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3 Highlights

4  Acid pre-treated walnut shell was used as a lignocellulosic biomass source.

5  Acid pre-treatment decreased ash content and increased higher heating value.

6  Metal loaded microporous or mesoporous catalysts were used in pyrolysis 

7 experiments.

8  Metal impregnation of parent materials changed the mechanism of oxygen removal.

9  Catalytic materials selectively increase the phenolic content of the bio-oil.
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