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Alternative FuelsAlternative FuelsAlternative FuelsAlternative Fuels

Recycled oilsRecycled oilsRecycled oilsRecycled oils
Waste oilsWaste oils
–– OnOn--site generatedsite generated
–– Salable fat and used cooking oilsSalable fat and used cooking oils

BiofuelsBiofuels
–– BiodieselBiodiesel
–– EthanolEthanol
–– BiomassBiomass



Renewable Energy and EnergyRenewable Energy and EnergyRenewable Energy and Energy Renewable Energy and Energy 
Efficiency Portfolio Standard (REPS)Efficiency Portfolio Standard (REPS)

S.L. 2007S.L. 2007--397397
Provides incentives to generate electricity Provides incentives to generate electricity 
using renewable resourcesusing renewable resourcesusing renewable resourcesusing renewable resources



Recycled OilsRecycled OilsRecycled OilsRecycled Oils

Meet specifications to qualify asMeet specifications to qualify asMeet specifications to qualify as Meet specifications to qualify as 
unadulterated fossil fuelsunadulterated fossil fuels
S ifi ti f d i th R l d OilS ifi ti f d i th R l d OilSpecifications found in the Recycled Oil Specifications found in the Recycled Oil 
Management Plan Management Plan 
((htt //d t t /t i / t il lhtt //d t t /t i / t il l((http://daq.state.nc.us/toxics/wasteoilplan.phttp://daq.state.nc.us/toxics/wasteoilplan.p
dfdf))



Waste OilsWaste OilsWaste OilsWaste Oils

May burn up to 500 gallons per year of onMay burn up to 500 gallons per year of onMay burn up to 500 gallons per year of onMay burn up to 500 gallons per year of on--
site generated waste oils (KO memo May site generated waste oils (KO memo May 
28 2004)28 2004)28, 2004)28, 2004)
Some rendering facilities permitted to burn Some rendering facilities permitted to burn 

i l f t d i il t i li l f t d i il t i lanimal fats and similar materialsanimal fats and similar materials
Additional testing for those fuels may be Additional testing for those fuels may be 
required in the futurerequired in the future



BiodieselBiodieselBiodieselBiodiesel

Mono alkyl esters of fatty acidsMono alkyl esters of fatty acidsMono alkyl esters of fatty acidsMono alkyl esters of fatty acids
–– Not raw vegetable oilNot raw vegetable oil

P d d f i l l t f t th hP d d f i l l t f t th hProduced from animal or plant fats through Produced from animal or plant fats through 
transesterification processtransesterification process
Uses alcohol and caustic catalystUses alcohol and caustic catalyst
–– Typically methanol and sodium hydroxideTypically methanol and sodium hydroxide

ASTM D6751ASTM D6751



Biodiesel (cont’d)Biodiesel (cont’d)Biodiesel (cont d)Biodiesel (cont d)

Byproducts include glycerine sodium orByproducts include glycerine sodium orByproducts include glycerine, sodium or Byproducts include glycerine, sodium or 
potassium methoxide and methanolpotassium methoxide and methanol
M th l d fM th l d fMethanol recovered for reuseMethanol recovered for reuse
Methoxide sometimes neutralized to allow Methoxide sometimes neutralized to allow 
for purified glycerinfor purified glycerin
Some trying to burn glycerin/methoxide Some trying to burn glycerin/methoxide y g g yy g g y
mixturemixture



Biodiesel (cont’d)Biodiesel (cont’d)Biodiesel (cont d)Biodiesel (cont d)

Manufacturing facilities typically syntheticManufacturing facilities typically syntheticManufacturing facilities typically synthetic Manufacturing facilities typically synthetic 
minor and subject to NSPS Subparts NNN minor and subject to NSPS Subparts NNN 
and RRR and possibly VV (LDAR)and RRR and possibly VV (LDAR)and RRR and possibly VV (LDAR)and RRR and possibly VV (LDAR)
Fuel can be used in mobile or stationary Fuel can be used in mobile or stationary 
sourcessources



EthanolEthanolEthanolEthanol

Produced by fermentation of sugar based orProduced by fermentation of sugar based orProduced by fermentation of sugar based or Produced by fermentation of sugar based or 
cellulosic feed stockscellulosic feed stocks
Manufacturing facilities typically synthetic minor;Manufacturing facilities typically synthetic minor;Manufacturing facilities typically synthetic minor; Manufacturing facilities typically synthetic minor; 
no longer considered “chemical processing” for no longer considered “chemical processing” for 
NSR and title V purposes (fr01my07NSR and title V purposes (fr01my07--11)11)
Typically used in mobile sources in combination Typically used in mobile sources in combination 
with gasoline (10 to 85% by volume)with gasoline (10 to 85% by volume)
Reduction in fuel economy; possible negative Reduction in fuel economy; possible negative 
energy balanceenergy balance



BiomassBiomassBiomassBiomass

Typically woodTypically woodTypically woodTypically wood
May be wood waste triggering toxicsMay be wood waste triggering toxics
Requires BACT analysisRequires BACT analysis
Dirtier on a per MW basis than supercritical Dirtier on a per MW basis than supercritical p pp p
pulverized coalpulverized coal


