May 2023

The continuous pilot-scale plastic-to-fuel (PTF) reactor system has been overhauled and is currently operational. 
Improvements Carried Out
As planned in our previous report, we carried out the following improvements to improve safety and operability:
· Many threaded joints were converted to welded ones to minimize leak points.
· Relocated catalyst addition pipe.
· Added a gas sampling port.
· Remounted motors on adjustable legs for better alignment.
· Improved access to remove residue.
Testing
The equipment was tested over several days. A barrel of polypropylene was processed to recover several liters of fuel. At the current settings, we can process 1-2 lb/hour. We plan on increasing the capacity gradually as we gain more operational experience.
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Catalyst Screening
Currently, the PP is being depolymerized thermally at 450 °C. We have screened several catalysts to lower the operating temperature using thermogravimetric analysis and small scale (100 g) pyrolysis experiments. SiAl, a relatively inexpensive catalyst, was found quite suitable. We are currently trying to identify a commercial source for testing.



Vet Med Plastic Collection
We are coordinating with the Zero Waste campus Coordinator, Ms. Hulse, and  Vet Med student Varun Seth to collect PP waste material destined for the landfill. We have picked up our first 95 gallon tote for characterization and processing.
Anticipated Activity (June-December 2023)
1. Collect PP from Vet Med.
2. Continue to operate the reactor and gain further operational experience.
3. Identify reliability issues and resolve them.
4. Characterize the crude product.
5. Conduct bench scale hydrogenation and characterize the product.


Student Involvement

We have hired one student over the summer to help with the pilot reactor operation.

No Cost Budget Extension

We request a no-cost extension of the project to December 2023 to continue to test the system and utilize different waste plastics on campus to determine suitability.
Time (min) to percentage conversion
PP

10%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	21.179169999999999	6.404166	7.029166	7.0875000000000004	13.37917	13.64583	25%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	32.629159999999999	7.4625000000000004	8.1875	8.6208340000000003	16.22916	17.370830000000002	50%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	8.654166	9.4458319999999993	10.7125	19.27084	22.295839999999998	70%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	9.4291680000000007	10.1625	11.487500000000001	21.35416	26.612500000000001	75%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	9.6374999999999993	10.320830000000001	11.64583	21.904170000000001	27.912500000000001	90%	
Thermal	SiAl	Tosoh HY	US Y	Zeosand	Ac. Carbon	10.3125	10.870839999999999	12.262499999999999	23.670839999999998	34.087499999999999	
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