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Quick Evaluaticn
Environmental Analysis
Econemic Analysis
Power from FSS : Required to PEC
Thermal Power F55 : Required DAC
Electrical Power F55 : Fan motion in DAC

FSS

@ -
" Gas
\P'nusl:_
COo;to Ethanol Ethylene
geological Hydrogen
storage Unreacted CO,

Run

Clear Results

00000

RESULTS SUMMARY

PEC

Electrochemical Reaction
Ethylene production
Ethanol production
Hydrogen production

Total Power Required

To process 0.01 kg/day of Ethylene

Energy generation or excess in PEC

Heat Power

3.65 kg/year
0.75 kg/year
0.39 kg/year
1313 W

923 W

PEC

Ethylene Production { single unit }
Electrode area

Cell current density

Cell potential

CO, Excess factor for PEC inlet

Ethanol Faradaic Efficency

Ethylene Faradaic Efficiency

Cell equilibrium potential (Ethylene)
Cell Arrangement

DAC

CO2 atmospheric mass concentration
Relative humidity

Process recovery to product stream
Required purity of CO2 product

Contactor pressure drop

Fan efficiency

Process efficiency

Ambient Temperature

Hot water temperature

Primary thermal energy intensity (no fans)
DAC Outlet Excess factor (Pure CO2 for storage)

F35

Solar radiation

Cold light fraction - electricity
UV/IR fraction - heat

Field area

Fresnel Optical Efficiency

Thermal efficiency

Photovoltaic fraction

Photovoltaic conversion efficiency
Radiation time

Extra Operation time from renewable energy excess

DAC and PED operation
Working hours

Working days

DETAILED RESULTS:

value units
0.01 kgfday
5 cm®
250 mAjcm?
3.5V
0.3

10 %

80 %

1.2V
Parallel

units

410 ppm

1%
0.8
0.95
0.01 kPa
0.4
0.1

25 °C

60 °C

3 kl/e
0.1

value units

0.4 kw/m?
0.7
0.3
0.6 m*

0.55

0.53
0.7

0.22

7.25 h

value units
& h/day

365 day/year

PEC DAC F55
Energy Economic Environmental
Reguirements Check Check

Observations:
Total target: 1 kg/day

Excess factor of CO2 demand for the electrach
no excess. 1 means a 100% of excess.

Target: 70%; Current state-of-the-art: 40-60%
Aproximation based on Nernst equation
Needs to be either Parallel or Series

Observations:

Due to the size of the contactor, we expect no n

Target: 60 °C; Current state-of-the-art: 80 °C

Target: 3 klfg; Current state-of-the-art: 8.51 ki)
Excess production of DAC outlet used for geold
product flowrate. Enter zero for no excess. Ente

Observations:
Between 0.2 - 1kW/m?, average value in Southe
Wave lenghts of 400-1100 nm
Wave lenghts of 1100-2500 nm and below 40C

Minimum: 0.35; Maximum: 0.7

Light to electricity conversion efficiency (Theoi

Observations:
If this value is higher than the radiation time,
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Contactor

Reduced
pressure drop

Favourable
mass transfer
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transfer AP =100.8 Pa
6 3 Darcy Equation
—038 |~ Higher thermal
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front
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Gravimetric apparatus (DVS, ASAP 2020)
Volumetric apparatus (Autosorb)

Chromatograph apparatus (ZLC)

Volumetric apparatus
Chromatograph apparatus (ZLC)

® (X, Seii

column

Feed _ID_|

(? * Vent
Purge rE-l % %

Switching valve

Mass flow controller éZLC

Pictures and results were
kindly provided by Zhenye Xu
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Materials Capacity Kinetics Application
Na-Y Small Very fast Compression
N — 85°C 10mLfmin CALF-20 Small Very fast Concentraﬁion/
—— 85°C 20mL/min Compression
—— 85°C 20mL/min 20s PL
o e func-Y Large Fast Removal area
!, func-Y IRMOF-74 Large Slow Compression
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Pictures and results were
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MODELLING

« Feed limit composition

« Adsorbent amount

« Desorption temperature
« Cycle scheduling

- Adsorption beds

integration

« Prototype design
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Removal Area v.3
Designed in
SolidWorks
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« Feed limit composition

« Adsorbent amount

- Desorption temperature
» Cycle scheduling

» Adsorption beds

integration

* Prototype design
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Thermal Wave Method e ——————— : 3 45 -
1 . . . (| 35 e-—-ns |
y Reduce energy input by recovering sensible heat 11 : : I
11 |
: .. Wave length . Wave length 11 25 k_ |
: i e T3 1 375 475 575 675 775 875 975 1075 I
Time [s]
| ATms I N : : ——TCA3 =---- TCA4 ----- TCA6 ——TCAS :
|
I 11 1
| ‘ L 11 |
1 ATes 11 80 . |
I 11 70 b 1
60 |
I 11 A
I m N N 1 _— :\“z : . :
¥ g
| Make-up Solid Make-up Solid (| E 30 8 I
1 (Cooling) Bed A (Heating) Bed B | | 2 |
— 11 2 20 . |
: =/ 11 10 |
| (| 0 |
11 -10 o 1
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1 20 2 . 1
1 0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 045 |
. | Internal Flowrate [L/min] |
Experimental results were I i
kindly provided by Marwan | ® Recovery (50) ® Recovery (60) @ Recovery (70) |
Mohammed I ® Energy (50)-0PT ® Energy (60)-OPT ® Energy (70)-OPT I
® Energy (80)-OPT oo Linear (Recovery (50))  -----ees Linear (Recovery (60))
[ Linear (Recovery (70)) |
| |




Before After

{ Electrolyte i

preparation
v
Cu catalyst
\ 8mAcm?2 15mAcm? 30 mAcm?
i i i 8mAcm?2-2C 15mAcm?-2C 30mAcm?-2C
Preparation =i o
of GDLs

Electrodeposition I
of Cu catalysts

L TINOs Optimising
reatmen parameters

Assembly of pH Temperature

electrodeposition

iios Charge Current
— _/ Faradaic Efficiency. _____________________

' Effect of catalyst loadi = |
i ect of catalyst loading ool
15 mA-cm? 30 mA-cm? I CH-OH I
I 110 ] — — 0.0 3OH
1C-cm 2C-cm 3C-cm 110 Frop— oo oo 00 [C_JHcoo I
| 1004 I | | oo [ .
I 1004 ’ 1 oz ElcH |
1 H 1 [-o4 804 1 . L-04 =$ I
1 B Nin8 y 06 801 1 1 g |
I €] 1B il £ . | “Deg
I EBO- N ] b-1 DE 51 18 1 g I
] - I i | R I
I K F -1 Zu'gj k- L L‘a, l.128
I LL30- H 1 F-1.40 Ifao- H N 1 Laa® I
I 20 H ] L-1.6 201 H | L-16 I
| 104 L | L1s 0] L ] 8 I
I 04 L1 s -20 o4 L4 g -2.0 I
I 50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200 SO 100 150 200 50 100 150 200 ) I
Current density (mA-cm™) Current density (mA-cm™)
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