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MembpaHHble aneKkTpoabl
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Xapaktepuctukn C3

 TaHreHc yrnoBoro KkoapdumumeHTa 3aneKTpoagHoun (pyHKLUN
«Slope» =S = 2,303RT/ zF = 69.2 mB/pa (0nsi 00HO3apsiOHbIX UOHO8; z=1)
e Nnanas3oH JIMHEUHOCTH
...06b14HO 1077-10° M
* Mpeaen obHapyXeHUs
...06b14HO 10° -107" M
e Bpems oTKknuka
...HECKOJIbKO CeKYHO — MUHYymM
e OOpaTMMOCTbL OTKIIUKA
...803MOX€eH M.H. aghgbekm «namsamu»
e CenekTMBHOCTb
...xopowo, ecriu He mewarom 10°?-10% kornuuecmea MOCMOPOHHUX UOHO8

 Pabouuu guanasoH pH

...ornpedensaemcs rnpupoool membpaHHbIX KOMITOHEHMOo8 U/uru
ornpeoerissieMbIX COeOUHeHUU
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ITonmxenue npenena oonapyxenns MCO
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N3mMeHeHue cocTaBa BHYTPeHHero pactBopa:

Inner solution: Inner solution:
103 M PbCl, , 0.1 M MgCl, TmLof0O1M Pb(NO3)2;
100 100 + 100 mL of 0.05 M EDTA-Na,
app = 10712 M, an; = 10" M
Pb2*
50 - 50 F
2 2
— 0L — 0L
Th N w
E Na E
-50 0—o—0——F 50 L
-100 L -100 L
-150 -150
log KPtppg for Pb>* ISE with inner solution | | | | : - : | | | ,
ion M conventional this work ?) 10 8 B -4 ) 14 12 10 8 -6 -4 2
H_++ =22 —3.5 log a log a
s .t . T. Sokalski, A Ceresa, T. Zwickl, E. Pretsch, J. Am. Chem. Soc. 1997, 46, 11347.
Na —2.2 —4.7
K+ —-2.2 —4.1
NHy™ —2.5 —4.1
Mg —-36 —94
Cal+ —4.0 —8.6
Cd 0.9 0.4
Sri+ —4.2 —6.7
Ba’* —4.1 —6.0
Mn?+ —4.1 —5.8
Co?* —4.3 —6.3
NiZ+ —4.2 —5.9
Cut* -0.5 -04 18

Zn*t —-37 =50




[Tpnmepbl paspaboTtaHHbix NCO

Analyte ion Det. limit [M] Selected selectivity coefficients log K{f,m
Na* 3x10% H* -48 K* 27 Ca2* B0
K* 5x 109 Na* -42  Mg2*-76 Ca2* -69
Cs? 8 x 109 Nat -4.7 K+ -29 Mg2*+ -87 Calt+ -85
NHa* 2 x 108

Ca?t 3 x 10-9-10-1 H* 49 Nat -48 MgZ* -53
Ag* 1-2 x 109 H* -10.2 Na* -103 CaZ* -11.3
Pb2* 10-9- 6 x 10-11 Hf -56 Nat -56 MgZ*-13.8
Cd2* 10-10 H* -67 Nat -84 Mg2+-13.4
Cu?* 10-8-10-9 H* -0.7 Na* <-57 Mg2* 6.9
Vitamin B1 10-8

ClOy4~ 2 x 108 OH- -5.0 C -49 NO3~ -3.1
= 2 x 109 OH--1.7

cf. E. Bakker, E. Pretsch, TrAC, Trends Anal. Chem. 2005, 24, 199.



BHyTpeHHee 3anonHeHne u TBepablvi KOHTAKT

— Ag/AgCl wire Conductor
Reference | i
My

(107> M NaCl) ~f._ _ |
,ff pete tips Teflon —— E Au coated
Plug —¢ / E Cured
: /
;
Inner solution : Conductive '
1 |[—— PVC tubi
A‘R / —— PVCtubing polymer || | "
coating
7:] lon-selective
membrane
lon-selective
membrane
Liquid-contact electrode Solid-contact electrode

TeepdokoHmakmHble MICO (sglid-contact ISE)



Trepnoreapubie MMCO (all solid state ISE)

TABLE 5-1 Characteristics of Solid-State Crystalline Electrodes®

Analyte lon Concentration Range (M) Major Interferences
Br 10° to 5% 10 ° CN .1 ,¢§°
Cd* 10" "tolx107 Fe?*, Pb>", Hg?t, Ag", Cu®”
Cl™ 10" to 5x 1077 CN .1 .Br .S
(™t 10" "to 1 x 1078 He*t, Agh, Cg*t
CN 10 %to 1 x 10 ° g4
F Saturated to 1 x 107 ° OH
I 10° to 5% 10°°
Pb*" 10" "to 1x 10 ° Heg*', Ag", Cu™
Agt /8% Agt:10%to 1 x 1077 Hg**
S : —10%t0 1 x 10~
SCN™ 10°to 1 x 10°° [, Br,CN,§"
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NCD trumna «mokpseitas IpoBoioka» (coated wire ISE)

BNC Connector

Coaxial Cable

10" +10° M

Outer Conductor

Inner Insulator

Parafilm® Seal

Inner Conductor

lon Selective PVC Bead
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[TpnMmepbl UCnonb30BaHUA
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Field-etfect transistor
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Field-etfect transistor
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Polyaniline

pH <1 pH>1
= pH<1 pH>1
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. ry 2 2
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Polyaniline: an advanced pH
transducer

7 different electrodes: oal

0.3

Tan(¢) = 90 mV/pH O-Of

0.1- ¥

IIIIIIIIIIIII

A.A. Karyakin, M. Vuki, L.V. Lukachova, E.E. Karyakina, A.V. Orl@8 G.P. Karpacheva, J.
Wang. Analytical Chemistry 71 (1999) 2534-40



| panuia pasgeina
HECMEIINBAIOIINXCA Y KUJIKOCTEU
(iquad|liquid interface)
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Waterl1,2-DCE

H20

1,2-dichlororethane
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The lower the miscibility the larger the interfacial tension
and the thinner the interfacial thickness

Solvent Solubility Water Interfacial
In water/M | Solubility/M | Tension/
mN-m™!

Nitrobenzene 8.5-1072 0.11 25

_ 1.5-107 0.2
1,2 dichloroethane

Nitrophenyl-octyl | 2.0-10° 4.6-10
ether

ES

N4
ol |

Laboratoire d’Electrochimie



Voltammetry of electro-inactive 1ons

Re1

|

Polarizable KZ

liquid|liquid :
interface

TBATPB

inDCE

Re2

Koryta, J.; Vanysek, P.; Brezina, M. J.Electroanal. Chegg. 1976, 67, 263



Charge transfer reactions at ITIES

Red1 Ox1

I 9 e O
l &
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Ox2 Red?

lon transfer Assisted ion transfeil Electron transfer
(Acid-Base reaction)

NN
fo2e)
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Ion transfer

[W<:>[O

~

Equality of electrochemical potentials Ui

04 = p’+RTlna+ zF¢

Nernst equation for 1on transfer




Transter of tetramethylammonium

0.2 0.3 0.4 0.5 0.6

A‘:,'qﬂ Ia'%
nre
[ ] ’ [ ] [ ] OO
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Microholes

Direct ion transfer

EEHHEEHHHE

Assisted ion transfe

] 1 1 ] ] ]
0.0 0.1 0.2 0.3 0.4 0.5

E/ mV
Laboratoire d’Electrochimie % AUSANNE




Choline transfer

Sweep rate 20mVs-1

Laboratoire d’Electrochimie



Alkali transfer at an 1onode

200
A o /mV

laYe)
90
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Assisted 10n transfer

0
A, o /mV
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Ion chromatography

lon detector

ECOL
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Conductometric ammonium detection
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Amperometric Ammonium detection
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JleTexkuuysa e IMHUYHON MOJIEKYJIbI

(A) 100 - 400 nm
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R.J. White, E.N. Ervin, T. Yang, X. Chen, S. Daniel, P.S. Cremer, H.S. White, JACS 129
(2007) 11766-75 43



JIeTeKIM €AMHUYHON MOJICKYJIbI
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R.J. White, E.N. Ervin, T. Yang, X. Chen, S. Daniel, P.S. Cremer, H.S. White, JACS 129
(2007) 11766-75 44



JleTekuuysa e IMHUYHON MOJIEKYJIbI

“3 J D « WT-aHL's,BCD
10 pA |
10 s
« WT-aHL
75 uM
, « WT-aHL's,pCD
L | I | «WT-aHL
125 uM

: . «WT-aHL-s,pCD

‘ ‘.L. «~ WT-aHL

R.J. White, E.N. Ervin, T. Yang, X. Chen, S. Daniel, P.S. Cremer48.S. White, JACS 129
(2007) 11766-75




XeMmocMmoTnyeckasa Teopus

H INTERMEMBRANE

3ADP + 3P,
MATRIX 3 ATP
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llepenaya HEpBHOTO UMITYJIBCA
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