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Figure S2: (a) and (b) TEM images of L-MoS,-SiCNWs. (c¢) and (d) TEM images of

H-MoS,-SiCNWs.



Figure S3. Digital photos showing the dispersion sate of synthetic nanohybrids
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Figure S4: Full-range XPS spectra of bare SiICNW, L-MoS,-SiCNW, and H-MoS,-

SiCNW hybrids.



Figure S5: The cross-section SEM image of pure CNF film.

Figure S6: Digital photos of (a, b) CNF/SiCNW, (c, d) CNF/L-MoS,-SiCNW and (e,

f) CNF/H-MoS,-SiCNW films, respectively.



Table S1: Comparison with TC and TCE values of previously reported composites

Ref. Fillers Matrix  Loading TC (W m'KY) TCE Testing way
(Wt%s) TC, TC, (%)

Sl BNNS Epoxy ~40 0.7 ®654 3170 Steady-state
52 PMMA-g-FCNT PMMA 15 $~0.35 ®1.16 510 Laser flash
S3 ND CNF 0.5 <0.118 9982 775 Laser flash
54 /-BNNS CNF 70 ~0.6 12.79 699 Laser flash
85 FCNT NFC 35 $0.83 ®14.1 729 Laser flash
56 MgO@rGO NFC 20 0.32 6.17 630 Laser flash
587 BNNPs NFC 40 S5 2064 985 Laser flash
S8 GNP PDA 44.4 $0.69 €13.42 - Laser flash
59 rGO NFC 30 $0.07 96.17 550 Laser flash
s10 CPGO CNF 70 O~03 €®12.75 165 Laser flash
St BNNS@PDA ANF 50 0.62 394 196 Steady-state
S12 BNNS-OH CNF 75 $0.45 ®15 235 Laser flash
This H-MoS,-SiCNW CNF 40 % 0.68 *19.76 1408 Laser flash

work

(22.5 vol%)




According to our defined the rule of mixtures (Eq. (S1)), the thermal conductivity of

L/H-MoS,-SiCNW (K, ) can be calculated from,

Kp(mix) =Kgienwf + KMoSZ(l -

(SD)

where Kyo5:=82 Wm'K!, K gicenw=120 Wm'K-! and f is the volume fraction of
SiCNW in MoS,/SiCNW hybrid.

psicnw = 3.21g/em?, pyosr= 4.80g/cm?
The exact content of MoS, is 78.6 wt% (64.8 vol%) in L-MoS,-SiCNWs and 97.0 wt%
(95.6 vol%) in H-MoS,-SiCNWs.

Thus, /= 35.2 vol% (L-MoS,-SiCNW), /= 4.4 vol% (H-MoS,-SiCNW)

Figure S7: The average overlap area (le) between adjacent fillers for (a) bare

SiCNWs and (b) H-MoS,-SiCNWs. (c) Schematic diagram of the average overlap

area (AS).
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A= 5463107 12 for bare SICNWs and A =319 X107 12 for H-MoS,-SiCNWs.

Table S2: The values of V., K, and t(p) for CNF/SICNW and CNF/H-MoS,-SiCNW.

Sample V. Ky t(p)
CNF/SiCNW 8.7x104 5.95 0.23
CNF/H-MoS,-SiCNW 8.0x1073 6.79 0.50
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Figure S8. (a) Typical strain-stress curve and (b) Tensile strength and toughness of

pure CNF film.
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Figure S9. Volume resistivities of Pristine CNF, SICNW, and MoS,

As shown in Figure S9, the volume resistance of pure SICNWs (2.1x10'* Q-cm)



is far higher than that of pure CNF film (7.9%10'° Q-cm). Thus, the volume resistance
of CNF/SiCNW is largely increased to 2.4x1013 Q-cm with the introduction of 22.5
vol% SiCNWs. However, the volume resistance of MoS, is as low as 1.3x107 Q-cm.
Hence, with the introduction of SICNW hybrids (L-MoS,-SiCNW and H-MoS,-
SiCNW), the volume resistances of CNF/L-MoS,-SiCNW and CNF/H-MoS,-SiCNW
are moderately reduced to 1.7x10'® Q-cm and 4.1x10!> Q-cm, respectively, which is
still superior to that of pure CNF film.
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