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to derive biofuels would increase agronomical
practices, thereby effectively leading to an agricultural
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Figure 1V depicts the distillation curve (temperature vs. percentage
mass) associated with the distilled fractions of biofuel.
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Conclusions

Compositions (d.w.%) Swine Manure  Food processing Waste

Crude protein 24.3 2.76 _ _ _ o
Fiaure | deics 8 pluc.fl Crude fat 19.9 40.8 Based on these findings, carbon neutral bio-oil is an
S e S Cellulose 5.143.2 Not detected applicable substitution for petroleum-based fuel types
reactor used for hy drothermal Distillate richer Non-fiber carbohydrates? 6.414.5 50.3

in more volatile
component

liquefaction. without modifying any existing internal combustion

Ash content 14.312.0 6.17

(Source: Dr. Yuanhui Zhang) C 41.140.3 54.0+1.7 engine systems. With more research, better
E ;;‘éfgi 075973+i00631 distillation systems can be built, more pure fuel
Figure Il depicts the construction of a fractional distillation apparatus. 08 S0 375 substances can be distilled, and biofuel can be
l(ﬁtOU/;Ci-' e e Tt e Cener Chemen Toxth Heating Value (MJ/kg) 8.2 22.9 created and distributed on a much larger scale for
: P p.//chemwiki.ucdavis.edu/Textboo aps/Genera emistry Textboo S 0.4 0.04 : : : :
Hydrothermal quuefaCtlon' kK _Maps/Map%3A Lower's Chem1/07b._Solution Chemistry/Raoult's La P 247 0.12 domestic and international commercial use.

e A plug-flow reactor was used to convert wet
biowaste at a temperature of 240-300°C for 15-120
minutes via hydrothermal liquefaction

e Then, distillation separated the biocrude oll into
fractions of biofuels with different boiling points and

other characteristics

w_and_Distillation) acalculated by difference not detected

Figure V compares the composition of animal and food waste.
(Source: Grace Chen)

e Animal manure efficiency 50-60%
e Food processing waste efficiency 80-90%

Procedure:
e Set up the distillation apparatus
o Heat source — gas chamber adapter —
distillation column — collecting flask
o Angle boiler and distillation column upward (see
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o Use insulation and insulation tape to ensure
airtightness
o Keep system closed with airtight clamps
e Place the oil sample into boiler
e Set the temperature of the boiler within range
between 9-21°C above sample’s pour point
o Allow system to run about 7-8 hours
e Switch collecting flask once filled with about 5%
weight distillates
o Less time at beginning, more time towards end o4
e Record the the temperature at five minute intervals
e Test chemical properties and traits
o Density and viscosity.

e Separate HTL biocrude through distillation into References
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Figure VI compares the density (g/m3)of commercial jet fuel
with that of food waste distillate 7.
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e Efficiency of distillation relies largely on setup
o Insulating the distillation column properly can
help prevent leakage

Figure VII compares the density (in g/m3) of commercial
diesel with that of food waste distillate 11.

e Food waste biofuel compared more favorably to

, e o Colder water in condenser will improve the commercial fuel than animal waste biofuel.
Figure Il depicts fractional distillations of biofuel compared to recovery of the distillates and prevent the loss of o Jet Fuel A — Distillate 7 ” I L L I N O I S
commercial jet fuel. distillates in gaseous form o Diesel — Distillate 11




