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Nektera oznameni ze sveta byznysu baterii

Ford announces largest U.S. investment in

electric vehicles at any one time with Ford and Redwood Materials team
£11.4k billion going towards three new for battery recycling
gigafaCtories and mega campus Shane McGlaun - Sep 26, 2021, 12-02pm CDT

27t September 2021

M des-Benz to build
ei;;:iaﬁer; 2;,:,,-5:; in GM Will Boost EV and AV Investments to $35 Billion Through 2025

push to become electric- Wed, June 16, 2021
only automaker by 2030
GM will pull ahead construction of two new Ultium battery cell plants in the U.S., in addition to plants in Ohio and Tennessee now being
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built
Volkswagen to develop its own battery cells in new laboratories LG Chem will invest $5.2B
5 P y in battery materials
This week, Volkswagen Group Components opened its first laboratories for cell research and
development in Europe in Salzgitter, Germany. through 2025




Predpovéd rustu trhu s EV do 2040 - Bloomberg

The Rise of Electric Cars

By 2022 electric vehicles will cost the same as their internal-
combustion counterparts. That’s the point of liftoff for sales.

i) Projected annual sales Cumulative sales

500 million vehicles Electric vehicles would
account for 35% of all

new vehicle sales.
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Baterie EVH

CLANEK MODUL BATERIE






Konstrukce a chemickeé slozeni Li a Li-ion baterii

dva poloclanky oddelene separatorem

Potrebné pouzivané suroviny a materialy pro vyzkum,
vyvoj a vyrobu modernich, zejména lithiovych baterii,
reprezentuji rozsahly chemicky prostor pro vysoce
kvalifikovanou chemickou instrumentaci.
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BATTERY &3

Baterie typicky obsahuje:

* bezvodé rozpoustédlo se solemi lithia,

* dale materidly elektrod, podvojné soli lithia a tézkych
kovli, napf. Fe, Co, Mn, Ni, prvky vzacnych zemin
(samarium, neodym atp.)

* adale méd, mangan, hlinik, ocel, grafit

* materidl separatorl, obal, guma, plasty a dalsi
komponenty.

z
Ll
.
=L




Typicka materialova charakteristika EV baterie

Baterie aut nizi stfedni a stfedni tfidy, jako je tfeba Skoda Octavia & VW Golf, vazi zhruba
450 kilogramu.

Obsahuiji cca
* 12 kg lithia,
* 36 kg niklu,
* 20 kg manganu,
* 14 kg kobaltu,
* 91 kg médi a
» 182 kg oceli, hliniku a plastu.

Kvuli vySe zminénému mnozstvi je totiz tfeba zpracovat 200 tisic kilogram( materialu,
jenz mimo jiné zahrnuje 11 tun roztoku lithia, 14 tun kobaltové rudy, pres 11 tun
medéné rudy a 250 kg niklové rudy.



Primarni oblasti a potreby analytickych technik pri vyvoji,
vyrobe a recyklaci baterii
Analyza mineralu, rud a soli pro ¢asti Li-baterii (TEA, IC)

Produkce Li-soli (pfedevsim Li,CO,, LiOH) (TEA, IC)

Vyvoj novych materiall pro baterie a novych typu baterii (TEA,

GC, GC-MS, IC, HPLC, XPS)
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Slozeni katodovych materiald, analyza, vyroba QA/QC (Li, Ni, Mn,\ , ﬂj’ e
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Co and Al) (TEA, XPS)
Cistota elektrolytu a analyza sloZeni (LiPF,, organicka
rozpoustédla) (TEA, GC)

Kontrola Cistoty anodickych materidlu (grafit, méd) (TEA)

Procesy degradace baterii (GC-Orbitrap, GC, TEA, IC, XPS)

Odpadové hospodarstvi a recyklace materiall baterii (TEA, GC, IC)



Zakladni parametry clanku/baterie

* minimalni a maximalni napéeti

* nabijeci a vybijeci elektricka kapacita
e pocet cykll — odolnost vuci degradaci
e ucinnost

* DC vnitrni rezistivita

3400mAh
NCR 18650B




\/\ BioLogic Jednokanalové systémy

: BioLogic

« Vyuka/Vzdélavani
s Obecna elektrochemie

« Koroze
« Ukladani energie, ...

SP-150e SP-200/300



\/\ BioLogic ultikanalové systémy

= Az 16
nezavislych
kanalu

» Multiuzivatelsky

= 0d1pAdol50As
internim boosterem,
az800As
externimi boostery

« EIS (10 sz,_9
do 7 MHz)

= Synchronizovany . \olitelny ,Ultra Low
nebo sdruzeny current module“, 80 attoA

VSP VSP-300 VMP-3e VMP-300



HCV 3048, 30 A/48 V, 4x az 120 A,
moznost vyuziti i pro malé a
stredni bateriové svazky

Vykonové boostery FlexP 0060/0012,
60V/50 A a 12 V/200 A lze
paralelizovat az 4x, az 800 A pro
testovani bateriovych svazkd,
charakterizace palivovych ¢lanku



Bateriove moduly - svazky
Vozidla s elektrickym pohonem
Electrical Vehicle (EV) nebo Hybrid EV




SOL0%ie ~ Bateriové cyklery, BCS-8xx
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B 4 velikosti kabinetu

BCS-8XX
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5 proudové rozsahy az k 10pA s
Moznost paralelizace: 120 A (BCS-815)
EIS méreni: 10mHz do 10kHz

Moznost termoclanku ke kazdému kanalu
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40 pV rozliseni potencialu (18 bits)
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BCS-815: paralelizace kanalu - proudoveée | \etests
kolektory CC8

B Lze dosahnout 30 A, 60 A a az 120 A na vystupu




Drzaky ¢lanku a dalsi prislusenstvi
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Prislusenstvi a pomocna zarizeni, EC, BT, MT Iy
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*AW-BEQO2Q for 1inch sensor

Sample holders

Temperature Control Unit



Prislusenstvi a pristroje od EL-CELL, Nemecko

®
- . . Q
Home PAT Series v Products v Service v Support v About us v Contact

electrochemical test equipment

3-electrode Test Cell Optical Test Cell EL-CELL Potentiostat Gas Analysis Test Cell Electrochem. Dilatometer

> PAT-Cell > ECC-Opto-Std > PAT-Tester-i-16 » PAT-Cell-Gas > ECD-3-nano

https://el-cell.com/

Latest Application Note:
EL-CELL e

LABORATORY NCM against Lithium -
SERVICES = Too much Lithium? /"* =

We can run your tests.




Skenuijici ,.elektrochemicky” mikroskop Biologic M470

6

lokalni” elektrochemickeé vlastnosti

* Dostupné techniky

1. Scanning ElectroChemical Microscopy (SECM)

2. Alternating current Scanning ElectroChemical Microscopy (ac-SECM)
3. Intermittent contact Scanning ElectroChemical Microscopy (ic-SECM)
4. Localised Electrochemical Impedance Spectroscopy (LEIS)

5. Scanning Vibrating Electrode Technique (SVET)

B.  Scanning Droplet System (SDS)

7. Alternating current Scanning Droplet System (ac-SDS)

8.  Scanning Kelvin Probe (SKP)

9. Optical Surface Profiler (OSP)
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SECM proby
Electricé?ll L )
onnection—> / atinum wire
Cap —>
Body ——>
Glass body
insulation

[
Tip ——

Defined tip Pt-Glass ratio
Primeér elektrod je od 25 um; 15 um; 10 um
Kapilarni proby azk 1 um

Flat polished tip

BioLogic




SECM a dalsi techniky N oetewe
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Odhaduje se, ze vyroba a trh Li baterii dosahne v
roce 2025 hodnot vice nez 9o miliard USD.

Pri vyzkumu, vyvoji a vyrobe baterii a jejich
komponent se kromé elektrochemie uplatni
Siroké spektrum analytickych, kontrolnich a
vyrobnich technologii, v€etné rentgenové
fotoelektronové spektroskopie (XPS/ESCA),
optické a elektronové mikroskopie,
hmotnostni spektroskopie (GC-MS, HPLC, LC-
MS, HREMS-MS, ICP-MS), nukledrni
magneticka rezonance (NMR), termicka
analyza, rentgenoveé difrakce a fluorescence,
rheometrie, viskozimetrie, extruze atd.
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