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Figure S1. Standard solution analysis result with HPLC (a) Phenol (b) Vanillin. 
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Figure S2. Calibration curves for (a) phenol and (b) vanillin standards. 

 

 



 

Figure S3. Representative HPLC chromatograms of liquid products obtained from the 
catalytic conversion of (a) benzyl phenyl ether (BPE) and (b) isolated lignin from raw woody 
biomass waste (ILWB) over Ni–Cu/ZSM-5, showing the identified phenol and vanillin peaks 
based on comparison with authentic standards. 


