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SELECTIVITY COEFFICIENTS OF ION-SELECTIVE ELECTRODES 

E.Pungor, K.T6th, A.Hrabeczy-Pall 

Institute for General and Analytical Chemistry, Technical University, 
Budapest, Hungary 

Abstract - In the present paper, after a short introduction including 
the definition of the potentiometric selectivity coefficient and an 
outline of the methods used for its determination, selectivity 
coefficient data are collected in form of a table. In addition to the 
actual numerical values, the type of electrode and method and condi­
tions used in the determination of the selectivity coefficient data 
are given in the table. 

THEORETICAL CONSIDERATIONS 

Ion-selective electrodes are characterized by parameters such as the slope of 
the potential response, selectivity coefficient, detection limit in unbuffered 
solutions, exchange current, response time etc. Among them, one of the most 
important is the selectivity coefficient of the electrode, on the basis of 
which the potential application of an electrode in a given system can be 
predicted. 
The selectivity coefficient is defined by the Nikolsky equation as follows: 

where 

n 

L 
j=l 

is the potential of the electrode 
is the standard potential of the electrode 

zi and z. are the charges on ions i and j, respectively 
/iJrefers to the primary ion, for which the electrode 
is designed and j to the interfering ion/ 
aj are the activities of ions i and j, respectively, and 

is the selectivity coefficient of the electrode in the presence 
of ion j. 

In general, the selectivity coefficient K~~t can be expressed as follows: 
~J 

where 

f/u/ 

is the equilibrium constant of the reaction deter~ining the 
electrode response in the presence of ions i and J 
/e.g. precipitate - exchange reaction, complex - forming 
reaction or extraction/ 

is the function of the mobilities of ions i and j within the 
electrode membrane; it is equal to unity if only surface 
equilibrium reaction is involved. 

Consequently, for precipitate-based electrodes /also referred to as crystal, 
single crystal or solid-state electrodes/, when only surface exchange 
reactions take place, 

1915 
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that is, K~~t is equal to the equilibrium constant of the exchange reaction 
between th~Jelectrode membrane material and the ion j in solution, i.e. to 
the equilibrium constant of the precipitate-exchange reaction. This theoret­
ically can be expressed as the ratio of the solubility products of the 
electrode material /S./ and that of the precipitate formed in the exchange 
reaction /S./, if. monOvalent ions form the precipitates: 

J 

KPot 
ij 

Si 

sj 

This offers a possibility for the theoretical calculation of selectivity 
coefficients for precipitate-based electrodes. However, in other cases there 
is no way for the theoretical calculation of the selectivity coefficient 
since it involves ion mobilities within the membrane which can not be deter­
mined exactly. 

MEASURING TECHNIQUES 

Selectivity coefficients can be measured by different methods which fall into 
two main groups, namely 
1. Separate - solution techniques 
2. Mixed-solution techniques 

1. In using the separate-solution techniques, the potential of the electrode 
studied is measured with the same potentiometric cell in solutions containing 
the primary ion and the interfering ion separately. 
From the electrode potentials measured, 

E. E + 2,303RT log a. 
~ 0 ziF ~ 

E. E + 2,303RT log KPot 
J 0 z.F ij aj 

J 

Pot Kij can be calculated either with the so called equal activity or with the 

equal potential method. 
In both cases it is tacitly assumed that the electrode standard potentials 
are equal in the presence of ion i as well as in that of ion j and also that 
the response is Nernstian for both ions. 
According to the method of equal activities, the solutions of ion i and j are 
prepared at the same concentration and the potentiometric measurements are 
carried out. From the measured potential values /E. and E./ the selectivity 
coefficient can be calculated. For cations of the §ame vaiency the following 
equation holds: 

At the method of equal potentials electrode potential measurements are made 
in two series of solutions containing the ion i and j separately. From the 
results two calibration graphs are constructed. The selectivity coefficient 
is then calculated from the activities of ions i and j corresponding to 
equal potentials as follows: 

The separate-solution technique for determining selectivity coefficients is 
simple and allows a nurober of KPot values to be measured on the basis of 

ij 
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different activities and potentials. 
However, the result may be different depending on the activity and potential 
values used for the calculation and furtheron, they may be erroneous since 
the assumptions mentioned are not always true. 
Furthermore, in practical applications the primary and interfering ions are 
present simultaneously and the electrode may behave quite differently under 
the simultaneous effect of more ions than when the ions are present alone. 
Thus, the conditions of separate solution measurements do not resemble those 
prevailing in the actual measurements with ion-selective electrodes. 

2. In the mixed-solution techniques, the electrode potantials are measured 
in solutions containing both the primery and the interfering ions. 
The method can be realized in two ways, by potentiometric direct or indirect 
/titration/ method. 
In the direct method a series of solutions is prepared in which either the 
concentration of the ion i is kept at a constant low value and that of the 
ion j is varied, or the concentration of the ion j is kept at a constant 
high value and that of the ion i is varied. Another approach of the latter 
is based on exponential dilution and is suitable for continuous measurement. 
The method is realized as follows: A container of constant volume contains 
a solution in which both the primary and the interfering ion are present in 
a relatively high concentration. This solution is diluted continuously at a 
constant flow rate with a solution of the ion j having the same concentration 
as that in the container, and a potential vs. time curve is recorded. /As a 
result, a curve consisting ~of two linear parts is obtained./ By rescaling 
the time axis a potential vs. - log a. plot is obtained. 
Applying the mixed-solution method, tne electrode potential is plotted against 
the varied ion concentration. The plot is generally composed of two straight 
lines. 

If the selectivity coefficient of the electrode studied differs very much 
from unity /it is less than lo-6f, then the potentiometric indirect, titration 
method should be employed for its determination. 
As titrant, a soluble salt of the counter ion of the precipitate built into 
the membrane is used. For example, if the chloride ion selectivity of a 
silver iodide-based iodide ion-selective electrode is intended to be deter­
mined, then a ~olution containing chloride and iodide in the same concentra­
tion /e.g. 10- M/ is titrated with silver nitrate solution and a titration 
curve is recorded using an iodide ion-selective and a reference electrode. 
The titration curve usually has two break points, the first corresponding 
to the titration of iodide and the second to that of the chloride. The 
concentration of the iodide ion is calculated forthe coprecipitation point 
considering the initial concentration of the iodide, the potential jump and 
the Nernstian response of the electrode, while the concentration of the 
chloride is equal to that originally present. 
Accordingly, this can be considered as a variety of the mixed-solution method 
where the concentration of the primary ion is varied while that of the inter­
fering ion is constant. It should also be emphasized that this method yields 
only an approximate value for K~~t. 

~J 

CALCULATION OF THE.SELECTIVITY COEFFICIENT 

At the mixed-solution methods the selectivity coefficient is calculated from 
the activities of the ions at the break point /B/ as follows: 

It may be mentioned here that if, at the mixed-solution method, the concen­
tration of the ion j is constant and that of the ion i is varied, then the 
second straight line /that parallel to the abscissa/ does not always show up. 
Since in the meaning of the selectivity coefficient it is involved that the 
effect of both ions at the break point is the same, the break point is 
located at a distance of 18 mV from the extrapolation of the upper straight 

zi 

line. This offers possibilities for determi~ing the ·Selectivity coefficient 



1918 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

even if the secend straight line can not be observed on the plot. 
In conclusion it must be pointed out that the selectivity coefficient 
data depend to a great extent on the method used for the determination and 
also on the concentration level of the primary as well as the interfering 
ion, and on the nature of the electrode mernbrane. Best agreement between 
selectivity coefficient data determined by different methods under different 
conditions is expected and found in the case of precipitate-based electrodes. 

The following survey on selectivity data contains the electrode type, the 
method and conditions of measurement if available and the reference. 
The electrodes are listed in the following order: 

simple anions 
simple cations 
composite and organic ions and molecules 

In the Table i always refers to the ion or molecule measured while j to the 
interfering ones, and Kij means the p6tentiometric selectivity coefficient. 
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Table Selectivity coefficient data 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

F LaF3 single OH 10-l pH 4,5 90 

crystal Cl 

No; <lo-3 

HC03 

so2-
4 

- single 10-l F LaF3 OH 17 

crystal I 10-4 

Br 10-4 

Cl 10-4 

-F LaF3 single Cl 103 

crystal Br 

I <w-3 

so2-
4 

HC03 

N03 

P03-
4 

- 2- -5 Cl AgCl precipi- cro4 5,2.10 calculated 102 

tate based co2- -5 from solu-
3 

6,3.10 

heterogeneaus P03- -4 
bility-

4 
1,3.10 

/silicone 3-Aso4 3,3.10 -4 data 

rubber=SR/ 
2-Cro4 4,5.10 -5 titration 

co2- -5 method 3 4,6.10 

P03- -4 
4 0,5.10 

3-Aso4 2,0.10 -4 

Cl AgCl precipi- -
/3,6.102 /}separate 

} 
c.=c.=lO-lM I 107 

l. J 

tate based Br /1,5.10/ solution 

heterogeneaus 

/SR/ 

- so2- lo-6 Cl AgCl precipi- 4 
62 

tate, homoge- P03- -5 
4 4,8.10 

co2- -5 
neous 3 4,6.10 

2-
C204 4,5.10 -5 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

3- -4 
As~4 2,0.10 

-2 OH 1,2.10 

so2- -1 
3 2,0.10 

NH3 /81 

Br 2 13,0.10 I 

I 6 12,0.10 I 

Cl liquid I 1171 p Cl 1-5 69 

ion exchanger N03 14,21 pH 2-11 

IOrionl Br 11' 61 

Hco; 0,19 

so2-
4 0,14 

-F 0,1 

Cl - liquid ion /2,79-1,72/)separate)c. = c. 132 Br 
~ J 

No; 
-1 -4 exchanger 14,09-1,681 solution 10 -10 .M 

IOrionl I 117,1-4,41 method 

Br 13,42-2,581 mixed -2 a 1=7,5.10 -

No; 14,38-2,621 solution -4 - 1,9.10 M 

method 

123,9-6,01 -2 I a.=2.10 -
J 

-4 - 1,9.10 M 
- liquid ClO~ 1321 92 Cl 

-ion I 117 I 

exchanger No; 14' 21 

-IOrionl Br 11,61 
-OH 11,01 
-OAc 0,32 

Hco; 0,19 

so2-
4 0,14 

F 0,1 

-
15.106 1 Cl AgCl preci- CN 92 

pitate I 12.106 1 

IOrionl Br 13.1021 
2-

S203 11021 

NH3 181 
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Ion or Type of Interfering K,. Method Experimental Ref. 
molecule electrode ion or ~] conditions 

molecule 

OH 1,2.10 -2 

- AgCl preci- Br 12,11 } separate 
-3 51 Cl C;=c.=lO M 

~ J 

pitate solution 

2 -1 Br 13,3.10 I ci=cj=lO M 

12,71 ) mx~ 
-3 Br c = 10 M 

solution 

- 2 10-lM Br 13,1.10 I c = 

Br 11,021 calculated 

from di:tt. 

layer model 

-Br 2 13,4.10 I calculated 

from solubi-

lity pro-

ducts 

- liquid ion Hco; S.lo-2 mixed I=O,l-1,0 141 Cl 

exchanger solution 

microelectrode propionate 5.10-l I=O,l 

ICorning 47315 7.10-l I=l,O 

exchangerl isethionate 2.10-l I=O,l-1,0 

- AgCl preci- 1141 -3 65 Cl I separate c.=c.=lO M 
~ J 

pitate solution 

11,41 mixed stationary, 

solution ci=l0-4M 

const. 

cCl varied 

I ISI mixed stirred 

solution 

- AgCl homo- 2- 1,.....10151 17 Cl s 

geneous, he- I 1,..,1061 

terogeneous; Br l--'1021 

AgCliAg2S - 11021 SCN 

homogeneaus CN - 11021 

- l0-2 OH 

F 10-4 
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Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or l.J 

conditions 
molecule 

Cl ion exchanger ClO~ /30/ 17 

in solvent No; /4/ 

/tetra-n-hep- F 0,1 

tyl anunonium 

iodide in n-

-decanol/ 

-Cl liquid ion Br /2,6/ mixed 40 

exchanger in I /14/ solution 

solvent NO; /3,2/ 

/cetyl-trimet- 502-
4 

9.10-2 

hyl anunonium P03-
4 

lo-3 

hydroxide in H2Po~ lo-3 

octanol/ No; /1,42/ 

OAc 0,74 

co2-
3 0,24 

F 8.10- 2 

Cl - coated wire No; /2/ 
-3 58 

} mixed 
c.=lO 

]. 

/Aliquat 336 502- 0,12 solution 4.10- 3M 
4 

S/ Br /1,2/ 

Br AgBr precipi- Cl 1,8.10 -3 mixed -6 
CBr= 10 - 100,135 

tate based solution 10-4M 

heterogeneaus method, -2 
cc1=10 -

/SR/ titration 10-4M 

Br AgBr precipi- Cl 0,8.10 -2 separate cBr=ccl= 105 

tate based solution 10-lM 

heterogeneaus method 

/SR/ 

precipi- Cl - -3 calculated 23 Br AgBr 4,9.10 

tate based from 

heterogeneaus solubility 

/SR/ products 

Br AgBr homogene- 5 
2-

/"'1013 I 17 

ous or hetero- I 11\)104 I 

geneous,AgBr/ - l0-2 Cl 
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Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J 

conditions 
molecule 

Ag2s homoge- SCN 0,5 

-neous CN /1/ 

OH 10-5 

- 10-6 F 

- -3 calculated 102 Br AgBr precipi- Cl 2,0.10 

-tate based SCN /1,5/ from 

heterogeneaus 2-cro4 2,5.10 -7 solubility 

/SR/ co2- -7 products 3 3, 1.10 

P03- -7 
4 6,3.10 

3-Aso4 1,6.10 -6 

Cl - -3 

) 
mixed solu-1,8.10 

- 0,2 tion method SCN 

- -3 mixed soluti-Cl 6,0.10 

2-cro4 1, 1.10 -7 on,titration 

co2- -7 
3 1,0.10 

P03- -7 
4 3' 1.10 
3-Aso4 1,2.10 -6 

precipi- - 4 92 Br AgBr CN 11,2.10 I 

tate /Orion/ I /5.103 / 

NH3 0,5 

Cl 2,5.10 -3 

- 3.10-5 OH 

- -Br liquid ion Cl 0,25 mixed 40 

-exchanger in I /4,45/ solution 

solvent N03 /1,11/ method 

/cetyl-tri- so2- -2 
4 2,5.10 

methyl ammoni- P03-
4 

6.10-4 

um bydroxide H2Po4 6.10-4 

in octanol/ N02 o, 74 

OAc 0,16 

2-co3 8.10-2 

F 
. -3 

4,5.10 
I I 

' ;Ag2S/AgBr - l0-3 mix,ed -3 125 Br Cl ci=lO M 
I 

· precipitate I /104 / solution /const/ 
P.A.A.C. 51/9-H 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 

molecule 

SCN - 10-l mixed varied c. 
J 

s 2- I> 1010 I solution 

HgSIAgBr Cl - 10-3 method 

precipitate - 1104 1 I 

- 10-l SCN 

s 2- I> 1010 I 

HgSIHg2Br 2 Cl - 10-4 

precipitate I 1106 1 

SCN - 10-2 

2-S. I> 1010 I 
- precipitate Cl - . -3 

137 Br 9 I 1.10 separate ci=cj 

Hg2Br2 1HgS SCN - -2 solution 7,1.10 

- 3 I 12,3.10 I 

so2-
3 

11/ 

AgBr preci- - 0,.34 -3 51 Br SCN lse-ate c.=c.=lO M 
~ J 

pitate based solution 

-1 0,37 ci=cj=lO M 

SCN - 0,62 } mixed =10-JM 51 Br c 

0,65 solution -1 c =10 M 

0,48 calculated 

from solu-

bility pro-

ducts 

0,35 calculated 

with diff. 

layer dodel 

Cl - -3 -3 5,6.10 } separate Ci .=10 M ,J 
-3 solution -1 2,9.10 Ci .=10 . M ,J 

3,0.10 -3 calculated 

from solubi-

lity pro-

ducts 

-3 3,0.10• calculated 

with diff. 
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Ion.ör Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 

molecule 

layer model 

coated Cl - 0,19 mixed = 10-3 58 Br Ci 

wire N03 /2/ solution -3 4.10 M 

/Aliquat so2-
4 0,02 

-336S/ I /14,5/ 

Agi precipi- - 2.10-4 titration c =10- 6 135 I Br I 

tate based - 10-s 

heterogeneous -2 
cBr=S.lO -

/SR/ S.l0-3M 

Agi precipi- - -3 -1 106 I Br 4,8.10 separate c.=c.=lO M 
~ J 

tate based /Fe/CN/ 6 
4- 3,0.10 -4 solution 

heterogeneous Cl - 5,9.10-6 

/SR/ P03- -,6 
4 2, 1.10 < 

ClO~ 6,2.10 -7 

so2- -8 
4 3,1.10 

I Ag I precipi- No; S.lo-6 -1 cr=lO M 74 

tate based No; S.lo-6 

heterogeneous 2-so4 . 10-s 

/thermo- so2- -4 
3 3,5.10 

plastic matrix/ P03- -4 
4 3,5.10 

ClO-
4 

4.10-6 

- -6 F 2,5.10 

Cl - 10-s 

Br 10-4 

Agi precipita- - -4 calculated 23 I Br 1,3.10 

te based from 

heterogeneous solubility 

/SR/ products 

Agi precipita- Cl - 10-6 mixed 136 I 

te /Radelkis/ Br 10-4 solution 

-CN 1 

NH+ 
4 

lo-6 

so2-
4 

l0-6 
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Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or . l.J 

conditions 
molecule 

I Ag! precipi- Cl 9,6.10 -7 calculated 102 

tate based Br 2,0.10 -4 from 

heterogeneaus SCN 3,0.10 -4 solubility 

/SR/ OH 1,0,10 -8 products 

2-Cro4 5;0.10-11 

P03-
4 

1,2.10-10 

3-Aso4 3,2.10-10 

/Fe/CN/ 6 / 4- 2,4.10 -6 

Br 2, 1.10 -4 mixed soln. 

Cl - -7 titration 3,7.10 

- -4 Br 1,8.10 

SCN - -4 2,4.10 

OH 0,9.10 -8 

2-Cro4 6,6.10-11 

P03-
4 

0,2.10-10 

3-Aso4 2,6.10-10 

I Ag! precipi- Br - 10-4 142 

tate /Crytur/ Cl 4.10-6 

- 5.10-6 F 

-CN 1 

SCN 10-3 

/Fe/CN/ 6 / 4- 1,2.10 -4 

2-
5203 1,2.10 -5 

so2-
.4 

4.10-6 

ClO~ 5.10-6 

P03-
4 

5.10-6 

NOj 10-5 

HCOj 2.10-6 

I Ag! homogene- s 2- I"' 1010 I 17 

ous or Br 10-4 

heterogeneous, Cl 10-6 

Agi/Ag2S SCN lo-4 

homogeneaus CN /1/ 

OH 10-7 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or condittons 

molecule 

F 10-8 

I Ag251Agi Cl 10-? mixed pH 2,5 125 

precipitate Br lo""' 4 solution c.=lo-3M 
~ 

5CN 10-4 
cj varied 

5 2- I> 1010 I 

Hg51Agi Cl - 10-6 I 

precipitate Br 10-4 

5CN 10-4 

5 2- I > 1010 I 

Hg5IHg2 I 2 
- 10-10 Cl < 

precipitate Br 10~ 6 

- 10~9 5CN 

5 2- I> 1010 I 
-I liquid ion Cl o,oa mixed 40 

-exchanger in Br 0,23 solution 

solvent No; o, 3 

lcetyl-trimet- 502-
4 

9.1o-3 

hyl ammonium P03-
4 

10-4 

hydroxide in H2PO~ 10-4 

octanoll N02 0,2 

OAc 3.10-2 

co2-
3 

10-2 

F 2.10-3 

I coated wire Cl 4,8.10 -3 mixed c.=lO 
~ 

-3 135 

No; 1, 1.10 -1 solution - 10-4M 

IAliquat 502-
4 

10-3 

336 51 - -2 Br 5,6.10 

solid ion Cl - 5.1o- 5 89 I separate 

exchanger in Br 5.10-5 and mixed 

agar IDowex N03 5.1o-5 solution 

2-X81 OAc 5.1o-5 method 

502-
4 0,2 - 1 

5CN 0,35-1 
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Ion or Type of Interfering 
molecule electrode ion or 
measured molecule 

CN 

/I2 in solvent/ 

liquid 

Ag! precipi­

tate /Radel­

k.is/ 

Ag! precipi-

tate /Crytur/ 

ClO~ 

Br 

I 

I 

I 

Method 

10-5- lo-6 ixed 

10-3- 10-4 solution 

/1/ 

""'1,55.10-9 

"-'4,37.10-7 

-4 ,...,2,46.10 

,..Jl 

/1,3/ separate 

Experimental 
conditions 

-3 
c 1 "" 10 M 

c . = 10-1-lo-~ 
Cl04 

-3 -4 c 1=10 -10 M 

-2 
cNO =10 M 

3 -3 
c 1= 10 M 

-1 
cNO =-10 M 

3 
c 1=- 10-4M 

-1 
cNO =10 M 

3 
c 1 = 10-JM 

-2 
cc1=10 M 

c = 10-3 -
I 

10-4M 

cc1= 10-1M 

c = 10-4M 
I 

cc1= 10-2M 

flow 

/average/ and mixed conditions 

solution 
-3 c 1 =- 10 

- 5.10-5M 

ccN=lO 
-2 

- 10-4M 

Ref. 

118 

136,102 

1 

31 
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Ion or Type of· Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

- precipi- - 11,131 c=l0-2'-l0-5M CN Ag I I separate 11 

tateiOrionl solution 

11,631 mixed 

1 

ci=l0- 3M 

solution -3 
ccN=lO -

2.10-4M 

CN - Agi precipita- I"" 11,61 calculated 27 

te IOrionl by diffusion 

barrier model 

- AgiiAg2S - lo-4 mixed 72 CN OH 

ceramic so2-
3 

5.10-3 solution 

Cl - -2 3,2.10 

I FeiCNI 614- 1,3.10 -5 

SCN - -3 1,3.10 

- -3 Br 3,2.10 

2-
S203 3,2.10 -2 

-1 181 

s 2- 16,31 

Agi precipi- Cl - 10-6 CN 92 

tateiOrionl I llOI 

- 2.10-3 Br 

CN - Ag2SIAgi Cl - l0-8 c.=lo- 3 mixed 125 
~ 

precipitate - l0-6 solution Br c. varied 
J -I lll pH 11,5 

- lö-6 SCN 

s 2- I) 1010 I 

HgSIAgi Cl - lo-8 

precipitate - 10-6 Br 

I lll 

SCN - l0-6 

s 2- I) 1010 I 

HgSIHg2I 2 Cl - t... 10-10 

precipitate Br 10-10 

I lll 

SCN - 10-10 
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Ion or Type of 
molecule electrode 
measured 

SCN 

SCN 

homogeneaus 

HgSIAgSCN 

coated wire 

IAliquat 

336 SI 

precipitate in 

thermoplastic 

matrixiAgSCN 

in polythenel 

Interfering 
ion or 
molecule 

Method 

Br 

Br 

121 

10-4 

10-2 

10-4 

lo-5 

10-2 

lll 

I> 1010 I 

I> 1010 I 

lo-2 

Br- 1101 

I- I> 1010 I 

s2- I> 1010 I 

I 11091 

s2- I> 1010 I 

-2 4,6.10 

10-3 

-1 
3,4.10 

mixed 

solution 

Cl -3 12,8-31.10 mixed 

Br 

I 

ll-1,41 

2 11,7-4,71.10 

solution 

SCN ion-association ClO~ 1121 

16,71 extraction sys- IO~ 
tem lcrystal I 0,34 

Experimental 
conditions 

pH 2,5 

c.=l0-3M 
~ 

cj varied 

c =lo-3 
i 

- 4.10-3 

cj varied 

-5 
ci=lO -

10-4M 

-1 
cj=lO M 

c.=lo-5-lo-3M 
~ 

c.=l0-3M 
J 

c.=lo-5-lo-3M 
~ 

c.=lo-5M 
J 

Ref. 

17 

125 

58 

54 



Se1ectivity coefficients of ion-se1ective e1ectrodes 1931 

Ion or Type of Interfering K .. Method Experimental Ref. 
· molecule electrode ion or ~] conditions 

measured molecule 

violet in c10; 5.10-2 

nitrobenzene/ N03 3.10-2 

Br 6.10-3 

Bro; 2.10-3 

-Cl 

H2P04 10-4 

OAc 

so2-
4 

s 
2- Ag 2S precipi- I 1,3.10-15 titration -2 

ci=lO M 101 

tate based Br 5,0.lo-23 -1 c.=lO M 
J 

heterogeneaus Cl - 10-27 

/SR/ OH 4,0.lo-32 

s 2- Ag2S precipi- 2-
5203 separate 70 

tate based so2-
4 and 

homogeneaus so2-
3 mixed 

/Orion/ co2-
3 solution 

HC03 

I ~10-3 

-Cl 1M NaOH 

Br -1 -2 c.=lO -10 M 
~ 

F -1 -2 
cj=lO -10 M 

-CN 

Hg2+ 8.10-2 

2- precipi- -s Ag2S Cl 75 

tate based Br lo-8-lo-10 

heterogeneaus I 

/thermoplas- CN 

tic matrix/ 2-
5203 

Na+ 

K+ 

Ca 2+ 10-5-lo-6 

Mg2+ 

Pb2+ 

Cu 2+ 
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Ion or Type of Interfering Kij Method ·Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Hg2+ l0-2 

2- Ag2s preci- - -8 titration C.=l0-1-l0-2M 122 s I 1,6.10 
J 

pitate based Br 2,5.10-12 

heterogeneaus - 6,3.10-15 Cl 

/SR/ - 6,3.10-17 OH 

- 8,0.lo-13 SCN 

so2-
4 < lo-21 

P03-
4 

8,0.lo-17 

Tl+ 6,3.10-25 

Cu 2+ .2,0.10 -14 

Pb2+ 1,6.10-22 

Cd2+ 4,0.10-23 

Ni2+ 5,o.lo-24 

zn2+ 1,3.10-28 

Fe2+ 3,2.10-22 

Mn2+ 6,3.lo-37 

La3+ 5,o.lo-41 

- . -4 
CN 6,3.10 

2-
5203 2,0.10-ll 

2-
Ag2s preci- - 1 s Cl 

-pitate/Crytur/ Br 

I lo-8-lo-10 

-CN 

2-
5203 

Na+ 

K+ 

ca 2+ 10-5-lo-6 

Mg2+ 

Pb2+ 

cu2+ 

2-
Ag2s precipi- Cl - 3.lo-31 140 s separate 

tate/Crytur/ Br 5.lo-26 solution 

I 2.lo-18 

- -27 OH 8 .. 10. 



Selectivity coefficients of ion-selective electrodes 1933 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Cl - 7.10-30 calculated 

- 2.lo-26 from solu-Br 

I 8.10-19 bility 

- 10-35 products OH rv 

s 2- Ag2s I 10-9 17 

homogeneaus Br 10-13 

Cl - 10-15 

- 10-13 SCN 

- 10-2 CN 

OH - 10-16 

- 10-16 F 

ClO~ liquid ion -1 
°Cl0 =10-l-I 1,2.10 69 4 

exchanger N03 2 •. 10-3 -10-s 

/Orion/ Br 6.10-4 pH 4-11 

- 3.10-4 F 

Cl 2.10-4 

ClO~ liquid ion -2 mixed °Cl0 =lo-3 I 2,89.10 48 
4 

exchanger N03 4,29.10 -3 solution I=O,lM 

/Orion/ - -3 
OAc 1,65.10 

Br 1,07.10 -3 

Hco; 8,82.10 -4 

- -4 
F 2,88;10 

ClO~ liquid ion I 0,016-0,071 separate t·l0-1- 132 

exchanger solution - 10-4M 

/Orion/ 

I 0,023-0,020 mixod r1•0,l-O,OSH 

solution cCl04=0,002-

- 0,007M 

ClO~ ion exchanger No; 1,0.10 -s 52 

Fe/Phent 3 /Cl04 / 2 I 5,9.10 -3 

in nitroben-

zene 

R4N.Cl04 N03 2,9.10 -3 
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Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode l.J 

ion or conditions measured molecule 

I 2,0.10 -2 

Orion NO; 4,3.10 -3 

I 2,9.10 -2 

Ni/Phen/ 3 /Cl04 t2 I 1,3.10 -2 

Cu/Phen/ 3 /Clo4 t2 I 3,2.10 -2 

Cd/Phen/ 3 /Clo4 t2 I 1, 1.10 -1 

ClO~ solid ion F 4,2.10 -4 separate c=lO-lM 127 

exchanger Cl 7,8.10 -4 solution unbuffered 

an Selectrode Br 6,5.10 -4 solution 

body I I 75 I 
/azoviolene/ N03 1, 1.10 -3 

OAc 3,2.10 -4 

OH 6,3.10 -3 

c10; 8,7.10 -4 

BF~ 0,12 

so2- -4 
4 2,3.10 

OH -3 -1 6,3.10 cClO =10 M 
-2 4 

10-2M 1, 1.10 

4.10- 2 10-3M 

2, 1.10 -1 10-4M 

Cl04 solid ion I 0,39 separate -1 c.=c.=lO M 128 
]. J 

exchanger Br -2 solution an 6,6.10 

Selectrode N03 1,4.10 -2 

/o-tolidine/ - 2.10-3 Cl 

/o-dianizidine/ I 0,36 

Br 2.10- 2 

No; 1,8.10 -2 

- 9.10-3 Cl 

/tetrameth- I /1,66/ 

ylene Br 3,4.10 -2 

benzidine/ No; 2,9.10 -2 

- 3.10-3 Cl 

Cl04 liquid ion OH /1,0/ mixed 117 

exchanger I 1,2.10 -2 solution 



Selectivity coefficients of ion-selective electrodes 1935 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

/Orion/ No; 1,5.10 -3 mixed 

2+ Fe/Phen-R/ 3 Br 5,6.10 -4 
solution 

OAc 5,1.1"0-4 

Hco; 3,5.10 -4 

F 2,5.10 -4 

- -4 Cl 2,2.10 

802- -4 
4 1,6.10 

ClO~ liquid I 2,4.10 -2 separate 
-1 c=lO M 130 

azoviolene BF4 
-1 solution for 802-1,2.10 4 

derivative in OH 1,6.10 -3 10-2M 

dichloro N03 2,0.10 -3 

benzene ClO; 1,8.10 -3 

802- .:.5 
4 1,7.10 

- -4 Br 2,8.10 

- -4 F 1,8.10 

OAc 4, 1.10 -5 

Cl 2,5.10 -5 

ClO~ ion exchanger OH 1,3.10 -3 mixed 10-lM 115 

/Orion/ in PVC solution NaOH 

I 5.10-3 separate ci=l0-1M 

solution 

Br l.lo-6 -2 
cBr=lO M 

No; 2,9.10 -5 

ClO~ Brilliant I 9.10-2 separate 32 

Green HC03 5.10- 2 solution 

in rubber No; lo- 2 El = E2 

Br 8.10-3 

OAc 7.10-3 

Cl - 5.10- 3 

F 3.10-3 

ClO~ liquid I04 
-2 

I 
mixed cClO =0,2 60 7,4.10 

-2 4 
/Methylene I 4,8.10 solution - 2mM 

blue in 8CN -2 
cj=high 4,7.10 

nitrobenzene/ 802- -3 
4 2,5.10 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ioh or conditions 
measured molecule 

Cl~; 
. -3 

mixed l,3.10 cClO = 0,2 
- -3 4 

OAc 1,2.10 solution -2 InM 

Bro; 
. -4 

9, 1.10 c. = high 
to2- -4 J 

3 8,3.10 

I03 
. -4 
8,0.10 

N03 8,0.10 -4 

Cl - . -4 4,8.10 

- . -4 Br 3,4.10 

- -4 OH 9, 1.10 

ClO~ liquid ion No; 
. . -3 
2,4.10 separate c=9,1 143 

exchanger - -4 solution •10-JM OAC 4,7.10 

/perchlorate - -4 OH 4,3.10 

of tetrakis- Cl - -3 2,6.10 

triphenyl Hco; 3,4.10 -4 

phosphine H2Po4 2,9.10 -4 

silver /I// 

502- -s 

J 
4 . 2,2.10 

HP02- . -s -3 
4 3,9.10 c=2,7;10 M 

No; 
-3 mixed 2,8.10 

- .. -4 . . -3 OAC 1,6.10 solution cj=9,1.10 M 

OH-:- -s varied 8,3.10 c. 
l. 

Cl - -4 2,4.10 

502- -s 

J 
-3 

4 3,4.10 cj=2,7.10 M 

c. varied 
l. 

ClO~ coated wire Cl - 4.10-3 mixed -3 . 58 c = 10 -i 
/Aliquat 3365/ NO; 2,8.10 -2 solution 4.10-JM 

502-
4 < 10-3 

c1o; 3,9.10 -2 

No; liquid - /20/ -1 69 ion I c =10 
N03 

exchanger -· 0;9. - 10-SM Br 

/Orion/ No; 6~10- 2 pH 2-12 

co2-
3 

6.10-3 

502-4 6.10-4 

- 9.10-4 F 



Selectivity coefficients of ion-selective electrodes 1937 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

No; liquid ion ClO~ /103 / 117' 92 

-exchanger I /20/ 

/Orion/ c10; /2/ 

Br 0,9 

s2- 0,57 

No; 6.10-2 

- 2.10-2 CN 

Hco; 2.10 -2 

Cl - 6.10-3 

- 6.10-3 OAc 
2-

5203 6..10-3 

502-
3 

6.10-3 

- 9.10:- 4 F 

502-
4 

6.10-4 

H2Po~ .3.10 -4 

P03-
4 

3.10-4 

HP02-
4 

8.10-5 

N03 liquid ion H2Po4 3.10-4 separate c=O, 1M 104 

exchanger in 502-
4 

1 .. 1o-5 solution 

carbon paste Cl 3.10-3 

/Orion/ HP02-
4 

6.10-5 

- 4.10-2 Br 

ClO~ /14/ 
-I /4/ 

N03 Orion liquid F 7.10-4 mixed -2 cj=5.10 M 25 

ion exchanger Cl - 4.10-3 solution -1 cj=5.10 M 

in PVC 

- /16/' 
-5 I c.=5.10 M 

J 
NO-. 6.10-2 -2 

2 cj=5.10 M 

502- 3,10-4 -1 
4 cj:o:5.10 M 

c10; /1~66/ 
-4 cj=5.10 M 

ClO~ /550/ -5 cj=5.10 M 

Corning liquid F 8,7.10 -4 mixed -2 cj=5.10 M 

- 5·.10-3 solution -1 ion exchanger Cl cj=5.10 M 
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Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or 

l.J conditions 
measured molecule 

in PVC I /17/ mixed 
-5 

cj=5.10 M 

N02 0,066 -2 
solution c.=5.10 M 

J 
so2- < 10-5 -1 c.=5.10 M 4 J 

c10; /1,66/ -4 
cj=5.10 M 

ClO~ /800/ -5 
cj=5.10 M 

No; liquid ion Cl 0,16 mixed 40 

exchanger Br 0, 9 solution 

-in solvent I /4' 2/ 

/cetyltrimet- so2-
4 0,02 

hyl-ammonium P03-
4 

5.10-4 

hydroxide in H2PO~ 5.10-4 

n-octanol/ N0 2 0,61 

OAc 0,11 

co2-
3 0,05 

F 5,5.10 -3 

No; liquid ion Cl04 
3 /1,26.10 I mixed -2 

cj=lO M 88 

-exchanger in I /14,1/ solution Ci varied 

PVC /tetraoc- Cl03 /3,0/ 

tyl ammonium Br 0,13 

nitrate/ N0 2 7' 1.10 
-2 

- -3 Cl 5,0.10 

-F 

OAc 

so2-
4 .(lo- 3 

H2 Po~ 
HP02-

4 

HC03 

No; liquid ion ClO~ /103 / 35 

-exchanger I /20/ 

/Orion/ c10; /2/ 

Br 0,13 

-SH 0,04 

No; 0,04 

CN 0,01 



Selectivity coefficients of ion-selective electrodes 1939 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

sco;- 9.10-3 

Cl - 4.10-3 

OAc 4.10-4 

co2-
3 

2.10-4 

No; ferroin in Cl - 0,33 .=10-2M 114 separate c. 
~.J 

nitrobenzene Br 0,62 solution 

I I 15 I c 2+ Fe1Phenl 3 
BF4 14,81 S.l0-4M 

-5CN 1221 

ClO~ 11901 

PF~ 11,6.10+3 1 

ferroin Cl 0,25 separate -2 c .. =10 M 
~.] 

amyl alcohol Br 0,62 solution 

I 12,51 cFeiPhenl;+ 

BF~ 0,85 2.10-3M 

-5CN 15,21 

ClO~ I 4, 8 I 

PF~ 16,61 

No; exchanger Cl - -3 mixed cNO =varied 85 4,0.10 
3 -1 

IOrionlin PVC solution cc1= 5.10 
-3 S.lo-2 4,5.10 ccl= 
-2 S.lo-3 1,3.10 ccl= 

502- coated wire Cl 1161 

I 
-3 58 mixed ~ c.= 10 4 ~ 

IAliquat 336 51 No; 1301 -3 solution - 4.10 

c. varied 
J 

so2- precipitate ClO~ 0,1 separate ci,j = 82 4 

IPbS04+PbS+Ag25 NO; 0,1 solution 1,7.10 -2 M 

-+Cu251 Cl 0,5 

Br <!>,8 

I 12,41 

HP02-
4 13901 pH 10 

502-
3 11821 pH 10 

ClO~ -3 

l mi:lOOd 4,6.10 

NO; 
-3 solution 5,2.10 

P.A.A.C. Sl/9-I 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Cl - -2 

) 
1,2.10 mixed 

Br - 0,2 solution 

so; polycrys- Cl - /1/ 138 

talline Br 2 /1,3.10 I 

precipitate I /105 / 

-HgS/Hg2C1 2 SCN /6,3/ 

No; .V 10-3 pH 5-6 

ClO~ ,V 10-3 pH 5-6 

co2- liquid ion separate cco2-= 10-JM 46 3 3 
exchanger solution 

/Aliquat 336 S/ - -4 10-lM Cl 1,9.10 c.= 
J 

in solvent OAc - -2 2,5.10 

so2- -4 
4 1,5.10 

No; 2,9.10-l 

ClO~ /25/ 

b.orate 4,7.10 -2 c.= 
J 

10-2 

HP02- -4 -2 2,6.10 c.= 2,5.10 4 J 

BF~ liquid ion - lo-3 mixed 117,92 OH 

-exchanger I /20/ solution 

/Orion/ No; 0,1 

Ni/Phen-R/;+ - 4.10-2 Br 

OAc 4.10-3 

Hco; 4.10-3 

F 10-3 

Cl - lo-3 

so2-
4 

lo-3 

NH+ 
4 solid state Ba2+ 1.10-4 21 

with ca2+ 7.10-5 

biological cu2+ 1.10-4 

material Pb2+ 1.10-4 

Mg2+ 7.10-5 

Hg2+ 3.10-l 

Ni2+ 7.10-5 



Selectivity coefficients of ion-selective electrodes 1941 

Ior or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

K+ 1,5.10 -1 

Rb+ 1,2.10 -1 

Ag+ 5.10-2 

Na+ 1,7.10 -3 

zn2+ 1.1o-5 

NH+ liquid Li+ -3 123 4 4,2.10 

/nonactin Na+ 2,0.10 -3 

+ monactin K+ 1,2.10 -1 

in solvent/ Rb+ 4,3.10 
-2 

Cs+ 4,8.10 -3 

ca2+ 1,7.10 -4 

H+ 1,6.10 -2 

Li+ liquid ion Na+ 0,3 ) separate 47 

exchanger K+ 0,3 solution 

/n-decanol/ 

Na+ Na stearate Li+ 0,8 separate -1 Ci .=10 M 
,] 

10 

membrane K+ /1,2/ solution 

Rb+ /1;2/ 

es+ 0,9 

H+ /2/ 

Ca 2+ 0,2 

Mg2+ 0,2 

K+ neutral separate -1 Ci .=10 M , J 97 

carrier solution 

nonactin Na+ 10-2 

monactin Na+ 8,3.10 -3 

valinomycin Na+ 2,5.10 -4 

valinomycin in H+ 5.1o-5 

diphenyl ether Li+ 2.10-4 

Na+ 2,5.10 -4 

Rb+ /1,9/ 

es+ 0,4 

NH+ 
4 

1.10-2 

Ag+ 2.10-9 
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Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Mg2+ 2.10- 4 separate 

ea2+ 2,5.10 -4 solution 

Ba2+ 6.10-5 

Fe2+ 4.10- 4 

K+ nonactin in NH+ 
4 /2,5/ 98,110 

,nujol+octanol Rb+ 4,2.10 -1 

es+ 3, 1.10 -2 

H+ 1,8.10 -2 

Na+ 6,6.10 -3 

Li+ 5,6.10 -4 

K+ neutral Rb+ /1,9/ 110 

carrier es+ 3,8.10 -1 

/valinomycin NH+ -2 
4 1,2.10 

in diphenyl Na+ 2,6.10 -4 

ether/ Li+ 2, 1.10 -4 

H+ 5,5.10 -5 

K+ liquid ion Na+ 7.10-4 mixed 36 

exchanger NH+ 
4 

2.10- 2 solution 

ea 2+ 2.10- 4 

Mg2+ 2.10-4 

K+ valinomycin H+ 4.10- 2 separate -3 c.=lO M 67 
J 

/Orion/ Li+ 3.10-2 solution 

Rb+ /2,9/ 

es+ 0,5 

NH+ 
4 

0,05 

Tl+ 0,09 

Ag+ 2.10-3 

Na+ 0,09 

ea2+ 2.,6.10 -3 

Mn 2+ 3,5.10 -4 

eu2+ 1,3.10 -3 

Mg2+ l0-3 

sr2+ 2,6.10 -4 

La3+ 5.10-5 



Selectivity coefficients of ion-selective electrodes 

Ion or Type of 
molecule electrode 
measured 

solid, with 

biological 

material 

liquid ion 

exchanger 

/Orion/ 

valinomycin 

coated wire 

/valinomycin 

in PVC/ 

Interfering 
ion or 

molecule 

Al 3+ 

Rb+ 

es+ 

NH+ 
4 

Tl+ 

Ag+ 

Na+ 

NH+ 
4 

ca2+ 

cu2+ 

H+ 

Ml+ 
Na+ 

es+ 

Li+ 

Ag+ 

Rb+ 

es+ 

NH+ 
4 

H+ 

Ag+ 

Na+ 

Li+ 

Li+ 

Na+ 

NH+ 
4 

Rb+ 

H+ 

Li+ 

Na+ 

Rb+ 

Cs+ 

NH+ 
4 

Be2+ 

Method 

5.10-4 separate 

/25/ solution 

/4/ 

/19/ 

o, 1 

0,5 

0,02 

1,9.10-2 

2.10- 5 

3.10-5 

2.10-4 

2.10-5 

5.10-5 

0,5 

3.10-4 

-3 1,7.10 

/2' 2/ 

1 

3.10-2 

1.10-2 

1.10-3 

2.10-4 

l.lo-4 

-5 6,7.10 

10-4 

2.10-2 

/2' 5/ 

< 10-3 

10-3 

l0-3 

/2,5/ 

0,44 

-2 1,2.10 . 

< 10-3 

mixed 

solution 

separate 

solution 

mixed 

solution 

Experimental 
conditions 

-3 c.= 10 M 
J 

c.=l0-2M 
J 

cj= const. 

cj-varied 

in methanol-

water 

1943 

Ref. 

66 

92 

28 

15 



1944 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or condition~:~ 
measured molecule 

M 2+ g <... 10-3 mixed 

ca2+ < 10-3 solution 

sr2+ <. 10-3 

Ni 2+ <( 10-3 

K+ Corning es+ /20/ 26 

exchanger Rb+ /10/ 

Na+ 0,012 

Li+ 4.10-3 

NH+ 
4 0,023. 

Mg2+ 3.10-3 

ca2+ 3.10-3 

K+ Corning es+ /8,43/ -3 c.=lO M 
] 

26 

exchanger in /8,33/ -4 c .=5.10 M 
] 

PVC + Rb+ /5,85/ -3 c.=5.10 M 
] 

/4,57/ -4 plasticizer c.=5.10 M 
] 

Na+ 0,05 cj=lO-lM 

0,021 -2 c.=5.10 M 
] 

Li+ 0,082 -1 
cj=lO M 

0,070 -2 
cj=5.10 M 

NH+. 0,349 -1 
4 cj=5.10 M 

0,362 -2 
cj=5.10 M 

0,408 -2 
cj=lO M 

Mg2+ 8,02.10 -4 c.= 1M 
] 

ca2+ 2,3.10 -2 -2 
cj=5.10 M 

2,45.10 -2 -2 
cj=lO M 

K+ valinomycin H+ 5.lo-5 mixed 95 

/liquid/ Rb+ /1' 9/ solution 

Li+ 2.10-4 

NH+ 
4 

lo-2 

Na+ 2,5.10 -4 

es+ 4.10-l 

ca2+ 2,5.10 -4 

Mg2+ 2.10-4 

Ba2+ 6.lo-5 



Selectivity coefficients of ion~selective electrodes 1945 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

valinomycin H+ 1,8.10 -3 mixed 

in SR Rb+ /1,9/ solution 

Li+ 6,3.10 -4 

NH+ -2 
4 2,3.10 

Na+ 3,3.10 -4 

es+ 3, 4·.10 -3 

ca2+ 8,5.10 -4 

sr2+ 5,4.10 -4 

Mg2+ 6,2.10 -4 

Ba 2+ 7,2.10 -4 

K+ K stearate Li+ 0,8 separate ci,j=O, 1M 10 

membrane Na+ 0,9 solution 

Rb+ /1/ 

es+ 0,9 

H+ /3/ 

ca2+ 0,3 

Mg2+ 0,3 

Li+ 0,6 -2 
ci,j=lO M 

Na+ 0,9 

Rb+ /1/ 

es+ /1/ 

H+ /4/ 

ca2+ /3/ 

Mg2+ /2/ 

K+ crown Na+ -3 l mixed cNa=l0-2M 3,9.10 120 

campeund in -3 solution CNa=lO-lM 2,2.10 

PVC /dimethyl- Rb+ 9,2.10 -1 separate -2 
ci,j=lO M 

dibenzo-30- es+ 2,5.10 -1 solution 

crown-10/ NH+ 
4 7.10-2 

Li+ 5, 1.10 -3 

ca2+ 3.10-4 

Mg2+ 10-4 

Ba2+ < 10-4 
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Ion or Type of Interfering Kij Method Experimental Ref. · 
molecule electrode ion or conditions 
measured molecule 

K+ crown separate 113 

compounds in solution 

nitrobenzene 

dicyclohexyl Rb+ /2,7-2,9/ 

-18- crown- 6 NH+ 
4 /5,3-6,5/ 

es+ /7,9-8,6/ 

Na+ /21-29/ 

dibenzo-18 NH+ 
4 /14-17/ 

crown-6 es+ /3,4-4/ 

Na+ /23-25/ 

Rb+ /2,7-3,7/ 

K+ various crown Na+ 2,2.10 -3 mixed 94 

compounds in -1,1.10 -2 solution 

PVC 

K+ valinomyc:...l Na+ < 2 .lo-4 mixed 80 

in PVC Rb+ /3/ solution 

NH+ -2 
4 1,2.10 

es+ 2,6.10 -1 

Li+ ,..J 10-4 

Ca 2+ 10-4 r-J 

Mg2+ ,-..J 10-4 

crown compound Na+ 7.10-2 

in PVC Rb+ 10-4 

/dibenzo-18- NH+ 
4 < 10-2 

crown-6/ es+ 10-l 

K+ valinomycin NH+ -2 mixed cK=l0- 6M 126 4 1,5.10 

in PVC 1,39.10 -2 solution -5 
cK=lO M 

1,19.10 -2 -4 
cK=lO M 

1,12.10 -2 -3 
cK=lO M 

Na+ 1,06.10 -4 -6 
cK=lO M 

1,58.10 -4 -5 
cK=lO M 

1,06.10 -4 -4 
cK=lO M 

in PVC NH+ -2 -5 crown 
4 9,43.10 cK=lO M 

/dimethyl- 9,43.10 -2 -4 
cK=lO M 



Selectivity coefficients of ion-selective electrodes 1947 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode conditions 
measured ion or 

molecule 

dibenzo-30- 6. 32.10 _, rxed -3 
cK=lO M 

crown-10/ 5,02.10-2 olution -2 
cK=lO M 

Na+ -1 -5 
1,10.10 cK=lO M 

K+ valinomycin NH+ -2 alculation cK=l0-6M 126 
4 1,72.10 

2,17.10 -2 -3 
cK=lO M 

Na+ 1,46.10 -4 cK=l0-6M 

3,37.10 -4 -4 
cK=lO M 

crown/dimet- NH+ -2 cK=l0- 5M 
4 8,16.10 

hyl-dibenzo- 3,60.10 -2 -2 
cK=lO M 

30-crown-10/ 

Na+ 1,37.10 -4 cK=l0-5M 

K+ valinomycin .Cs + 0,47 mixed cj=lO-lM 29 

- PVC Rb+ /4' 7/ solution cK varied 

Selectrode Na+ 6,0.10 -5 

Li+ 2,4.10 -4 

NH+ -2 
4 1,3.10 

Ag+ 4,4.10 -5 

Mg2+ 4,5.,,.,- 5 

ca2+ 4,9.10 -5 

Ba2+ 1, 1.10 -4 

Fe2+ 1,7.10 -5 

Cu 2+ 3,5.10 -5 

K+ valinomycin Na+ 2,3.10 -4 mixed -1 
cNa=lO M 121 

in PVC solution cK varied 

miniature 

electro.de 

crown in PVC Na+ 2,3.10 -3 

rniniature 

electrode 

K+ field effect Na+ -3 
} 0,15 M NaCl 87 1,2.10 

transistor -4 
-7 '1.10 

-2 J O,lM 
1,6.10 NaCl 

-3 -2,5.10 



1948 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

K+ valinomycin sr2+ 

l 
separate -1 91 ci=cj=lO M 

microelectrode Ba2+ l0-5 solution 

Mg2+ 

ea2+ 4,0.10 -5 

H+ 4,0.10 -5 

Li+ 10-4 

Na 
. -4 
3,2.10 

/eH3 / 4N + 3,2.10 -4 

acetyl-choline 4, 0 .10 -3 

es+ 4,0.10 -1 

Rb+ /2,5/ 

te4H9/4N 
+ 

/5,0/ 

K+ liquid ion ea 2+ 2.10-3 mixed I=O,lM 141 

exchanger H+ 2.10- 2 solution 

microelectro- Na+ 2.10-2 

de 

teorning ea2+ 3.10-2 l I=l,OM 

477317/ H+ 3.10-2 

Na+ 2.10- 2 

es+ precipitate + Li+ 0,12 mixed -2 
ces=lO M 18 

inert support Na+ 0,073 solution -1 c.=lO -
] 

tes/-12-mo- K+ 0,23 - 10-5M 

lybdophos- Rb+ /430/ 

phate/ NH+ 
.4 /6,3/ 

Tl+ /560/ 

es+ precipitate Rb+ 1,9.10 -1 
mixed cj=const. 20 

in solvent K+ 3,7.10 -2 
solutio~ varied c. 

l. 

tes-tetraphe- NH+ -2 
4 2,5.10 

nyl-borate/ Na+ 2,3.10 -3 

Mg2+ 9.10-4 

es+ precipitate /eH3 / 4N + /9.101 / 
-1 separate c .. =10 M 

l.r] 
9 

in solvent solution 

/es-tetra- Ag+ /2.10-l/ 

phenylboratel K+ 3.lo-2 



Selectivity coefficients of ion-selective electrodes 1949 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~] conditions 
measured molecule 

NH+ 6.10-3 separate -1 c .. =10 M 
4 ~J 

H+ 1.10-3 solution 

Na+ 4.10-4 

Li+ 4.10- 4 

Hg2+ 3.10-l 

co2+ 3.10-4 

cu2+ 2.10-4 

ca2+ 8.10-5 

Mn2+ 6.10-5 

Ba2+ 6.10-5 

sr2+ 6.10-5 

Ni2+ 4.10-5 

Mg2+ 3.10-5 

zn2+ 3.10-5 

Al 3+ 1.10-4 

es+ precipitate + Na+ 5,15.10 -2 mixed -4 
ccs=lO M 73 

araldite /Cs- K+ 5,23.10 -2 solution c.= 
] 

10-2M 

tungstoarse- NH+ -2 
4 5,32.10 

nate/ Rb+ 5,23.10 -2 

Tl+ 5,16.10 -2 

sr2+ o, 81.10 -2 

Ba2+ 0,94.10 -2 

ca2+ liquid ion Zn2+ /3,2/ -5 69 c =1-10 M Ca 

exchanger Fe2+ 0,8 pH 5,5-11 

/Orion, Pb2+ 0,6 

Corning/ Mg2+ 10-2 

Ba 2+ 10-2 

Na+ 3.10-4 

ca2+ liquid ion sr2+ 1,4.10 -2 separate pH 5,5-11 107 

exchanger Mg2+ 5.10-3 soluti.on 

/Orion, Ba2+ 1,6.10 -3 

Corning/ Na+ 3, 1.10 -4 

K+ 3, 1.10 -4 



1950 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or l.J conditions 
measured molecule 

ca2+ liquid ion H+ /105 / mixed -4 
116 c =10 Ca 

exchanger K+ lo-4 solution - 10-l M 

/Ca salt of Na+ 10-4 -2 c.=lO 1M 
J -

didecyl NH+ 
4 

lo-4 

phosphoric Mg2+ 1,4.10 -2 

acid in Ba2+ 10-2 

di-n-octyl-

phenyl phos-

phonate/ 

ca2+ ion exchanger Mg2+ 0,34 mixed 124 

in collodium Ba2+ 0,90 solution 

/Ca salt of Na+ 2,9.10 -2 

dialkyl phos- K+ 3,4.10 -2 

phoric acid/ H+ 4 /1,5.10 I 

ca 2+ liquid ion Na+ /10,7 I 44 

exchanger K+ /8,5/ 

/dioctyl phos- NH+ 
4 /22,8/ 

phoric acid Mg2+ 0,4 

didecyl phos-

phoric acid/ 

ca2+ liquid ion Mg2+ 0,04 pH 9,2 109 

exchanger Ba2+ 0,04 I=O,OlM 

/Orion/ sr2+ 0,07 

Cd2+ 0,03 

Na+ 0,001 

K+ 0,001 

ca2+ liquid ion zn2+ /3,2/ 117 

exchanger Fe 2+ 0,80 

Pb2+ 0,63 

cu2+ 0,27 

Ni2+ 0,08 

sr2+ 0,02 

Mg2+ 0,01 

Ba2+ 0,01 



Se1ectivity coefficients of ion-se1ective e1ectrodes 1951 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

H+ /107 / 

Na+ 0,0016 

ca 2+ liquid ion zn2+ /3,2/ 92,83 

exchanger Fe 2+ 0,80 

/Orion/ Pb2+ 0,63 

cu2+ o, 27 

Ni2+ 0,080 

Sr2+ 0,017 

Mg2+ 0,014 

Ba2+ 0,010 

ca2+ ion exchanger H+ /72/ cca=l0-3M 111 

immobilized Na+ 1,5.10 -2 

/Beckman Mg2+ 1,2.10 -1 
[ Me 2jt [ca 2+J 

39608/ sr2+ 9,3.10 -2 = 0,1 - 32 

Ba2+ /7,9.10 I [Me+J t[ca2+] 

= 0,3 - 97 

ca2+ liquid ion H+ /105/ 83 

exchanger Na+ 10-4 

/Orion/ K+ 10-4 

NH+ 
4 

lo-4 

ca2+ ion exchanger Mg2+ 0,0051 separate c. 
~ cj 84 

in PVC /di- - 0,13 solution 

decylphos- Ba2+ 0,003 

phoric acid/ - 0,09 

zn2+ 0,0098 

- 0,90 

Na+ 0,0052 

- 0,27 

K+ 0,0026 

- 0,39 

H+ 29 

- 27/ 

ca2+ ion exchanger Mg2+ 0,0045 separate 

in PVC - 0,0097 solution, 



1952 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~] conditions 
measured molecule 

/didecyl- Ba2+ 0,0023 equal 

phosphoric - 0,0074 potentials 

acid/ zn2+ 0,0056 

- 0,5 

Na+ 0,0054 

- 0,0061 

K+ 0,0027 

- 0,0055 

H+ /26/ 

Mg2+ 0,22 mixed 

- 0,036 solution 

Ba2+ 0,013 

- 0,005 

zn2+ 0,065 

K+ 2,2.10 -5 

Na+ 6,7.10 -5 

H+ /40-25/ 

liquid ion Mg2+ 0,010 separate a. a. 
~ J 

exchanger - 0,29 solution 

/Orion 92-20/ Ba2+ 0,0059 

- 0,18 

Zn 2+ 0,011 

- 0,65 

Na+ 0,0058 

- 0,42 

K+ 0,002 

- 0,37 

H+ /300 

- 590/ 

Mg2+ 0,007 separate 

- 0,04 solution 

Ba2+ 0,0036 equal 

- 0,027 potemtials 

zn2+ 0,007 



Selectivity coefficients of ion-selective electrodes 1953 

Ion .or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

- 0,32 separate 

Na+ 0,005 solution 

- 0,006 equal 

K+ 0,0013 potentiale 

- 0,0016 

H+ /590/ 

Mg2+ 0,055 mixed 

- 0,025 solution 

Ba2+ 0,033 

- 0,011 

zn2+ 0,081 

K+ 6,6.10 -5 

Na+ 1,7.10 -4 

H+ /1,3.10 4 

- 2.103 / 

Orion 92-20-02 Mg2+ 0,0044 separate ci=cj 

exchanger in 0,14 solution 

PVC Ba2+ 0,0029 

- 0,088 

zn2+ 0,0094 

- 0,88 

Na+ 0,0054 

- 0,29 

K+ 0,0027 

- 0,41 

ca2+ Orion 92-20-02 Mg2+ 0,0035-0,01 separate 84 

exchanger in 0,002-0,003 solution 

PVC zn2+ 0,0069-0,62 equal 

Na+ 0,006-0,006 potentiale 

K+ 0,0028-0,oo69 

ca2+ liquid ion Ni 2+ 0,026 mixed c =10- 3 
Ca 14 

exchanger cu2+ 0,24 solution - 10-4M 

/Orion/ Mg2+ 0,033 
-2 

c.=lO M 
] 

Ba2+ 0,016 



1954 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

sr2+ 0,029 mixed 

Pb2+ 0,23 solution 

Zn 2+ 
/1,44/ 

coated wire Ni 2+ 0,0039 

cu2+ 0,15 

Mg2+ 0,014 

Ba2+ 0,0036 

sr2+ 0,021 

Pb2+ /1,86/ 

Zn 2+ 
/32,3/ 

ca2+ ion exchanger Ml+ 3,2.10 -3 mixed -3 c.=l-10 M 
J 

42 

/didecylphos- -8' 9.10 
-2 solution 

phoric acid, Na+ 1,5.10 -4 

monocalcium- - 4,8 

di/didecylphos- K+ 1,6.10 -4 

phate/ ,mono- -1,7.10 -1 

calcium dihyd-

ragen tetra 

/didecylphos-

phate/in PVC 

/various 

compositions/ 

ca2+ liquid ion H+ /1,8±0,3/.10 mixed pH 4 - 2,5 5 

exchanger solution 

/Orion/ 

ca2+ neutral Li+ 2,3.10 -3 separate 2, 131 

carrier Na+ 5,7.10 -3 solution 

K+ -2 7' 3.10 . 

Rb+ 1,6.10 -1 

es+ 5,2.10 -2 

Mg2+ 3.10-5 

sr2+ 1.10-2 

Ba2+ 8.10-2 

Al 3+, 3,5.10 -4 



Selectivity coefficients of ion-selective electrodes 1955 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

H+ -2 4, 1.10 separate 

NH+ -1 
4 

1,7.10 solution 

cu2+ 4.10-3 

zn2+ 1.10-3 

uo2+ -3 
2 6,4.10 

ca2+ ion exchanger Mg2+ 6.10-4 mixed 4 

/Orion/in PVC Ba 2+ 1,8.10 -3 solution 

with graphite Ni 2+ 3.10- 3 

contact Zn 2+ 0,27 

Pb2+ /2,9/ 

ca2+ liquid ion Mg2+ 2,5.10 -4 separate 119 

exchanger Sr2+ 1,7.10 -2 solution 

in PVC Ba2+ 2,5.10 -4 

Selectrode cu2+ 1,6.10 -4 

/dioctyl- Zn 2+ 6,0.10 -2 

phenyl Cd2+ 3,0.10 -4 

phosphonate/ Li+ 5,8.10 -5 

K+ 2,0.10 -6 

Na+ -6 

l mixed 6,3.10 

H+ 4 solution /1,6.10 I 

ca2+ neutral Mg2+ 2.10- 4 separate 
-2 

c.=c.=lO M 
~ J 

86 

carrier sr2+ 10-l solution 

Ba2+ 9.10-l 

Ni+ 6.10- 2 

Na+ 3.10-l 

K+ 10-l 

Rb+ 3.10- 2 

Cs+ 10-2 

NH+ 
4 

10-l 

Al 3+ 2.10- 4 

cu2+ 2.10-3 

zn2+ 6.10-4 

ce3+ 2.10- 2 

P.A.A.C. Sl/9-1 



1956 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

ca2+ liquid ion H+ /40/ mixed 93 

exchanger Na+ 0,04 solution 

/Orion 92-20/ NH+ 
4 

0,15 

Mg2+ 0,028 

Mn2+ 0,21 

ca2+ Mg2+ 3.10-5 -1 3 neutral separate c.=c.=lO M 
~ ] 

carriers Ba2+ 8.10-2 solution 

/different I Na+ 7.10-3 

K+ 9.10- 2 

Cs+ 6.10- 2 

Mg2+ 3.10-4 

Ba2+ 6.10-2 

Na+ 5.10-3 

K+ /2 I 

Mg2+ 3.10-4 

Ba2+ 4.10-l 

Na+ 2.10- 2 

K+ 9.10-2 

Cs+ 5.10-2 

ca2+ liquid ion es+ -3 separate 4,9.10 49 

exchanger Rb+ 5,1-10-3 or mixed 

/Orion/ K+ /5-6,4/.10 -3 solution 

Na+ /7-8,3 I .10 -3 method 

NH+ -2 l pH 7,5 4 /2-3,7/.10 

Li+ 0,06-0,13 

divalent Rb+ /2-5/.10- 2 

cation K+ /3-5,5/.10 -2 

electrode Na+ /4-7/.10- 2 

/Orion/ Li+ 0,15-0,30 

ca2+ coated wire Ba2+ 0,403 mixed without 16 

/with ion Mg2+ 0,197 solution plasticizer 

exchanger/ Ni 2+ 0,650 

/Ca salt of 2- Sr 2+ 0,399 

ethylhexyl 



Selectivity coefficients of ion-selective electrodes 

Ion or Type of 
rnolecule electrode 
rneasured 

phosphoric 
acid/ 

antibiotic 

/A 23187/in 

solvent 

Interfering 
ion or 

rnolecule 

0,010 

0,045 

cu2+ /2,11/ 

Pb2+ /2,69/ 

zn2+ < 10-3 

Ba2+ 

Mg2+ 

Ni 2+ 

sr2+ 

Na+ 

K+ 

cu2+ 

Pb2+ 

zn2+ 

Mg2+ 

Na+ 

sr2+ 

0,009 

0,050 

0,028 

0,024 

0,003 

0,023 

/4,95/ 

/46,2/ 

/69,6/ 

0,051 

0,23 

/97/ 

Method 

rnixed 

solution 

rnixed 

solution 

/nitrobenzene/ H+ 4 /2,5.10 I 

ion exchanger 

dil p-/1,1,3, 

3-tetrarnethyl 

-butyl/ phe­

nyl)phospho­

ric acid in 

PVC /rnicro-

electrode/ 

Orion 

exchanger 

in different 

plastic 

rnatrices 

rnixed 

solution 

separate 

solution 

/1,4-1,2/ rnixed 

solution 

/2,6-5,5/lo-2 

0,85 

Experimental 
conditions 

without 

plasticizer 

with 

plasticizer 

- 1M 

} 
cN =10- 2M 

pHa5,5-9 

-3 

} 
cMg=lO . M 

pH 5,5-9 

-2 
cNa=lO M 

1957 

Ref. 

13 

30 

61 



1958 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Mg2+ 4,5.10 -2 
CMg=l0- 3M 

ca2+ liquid ion Mg2+ 0,018 flow condi- 30 

exchanger Li 2+ 0,156 tions 

/Orion/ Na+ 0,010 

K+ 0,006 

ca2+ divalent Li+ 0,124 } flow condi- 30 

cation Na+ 0,025 tions 

electrode K+ 0,018 

/Orion/ 

Ca2++Mg2+ liquid ion zn2+ /3,5/ pH 5,5-11 69 

exchanger Fe2+ /3,5/ 

/Orion/ cu2+ /3,1/ 

Ni 2+ /1,4/ 

ca2+ /1/ 

Mg2+ /1/ 

Ba2+ 0,9 

Na+ 0,02 

Ca2++Mg2+ divalent zn2+ /3,5/ 92,117 

cation Fe2+ /3,5/ 

electrode cu2+ /3,1/ 

/Orion/ Ni 2+ /1,35/ 

ca2+ /1/ 

Mg2+ /1/ 

Ba2+ 0,94 

sr2+ 0,54 

Na+ 0,01 

Ba2+ neutral Ba2+ /1/ separate c.=c.=lo-1M 
~ J 

68 

carrier sr2+ 2.10-3 solution 

/polyethylene ca2+ < 10-4 

glycol de- Mg2+ < 10-4 

rivative/ Ni 2+ < 10-4 

co2+ < 10-4 

zn2+ < 10-4 

Fe2+ < 10-4 

K+ 8.10-3 



Selectivity coefficients of ion-selective electrodes 1959 

Ion or Type of. Interfering K .. Method Experimental Ref. 
molecule electrode ion or l.J conditions 
measured molecule 

NH+ 
4 

6.10- 4 separate 

Na+ 2.10- 4 solution 

Li+ 2.10- 4 

H+ 2.10-4 

Ba2+ neutral Li+ -3 mixed 
-1 

57 1,8.10 c.=lO M 
J 

carrier Na+ 3.10-3 solution 

in PVC K+ 9,5.10 -3 

Rb+ 1,8.10 -2 

/Ba complex of Cs + 9.10- 2 

nonylphenoxy- Be 2+ 2,6.10 -3 -2 
cBe=lO t-1 

poly/ethylene- Mg2+ 2,2.10 -4 

o~y/ethanol Ca 2+ 2,3.10 -4 

Sr 2+ 2,8.10 -3 

Ni2+ 1,2.10 -4 

Cu 2+ 3,6.10 -3 

Ba 2+ antibiotic ca2+ -3 

} mixed 24 1,4.10 

in solvent Mg2+ -3 solution 1,3.10 

Ba2+ neutral Mg2+ rv lo-5 separate 43 

carrier in PVC Ca 2+ 
.V 2.10-4 solution 

/N,N,N:N' Li+ "' 5.10-4 

tetraphenyl NH+ -3 
4 .-J 3' 2 .10 

3,6,9 trioxa- Cs + 
.V 3,2.10-3 

Na+ 
-3 

undecane .-J 3,2.10 

diamide/ Rb+ ,...., lo-2 

K+ "' 2.10-2 

Sr 2+ 
r-> 3,2.10 -2 

H+ ,... 6' 3 .10 -2 

Zn 2+ liquid ion H+ /50/ separate c.=c.=lo-1M 41 
l. J 

exchanger NH+ 
4 

5.10-2 solution 

in PVC Li+ 8.10-l 

/Zn salt of Na+ 10-2 

di-n-octyl K+ 2.lo-3 

phenyl phos- Rb+ 4.10-3 

phoric acid/ Cs + 2,5.10 -3 



1960 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Mg2+ 3,2.10 -1 

ca2+ /1,6.10 31 

sr2+ /40/ 

Ba2+ 4.10-l 

cu 2+ 2,5.10 -1 

Cd2+ /1/ 

Pb2+ /13/ 

Cd2+ precipitate Na+ 3, 21.10 -8 separate I=0,03 12 

CdS+Ag2S K+ 6,69.10 -8 solution 

Mg2+ 1,63.10 -4 

ca2+ 2,24.10 -4 

zn2+ 4,14.10 -4 

co2+ 2,03.10 -2 

Ni 2+ . -2 
3,24.10 

Al 3+ 1,34.10 -1 

H+ /2,41/ 

Mn2+ /2,68/ 

Pb2+ /6,08/ 

Tl+ /122/ 

Fe 2+ /196/ 

s 2- 3,77.10-22 

CN - 5,37.10-!6 

- -6 OH 1,49.10 

I 6,06.10 -6 

co2- -5 
3 1, 72.10 

2-cro4 5,07.10 -5 

so2- -5 
3 6,98.10 

- -2 F 1,12.10 

- -2 Br 1,42.10 

so2- -2 
4 1, 81.10 

ClO~ 3,37.10 -2 

Cl 3,63.10 -2 

I03 /26,3/ 

2-cr2o 7 /1011 / 



Se1ectivity coefficients of ion-se1ective e1ectrodes 1961 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

Cd2+ CdS-Ag2S Hg2+ /r-Jl06 / 17 

homogeneous Ag+ I ,...J 106 1 

Cu 2+ /r-'102/ 

Pb2+ /5/ 

Cd 2+ CdS-Ag2S ca2+ 10-2 separate 39 

zn2+ 4.10-2 solution 

Ni 2+ 7.10-2 

Pb2+ 5.10-l 

ca2+ 9.10-2 

I 
mixed 

Zn 2+ 10-l solution 

Ni 2+ 2.10-l 

Pb2+ 6.10-l 

Zn 2+ 7.10-2 calculated 

Ni 2+ 7.10-2 from solu-

Pb2+ /20/ bility pro-

ducts 

Cd2+ CdS in mixed c. 
J 

79 

polyethylene H+ 5.10-4 solution 10-2M 

Pb2+ 5.10-l 10-2M 

Zn 2+ 10-4 10-lM 

co2+ 5.10-5 10-lM 

Ni 2+ 5.10-6 10-lM 

Fe 3+ 3.10-2 10-3M 

CCd 
Cd2+ CdS precipi- Zn 2+ 9,5.10 -5 mixed 10-5M 63 

tate /Orion/ 6,8.10 -5 solution 10-6M 

Fe2+ "'2.10-3 10-4M 

Pb2+ /7' 1/ 10-3M 

CdS precipi- Zn 2+ 2,3.10 -4 10-5M 

tate on Se- 1, 1.10 -4 10-6M 

lectrode body Fe2+ <V3.10- 3 10-4M 

Pb2+ /5,4/ 10-3M 

TOA Zn 2+ 7,8.10 -4 10-4M 

electrode 1,5.10 -4 10-6M 



1962 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

/Japan/ Fe2+ r-J 3.10-3 l mUed 
10-4M 

Pb2+ 0,5 solutions 10-2M 

/4,8/ 10-4M 

Ag+ /1,9.1022 ! calculated 

cu2+ 9 /1,3.10 I from 

Hg2+ /5,o.1025 t solubility 

zn2+ 5,0.10 -3 products 

Hg2+ liquid ion Bi3+ 1,52.10 -4 separate pH 1 6 

exchanger Cd2+ -4 solution 
-1 

2,30.10 Ci .=10 M 
'J 

on graphite Pb2+ 3,81.10 -4 

rod Ni 2+ 5,63.10 -4 

I diketchydrin- co2+ 6,46.10 -4 

dylidene- zn2+ l0-3 

diketohyd- Cu 2+ 1,35.10 -2 

rindamine/ Ag+ /1,82/ 

Hg2+ liquid /PAN Cd2+ 8,81.10 -5 separate 
-1 c.=c.=lO M 

l. J 
22 

chelate of cu2+ 1,38.10 -4 solution 

Hg2+ in Ni 2+ 7,94.10 -5 pH 1 

chloroform/ co2+ 4,47.10 -5 
f 0,5 

zn2+ 2,76.10 -5 

Mn 2+ 1,58.10 -5 

Pb2+ 3,55.10 -5 

Bi3+ 1,05.10 -5 

Al 3+ 4,17.10 -4 

Mg2+ 1,70.10 -4 

Ag+ /7' 25/ 

Fe 3+ 5 /2,40.10 I 

Pb2+ precipitate Ni 2+ 3,2.10 -4 -2 
cPb=lO M 112 

PbS-Ag2s Mn2+ 1,2.10 -4 

zn2+ 3.10-5 

Mg2+ 7.10-6 

Ni 2+ 4.10- 3 } _, cPb~10 M 

Mn2+ -3 4,5.10 

2+ -4 
Zn 3,8.10 



Selectivity coefficients of ion-selective electrodes 1963 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or ~J conditions 
measured molecule 

Mg2+ 8,7.10 -5 -3 
cPb=lO M 

Pb2+ liquid ion cu2+ /2,6/ 117 

exchanger Fe2+ 0,08 

/Orion/ Zn 2+ 0,003 

ca2+ 0,005 

Ni2+ 0,007 

Mg2+ 0,008 

Pb2+ Ag2S-PbS in Cd2+ 3.10-l separate c. .=10-lM 
~.J 

77 

polyethylene - 8.10-l solution 

Mn 2+ 8.10-2 

- 3.10-4 

Zn 2+ lo-2 

- 2.10-4 

Fe 2+ 10-l 

- 2.10-2 

Fe3+ /80-106 / 

Pb2+ Ag 2S-PbS ca2+ 10-2 separate 39 

Ni 2+ 3.10-2 solution 

Zn 2+ 2.10-2 

Cd 2+ 3.10-l 

ca2+ 4.10- 2 mixed 

Ni 2+ 2.10-1 solution 

zn2+ 10-l 

Cd2+ 7.10-l 

Ni 2+ 3.lo-2 

j 
theoretical 

zn2+ 3.10-2 

Cd2+ 5.10-l 

Pb2+ Cd2+ -6 
precipitate 0,12 mixed cPb=lO M 64 

/Orion/ solution 

0,045 c =10-5M· 
Pb 

0,18 -4 
cPb=lO M 

Selectrode Cd2+ 0,012 -6 
cPb=lO M 

0,051 -5 
cPb=lO M 

0,064 -4 
cPb=lO M 



1964 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering K Method Experimental Ref. 
molecule electrode ion or ij conditions 
measured molecule 

Pb2+ precipitate, Ag+ /1,6.1022 / 
-3 51 separate ) c .. =10 M ~,] 

PbS solution 

/4,0.lo22 t calculated 

from 

solubility 

products 

0,84 calc.from 

diffusion 

layer model 

Cd2+ 0,23 separate 

} 
c. .=10-3M 
~,] 

solution 

0,53 mixed 

solution 

0,32 calculated 

from solu-

bility pro-

ducts 

0,22 calc.from 

diffusion 

layer 

model 

cu2+ liquid ion Fe 2+ /1,0/ -1 69 c =10 -Cu 

exchanger Ni 2+ 5.10-3 - 10-SM 

/Orion/ Zn 2+ 10-3 pH 4-7 

ca2+ S.lo-4 

Na+ l0-4 

K+ l0-4 

cu2+ liquid ion Na+ 5.10-4 107 

exchanger K+ S.lo-4 

/Orion/ Mg2+ l0-3 

sr2+ 10-3 

Ba2+ l0-3 

Ca 2+ 2.10-3 

Zn2+ 3,3.10 -2 



Selectivity coefficients of ion-selective electrodes 1965 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Ni 2+ l0-2 

H+ /10/ 

Fe2+ 2 /1,4.10 I 

cu2+ liquid ion H+ /10/ 108 

exchanger 

/Orion/ 

cu2+ CuS-Ag2s in Pb2+ < 10-4 76 

thermoplastic co2+ < 10-4 

polymer Zn 2+ < 10-4 

Ni 2+ <.. 10-4 

Na+ < 10-4 

K+ < 10-4 

Ca 
2+ < 10-4 

Mg2+ < 10-4 

cu2+ cu1 , 8 se Pb2+ -3 separate =10-lM 139 1,3.10 c 
i,j 

solution pH 3 

-3 .=10-2M 1,1.10 c. 
~.J 

pH 3 

-2 -3 1,5.10 Ci .=10 M ,J 
pH 3 

Pb2+ 6,6.10 -4 -2 c .. =10 M 
~.J 

pH 5 

3, 1.10 -3 -3 c. .=10 M 
~.J 

pH 5 

cu2+ Crytur K+ ,-....) lo-4 1 

monocrystal Na+ rv 10-4 

Li+ rV 10-4 

Ba2+ N 10-4 

Ca 2+ N 10-4 

Mg2+ rV lo-4 

Ni 2+ rV 10-3 

co2+ N. lo-3 

Cd2+ rJ lo-3 

cu2+ liquid ion H+ /7.103 / 92 



1966 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering 
molecule electrode ion or 
measured molecule 

exchanger 

/Orion/ 

solid ion 

exchanger 

/Cu salt of 

2,4,5,7 tetra-

nitrofluoren-

9o( 
~ -malo-

nonitrile/ 

precipitate 

in SR 

cu2s single 

crystal 

c 2_xs in 

epoxy resin 

Ag2s 

homogeneaus 

Fe2+ 

Ni 2+ 

zn2+ 

Na+ 

K+ 

ca2+ 

Sr2+ 

Ba 2+ 

Mg2+ 

Pb 2+ 

Li+ 

Na+ 

K+ 

H+ 

Ni 2+ 

Pb2+ 

Cd2+ 

zn2+ 

co 2+ 

Ni 2+ 

Mn 2+ 

cu2+ 

/1/ 

S.lo-3 

l0-3 

< l0-3 

< l0-3 

S.lo-4 

2.10-4 

2.10-4 

< 10-4 

l0-3 

10-s 

lO-s 

10-s 

lo-2 

10-4 

< -9 
2,8.10 

-7 2,5.10 

-6 
1,2.10 

/6,4.1011 

- 2.lo12 ' 
/1/ 

l0-6 

10-6 

Method 

titration 

calculated 

from solu-

bility 

products 

calculated 

with know-

ledge of E0 

Experimental 
conditions 

Ref. 

129 

96 

so 

45 

17 



Selectivity coefficients of ion-selective electrodes 1967 

Ion or Type of Interfering K .. Method Experimental Ref. 
molecule electrode ion or l.J conditions 
measured molecule 

Cd2+ 10-6 

Ag+ Ag2S Cu 2+ 10-s I separate 140 

precipitate Pb2+ lo-6 solution 

/Crytur/ H+ 9.10-6 

cu2+ 9.10-8 } theoretical 

Pb2+ 9.lo-12 

H+ 9.lo-12 

Ag2S cu2+ 10-6 separate 

precipitated 2.10-6 solution 

under diffe- 10-s 

rent conditi- S.lo-7 

ons 

Pb2+ 8.10-9 

2.10-9 

10-8 

5 .10-ll 

H+ 4.10-7 

3.10-6 

S.lo-6 

6.lo-12 

Ag+ ceramic Ag 2s Hg2+ -2 

l 
2,8-5,6.10 71 

homogeneaus cu2+ 10-s separate -1 c .. =10 M 
l.,J 

H+ 10-5 solution 

Cd 2+ 4.lo-23 titration 99 

co2+ 32.lo-26 of 10-2M 

cu2+ 1,6.lo-14 solutions 

Fe2+ 8.lo-30 separately 

Mn 2+ 6,3.10-38 

.2+ 
Nl. 6,3.lo-29 

Pb2+ 4.lo-14 

zn2+ 4.lo-22 

Ag+ Pb2+ 1,3.lo-15 separate } 
-3 51 Ag2S c=lO M 

solution 

2,5.10-23 calculated 



1968 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

from solu-

bility 

products 

2,5.10-23 calculated 

from diffu-

sion layer 

model 

Tl+ Tl-molyb- Li+ lo-2 mixed -4 
cTl=lO M 19 

dophosphate Na+ 10-2 solution c.=l0-2M 
+ J 

in epoxy resin K 10-2 

Rb+ 6,5.10 -2 

Cs + l0-2 

NH+ 
4 

l0-2 

Mg2+ 10-3 

Ca 2+ 10-3 

Sr 2+ 10-3 

Ba 2+ l0-3 

Tl-tungs- Li+ o, 28 

tophosphate Na+ 0,53 

in epoxy K+ 0,66 

resin Rb+ 0,80 

Cs + 0,29 

NH+ 
4 0,57 

Ag+ 0,65 

Mg2+ 2.10- 2 

Ca 2+ 2.10- 2 

Sr 2+ 1,3.10 -2 

Ba2+ 1,2.10 -2 

Tl+ Tl-tungsto- Na+ 3,15.10 -2 mixed -4 
cTl=lO M 73 

arsenate in K+ 3,11.10 -2 
solution -2 

cj=lO M 

araldite NH+ -2 
4 3,10.10 

Ag+ 3, 21.10 -2 

Sr 2+ 0,44.10 -2 

Ba2+ 0,46.10 -2 



Selectivity coefficients of ion-selective electrodes 1969 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Tl+ liquid ion Hg2+ I> 11 mixed -3 
cTl=lO M 134 

exchanger Ag+ I> 11 solution 

Tliii-o,o'- Pb2+ I > 11 

di -decyldithio- Cd2+ I> 11 

phosphate in H+ I ll 

chlorocyclo- Cu 2+ 0,8 

hexane Zn 2+ 2,9.10 -3 

cr3+ 1,9.10 -3 

Af3+ 1,6.10 -3 

Ni 2+ 8,3.10 -3 

Fe2+ 2,0.10 -3 

co2+ 4,4.10 -5 

Mn 2+ < 5.10-5 

Be 2+ 

Mg2+ 

ca2+ 

sr2+ 

Ba2+ < 10-5 

Li+ 

Na+ 

K+ 

Rb+ 

es+ 

Fe3+ Ag2S-CuS cu2+ 161 mixed -4 
cFe=lO M 38 

solution I = 0,1 

pH 2 

Cu 
2+ 10-l in 6.lo- 3M 

salicyl-

aldoxime 

Ni 2+ 5.10-2 mixed CFe3+=10-4M 

Pb2+ 3.10-3 solution I = 0,1 

Fe 2+ < 2.10-3 

Na+ 

)< K+ lo- 3 



1970 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of 
molecule electrode 
measured 

AuCl~ 

ReO~ 

Tri-

fluoro 

acetate 

Benzene 

sulpho-

nate 

liquid 

/Safranine 0 

tetrachloro-

auratel 

liquid 

/Bri11iant 

Green 

perrhenate/ 

liquid 

/Crystal 

Violet/ 

liquid 

/Crystal 

Violet/ 

Interfering 
ion or 

molecule 

NH+ 
4 

Kij 
measured 

ca2+ lo- 3 

Ba2+ 

Cd2+ 

ClO~ 

ClO~ 

SCN-

No; 

ClO~ 

SCN-

No; 

HP02-
4 

so2-
4 

0,42 

0,11 

0,002 

0,12 

0,11 

0,04 

3 11,5.10 I 

/5,5.10/ 

- -1 CH Cl2COO 2,7.10 

c6H5coo- 1.10-l 

CH 3COO­

/COOI~­

I 

10-4 

lo- 4 

/1,8.10/ 
-1 1,4.10 

8.10- 3 

lo-4 

3.10-3 

Method 

separate 

solution 

1 
separate 

solution 

solution l separate 

mixed 

solution 

Experimental Ref. 
conditions 

-2 c =c.=lO M 
i J 

33 

34 

53 

56 

N0 3 

phenol-4-

-1 7.6.10 

mixed lc.=0,5 M 

solution -Jo,oo5 M 

sulphonate 

benzene-m-

disulphonate 

-2 1,6.10 0,005 M 

0,005 M 



Selectivity coefficients of ion-selective electrodes 1971 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule measured 

benzoate 4.10-2 0,005 M 

-naphtha-

lenesulpho-

nate /16/ 0,00025M 

1,3,6 naphta- S.lo- 4 cj 0,005M 

lene trisul-

phonate 

o<'-naphtha- liquid Cl - 4.10-4 mixed cj 0,5M 

lenesul- /Crystal No; 3.10-2 solution 0,005M 

phonate Violet/ benzene-

sulphonate 7.10-2 

1,5 naphtha-

lenedi-

sulpho-

nate 7.10-4 0,005M 

1,3,6-

naphtha-

lenetri-

sulphonate 6.10-5 O,OlM 

4-hydroxy-

2-naphtha-

lenesulpho-

nate 2,5.10 -2 0,005M 

2,3-dihyd-

roxy 

naphthalene-

6-sulpho-

nate 4,5.10 -4 0,005M 

P.A.A.C. 51/9-K 



1972 

Ion or 
rnolecuJ:.e 
rneasured 

Type of 
electrode 

Iso- Coated 

lauryl-

benzene 

sulpho-

nate 

wire 

/Aliquat 

3368 in 

PVC/ 

8-quino- liquid ion 

line 

5-sulpho- exachanger 

nate 

/Hqs-/ 

Maleie 

acid 

Ion pair 

consisting 

of Hqs-

and benzyl-

dirnethyl 

tetradecyl 

arnrnoniurn/ 

liquid 

/Crystal 

COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Interfering 
ion or 

rnolecule 

Cl-

802-
4 

No; 
ClO~ 

OAc-

lauryl 

sulphate 

lauryl 

-2 1,2.10 

6.10-3 

-1 9,3.10 
-1 8 ,1.10 
-1 5,9.10 

/1,36/ 

sulphonate 0,81 

p-toluene 

sulpho-

nate o, 75 

OAc-

Acetic acid 10-4 

furnaric acid < 10- 3 

Method 

rnixed 

solution 

mixed 

solution 

Violet in benzoic acid 

roethane/ salicylic acid /4,2/ 

phthalic acid /5,2/ 

benzilic acid /10/ 

Cl- 4.10-3 

Br- 9.lo-2 

Experimental Ref. 
conditions 

pH 6,5 

ci varied 

cj const. 

37 

133 

56 



Selectivity coefficients of ion-selective electrodes 

Ion or 
moleculeo 
measured 

Maleie 

acid 

Type of 
electrode 

Interfering KiJ' 
ion or 

molecule 

No; 6.10-1 

I- 1141 

liquid ClO~ l6.1021 

ltris-batho- fumaric acid < 10-3 

phenanthroli- salicylic acid 15,11 

ne-Fe I II I in phthalic acid 

nitrobenzene ClO~ 

/7 ,OI 
3 

11,1.10 I 

Phthalic liquid acetic acid 2.10-5 

p-and rn-isomer <lo-2 acid ICrystal 

Vitamin 

Vitamin 

Vialet in 

1,2-dichlo­

roethane/ 

liquidltris-

benzoic acid 

CF3COO­

maleic acid 

salicyl acid 

bEmzilic acid 

Cl 

p-and rn-isomer 

batho-phenant:- benzoic acid 

hroline-Feiiiimaleic acid 

in nitroben-

zenel 

liquid 

tetraphe-

nylborate 

in 1,2-di-

chloroethane I 

liquid 

ldipicryl-

amine 

in nitro-

benzenel 

5.10-3 

6.10- 2 

-1 
1,9.10 

-1 
8,5.10 

121 

8.10-4 

2.10-2 

10-l 

131 
2 

11,2.10 I 

< 10-2 

3.10-3 

-1 
1,4.10 

2 
11,4.10 I 

10-4 

< 10-4 

< 10-4 

1101 

8.10-3 

6.10-4 

2,5.10-2 

10-l 

Method Experimental 
conditions 

mixed 

solution 

separate 

solution 

ci varied 

cj const. 

1973 

Ref. 

59 

55 



1974 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
molecule electrode ion or conditions 
measured molecule 

Acetyl liquid Na+ 1.10-4 separate 7 

choline /Corning NH+ 
4 

1.10-3 solution 

acetyl K+ 1.10-3 

choline !SE/ Choline 6,6.10 -2 

Choline Acetylcholine separate -1 
ci=cj=lO M 8 

ester tetra-aryl Choline /1/ solution 

borate in Acetyl 

PVC+dibutyl Choline /6,87/ 

phthalate Acetyl-B-

methyl choline /19,1/ 

Butyryl 

choline /50,0/ 

The same Choline /1/ 

+ dioctyl Acetyl 

phthalate choline /5,43/ 

Acetyl-() 

-methyl 

choline /11,5/ 

butyryl 

choline /41,7/ 

Tryptophane liquid glycine -2 mixed -2 
81 1,6.10 c.=lO M 

~ 

/Aliquat alanine -2 solution 2,5.10 c.= varied 
J 

336 S in valine 1,6.10 -1 10-1-10-5M 

decanol/ leueine 4,0.10 -1 

isoleueine 4,0.10 -1 

serine 1,3.10 -2 

histidine 2,0.10 -2 

methionine 1,6.10 -1 

aspartic 

a~id l0-2 

glu~c acid 7,9.10 -3 

tyrosi~e 
-2 3,2.10 

-1 phenyl- 7,9.10 

alanine 



Selectivity coefficients of ion-selective electrodes 1975 

Ion or Type of 
rnoleeule eleetrode 
rneasured 

Phenyl- liquid 

alanine /Aliquat 

336 S in 

deeanol/ 

Leueine 

Interfering Kij 
ion or 

rnoleeule 

HP02- -3 
4 

5,0.10 

co2- -3 
3 7,9.10 

so2-
4 

lo- 2 

Cl - -1 3,2.10 

No; /1,3/ 

glyeine 4,0.10 -2 

alanine 5,0.10 -2 

valine 1,6.10 -1 

leueine 4,0.10 -1 

isoleueine 4,0.10 -1 

serine 4,0.10 -2 

histidine 4,0.10 -2 

rnethionine 2,0.10 -1 

aspartie 2,0.10 -1 

aeid 

glutarnie 1,6.10 -2 

aeid 

tyrosine 4,0.10 -2 

tryptophane 7,9.10 -1 

HP02-
4 

lo-2 

co2- -2 
3 

1,3.10 

so2- -2 
4 2,5.10 

Cl - -1 6,3.10 

No; /1,3/ 

glyeine 6,3.10 -2 

alanine 6,3.10 -2 

valine 2,5.10 -1 

isoleueine 6,3.10 -1 

serine 3,2.10 -2 

histidine 7,9.10 -2 

rnethionine 3,2.10 
-2 

aspartie 10-2 

aeid 

glutamie acidl,3.10 -2 

Method 

mixed 

Experimental Ref. 
eonditions 

solution ej=varied 

l0-1-lo-5M 



1976 COMMISSION ON ELECTROANALYTICAL CHEMISTRY 

Ion or Type of Interfering Kij Method Experimental Ref. 
moleeule eleetrode ion or eonditions 
measured moleeule 

tyrosine 2.10-2 

phenyl 

alanine /1,6/ 

tryptophane /1,6/ 

HP02- -4 
4 4,0.10 

co2- -3 
3 5,0.10 

502- -3 
4 6,3.10 

Cl - -1 5,0.10 

No; /1,6/ 

Methionine glyeine 1,6.10 -1 

alanine 1,6.10 -1 

valine 4,0.10 -1 

leueine 1 

isoleueine 8,0.10 -1 

serine 6,3.10 -2 

histidine 1,6.10 -1 

aspartie 6,3.10 -2 

aeid 

glutamie 6,3.10 -2 

aeid 

tyrosine 1,3.10 -1 

phenyl-

alanine 6,3.10 -1 

tryptophane 8,0.10 -1 

HP02- -2 
4 6,3.10 

co2- -2 
3 8,0.10 

502-
4 

10-l 

-Cl /1,59/ 

N0 3 /2,51/ 

Valine glyeine 1,3.10 -1 

alanine 1,6.10 -1 

isoleueine /2,51/ 

serine 6,3.10 -2 

histidine 6,3.10 -2 



Selectivity coefficients of ion-selective electrodes 

Ion or Type of 
molecule electrode 
measured 

Glutamie 

-aeid 

Interfering 
ion or 

molecule 

methionine 

aspartie acid 

glutamie 

acid 

tyrosine 

phenyl-

alanine 

tryptophane 

HP02-
4 

co2-
3 

so2-
4 -Cl 

No; 
glyeine 

alanine 

valine 

leueine 

isoleueine 

serine 

histidine 

methionine 

aspartie acid 

tyrosine 

phenyl-alanine 

tryptophane 

HP02-
4 

co2-
3 

so2-
4 -Cl 

No; 

-1 7,9.10 

10-l 

-2 7,9.10 

2.10-l 

12,51 

15,01 

6,3.10 -2 

1,3.10 -1 

1,6.10 -1 

13,21 

15,01 

12,01 

12,51 
2 11,3.10 I 
2 17,9.10 I 
2 15,0.10 1 

2,5.10 -1 

11,261 
2 12,0.10 I 

7,9.10 -1 

15,01 
3 12,5.10 I 
3 12,5.10 I 

12,01 

ll,OI 

12,51 

11031 

11041 

Method Experimental 
conditions 

1977 

Ref. 
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