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CASE 1. SCALE UP AND ESTIMATE OF A 20KTON/YR
CO2TO CO PLASMA PLANT

CHEMISTRY

2C0,>2CO+0,

4

Residence time 1 ms
Pressure 0.2 - 1 bara
Temperature 3500 - 8000 K
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CHEMICAL ENGINEERING CORRELATIONS

Maximum Single Train Capacity; [ton Maximum Single Train Capacity of
CO/year] plasma reactor as a function of reactor
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PROCESS FLOW DIAGRAM
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CASE 2. CIRCULAR METHANE UNIT

QUESTIONS

CIRCULAR METHANE MARGIN @ 3 SCALES
BUSINESS FOCUS OF R&D

ASSUMPTIONS
Cost of making one household 100% sustainable = € 40k

Only use TRL = 9 technology




PROCESS FLOW DIAGRAM
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3 DIFFERENT SCALES / 3D design

= f — S i
SINGLE HOUSE APP. COMPLEX MID SIZED CITY
1 hheqg =1.340 m3/yr 14 hheq 8.448 hheq (~34.000 inhabitants)

“CV size”




3 DIFFERENT SCALES / capex

Single house App. complex
SNG production Hheq 1 14
Actual/a priori cost ratio 3,0 1,0
Capex MM€ 0,12 0,56
Footprint m2 1,0 55
Power in MW 0,021 0,30
SNG out Nm3/yr 1.340 18.760

Note: a priori assumed cost of making 1 household 100% sustainable = € 40.000,-

City of 34.000 inhabitants
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CIRCULAR METHANE MARGIN

Margin; [$/Nm3]

Low price of SNG/CH4
Average price of SNG/CH4
High price of SNG/CH4

Price scenario's
Sustainable electricity price; [$/MWh]

SNG price; [$/Nm3]
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price

-0,73
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Electricity price

-4,19
-2,88
-1,57

average
35
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high
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BUSINESS FOCUS ON R&D

Cost of GJ stored in molecules with CMH applying different DAC's

(Direct Air Capture units); H2 plant is the reference case
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CONCLUSION

Cooperation of Cost Estimators and Chemical
Engineers may prove useful when:

estimating novel technologies

assessing profitability of novel concepts

creating business focus on R&D
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