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Fig. 1 Effects of pH on potential responses of ISEs to
polyacrylate

(a) Cd-ISE ; (b) Pb—ISE ; (¢) Cu-ISE. Cpy/mol dmfg,
@®:107,2:10°%5C:10°%0:1040:107°
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Scheme Chemical equilibria relevant to potential

responses of sulfide-based M-ISE to PA in the presence
of foreign salts NaA

Table 1 Properties of three metal ions used for solid-state ion-selective electrodes

sulfide hydroxide carboxylate
log KSP(MS) PK;.l PK;.z log KsttM(on—I)2 log Kl(COO) log K‘Z(COO)
cd*” —-27.8 10.3 10.3 —14.35 1.56 1.12
Pb** -275 7.86 9.4 —-15 2.15 1.35
Cu®* —35.2 8.2 9.3 —19.15 1.83 1.26
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Fig. 2 Effects of pH on calibration curves of polyac-
rylate

(@) Cd-ISE ; (b) Cu-ISE. [1: pH6;<>: pH7; A
pHS8;O: pH9; M : pH 10

FCEMISHEY RIZS kb o7

PA O FR& VBN B RITT 2 Ba Lz2s, &
T 1800, 4500, 25000, 250000 DTN ZE VT HEYE
BICHEHUIRETH o7z, TS LT, PADE/ v —I2xf
A7t YRRV ED 10 P moldm P ET, £
S BE L h o7z
COMERTHNEXR I NIEDSNOERRILEZ AT 5 APE
W B BAISEZME L7z, 107°~10"* mol dm * D#i
PHCTHEONLIGEBEMEDIHIZKRDOEY TH-72. PA
(=60 mV)>7 V¥ B (—40 mV) >DNA (—30 mV) >
RYXF ) IEE ~o%) v RYAFL v AIVEKVEE,
AR ) E=b (=20mV). $EEERENHNT & A LHWE
REHDAEH T % APE DRI L H A REDIBED S
NLZENH, ZOBRMBEIIIHMZHENHEEIEMND
HFHLTWwBEEZORS.

3:3 PARREICHTIHEAA L ORE

pH 7.5 T? 10 ° mol dm ’ PA B D BIIGE (147
mV) (X3 5 {0 B Fig. 318”7, Mg®', Ca’’,
In’ RO F IRV EO#EERL, 10 ° mol dm °
D ECHEERIIHTZ2OLFAUEM (-100 mV) Z/RL
2. Thid, &AL PA DRI RIS AR

i, Wi BRI B I A A 4 VERERICE SR T 2 ) VRO RN A E R 751

-60

-80 F

-100

-120

-140

Emv

-160

-180 |

-200

7 -6 5 -4 -3 -2 -
log C

Fig. 3 Effects of foreign salts on potential response
of Cd-ISE to 10" mol dm ™~ * PA

Solid line : potential corresponding to water ; broken
line : potential corresponding to 10 ° mol dm " PA.
Salt: O, Mg(NOs)s ; [], Ca(NO,), ; &, NaCl ; O,
NaH,PO,
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Three solid-state ISEs (Cd, Pb, Cu) were evaluated for direct potentiometry of polyacrylate.
Cd-ISE had a lower pH response but an appreciably high response to PA, while Cu-ISE had a
remarkably high pH response but a rather low response to PA. Pb-ISE showed intermediate
behaviors. These results suggest direct potentiometry of PA by simultaneous measurements of
pH and the Cd-ISE response. Anions of foreign salts may cause positive errors by the interac-
tions with Cd®", whereas cations of salts may cause negative errors by the interactions with PA.
The extent of such errors is, however, negligible in the detection of PA in the circulating water of
cooling systems.

Keywords : potentiometry ; cadmium ion-selective electrode ; polyacrylate ; anionic polyelectro-
lyte ; probeless.



