Incorporating Zeolite Desilication for the Catalytic Co-Pyrolysis of PP and PET Using HZ5M-5
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0.004
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0.002

42

0.39
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0.046
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0.49
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0.062

CONCLUSIONS

The desilicated CBV 8014 increased the acidity and mesopore
volume, compared to parent catalyst.

The desilicated CBV 8014 catalyst decreases the degradation
temperature of PP and PET.

Desilicated fresh CBV 8014 showed a higher yield of C,-C, olefins

(30.0 - 30.7 wit%), compared to CBV 8014 (21.2 - 23.8 wi%).

The desilicated catalyst showed a lower decrease of C,-C, olefin
yield at 450 °C and 500 °C, compared to CBV8014.

Catalyst regeneration increased the yield of C,-C, olefins in
comparison with the catalyst in their used state.

This research demonsirated that desilicated catalyst could
enhance C,-C, olefin yield and be durable in in-situ catalytic co-
pyrolysis of PP and PET as feedstock.
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« PP and PET can coexist as unsoried or mixed in multilayer
packaging in a waste stream ;.

* PET can cause coke formation during catalytic pyrolysis , 5.

200 300 400 500 600 400 500
Temperature (°C) Temperature (°C)
—=— CBV8014 Used —— Desilicated Used —— Non-Catalytic

* Investigate catalyst
properties

Catalytic pyrolysis with . study deactivation .
desilicated catalyst | it

MATERIALS & METHODS
Catalyst modification
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Polymer weight percent (a, ¢) and derivative weight percent (b, d) curves for PP and
PET with CBV8014 and Desilicated HZSM-5 catalysts, in their fresh (a, b) and used once
(c, d) states
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Desilication [4]
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1. Stirring with 0.3M NaOH at 65 °C
2. Wash solutions & dry catalysts
3. Mixed with 0.05M HCI to remove extra framework at 65 °C

4. Ammonium exchange with 0.1M NH,NO;,
5. Calcination at 550 °C

Catalyst characterization
v Pyridine-TPD: Total acidity measurement

v' Collidine-TPD: External acidity measurement
v" N,-Physisorption: Surface analysis
v ICP-AES: SI/Al ratio determination
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Derivative weight percent curves for the catalytic
co-pyrolysis of PP and PET with CBV8014 (left) and
Desilicated (right) HZSM-5 in fresh, used, and
regenerated state for each catalyst

C,-C, olefin yield for catalytic
pyrolysis at 450 °C and 500 °C
with fresh and used CBV8014 and
Desilicated catalysts.
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Percent yields of C,-C, olefins (left), BTEX (middle), and C,-C,, paraffins and olefins
(right) for CBV8014 and Desilicated catalysts in their fresh, used, and regenerated state
at 450 °C
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