1. YcTpouctBa, paboTarowme B yCNnoBUSX paBHOBECUS
(vnn KBa3n-paBHOBECUS) B INIEKTPOXMMUYECKOU Lenun
(moTeHUMomeTpUuYeckne CeHCOopbl)

- O C 3neKTpoOXMMNYEeCKOM Lenm Kak aHanmMTu4eckmum curHan

- npobriema 1 - cMeLaHHbIN NoTeHuuarn
- npobnema 2 - AandPy3nOoHHbIN CKAaYOK NOTEHUMana

- pH-MeTpus ¢ MeMbpaHHbIM (CTEKMNAHHBLIM) SNEKTPOAOM

- Apyrmne noH-CcenekTnBHbIE 3JTIEKTPOObI

http://www.elch.chem.msu.ru/rus/wp/index.php/kinetics/



9neKTpoabl cpaBHeHUS (BoaHbIe cpeabl!)

Reference electrode Potential versus SHE, Analogues Media

CraHOapTHbIV BOOOPOAHbIN /’ (aqueous systems,

recommended values

for 25°C)
KanomenbHbIn Calomel electrodes Mercurous bromide,  aqueous
HacbILWEHHbIN saturated (SCE) 0.241(2) iodide, iodate, acetate, and mixed (with
HOpManbHbIN normal (NCE) 0.280(1) oxalate electrodes alcohols or dioxane)
AeUNHOPMAnbHbIN decinormal 0.333(7)
XnopcepebpsiHbiii Silver-chloride 0.197(6) Silver cyanide, oxide, aqueous, mixed, abs.

electrode (saturated bromate, iodate, alcoholic

KCI) perchlorate;

PTyTHOCYNbdaTHbLIN nitrate aprotic
Mercury-mercurous 0.6151(5) Ag/Agr)SOqy, aqueous, mixed
sulphate electrode Pb/Pb,SO4

. Mercury-mercuric 0.098 aqueous, mixed
OKCUOHOPTYTHLIN
oxide electrode
. Quinhydrone chloranil, 1,4- any with sufficient
XWUHTUOPOHHbIN
electrode naphtoquinhydrone solubility of
0.01 M HCI 0.586(8) components

0.1 M HCI 0.641(4)
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6.2

Bo Bcen 30He N3MEHEHUA KOHLEHTpaLUumn M.Planck,
- HEU3MEHHbI CBOMNCTB PacTBOPUTENS
- OAMHAaKOBbI MOABMXHOCTU MOHOB

ONAPPY3UOHHLIN NOoTeHUnan
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Ejuncﬂon (mV)

20

40

—a—sat KCI|[KOH ~ —s—sat CuSO, | KOH n

--&-satKClINaOH --o-- sat CuSO, | NaOH

ANMMMUHNPOBaHNE
XJIOPUAHLIM MOCTUKOM
(He nonHoe!)

A

sat. KCI: 4,16 mole/l at 25°C
sat. CuSQ,: 1.27 mole/l at 25°C

8 9 10 1 12 13 14
pH of KOH and NaOH solutions

Diffusion potentials

|

Liquid junction potential Membrane potential

nonselective permselective
membrane membrane

(diaphragm)



MembpaHHOe paBHOBeCKE
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Pure & Appl. Chem., Vol. 57, No. 3, pp. 531-542, 1985.

DEFINITION OF pH SCALES,
STANDARD REFERENCE VALUES,

MEASUREMENT OF pH AND RELATED
TERMINOLOGY

(Recommendations 1984)

(ref. 2) in that, in terms of its (notional)_aefinitibn
pH = -lg ay

involving as it does a single ion activity, it is immeasurable. It is therefore defined

operationally in terms of the operation or method used to measure it, that is, by means

of the cell or variants of it:

reference electrode | KC1 ( >3.5 mol kg"I) || Solution | H, | Pt

Reference value standard
|

t g, p=1 atm = a VS, C1 1
Pt(Pd) | Hy ( 1 101 325 Pa) | RVS, C AgC Ag

YyeT KoadppuumeHTa akTUBHOCTU Xiopuaa
B cpeaHeM KOa(PULNEHTE aKTUBHOCTU — CBEPXTEPMOANHAMUYECKUN.



pH=-lg ay

Fill Harned Cell with HCl,
at, e.g., muci = 0.01 mol kg™’

5 10

Fill Harned Cell with buffer
at the known ionic strength
Measure p(an¥o)

for at least 3 molalities of
added chloride

Notianh
definition

¥

Determine p(ay)ey)’

by extrapolation

Either,

Literature value fory . uci,

[ ateg.,muc= [}[}Imolkg‘
|

by cxlmpulatmn based on
Debye—Hiickel thecry

Harned cell

The cell without transterence defined by

Pt | H, | buffer S, CI” | AgCl | Ag

*—(:ﬁ Linear extrapolation

in solutions of low 1onic strength (7 < 0.1 mol kg

lg ¥°¢; = —A /(1 + Ba I*)

—

Bates—Guggenheim
Calculate pH | -« cnnventmn for the calculatmn‘

of }‘E_l
based on Debye—Hiick
— theory -

s/

Bates—-Guggenheim convention

_|)|



Mpumep: MOHOMOPBI %
Li-cenekTuBHbIe Q /_<

anekTpoabl ? A~
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Anal. Chem. 2002, 74, 518-527



Sensor PVC Plasticizer lonophore
(%) (%) (%) AMPLIFIERS
Cd*+ 34 ETH 264 NN’ N'-Tetrabutyl-3,6- - o
(65) dioxaoctanedi INA116
(thioamide) (1)® +

Cu*t 572 NPOE
(34.3)

Pb** (1) 372 NPOE
(49.6)

Pb** (2) 33 NPOE

o-Xylylenebis(N,N-

diisobutyldithiocarbamate)
(69)° * -
S,S'-Methylenebis(N,N- el
diisobutyldithiocarbamate) +
(11.2) =
tert-Butylcalix[4]arene-tetrakis:

(65.65) (N,N-dimethylthioacetamide)
(1)
Zn** (1) 4022 NPOE Tetrabutylthiuram disulfide l
(5362) (2.3) o
Zn** (2) 55.25 DBBP 3,7,12,17-Tetramethyl- i
(41.4) 8,13-divinyl-2,18- - -
porphinedipropionic =ell=
acid disodium salt (2.76)" el s
H* 32.8 DOS(65.6) tri-N-dodecylamine (1)* e ——  seMmns
REFERENCE
NH 33 BPA (66) Nonactin (1) ELECTRODE  SENSORS
:: - 32 3833%) z:;g&&y %?3(3) Environmental Modelling & Software

H* 328  DOS(65.6) TDDA (1) 25 (2010) 1023-1030



PERYSTALTIC ‘ MmaBHble NnpuKnagHble
HanpaBneHus

MpoTOYHbIe MYNLTUCEHCOPHbLbIE
cUcTeMbl

Y

MuHunaTtopusauums
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