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Batteries concept & classification

Lead-Acid Batteries —\ Metal-ion Batteries
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Al-based Batteries: Al =Air & Al-lon

 Third element most abundant in the crust earth (8,1%)
« Commercial and low cost (30 times lower than Lithium)
« Environmentally friendly

* Volumetric Energy four times more than Lithium

« Second highest theoretical energy
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General objective and PhD Novelty

General Objective
L To develop a Rechargeable Batteries based on Aluminium

Hypothesis

The development of non-aqueous electrolyte which can allow the
electrodeposition and electroxidation of aluminium opens the
possibility to develop secondary batteries based on aluminium.

PhD Novelty \
Fundamental electrochemical study of each component that form the
battery:

* Novel Electrolytes : based on ionic liquids and organics
 Novel Electrodes:
v' To study different composition and geometries
\ v' Cathode electrodes for revesible intercalation and ORR/OER
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OBJECTIVE 1 MILESTONE 1

To develop electrolytes and to : To define electrolytes

optimize electrodeposition composition and define anode
reaction. properties and characteristics.

MILESTONE 2

To define electrochemical
To do research on cathodes properties and characteristics
development. for cathode electrolytes.

4

MILESTONE 3

To obtain a elemental cell with
specific properties by mean of
key-materials selection

To design and to assemble
prototypes.

4
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3. Methodology and work plan
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Task 1.1:
To select and

Al3* JAIO reaction on

Task 1.2: Task 1.3:

To evaluate the

Task 1.4:
Evaluation of

M| characterize electrolytes ‘ different substrates electrodeposits | Al**/AI° reaction
>
= Physicochemical analysis N ”» 4 R
O Analyse how affect — CompOSItlon Efficiencyv and
= TGA, FTIR & RAMAN composition and (XRD) reaction po)t/entials
o morphology of Galvanostatic
O Electrochemical analysis: electrode Morphology charge-

| lonic Conductivity (EIS) & Cyclic Voltammetry — discharge(CD)

ESW (LSV) (CV) (SEM)
) - J

N Task 2.1: Task 2.2: Task 2.3:
= To define and investigate To synthetize and Electrochemical
6 | cathode materials characterize of materials characterization
L ! |
8 [Air-Cathode Insertion materials Physicochemical analysis L Half-cell characterization
@) BET, SEM, XRD & XPS CV & CD

OBJECTIVE 3
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Task 3.1: Task 3.2:
To select cell components and Electrochemical
assemble a prototype characterization
L Determine battery
parameters
EIS, CV & CD
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/— Financial support N\
Retos Colaboracion 2015 Project
3 Companies
r p ] l MINECO 2 Research Centres
Aleastur
‘ Financial Support

GFM

IMDEA Energy Institute

\ Albufera Energy Storage ] /
( Expected Impact T\

*To develop a future technology to store energy based in aluminium
* Low cost and environmentally friendly technology

« Application: portable devices, electric vehicles and stationary
applications

xAIternative to Lead-Acid and Li-lon batteries. /
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Reversibility of Al®* [ Al° reaction

MATERIALES
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4.1 Reversibility of Al**/ Al° reaction
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Reduction-Oxidation
+0,5mA cm=2Time 30 min

4. First Results
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