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In this paper, the potentiometric sensors with the new neutral carriers were introduced. These electrodes were
poly aniline solid contact electrodes with PVC matrix. The poly aniline layer was prepared by aniline elec-
tropolymerization on platinum substrate from Hydrochloric acid solution. The PVC layer was built with the
PVC, the plasticizer and the neutra carriers, that were tetraoctylammonium bromide and tetraoctylammonium
nitrate. The electrodes based on these neutral carriers that selective respond in soln. sample to nitrate ion. The
electrode using tetraoctylammonim bromide as the neutral carrier showed the best response to nitrates at low
concentrations and superior selectivity for the nitrate ion than those using other tetraoctylammonium nitrate
neutral carrier. The best limit range of the electrodes was ~5.13x10°° mol/L and its calibration curve slop was
58.34 mV/decade, when we used the NPOE plasticizer. The 90% response time was less than 32 sec. and the
stabilization time was 38 sec. These electrode continuously contacted 10° mol/L soln. sample and the distilled
water for six weeks without any loss of performance. Especialy these electrodes have shown the best selec-
tivity in the anion soln. sample and best stability of emf..
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2.1. Al%F & 7171

Tetraoctylammonium bromide(TOA-Br)= FlukaA}
o] AJokS A}g-38l%1 0™ Tetraoctylammonium nitrate
(TOA-NO,)= TOA-Bre] Br ©o]2& NO; °ol°o=
w33le] Azslth. TOPE Aldrichi k] Aloke AlME-
S 7HaAlZ AME-E 2-nitroPhenyloctylether (2-
NPOE), dibutylphthalate (DBP), dioctylphthalate
(DOP), bis 2-ethylhexylsebacate (DOS)= aldrich

oX,

= 233

Abe] AJoFS AMR-El AL tris ethylhexylphosphate
(TEHP), tributylphosphate (TBP)= FlukaA}e] A]oF
< ARgE o™ 3-Nitro-oxylene NOX)& TCIAM]
AloFS ARESISITE EHE A Zol o]€F aniline,
tetrahydrofuran (THF) ¥ polyvinylchloride (PVC,
n=1100)= Junseir}e] A|oFS ARE-aIGATE. o 2ol 4
ol ALEE RE NS BT ARS AMEEIA
I A AFS Fol] BT gol2FE o83t

<=3k At AFH 28 polymerizationS potenti-
ostat(EG&G model No. 273A)% o|&sIo A=
98] =48 GPH-411-100 system(Gawin int. Inc)
7} Ion analyzer(model 355, Mettler-Toledo Ltd.
England)E ARg-sle] 4319t

2.2. Tonophore &M

TOA-Bre Ao 215 A5 ARE-38laL TOA-NOs=
Chloroform 15mLe] TOA-Br 05gS &3iA]7]2
0.01M Sodium nitrate §< 60 mLE ©]§3t &
5 A7) Yol Eelsiien & FolA Bro
iono] LAEA] & wWi7lA] A& o]g wsle] A
B A=

2.3. =M poly aniline E2| M=

A& 1mm, Z2°] 50mme Pt FE4L & AF
o= Ao el ARgE £982 0.03 Mo
aniline €3} 0.06 M2] HCl 48 o] &3t ARE-
gk M= 715 A=l gidted 0.0 Vollx 1.0 V7ix] 8
915 100mV/se] FAF £E2 303 =3 Z9t AR
© 2 poly(aniline}sS A=A o] 2 AFS &
o]24¢} 1M HCl Z+z+ 1AZF &< 'FAht
60°C ovenollA] 5AI7F F<F 7AZate] Alz313iT.

24. PVC 2§ 89 9 1| MF ™39 M=

PVCE AAA 2 ARE-3te] AAA], 7HeAl, TOR 5
L8RS THFO) =9 A|lze PVC &3 &9 A
=4 poly(aniline)°] &2 Pt/poly(aniline) =
o] Pt-poly(aniline)-PVCe] Al 5 JJ3=F 5
THFE 3% ZASAIA Azl om Bgk o] &9t
Hg FPER Ao HAA A= FAE 2.
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Fig. 1. Nitrate ion response characteristics of SCEs based
on tetraoctylammonium bromide ionophore with
various plasticizers in nitrate sample solution,
-H- NPOE, -@- TEHP, -A- DBP, -¥v- DOP. -@-
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Fig. 2. Nitrate ion response characteristics of SCEs based
on tetraoctylammonium nitrate ionophore with
variaus plasticizers in nitrate sample solution,
-H- NPOE, -@- TEHP, -A- DBP, -¥- DOS.

oA - Al

- ATE - FE

aniline Solid Contact Electrodes”t NO; &< o]
A Yeil= 78 A5 24 Fg 13 Fig. 291
EF it TOA-BrE Ionophor® o]-&3fe] )23k
Solid Contact ElectrodesE°] Yel& 78 71719
-3 HSE vkl 2 NPOES 7HAAlZ AMg-g
A=e] A7 7P & e 718719 W 78 el
= Yeiiz flem ~513x10% Me] 3 Dynamic
range?} 58.34 mV/decade®] 7¢ 71€715 Yeh|L
lom ojuje] 242 lonophore : Plasticizer : PVC
=0.015:0.192: 0.093°]21t}. TOA-NOsE Ionophore
2 ARSI A= SCEsEe] Yeldls 248 71€7]
o} 7S HQE BwalH 714A] NPOEE 7HAA=
AR 9] Aot 7P & S 718719 W #
& WS YERIR 9lem ~3.631x10° M| L
Dynamic range®} 59.21 mV/decade®] 7§ 718715
el AL 9l

TOA-Br¢} TOA-NO; Ionophor7t 7 NO; ©]-29]
78381990 Br o3 NOg ©|29] o2 wdlke] 4
=2 Qlsled 784t TOA-NO;Z IonophorZ AR}
£ SCEsX®rt} TOA-BrZ Ionophor®Z ARE-8l= SCEs
7F 6 w2 FEoAE NOj o2l o 2 7H-33i99d
A2 Bl

o] F H=o] Uehlie pH ®islo] we QA
gt BlE Fig. 3ol Yepich. TOA-Br A=) 73
% pH3~8, TOA-NO, A=< 7% pH4~89 H9
oA pHO] F&F FAsA eI lojA] o] 9
ellA pHeF &3 NO; o9 FxZdHo| 7Fs
g Ao7 Helt)

Fig. 49} Fig. 591 TOA-Br A=o] Yehl& 43}

i - pH3~8 = A
4 / w - - - L
i °
% 1 ’/’. LN . pH4~8 .
= | ) ——e—5 —o—o—
w Ta
s ] o
w
10
4 ]
T T T T T T 1
0 2 4 6 8 10 12 14
pH

Fig. 3. The pH range for signal stabilization of TOA-Br

SCEs -H-, and TOA-NO; SCEs -@- at pH buffered
sample solution.
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Fig. 4. The potential drift of Solid Contact Electrode

based on TOA-Br neutral carrier in sodium nitrate
sample solution
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Fig. 5. Response time of SCEs based on TOA-Br neutral

carrier when 5 mL of 102 M Nitrate ion solution
was injected into 10® M Nitrate ion solution.
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Table 1. Ion response characteristics of SCEs with TOA-Br and TOA-NO, neutral carrier to different anion backgrounds

(-logK)
Cr Br I Clo; BrO; 105 H,PO;  HPO? HCO;
TOA-Br 2.0 1.9 1.6 1.7 1.9 1.9 2.2 34 2.3
TOA-NO, 2.0 1.7 1.6 1.6 1.6 1.7 1.7 2.6 1.7
CcoZ C,0; SCN- OH- NO,  CH;CO0~ SO B,0Z CrOz-
TOA-Br 34 35 1.6 2.2 2.6 2.1 4.0 2.6 26
TOA-NO, 2.6 3.0 1.6 1.7 1.9 2.0 2.6 2.8 2.5

Table 2. Ion response characteristics of SCEs with TOA-Br/TOP neutral carrier to different anion backgrounds

(-logK)
cr Br~ I- Clo; BrO; 105 H,PO; HPO;  HCO;
TOA-Br/TOP 14 1.8 1.6 16 1.7 16 1.9 2.6 1.7
Co% C,0;7 SCN- OH- NO; CH,COO~ SOZ- B,0% Cro}-
TOA-Br/TOP 2.8 1.4 1.6 2.1 19 2.3 34 2.8 2.5
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Fig. 6. Nitrate ion response characteristics of SCEs based
on tetraoctylammonium bromide ionophore with
various plasticizers and TOP in nitrate sample
solution, -l- NPOE, -@- TEHP, -A- DBP, -v-

DOFP, -&- DOS.
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Fig. 7. The pH range for signal stabilization of TOA-Br/
TOP SCEs at pH buffered sample solution.
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