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HFC-23…. an inevitable by-product in HCFC-22 production

Adapted from A. McCulloch, “Incineration of HFC-23 Waste Streams for Abatement of Emissions from 
HCFC-22 Production: A Review of Scientific, Technical and Economic Aspects” prepared for the UNFCCC.
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HFC-23…. an inevitable by-product in HCFC-22 production

How can emissions be reduced?

Process 
optimization

Feedstock for Fluoropolymers

Refrigeration (Dispersive)

Incineration

Release to Atmosphere

GWP 14,800
260 yr τtrop

2347 yr τstrat

HFC-23/HCFC-22
Ratio 1.4~4%



CDM

UNFCCC Clean Development Mechanism 
Certified Emission Reduction (CER) Credits

By far the largest single project type



AbundanceHFC-23 Atmospheric Measurements

In situ GC/MS
5 global sites

>34,000 data points
Late 2007 ~ end 2009

Air Archive
Cape Grim, Tasmania
82 samples
1978 ~ 2009



Emissions

Lowest emission since 1994

Inversion with 12-box model and Kalman filter optimization

Steep rise 2003~2006

Steep decline

2006~2009

What drives this rise and decline feature?
Compare this “Top-Down” emission history
with a “Bottom-Up” emission history…



HFC-23 Bottom-up vs. Top-down Emissions

Developed Emissions (UNFCCC)

Developed Emissions (proxy)
Developing, Feedstock

Developing, Dispersive

CDM Incineration

Global Emissions



Future Projections of HFC-23 Emission Growth

Developed emissions

CDM Incineration
(* 7-yr projects renewed)

Developing Production 
for Dispersive

Global Emissions



Less Mitigation – HCFC-22 growth follows GDP
• Upper bound – CDMs not renewed for 2nd & 3rd terms
• Lower bound – CDMs renewed

Future Projections of HFC-23 Atmospheric Growth

Business as Usual – CDMs renewed for 2nd & 3rd terms
• Upper bound – HCFC-22 growth follows GDP
• Lower bound – No HCFC-22 growth

Best Practices – Additional Incineration for zero emissions
• Upper bound – HCFC-22 growth follows GDP
• Lower bound – No HCFC-22 growth



In summary…

• New measurements create a 30-yr HFC-23 atmospheric record.

• Inverse modeling yields HFC-23 emission history which shows: 

• Steep emission increase 2003~2006 associated with 
developing world HCFC-22 production increase.

• Steep emission decrease 2006~2009 associated with 
recent developing world emission abatement (CDMs).

• Future HFC-23 emissions largely controlled by:

• Growth of HCFC-22 production for feedstock (not controlled 
by Montreal).

• Measures to continue HFC-23 incineration and add new 
incineration capacity.
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