Plastics to oil, NMR and GC/MS characterization of oils produced from
a variety of plastics under a variety of reactor conditions.
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Abract and Infroduction Results

Plastics waste ranks among the highest municipal and industrial waste. Solutions
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Figure 1. GC/MS of oils from 6 plastics; Varian Saturn 2200, DB5 J
column, temperature program 40C, 1 min., 40 — 320°C 10°C/min. Vi Mf;‘bhhﬁw_h__ IYTT Y % SRR | B V- .
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Discussion and Conclusion . P A

" The type of plastics determine the chemical profile of the oils: | RWH -
o Polyethylenes produce primarily straight chain alkanes and terminal alkenes. 4 g = H
o Polypropylenes produce branched alkanes an alkenes. —% m”‘g"’a _E
o Polystyrenes produce complex mixtures containing a high percentage of styrene | i
o Mixed plastics give complex mixtures of all of the above, usually containing a |

higher percentage of aromatics . '
= High return of oil to plastic, close to 1 to 1 (500 g produced 498 mL oil) @ :
= Most oils appear to have relatively high cloud points. T N N
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: * Paraffin seems to be a viable production.
MOT@”O ‘S d ﬂd MeThOdS = Changing the temperature in the of unit and reflux had little effect on sample Figure 2. NMR, 300 MHz of oils from 6 plastics. Top, H-NMRs showing

composition alkene signatures from styrene PE and PP; bottom, H-C correlation
experiment used to confirm assignments

* Collect and sort plastic by the American Section of the International = Future Work:
Association for Testing Materials(ASTM) resin identification code. o Test cloud point, flash point, using ASTM standardized test D-975 and D-93. to
When using distinguishable plastics, toxic polyvinyl chlorides were separated verify fuel quality. AC kn OWl ed g men -|-S
by density. o Capture volatiles, analyze and investigate for potential heating source for reactor.
* Granulate plastics using IKA grinder o Trap and analyze, using static head space GC, off gases of simply disposed PK Clean Technology
* Weigh and load in Depolymerizing Reactor. plastics. Plastic Ocean Project, Inc.
* Fracture plastics at high temperatures and condense vapors into oil or wax, UNCW Student Fee-Based Green Initiative Fund
collect into graduated jar o | Center for Innovation and Entrepreneurship
* GC/MS samples prepared by diluting condensates (50 uL) in hexane (1 mL) and Carolina Tool and Machine, Current Electric, IKA Laboratory Equipment

diluting again (10 uL in 1 mL).
* NMR samples prepare in CDCI3 (50 uL in 500 ul)



