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OO1re ypaBHCHUS
MacCOIIepeHOoca

KounBekmus:

J =Cu

MacconepeHoc 0€3 KOHBEKIIUH:
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OO1re ypaBHCHUS
MacCOIIepeHOoca

DJIEKTPOXUMHUYECKUHN TTOTEHIIHAT:
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[ lomyamimmpryeckoe penieHmue
HECTALIMOHAPHOU PEaAKI[UH
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[HonmysMnupudeckoe penieHrue HECTAllMOHAPHOU PEAKIIUN
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[lonmysMnupudeckoe penieHrue HECTallMOHAPHOU PEAKIIUN
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[lonmysMnupudeckoe penieHrue HECTallMOHAPHOU PEAKIIUN
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DIEKTPOXUMHUUYCCKHE METOIBI:

i = f(E, t)

E = f(i, t)
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JIndpy3rnoHHBIC 3aKOHEI
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Cxkauok norenmuaia — Cottrell equation (1902)
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YpasHeHue Korpesuia:
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Cottrell equation:
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P.J. Lingane. Anal. Chem. 36 (1964) 1723

Ultramicroelectrode;

1 =~ lim(i)._, =4nFDCr

K. Aoki. Electroanalysis 5 (1993) 627-39




CralLuoHapHBIN TOK
MMKPODJICKTPO/IOB

CdhepryecKui:
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[ Ipenmy1ecrsa MUKpPO-3JIEKTPOIOB

1.1 ~r Torz[aKaKic~r2

F
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2. beicTpas penakcanys npoduie 1udy3umu:

o=1.5mm =10 um

. 4mM K, [Fe(CN) ] in 0.1 M KCI

100 mV/s
I5PA 11 nA

—
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M.A.Dayton, J.C.Brown, K.J.Stutts, R.M.Wightman Anal. Chem. 52 (1980) 946-5C
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HU3KNE BENTUYUHbI » CUCTEMbI MUKPOJIEKTPOAOB
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CHUCTEMBI HAHO-DIIEKTPOIOB

\

Hano-CTpyKTYpUPOBAHUE DIICKTPO-
KaTajau3aropa Ha HHEPTHOM ITOIJIOXKKE

NVZERNVZERN VANV

A.A. Karyakin, E.A. Puganova et.al. Analytical Chemistry, 2004, 76, 474-8 4
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OnTumanbHas KOH(QUTypaus I0IY-
ceprnueckux microelectrode arrays
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ACM-n300paxeHuss bepanHcKoi 1a3ypu
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PekOpIHBIN CEHCOP HA OCHOBE CUCTEMBI
HAHO-3JIEKTPOIOB

107

[H,0,], nmol L
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10° 10° 10" 10° 10° 10* 10° 10° 10
[H,0,], mol L

A.A. Karyakin, E.A. Puganova, I.A. Bolshakov, E.E. Karyakina
Angewandte Chemie 46 (2007) 7678-8Gq
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YpaBHueHue Koyrenkoro-Jlesnua
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J1eTEKTOPHI

Kunkoctnas xpomatorpadust  IIpoTOYHO-MHIKEKIINOHHBIH
aHaJIN3

* TOHKOCJIOUHBIE,
» wall-jet.




TOHKOCITOMHBIE IIPOTOYHBIE JIEKTPOIBI

A

Fig. 3. The cell used. (a) Entry port; (b) exit port; (c) trough for carbon paste; (d) electrical
connection to the earbon paste; (e) Ag wire holder; {f) stainless steel counter electrode;

(g) PTFE spacer. The cell is assembled with 6 bolts, one at each corner and one on each
of the long sides.




TOHKOCITOMHBIE IIPOTOYHBIE JIEKTPOIBI
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| mapoaHaMHUKa TOHKOCIIOMHBIX
[IPOTOYHBIX SJIEKTPOJIOB
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| mapoarHaMyKa TOHKOCIIOMHBIX
[IPOTOYHBIX SJIEKTPOJIOB
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Fig. 1. Electrochemical flow-through cell. 1, Brass screws; -

2, “Teflon” holder; 3, “Perspex™ box; 4, glassy carbon elec-

trode; 5, reference electrode (Ag/AgCl); 6, outlet with Swa-
gelok connector (auxiliary electrode); 7, inlet.
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[ mapogquHamuka wall-tube aaekTpogoB
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W.J. Albery, S. Bruckenstein J. Electroanal. Chem. 144 (1983) 105-12 4
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[ mapoagnHamuka wall-jet aaekTponoB

Electrode
% l Diﬂ‘usmn layer O

— - ¥ T T e -

/‘\X

nozzle \

l- _ 1.38nFR3/4D2/3V_5/12CV3/4CI_1/2

J. Yamada, H. Matsuda. J. Electroanal. Chem. 44 (19223) 189-98




[ mapoagnHamuka wall-jet aaekTponoB
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Fig 5. Dependence of the limiting diffusion current on the bulk concentration, C° R=20 mm.
(DV=0109mls ' a=03 mm;(Il) ¥=00545ml s, a=03 mm; (IIl) ¥=0.0327 ml s !, a=0.5 mm
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[ mapoagnHamuka wall-jet aaekTponoB
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Fig. 8. Dependence of the Iimiting diffusion current on the diameter of the nozzle, a. C°=04 mM;
R=20 mm. (I) V=0164 ml s~1; (II) ¥ =0.0545 ml s~ !; (III) ¥=0.0327 ml s~ '.

Fig. 9 Dependence of the limiting diffusion current on the viscosity of the solution, #. C°=02 mM;
R=20 mm; a=03 mm. (I) V=0.164 ml s~ *; (II) ¥V=0.0818 ml s™'; (J1I) V=0.0545 ml s7};
(V) V=00327 ml s~ *.
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[ mapoagnHamuka wall-jet aaekTponoB
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Fig 6 Dependence of the hinmiting diffusion current on the volume flow rate, V (I) C°=02 mM,
R=50 mm, a=03 mm, (II) C°=0.2 mM, R=20 mm, a=03 mm; (III) C°=01 mM, R=25 mm,
a=05 mm .

Fig 7. Dependence of the hmting diffusion current on the radius of the disk electrode, R.
Co0=04mM (D V=019 mls L, a=03 mm,(II) V=0109 mls™ ', a=07 mm, (JII) V=00327 mls™,
a=03 mm; (IV) ¥=00327 mls™ ', a=07 mm

j — 1.38nFR3/4D2/3v_S/IZCV3/4a_l/2

45 v
= gl g

f
hak

sk

'




[ mapogrHaMuka peaabHbBIX wall-jet
IECKTPOJIOB
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OrnpeneieHne KUHETUYECKUX
napaMeTpoB Ha wall-jet anekrpomax
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OrnpeneieHne KUHETUYECKUX
napaMeTpoB Ha wall-jet anekrpomax
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| [pOTOYHO-MHKEKITMOHHBIA aHAIHU3

Koaddumment qucnepcun: D=H/h




| [pOTOYHO-MHKEKITMOHHBIA aHAIHU3
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