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Aviation fuel use and CO, emissions

« ~2-2.5% of total anthropogenic CO, emissions

* ~12% of CO, emissions from transport sources

Total fuel consumption of commercial airlines worldwide between 2005 and 2021 (in
billion gallons)
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Addtional Information:
Worldwide: IATA; ICAQ; 2005 to 2020
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Aviation Fuel Use and RPK
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Fuel production

Existing Infrastructure und Technologies
YA

Renelgoild dnel CO,
neutral solar fuel
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Process chain to solar fuels

V A d Sunlight
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Solar Dlsh-Reactor
System

CO, and H,0O
Capture Unit Solar Fuel
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Dish-Reactor System

g S EE'

HHENNG,

iligspede

o
C
=
2,
c
Q0
——
©
| -
-—
c
()]
o
-
(@]
o
—
K
@]
w

0 30 60
X [mm]

© ETH Zirich / Alessandro Della Bella

. " PREC
mzur’Ch u Professorship of Renewable Energy Carriers Remo Schappi 11.08.2021

ETH Zurich




Solar Reactors

ETH Zur

: 1 1 1
Reduction: AH = 475 kJ per 2 mole O, A—5Ce0 2-80x ~ 25 —Ce0 5 4+ 5 0,
Oxidation with CO,: AH = -192 kJ/mol CO, %(:eo 2-6..4 T COz = A16 Ce0 ,_5,, +CO

1

Oxidation with H,O: AH = - 234 kJ/mol H,

AS

1
—CeO 2—G80x + HZ

Quartz window

Steel vessel

dmsulation

Radiation:

ETHziirich Qa2 —
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Exemplary Cycle CO, splitting

Reduction Oxidation
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Parallel Operation of two Reactors
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Parallel Operation of two Reactors
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Exemplary Day CO, splitting
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GasYield (mL g¢lo, )

Power input up to 5.9 kW

Mean solar flux concentration

2360 suns

Avg. peak O, evolution
0.29 ml g'lco, Mint
Avg. total O, evolution
1.44 ml g*cenn

Avg. peak CO production
0.31 ml gtceo, Mint
Avg. total CO production
2.89 ml gleeos

32 consecutive cycles:
« 338LCO
« 168LO,
« CO/O, ratio 2.01

Nsolar—to—fuel =
quel

= 3.8%

QsolartQinert tQpump
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Exemplary Day CO, splitting
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Process chain to solar fuels

V A d Sunlight
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Solar Dlsh-Reactor
System

CO, and H,0O
Capture Unit Solar Fuel
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Upscaling - Sun-to-liquid Project (Mostoles, Spain)

Flux Measurement
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