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The study conducted an experiment with copper ion SCEs, which used tetraisopropylthiuram disulfate as an
ionophore, by changing the composition based on six plasticizers and lipotropy. The composition that showed
the best response slope and response characteristic against copper ion was found when ionophore:PVC:o-
NPOE:KTpCIPB was 5.0:20.0:25.0:4.0. This composition had a response slope of 35.5 mV/decade within the
range of 1.0x10™°~1.0x10"7% M. In terms of the effect of interference ion, a minor interference was observed
in zinc, while most of the other ions experienced relatively little interference. They showed consistent poten-
tiometric responses, unaffected by pH fluctuations between 5.0 and 8.0, with 260 seconds of stabilization time
and 18 seconds of response time. This indicates that it may be allowed to make practical use of such response
characteristics when pH is in the above range. The standard deviation measured ten times each on 1.0x1070
M and 1.0x103 M copper solutions was found to be 1.31 mV and 1.92 mV, respectively. The lifetime of elec-
trode was about four months. They showed the exact response to cadmium ion disappearing in the measuring

solution through EDTA titration.
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2.1. AleF & 717

Polyvinychloride(n=1,100)x= JUNSEIA}2] AJekS- A}
L3190 714A|2 ARE-E Dibutyl phthalate (DBP),
Dioctyl phthalate (DOP), tris(2-ethylhexyl)phosphate
(THEP), 2-nitrophenyl octylether (NPOE), bis(2-
ethylhexyl)adipate (DOA), his(2-ethylhexyl)sebacate
(DOS)<} ionophore® A8 tetraisopropylthiuram
disulfide (TIPTS), PVC cocktail 81<] Tetrahydro-
furan (THF)= AdlichAFe] AleRe ARE-3ISIHE. tristhy-
droxy methyl)amino methane (Tris), EDTA, Aniline
& Sigmarte] AlokE ARESIdem o]lo] HFel ARE-
H A B AT o] AJoks ARSI, A
S Bl HolrE ARSIt H= A91e &
A2 GPH-411-100 Al2% (Gawin Int. Inc.)3 Ion
analyzer (Thermo Scientific Orion 3-Star Plus pH
Meter, Orion Ltd. US.A)E Alg-3sle] =431}

2.2. =M poly(aniline) 2| M=

A& 1mm, Z°] 50mm Pt #5408 2 =502
A oM ASe] FRLS 0.3 um AlZ03 BHg o]
|3fe] TS AT Fof] 40£1°C] S2olA Axgt
TR Y dF0=E ARElH e A5 xs)
Z2w =< Oron 90-20-00 AHE3IAT. B M=
A5 1mm, Z°] 50mm ®= /& AR Poly(aniline)
o] 7] shskd Aol ARE-gF 8942 aniline 0.03M
7+ 0.06M HCIE AFESIH. Polymerization EG
& G Potentiostat 273 AZ ©]&31.om AR A ¢
= 715 Al tate] 0.0volA 1.0v7HR] HYE o]
B3I 100 mv/sé] FAF S5 o] &3t Al
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Table 1. Composition of PVC Cocktail Solution

L FE) - ERA e - olgE

TIPTS PVC DBP DOP TEHP NPOE DOA DOS KTpCIPB Oleic acid THF
1 5.0 20.0 25.0 10.0 5.0
2 5.0 20.0 25.0 10.0 5.0
3 5.0 20.0 25.0 10.0 5.0
4 5.0 20.0 25.0 10.0 5.0
5 5.0 20.0 25.0 10.0 5.0
6 5.0 20.0 25.0 10.0 5.0
7 5.0 20.0 25.0 4.0 5.0
8 5.0 20.0 25.0 4.0 5.0
9 5.0 20.0 25.0 4.0 5.0
10 5.0 20.0 25.0 4.0 5.0
11 5.0 20.0 25.0 4.0 5.0
12 5.0 20.0 25.0 4.0 5.0
13 5.0 20.0 25.0 4.0 5.0 5.0
14 5.0 20.0 25.0 4.0 5.0 5.0
15 5.0 20.0 25.0 4.0 5.0 5.0
16 5.0 20.0 25.0 4.0 5.0 5.0
17 5.0 20.0 25.0 4.0 5.0 5.0
18 5.0 20.0 25.0 4.0 5.0 5.0

Sllol] o] Az AX|A= PVCE AR-stiom
7taAl= DOA, DOE DBE DOS, TEHE NPOEE A}
&35t o17& THF 5mlell &alek & 24 SUH=
Aol7te THFE A 1Az

24. IA| & ™39 M=
SCEse= 22 &7 slolx] INE A=t =414
poly(aniline)°] &2 37 Pt/poly(aniline)d=-2 PVC
&35 g9l 2| g0} Pt-poly(aniline)-PVCe] Al 5<%
FABIES Az om, A5 HAe] FAE 25101
mm =% ZE33). 2ol PAFE =2 5041°C 2
BollA 2447F AZ3le] THFS ¢Hd dA g 3 ¢
3] AxEH A= el e 3mmE Al9)S
A 75 FHE o]t 110°C
Al Fig. 13} 7o) A|zsi3ith.

25, BF 2 4 45l 0|2 24| M=
Cadmium ¥& £8& o]t Tris 0.0 Mo}t

Hydrochloric acidE ©]&3t>] A|xg pH 555 & &
oo AREEITE 1010 MellA] 1070 M7k Alz313d
o e o] JA] Cadmium FF 847 7o 7 &
HE ol&sted ZnNOy), CoMNOy), CaNOy),, NaNOs,,
Mg(NOs),, BaNO,),, KNO, NHNO, ¢ fole
1019~1070 M7HA] Azslgom Ael A= separa-
ted interference methodZ o]&3dle] =A3litt. o]

SSMe] ARk 10gKP ¢ =(E—Ep)/S+(1+2y/z,) xlog
aZ HEE Nicosky H7g24& o]-&3litt.

where,

E, is the potential measured in 1.0x103° M Cad-
mium,

E, the potential measured in 1.0x103° M of the
interfering compound,

z, and z, are the charges of the mercury and
interfering species,

S is slope of the electrode calibration plot.

— tetraisopropylthiuram disulfide (TIPTS)

\ THs THa
Hsc——CH § HC——CH.
4 RN ’
N—C
/

HyC—CH HT—CM3

l s
\ CH3 CHs
‘ 25 mv \
4 R.C.:0.996
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Fig. 1. The response characteristics of SCE based on TIPTS
ionophore in Tris buffered Cadmium solution.
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Fig. 2. Selectivity coefficient of SCE in various cation
solution.
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Fig. 3. pH stabilization range of SCE in tris buffered sam-
ple solution.
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Fig. 4. Stabilization time of SCE in Cadmium ion solution.
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Fig. 5. Potentiometric titration curve 30.0 mL of 0.01 M
Cd(NOs), solution with 0.01 M EDTA solution using
proposed sensor as an indicator electrode.
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