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Some renewable fuels can enhance
properties of fuel compared to
traditional petroleum-derived

Insertion point 2: more desirable
Insertion point  for  bio-based
Intermediates Several refining
processescan be utilized to convert
the bio-based liquid into fuels
Conversion processeswill alter the
size, shape,and hydrogen content of
molecules these Include
hydrocrackers,fluid catalytic crackers
(FCC),and cokers The main factors
that must be takeninto accountare 1)
bio-based liquids must not harm or
reduce the life of catalysts and
reactors, 2) product yield cannot be
reduced,and 3) product quality cannot
be compromised

Figure 3 shows a schematic of the
variousbio-based AJFprocessedeing

developed for AJF production All Of “HEFAandF j et f ue | Lawomsrifor Aviatmn apdsthe Environment)IT,LAE.MIT.EDWovember 27, 2012.

these processedavebeencertified or
In the processof being certified. More
depth on eachis shownonthe postet
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(HEFA) Jet Fuel Jet Fuel (AFJ) g (AJF) (PR) (FTJ) p | Gasoline carbonandsiliconsupports Hydrogenatiorof double bondsand aromaticcompoundsis process Processchematids shownin Figurel 1.
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Mild (22 %) 93 °C (~200 °F) Up to 3 wt % 1 ;“"f‘ catalysts x Theyhavedevelopeda portable processinginit that canbe movedfarm to farm in a particulargeographiagegion
asoline . .
Malina, R., Pearlson, M., Carter, N., Bredehoeft, M., Wollersheim, C., Hakan, O., Hileman, J., and Barrett, S., x Basedon study by Chevronand BP, the maximum amount of 5% vegetable oil co-

Overhead Vapor —> Fuel Gas

10 % Similar to VGO

Medium (11 %)

370 °C (Up to 700 °F)

Severe (2 %) 370 °C) (Up to 700 °F 10 % Similar to VGO
x  Study by PNNLon pyrolysisoils blended with petroleum feedsin FCCHolladay,J, “ R e f ilntegratign of

Renewabld e e d s tPresektaionCAAFR&D, SOARJetwebinarseriesNovemberl4, 2014

x Evenlow oxygenpercentagefeeds of pyrolysisoils causedsignificantshifts in yields PNNLconcludedthat
pyrolysisoil feedswould needto be hydrotreatedto reduceoxygencontentto < 11%- seeresultsin Tablel.

processedvith petroleumfeedsbecausethe water generatedwould causeproblemsfor
catalystscommonlyusedin refining Similarcatalystto removingsulfur and nitrogencan
be usedfor deoxygenationput other potential catalystsinclude metal phosphidesand
Pt/Nb,O./SiO, (Pd can be used as well) are being designedspecificallyto remove bio- X
basedoxygencomponents A future reviewwill discusghis in greaterdetail.

Insertion Point2: Bioliquid Intermediate ima Petroleum Refinery

is higherwhenusinglessproductgasin the recycle but the productoxygencontentis higher

x The reducing environmentin the reactor provides gasesthat make a liquid product from pyrolysisthat is much lower in oxygenthan
traditional fast pyrolysisunits; the liquid productstill containssomeoxygencontent, soit mayneedto be further processedTheoverallyield

Table 2 shows the product properties of the oils with the lowest oxygen content comparedto each other (pyrolysisoils from oak,

switchgrassandpennycressandto productsmadewith only nitrogenandupgradedusinga catalyst
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