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[ToHATNSA N aBneHus:
- NepecsobiLleHne
- aKTUBHbIW LEHTP
- HyKneauma v pocT dassbl
- BTOPUYHas HyKneauyud

YTo MOXXHO ocaxaaTb? Bee, T.e.
- MeTannbl 1 crnnasbl
- NONYNPOBOAHUKN
- ON3NEKTPUKU

ONEeKTPOXNMMYECKN NHTEepKanMpyemMble Matepuarnbi
- ANsl XpaHeHus Bogopoaa
- AN 3NEKTPOXPOMHbIX YCTPOWUCTB U CEHCOPOB
- ANS UICTOYHUKOB TOKa
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INEKTPOXMMMHYECKMA PAA HANPRMEHWA METANTOB
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3HaYEeHNN BoAopoaa Kncrnopoga

1. DJAeKTPOJIUTHI HA OCHOBE MPOCTHIX COJICH.
2. DIIEKTPOJHUTHI HA 0CHOBE KOMILJIEKCHBIX COeIMHEHMIA.

3. DJEKTPOJUTHI ¢ 0JIeCKOOOPA3YIOIIMMHU 100aBKAMM.

DJIEKTPOJIUTHI HA OCHOBE HEBOJIHbIX PACTBOPUTEICH
U HU3KOTEMIIEPATYPHBIX PACIl/IABOB



Composition of the plating solution.

Compound/condition
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AKTUBHbIE LIEHTPbI

N =N,[1-exp(-At)] I =nFRS(t)
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HaknoHsl Ha HaYalmbHBIX y4yacTKax |,l-kpuBeIx (current transients)

1 KorTpoas I'eomeTpua XapakTep
3apoJBIIIA (pocTa) HYEJIealHH

0 M vaHoHHBIH 2D MreoBeHHadA
1/2 NudpvsHoHHBIH 3D MreoBeHHad

1 KuneTHueckHii 2D MreoBeHHAA

1 KuoeTnuecknil 1D ITporpeccupyromada

1 NudpvsHoHHEIH 2D IIporpeccupyiomada

/2 MupdvaHoHHBIH 3D ITporpeccupvioniaa

2 KuHeTnueckui 3D MraHoBeHHAaA

2 KuoeTnueckHil 2D IIporpeccupyromasda

3 Kuoernuecknil 3D ITporpeccupyromada




AHaly3 TPaH3UECHTOB TOKA B IMPUBEICHHBIX KOOPIMHATAX
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«Step decoration»
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Electrode Potential E

Bare stepped
substrate

EOD system
Decoration of

point defects by
0D Systems
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(underpotential
deposition, UPD)
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OcaxpaeHne coeanHeHNH
Cd™" + 8e0Z + 6H" + ¢ — CdBe + 3H,0

Cu®* + CI” + ¢ — CuCl. KaToaHas
aNeKTPOKpUCTANN3aLMS

=+ : _ - +,
Mn™ +2H,0- Z2e MnO, + 4H ', AHOLHas! 3NeKTpo-
TI"+F +H0—2¢ —TIOF+2H". kpuctannusaums

Pasnuyne pactBOpMMOCTEN OKUCIIEHHOW U BOCCTAHOBIIEHHON OOPM

W.04(s) + x[H,0] + xe” — W,0,_ _(OH). -xH,0(s)
3-8 3 Y8 —x X 2

MeTacTabunbHbIN pacTBOp
“3ononuneosibpamMaToB B EOVHCTBEHHLIX NyTEeu
KUCII0TEe HeT
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porous
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30510TO B OKCUAHO-aNntoMUHNEBbIX MaTpuuax

{h.

Anal. Chem. 78 (2006) 951

S nm

Tube wall growth  Agglormeration
in membrane  of particles formed

J. Crystal Growth 310 (2008) 612




90 KX al A=SE2 MSU HSMS

Photo No.=6116  Date :25 Apr 2006
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ITorpeburenu:

- ABTOMOOMJIECTPOCHHUE
- ABHAIIMOHHAS IIPOMBIIIJICHHOCTD
- PanyoTexHuka U 3JIKTPOHUKA



[TpOMbILLNEHHbIE 3NEKTPONUTLI (NPpUMEP)

Cocras 3jaekTpoJura (r/mn):
okcuJ 1uHka — 6-10
rugpokcua HaTtpus — 90-150
oneckoobOpasyromas nooapka " IKOMET-1]1"
(mapka " A" — mi1sg nory0JIecTAIIero MuHKa
nmn "B" — pna Omectsamero) — 3-4 M/

PesxxkuM ocaxaeHus:
m10THOCTE ToKa — 0,5-20A/mm?
TemIieparypa anekrpoiauta — 20-35 °C
BbIICpKUBaeT meperpes 10 20 °C
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http://www.galvanicworld.corconsultforum

«l lOKpBITHSA METAIUINYECKUE U HEMETAIIIUYECKUE
HeopraHnyeckue. Onepanun TEXHOJIOTUYECKUX
MIPOLECCOB MOJYUYEHUS TTOKPHITAI

['OCT 9.305 - 84



® The accidental discovery of polyacetvlene, along with
subsequent research on doping 1t to achieve conducting prop-
erties ranging from an msulator t© a semiconductor to a me-
tallic conductor (Nigrey et al., 1951), led to the invention of
“polymer batteries™ based on polyvaniline, as well as the award-
ing of the 2000 Nobel Prize in Chemustry to A, MacDiarnd,
AL Heegm and H. Shlrakaw.ﬂ

MNigrey, P. J D, I*»i[aulnne& Jr., D. P. Nairns, A. G. MacDaar-
mid, and A. J. Heeger, “Lightweight Rechargeable Storage

Batteries Using Polvactelene, (CH)x. as the Cathode-Active
Matenal.” J. Electrochiem. Soc., 128, 1651 (19581).

|

[MpoBoasiLMe NONMMEpPLI — 3NEKTPOAHbIE MaTepuansbl
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WHBepTHMpOBaHUe MaTpuubl
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MonynsipHble 3NeKTPOXPOMHbIe MaTepuranbl — r
- 3fIeKTPOHNpoBOAsiLUME NONMMeEPLI ~~




ANEeKTPOXPOMHbIe YCTPOMUCTBA




Mpamas aHanorna mexay copoumeun ns razosou pasbl
N ANEeKTPOXMMUYECKOU MHTEPKanAaALuuen. rmapuabl
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Py,. atm

UHTepmeTannuabl AB, (A = Zr+Ti, B = Ni+V+Mn)
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®OYHKUMOHUPYIOT B LLENO4YHbIX pacTBopax!

BTopoun anektpoa — NiOOH/Ni(OH),
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1- Teflon case; 2- bush;
3- rubber gasket; 4- cylinder

head; 5- screw —top;
6- working electrode;
7- reference electrode;
8- separator;

9- counter electrodes.



pacTBopuTenu
y-OyTUpONakToH

dtuneHkapo6oHart (EC)
TetparunapodypaH (THF)

NMponuneHkap6oHar (PC)
AOumeTtokcuaTtaH (DME)

Aunatunkap6oHaT (DEC)
AnatTokcuaTaH
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PaBHOBECHBIC INIOTCHIHNAJIbBI
JINTUCBBIX MHTCPKAJISITOB
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HoBoe nokorneHue: crnoxHble pocaTbl

LiFeP(Q, — xLi" = xe — Li, JFePO,

Space Group
a (A)
‘i
¢

Volume (A")

B D0 {3)

C10.334 [4)

4.693 (1)
201.392 [3)

272

carbon black active particls
particle {spinel)

LiFePO,

INTERFACE



KnHeTuka nHtepkansiumm-oeMHTepKansaumm
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3HeKTpOXVIMVI‘-IeCKVIe MeToAbl uccriegoBaHus
KUHeTUKN MHTepKandaunmn-genHtTepKaiaumm

slow scan-rate cyclic voltammetry

List of relevant techmiques, namely, the fine electroanalytical tools, their mput,
output, time mvariant parameter and differential { msertion capacry) form

Techmique Input Output Tmme mvariant parameter, @ Cipy
»88CV E'+wt Tws E Iy ' (vs. E) Ly
PITT._. AE Tvs t It Y*/AE (. 1) AOVAE
SGITT KAD Evwst dE/d"™ (s 1) KAHAE)
EIE A -2, 2 vi. @ A, (the slope of 2" or -1/ 27
(Esm{cf) Z' vs. 0" w—s )

Comment: The diffusion time, 7;, 15 a simple function of the time-dependent
e e II.':. - IE e e e

kinetic parameter (Jt " AE, A, I]__'p ‘<, eic), charactenstic of the techmque

applied and of the differential mtercalation capacity, G,

Electrochemical impedance spectroscopy

Potentiostatic intermittent titration

Galvanostatic intermittent titration



UHTepKansauusa B rpadoutusnpoBaHHbIe
yrrnepoaHbie matepuansi

OCV (ca. 3 Vvs.Li/Li")
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Voltage vs. Li [V]

Fig. 2 Cyclic voltammograms of an Li,Cg electrode (graphite
material) in propylene carbonate — 1 M LiQ10y electrolyte (sweep
rate 0.1 mV/s)
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AnbTepHaTuBa:
HecTexuomMeTpuyeckme okcuabl
Bonbdgpama
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MHTepKaﬂﬂ UNA MarHus

Mg « 2" + Mg**

MogSg + 2e” + Mg®* «— Mg MogS,
Mg MogS; + 22 + Mgi* ++ Mgs Hﬂﬁﬁg
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In situ Andpakumus

Swagelok juncion Teflon sealings
A Li
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charge capacity: 256 mAh/g
ischarge capacity: 220 mAh/g|
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3]19KTp0XVIMVI‘-IeCKaFI UHTepKandauumsa B 3NIeKTpoCuHTe3e

La,CuO, + 260H" — La,CuO,,; + d3H,O + 2de”

S
I
T

y { emu mol !
S
[m ]
L]

1 2F

160 T
0 15 30 45
T/K
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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Nony4yeHue pacwmpeHHoro rpacgpura

300 mA
200 mA
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I I | ]
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T. h
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B B E E
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E B B B
A A A A

Mpadut 1cTyneHb 2 cTyneHb 3 cTyneHb

cnon yrnepopa

MoauduumpoBaHme CnONCTbIX rTMOAPOKCUAOOB

Figure 2. Proposed model for the stueture of ZnAl-WP-LDHs.
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