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S1 Experimental section
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Fig. S1. Schematic route for the synthesis of AgNWs.

S2 Results and discussions
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Fig. S2. SEM image of GNPs.
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Fig. S3. The digital photo of the synthesized AgNW dispersions
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[bookmark: _Hlk96807877][bookmark: _Hlk96443790]Fig. S4. Porous size distribution of (a) CNF/PAM hybrid aerogels, (b) CPA6 hybrid aerogels, (c) CPG2A6 hybrid aerogels, and (d) CPG6A6 hybrid aerogels.

[bookmark: _Hlk79400264][image: ]
[bookmark: _Hlk96852290]Fig. S5. (a) XRD curves of PAM, AgNWs, and GNPs. (b) XRD curves of CNFs, CNF/PAM hybrid aerogels, and CPG6A6 hybrid aerogels. (C) FTIR spectra of PAM, AgNWs, and GNPs. (d) FTIR spectra of CNFs, CNF/PAM hybrid aerogels, and CPG6A6 hybrid aerogels.
S2.1 Attribution of XRD diffraction peaks of CPGxAy hybrid aerogels
[bookmark: OLE_LINK3][bookmark: _Hlk117178211][bookmark: _Hlk97064720][bookmark: _Hlk96873328][bookmark: _Hlk96873203][bookmark: _Hlk96873191][bookmark: _Hlk96875448]According to XRD curves (Fig. S5a), it is clearly seen that PAM exhibit an obvious diffraction peak at 21.1º, corresponding to its crystal phase. For AgNWs, five diffraction peaks situated at 81.6º, 77.3º, 64.5º, 44.2º and 37.9º are attributed to (222), (311), (220), (200), and (111) crystal planes of FCC silver, respectively [1]. Typically, the strong peak is located at 26.2º in GNP XRD curve, due to the (002) lattice plane of GNP crystals [2]. In addition, the diffraction peaks of CNF aerogels are observed at 15.7º and 22.8º, belonging to (110) and (020) planes of CNF crystalline structures (Fig. S5b) [3]. Furthermore, two obvious diffraction peaks for CNF/PAM hybrid aerogels in consistence with the crystal structures of CNFs and PAM are discovered at 15.9° and 22.8° in XRD pattern, suggesting that the introduction of PAM exhibits little effect on the crystal structures of CNF aerogels. The intensity is visually elevated, which can be ascribed to the overlapping diffraction peaks of CNFs and PAM. However, the characteristic peaks of CNFs and PAM can not be traced in the XRD curve of CPG6A6 aerogel, because of the relatively low content of CNFs and PAM in CPG6A6 hybrid aerogel. Moreover, the peak position of GNPs and AgNWs in CPG6A6 hybrid aerogel is shifted towards the higher angle than that of neat GNPs and AgNWs, which can be attributed to the hydrogen bonding among CNFs, PAM, GNPs and AgNWs.
[bookmark: _Hlk116152509]S2.2 Attribution of FTIR diffraction peaks of CPGxAy hybrid aerogels
[bookmark: _Hlk97044732][bookmark: _Hlk97064899]As shown in FTIR spectra (Fig. S5c and d), Pure PAM possess six characteristic absorption peaks at 3424, 3204, 2935, 1666, 1453 and 1123 cm-1, corresponding to the free –NH2 vibration, associated –NH2 vibration, –CH2– asymmetric stretching mode, stretching vibration of –C=O, deformation vibration of –CH2–, and C–H stretching mode, respectively (Fig. 4c) [4]. For AgNWs, the band at 1634 cm-1 is ascribed to the stretching vibration of C=O groups in PVP on the AgNW surface [5]. The characteristic peaks for GNPs are displayed at 3454, 1641, and 1086 cm-1, which is ascribed to the −OH, C=C and C-O stretching vibrations, respectively, as well as another peak at 1384 cm−1 belonged to the C-H bending mode [6,7], this can be contributed to a great quantity of functional groups or dispersant existed on the edges of purchased GNPs, which is beneficial for the dispersive capacity. According to Fig. S5d, CNF aerogel exhibits five chemical signature peaks situated at 3405, 2918, 1666, 1421, and 1060 cm−1, assigned to the O–H, C–H, and –COO– stretching vibrations, and C–H and –CH2 bending vibrations, respectively [8,9]. Moreover, the characteristic absorption peaks for CNF/PAM hybrid aerogel comply with those of CNF aerogels without new characteristic peaks, indicating only the physical interaction between CNFs and PAM. After introducing AgNWs and GNPs, the as-prepared CPG6A6 hybrid aerogel presents no new characteristic peak, illuminating the extremely feeble chemical interaction with CNFs whether AgNWs or GNPs. Natheless, some absorption peaks slightly blue-shifted, signifying the strong physical interaction among the components, such as hydrogen bond, Van der Walls’ force.
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[bookmark: _Hlk95662962][bookmark: _Hlk95750191]Fig. S6. (a) XRD patterns and (b) FTIR spectra of pure PEG, PEG@CNF/PAM, PEG@CPA6, and PEG@CPG6A6 ss-CPCMs.
[bookmark: _Hlk116152523]S2.3 Contribution of XRD diffraction peaks of PEG@CPGxAy ss-CPCMs
As exhibited in Fig. S6(a), neat PEG exhibits two typical diffraction bands at 19.1° and 23.3°, which are attributed to the (120) and (032) crystal planes, respectively [10]. It is worth noting that all the representative PEG@CPGxAy ss-CPCM samples display both the diffraction peaks of pure PEG, suggesting that the encapsulation process had nearly no impact on the crystalline structures of PEG. Moreover, the intensity of XRD peaks at 19.1° and 23.3° for PEG@CPGxAy ss-CPCMs become slightly weaker, compared with that of pristine PEG. The possible reason is that CPGxAy hybrid aerogel skeletons restrict the movement of long PEG chains in the crystallizing course [11].
S2.3 Contribution of FTIR diffraction peaks of PEG@CPGxAy ss-CPCMs
In the FTIR (Fig. S6b) spectrum of PEG, three broad characteristic absorption peaks are observed at 3442, 2890, and 1110 cm−1, owing to the stretching mode of O–H, –CH2–, and C–O groups, respectively [12]. Meanwhile, the absorption bands located at 1466 and 1341 cm−1 are assigned to the C-H bending mode, and the other two bands situated at 964 and 842 cm−1 are ascribed to the C-C stretching vibration [13]. Comparing pure PEG and PEG@CPGxAy ss-CPCMs, it can be seen that all the featured absorption bands of PEG emerge in the FTIR spectra of PEG@CPGxAy ss-CPCMs. What’s more, no new absorption bands are viewed in the FTIR spectra of PEG@CPGxAy ss-CPCMs, and only slight shift is achieved for O–H and –CH2– stretching vibration peaks, which suggests that there are hydrogen bonds between PEG and CPGxAy hybrid aerogels rather than the chemical bonds [14].
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Fig. S7. TG thermograms of PEG@CPG6A6 ss-CPCMs before and after 50/100 thermal cycles.
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[bookmark: _Hlk97735327][bookmark: _Hlk97730905]Fig. S8. The thermal conductivity of PEG@CPG1, PEG@CPG2, PEG@CPG4, and PEG@CPG6 ss-CPCMs.
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Fig. S9. The volume conductivity of PEG@CPGxAy ss-CPCMs as indicated in the graph.

Table S1. The theoretical concentration of each component in CPGxAy mixed liquid. 
	Sample
	CNFs (mg/ml)
	PAM
(mg/ml)
	GNPs (mg/ml)
	AgNWs
(mg/ml)

	CNF aerogels
	6.41
	-
	-
	-

	CNF/PAM aerogels
	6.41
	3.205
	-
	-

	CNF/GNP-6 aerogels
	6.41
	-
	19.23
	-

	CPG1 aerogels
	6.41
	3.205
	3.205
	

	CPG2 aerogels
	6.41
	3.205
	6.41
	

	CPG4aerogels
	6.41
	3.205
	12.82
	-

	CPG6 aerogels
	6.41
	3.205
	19.23
	-

	CPA6 aerogels
	6.41
	3.205
	-
	19.23

	[bookmark: _Hlk95750374]CPG1A6 aerogels
	6.41
	3.205
	3.205
	19.23

	CPG2A6 aerogels
	6.41
	3.205
	6.41
	19.23

	CPG4A6 aerogels
	6.41
	3.205
	12.82
	19.23

	CPG6A6 aerogels
	6.41
	3.205
	19.23
	19.23



Table S2. The loading fraction of PEG in PEG@CPGxAy ss-CPCMs
	Sample
	Loading fraction of PEG (wt%)
	Melting enthalpy efficiency (%)
	Crystallization enthalpy efficiency (%)

	PEG@CNF/PAM
	98.64
	98.86
	99.02

	PEG@CPA6
	96.26
	96.95
	96.92

	PEG@CPG1A6
	95.84
	96.06
	96.03

	PEG@CPG2A6
	95.10
	95.52
	95.6

	PEG@CPG4A6
	94.58
	94.52
	94.39

	PEG@CPG6A6
	93.67
	93.47
	93.08



[bookmark: _Hlk116849139]Table S3. TG properties of PEG and PEG@CPGxAy ss-CPCMs.
	Sample
	T-5wt% (°C)
	Tmax (°C)
	Char yield at 800 °C (wt%)

	PEG
	374.32
	411.79
	3.44

	PEG@CNF/PAM
	376.81
	414.28
	3.99

	PEG@CPA6
	379.33
	416.71
	6.42

	PEG@CPG1A6
	381.82
	416.77
	7.16

	PEG@CPG2A6
	381.83
	416.78
	7.56

	PEG@CPG4A6
	382.82
	416.80
	8.41

	PEG@CPG6A6
	386.84
	416.83
	8.93



[bookmark: _Hlk98874084]Table S4. Comparison of the thermal conductivity enhancement and melting enthalpy efficiency of the prepared PEG/CPGxAy ss-CPCMs with those of some other reported ss-CPCMs.  
	Composition of ss-CPCMs
	Filler
	Filler content (wt%)
	Thermal conductivity (W/m⋅K)
	Thermal conductivity 
enhancement (%)
	[bookmark: _Hlk99892578]Melting enthalpy efficiency （%）
	References

	AgNWA-PEG
	AgNWs
	19.3
	0.35
	128.57
	-
	[15]

	rGOF-SPU
	Graphite
	0.8
	0.44
	63.96
	-
	 [16]

	GAF-PW
	GO
	12
	0.32
	18.52
	-
	 [17]

	PDA@BP/PEG-PU
	BP
	1.2
	0.46
	73.86
	69.83
	 [18]

	Ti3C2Tx@PDA /PCMs
	Ti3C2Tx
	2
	0.476
	77.07
	68.75
	[19]

	PEG/MDI/GO
	GO
	9
	0.48
	41.42
	-
	 [20]

	PEG/KF/BN-OH
	BN-OH
	10
	0.68
	181.48
	86.94
	[21]

	P-SAL@Mxene
	Mxene
	20
	0.48
	37.68
	76.79
	[22]

	PP/CNTs/Fe3O4/PW
	CNTs/Fe3O4
	6.6/4
	0.64
	236.84
	50.59
	[23]

	PEG/HGA
	GO/GNP
	0.45 /1.8
	1.43
	361.29
	103.45
	[6]

	PEG@CPG4A6
	GNP/AgNW
	1.35/2.19
	0.69
	143.32
	94.52
	This work

	PEG@CPG6A6
	GNP/AgNW
	2.19/2.19
	0.84
	195.21
	93.47
	This work
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