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In this study, an iodide ion selective poly(aniline) solid contact electrode based on methyltrioctyl-ammonium
ion ionophore as a sensing material was developed. This electrode was made of Me-TOA 2.0, PVC 30.0, and
NPOE 68.0. The electrode exhibits a good linear response of 58.8 mV/decade (at 20 + 0.2°C, r >= 0.9998)
within the range of 1x10™" M~1x1032 M KI solution. When the electrode was used with different alkyl chain
ionophores and plasticizers, this electrode had the best result in response characteristics. The electrode showed
a good selectivity for iodide ion than any other anions and is suitable detect it in aqueous solutions of pH
3.0~12.0. Their standard deviation in the measured emf differences was + 1.2 mV at iodide sample solution
of 1.0x102 M and + 0.9 mV at 1.0x10™* M. Their stabilization time was less than 125 sec, and response time
was less than 22 sec.
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2.1. Al

Aniline¥} tetrahydrofuran(THF)= Aldrich AFe] Al
oRS ZRsl ARSI PVC =] XXJA|Q] poly
(vinylchloride)(PVC, n=1,100)¢} 7}4&:A4]91 2-nitro-
phenyloctylether(o-NPOE), tris(ethylhexyl)phosphate
(TEHP), bis(2-ethylhexyl)adipate(DOA), dioctylph-
thalate(DOP), and bis(2-ethylhexyl)sebacate(DOS),

d

dibutylphthalate(DBP) & Aldrich AFY] A12-S 79
3 a2 AMg3s1Sth. ionophore® ©]-83F Tetrahexyl-
ammonium Bromide(THA), Tetraoctyl-ammonium
Bromide(TOA), Tetra(decyl)-ammonium Bromide
(TDA), Methyl Trioctylammonium Bromide(Me-TOA)
= Fluka Al A1ES ALg3R0m, olsle] BE A1
o o184 Aots e wAFe| Aok AT, AF
o Ahg® ge Millipore Milli-Q water purifica-
tion systems o]&3sl] A2g GHATE A Z3IATH

2.2. MEM poly(aniline) &°| =2V

A5 1 mm, 4°] 50 mme] Pt 548 2] A
o2 AMgsIRew, A polymer ol ARE-SH
4L 0.03 M| aniline €93} 0.06 Me] HCl &
< o]&3ldth ARES A= 718 AFol diste] 0.0
VoAl 1.0 V7] 915 100 mV/se] FAF S22 30
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S th Cyclic voltammograms2 potentiostat(EG &
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Aol 7+¢ A9e 20 = 0.2°CollA Ion-analyzer
(Mettler-Toledo Ltd., England)Z o]-&-3le] 24313t}
pHe] =74-& Mettler-Toledo InLab 412 glass elec-
trodeE °l-&at o, 9 7| =2 double-junc-
tion calomel electrode Orion 90-20-00(Orion Re-
search, USA.)S o]&st9th 24 X2 W7l 0.1
mV7t 5 = ol fA1E o, 7He ML= siiom,
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24. OFHSL AlZH I ZS AIZH?

A kg3t A7+ 1.0x10° Me] pH 7.0 Tiis
buffer iodide £ WlollA] 2 AI7F & Z7d3ITh. <F
A3}7} o]Fox|H o] gl pH 7.0 Tris buffer &
A B gAog A|x3F 1000 mLe 1.0x102 M

W AT 2 Z33Hnt,
g WsP} 01 mV olske
5 % ol f42 W2 1Fste] skt

1.0x10" M KI &9 0.1 M Tris £4&
o pH 7.02 ZAE {9 B gdo 2 0|83l |
Z3I3Th o] £HS ] B §HoF 3l
Mol 1.0x10° M7HA] 8l4sle] w5 go=z o)&
Stk WEl o] oA, o] B
She goleo] E3HE 1x10° M &
L3k Wel o] 54 WHS separate solution
methodSSM)E  ©]-&3te] FH A om MelA S
K% & Nicolsky 8782 logK[y = E-Ep)/S+1+zy/
z)xlog a, (B 1.0x10° M KI glolr =48 2
9, E, & Wl 38k 1.0x10° M g9o)x =4
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Fig. 1~3°] THA, TOA, TDA ionophoreE ©]-&-3}
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& 3 7848 Yehll= 152 THA ionophore
3 HA=e] 79, THA:PVC:NPOE =3:30:
JS 715 9132, TOA ionophoreE ©|-&
A=) 79, TOA:PVC:DOA =2:30:682 %A

2th. 28]3. TDA ionophoreZE ©]-&3F A
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£ 50 mV
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w R.S.:57.7 mV/decade
D.R.:~1x10%M
b R.C.:0.9995
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1 2 3 H 5 6
Concentartion of KI / [-log (1 x 10™)]

Fig. 1. The response characteristics of solid contact elec-
trode with THA ionophore and NPOE plasticizer
in Tris buffered KI standard solution.
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D.R.:~1x10°*M
R.C.:0.9989
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E.M.F./[mV]
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Concentartion of KI / [-log (1 x 10™)]
Fig. 2. The response characteristics of solid contact elec-

trode with TOA ionophore and DOA plasticizer in
Tris buffered KI standard solution.
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TDA : PVC :DOS =2:30:68 R.C.:0.9998
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Fig. 3. The response characteristics of solid contact elec-
trode with TDA ionophore and DOS plasticizer in
Tris buffered KI standard solution.

2] 79, TDA:PVC:NPOE = 2:30:682 =4S 7}
A3 9L "ot 0|52 74zt 57.7 mV/decade, 59.2
mV/decade, 71.1 mV/decaded] 7+-& 71€7]E JEh)



o] JonophoreZ

o]A, ionophore We] €A77} A4S, 205
o]} jonophore 7+0] %1} o] F7tE|o] 7H8- 71871
7t AAE AL & T UL o] AFES] 7S HE9
£ 47 1x1010 M~1x10%° M(?=0.9995), 1x100
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2 Ho|AYh Fig. 4~6°] JeRd, Wel ol AdE
A TDAUr TOA®] 739, th& o] &0l that Ws)7}
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U 717 oA A ohE Jol2e) gk 2151y
= AAE AAE HRIth o]= Fig 4914 & &+ UX
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Fig. 4. Selectivity coefficients of the solid contact elec-
trode based on THA ionophore and NPOE plasti-
cizer in the various anion interference solution.
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Fig. 5. Selectivity coefficients of the solid contact elec-
trode hased on TOA ionophore and DOS plastici-
zer in the various anion interference solution.
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Fig. 6. Selectivity coefficients of the solid contact elec-
trode based on TDA ionophore and DOS plastici-
zer in the various anion interference solution.
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E YR o], Wl 9] octyl 71 ol sUE
methyl 712 & 739, € o]0 gt zls}Ho]
ZraEo] ole] gk Wyt o=tk ©] MeTOAS
ionophoreZ |43t M=9] 73 A= Fig. 79 e
Witl. TOAZ ionophore® ©|-&3 A3} H|w sl
£ oo, 48 7Ie7e 2FY "olRle A3E Yen
QA TH59.2 mV/decade — 58.8 mV/decade), 7+&
e W9E YERIAZAx1010 M~1x10°2 M), %
3 o]2of st Axl= THA, TOA, TDA ionophore

£ AR W Hy siAe dle e iy

R.S.:58.8 mV/decade
D.R.:~1x10°*M
R.C.:0.9998

E.M.F. /[mV]

1 me-Toa :PvCc :NPOE =2:30:68
i 2 3 H 5 6

Concentartion of KI / [-log (1 x 10™)]

Fig. 7. The response characteristics of SCE with Me-
TOA ionophore and NPOE plasticizer in Tris
buffered KI standard solution.
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Fig. 8. Selectivity coefficients of the solid contact elec-
trode based on Me-TOA ionophore and NPOE pla-
sticizer in the various anion interference solution.
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Table 1. The response characteristics of SCE based on THA, TOA, TDA, Me-TOA ionophore

Stabilization time  Response time Stabilization range in pH 1x10% M 1x10* M

THA 230 s. 33 s. pH 3~10 + 14 mV + 1.3 mV
TOA 150 s. 30 s. pH 3~9 + 1.2 mV + 1.1 mV
TDA 200 s. 28 s. pH 3~11 + 1.2 mV + 1.2 mV
Me-TDA 125 s. 22 s. pH 3~12 + 1.2 mV + 0.9 mV
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Fig. 9. variation of absorbance in Acetonitrile solution of
Me-TOA ionophore: a, acetonitrile solution of KI:
b, ME-TOA and KI solution: c.

1 50 mV \

emf/[mV]

T T T T T
0 5 10 15 20
AgNO, / [mL]

Fig. 10. Potentiometric titration curve of 20 ml of 1.0x
10° M KI solution with 2.00x102 M AgNO,,
using the solid contact electrode basec on Me-
TOA ionophore and NPOE bplasticizer as an
indicator electrode.
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