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Fig. 1 Effect of pH on the reciprocal of incu-

bation period

Composition of reaction mixture : [H3O3]=5 mM,
[Asc.=CHgOsl=1mM, [KI]=10mM, Temp.=(25
+0.5)°Cs A :[NasWO,J=5pM, B:[Na,WO0;]=0,
C : Difference of the reciprocal of incubation period,
(A-B)
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Fig. 2 Effect of hydrogen peroxide concentration
on the reciprocal of incubation period
Composition of reaction mixture : [KIJ=10 mM,
[Asc.=CcHgOs]=0.3 mM, pH=2.5, Temp.=(25%

0.5)°C, A :[Na;WO0;J=30pgM, B:[Na,WO0,;]=0,
C : Difference of the reciprocal of incubation period,
(A-B)
Bl
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Fig. 3 Effect of potassium iodide concentration

on the reciprocal of incubation period

Composition of reaction mixture : [H302]= 10 mM,
[Asc.=CsHgOs1=0.3 mM, pH=2.5, Temp.=(25%
0.5)°C, A [N32WO4J=30 p,M, B: [N32WO4]=O,
C : Difference of the reciprocal of incubation period,
(A-B)
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Fig. 4 Potential change of iodide ion-selective
electrode
Composition of reaction mixture : [H205]=10 mM,
pH=2.5, [KI]=10mM, [Asc.=CsHzO0s]=0.8mM,
Temp.=(25:-0.5)°C, [Na,WO;J: A 0, B 0.3, C 0.6,
D 1.0sM, Arrows indicate the appearance of color.
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Fig. 5 Calibration curve for tungsten(VI)

Composition of reaction mixture : [H;02]=10mM,
[KIJ=10mM, [Asc.=CsHsO0;]=0.8mM, pH=2.5,
Temp.=(254:0.5)°C, Curve is expressed by 1=
(1.754:0.030)[W(VI)Ix 10 +(8.7114+0.018) X 10-2
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Table 1 Effect of diverse ions
Ion Concentration Error of [W(VI)]
(pM) found (%)
Mg(ID) 50000 + 3.29
Zn(1D) 10000 + 4.59
Ca(Il) 5000 0
Mn(11) 2000 + 3.17
Cr(IIT) 100 + 8.67
Cr(VD) 20 + 3.60
Zr(1V) 15 + 6.41
vV({av) 10 + 2.75
Mo(VI) 0.05 + 3.60
Cu(ll) 0.5 + 4,89
Cu(IDt 0.5 — 4.00
Fe(11D) 0.05 + 3.76
Fe(IDTT 0.05 + 0.79
Fe(1IL) 0.5 +19.40
Fe(LIDT11 0.5 + 1.33

[W(VD)I=0.5sM, [KI1=10mM, [H,O;}=10mM, pH=2.5,
[Asc.=CsHgOs]=0.8 mM, Temp.=(25+0.5)°C; 1 [EDTA=
NasHedtal==0.5pM; 1t [EDTA=NasHzedta]=0.05uM;
11 [EDTA=NasHzedtal=0.5uM

3¢5 SEE PO

AEw, BRETEMRCEETEMPDOR v I AT
VORBEICIGR Ule. BIEFEE D TR,

kY (0.3~0.5) g #E0 x 5 L, 300-ml &— 3 —
CEED, EAK 15ml ST 5. BEE, B
1bIk3% Sml ®hnz, B MELCRELDBEHRE L
7, BIEEE 60%) 25ml % hpz CTinEL, 30 £
HEYRAEIES. R (14+]D) 15ml #inz, Eb
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KTH 70ml k1, (70~80) °C 1= 1 o, P
A% No. 5A ZHWTIFRL, & V7 AT VEBOIE
wIEER (2+50) THEE L, 0.1M KEBkrt U v
AW CINBARRL, AA7 5 A=TERERC 100ml
ETB. MEFRLC RIGREFO s v 727 v (VD)
BERK 0.6pM Wicd X5 HFMLME T5. #&
By BAGMEERANOMBHEED BgE L i LT
Table 2 ©R37%, LW +2% Thole. ZOR
gD oRFFER X ATEENR D Bueicd, Bl
By EDTA %70 0.05pM 2ind X 5IIC
Bilickon, 10% DEoADREXETUL.

Table 2 Determination of tungsten in tool steel

SKH 2 high speed ]SS 600-7 alloy

tool steel tool steel SKS1
Standard value 17.50 % 4.35 %
Found 17.81 % 4.45 %
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Application of iodide ion-selective elecivode to
catalymetric determination of micre amount of
tungsten (VL) by the aid of Landolt reaction.
Masamitsu Kataoga, Keiko NismiMura¥, and Tomi-
hito Kameara™* (*Department of Chemistry, Faculty
of Science, Hokkaido University, Kita 10, Nishi 8,
Kita-ku, Sapporo-shi, Hokkaido; **Present address :
Hakodate Technical College, 226, Tokura-cho, Hako-
date-shi, Hokkaido)

Kinetic method for the determination of trace
amount of tungsten(VI) by the use of an iodide ion-
selective electrode is described. Indicator reaction on
which the method is based is the oxidation of iodide
to iodine by hydrogen peroxide in acidic medium.
Trace amount of tungstate ion works as a catalyst.
Ascorbic acid was added to the reaction mixture to
achieve the Landolt effect. The iodine produced by
the indicator reaction is reduced rapidly until all the
ascorbic acid is consumed. Incubation period is
measured by tracing the concentration of iodide ion
by iodide ion-selective electrode. Concentration of
iodide ion begins to decrease just after all the ascorbic
acid is consumed. The reciprocal value of incubation
period is linear to the concentration of tungsten(IV).
The appropriate reaction conditions were decided
graphically. The most suitable pH and concentrations
of hydrogen peroxide, potassium iodide, and ascorbic
acid are found to be 2.5, 10 mM, 10 mM, and 0.8 mM,
respectively. The calibration curve for tungsten(VI)
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shows a good linearity in the concentration range
from 0.1puM to 1.2pM. Interference of diverse ions
were tested and Fe(I1I), Zr(IV), V(IV), and Mo (VI)
showed interference. Iron(I11I) can be masked by
the addition of almost equal amount of Na,H,edta.
Present method was applied to the determination of
tungsten in tool steel.
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