NG RVATE-IOIMI A O RBERBL:
B ATF o (VD) RONFDOILNV)OIS5{1 7+
VBRI & MO
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HEZ, MR BR
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2y 7 AT (VI) ROAFTTANV) 13, _AFFYRYE-2 Y01+ 0 BIGETER S ik
Bys., RISEEVYO =YL A v OolBRERZ, a7t vBEREEBEZRVGERL, B
ML IER E ORRS S, BEERS A EER L. EBBEE 0T R YR yERF LY A,
avibs Vv ARORBBEEOREEIE, £V /A7y (VD) oFEBIEHSVWTIE, £hFh 12.5mM,
60pM Bt 75mM, S+ A (V) oEEICREWTE, 12.5mM, 50pM Bt 80mM TH 5 7.
ZOLBERWT, 2v /ATy (VD) 3055 6.0pM 5T, S+Yva(V) m0x»s 100pM %
THREEWRBTHD. X, UEAF V20 THIRAET- 2.

bR LR  EEILRT R EI0OZES TH
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1 &

BEMOTMER T, RIGEEOBHIX, BLAEL
BEBIGE IR, BREYY, B3 LLTELDHBRT
WA, L LB -T, £~ v s5 7Y, B
FEY, BAEED RO 4 vEEEY V107 L OBRSHT
BAFALCHRE BN LTW5, BEB1L, =29kl
A A VEBEE A\, SAdFVEvEEF Y vA-=
v{bA Y v A DBEBETRICRERRG LT3, £V 7
F VA & VOBEEVCOWTHRE L. 4H, F—o
FREEEANT, 2 v Z7AT v (VD) ROAFow A
(V) OBERIT -,

a b1 4 1L, BEBRF T E Y s YERA
FVIE LT, KADI S BEINS.

i

BO;~ + 2I- + 2H+ —— BO,~ + I, + H,0O - (1)

ORI, RESTEEE Uin & b b B RES ~ETT
Bh, v AT v (VD) 7 om—ftoEmiERc
X0, RUCHEEIRE HEMT5. avbipr + v IBE
KR UT, =A% v s vBROKES & VEEY RS
e Foz by, RERER U TOL 5 Rmsh
%.

. d[I-]

o E{I-7 4+ kCg[I-] -evvevvenen

(2)
A, £ ERE Cx LB 2 EEER, & i
ML TN E EDREFRTH S, a vt + v
BEE VT, RINEBEFO =2 v{bi1 4 v OEEEE
FRETH LI, RIGEE L MR - o R
B, EOEELT -,

2 PEERUCE
21 & B
Fuibpa 4 v BEN, WEEH [-125 Ta vk

A v B, ko HC-205C BlfEfns v 2 BE2,
i HM-7A B pH A — # —[TEH L THESEL L.
EBARIVE, 056 BIA Lo — £~ Tk - CHIEBL TEHEKL
Fr. TRTOERE, iR PSTC REEL 5> 2V,
(2540.5)°C TfTF » 7.

2.2 B

50mM S FyvhwEES MY v AEEK R
ISR A F Yy R VBT Y Y v A BRI
(NaBO;-4H,0) 1.5386g K0 x5 L, KIZEMLT
200ml 2Lk, ~AFFVYRTEAAVIEISRLLT
VWO T, WEERIZRFL, EMILCHERL L.

96.03mM 2 v /S AF VEEF P U v AVENE ¢ LR
REHMR 2V S RAT VIS b U v AZRFY (NaWO,-
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2H,0) 3.2986g Z/KICEMLT 100ml & L,
VERZILSBERESWERIZIYD, BERRELE.

11.99mM & L b A5 D VERF b U 7 ARV HER
ME LA L NF D VERT b Y AR EkFY (Nag-
VO,-14H,0) 0.4361g %&by, KiZEML T 100 ml
L, Cu-PAN ER¥E2HY, Fur—-IHEECIVE
EEARELE ZTOMoRMBRTHEFERHEZAY, Kix
FTRC, A AV KEEARRETERICL - THE
LCHAL .

it g

3 % B

3.1 &

v A7 v (VD) %ER THED BFY LT xR
. ART7S A2 2@EEREEL, —Fr, S0mM <
AHFVAVEETF Y AR 25ml, 1M = v{ka Y
AR Sml LFBBOX VIAF VEEF N Y T AE
WHIED, KE2WML T 50ml L9% GAEFA). fiFD
ARA7F Ay, L.SMEE 5ml, IlmM =sv{ry
wa 3ml BEED, KT 50ml X35 (BEB). W
S5 2a% 25°COERESREL, WEr—E & L,
BB ARERZ HO 100ml €—n -z <, 14
VEE AT e A VEBRELIAL, RE—F—Th
BA LI BLBMNEIET S, BANEELTHLE
WBEnz, R ESEHY FEHXE5. MBKCE
EBToavibr Vv ABEEINZ CERE, RIGERD
BACIB2 vt 4 vRECIELHT 21D TH
5. ArvwaV) 4, BEREBOFIECHITINL.

32 FISBEROSEHEMOKE

SV ETEEF Y A, 2vihs Uy A RO
o5 h, 2EOBEYEEL, 1HHOXOBERE
b, —EEOMEEAETRIN UcBBEMELEE Y NE
LT, BHEBErRDI.

302eF ~NNAFFVRVEEAAVIEE OBRE NS
Bboz v 725 v (VD) BEY 1M b, S
FE VRV A VBEYELI e CREHE E v Wl E
L, BEEEYRE Lick 5, Fig. 1 @R TBIRAE
Bhte., _agF vk ol o viEE 10mM L RT,
RISEEN—ENORAEY LD bickh, 12.5mM

ARBELRE L. Arvva(V) ol & LS
&Y, BERBD 7S 7B bR, HF#EER 12.5mM
TH i,

3:2:2 I 9ibipA AV BEOKRE Srova(V)
R L Lic bl EOBMOBLEEE, a1+ v
JepE Lo BRI, Fig. 2 WRT X5k, (30~75)pM
OFIFET, RIGEEDNERA—T LoD T, RBEE
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Fig. 1 Effect of sodium peroxoborate concen-

tration on rate of potential change of
iodide ion-seleciive electrode

Composition of reaction mixture: [KIJ= 20pM,
(H,S0,;7 = 90mM,[Na,WO,;J = 1pM; Temp. : 25°C

2.0p

1.0+

dE/dt, mV/min

L !
00 50 100

[KI], pM
Fig. 2 Eflect of potassium iodide concentration
on rate of potential change

Composition of reaction mixture : [NaBO3z] = 12.5 mM,
[H:S80,7 = 30 mM, [NazVO,] = 0.1 mM; Temp.: 25°C

% 50uM ¥k L. Xz vZx5 v (VD) w8l & Lk
By, 40pM L ECRA—E D RISRER R LADT,
60 M EREERE L RE L.

3023 FHEEA F VBEOKRE ~rvva(V) %
L Lick &0, RIGEE ORBEERFM%Y Fig. 3
ST, BRI, BRERBE 30mM i RGEE D

2.0
5
g
E
=
5ok
=
3

o L )
0 0.05 0.1
[H.50,], M

Fig. 3 Effect of sulfuric acid concentration on
rate of potential change

Composition : [NaBO;] = 12.5 mM, [KI] = 50 pM,
[NazVO,;]=0.1mM; Temp.:25°C

BAEERTCELY, HEREY 30mM & L. x
VAT (VD) L35 & &k, RIGEEL 75
mM DG IEIE—E & o T, L LRI X,
TRERILEE ¥z by, ML L7 & S RISEE
DM B0, MBREYEIEOLERSS. Zh
LEERLTC RERBEEY 75mM & L.

3.3 RER
BMEREMEY A, 31 OBRIFIH > TRERZIF

— 150}
A

£ g

5] D
@]

175} E

g —110F F

g G
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-— 1 I
70 5 10

Time, min

Fig. 4 Potential change of iodide ion-selective
electrode with time
Composition: [NaBO3J = 12.5 mM,[KI] = 60 M,
[H;S0,] = 75mM; Temp. : 25°C; [Na,WO,]:
A0 BO,5 C1.0,D20,E 3.0, F 4,0, G 5.0,
H 6.0pM
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Bl 2v7Ax5 v (VD) @BEY 0~6.0pM FCF
b2, Fig. ¢ WRTBMA-BEEELEL. FHo©
BRIZX S, ERFHO ERNE MEOx vy
(VD) BECHLTT =y b33, Fig. 5 0RHifE
BHRBELhS. X, Fig. 6 wirowa(V) oREE
R, RERIE, Srowa (V) BE 40uM it
BERD 2RO ERE ko7, COBEEL SN T

Wisv, FEwkrh, 0~6.0pM F TR v IRF v
£
g
~
>
g
=
5
1 )
% 3 3
[W(D], uM
Fig. 5 CQalibration curve for W(VI)
Composition : [NaBO;7 = 12.5mM, [KI7=60uM,
[H:30;] = 75mM; Temp. : 25°C; The curve is ex-~
pressed by y = 0.5828 Cg + 0.6747, where p is dE/d¢
in mV/min and Cg is the concentration of W(VI) in
¢M; Correlation coef. r=0,9996.
g
g
=
=
=
5]
OL 1 j
0 50 100
[V (V)]: !-‘B’I
Fig. 6 CQCalibration curve for V(V)

Composition : [NaBO3] = 12.5 mM, [KI]= 50pM,
[H,50;] = 30mM; Temp. : 25°C
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(VI) RO 0~100pM FTO 32w 4 (V) OFEEI;N
MEETHD.

34 IHEA 4 v D

BADERBA A vORr v AT v (VD) RUOA5ow
A (V) OEECRIETIHEDCEE Y Table 1 R 21z
RUTe. IFEA & vORER, BENETAMESE +
VBEEH LT, (0.1~17) byt BE
AAVOIRFELICREESL, XFELLVREEL T, ThF
NIETORIGEERREL, b 02 ROTHENE.
DEEET o7, #UD 1, _addyhvit-a ok
Y1 A v o BACRITRIG Y T 5 &5 B 2355

(VD i, KEBETD. X, = vlulq 4 VB
0 LTk & IRBHURACE #6215 v %, BRBLALY

B TH I &0 FUSEIE~ D BAL, K& gL
5.
Table I Effects of diverse ions on catalytic
determination of W(VI)
fon _ Divers_e ion Dcvli;ntion
Added as  Concentration (mM) (%)
AICLIT) AlCH; 30.0 + 5.4
Fe(IIT) Fea(SO4)s 0.3 +11.6
Co(II) CoCl, 3.0 —34,0
Cu(ll) CuSOy, 3.0 + 2.9
Zn(Il) ZnSOy 30.0 — 4.6
Cd{dn) Cd(NO3): 30.0 + 5.4
V(V) NazVOy 0.03 +20.0

The composition of the reaction solution is the samec as in Fig. 5.
Concentration of W(VI) : M

Table 2 Effects of diverse ions on catalytic
determination of V (V)

Diverse ion

Ton Deviation
Added as  Concentratiom (mM) (%)
AL(IID) AlCl; 50.0 118
Fe(UIT) Fey(804); 0.5 +33.8
Co(i) CoCly 0.5 —-20.6
Cu(II) CuSO, 50.0 +25.8
Zn(ITy ZnSO, 50.0 —17.0
Ca(iny Cd(NO;), 0.5 + 7.1
W(VI) Na; WO, 0.005 +20.6

The composition of the reaction solution is the same as in Fig. 6.
Concentration of V(V) : 50uM
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Application of an iodide ion-selective electrode
-to the kinetic determination of tungsten{VI) and
vanadium (V) by their catalytic effect om the
peroxoborate-iodide reactiom. Masamiisu Kara-
-OKA, Masahiko Tagamasar and Tomibito KAMBARA
(Department of Chemistry, Faculty of Science, Hokkaido
University, Kita-10, Nishi-8, Kita-ku, Sapporo-shi,
"Hokkaido)

The oxidation of iodide ion by peroxcborate ion

takes place in acidic milieu and is catalyzed by a trace
amount of tungsten(VI) or vanadium(V). When the
concentrations of peroxoborate and sulfuric acid were
kept in a large excess in comparison with that of iodide
ion, the reaction rate was proportional to the product
of catalyst and iodide ion concentrations. The reaction
rate was followed by measuring the concentration of
iodide ion by means of an iodide ion-selective electrode.
The appropriate reaction conditions were decided
graphically. The most suitable concentrations of
sodium peroxoborate, potassium iodide and sulfuric
acid for the determination of tungsten(VI) were found
to be 12.5 mM, 60uM and 75 mM, respectively, and
for the determination of vanadium(V), they were
125 mM, 50pM and 30 mM. A calibration curve
of good linearity was obtained over concentration range
0 to 6.0pM of tungstate. The calibration curve for
orthovanadate showed also a good linearlity in the
concentration range below 40uM, but deviated at
the higher concentration. However, the determination
up to 100 M was feasible. Interferences of diverse
ions were tested, among which Fe(III) and Mo(VI)
interfered strongly.
(Received Aug. 25, 1978)
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