Var star forskningen idag?

UPPSALA

UNIVERSITET Hur Iéngt framme
ar de svenska forskargrupperna?

Kristina Edstrém, Angstromlaboratoriet, Uppsala
universitet

Vilka batterier? Vilka kemier?
Vad studeras?

Vilka natverk 1 nationellt och
Internationellt?

Institutionen for
materialkemi




s \filka batterier och kemier?
AABC

Angstrém

Advanced Nickelmetallhydridbatteriet: D. Noreus, Stockholms
universitet

Generellt sa forskas det pa:

Batte
i Fordon kostnad (nya cellkomponenter)

Centre Litiumbatterier— livslangd, sakerhet, energlleﬁekttatheter

Litium- qutbatterlet
Medicinska

Storskalig Elektronik: 3D mikrobatterier
lagring tillampningar

M. Stromme och L. Nyholm UU
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wverser  LItlumbatterier for fordon - UU

ANya elektrodmaterial

A-orstad den komplexa
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for att forsta mekanismer

Lighter weight ——3»

s e« AGransytorna i batterierna

Energy density (W h kg™7)

ANya koncept




Nastan 4 V

UPPSALA
UNIVERSITET

Cathode
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Nya material: kisel istallet for
Ur\LIJ li’PESf?Sllhf‘\ET g ra.flt

Raw Nano-Si Eth/kD as solvent
Grinded Nano-Si Eth/}D as solvent
Eth treated Nano-Si Eth/B as solvent
Eth treated Nano-Si J@ as solvent

Eth Treated Nano-Si Eth/B as solvent

Capacity
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Cycle number




orenin Mekanismer for litiumjonernas
SRR rorelse i olika elektrodmaterial
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Nya material: littumjarnsilikat for
wesaa  den positiva elektroden

UNIVERSITET
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VINNOVAprojekt med Hoganas



Synes av nya elektrodmaterial:
exempel

UPPSALA
UNIVERSITET

vg"r{'gdinoxid Cu-nanopelare + Sb

nanotuber  €lektrodeponering
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(3Hm) (200 nm) (200 nm)
Fasta tillstandet Hvdrotermisk Vatkemi




Olika material som studerats av 0SS
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Graphite Electrolyte LiNi 54 Cq, , O,

Carbon black N ' S Vanadium- oxid -
Silicon [ nanotubes

Sn- based glas
NiSi

LiNI 4 75 C0y.15 MNg 10 O,
. IMNPO,

organic

solvents LiICoO,

Metal oxide anodes Additives *




Den komplexa kemin | gransytan mellan
elektrod och elektrolyt

UPPSALA
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LiCq
Ytkemiska reaktioner

AABC



Komplicerad ytkem|

UPESALA
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Nationella natverk - fordon

AEnergimyndighetsfinansierat
- AB Volvo klusterledare, UU, KTH och Scania
ASHC Svenskt hybridfordonscentrum

- Chalmers, KTH, LTH och Svensk fordonsindustri.
UU med | batteridelen (tema 3)

AGrona bilen Il i FFI
- UU, KTH, ETC, SP, AB Volvo, Scania, Autoliv

A/innova, ett antal olika lagringsprojekt

- materialutvecklingsprojekt mellan UU och
Hoganas AB.

StandUp for Energy (UU, KTH) samt
InnoEnergy (UU, KTH)



UNIVERSITET Mé.l :
Studera de parametrar som paverkar
livslangden hos ett litiumbatteri 1 en HEV
eller EV situation (Cykeldjup, g50OC,
Temperatur, Spanningsomrade) med fokus
pa de ingaende materialen

Materi al en
prestanda Y




R&D Focus at AB Volvo Jens Groth

1 Fundamental understanding of
degradation mechanisms needed

| State-of-Health predictions
I Ageing mechanisms
1 High energy solutions

I To find materials for Li-ion and
alternatives

1 Battery Management Unit

I Thermal management of battery
system

I Energy management at vehicle
level

AB Volvo
VOLVO



Dynamic Testing & Model Development

1 Cycle-life testing of cells

I Dynamic load cycles based on field

[ W tests
» I Tests of specific ageing mechanisms

. : : : : : : : :
0 50 100 150 200 250 300 350 400
Time [s]

Capacity [%]

1 Development of non-linear battery
models

I Estimation of state-of-charge, state-
of-health and pulse power capability

100 150 200
Cycles x 1k

AB Volvo
VOLVO



Exempel pa studier inom batterier

UP;S;\-LA Goran Lindbergh, Marten Behm och Pontus Svens (Skania)
UNIVERSITET ROYAL INSTITUTE

Undersokning av materietransportegenskaper i Li-jonelektrolyter

Analys av polarisation och energiforluster i Li-jonceller med
matematisk modellering

Aldringsegenskaper hos Li-jonbatterier ombord p& fordon

Diagnos av aldringsegenskaper hos Li-jonbatterier med
Impedansspektroskopi

Elektrokemiska egenskaper hos litiumjarnfosfatelektroder
Strukturella kompositbatterier (Li-jon)

Modellering och experimentella studier av Ni/NICl,-elektroden i
NaAlCl,-smalta (ZEBRA-batteriet)




CHALMERS

Per Jacobsson
Patrik Johansson
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shc.

C SHC Theme 3 common chemistry:
- Cathode: LiFePQ,

- Anode: graphite

- Electrolyte: LIPF ;/EC/DMC

Graphite

C Modern electrolytes:
- salt(s), solvent(s), additive(s)

=> multi-component systems
- ~20 additives in commerc. batt.

— f? Lithium lons
> synergy/counter effects” ol b

C Collaboration with:
- KTH: modelling
- UU: battery tests & cycling



CHALMERS

Per Jacobsson

, et Bl e
Patrik Johansson Additives to Electrolytes she.

C Aim: improve performance and/or compensate for sbomings
C Work togetherwith monitoring and management systems

C ~5% brings significant improvements
C Focus on understanding, mechanism and safety:
1) gas formation, ii) hydrolysis, iii) overcharge, iv) flammability



