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Team Better/e: Who are we?

Floor den Ouden Erik Nijkamp Alexandra Vacaru
Chemical Engineering Chemical Engineering Mechanical Engineering
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Existing Solutions

Pumped Hydroelectric

Slow response time

Geographically constrained

Lithium lon for power storage

Very costly
Hard to scale up

Shorter life span




Solution: Liquid Metal Battery
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Technical Explanation

Discharging Charging

 Metal alloys help reduce
temperature and create
deeper charging.

* All liquid composition allows
for superior reaction kinetics.

Lijg © Lit, +e”
3Lij,,, +3e” +Sb < Li;Sh
3LiJ ;. +3e” + Bi < Li3Bi
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Our plan

* CE3 with Steven van Huiden (TU/e) & Mark Cox (Honors
Academy)

« MRE with Jan Hubers (The Future) & Team RenewCO2
(Honors Team)

Proof of Concept

* Single cell
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What are the challenges of the cell?

Novelty High Reactivity "
Technology

* Plenty of
research &
development

* Insulation

* Resistant
materials

« Special
testing
equipment

 Correct
material
selection
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Are there any questions?

Team Better/e — Balancing the energy grid

Contact info:
Floor den Ouden
a.f.d.ouden@student.tue.nl
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Appendix - 1

Market

analysis for

Create proof of ideal size of
concept battery

Experimentally Create a larger
determine scale battery
most viable

combinations
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Appendix - 2

(b) 7

F-N
I

Capacity(Ah)

@ Coulombic efficiency
¢ Energy efficiency
@ Discharge capacity

¥

o i 1 A 1 i | I 1 i 1 i 1 A 1

1

60 80 100 120 140
Cycle number

160

100

60

30

20

10

Discharge capacity, coulombic efficiency, and energy efficiency

as a function of the number of cycles. For Li-Sb
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Liquidus projection of the ternary Sb-Bi-Sn system, in which
four red triangles mark out

compositions of four alloys.

The melting pointing data of the alloys as marked are

estimated by the FactSage® software. HONORS
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Appendix - 2

Power cost ($ kW ™)

10,000

1,000

100

10

1 mo 1 day 1h
pumped hydro Li-ion
. CAES
flow cell fly\Nhee|
Acm2 1 min
0.1%
= 0.3
0-6‘? capacitor
liguid metal battel
1 1
10 100 1.000 10.000
Energy cost ($ kWh™)

Cost of energy versus power plot indicating various energy storage technologies

Adapted from Liquid Metal batteries: Past, Present and Future (2013)
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