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Que és una bateria? WICMAB*

reaccio redox

A+n

cérregW ... moltissimes alternatives possibles
pero només algunes viables!

Y. Chabre, Challenge Bibendum Shanghai (2004)

100,000 :

_ i

[Super T Li-lon - -

[capacitors | Very High Power 50 a 60 km en «Pédelec» <=> 300-360 Wh (36 V, 8-10 Ah)

—Lead acid Li-lon ¥
E “P"“"V“”"“"’- i PbO-Pb Ni-Cd Ni-MH Li-ion
> —} —_—
E 7-8 kg
w 000 :
B D= :
] 2
© -
2 - Na/NiCl2 —— 5 Energy Q% o
= 100 5= e
- = = LiM-Polymer— 3 i
] I Lead acid /
3 H Fad
=4 BB
o vE=
= — ——
o - _.
4 —
n |

1T T
0 20 40 60 80 100 120 140 160 180 200

Specific energy, Wh/kg at cell level

Diagram of electrochemical series (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons




Bateries d’io liti
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M.R. Palacin Chem. Soc. Rev. 38, 2565 (2009)




Context actual WICMAB %

N
o
& 1 000 000 200000
5 500000 450 000 5 Li
§ 800000 400000
= m Others (Flow 700000 O Others 350000
s battery, NAS, ...)
o a . L 300 000
§ M Li-ion - 600000 E Industrial, E5S =
2 NiMH § 500000 250000
@ E Auto, E-bus 200 000
% 400000 Chi
S NiCD o
[
:',' 300000 0 Auto,e-bus Exd. 150 000
= [ Lead Acid China
: 200000 100 000
2 )
z O Electronic
2 100000 devices >0 000 n
E 0 - "‘-T-T-Tulnlgln|nlnlnlglnlnl oo
J QO
2o 27 o

. Densitat energia Seguretat Vida/cost

8 Seguretat Densitat energia/poténcia Escalabilitat

f;; Vida/cost Vida/cost Densitat energia/poténcia 4
& Densitat poténcia Seguretat




‘ EXCELENCIA
SEVERO
OCHOA
INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA 4

(LFP) LiMO,
Ni,Mn,Co = NMC
Ni,Co,Al = NCA

BRI
W e
pe

Grafit

Freepik.com




M e
Reptes (I): cost WICMAB*
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Barreges de materials (“blend”) para abaratir cost

MNegative Positive Energy Driving range OEM and models
electrode electrode (kWh) (km)
Li Energy Japan C LMO—MNMC 16 150 Mitsubishii-MIEV (2008)
SamsungsDI C LMO—MNMC 24 140 Fiat 500 (2013)
SamsungsDI C LMO—MNCA-NMC 22 130 BMW i3 [2014)
SamsungsDI C LM O—MCA-NMC 36 300 VW e-Golf (2016)
SamsungsDI C LM O—MCA-NMC 33 183 BMWi3 (2017
CALB, CATL, SVOLT C LFMP-NMC - J00-200 Chinese EV market [2023)
CATL C-5i MNMCE11 800 500 BMW X3 [thc)
AESC C LMO—MNCA 24 135 Missan Leaf (2010)
LG Chem C LM O—MNMC 355 160 Ford FocusEV (2012)
LG Chem C LMO—MNMC 26 150 RenaultZoe (2012)
AESC C LMO—MNCA 30 172 Nissan Leaf (2015
- C-[50) MRC 80-110 500-700 BMWIS (2021-2025)
Panasonic C-5ifC-5i0x% MCA 60-100 330-500 Tesla X [2015)
Panasonic C-5ifC-5i0% MCA 75-100 490-630  Tesla 3 (2017)

C, graphite; LMO, LiMn20s; LFP, LiFePOs; LFMP, LiFe1xMnxPO4; NMC, LiNii—x-yCoxMn,02; NCA, LiNio.sC00.15Al0.0s02
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INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA

00O
POOe
el e

Interaccions poc estudiades
a nivell fonamental

(aspectes quimics, cinetics
termodinamics....)

D. Chatzogiannakis et al. Solid State lonics (2025) 428, 116942.
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WYICMAB

INSTITUT DE CIENCIA DE MATERIALS DE BARCELONA

Reptes (ll1): durabilitat
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M.R. Palacin, Chem. Soc. Rev. 47, 4924 (2018) M.R. Palacin, A. de Guibert, Science 351, 1253292 (2016)
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