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MShE MR M X| / Solid oxide electrolyzer cell (SOEC)

& X| / Photoelectrochemical Cell (PEC)
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Global electricity generation mix, 2010-2020

Ciomd & Gan

Muc

bear

# Hanowables

Canl

Last updated 1 Mar 2021

Murlaar

The International Energy Agency



After steep drop last year,
global carbon emissions
have rebounded strongly

Global energy-related CO2 emissions were 2% higher in December
2020 than in the same monith a year earlier, according to IEA data,
driven by economic recovery and a lack of clean energy policies.

Read our press release §

= H| o|L{X] 7|3 (International Energy Agency)
¢ >

https://www.iea.org/ 15 March 2021



22|7} CHA| ZMSHE O+, ZZHA0| BR# A|Mo| X|Zo|c}

“The rebound in global carbon emissions toward the
end of last year is a stark warning that

”»

Fatih Birol, the |[EA Executive Director.
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Figure 1. Monthly evolution of global CO, emissions, 2020 relative to 2019 (Source: IEA)
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The Future of Hydrogen, =X 0|4 X| 7| (IEA) 2[ZE
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. Hydrogen production costs by production source, 2018
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The new Tesla Supercharger Statlon |n-D|e ikon-Switye|
(PRNewsFoto/Tesla Motors Inc) ' 15ty o
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Fuel cell vehicle

+58 2§ THEFEE| A= 52 bjE<|
UFTAIAE HER ot AR TX|XSAL| HE A2
(source: 2t L H 2014)

m must store 5-13 kg of hydrogen for 500 km driving range.
- avery large tank & advanced technologies for space & weight
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Reformed hydrogen 7 44 Hydrogen Production By Steam Reforming

1kg T2 > 8.6 kg O| AZFEFA

By-product hydrogen A AL

hydrogen as a “waste” or by- product ( 56%)
1 kg = 2,000 &

B =
JE ir e iF
= [ x [
e I+

LUl b

Water electrolysis hydrogen ATHOH A A

https://tech.hyundaimotorgroup.com/kr/article/hydrogen-society-fcev-powered-by-hydrogen/
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How is oxygen produced on the ISS ?

B

Liring

Wiater fecoyeiy sylem Wister dispense | ﬂ\

infographic by Goran Factory

Toilet

https://www.popsci.com/how-iss-recycles-air-and-water/

\ Electrolysis cell , ol = M X|

Most of the station's oxygen will come from a process called

"electrolysis,"

which uses electricity from the ISS solar panels
to split water into hydrogen gas and oxygen gas.. ...

The hydrogen is used for making sugars,

and the oxygen is released into the atmosphere.




Watch NASA’s Perseverance Rover Land on Mars! https://www.youtube.com/watch?v=gmO0b_ijaYMQ




Watch NASA’s Perseverance Rover Land on Mars! https://www.youtube.com/watch?v=gmO0b_ijaYMQ




NASA’s Perseverance rover

S S,

Perseverance will aIso study the Red Planet's geology and test how astronauts on future

Mars missions ¢ 1 To{=¥ | = This oxygen By
could be used for breathlng and rocket propellant .

&



The instruments on the Perseverance rover. Image credit: NASA

Mastcam-Z superCam
Loomabie Paroramic Cameras Laser Micro-images
' SHERLOC
O MEDA ik it ikl
WATSON (Camed)

Wealher SlaGon

Koty Spectivmeter

MOXIE will "breathe in" the CO,-rich atmosphere and
MOXIE "breathe out" a small amount of oxygen, to demonstrate
Prduces Crjigen from Martian ©O, a technology that could be critical for future human
missions to Mars.

MOXIE: produce oxygen from Martian CO, for breathing and fuel

Solid oxide electrolysis cell (SOEC) L H| £tSHE TS = T X| stack to be used on the Mars rover.



Materials and Technologies for a Sustaina

source: Empa



mgenerates electricity with light
directly splitting water into H, and O,

m highly relies on a photoactive material

m The mechanism based on photoelectrolysis of water

Hrﬂ- I — YO +IH

Aquanus slecirolyts

Semiconductor {n-fypa photoanods) Metal cathede
Conductng support



Hydrogen production via PEC water splitting

Conduction band

GB-+4H2092H2+40H-

Valence band

40H>0,+2H,0+4e
4 %

Photoanode Electrolyte Pt-Cathode

2H,0+4 hv 2 0, + 2H,

http://nanopec.epfl.ch
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DSSC from EPFL In House PEC Test Setup

Materials Science & Technology

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE
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Hans Rosling
www.gapminder.orq

20200117-o-rosling-Forcibly-displaced-research-Cphg-WB




“Three things give the
student the possibility
of surpassing his
teacher: ask a lot of
questions, remember
the answers, teach?”

- John Amos
Comenius
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