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Figure S1 The preparation steps of x-H2SO4/ZrO2-WO3-ω.
The reaction mixture was analyzed by gas chromatography, with the parameters listed in Table S1. The conversion of the reactant (C) and the selectivity of the product (S) were determined using the internal standard method. The yield of the product (Y) was calculated using the following formula. 

Y = C*S*100%
Table S1 The operating parameters of gas chromatography.

	Item
	parameter

	Detector
	FID

	Column type
	ON-5 capillary column

	Column size
	50 m×0.25 mm×0.2 μm

	Injection port temperature
	250 ºC

	Detector temperature
	270 ºC

	Oven temperature
	Programmed temperature rampa

	Carrier gas column head pressure
	0.1 MPa

	Hydrogen column head pressure
	0.1 MPa

	Air column head pressure
	0.1 MPa


aThe oven temperature was held at 65 ºC for 5 minutes, then increased to 230 ºC at a heating rate of 15 ºC/min, and finally held at 230 ºC for 5 minutes.
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Figure S2 FT-IR spectra of different solid acid catalysts.
Table S2 The performance of alkylphenol dealkylation catalyzed by different catalysts.

	Catalysts
	Reactant
	Product
	Yield /%
	Reaction Conditions

	γ-Al2O3[1]
	DBMC
	m-cresol
	98.77
	523 K

4 h

	MCM-41[1]
	DBMC
	m-cresol
	82
	523 K

4 h

	USY[1]
	DBMC
	m-cresol
	70
	523 K

4 h

	H-ZSM-5[2]
	Ethylphenol
	Phenol
	76
	578 K

WHSV =4 h−1

	Hierarchical ZSM-5[3]
	Mixed alkylphenols
	Phenol
	32
	623 K

8 h

	HZSM-5[4]
	4-Isopropylphenol
	Phenol
	80
	573 K

WHSV =4 h−1

	HMCM-22[4]
	4-Isopropylphenol
	Phenol
	85
	573 K

WHSV =4 h−1

	This work
	BHT
	p-cresol
	95
	453 K

6 h


WHSV: Weight hourly space velocity.
Table S3 Study on dealkylation performance of 0.1-H2SO4/ZrO2-WO3-14 for different reactants.

	Reaction temperature/°C
	Reaction time/h
	Reactant
	Con/%
	Sel6-BMC /%
	Sel m-cresol/%
	Sel Other/%

	180
	6
	BHT
	99.9
	4.0
	95.0
	1.0

	180
	6
	DBMC
	99.9
	2.3
	94.6
	3.1
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