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Dynamic Property of Iodide-Selective Electrode and Standard
Addition Technique for Determining Iodide

Shigenari WASHIZUKA
Department of Chemistry, Asahikawa Branch, Hokkaido University

of Education

Abstract

A dynamic property of the iodide-selective electrode has been carried out for the determi-
nation of iodide by means of direct potentiometric measurement of the iodide activity in a sample
solution adjusted to constant ionic strength with potassium nitrate. A solid-state electrode for
iodide (Tda, model 1-125) and a double junction type reference electrode (Téa, model HC-305D)
were used. An almost linear calibration curve was obtained to the iodide concentration down
to 107® M, and the slope of the curve was slightly less than Nernstian: 58.5mV at 25°C per
decade of the concentration range of iodide 10-% to 1073 M,

The iodide membrane electrode was preconditioned by soaking in a ca. 103 M potassium
iodide solution for an hour. The electrode potential was equilibrated by stirring within several
ten seconds after dipping the electrodes into the test solution having the concentration range of
iodide 107% to 102 M. The selectivity was measured in 1071 M solution of the interference, and
measured selectivity ratios for anions were thus listed: CN~>S5,0,% >SCN-, Fe(CN)g#~, Br—>
104~>Fe(CN)¢*~, OH~, SO2~>Cl-, COy?, B,O.*~>BrO,~, CrO,%, HPO* >Cl0Q,~, CH,CO,,
ClO;~, CryO;* >H,PO,~>NO;~. The electrode does not respond to most common anions such
as OH-, SO, Cl7, COs*~, NOy~ but responds to silver complex ions such as CN~ and S,0,2.

Regarding the standard addition technique in analysis with the iodide-selective electrode, a
simple method for the determination of the response slope was tested as follows: To a standard
iodide solution in which the iodide and the reference electrodes were immersed, known amounts
of a standard solution were added and the potential difference, ¢, was successively recorded.
The response slope, &, was calculated by the following equation : e=/k-log(C,V,+CV)/(V,+V)C,.
Where C;V, and CV are, respectively, the concentration and volume of the initial standard
solution, and of the added standard solution. Then, the usual standard addition method was
applied to a sample solution using the modified Gran’s plots. These known addition techniques

offer the double advantage of being rapid and easy to perform.
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Table I Apparent selectivity ratios of various
anions for iodide-selective electrode

Anion —4dmV Kser®
NO,;~ 436 41x10-8
CO* 329 2.7 %x10-8
Cl= 320 3.8x10-°
SO~ 314 4.8x10-°
Br- 236 1.0x10"*
ClOy~ 404 1.4x10°7
ClO,~ 388 2.7 x 107

"BrOg- 361 76x10"7
10,~ 266 3.1x10-°
H,PO,~ 431" 49x10"
HPO2 314 46x10-7
Cr, 04 404 1.4x10-7
CrO2- a7 - 6.5x%x10-7
CH,CO,~ 398 1.8x10-7
B,O;- 336 2,0x10-¢
OH- 302 7.6 x10-%
Fe(CN)g*~ 301 8.0x10-%
Fe(CN);*- 198 43 %10~
SCN- 204 3.5x10-¢
5,0, 86 3.5x102
CN- 20 4.6x10!

» Calculated fronil \;alues of 4 mV_(":'E«;——Ej) .
measured at a concentration of 0,1 M

EREOIEFIL CN->S,0,2>SCN-, Fe(CN)g#-,
Br->10,~>Fe(CN)g*-, OH-, SO, >Cl-, CO.*-,
B,0.2~>BrQ;-, CrO,*-, HPO,2~=>Cl0,~, CH,CO,",
ClO;~, Cry0:>HyPO, >NOy~ &7 ot Kea b1
JAFVERED [ £+ VEE~DREROBE LS
DT, Ker D/PEEE 2 UFEA 5 VAOEEITN
2o,

A 4 VR 01 M ¥HFFT2HEDa v FEA 4 T

HNTHA 4 vBEOEES Fig. 4 Rl R
HOFRFT Fe(CN)e?~ 41 4 v I h Kea D/NEE
A A Y (Kea<<107%) 1 0.1 M JFELTYL, 10°M
DATEA A VOBMITIZEAEFEDIZEN
bhnh, (8) AnbLMbiink 5L, a<Keray
DL ENBED a HNMERTEEMT (10) Rz Lis
Py, L L e BTl bIEBAIT—F & 7t B,

ai>Koerray S0 B Liciio THEBC 2 9 FEA 4+ v
~DIEEERT. 3 v{bgRics 3 A 8E#] CN-,

S5:0:7" A A4 vita vHES 4 VERICH O INET AT,

(76)

vs,SCE

Journal of Hokkaido University of Education (Section IT A)

g =100

1.

—200

=300

January 1974

2 3 4 5 i 7 8
~log C-

Fig. 4 Response of iodide-selective electrode

mV

=100

E vs,SCE

—200

_—3 i}
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(1) 0.1 M KNO,; (2) 0.1 M K;80,;
(3) 01 M KCIl; (4) 01 M KIO,;
(5) 0.1 M KBr; (6) 0.1 M KSCN;
(7) 0.1 M K,Fe(CN),
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Fig. 5 Response of iodide-selective electrode

BT L QIRED LWLY,

to CN-, S,0,, and to I~ in [-—CN-~
and I-—8,0,* binary mixtures

(1) X=I"; (2) X=CN-, at pH11; (3)
X=5,0"; (4 102M KCN in I~
solution, at pH 11, X=1I-; (5) 10~* M
Na,S,0, in I~ solution, X=I"; (6)
10-* M KI in CN- solution, at pH
11, X=CN-
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—F. (G Vo +CV) _ . c’

e=k-log iy, —#logg (15)
AELNE, (16) Ap b

VotV e C

S0 (v (16)

wiBE, (Vi+ V)V 100 3V Fm oy b0 (Vi+ V)V 109 =1, V=0 O &% BAEED = 58 &
DRRBHEOBRE C #RD B, 1k (15) KL b Co=Cl{10%*(1+V/V)=V,JV} & 1LT C, &
BEHOFT 2L 4 T&52, ARBRTIE (16) Xé 7 r v VT2 HEYIS S o1,

41 & C 5 &

RE C, O Voml i C oEMsw Vml 2¥RINT 28054 8k & AR 770 212,
(15) Kk »T e xf logC'ICy Ei=ik E %f logC! 7wy FOBEBOZ 5/ b AikD SRS
AEERTIL C=10%C,, Vy=50ml & L=, B#EEORAENE V & 5ml & ThiE, Hngoq
AVEE C 13 C 010475, EHRO—FIL LT 10°5M oE#EKe 103 M ofEiEgs
1ml FOURMUTHELERY Fig 6 0RT, 1 4 Vil 0.1 OfE ClR2RERO /TG 10%
e A Vv A, 05 OPETILEFRES ¥ v 24 A\ ic, Fig. 6 ks C#iE: 10°M 25
HERC SRAERDLT, WEBEZBIRMOZ S5F b 2RDHB L 585mV Litot:, ZOHET

Table II Determination of iodide in solutipn by

the standard addition method (Sample
solution : 50 ml, £=0.5)

Sample taken, M Found, M Error, %
2,0x10-% ©1.99%x 10 =05
5.0x10-¢ 493 %10 —14
2.0x10-% 2,04 x 108 +2.0
5.0x10-% 4.95x10-° —=1.0
2.0x10* 2.02x10-* +1.0
5010~ 510% 10~ +2.0
2.0x10-3 1,99 10-° —-0.5

50x10-3 500x10-8 0
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Fig. 6 Calibration plots for iodide

-1 Nernstian slope of 59.1 mV at 256°C

10 S EREID b 2R 5 L, 108 M~: k=573mV, 10~ M~ : k=585mV, 10~ M~: k=
58.5mV, 1073 M~ : k=58.0mV iz bii-,

42 4 F L & B

FEEEO—FIE LT, 2x10° M oa vibn 1w a5k 50ml @ 1x10* M OEERE%Y 1ml
FOWM Ui EAY Fig. 7 wiRT. k1L 41 TR 573mV k Lz, ERROZSE L VREY
B L 1.99x10°8 M, Wy —05% kit kb HHEHE 59.1mV & LCREARDB L
2.08x10° M, ‘L +4%ich, FWPEDa vFA 4 VOERCAFELVIRN LRz
Table II 3. SEROEFIIFEKD 20~100{% L L, 41 ootk ofixfuvic. ohb
DR 2ZUADHEETERTED Z EMAbM 5. REROEREA, LRERY A THEECE
ExRDps L, —1T~+5%ORBICHEI T B 0¥, KGEOMERIFEIMES FEE L RIFTH -
fe.

ARG, IREZ 5L & P& R 5 ERL BT 5 0T, AIEORERECINE - 5 r—
BT, 14 VEERHMOERHOL\ 2, WHBMLOER O\ E0EELD T D DI NET
5, WEREROEBLMBTE DL BV THe, 44 ViliEik 05 & LT IR

= #

2R A VEBRERCTEOIRRRMEA A+ VIR, IBEHEE, &1+ voSsRLi o
A VEBOBESEE L, 2 vbh ) v AR ORREMEZNET A el b, BECa v REA A4
VOREARD D EERRL T, Bk 2 vEA A VEEONE L OMIZ 1071~10"0 M T X
WEMBIFRA AL, B 5 EIRERE X b @i hE <, 1070~10" M Tl 585mV (25°C)
THote, 107"M DIFCRBEMIETL, coBEMIMRHRBATHS. 01 M FROERE
frms bR DR A & VOSBRI CN-> 5,042 >SCN-, Fe(CN)gt~, Br~=>104>Fe(CN)4?~, OH-,
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S0, >Cl-, CO4%-, B,O;*~ > BrO,-, CrO,2-, HPO 2~ >ClO,~, CHyCO,", ClO;~, CryO.2~ >H,PO,~
>NOg~ DIFEF /N Ieh, ¥ 7 v, FAMMA A vOBEEE LY, i, EBREMDGIE
T, ¥F, 2URAFVEBEOREZ Sl RD, ZORAMELY BT 1072~10" M HEo = v
EH ) o ARBEHOM 4 VIEEYER L TR B &, #HEA2Y L1,
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