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& doll Nemstianv]-&717F who] SFobal 3L, = obte] |l obie] B F<) s Zhgo|-2] Adl Aol
A A=A 53] sEgoleol gk 2 o0 AAHAL logKe e = -2.59% ol F-2 & ¥4
t}. o] 5] AREAITE tinmbse@A] A2 A7kl W Al BE EAE = 3, 3F o] ARSEle = Al
gz} 34 B4 HokE Wk glsieh

ABSTRACT. Newly synthesized 15-Crown-5 derivatives including anthracene were used as neutral car-
riers for ion selective electrodes to determine potassium ion by potentiometry. Among the five neutral carriers
studied in this work, N-(4'-benzo-15-crown-5-ether)-anthracene-9-imine was found to be the best in terms of
selectivity and stability. The optimal composition of ion selective membrane was 1.0, 33.0 and 66.0 wt% for
neutral carrier, PVC and plasticizer, resperctively. Addition of KTpCIPB used as a lipophilic additive improved
the Nernst slope and the selectivity of potassium ion over alkali and alkaline earth metals. Especially, the selec-
tivity of potassium ion over ammonium ion was remarkably good(@%m; =-2.59). The response time was
also excellent (§~=5sec) and continuous use of this electrode for three weeks has not changed the selectivity
and analytical characteristics.
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Fig. 1. Structures of 15-crown-5 derivatives used in this work.
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Fig. 2. Schematic diagrams of potentiometric device (a) and
setting of ion selective electrode (b).
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Table 1. Nernstian slope, linear range and relation coefficient for the various neutral carriers used in this work

Neutral carrier Plasticizer Nernstian slope (mV/decade) Linear rangp (pK Relation coefficient
Compound | DOA 43.4 5-1 0.9972
Compound I DOS 38.7 5-1 0.9942
Compound Il DOA 56.5 5-1 0.9997
Compound IV DOS 16.2 31 0.9672
Compound V DOA 49.0 5-1 0.9972

< ol oAl FAR AMgSte] ol lElyg AFL W o Ha A Zhe] Holupr) FEalalnh.

= A=

=32, o] Al 3t G EE dAR|Eg4e] 3
$EAE ZAlslgIv). 7t o] 24 d A EAIE HsiA
ofe] 71| 7kaAlE AREske] A4 H A S v
watgrl. olw FAWlE  1wtw(neutral
33 wt%(PVC): 66 wtd%(plasticize®) 3}gie}. ©]ol] o
3 7F$EA48 2Asled Nernstian slopez A7t
A A ARAGE Fele] Table 1, 12|32 AHASE
T3] Table 2o Vet 2E o] 2AlElA] B4
o] Zgole wWafiA 7 2 AEAdE Hold
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Compound Il-based membrage’l2A4Z DOSE-
AMREE o TP 2 A E Byl o), Zhgeld
Y35t 7]127] Fkel 38.7mVidecade. o]2A4ql zke]

A PAA K 4 5 e =7 9 oleE

carrier) :

Compound IV-based membrafied] sj+1= 4=}
A7E A A ZA o] ozl HA AR £AE}
3L gleiA] EAdu el 7RAlE wlekslA WA 71
ZHeAE EAE Bghket, 2] e) AdA 2y ISE
2 AN A5 Al s vehisieh

2237 compound V-based membrafiet] &A=
7HeA 2 DOAE AMESIGlS wof wlmd £ 7%
A& Vet 718719 Fke] 49.0 mV/decade. ¢
2] membrang.v} £ 715 Wolont, vl &
A & dup 254 FEa S & 5
o] FA-SHAE AM-El EAle] ol vgl 45
=7} g =27 e s A4EY,

o|Ake] AHAFAE ¥, compound lll-based mem-
brang] 735l $A 71€7] kel 56.5 mV/decade
2 o] 342l Fhell ZA k] G E} goid Ao
2 vehgel. E£31 Table 2 Yehd A3 Al A4
2 u|Isl] BgkE Ael® oE el wlE] FAE
HE o] 2o e A TS Hodv) oy AdA
& K*>NH, >Na>Li*>Mg**>Ca&*2] A2 vepdo}.
a3 EAuepe} viebdg)e] Fvigte] gy AloR
Hol FgHA oA o= HE lipophilicale}a o7
B2 7taA et ZARE weksiAl WEAl s, AR
7S AMEsle] 784S v ESE AdA | A9

AL ZF A7) 31A} o}l @k 7R H} ARl A

Table 2. Selectivity coefficient of the compound Ill-based H-= 3kt

membrane electrodes to alkali and alkaline earth metal ions

.. . t
_ Selectivity coefficienogK®$
Neutral carriers KM

Na© Li* NHS Mg Cc&

Compound -1.69 -1.85 -116 -282 -2.28
Compound -1.13 -211 -1.79 -261 -244
Compound -2.15 -3.69 -212 -3.84 -4.20
Compound -0.22 -0.35 -0.30 -0.47 -0.43
Compound -1.19 -2.08 -125 -2.78 -244

7tad R0l 0 ZSEY. 71A Y FFel vl
Zgol el e AE5AE dobir] HsiA, 7kaAl
= bis(2-ethylhexyl)adipate(DOA), bis(2-ethylhexyl)
sebacate(DOS), 2-nitro phenyl octyl etoeddPOE) L
237 dioctyl phenylphosphonate(DOEBR)H A7)
oluf AT 2AH]E 1.0wt%(neutral carrier) : 33.0
wt%(PVC) : 66.0 wt%(plasticizer. 3}gi.ow, -Fo]
20) 5ol o A9MEslE 245¢ Fig. B Ve
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Fig. 3. Pontential versus concentration dfi¢h for the dif-
ferent plasticizers used in the compound Ill-based membrane®
electrode: The background electrolyte was 0.05 M Tris-HClI,
pH 7.2(a, DOS; bo-NPOE; ¢, DOA; d, DOPP).
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Fig. 4. Potential versus concentration ofiéh for the dif-

ferent neutral carriers used in the compound lll-based mem-
brane electrodes: The background electrolyte was 0.05M
Tris-HCI, pH 7.2; Composition: compound Il : PVC : plas-

ticizer =x: 33 : 67-x (Wt%).

Table 4. Nernstian slope, linear range and relation coefficient
Table 3. Nernstian slope, linear range and relation coefficientfor the different neutral carrier contents used in the compound

for the different plasticizers used in the compound lll-basedlll-based membrane electréde

membrane electrode

Plasticizer Nernstian slope Linear range  Relation
(mV/decade)  (pK") coefficient
DOS 53.3 5-1 0.9998
o-NPOE 41.7 4-1 0.9986
DOA 56.5 5-1 0.9997
DOPP 27.4 3-1 0.9682

2001, Vol. 45, No. 1

Contents of neutrdilernstian slopeLinear range Relation

carrier (wt%) (mV/decade) (pK") coefficient
0.5 52.9 5-1 0.9999
1.0 56.5 5-1 0.9999
15 55.2 5-1 0.9999
2.0 25.8 5-1 0.9999

& Compound lll: PVC: plasticizer = x : 33 : 67-x (Wt%).



36 FRME - AR - TR - REIR

Table5. Nernstian slope, linear range and relation coefficient Table 6. Nernstian slope, linear range and relation coefficient
for the different compositions of DOA, PVC and neutral car- for the different KTpCIPB contents used in the compound ll-

rier used in the compound lll-based membrane eleétrode

based membrane electrbde

Contents of DOANernstian slopeLinear range Relation
(X=wt%) (mV/decade) (pK") coefficient

x=33 56.5 5-1 0.9997
x=31 54.7 5-1 0.9999
x=35 49.7 5-1 0.9998

& Compound lll: PVC: plasticizer = 1 : x : 99-x(wt%).

2489l compound 119 e 1.0 WtvE LA
3 BlaL 7R ek PVGY 3RS A AL E b
A FNe] =hE A2l O]HH«I 2] S Sl
o o] AR5 TAll FHd 7127
A AXAEH$E 5ke] Table & vehysivt.

Table 5|4 ¥i= ulsl Zo] RE whZo] =}e|7)
o9 Zx)E dAuk, ZAEIA PVCOL AR)se &
o] B Aol =] glo] Frlsle] ulekA9)
Zhol ZF A VR 71€7]= 50.0 mV/decade)
32 Nernst7]&7]el A=A J3+8 B.giv}. wehA
PVCe} 7haA|e] jhakE 747t 33.0, 66 Wtig- sFsiet

ZRY oMol gl mE HlES. A At
AE AR H7Veld g | =] FReA, AdA 2
23 A5 QAo PRI 3RS ol ] f)sA
o 2 AFS s &, AR A7
KTpCIPBe| ¥ek2 0.05-0.6 wt% 717 vhekslr] &
A} o] Fd-2ukAl ek UA A B 7}
A9l PVCY] ke AR wElAA el =
& AR A5 A7 dERE sl o o
o] ANAFE-E A8t AW 7127 3k, AR
9 ABAGE T3] Table 6 e it

Table &4 ¥= u}e} ko] KTpCIPBY &efo] 0.05-
0.3 Wt% Ale]e| A= thHE-2 Nernstian7]&7] 7ko]
54.0 m\p]Ako 2 Bl Z xjo|7} glony o] Fol|A
3tgke] 0.2wt% Y W= 57.5 mV/decade 714 £

71€7] 3& VP, 22} ko] 0.3 wid% Hvt
w2 7l H}EW%’V} FolAaL 71%71, A A1
7F A 23S 4 5 e wEiA AR 27
7 dA = o)At 37}51134 v B ol A7)
AREA 7127} S ey Aer Azt
o

254 AH7AE A7Hel vel 9 obe] 9 ok
Ze) Egdeel Higt AdA A oI55 el 9

Contents of

I " _._Nernstian slopé.inear range Relation
lipophilic additive P 9

(mV/decade)  (pK") coefficient

(W% of KTpCIPB)
0.05 55.0 5-1 0.9999
0.1 54.4 5-1 0.9999
0.2 57.5 5-1 0.9999
0.3 54.2 5-1 0.9999
0.4 47.2 5-1 0.9923
0.6 41.1 4-1 0.9827

& Compound IlI: PVC: plasticizer: KTpCIPB=1.0 : 33.0-x/2 :
66-X/2 : X(Wt%)

Potential, mV
B

-7 6 -5 -4 -3 2 -1 0
Concentration, log (M)

Fig. 5. Potential versus concentration of KTpCIPB used in
the compound lll-based membrane electrode for the different
alkali and alkaline earth metal ions: The background elec-
trolyte was 0.05 M Tris-HCI, pH 7.2.

shod gt 72 AFS Fobslgit 2, Fae] A9
ZHSEAHS Mol 02wio®] KTpCIPBE Eital=
ASE Aslsdct. of= 7] obe] 9 °L7£ﬂ§:“\
=] ANHE54E 2%k Fg. &l vEhR

E o] S v o], e Ease| dist *dE—H
A 7 73le] Table 71 Jehiigiet. o] Table]
= o] 5] APAS Mt AEs] Flar] $s)e]
F319] AMeAE Ho|= valinomycing FA-HA R
o] 43 AFE A WP E AAsle] AL o] 24
gk A A Fste] A el ge}. o] Tablel
Al o = glFe] g o] 2Fe dsiA 2y AdA
o] L, 53] NH/ ol Hisirl= 2 3he] -2.54
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Table7. Selectivity coefficients to alkali and alkaline earth metal ions for compound IllI-based membrane electrode and valinomycin
based membrane electrodes

Neutral carriers Na Li* NH,* Rb* Cs Mg ca"
Selectivity coefficient Compound Il -2.27 -3.95 -2.59 -1.00 -2.00 -4.08 -4.45
pot
(logk,.", Valinomycin 429 -471 -182 041 038 -391 -2.82

= 4 A7HIE €A Ak dEg =2 A= al &
WS & 4 vk =3 v A valinomycin - -F, B AZMC] B AEE AT 5 gloee)
Plehzl Ae7bA] Aol FAPIARE o858 A%

9 SRHERoE NHJo) sl AEAe] Held I Chung S bis(15-crown-5)FEAE F4

e veEpIGE e B A58 AMEe R AR o] 83k ol HSiM toel] 023 A|7ke] 9

NH/7}F vk Soiglts Aol dsiiis gelee] & xeky B3slglon, = Hassans'®] rifamycing

Ae] AlgH} Golsle]et AE e} TN R 0|43t AjeMe] FHEAIE 10422
ZI2A|1ZE EX . oA AV R ek 294 Jot 2 e B gk vl gl

A A71E A Azl A A=k 2l s TFe| ek AL A4 H7AI7E A5 A
78 AZbE ZAlEII. AejA 49 0.05M Tris-HCI  of] X3 oJ3ks abolir| $Jsle] 24 A7)
(pH 7.2P14 KCl S22 Zhgol2-& 10°Mol|A 10° A A5 IS A S ¥ e 9
MZ 100 Z7A S | A7ke] W2zt L1mv o A wtof| A A7) 2kl whE HHFEEAE W
R A 3k A8 s Ak AR sle] Mkel AfA H7HAE W e 2ARle
oluf o] AZE Fig. &l Yehygiet. 28 M Hio compound lll : PVC : plasticizer : KTpCIPB=1.0:32.9:
A2tE A5 FeAIT o] to=hRE wWEA I 65.9:02wt0& 393, A A7HAE W =
Zholl sl of BEERl AlgsA HE FhE FA Z434]%= compound Il : PVC : plasticizer=1.0 : 33.0:
e A & g v wed o] IRIES et 66.0 Wt =& Alzbsle] ZHgol 2o digh 493
EA4E 71718 At Fig. 7(AR] vEMISE. =
o] 18elAl Zb ARE7|7tell vk Nernstian’]-&71&
T3le], A 7S 924 g A5 7187 #
# A Fig. 7Bpl “ERIE. o] 1RleA B
2r PPestee Tt e uhe} o] 44 HIHAE WA e whe] H4oli=
1 7M1 7127 Fkel 50.0 me] g viehfa A
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