[bookmark: _Hlk199875296]Supporting Information
Janus graphene-Al2O3: aramid hybrid fabric for multifunctional passive cooling and flame retardancy
Gang Huang1, Shenghui Li1, Xiaohua Li1, Zhenhong Zhao1, Zhengrong Li1,*, Yangling Li1, Jing Zhao1,*
1College of Textile Science and Engineering, Wuyi University, Jiangmen 529020, China.

*Correspoinding authors. E-mails: lizhengrongwu@163.com; jingzhaoedu@126.com.














[image: supporting 6]
Fig. S1 Relationship between the Al2O3 concentration and the resulting temperature difference (ΔT) measured under steady-state lighting conditions, comparing the treated fabrics with the untreated (pristine) fabric.
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Fig. S2 Solar reflectance performance of AGHA/Al2O3 at various Al2O3 concentrations.
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Fig. S3 (a) Water contact angles (WCAs) of the GH and Al2O3 sides after up to 100 abrasion cycles; (b) WCAs of the GH and Al2O3 sides after up to 30 washing cycles; and (c) WCAs of the GH and Al2O3 sides after up to 100 folding cycles.
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[bookmark: OLE_LINK2]Fig. S4 Temperature changes of the AGHA after 100 folding cycles.
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[bookmark: OLE_LINK3]Fig. S5 (a) Static immersion tests of AGHA in acidic and alkaline artificial sweat at room temperature. (b) Temperature changes of the AGHA after soaking in acidic and alkaline artificial sweat for 48 h.


















Table S1. Comparison of comprehensive properties of AGHA fabric and other materials reported in the literature.
	Material or structure
	Substrate
	Cooling performance (ΔT, °C)
	directional water transport capacities (R,%)
	Flame retardancy

	AGHA fabric
(This work)
	aramid
	10.6
	1090.20
	Yes

	SF [1]
	silk
	5.6
	809.43
	No

	G/P-C fabric [2]
	cotton
	3.2
	1270.11
	No

	PAN/TP [3]
	PAN
	3.7
	696.63
	No

	Janus RSF [4]
	SF
	9.0
	1028.93
	No

	PLA-JFM [5]
	membrane
	5.8
	708
	No

	[bookmark: OLE_LINK49]SEBS-SEBS/F127/
Al2O3 [6]
	spandex
	6.5
	920
	No

	RCUM-Textile [7]
	membrane
	8.7
	985
	No

	BAWCM textile [8]
	TPU
	9.3
	523
	No

	CAHNN/cotton/WFP textile [9]
	PU/PAN
	4.2
	1140
	No

	NPs/NADES@PAAm/
PVA [10]
	PAAm/PVA
	7.2
	458
	No

	TiO₂-PLA [11]
	PLA
	3.4
	572
	No








Table S2. Weight parameters of the pristine and coated fabrics.
	[bookmark: _Hlk205470163]Sample
	W(g)
	W−W0(g)
	[bookmark: _GoBack](W−W0)/W0(%)

	AF
	4.74±0.03
	0
	0

	GHA
	5.25±0.01
	0.51±0.01
	10.8±1.1

	AGHA
	5.45±0.02
	0.71±0.02
	14.9±0.7
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