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Further Work

• Pulp and Paper mills in the US represent a huge 

opportunity for biogenic CO2 capture, utilization, and 

sequestration[1].

• Millions of tons of CO2 are captured in pulp mill recovery 

boilers per year in the form of molten Na2CO3. 

• The main motivation is to capture CO2 cheaply in the 

recovery boiler via mineralization, and subsequently purify 

it via the oxy-fuel lime kiln

Conclusions

Base Case – ECF Bleaching

• Develop WinGEMS process models for various degrees 

of sodium spiking in a kraft pulp mill

• Quantify the extent of CO2 capture via mineralization in 

the recovery boiler based on sodium and carbon balance

• Understand the maximum allowable sodium level and 

associated the bottleneck in the process

The extent of CO2 capture in recovery boilers can be 

increased via sodium spiking, and the opportunity exists to 

lower costs of CO2 sequestration via increased capacity in 

the lime kiln.

The Lime Kiln may produce CO2 that is pure and 

comparatively clean. However, the amount of CO2 produced 

by lime kilns must be increased to improve economic 

viability in carbon capture. Sodium spiking can be used as a 

pathway to maximize the carbon dioxide in the Lime Kiln 

available to capture.

𝟐𝑵𝒂𝑶𝑯 + 𝑪𝑶𝟐  → 𝑵𝒂𝟐𝑪𝑶𝟑 + 𝑯𝟐𝑶 

𝑁𝑎2𝐶𝑂3 + 𝑁𝑎2𝑆 +  𝐶𝑎(𝑂𝐻)2  →
𝐶𝑎𝐶𝑂3 + 𝑁𝑎2𝑆 + 2𝑁𝑎𝑂𝐻   

𝐶𝑎𝐶𝑂3 + 𝐻𝑒𝑎𝑡 → 𝐶𝑎𝑂 + 𝐶𝑂2 

𝐶𝑎𝑂 + 𝐻2𝑂 → 𝐶𝑎(𝑂𝐻)2

Hypothesis

The extent of CO2 capture in recovery boilers can be 

increased via sodium spiking or enhanced total chlorine-free 

bleaching, which will ultimately enable higher rates of CO2 

capture at the lime kiln

Alternative Case – TCF Bleaching

Results
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