a colored chelate with iron(lII);

Complete coloration; = Incomplete colora-
t+ Molecular weight of MP was assumed to be 612.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

ik =

o B A 4 v fli 4 B h, WA+ v oEe i
L. #5%% Table 3 joiRd. #Avvab<r 5y
v ARERS BB A vFR LcEM EET L S L
CIEBEEYETSH. =y r (1) ORENE LD,
TERKI EDKEASFTCFIT D iR L A7 7eak
Rt Fo L Bbhs.

Table 3 Effect of foreign ions on the
determination of zinc

Foreign Added Absorbancet Foreign Added Absorbancet
ion (mg) at 582 nm ion (mg) at 582 nm

None 0.255 Fe(III) 0.60 0.265
Ni(ID) 0.001 0.263 V(V) 1.0 0.265
Mn(II)  0.030 0.263 Pb(Il) 1.2 0.264
Cd 0.020 0.265 Bi(III) 10 0.258
Cu(1l) 0.020 0.265 Mg 40 0.255
Co(II) 0.060 0.266 Ca 30 0.257
Hg(Il)  0.40 0.260

Zinc taken : 5.00pg; T Ref. reagent blank

3.8 FEOKH
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Tt AWK 24 BERMERA LT inds o ToRERE
DAERAZRML, EbicfKLIcbOTHS. Mk
OB e 5 EIDE RAHO I & B REIIR < —
HLTW5.

Table 4 Determination of zinc in tap water

Sample taken Zn C.V.

(mi)  APorbaneet oy (%)

Present method 15.0 0.425 558 0.32
PAN method8> 15.0 0.285 567 0.12

1t Average of five determinations

t 55 E
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Spectrophotometric determination of zinc
with 2-(8-quinolylazo)-4, 5-diphenylimidazole and
nonionic surfactant. Hiroto WATANABE and Nobuo
YamacucHr  (Department of Applied Chemistry,
Muroran Institute of Technology, 27-1, Mizumoto
-cho, Muroran-shi, Hokkaido)

Zinc reacts with 2-(8-quinolylazo)-4,5-diphenyli-
midazole (QAI) to form a water-insoluble chelate,
which can be rendered soluble in water with a nonionic
surfactant. The blue zinc chelate in a micellar solution
of Triton X-100 has an absorption maximum at 582
nm. The color develops rapdily and is stable for at
least 24 h. The absorbance of the chelate at 582 nm
is constant over the pH range 5.0 to 10.5, whereas
that of QAI is constant from pH 4.0 to 9.0. A combined
use of sodium citrate, N-(dithiocarboxy)-sarcosine
(DTCS) and sodium metaphosphate (MP) is effective
in order to mask foreign ions. The procedure is as
follows. Place the solution containing less than 20 pg
of zinc in a 25 ml volumetric flask. Add 1 ml of 1 M
citrate, 1 ml of 20% (w/w) MP solution, 2 ml of pH
9.0 ammonia buffer, 30 mg of DTCS and finally 2 ml
of QAI solution (QAI, 0.050 g : Triton X-100, 20 g :
water, 80 g). Dilute to the mark with water. Measure
the absorbance in an l-cm cell against a blank at
582 nm. Beer’s law holds for {(1~20)pg Zn/25 ml}
and the molar absorptivity is 8.3 x10%. The following
amounts (pg) of foreign ions are tolerated for the
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determination of 5.0 yg of zinc : Fe(1II) 600, Mn(II)
30, Co(11) 60, Ni(1I) 1, Cu(II) 20, Cd 20. The method
can be applied to the determination of zinc in several

tens to several hundreds ppb level in water.
(Received Aug. 3, 1978)
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