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Table 16: Hg2t-Selective Electrodes

ionophore membrane lgKy 2+ gn+ method primary interfering slope linear remarks ref.

composition ion conc. ion conc.  (mV/ range
(M) (M) decade) (M)

Hg2+-1 Hg2+-1 w=14 %), Ca2+, —1.8; Co2+, -1.0; FIM - 0.01 - - K was obtained [1]
DDP (w = 66-69 %), Ni2+, -0.7; Zn2+, —1.1; as 1gK ¢ 2+ g+
PVC (w =30 %) Cd2+, —1.4; Pb2+, —1.3; conditioned

Hg2t, +1.0 overnight in 103 M
CuClp, pH =3;
internal electrolyte,
10-2 M CuCl,, pH=3
Ca2+, —1.6; Co2t,-0.5; FIM - 0.01 - - K was obtained
Ni2+, -0.5; Zn2+, -1.1; as 1gK o 2+ gn+s
Cd2+, -0.8; Pb2+, 0.0; conditioned for 3 d
Hg2*, +1.0 in 10-3 M Cu(NO3)y;
pH=4;
internal electrolyte,
10-2 M CuCly,
pH=3
Ca2*, -1.1; Co2+,-0.7; FIM - 0.01 - - K was obtained
Ni2+, -0.3; Zn2+, —1.1; as IgK 2+ pne;
Cd2+, -0.7; Pb2+, 0.0; conditioned for 2
Hg2t, +3.6 weeks in 10-3M
Cu(NO3), pH = 4;
internal electrolyte,
10-2 M HgClp, pH =3
Hg2+-1 w=14 %), Ca2+, -0.2; Co2t, -0.7; FIM - 0.01 - - K was obtained [1]
DDP (w = 66-69 %), PVC (w = 30 %), Ni2+, —0.3; Zn2+, -0.8; as 1gKc 2+ g+
KTpCIPB (x; = 70 %) Cd2+, +0.3; Pb2+, +0.6; conditioned
Hg?*, +7.8 overnight in 103 M
CuClp, pH =3;
internal electrolyte,
10-2M CuCly, pH =3
Ca2+, -0.3; Co2+,-0.7; FIM - 0.01 - - K was obtained

Ni2+, -0.3; Cd2+, -0.8;
Pb2+, +0.2; Hg2+, +6.0

as IgK 2+ o+
conditioned for 3 d
in 103 M Cu(NO3),,

internai electrolyte,
102 M CuClp, pH =3
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane 1gKpo2+ ot method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
(M) M) decade) (M)
Ca2+,-0.8; Co2t,-0.3; FIM - 0.01 - - K was obtained
Ni2+, -0.1; Zn2+, -0.5; as 1gK 2+ gn+;
Cd2+, -0.3; Pb2+, +0.1; conditioned for 2
Hg2+, +4.0 weeks in 1073 M
Cu(NO3), pH =4;
internal electrolyte,
10-2M HgClp, pH =3
Hg2+-1 (w=1 %), Nat, —1.2; Ca2t, —1.4; SSM 0.01 0.01 - - conditioned 2]
oNPOE (w = 69 %), PVC (w =30 %) Co2*, -1.0; Ni2+, -1.2 overnight in HyO;
Cu2+, -0.9; Zn2+, 2.4, internal electrolyte,
Cd2+, =2.0; Pb2+, —1.8; 102 M CuCl, pH=3
Agt, +1.9
Nat, —4.3; Ca2+, -2.9; SSM 0.01 0.01 - - conditioned
Ni2+, —2.6; Cu2+, -2.4; in 10-3 M HgCl,
Zn2+, -2.7; Cd2+, -2.9; for2d, pH=2;
Pb2+, -2.7; Agt, +2.2 internal electrolyte,
10-2 M HgCly, pH =2
Nat, —4.5; Ca2+, -3.3; SSM 0.01 0.01 - - conditioned
Ni2+, -2.9; Cu2+, -2.6; in 10-3 M HgCl,
7Zn2+ -3.1; Cd2+, -3.1; for6d, pH =2;
Pb2+, -2.9; Agt, +2.3 internal electrolyte,
10-2M HgClp, pH=2
Nat, —4.0; Ca2+, -3.1; SSM 0.01 0.01 - - conditioned
Ni2+, —2.9; Cu2+, -2.7; in 10-3M HgCl,
7Zn2+ -2.6; Cd2+, -2.6; for40d, pH=2;
Pb2+, -2.9; Agt, +2.3 internal electrolyte,
10-2 M HgCl,, pH =2
Nat, -3.7; Ca2+, -2.7; SSM 0.01 0.01 - - conditioned
Ni2+, —2.9; Cu2+, -2.7; in 10-3M HgCly,
7Zn2+, -2.9; Cd2+, 2.9; pH = 3; internal
Pb2+, —2.7; Agt, +1.8 electrolyte, 102 M
HgClp, pH=3
Nat, -0.1; Ca2+, -1.6; SSM 0.01 0.01 - - conditioned
Ni2+, —1.8; Cu2+, -2.7; in 10-3M KCl,
Zn2+, —1.8; Cd2+, 2.2; pH = 3; internal
Pb2*, -1.9; Agt, +3.0 electrolyte,

102 M KCl, pH = 3

continues on next page
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Table 16: Hg2+-Selective Electrodes (Continued)

Ni2+, -3.4; Zn2+, 3.4
Cd2+, -4.0; Pb2+, -3.7;
Agt,+1.3

ionophore membrane lgKpg2+ g+ method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
(M) M) decade) (M)
Nat, —1.3; Ca2+, -1.7; SSM 0.01 0.01 - - conditioned
Ni2+, 2.4; Zn2+, 2 .4; in 10-3M CuCly,
Cd2+, -2.0; Pb2+, —1.7; pH = 3; internal
Agt, +2.4 electrolyte,
102 M HgClp, pH=3
Hg2+-1 (w=1 %), Nat, —4.4; Co2+, —4.8; SSM 0.01 0.01 41 10-5-10-3  conditioned [2]
oNPOE (w = 66—69 %), Ni2+, -5.6; Zn2+, -5.8; overnight in HO;
KTpCIPB (x; = 70 %), Pb2t, —3.6; Agt, +1.6 tresp<45s;
PVC (w =30 %) internal electrolyte,
10-2 M CuCly, pH =3
Nat, —-5.0; Ca2+, 4.2; SSM 0.01 0.01 — — conditioned
Ni2+, -3.7; Cu2*, -3.5; in 103M HgCly,
Zn2+, -3.8; Cd2+, -3.6; for2d, pH =2;
Pb2+, -3.7; Agt, +2.4 internal electrolyte,
10-2 M HgClp, pH=2
Na+, -5.2; Ca2+, 4.5; SSM 0.01 0.01 — — conditioned
Ni2+, —4.2; Cu2*, -3.5; in 10-3M HgCly,
7Zn2+, —4.0; Cd2+, -3.9; for6d, pH=2;
Pb2+, -3.9; Agt,+2.3 internal electrolyte,
10-2 M HgCly, pH =2
Nat, —4.6; Ca2+, —4.0; SSM 0.01 0.01 - - conditioned
Ni2+, —3.5; Cu2+, -3.0; in 10-3M HgCly,
Zn2+ -3.2; Cd2+, -3.0; for40d, pH=2;
Pb2+, -3.6; Agt, +2.2 internal electrolyte,
102 M HgCly, pH =2
Nat, —5.4; Ca2+ -2.7; SSM 0.01 0.01 - - conditioned
Ni2+, =3.9; Zn2+, -3.9; in 10-3M HgCly,
Cd2+, -3.9; Pb2+, -3.7; pH = 3; internal
Agt, +2.6 electrolyte, 102 M
HgClp, pH=3
Nat, +1.3; Ca2+, —0.8; SSM 0.01 0.01 — — conditioned
Ni2+, —0.9; Cu2*, —0.6; in 10-3M KCl,
Zn2+,-0.9; Cd2+, —1.3; pH = 3; internal
Pb2+, -1.0; Agt, +2.8 electrolyte,
10-2 M KCl, pH =2
Na+, -2.0; Ca2+, -3.7; SSM 0.01 0.01 — — conditioned

in 10-3M CuCly,
pH = 3; internal
electrolyte, 102 M
CuClp, pH=2
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane lgKpg2+ gt method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
(M) M) decade) (M)
Hg2+2  Hg?+2 (w=1-4 %), Ca2+,-1.1; Co?+,-0.5; FIM - 0.01 - - K was obtained [1]
DDP (w = 66-69 %), PVC (w =30 %) Ni2+, -0.5; Zn2+, -0.7; as 1gKc 2+ g+
Cd2+, +0.3; Pb2+, —0.3; conditioned
Hg?+, +0.3 overnight in 103 M
CuClp, pH=3;
internal electrolyte,
10-2 M CuCly, pH =2
Ca2+, -1.6; Co2+, —0.8; FIM - 0.01 - - K was obtained
Ni2+, -0.4; Zn2+, -0.9; as 1gKcy 2+ g+
Cd2+, —1.2; Pb2+, —0.7; conditioned for 3 d
Hg2+, +1.3 in 10-3 M Cu(NO3),
pH=4
internal electrolyte,
10-2 M CuClp, pH =3
Ca2*, -1.3; Co2t, -0.7; FIM - 0.01 - - K was obtained
Ni2+, -0.2; Zn2+, -1.2; as ngCuz‘”,B“*";
Cd2+, —0.5; Pb2+, +0.3; conditioned for 2
Hg2+, +4.4 weeks in 103 M
Cu(NO3)2, pH = 4;
internal electrolyte,
10-2M HgCl, pH=3
Hg2+-2 (w = 1-4 %), Ca2+, +0.5; Co2+, +0.2; FIM - 0.01 - - K was obtained [1]
DDP (w = 66-69 %), PVC (w = 30 %), Ni2+, +0.1; Zn2*, +0.1; as 1gK ¢y 2+ gn+.;
KTpCIPB (x; = 70 %) Cd2+, +0.3; Pb2+, +0.2; conditioned
Hg2+, +5.8 overnight in 103 M
CuCly, pH =3;
internal electrolyte:
10-2 M CuCly, pH =3
Ca2+,-0.4; Co2+,-02; FIM - 0.01 - - K was obtained

Ni2+, —0.1; Zn2+, -0.5;
Cd2+, +0.1; Pb2+, +0.0;
Hg2+, +5.6

as 1gK 2+ gn+.;
conditioned for 3 d in
103 M Cu(NO3) ,

pH=4;
internal electrolyte,

102 M CuCly, pH =3

continues on next page
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane lgKy 2+ gn+ method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
M) M) decade) (M)
Ca2+, -1.0; Co2+,-0.6; FIM - 0.01 - - K was obtained
Ni2+, —0.4; Zn2+, —1.3; as IgK 2+ gn+;
Cd2+, -0.8; Pb2+, —0.4; conditioned for 2
Hg2+, +3.8 weeks in 1073 M
Cu(NO3), pH 4;
internal electrolyte,
102 M HgClp, pH = 3
Hg2+-2 w=1%), Nat, —1.5; Ca2+, -2.2; SSM 0.01 0.01 - - conditioned 2]
oNPOE (w = 69 %), PVC (w =30 %) Ni2*, -1.7; Zn2*,-1.8 ; overnight in H,0;
Cd2+, -2.4; Pb2+, 2.2; internal electrolyte,
Ag*, +1.3 10-2 M CuClp, pH = 3
Hg2+-2 w=1%), Nat, -2.7; Ca2*, 4.1; SSM 0.01 0.01 38 10-5-10-3 conditioned [2]
oNPOE (w = 69 %), PVC (w =30 %), Ni2+, —4.2; Co2+, -4.0; overnight in HyO;
KTpCIPB (x; = 70 %) Zn2+ —4.5; Cd2+, —4.8; internal electrolyte,
Pb2+, —4.2; Agt, +1.6 10-2 M CuCly, pH=3
Hg2+3  Hg*-3 (w=1-4 %), Ca2+, -2.0; Co2*,+0.3;  FIM - 0.01 - - K was obtained [1]
DDP (w = 66-69 %), PVC (w =30 %) Ni2+, —1.1; Zn2*, —1.0; as IgK g2+ gt
Cd2+, +1.3; Pb2+, +0.3; conditioned
Hg2*, +1.2 overnight in 103 M
CuClp, pH=3;
internal electrolyte,
10-2 M CuCly, pH=3
Ca2+, -1.0; Co2+,-0.3; FIM - 0.01 - - K was obtained [1]
Ni2+, —0.2; Zn2+, —0.4; as 1gK 2+ gn+;
Cd2+, +0.1; Pb2+, +0.4; conditioned for 3 d in
Hg2+, +0.6 10-3 M Cu(NO3),,
internal electrolyte,
10-2 M CuCly, pH=3
Ca2+, —1.7; Co2+,-0.7; FIM - 0.01 - - K was obtained [1]

Ni2+, —0.4; Cd2*, -0.5;
Pb2+, -0.3; Hg2*+, +2.0

as lgKc 2+ o+
conditioned for 2
weeks in 103 M
Cu(NO3)p, pH=4;
internal electrolyte,
10-2 M HgClp, pH =3
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane lgKy 2+ gn+ method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
M) M) decade) (M)
Hg2+-3 (w = 14 %), Ca2+,-0.7; Co2+,-0.3; FIM - 0.01 - - K was obtained [1]
DDP (w = 6669 %), PVC (w = 30 %), Ni2+, -0.1; Zn2+, —0.1; as 1gK 2+ gn+.;
KTpCIPB (x; = 70 %) Cd2+, +0.6; Pb2+, +0.5; conditioned
Hg2+, +3.3 overnight in 103 M
CuClp, pH =3;
internal electrolyte,
10-2 M CuCly, pH=3
Ca2+, -1.0; Co2+,-0.4; FIM - 0.01 - - K was obtained [1]
Ni2+, —0.4; Zn2+, —1.1; as 1gK 2+ gn+s;
Cd2+,-0.8; Pb2+, —1.7; conditioned for 3 d in
Hg2+, +3.0 10-3 M Cu(NO3),
pH=4;
internal electrolyte,
102 M CuCl,, pH=3
Ca2+, +0.4; Co2+, +1.3; FIM - 0.01 - - K was obtained [1]
Ni2+, +0.2; Zn2+, +1.1; as 1gKcy2+ gn+s;
Cd2+, +1.4; Pb2+, +1.5; conditioned for 2
Hg2t, +4.4 weeks in 103 M
CuNO3, pH =4;
internal electrolyte,
10-2 M HeCla, pH = 3
Hg2+-3 w=1%), Na+, —1.0; Ca2+, -1.8; SSM 0.01 0.01 - - conditioned [2]
oNPOE (w =69 %), PVC (w=30 %) Ni2+, —1.1; Cu2+, —1.3; overnight in HyO;
Zn2+,-0.9; Cd2+, -2.1; internal electrolyte,
Pb2+, —1.8; Agt, +1.6 102 M CuCly, pH=3
Hg2+-3 w=1%), Nat, +0.4; Ca2+, -1.7; SSM 0.01 0.01 - - conditioned 2]
oNPOE (w = 69 %), PVC (w =30 %), Ni2*, -1.1; Cu2+, -1.4; overnight in HyO;
KTpCIPB (x; = 70 %) 7Zn2+ -1.9; Cd2+, -2.1; internal electrolyte,
Pb2+,-1.7; Agt, +1.7 10-2 M CuCly, pH=3
ng+-4 Hg2+-4 w=1%), Co2+, -2.06; Ni2+, —2.60; MSM 0.01 0.01 27 10-5-10-2 coated [3]
DOP (w = 20-50 %), Cu2+, —1.15; Cd2+, -2.35; graphite elec.;
PVC (w=80-49 %) Pb2+, -0.77; Bi3+, +0.11; pH=34
Fe3+, +0.70; Ce3+, -1.66
Hg2+-5 Hg2+-5 w=2%), Lit, -3.0; Nat, -2.9; SSM 10-3 10-3 - - pH=4.5 [4]

oNPOE (w = 66 %),

K+, -2.8; NH 4+, -2.8;

continues on next page
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane lgKyg2+ gn+ method primary interfering slope linear remarks ref.
composition ion conc. ion conc.  (mV/ range
(M) (M) decade) (M)
PVC (w =32 %), Mg2+, -6.0; Ca2+, -5.9;
KTpCIPB (x; =5 %) Mn2+, -6.0; Co2+, —6.0;
Ni2+, -6.2; Cu2+, -6.1;
Zn2+,-6.2; Cd2+, -6.1;
Pb2+, -5.7; Cr3+, -7.0;
Fe3+, -7.1; Agt, -0.7
Hg2+-6 Hg2+-6 (w=2 %), Lit, -5.8; Nat, -5.8; SSM 10-3 10-3 - - pH=4.5 [4]
oNPOE (w = 66 %), K+, -5.6; NH,*, -5.6;
PVC (w =32 %), Mg2+, -8.7; Ca2+, -8.5;
KTpCIPB (xj =5 %) Mn2+, -9.1; Co2+, -8.8;
Ni2+, -8.7; Cu2+, -8.2;
7Zn2+ -9.2; Cd2+, -8.9;
Pb2+, —7.9; Cr3+, -10.1;
Fe3+,-10.3; Agt, 2.2
Hg2+.7 Hg2+-7 (w=2 %), Li+, -3.7; Nat, 4.1; SSM 10-3 1073 - - pH=4.5 [4]
oNPOE (w = 66 %), K+, -3.3; NH4*, -3.7;
PVC (w =32 %), Mg?2+, -6.8; Ca2+, -6.6;
KTpCIPB (x; = 5 %) Mn?2+, —7.6; Co2+, —7.2;
Ni2+, -8.0; Cu2+, -8.2;
7Zn2+,-7.9; Cd2+, -7.9;
Pb2+, 2.3; Cr3+, -8.0;
Fe3+, -8.3; Agt, +0.6
Hg2+-8 Hg2+-8 (w=2 %), Lit, -9.0; Nat, -9.1; SSM 10-3 10-3 ca. 70 10-5-102  pH=4.5; [4]
oNPOE (w = 66 %), K+, -8.1; NH4*, -8.6; to5 = 10's
PVC (w =32 %), Mg2+, —12.2 ; Ca2+, —12.0;
KTpCIPB (x; =5 %) Mn2+, -12.0; Co2+, —11.8;
Ni2+, —12.0; Cu2+, —12.1;
Zn2+, -12.1; Cd2+,-11.8;
Pb2+, -6.5; Cr3+, —13.1;
Fe3+, —12.8; Agt, 4.7
Lit, —6.0; Na+, —-6.1; SSM 103 10-3 K values
K+, -5.5; NH4*, -5.8; were recalculated
Mg2+, -7.6; Ca2+, -7.5; using the
Mn2+, -7.5; Co2+, -7 .4; observed

Ni2+, -7.5; Cu2+, -7.6;
Zn2+, —7.6; Cd2+, -7 4;
Pb2+, 4.8; Cr3+, -8.1;
Fe3+,-7.9; Ag*t, -3.9

slope value.
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Table 16: Hg2+-Selective Electrodes (Continued)

ionophore membrane lgKy 2+ gn+ method  primary interfering slope linear remarks ref.
composition ion conc. ionconc.  (mV/ range
M) M) decade) (M)
Hg2+-9 Hg2*-9 (w=2 %), Lit, —4.9; Nat, -5.0; SSM 1073 1073 - pH, 4.5 [4]

oNPOE (w = 66 %),
PVC (w =32 %),
KTpCIPB (xj = 5 %)

K+, -3.3; NH4+, —4.0;
Mg2+, -8.0; Ca2+, -8.6;
Mn2+, -8.3; Co2+, -7.7;
Ni2+, -8.5; Cu2t, -8.7;
Zn2+,-8.3; Cd2+, -8.2;
Pb2+, -5.0; Cr3+, -9.5;
Fe3+, -9.1; Ag*,-1.6

(1) M. Piertraszkiewicz, R. Gasiorowski, Z. Brzézka, J. Inclusion. Phenom. Mol. Recognit. Chem., 9, 259-265 (1990).

(2) Z.Brzozka, M. Piertraszkiewicz, Electroanalysis, 3, 855-858 (1991).

(3) Y.Masuda, E. Sekido, Bunseki Kagaku, 39, 683-687 (1990).

(4) D.S. Siswanta, M. Kin, H. Hisamoto, K. Suzuki, Chem. Lett., 1011-1012 (1996).
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Hg?*-7 (M, = 356.43): n=4
Hg?*-8 (M, =412.53): n=8
Hg?*-9 (M, = 482.67): n=1

Hg?*-5 (M, = 229.37): R=-CHg
Hg?*-6 (M, = 305.46): R=-CH,CgHs
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