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Kratké predstaveni.

Chemik na baterky...

Akademie véd
Ceské republiky
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UZ stafi Rekové?
Spise Italové a Japonci...

Sony 1990

SONYe LIP-4WM

Rechargeable

IN CHEMISTRY 2019

LITHIUM ION BATTERY PACK

3.7V 370mAh

Payaw|3 sepjiN suoye

Goodenough, Whittingham, Yoshino
Alessandro Volta 1800 2019
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Princip Li-ion baterie.

®
i\

I----------- ---'--J

Separator (

Anoda  Elektrolyt Katoda




Létajici elektrony a ionty.
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(graphite)

Separator

Lt

Electrolyte Cathode
(LiCo0,)

Vybijeni baterie

Nabijeni baterie
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Elektrochemickeé zdroje
elektrické energie.

° y 4 v 4
Primarni
- Je y 4
= nenabijeci
Jednoduchad vyroba
Jednoducha recyklace
Nakladové optimalizované
RGzné chemie

RGzné aplikace

Prvni cela 1800 Alessandro Volta — Voltav sloup
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Sekundarni
= nabijeci

Pokrocila chemie cely

VyssSi narocnost vyrobnich procesu

RGzné zaméreni/cile (Zivotnost, vykon, energie,
cena) = Odlisné aplikace — PRIO 1 — E-MOBILITA

Prvni Li-ion materidly @ 1970°s — Goodenough,
Whittingham, Yoshino, Armand, etc.
Prvni Li-lon cela @ 1980°s — Sony




Od principu k elektrochemii.

i D * Interkalace a de-interkalace Li* iontd do vrstevnatych struktur.
= N * Electrons
Current ; : * Alternativni mechanismus: tvorba slitiny lithia s kovem (metalloid).
. * Ddlezité: zadna zména oxidacniho Cisla Li* kationtu béhem procesu.
parator Y §

Charge:  CC-CV 0.5C (max) 4.20V, 65mA cut-off at 25°C
Discharge: CC, 2.50V cut-off at 25°C
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Design cely.

Schéma cely 3-5 Ah cylindrické cely (Panasonic = Tesla)

Liquid electrolyte
1

<« Cell can

K
3.8V t \Separator
1.5 Ah Cu/f\AI
’ Carbon Li;, ,Mn,0,

Separator

30-120 Ah prismatické cely (Samsung, CATL, Gotion = BMW, VW)  1-100 Ah pouch cely (LG = Ford, Chevrolet, Volvo)

Negative terminal
Positive terminal

Cell skee : 101X1 71544 mm

Positive Terminal

Negative
Negative Terminal
current

collector

Positive
Electrode g
Separator *

£ Negative - /
Laminated Terminal ¢ ¥
Film Case 9 -4
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Mille Feuille vs. Li-ion.

composite electrode

composite electrode
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Co najdeme v baterii?
Anoda.

Grafit / kfemik
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. .o y
Co najdeme v baterii? e d/x
Katoda. B

LiCoO,
LiNi,Mn,Co,0,
LiFePQO,

Pojivo

Saze & CNT
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Co najdeme v baterii?
Elektrolyt a separator.
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ELEKTROLYT

Rozpousteédia
Lithna sul
,Kouzelna” aditiva

SEPARATOR

Polymerni folie
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Jak vyrobit Li-ion baterii?
A jak jich vroit miliony?
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Vyrobni proces.

Slurry
preparation

- .LQ‘J*LEIII

Active material, binder
and conductive agent
are mixed together in
specific mass ratios.

Coating &
drying

By a tape casting proce-
dure the electrode
slurry is coated on the
current collectors.

Calendering

During calendaring the
porous electrodes are
compressed by driving
them through two
massive cylindrical.

Cutting
electrodes

The electrodes are cut
or punched into strips of
a desired shape.

The electrodes

wounded
together
separator.

Cell assembly

are
or stacked
with the
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!

3-5 dni

Electrolyte
filling &
formation

Electrolyte is injected: it
is important that the
electrolyte fully perme-
ates and fills the pores

7-14 dni

Page 16



Vyroba materialu a cel pohromadeé.

/4

Cas jsou penize: doprava, ukladani, zalohy...

LG: Vyroba cel.
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Jak uzavrit cyklus?

Ni(OH),, Co(OH),,
DI, poly(ethylen), Cu, Al,
materidly Li,CO;

Vyroba Grafit, kfemik, LiPF,
material{ NMC, separator,
PVdF, ...

Recyklace
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Stale je co zkoumat I.

Sance pro védce.

Solid electrolyte interface (SEIl) chrani elektrolyt! Diky , kouzelnym aditivim®“ mUzeme pouzit grafit a kiemik v
bateriich— vyssi energeticka hustota — vyssi dojezd auta.

Initial SEI

Evolved SEI

arbonate

Solvents
+

LiPF,

Carbonate
Solvents

+
LiPF,
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Graphite interlayer
expansion
(up 10 40%)

Graphite interlayer
cxpansion
(up to 200%)

Page 19



Stale je co zkoumat Il.
,sucha / pevna“ baterie.

Misto kapalného elektrolytu pouzijeme
pevny nebo ,polopevny”:

© Vyssi bezpecnost.
© Vyssi energeticka hustota.

@ Slabsi vykon.

? Funkcénost pod 0°C.

Anoda

Katoda
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Bezpecnost cely: stale aktualni téma.

Penetracni test: kovovy hrot pronikne celou ¢astecné nebo skrz = vnitini zkrat = zvySovani teploty cely 2
zahoreni.

Priklad zvySeni bezpecnosti cely: modifikace elektrolytu = vyrazné vyssi Uroven bezpecnosti cely.

600 — Base line_T1
—— Base line_T2
—_— _T1
500 _— _T2
&)
°— 400} 4.2 \V NMC532-5 Ah cell
o Nail pen test @ 100% SOC
>
tw 300}
()
o
£ 200+
(D)
D \
i
100 T e ——— \
0

0 50 100 150 200 250 300
Time (s)

Li-lon Baterie | Jakub Reiter | 19.11.2024 Page 21



2v1: nail pen test vs. srovnavani 2 ruznych cel.



https://www.youtube.com/watch?v=CGQwqWqzkNA

Bate rie V praxi. Nevystavujte telefon a notebook vysokym
teplotam (nad 45°C).

T

Nenechavejte telefon plné
nabity pres noc na nabijecce.
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Inobat.
ZALOZEN: 2019

CiL: VYVIJET A VYRABET LI-ION BATERIE PRO E-MOBILITU.
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Jak testujeme a vyvijime novou chemii?

Faze 1 Faze 3

R&D cely (8 mAh) MLP cely (1 Ah)

TOP 3 kombinace

~ 103 kombinaci

negative case

positive case




Inobat dnes.

150 pracovnikd v/
Vyrobni linka funguje v
Spoluprace s Gotion v/

Volta 2 SOP 2027



Moc Vam vsem dékuji za pozvani do Brna a za Vasi
pozornost!

Na vidénou v Inobatu!
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