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Motivation 

• Carbon capture could start more easily in high 
value, niche markets. Do we have appropriate 
capture technology? 
• We want to lower capital costs, accelerate 

deployment. Can small scale/modular capture 
systems help?  
• CCS needs to address industrial CO2 sources, 

which are often in remote areas and have a wide 
range of scales in size. 
• Regulatory environment may impose gradually 

ratcheting emissions standards on a given 
facility. 



“Modular” may refer to:  
• A system or component that is self-contained 

and repeatable (build 10 units of capture 
capacity and later add 10 more). 
• A process unit consisting of many repeated 

elements. 
• A large system built from distinct, pre-

assembled modules. 
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The meaning of small scale varied. 
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The capital cost of a collection of small, identical 
units, and of a single, large unit, scales similarly 

with total size. 
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But other factors encourage large scale. 
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Different technologies have different optimum sizes. 
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Advanced manufacturing can enable new types 
of intensified reactors, and is inherently (for 

now) modular and small scale. 
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Additive manufacturing can be achieved in increasingly 
large sizes, but capital scaling law is unkown. 







Industrial sources lend themselves to small scale 
capture and utilization. 
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Some modular / small scale systems have 
already been deployed or demonstrated. 
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Other technologies are promising. 
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Concluding thoughts 

• Modules are a new paradigm in process engineering, 
just starting to find their best use. 
• Same for additive manufacturing. 
• Small-scale geologic storage would be very expensive 

– we need an aggregator or “market maker.” 
• The “waste hierarchy for CO2 came up repeatedly: 

 Reduce > Reuse > Convert > Sequester 
• Parametric design helps with matching a system to a 

custom scale. 



Workshop presentations available at: 
 http://www.cvent.com/events/small-scale-and-modular-carbon-capture-workshop/custom-36-a8fdbad41e6d4dd49d32ccf72429c911.aspx 

 


