3. AHOAHble npouecchl

AHOoAHble npoueccbl 6e3 (uan noutn 6e3) obpasoBaHuA
HoBOM da3bl. KMHETUMKa  pPacTBOPEHMA  MeTanna.
INEeKTPOXMMMYECKan pa3mepHas obpaboTkKa.
dneKTpononnpoBKka. CenekTMBHOE PAacTBOPEHUE CMNJIaBOB,
POJ1b MOBEPXHOCTHOU ANDPY3UMN.

AHOAHble npoueccbl € o6bpa3soBaHMemM  HOBOM
dasbl. AncopbunoHHan u dasoBan NaccuBaLMa MeTaNN0B.
dopmupoBaHME aHOAHbIX OKCUAHbIX MOKPbITUIA. LiBeTHOe
OKCMAMpoBaHMe. AHOAHOE W3MEHEeHWEe CTexMoMeTpuu
OKCUI0B.
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AKTUBHOE pacTBOpeHMue: CTagnMHOCTb (MHTepmeamaTbl?) + OCNOXKHEHUSA, CBA3aHHbIe
C U3meHeHMem MopdON0rMn NOBEPXHOCTU + CMeLLEeHUne
PaBHOBECHOro NoTeHLUMana n3-3a HakonJieHMa MOHOB MeTa/l/a
B pacTBope.

NMprynHa aHOMaNbHO HU3KNX TaPesIeBCKUX HAK/IOHOB?
(Hanpumep, 30-40 mB, yto dopmanbHO oTBeYaeT o > 1)

MaccuBauma: «cKaykom» Uam nnaBHO? CNOXKHblE 3aBUCMMOCTU OT CKOPOCTU permcTpaLmu.
MaccuBHaA obnacTb: N/ieHKa CNAOLWHAA UM OCTPOBKOBaA?

MNepenaccuBauma: pasgeneHne HeCKONbKMUX NPOLECCoB, BK/OYan BblaeneHne KMcnopoaa.

Ewe Xy»e — npu pacTBOPEHMUN CNNABOB.

TpebytoTcs He3aBUCUMbIe MEeTOoAbl:
- on line aHanu3a pacteopa,

- MOHUTOPUHTA TOJILLNHBI N COCTAaBa NEHOK.



KunHetuka N, He3aBucumoe onpegeneHue:

MHoOroctaguiiHoro N, Cocya ans - 3aTpar 3apsaaa,
pacTBopeHusa npuroTosieHnA - KONMYecTBa pacTBOPEHHOrO
meTtanna 2 amajibramol MPoAyKTa

(cHauanawms § - Ko/Nn4yecTBa MeTa/ifia B
amanbram) 3 amanbrame
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HaknoHblI nonsapmn3aulmMoOHHbIX KPUBbIX A5A MHOIoCTaANNHbIX peaKuMﬁ 9.3

nepeHoca anektpoHa (EEEE...E)
O+e = A,
Al+e =A,

A,+e = A - MPeIIecTBYIONIMX OBICTPRIX CTATHIT;

m -1 1
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AnarHocTn4eckmMm Npn3HaK MHOroCTaAMNMHOCTU — U3NTOMbI, HU3KME HaKJIOHbI
(dbopmanbHO — K03acpchpnumMeHT nepeHoca bonbLue 1)

n

I _ Iy _ 13
O+e —*4_—X1; X1+e —*<_—X2; X2+e <—=R

i L L.

1 2 3

Tak yacTo ObIBaeT Npu pacTBOPEHUM MeTanMoB ¢ obpasoBaHNEM
MHOro3apsaHbIX NOHOB.



KamooOHO

E/V(SHE) | __ 5
- ] AOAAPU30BAHHbIL — >

Ni 3 |

ol 0.5MH,SO,

of
«CBEXNNY»
0.1 |
0.2L ! )

|
4 log(j/Acm?®

ix10% Acm2 «cBexXum», Ni
1: i | m
0.2k Fox L e
T /-' :
11 Ni |
I I
; KamooOHO :
0. | I'IOfIﬂpU306C1HHbI
i l
, 2 ‘|
| |
) |
| |
I (] i
0 I
0 f. t/min

J. Electroanal. Chem. 366 (1994) 311

ﬂapu,maanble TOKWN NO AadHHbIM METO4a
PaaANOaKTUBHbLIX MHOAWUKATOPOB

HYacTto HMKaKaA npe,u,opa60TKa Heé NOo3BO/IAET NONIY4YUTb «KCBEXYHO» NOBEPXHOCTD,
COXpPaHAKOLWYHKCA B 3aMeTHOM WNPUHLbI NHTEPBAsie NOTEHLNANOB.

|

ObHoBNAEMblE NOBEPXHOCTUN — MNMJI0OXAaA, HO XOTb KAaKaA-TO aJ/iIbTEPHATUBA.



E. 1. Wnutanbckuia (1879 — 1931),

Cnocob npnaaHmMsa NOBEPXHOCTU METANN0B U raibBaHUYECKUX
0CaZlkoB METa/I/I0B NONNPOBaHHO-61ecTALLero BMaa.
Mpusunerna 23896, onybn. 19.01.1911 r.

German Patent Nr. 225873 (1910).
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INEeKTpoOXMMUYeckasa pasmepHan obpaboTtka

Electrochemical machining process

www.substech.com
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o+ \ Y bonee LWNMPOKUE BOSMOKHOCTHU
¢ T obecneuynBaet npeaBapuTesb-
1\-.! ? , / T+ HOEe HaHeCeHNEe MaCKHW.
AR Electrochim. Acta 45 (2000) 2535
// | 1. Electrochim. Acta 26 (1981) 149
- =
Anodic Electrochemical micromachining, electroetching, an-  Selective anodic dissolution of a patterned electrode
odic etching, electrochemical photoetching serving for precision shaping and surface structuring.
Anodic Electropolishing Anodic dissolution leading to leveling and brighten-
ing of the dissolving surface
Anodic Anodization Growth of an oxide film by anodic polarization
Anodic or open  Tunnel etching Formation of deep narrow tunnels on aluminum used
circuit for increasing the surface area of electrolytic capaci-

tors



ANeKTpoxmmuyeckoe
dacetnpoBaHue

Low v (v < 100Vs™ ') (i) H and O adatom elec-
froadsorption/electrodesorption processes; (ii) plati-
num electrodissolution/electrodeposition; (iii} long
time range sintering. The overall effect produces a

20t
<I
“10F

O

-20} Pt poly

slight surface roughening.

Intermediate r: (100Vs 1<v<1000Vs™?Y) (i) H
and O adatom celectroadsorption/electrodesorption
processes; (ii) platinum electrodissolution/electro-
deposition. A remarkable surface roughening is
produced.
Large v (v > 1000 Vs™?!) (i) H and O adatom elec-
troadsorption/electrodesorption processes; (ii) local
platinum electrodissolution/electrodeposition. The
prevailing effect is the development of a preferred
orientation with practically no surface roughening.

1] Electrochim. Acta 31 (1986) 1359
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DNEeKTpoocaXKAeHHaA meab
B 85% H3POA4.

Appl. Surface Sci.
81 (1994) 387
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Ann. Rev. Mater. Res. 46 (2016) 263

nocne pacrBopeHUA

(JACS 129 (2007) 12624)

n Pd-Cu

(ChemSusChem 9 (2016) 2922).

€ng

nocne otxura (800 C)

ding
__ g cta Materialia 57 (2009) 2665




MapannenbHble npoueccbl PAaCTBOPEHUA MeTaN/1a U POCTa OKCKMAA:
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INEeKTPOXMMHUUECKoe TpaBaieHue Bosibppama B Lenouun
PaCTBOpeHMe B MeHUNCKe

(@) | w Stainles (b) Stainles (c) (4acTo norpy»KeHHy 4YacTb U30NMPYIOT)
teel steel
o C NoCAeAyoWMM Pa3pbiBOM.
___ p ° (a) ' ' — Cathode is at the interface level

O 7r — Cathode is 1 mm below the interface

— Cathode is 2 mm below the interface
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Hy*HoO:

- ANA 30HA0BbIX MUKPOCKOMOB — 60/1bLUME YIbl,

- ANA KOHTAKTOB MaHMNYyNATOPOB — 6onbliaa A/InHa
YTOHYeHHOM obnacTtu;

- ANA BCEX — Masible pagnyCbl KPUBU3HbI OCTPUS.
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Rev.Sci.Instrum. 64 (1993) 159
J. Vacuum Sci & Technol B 14 (1996) 1; 32 (2014) 031806
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AHOOHOe nogkucneHue:
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AHogupoBaHue c o6pasoBaHuem 6onee-meHee

NPOBOAALLUX OKCUAO0B (31EKTPOXPOMHbBIN, Ha Rh)
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N3mMeHeHnn ctexnomeTpum okcuaa (MHTepKkansaumusa Kucnopoga)

La,CuQO, + 260H" — La,Cu0O,,; + 0H,0 + 2de"
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Fig. 5. Magnetic susceptibility as function of temperature.

() As-grown single crystal, ([ll) potentiostatic oxidation at

(L6 V during 150h at 298 K, (A) potentiostatic oxidation at

0.6V during 340h at 298 K, and (@) potentiostatic oxida-
tion at 0.6 V during 36 h at 353 K.
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