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Research Background :

* Bioenergy is expected to play a significant role in achieving Canada’s net zero
emissions target by 2050.

e Renewable biomass biofuel production emits less GHG than fossil fuel
production on a life cycle basis.

e Canada’s federal regulation on renewables content in transportation fuels is:
5 vol% in gasoline and 2 vol% in diesel.

* Fuel blending and co-processing - two strategies to incorporate renewable
content mandates into transportation fuels.

* Quantifying renewable carbon content in transportation fuels is important for
refiners to obtain credits and financial incentives.
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How to Increase the % of Biogenic Carbon in Fuels
Fuel Blending and Co-Processing
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Two-Dimensional Gas Chromatography (GCxGC or 2D GC)
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Case Study #1: Blending (Oxygenates in Gasoline)
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Case Study #2: Blending (Diesel/Biodiesel)
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Case Study #4: Co-processing (Canola Oil/HVGO)

Feedstocks:
Heavy vacuum gas oil (HVGO)

Raw canola oil: 5, 10, 20 vol% in HVGO GCxGC-FID (Product Dlesel fractions)
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Case Study #5: Co- processmg (HTL Biocrude and VGO)
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Case Study #6: Co-processing (HTL Biocrude and VGO)

Hydrotreating # Hydrocracking
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Case Study #6: Co-processing (HTL Biocrude and VGO) ~
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Summary
s GCxGC method:

- Very quick and reliable method to quantifying renewable content in simple blends
(oxygenates in gasoline, biodiesel (FAMEs) in diesel, finished biofuels/petro fuels).

- Excellent for resolving, identifying, and quantifying individual components in biocrudes, as
well as end products.

- Good method for tracking biogenic carbon species (for example, oxygenates) until they
become hydrocarbons.

7

** When blended feedstocks are co-processed, it is virtually impossible to distinguish (by GCxGC)
between components produced from renewable feeds and those produced from fossil feeds.
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GCxGC-TOFMS for speciation of oxygenates
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