UcTtopusa anektpoxmmuu. 8. MegneHHasa ctagmsa nepeHoca
3NIeKTpoOHa

MepBble naen o NpUpoae 3KCNOHeHLUWanbHOM 3aBnucMmocTu (1924)

PaboTta ®onbmepa u dpaen-rpysa (1930)

PaboTbl fopnyun u MonanHu (1935)

Kak B utore cnoxunoce ypaBHeHune batnepa-donbmepa, oTkyaa B3AACA TOK obmeHa
CooTHoOweHne bpeéHcTeaa

Nonsaporpadua enpoBCcKOro

Yto 66110 fo 1933 B MIY



XXIX. ZElectrolysis with a Dropping Mercury Cathode.
Part 1. Deposition of Alkali and Alkaline Earth Metals.

By JArosLAvV HEvrovsky, 1.8c., Ph.D., Assistant Pro-
Jessor in Physical Clzemzsny, Charles’ University, Praqgue™,

In increasing the polarizing E.M.F. we increase the minute
amalgam concentration in the drop surface and diffusion
into the inside must result. The amount which diffuses will
be proportional to the concentration of the amalgam in the
surface, which is given by the formula

Jaroslav Heyrovsky
(1890 — 1965)

RT
T = —— log Kye - Cwme
nk

where Cy. denotes the amalgam concentration and 7 the
potential of the polarized drop. Thus the current

mnl

i=k-Cye =K - &1

Phil. Mag. 45 (1923) 303-315



STUDIES IN HETEROGENEOUS EQUILIBRIA.

PART IL'—THE KINETIC INTERPRETATION OF THE NERNST
THEORY OF ELECTROMOTIVE FORCE.

This difficulty has thrown discredit on the Nemnst theory,
which has come to be regarded as a convenient fiction, useful for the
academical deduction of the logarithmic relationship and the latter is
commonly written in the more empirical form

RT
where E; is the normal potential.
MonapHaa TensoTa
nepexoda MOHOB B . John Alfred Valentine
pactBop U g - U + EI lo ANy EPT log. C . . Butler

2F © aF B¢ 1000A'N; +

Comparing this with the empirical formula (2) we see that the normal
potential E, 1s given by the terms

U_ RT, AN,
nF © aF % loooA'N, ° °

(1899 - 1977)

and this quantity may be regarded as equivalent to — % log P in the

Nernst formula OLEeHKM ANA NATU CMCTEM MeTann/VoH meTanna

PART III. A KINETIC THEORY OF REVERSIBLE OXIDATION
POTENTIALS AT INERT ELECTRODES.

?? R. Audubert, J. chim. phys., 21 (1924) 351 Trans. Faraday Soc. 19 (1924) 729; 734



n = const — =~ In cy.

1. H* 60 —H,

2. H +H*=H,, | crapus snextpoxu-

3. H, +6© =H, | muueckoii gecopbumm
_U+w«EF _"EF
Zy=Kee KT —kee kT
Max Volmer
A LA oene’ 2 (1885 — 1965)
—F—, = K,C,€ — Kk, Cge
Elektrode b Beobachter
Silber ... . 0-117
Quecksilber . 0120 ' BowpEN und RIDEAL.
Nickel . . . . 0-113 ) '
Gold . . ... 0-123 - b= Eid_nj = 2.3 E%E @
Silber . . . . 0-120 L BAAno. OB
Kupfer. . . .| 0105 |
Tibor Erdey-Gruz Mittel (0-116 T. Erdey-Gruz, MVolmer, Z. phys. Chem. A,
(1902 — 1976) 150 (1930) 203 [157 (1931) 165 —

ocaxoeHuUe Memasisnos]



50+ kcal
401
30
201
. : 101
Michael Polyani
(1891 — 1976) 0r A
. Henry Eyring
10} | . | ! I L
| - > (1901 — 1981)
| ge2 23 T
IR F .
ik Oxl 2 © °; = L Teopwua nepe-
©lo tol 6T o L O % XOAHOro COCTOSIHUA
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EI E 7 E: B 5 ® 2! 8
21 £ §2 8% 85 Z
ol -l::q-—l E 1] . n © o
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| Jhickness qf 2 =
double layer o =

Juro Horiuti
(1901-1978)

J. Horiuti, M. Polanyi, Grundlinien einer Theorie der Protonlbertragung (Outlines of a
theory of proton transfer), Acta physicochim. URSS, 2 (1935) 505-532. Translated: J.
Mol. Catal. A 199 (2003)185-197



i =iy —ip = const(e

40
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10

4 kcal

—(@e)/FRT _ o—((1—a)¢)/FRT)

AQ =AW

‘ kcal
40F
30
20
It
10F
O H,

_ B It can be seen from the
figure that we then obtain for the 1onisation process

A1Q' = as

for deposition of the ions, to the contrary, one readily
finds

AQ' = —(e —ag) = —(1 —a)e



3anon-
HeHue aa-
aTomamum H

J.LAV. Butler, Proc. Royal Soc. 157A (1936) 423

YpaBHeHue (Ipaen-fpysa)-batnepa-Ponbmepa B
COBpeMEeHHbIX 0603HauYeHUsAX - pe3ynbTaT KoNnekK-
TUBHbIX YCUNNA.

NHTepnpeTaunsa koapdpumumeHTa nepeHoca OCHOBaHaA
Ha NOCTPOEHUM NOBEPXHOCTEN NOTEHLUMA/IbHOMN
3HEPrnKM € UCMNO/Ib30BAHMEM PACCTOAHUA METa-
MPOTOH KaK KOOPAMHATbI peaKkLum.
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Neutral atom
or mafeciu’e

W — 3Heprus aktmsauum npu

paBHOBECHOM MNOTeHUMane;
V - nepeHanpaxkeHune
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Overpotential, V.

L]

e
=y
=

4

_— = (W —aFFI/RT
N=~N,e

may be written in the form

Vs = b(log i — log )

F.P. Bowden, J.N. Agar, Ann.
Rep. Progr. Chem. 35 (1938)
90-113 — smo He omOoderib-
Has cmames, a pasoden 5 e
KosinnekmusHom ob63ope
obwel u ¢pusuyeckol
xumuu (cmp. 36-113)

YMCNO NPEBPALLEHUN B
eAMHULYY BPEMEHW NPU
ycnoBun MaKcBe/IOBCKOTo
pacnpeaeneHma no sHeprum

where b is equal to 2-303 RT /«F. Tafel 2 showed that the over-
potential of hydrogen followed this equation. This relation is of
very wide applicability, and is illustrated in Fig. 9. It will be seen
that if the straight line, AB, corresponding to the experimental
observations is extrapolated to ¥V, =0 (i.e., to the reversible

&5 hydrogen potential in this solution), the intercept is equal to log i,;
g iy 18 thus the rate of deposition of hydrogen at the reversible potential.

Frank Philip Bowden
(1903 — 1968)

At this potential, however, the deposition of hydrogen is exactly
balanced by the reverse process, viz., electro-solution of hydrogen;
both processes have the velocity ,, so the net rate of deposition is zero.



Bopuc Bynbdposuy
dpuwnep
(1908 — 1978)

| Metp UBaHOBUY [lonnH
(1909 - ?)

density { has

relation between the overvoltage =0 and the current
a linear character, Taking advantage of this circumstance we introduce 7
r : : |
the conception of the resistance of the electrode with respect to direct ? ! -
current, defined by the following expression: 7 ém-;’ /
ol f
. / £ P
n T A
Rdz i - / _A'/////
¢'/ -~
Dige st T 7, z 7 15
; . l/'—' L ~— Ty i MASET? 4 ign, i WA/ Cm* ——
o= (K, K, [H] [H]—=- (162) '
14—
L
As can be seen from the calculation given above, one can with € /.// ; A R
sufficient approximation neglect the quantity ;—; then it follows from /,,./"' ;;
equation (16a) that the exchange rate is proportional to the square T / }
root of the hydrogen pressure. This relation was experimentally obser- Pl
Ved by HoriUti and pOIanyig' Overvoltage curves for N HCL
. URSS 13 (1940) 779-792

P.I.Dolin, B.V. Ershler, A.N. Frumkin , Acta physicochim



KoadpuumeHTt o (npucyrcreoBan B pa3Hbix 0603HaUEeHUAX)

b KY = @,

wo (v eine Konstante bedeutet und ¥ als stetige Funktion von X mit
zunehmender Stirke der Siure Gon O bis zu 1 variiert.

Bernsteins. I
Aplels I
/ Prag:‘ans
ssigs.

Bernsteins.I
Phenylessigs.
Berzoes.
Weins. I
 Onals.
Ameisans.

Apleis. |

B paHHUX paboTax
bpéHcTtena KoapdUumneHT
-2 | CYWeCTBeHHO oTanYanca ot 0.5!

log k
log K —s

Weins. T
Phials.
/ Salicyls.

Phosphors. I

Johannes Nicolaus Brgnsted
(1879 — 1947)

Z. phys. Chem. 1078 (1924) 185-235
Chem. Rev. 5 (1928) 231-338



MNonaporpadusa (feitpoBCKUM 1 ero wKona) | ﬂ

TEHEEC

B C

Elektrolysa se rtueovou kapkovou kathodou (Czech)
(Electrolysis with the dropping mercury cathode).
Chemicke Listy 16 (1922) 256-264




NMonaporpadpunueckune
n3obpereHunsn

MwukpoaHanus
Unnnnuap 5 | | BpalwatoLmmncs
c doTo- = 6apabaH
} 6yN\ar0141"
ﬂh__h—_
-
MNepsbiv nonaporpad — nonbiTKa MpoToyHas
6bicTpoM perncrpauum ayelika
A
(with M. Shikata) Researches with the dropping

mercury cathode. Part Il. The polarograph.
Rec. trav. chim. 44 (1925) 496-498
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Monsporpaduyeckne
M Ma@KCUMYMbI U UX MO-

YpaBHeHue UnbKoBuYa

lg = G.GE?’ nk - D”Emmr“ﬁc
D. llkovic:, Collection Czeck. Chem. Communs., 6 (1934) 498

T.A. KptokoBa, C.U. CuHakKoBa, T.B. Apedbesa, NMonaporpadpuuecknin aHanus (1959)

Al. Ffenposckuia, A. Kyra, OcHoBbl nonsaporpadum (1965)



BbiaeneHue Bogopoaa Ha pTyTH

J. Heyrovsky, Trans. Faraday Soc. P. Herasymenko, Z. Elektroch.
19 (1924) 785-788 34 (1928) 129-136
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o8 o9 ro 11 'z 13 It IS5 je lineare Abhingigkeit zmischen x und 1g i.
1. Die Lésung von o,1 n HCl in =/  KCIL
2, Die Losung von o,01 n HCI in 8/,  KCL



[aHHble WKonbl [enpoBCKOro
MCN0/1b30BAINCb PPYMKUHBIM
B paHHMX paboTax no Teopumn
3ame/IeHHOro paspaaa.

OpymKnH B MI'Y:

- € 1929 — 3aB. nab. TexHNU4YecKomn
3NEKTPOXUMUMU;

- ¢ 1933 - kadeapa

PaHHAA popmynmpoBKa «cTagum [efipoBCKOro» JKCnepumeHTasbHbIe paboTel o
KUHETUKe Ha Kadeape

I. H* +-e=H  (Elektrodeposition des atoma- pa3sopaunBanuck yxke B 1930e rogpl
ren Wasserstoffes), |

ApcopbmnpoBaHHbLIN

H’-lon auf der Oberfliche |
rmapua-moH!

der Elektrode),

. H' 4 H* — H, (Die Bildung des molekularen
Wasserstoffes)1).

II. H 4+¢x=H (Die Bildung des negativen «



B MTY ot lUnuTtanbCcKoro
NPONCXOAAT N SNEKTPOXNUMMUA,
N KaTanms

'MOCKOBCKIN

| "’W[\llﬂ YRHBEPCHTET

IABOPA TOPIA
AHWMECKOH PUBUUECKON
XHMIN.

duU3nMKo-xmmunueckas
naboparopua LLinutanbckoro

MoKa — nepBbliA HAMAEHHbIN INEKTPOXUMMYEC- 1923
K aunnom B MIY (mamn 1929),
pykosoauTtens LUnuTanbckuim,
«INEKTPONUTUYECKUN METO/, NOSTYyYEHUS
conen megwn. NMonyvyeHme n nyvyeHme
MeaHbIX COen YKCYCHOM KNUC/IOTbI»

Jluna Nlenbosuny
Knauko-lypsuy
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ATOMapHDbIA BOAOPOA KaK H O+
— M H H —_— 1
uHTepmeamnat (Koboses n Hekpacos) 3 + O Me e 'I_ 2O — Me fﬂHu
+ 111
+ H,0 — Me 41/, H,+ H,0.
q f Cm
0 10718
5 0,32+ 10 14 Pukcaums
8 4,10713 aToMapHOro
IO 0,62.10711 BOAOpOAa Mo
13 1,06.10710 OKpaLLUMBaHUIO
15 0,525-10"® | okcuAa Bobdpama
29 0,5:107°

Hukonau MUBaHoBUY
Ko6o3eB
(1903-1974)

Z. Elektroch. 36 (1930) 529-544



