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Table.S1. Combustion characteristic parameters for WPUCs
	Samples
	LOI / %
	Melting droplet
	UL 94 V

	Control
	22.5
	No
	V-2

	WPUC-5
	25.8
	No
	V-1

	WPUC-6
	27.2
	No
	V-0

	WPUC-7
	31.2
	No
	V-0

	WPUC-8
	29.2
	No
	V-0

	WPUC-9
	27.8
	No
	V-0
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 Fig.S1 The UL-94 test figure of Control (a), WPUC-5 (b), WPUC-6 (c), WPUC-7 (d), WPUC-8 (e) and WPUC-9 (f).









Table.S2. Physical and mechanical properties comparison between similar WPCs.
	Sample
	Plastic matrix (Pm)
	Percentage of Pm (wt. %)
	IB(MPa)
	MOE(GPa)
	MOR(MPa)
	References

	1
	Polypropylene
	30
	——
	10.00 
	90.00 
	(Schmidt et al. 2013)

	2
	Polypropylene
	73
	——
	3.50 
	——
	(Yadav and Bin Yusoh 2019)

	3
	Polypropylene
	30
	1.42
	3.18 
	23.30 
	(Benthien and Thoemen 2012)

	4
	Polystryrene
	40
	0.34
	0.88 
	7.90 
	(Lyutyy et al. 2018)

	5
	Polyethylene
	30
	——
	2.27 
	54.80 
	(Gallagher and Mcdonald 2013)

	6
	Styrene
	40
	——
	4.92 
	48.20 
	(Devi et al. 2007)

	7
	High density polyethylene
	30
	——
	7.01 
	79.26 
	(Zolfaghari et al. 2015)

	8
	Polypropylene
	38.5
	——
	3.60 
	37.90 
	(Xu et al. 2019)

	9
	Polypropylene/polyethylene
	28
	——
	4.00 
	25.22 
	(Zhao et al. 2020)

	This work
	Polyurethane
	36
	2.34
	10.70 
	10.50 
	









Table.S3. Thickness swelling of WPUCs in 2 h, 24 h, 2 d, and 7 d.
	
	2 h
	24 h
	2 d
	7 d

	Control
	8.3
	10.2
	12.5
	13.2

	WPUC-5
	6
	7.8
	8.3
	8.6

	WPUC-6
	2.9
	4.7
	5.1
	6.2

	WPUC-7
	4
	4.8
	4.9
	5.2

	WPUC-8
	3.8
	5.7
	7.6
	7.9

	WPUC-9
	5.5
	8.5
	9.1
	9.6





Table.S4. Water absorption of WPUCs in 2 h, 24 h, 2 d and 7 d.
	
	2 h
	24 h
	2 d
	7 d

	Control
	68.7
	72.5
	85.2
	98.2

	WPUC-5
	54.5
	56.8
	70.6
	81.7

	WPUC-6
	42.6
	45.8
	59.7
	72.7

	WPUC-7
	32.7
	35.7
	39.9
	52.9

	WPUC-8
	28.9
	31.3
	37.7
	52.4

	WPUC-9
	24.7
	29.8
	32.0
	45.8
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