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CARBON CAPTUREHY, WHO, WHAT AND HOW?
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http://www.globalwarmingart.com/images/7/7d/Carbon_Dioxide_Molecule_VdW.png

SAFETY TORICQ TOXICOLOGY
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4 At what levels is CQalangerous

- 400ppmv(0.04%v) is the atmospheric concentration
- 5000ppmv(0.5%vV) is tolerable Brs/day

- 30-40,000ppmv(3-4%vV): dangerous

- 100,000ppmv(10%v): lethal (note: % still fine)
4 Mitigation

- Design

- Detectors (permanent & portable)

- Ventilation

- Limited access, multiple egress routes

- Training
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AGENDA

4 Why carbon capture?

4 Who else Is capturing carb@and where?
4 Where does all that C{go?

4 What technical options are available?

4 How does it fit into the existing facility?

4 How much is it going to cosand how can
cost be minimized?

4 Takeaways: What to do next?
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WHY CARBON CAPTURE?

4 Fire invented (stolen, in fact) some )48
million years ago (Prometheus)
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4 Consequence: explosion of weaffland of =N
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http://upload.wikimedia.org/wikipedia/commons/2/22/Koeln_wrm_1044.jpg
http://upload.wikimedia.org/wikipedia/commons/c/c6/Japan_energy_&_GDP.png

WHY CARBON CAPTURE?

4 Educated guess #1 : we cannot suddenly reduce our energy
demand

4 Educated guess #2: transition to zexrarbon fuels (or other
zero-carbon energy) will not happen overnight
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4 Carbon capture
- Is technically feasible and proven

- enables adaptatiom with continuation of the core business
- hedges against G@axes and caps
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WHO ELSE IS CAPTURING CARBOIN WHERE?
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WHO ELSE IS CAPTURING CARBEOIN WHERE?
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WHO ELSE IS CAPTURING CARBEOIN WHERE?
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WHO ELSE IS CAPTURING CARBEOIN WHERE?
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FIGURE 8.1 - LOCATIONS OF CLUSTERS AND 2018 EMISSIONS

Grangemouth
5.0 MtCOze

Teesside
3.9 MtCOze

. Humberside
10.0 MtCOze

Merseyside
5.0 MtCOze

South Wales
8.9 MtCO:e

Southampton
3.2 MtCOze

Source: NAE) Emissions froem NAE! krge point sources 2012 Chusters dafiad os al large emitsers within 30km of a custer contre
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CARBON CAPTURB/HERE DOES ALL THE

4 Common denominator: COnust go somewhere
eUse In existing chemical processes
bSH OKSYAAUNARSAY O2¥AelsgyS 6AIOK a3
e Greenhouses
¢eFood & Beverage industry
e|njection into active oil field (Enhanced Oil Recovery)
e Geological sequestration: empty oil / gas field
e Geological sequestration: saline aquifer
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WHERE DOES THE GOQ"ME%HKN@R; \

4 Methanol and NEUrea plants can benefit from additional
CQ Flue Gas

Flue Gas CO
Capture

Steam o e T Methanol Methanol to

Natural Gas Reformer Synthesis Loop Distillation

Purge with excess,H
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WHERE DOES THE, GO¢ NEWCHEMISTRIES -~

4CQKla I OSNE t2¢]f WSYSNHe f SOSE
4 Making something good from GO iR P———

requires considerable energy input -—_' T e "l”,,m./
4 Green H (from electrolysis) couldbe  ~— g

that energy

¢ 3 H + CQA e-Methanol + HO
¢ 4H + CQA e-Methane + 2 KO
¢3H+CQA 2H,+CO + DA -(CH)-+2

H,O (eKero/ e-Gasoline)
¢ 2 Green NI+ CQA e-Urea

Iceland: Georg@lahMeOHplant

‘ L u o R https://www.chemistryworld.com/news/carbortioxideto-
® methanotcatalystignitesfuel-from-air-debate/9339.article




WHERE DOES THE GO- GREENHOUSES -

4 Greenhouses require G@otably in summer

4 OCAP pipeline system captures,@Om Shell refinery and bto

ethanol fermentation pl
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https://egyptindependent.com/egypbuilds1300greenhousess
part-of-the-largestgreenhouseproject-in-the-middle-east/
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https://energeia.ni/energeiaartikel/40081707/tuinders
stokenweer-aardgaswegensstoringin-co2leveringvia-
ocapleiding

https://www.researchgate.net/figure/ OCAPipeline-in-
greenwith-possibleextensionsin-blue_fig2_272380887 13



WHERE DOES THE, GO- GREENHOUSES

4 AVR irDuiven Netherlands (waste incineration plant)
4 Up to 100 KTA G@apture, main export (by truck) to greenhouses
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