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Fig. 1 Selectivity factors of chloride ion-selective polymeric membrane electrodes (C1-ISEs) based on
ester, ether compounds as plasticizers

Sensing material: methyltridodecylammonium salt (MTDDA); DOA: dioctyl adipate; BBPA: bis(l-
butylpentyl) adipate; DOS: dioctyl sebacate; DPP: dipentyl phtalate; TEHP: tris(2-ethylhexyl)
phosphate; NPOE: ¢-nitrophenyl octyl ether
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Fig. 3 Selectivity factors of CI-ISEs based on
methyltritetradecylammonium salt(MTTDA) as a
sensing material
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Fig. 4 Selectivity factors ‘of CI-ISEs based on
methyltrihexadecylammonium salt[MTHDA, (A)]
and methyltrioctadecylammonium salt [MTODA,
(B)] as sensing materials
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Fig. 5 Selectivity factors of C1-ISEs. based on tet-
radodecylammonium salt(TDDA) as a sensing mate-
rial
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Fig. 6 Plots of the selectivity factors to SCN~ (A)
and HPO,”” (B) against the number of carbon 6

atoms of alkyl chain in methyltrialkylammonium
salts ‘
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Fig. 7 Relationship between selectivity factors and
enthalpy changes of hydration

(A) O: MTDDA/NPOE, @ MTDDA/1-UDA,
(B): O MTTDA/NPOE, @ MTTDA/1-UDA; (1):
ClO,~, (2): SCN™, (3): NO;~, (4): Br™, (5):
HCO; . Selectivity factors to ClO;™ in
MTDDA/1-UDA and MTTDA/1-UDA systems
were not included in the regression line, respectively.
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Table 1 Selectivity factors to thiocyahatc ion and parameters of plasticizers
Selectivity Viscosity Lipophilicity . .
Plasticizer factor n X 10? : Dl(ilec:?ec )
(log K ) (gem™'s™!) log P V,./ml constantie,
DPP 3.5 23.6'9 4.9'9 4.9 42h
TEHP 3.6 12.5'9 7.9'9 9.1 822
DOA 3.4 14.4'9 8.0'Y 19.7 4.0%
BBPA 3.6 — 9.3%0 29.8 —
DOS 3.5 20.2'9 10.0'? 60.1 4.0%®
NPOE 3.8 13.8'9 5.4'9 5.8 23.6%%
5-PP | 2.6 — — 2.1 —
1-DA 2.1 — — 4.9 8.1%»
1-UDA 2.2 — — 5.5 —
1-DA: I-decyl alcohol; Sensing material: MTDDA
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Effect of plasticizers on selectivity of chloride ion-selective polymeric mem-
brane electrodes based on quaternary ammonium salts. Yasuhisa SHiBATAT, Satoshi
Ozawa and Hiroyuki Mivacr® (Central Research Laboratory, Hitachi, Ltd., 1-280,
Higashikoigakubo, Kokubunji-shi, Tokyo 185; T Present address: Instrument Division,
Hitachi, Ltd., 882, Ichige, Katsuta-shi, Ibaraki 312)

Effect of plasticizers on selectivity of chloride ion-selective polymeric membrane elec-
trodes (CI-ISEs) based on quaternary ammonium salts was studied.
Methyltrialkylammonium salts and a tetraalkylammonium salt with long alkyl chains
having 12~18 carbon atoms were used as sensing materials and ester, ether and alcohol
compounds were used as plasticizers. All CI-ISEs showed good Nernstean slope of
—52~—56 mV/decade and wide linearity range of 10~ *~5X10"" mol/l. But, it was
shown that selectivity was affected by the kind of plasticizers. When alcohol compounds
were used, the selectivity factors to lipophilic anions were reduced. Especially, selectivity
factor to SCN~ was 2—~3 orders of magnitude smaller than that of ether and ester
compounds. This result was obtained by all Cl1-ISEs based on quaternary ammonium
salts used in this study. From the comparison of alchohol compounds with same carbon
atoms (l-undecyl alcohol and 5-phenyl-1-pentyl alcohol), it seemed that aliphatic alcohol
was more effective than aromatic alcohol as a plasticizer in order to improve the selectiv-
ity of C1-ISEs.
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