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Municipal Solid Waste (MSW) in 2018 = 292.4 Million Tons
Other: 1.56%

Textiles: 5.83% /\\
=

Dbt
sy e dlcds

/ Paper and Paperboard: 23.05%

Rubber and Leather: 3.13%
3 Wood: 6.19%

A Food: 21.59% s

=R Glass: 4.19%

Metals: 8.76% QlVLdeTItJJ

/ e 12.205
Yard Trimmings: 12.11% Plastics: 12.20% L
Hydrothermal Liquefaction: Increasing Oil Yield & Quality
« HTL is more sustainable, and economically viable thermochemical technology,
compared to competing mechanisms such as: pyrolysis, torrefaction, etc. 45 % Reactions GW | i | L7y 4+
: : o 275°C 20min
- The HTL process: water-aided reaction at elevated temperatures (250-400°C) 40 __ 70 }
and pressures (above 400psi) s | - - AGW 48.0% | -
 HTL conv W f ks into an energy-den io-cr
cor erts. aste feedstocks into an energy de se bio C ude | " | __ - BDP 53 4% | 66.8%
* The project aims to evaluate best conditions to maximize yield and quality
25 : 40 ) T - This table portrays the bio-crude (oil) carbon
percentage for green waste (BDP vs AGW)
20 [ _ reactions (at 275°C and 20min).
) ) " 30 : I » Results for AGW HTL+ still pending, but in the
H T L 0 pe ratl O n al Dyn a m IC S 20 L | - I { BDP the percentage increased distinctively.
10 = Reactions FWGW HTL HTL+
Food waste and green waste are used as a feedstock for HTL (Hydrothermal 5 10 -- (3:1) 300°C 60min
Liquefaction) both separately and mixed in a 3:1 ratio. 0 0 PKFW+BDP 66.9% 67.1%
Cellulose (40-50 wt%)
HTL  BDP HTL+ HTL  AGW HTL+ HTI|3KFW+BDHPTL+ HTIISKFW+ A é-IVTVL+ HTLH —_— GI-VIJL+ - :
.. Organic QOil Yield (wt%) Organic Char Yield (wt%) Organic Oil Yield (wt%) Organic Char Yield (wt%) PKFW+AGW 65.2% | 68.5%
T  The figure above illustrates the organic yield (%) of the green waste (BDP * The figure above shows the organic yield (%) for different types of food . The table above indicates the bio-crude (oil)
Ak vs AGW) reactions at 275°C and 20min, comparing of effects of HTL vs waste combined with green waste in a 3:1 ratio, all 60 min reactions at carbon percentage for the combinations of
\ A/\,f”,\/\f’;/ Ty HTL+ in char and oil (bio-crude). 300°C, contrasting the impacts of HTL vs HTL+ on the production of char 2%00'_ a";'ﬂg:ge" waste reactions (3:1 ratio,
« HTL+ decreased the amount of char for BDP, but there wasn’t any impact on and oil (bio-crude). , HTTlni}lcrease)('j ts quality, but not by much.
the oil. For AGW it was the opposite, the oil yield decreased with HTL+, but ~ * HTL* had no substantial effect on the oil yield, it only noticeably impacted | @&
significant change in the char. the char produced. t \J’
Lignin (15-20 wt%) | : l
Microfibril ¥ g’_;faﬂ
T
. 8 9 <
=L
5 Future Work References
B N i <
" IT' I'lfj_] TJ TJ\)YI\ - 1. Bertella, S., & Luterbacher, J. S. (2020). Lignin Functionalization for the Production of Novel Materials. Trends in Chemistry, 2(5),
e O j L b E . — L PI , i4(g453. l_?tt[())s://goi.oquOé101T6/i.trechméo'26\0.0§.|001S - M Vel A Trko M. T & T R (03
. . . . — : eClerc, H. O., Page, J. R., Tompsett, G. A., Niles, S. F., McKenna, A. M., Valla, J. A., Timko, M. T., eixeira, A. R. .
Samples were obtained comparing HTL vs. HTL+ (using hydrogen peroxide as a al Experience esson Flans Emergent Chemical Behavior in Mixed Food and Lignocslllosto Green Waste. Hychothermal Liquefaction. AGS Sustainable
Chemistry & Engineering, 11(6), 2427—-2439. https://doi.org/10.1021/acssuschemeng.2c06266

promoter can alter partitioning, lowering char formation and increasing oil yield):
« Reaction times of 20min & 60min

 Different combinations of feedstocks
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« HS-PS1-4. Bond energies

. Temperatures of 275°C & 300°C « HS-PS1-11(MA). Identifying and and separating the components of a mixture
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