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The Institute’s orientation takes a dual approach:

=  Market orientation, focusing on technology development, new products and new
technical solutions for energy sector companies active in the same fields as IREC’s

established lines of action.

= Long-term research into different aspects of the established lines of action. It will not
initially aimed at the market but at generating knowledge amongst groups and areas in
the Institute itself, with possible long-term commercial projection in mind.
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POWER TO GAS OR CHEMICAL STORAGE
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POWER TO GAS OR CHEMICAL STORAGE
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Fig. 284. — Elément Daniell.




POWER TO GAS OR CHEMICAL STORAGE

Solid Oxide Electrolysis Cell (SOEC)

02\

Oxygan electrode + 7

> Oy + 4o

Fuel electrode
2H,0 + 4e” > 2H, + 20*
2CO, + 4e” > 2CO + 20> 2H20 j\* 2H2

2C0O; 2CO

*4e/

IttthcaEgdCtaly
Catalonia Institute for Energy Res




WHAT IS A"HIGH TEMPERATURE ELECTROLIZER?.
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THERMODYNAMIC ADVANTAGES OF WORKING AT HIGH TEMPERATURE

Energy demand (kJ/mol)

Higher efficiency
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2 H,0 (+ CO,)
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THE CYCLE OF THE SOC TECHNOLOGY.
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STANDARD CONFIGURATIONS

>

Planar configuration/

Separator

Air electro .
B Air
Electrolyte ,./\ 9 (O=2)
- )
Fuel electrod <
Fuel “ Separator

End Plate

Repeating Cell

Interconnect
« Foam #1

Foam #2
S Interconnect

> Seals

End Plate

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research




egradation

C)Ele bchemical and

microstructural
characterisation

Dve ent of new materials

Intensity (a.u.)

gsts

Potential (/)

Scale-up (kw)

ication method

0,0 -0z -0.4 06 -1.0

Current density (Alcrm)

o
ES

k and Syste

——CGO mesoporous|
—— ref. pattern CGO 034 7s0°c -0oCVv
0,24
o -0.14 ﬂ
© 00
0.1 S
0N o —— 40% H,0 + 10% H,+ EO% CO /IO,
—— 45% H,0 + 10% H_+ 45% CO IO,
0,34 ——85% H,0 + 10% H_+ 25% CO /IO,
T T

02 03 04 05 06 07 08
Z (Q+cem)

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research

0.9




ECo

« Title: Efficient Co-Electrolyser for Efficient Renewable
Energy Storage

» Goal: Develop and validate a highly efficient co-
electrolysis process for conversion of excess renewable
electricity into distributable and storable hydrocarbons via
simultaneous electrolysis of steam and CO2 through
SOEC

e
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« Title: Scalable Processes for the Fabrication of
Intermediate Temperature Solid Oxide Fuel Cell Stacks for
Aucxiliary Power Units

» Goal: This project aims to develop Intermediate
Temperature Solid Oxide Fuel Cell (IT-SOFC) technology
addressed to the automotive and energy sector. Special
attention will be paid in massive synthesis of non-
conventional materials and scalability of manufacturing
processes for cells and interconnects.
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* Role of IREC: Techoay eveloper and scientific
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« Partners:
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« Title: Fabrication of High efficiency electrolyser
system for energy storage. FETENS

* Goal: The energy produced by renewable sources
during the low spot energy prices periods would
be used to reduce H20+C0O2) to synthetic gas)
and smartly couple the two major energy
infrastructures of our modern society, i. e. gas
and electricity networks,
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Project objective

* The overall goal of ECo is to develop and validate a highly efficient co-
electrolysis process for conversion of excess renewable electricity into
distributable and storable hydrocarbons via simultaneous electrolysis of
steam and CO, through SOEC (Solid Oxide Electrolysis Cells) thus moving
the technology from technology readiness level (TRL) 3 to 5.
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The Eco Project

Eco Scientific approach
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Eco Scientific approach
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The Eco Project
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The Eco Proect

Eco Scientific approach
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The CO,Sin Project
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The CO,Sin Project
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The CO,Sin Project
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The CO,Sin Project

Electrolyser

Balang de Planta

Vaporitzador m

| co,

| Poténcia (Variable)

Apilament
SOEC
(500 W)

1

H,, CO

{H,0,€0;)

Unitatde = CH,, H,0
metanacio "

IREC”

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research

A\
Electrolysis/ \Coelectrolysis
H,O+ CO, 2>H,+ CO

Methanator

Poténcia injectada
Combustible d’entrada
Eficiencia faradica
Eficiéncia conversié electricitat a gas
Ritme de produccié de H,
Relacié CO:H, en co-electrolisi

Objectius quantitatius del projecte Requisits del sistema final

0.5 kW
Aigua (i CO,)
>90%
>75%

8 mols H,/h
2:1



. . R
Methanation unit IRECW gasNatural %

fenosa

Catalonia Institute for Energy Research

10 Nm3/h

k Alkaline electrolyzer HR--

37 KWh

A) CO, (<1% CH,)
B) Biogas (55-65% CH,)
C) Biogas (80-85% CH,)

‘l ‘ Al

W .

CO, source H,S cleaning

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research




Repeating Cell

Interconnect
< Foam#1

- Interconnect

> Seals

5

Institut de Recerca en Energia de Catalunya
Catalonia Institute for Energy Research

IRECY

nsilut g
Catalonts nsiae for Enor

ja de Catalunya
y Research




The CO,Sin Project
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The CO,Sin Project
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Project status

Typical system size
Energy

Typical system size
Output

Volumetric energy
density

Efficiency AC/VN
CH4

Service life of the
system

Typical discharge
time

Typical period

between storage and

withdrawal

Example application

areas

Project duration

Audi A3 TCNG

09/12

Project completed

Capacity of natural gas grid

6 MW

Identical to natural gas grid

54% +/- 3%

> 20 years

30 seconds

Variable due to high amount of
gas power stations in the grid

Adjustable at will (power
conversion at any place in the
grid)

Supply of synthetic methane
from excess power for mobility
purposes. Use of the PtG plant
for control power.
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Wind Energy
The starting point for the Audi e-gas

AN AVANIAN A AN A IAVAN =

VAV AVAVAVAVAY

Electrolysis
The electrolysis plant, which is
operated by wind power, splits

water into oxygen and hydrogen.

WD),

Audi
Do . Audi e-gas plant in Werlte (Emsland)
ject is renewably generated electricity.
Power grid
The wind energy is fed into
the public power grid.

Gas network

The e-gas is stored in the public

gas network and can therefore

also supply households and industry
with energy from renewable sources.

Methanation
The hydrogen reacts with carbon
dioxide in a methanation plant.

The result: e-gas (synthetic natural gas).

CNG filling station
The increasing proportion of e-gas
promotes climate-friendly long-
distance mobility.
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