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Fig. 1 The selectivity coefficients of an electrode
based on o-nitrophenyl octyl ether-plasticized PVC
membrane containing trioctylmethylammonium chlo-
ride to anionic surfactants and several hydrophobic
anions

(1) alkyl sulfate ions, (2) alkanesulfonate ions, (3)
alkylcarboxylate ions, (4) tetraphenylborate ion, (5)
dodecylbenzenesulfonate  jon, (6)  8-anilino-1-
naphthalenesulfonate ion, (7) di-2-ethylhexy! sulfo-
succinate ion, (8) perchlorate ion, (9) 2-
naphthalenesulfonate ion
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Fig. 2 Potential response of o-nitrophenyl octyl
ether-plasticized PVC membrane electrode to alkyl
sulfate ions
(1) hexylsulfate ion, (2) octylsulfate ion, (3) decyl-
sulfate ion, (4) dodecylsulfate ion, (5) tetradecyl-
sulfate ion

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

234 BUNSEKI KAGAKU

(1)

|

(2)

|

Electrode potential/mV (arbitrary)

)

Electrode potential/mV (arbitrary)
60mV
Z;///y///ii/;;;f/;

log C

Fig. 3 Potential response of o-nitrophenyl octyl
ether-plasticized PVCG  membrane electrode to
alkanesulfonate ions

(1) 1-hexanesulfonate ion, (2) l-octanesulfonate ion,
(3) l-nonanesulfonate ion, (4) 1-decanesulfonate ion,
(5) l-undecanesulfonate ion, (6) di-2-cthylhexyl sul-
fosuccinate ion, (7) dodecylbenzenesulfonate ion

LBV —EELBEBDIE, FTIYIWRVEY ANF Y
A+ >DILVERICEDFERBOETOLDTH 5.
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Fig. 4 Potential response of o-nitrophenyl octyl
ether-plasticized PVC membrane electrode to alkyl-
carboxylate ions

(1) nonanoate ion, (2) decanoate ion, (3) laurate ion

A A ICH LT, 107°~1072M OEEHHETH
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Table 1 Performance of dodecyl sulfate ion- selec-
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Fig. 5 Potential response of o-nitrophenyl octyl
ether-plasticized PVC membrane electrode to hy-
drophobic ions

(1) 2-naphthalenesulfonate ion, (2) 8-anilino-1-

naphthalenesulfonate ion

3.3 BAOWBHTWHILL iz PVC BRBEO K
FONHEBA A (DST) ICHT BEE OB

NPPE DI E#T7 VFVE (Cy, Cio Cuu) 2B
Do b T2 VTUF LI FIVTHELL I
PVC BERIEMHO DS™ i T 5ICEHOREER %
Table 1 IZ/RT. Table 1| S OA[ERITH B o-= FT 7
LTINTNFENLI—F VDT VFNVEORELSEMT
B> T, A[¥{L PVC REIEREO DS™ I3 5%
BN, BT aEM1ITEDLNI. DST KT HKE
BROMEE, ERNISEHEBO/RT o-NPOE THEILL
rERENS, BLBRESRVI ESS Mo, BRI T
VR VD RFBEHSEINT 516> T, AEHE PVC
EOMRBESETL, 8L PVC B ST BHEID L
HETHEEHSBEING, TOLHTBRO T IVFIVEHE
DRFEHNHEMT 5126 ->T, PVC RO EH|HER
BHAKHPICEH LR T80, BA 4 Y ORESET
L, BROBEOETEAONALLDEHMEI N
629).
DEAMFELOBEONIEREZELDHEHLERDES T
H5.

tive electrode based on plasticized PVC

membrane
Plasticizer Linear response range (slope)
NPPE 107°M to 1072 M (52 mV/decade)
NPOE 107°M to 1072 M (56 mV/decade)
NPDecE 107°M to 1072 M (52 mV/decade)
NPDE 1075 M to 1072 M (48 mV/decade)
NPTDE 107°M to 1072 M (42 mV/decade)
NPPE: o-nitrophenyl phenyl ether; NPOE: o-

nitrophenyl octyl ether; NPDecE: o-nitrophenyl de-
cyl ether; NPDE: nitrophenyl dodecyl ether;
NPTDE: ¢-nitrophenyl tetradecyl ether

(1) 4 A v HEREEER O T VX VEDRFER & RE
BA 4 VEBROBA A VI s 6 BFURK (kA4 +
VEME) OFREEE OMICE, EEK 0.55~0.6 DERR
B0, BUREROT VEVEEZ S DREEH
KIOBIBHOIERE L, TUXLUREA A>T LE L
ANKYVEBA AV STUINANEVEA A Y OETH
-7z,

(2)0o-NPOE TH[¥L L 72 PVC BRI D BRI, o-
NPOE CTHEBIL L7z M)A T FNAFNT VEZT A
AX v BAF VRHIKETHERBD CI™ 4+ v HED
BIRGHED, W10 kol it LAy X
UGB R R,

(3)PVC BEOR¥AIE U T, o-NPOE F&E X% H0
12EBORTE DOMREIC DV THE L 12854, o-NPOE
EHWIZERDY FTYVHREA A V1 ICR U TROBRVDIR
EMRRT.

A A VR 2RI U s WETE{L PVC BERIEE 4 + »
HREEUREBROISEME S LT, REEEAA 4 >
DFEADHFEMEEBEE Uz 4 A~ OBUKENIBES L Tn
DT EDHEINT. Sk, REEERIA 4D PVC
BEREAOREED, HEICHT 2FFICOVT bRE
THFPETHS.
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Anion response characteristics of an electrode based on plasticized poly(vinyl
chloride) membrane without added ion exchanger. Takashi MasapoMme™', Ji-guang
Yan™?) Toshihiko IMato™? and (the late) Nobuhiko Isipasar** (*! Department of In-
dustrial Chemistry, Ariake National College of Technology, Higashi-Hagio, Omuta-shi,
Fukuoka 836; >wNing Xia Research Laboratory of Metrology, No. 8 Park St. Ying
Chuan Ningxia, P. R. China; *3Department of Chemical Science and Technology,
Faculty of Engineering, Kyushu University, Hakozaki, Higashi-ku, Fukuoka-shi, Fukuoka
812; ** Department of Industrial Chemistry, Faculty of Engineering, Kinki University in
Kyushu, Kayanomori, Iizuka-shi, Fukuoka 820)

The potential response of an electrode, based on an o-nitrophenyl octyl ether (o-
NPOE)-plasticized PVC membrane without added ion exchanger, to alkyl sulfate,
alkanesulfonate, alkylcarboxylate ions and to several hydrophobic anions was
investigated. The electrode exhibits the Nernstian response to alkyl sulfate ions having
more than ten carbon atoms in alkyl chains. For alkanesulfonate ions, the electrode
shows the Nernstian response to dodecylbenzensulfonate and di-2-ethylhexylsulfosuccinate
lons, but does not to ions with less than eleven carbon atoms in alkyl chains. For alkyl-
carboxylate ions with seven to eleven carbon atoms in alkyl chains, the electrode does not
show the Nernstian response, but does to tetraphenylborate and 8-anilino-1-
naphthalenesulfonate ions. In order to correlate the response characteristics of the o-
NPOE-plasticized PVC membrane electrode to the anionic entities with the hydrophobic-
ity of the ions, the selectivity coefficients of an electrode based on an o-NPOE-plasticized
PVC membrane containing trioctylmethylammonium chloride as an ion-exchanger was
measured, because hydrophobicity of ions is related to the partition properties of ions be-
tween an aqueous solution and the electrode membrane. As a result, the o-
NPOE-plasticized PVC membrane electrode was found to show the Nernstian response
to hydrophobic anions with a selectivity coefficient of more than 10%°. The potential re-
sponse of the electrode, based on the PVC membrane plasticized with o-NPOE deriva-
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tives, to dodecyl sulfate ion was also investigated. The best plasticizer among o-
nitrophenyl phenyl ether and o-nitrophenyl alkyl ethers (Cg, Cio, Cig and C)4). for the
dodecylsulfate ion-selective electrode in terms of linear response range and sensitivity was
o-NPOE.

(Received December 26, 1991)

Key word phrases

0-NPOE-plasticized PVC membrane electrode; relafionship between the response of the
electrode and the hydrophobicity of ions; alkylsulfate ion; alkylcarboxylate ion;
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