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[bookmark: _Hlk77671269][bookmark: OLE_LINK1]Fig. S1 Preparation of the saturated DMAc/LiCl solution.
Add excessive anhydrous LiCl into 500 mL DMAc, stir at 60°C for 12 h, then let it rest at room temperature until an evident stratification appears. The supernatant is a saturated DMAc/LiCl solution, which could dissolve cellulose.
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Fig. S2 The employed dyes.
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Fig. S3 The components of CEF under various conditions of PHP treatment. (a – c) Cellulose recovery; (d – f) Hemicellulose removal.
WS material cannot dissolve in DMAc/LiCl, but the solution color turns yellow due to the precipitation of some organic substances.
The CEF can dissolve in DMAc/LiCl, and no residue could be observed.

Fig. S4 The dissolution states of WS and CEF in saturated DMAc/LiCl.
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[bookmark: OLE_LINK93]Fig. S5 XRD diffraction patterns of the model materials.


[image: ]
[bookmark: _Hlk99180086]Fig. S6 The mechanical properties of RCFs in the wet state.
Table S1 The conditions of PHP treatment
	Time (h)
	Temperature (℃)
	H3PO4 concentration (%)

	2
	30
	80

	3
	30
	80

	4
	30
	80

	2
	30
	80

	2
	40
	80

	2
	50
	80

	2
	40
	65

	2
	40
	80

	2
	40
	85








Use a single factor completely randomized experiment to study the cellulose contents and lignin removal under various conditions of PHP treatment, as the data shows in Fig. 1g – l and Fig. S3. Variables are pretreatment time (2 h, 3 h, 4 h), temperature (30℃, 40℃, 50℃), and H3PO4 concentration (65%, 70%, 75%, 80%, 85%). To study the effects of PHP treatment on RCFs, the CEF separated under the pretreatment conditions in Table S1 were chosen to produce RCFs.


Table S2 The mechanical properties of RCFs※
	PHP 
	Young's modulus (GPa)
	Toughness (MJ/m3)

	2 h
	4.04  1.88
	8.10  4.80

	3 h
	4.91  0.65
	6.65  3.14

	4 h
	9.06  3.29
	8.46  2.38

	30℃
	4.22  0.79
	3.59  0.61

	40℃
	4.37  0.64
	11.84  2.08

	50℃
	3.26  0.69
	13.87  1.44

	65%
	5.18  0.56
	8.23  2.50

	80%
	4.37  0.64
	8.88  5.34

	85%
	
	


※Note: All data presented as "average ± SD".
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