1157

A A A VBRI B5N\F DT L AV) OFESIR

AR IESE

IR

BER*

(1974 & 3 B 2 A ¥H)

SNFIwA(AV) 3, BEEBAFVILXsavikfidvoarE~D, BEBEPTORILERR
T 5. FORGHEEREZESTLE, logll-] M & L IITEBMZERT 50 ¢, BLEl
BERMBZEICLY, MESFrIyAQV) OFREBRTHTHS. REBRZERT DL T, =

VLA Y v A, REER XCHERBRY YV AORBIREOREICE, ERFIEEZEM L.
B, 0.55~2.8uM ©0ARFY v A(IV) OFEBTRTH D, HERLBERCKELZRLL.

WEA FVIZOWT AR EFT - 72

il

I i

HiSEEOTLLEIE LT, HMEOMBELERTAS
WrEhs BEARS BvE L D508, £ OEEDBEIBITIE, 1F&
AEREESHVOhTVWS. BiCEFRCH VT, #
BE O OSBRI H D, FKED 9 kI UHEYD 7
EiLff shTwa. tEEsto BRSIE & LT
i, ®¥—7a0s 37K, KFLovFRiy bEABH
EEEBLEATLIHED KEBH5.

—%, A7 AEME FRRICE D BOBAEET, L
PhBAOA T U EREE, BET 5 ERFRERA A
VERBERSRE SN, BAERLTETVWS. FE
OV, A F U BRBOEMSIT~DIGAZ S, @ER{bK
F-a2 oA Ao BLERRIGE FBLT €Y7
FoVD) BXIR 205727 (VD TonwT % L
fo. SEEEEERD Y v aA-a3 b Y Y A0 BLETT
FISZRBLTRF oY L (AV) OEREETE - 72

FEMIAI R COEERA o 2 a vibl4 A2 LOR
i, WRTRENS.

ClO;~ +61-+6H* =Cl-+31,+3H,0 - (1)

Yatsimirskii ¥, Z O EEE B+ 00 A AV)
EOH—REDIREW ST H L R2RL, HEREENhD
AaVEOREZIEERCX - THIEL, MEOEE2T
eotee (1) OFBEERE, [ L-THEXD
%%)m)-

, Al dI-]

dt d¢

* A AL K LR IR 610
&W8TH

EEIZIh
F72,

=K Cy- [ClO;~]1[H*]2[1-]

TR KERIGEETER, Ck MMERETHS. R
Q) BBH5TH L,

log[I-] = — K- Cy - [ClO;~] [H+]%+log[1-]*
[1-J=[I-1*exp(—K-Cyx- [ClOs~]1[H*+]%)
e (4)

Lin. zziw [I-1% v, a o{bid 4o 0 RikET
5. bOHEHLITRYS 3 YEORER =0, [I,]=
0LLC, WEATHRENS.

1
[13] =5 [1-1*(1 —exp[ — K- Gy [C1O, -] [H*]2])
-~ (5)

—7%5, aU{b4 F O BREBRIC VT, 4 4K
JSIROMICREATHEMEE N, KA I - TR
5.

_ 2.303RT

E—E, -

log[I-=] «orerereveeenenn (6)

T Ey BEETHD.

AETE, avih4 A0 BEICX D, log[l-] »E
BLiis - THbh DT, BAOREMWZELORIEIC X
D, filENF Y A (IV) OFBEBTETHS.

2 BB LORE

2.1 ﬁ B
R B8 37 _C EHERYD, pH 2 —%~—:
HM7-A, #Yvza—4&~—;EPR-3T, zw{h{+v



1158 JAPAN ANALYST

B : 1-125 BXULTATr vy 2y BILEKER

(SCE) : HC-305DS T& 5. %7:{88% 53 27°C i
{%’)7;\3
2.2 H

0.5M EHREEN V7 ABTE : TR

L.OX10-2M =w{bh V7 A% TSRS
L, »-BRARANT, SRMICHEEL L.

5.0 10-2M FREL L.

9.25x10-3M Wi+ ¥ -3 J v AW : Cu-PAN
BAREZFERALCEF v— MEEKRILI Y, BE2REL
7o )

DlEoRBRED - DITHER LEH KT, B4+
KeLBER_BREFEELHVIER LALDIOTH 5.

3 % B

3.1 & {f
2KDS0ml » 275 2aBEL, —FHTEE®RH
Yo LI a vibh Y v ABRE, fWFCHER &R
FEONRFOULBHEE LD, BEEKEILZ TERT
S0ml &L, R BIRKIRED 2 fEOREICHA%E
L, BECSCANTREEZ—ELT5. &kica vbd
VoL LIBREL Y Y LAREUERE 250ml £ —
KL, BEFS 20, A X CBBEEMD o 2 VE
WEEL, A2—5—% BVWCBREE2»ERERES.
I~2 5800 LT BABEE LD, MERE MEet +>
NF U LDEREE—H—Thnz, FEHCEE2E
Bhags.

302  EB{L-BF B RO AT
DLEDIBEIC X - T D e BAL- R iR#R % Fig. 1

] R t

Potential, V
|
ot
[
P
ny
(=1
El
<
LS
w
Q
jw)

E
{ !
0 5 10
Time, min
Fig. 1 Changes of potentials of an iodide~selective

electrode with time

The composition of the reaction solution is:[KI]=
2 uM; [H;80]=1mM; [KC103]=0.341 ;
[VOSO4J: A:3.5uM; B:3.25uM, GC:2.25uM;
D:1.75u4M; E:1.25pM; Temp.=27°C; Curve F
is measured with a soln. in which [KIJ=0.8mM;
[VOSO,4]=60 xM; Other conditions are the same as
Curves A—E.
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Table I Allotment of experimental conditions

. Number

Factor Reagent Concentration of levels
A K1 Ay=2puM  Ax=3uM Az=4uM 3
B H;50; B1=0.5mM By=lmM Bz=1.5mM 3
C KCIO; Ci=0.2M  C3=0.25M (C3=0.3M 3

[VOSO,J=2 puM; Temp.=27°C
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Table II Velocity of potential change in mV-min-!
obtained by the three-sided classification

Ay A, As
By B, Bs By B, By By B; Bj

C; 5.831 6.024 5.755 5.128 4.843 4.890 4.107 4.132 4.225
C; 6.309 6.135 6.289 5.161 5.242 5.229 4.484 4.251 4.353
Gz 8.081 9.281 9.091 7.156 7.273 6.981 5.089 5.822 5.019
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Table III Analysis of variances applied to the
data shown in Table II

Dispersion  § @ 14 Fy F
A 25.2422 2 12.6211 211.0552% F (2, 8,0.05) F<F,
B 0.1612 2 0.0806 1.3478 =4.46 F>F,
] 23.2948 2 11.6474 194.7726% F<Fy
AXB 0.2010 4 0.0503 0.8411 F (4, 8,0.05) F>F,
BxC 0.5800 4 0.1450 2.4247 =3.84 F>F,
AXC 2.9726 4 0.7432 12.4281% F<Fy
E 0.4786 8 0.0598 —
Total  52.9304

¢ ¢ Degree of freedom; V : Variance; Fy:
F: Valuc of F-distribution

§ : Sum of squares;
Ratio of variances;
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Conen. of KI, pM
Effect of concentration of potassium iodide
and potassium chlorate on the reaction
rate

[KClO3] : A : 0.2M; B : 0.25M; C:0.3M;
[VOSO,1=2 uM; [H,SO,]=1mM; Temp.=27°C
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Concn. of V(IV), pM
Calibration curve for V(IV)

[KID=2xM; [H;SO;]=I1mM; [KCIOs]=0.3M ;

Temp.=27°C; The curve is expressed by
»=1(3.3629£0.0172)Cy — (0.5661 +0.0328)

where y -is expressed in mV-min-! and Cy is the

concn. of [V(IV)]} in pM.

Correlation coef. r=0.9974
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Table IV  Effect of interfering ions

Interfering Conen. (pd)

i 2 20 200 2000
Cu(ID) - - - -
Fe(III) + + + n
V() - - i i
Mo(VI) - _ B N
WV - _ N N
Cr(v) _ . + N

The composition of the reaction soln. is the same as that in Fig.
3, and [V(IV)] is kept to 2 gM; Plus sign implies interference
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Catalytic analysis of vanadium(IV) by means
of an iodide-selective electrode. Masamitsu KaTa-
oka and Tomihito KamMBara (Department of Chemistry,
Faculty of Science, Hokkaido University, Nishi 8-
chome, Kita 10-jo, Kita-ku, Sapporo-shi, Hokkaido)

The oxidation of iodide ion to iodine by chlorate
ion takes place in an acidic environment according to

ClO,~+61-+6H+=Cl~+31,+3H,0

and is catalysed by V(IV)Y. The reaction rate is
determined by measuring the iodide ion concentra-
tion, which can easily be determined by the potential
of iodide-selective electrode. Integration of the ki-
netic eqn. yields

log[I7]= — K- C[ClO3~][H*]% +log[I~]*

“EBRETE

where K is the rate constant, Cy the concentration of
V(1IV), ¢ time, and [I-]* the initial concentration.
The potential change of the iodide-selective electrode
is recorded, from which the time required for the po-
tential change of 40 mV is estimated at the linear part
of potential-time curve. The rate is proportional to
the concentration of catalyst and so it is possible to
determine a small amount of V(IV).

The most suitable concentrations of KI, H,SO, and
KClO; were decided by the method of experimental
design of three-sided classification. The variance ratio
concerning the concentration of KI, as well as KClO;,,
is very high, i.e. the rate of reaction depends signif-
icantly on these concentrations. It is not found,
however, that there is a strong interaction between
the KI, the H,S0, and the KClO,; concentration.
The most suitable concentrations of KI, H,SO, and
KCIO; are 2 pM, 1 mM and 0.3 M, respectively. A
calibration curve with a good linearity was obtained
and by this method it is possible to determine V(IV)
in the concentration range from 0.55 to 2.8 x mol dm—3
in the reaction solution. This sensitivity is almost the
same as that of spectrophotometric method developed
by Yatsimirskii.1’® Fe(I1I) shows a strong interference.
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