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Figure S1. (a) SEM image and (b) Length distribution of SiCNWs.
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Figure S2. Length distribution of CMC:s.
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Figure S3. Dispersity of SICNW and SiICNW-Ag. (a) Optical images of initially prepared SICNWs and SiICNW-—
Ag dispersions. Optical image of (b) SICNW and (c) SICNW-Ag after standing for 48 h. The red circle indicates

the existence of SICNW agglomeration.

The initially prepared SICNWs and SiICNW-Ag possess good dispersity in water (Figure S4a).
However, a small amount of SICNW agglomeration formed in SiICNW dispersion after standing for
48 h (red circle in Figure S4b). On the contrary, the dispersion of SICNW-Ag still exhibits good
stability (Figure S4c). Therefore, we viewed the abundant hydrophilic groups of PVP coated on

AgNPs as the main reason for this phenomenon.
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Figure S4. TEM images of SICNW-Ag generated by different volume ratios of SICNW to Ag.

S-6



(b)

40 50 vol%loading SICNW-Ag hybrids

30 -4

= SICNWs+ free AgNPs
1 sicnws

10 4

In-plane Thermal Conductivity (W/m K) =~

Filler type

Figure SS. Characterization and thermal conductivity of SICNW/CMC paper containing free AgNPs. (a) Optical
images of SICNWs, CMC, Ag dispersion, and their mixture. Optical image (b) and surface morphology (c) of
composite paper containing free AgNPs. (d) Comparison of the in-plane thermal conductivity of the composite

papers with three kinds of filler.

We have further fabricated composite paper containing CMC, SiCNWs, and free AgNPs (Figure
S5a, b). The obtained surface morphology (Figure S5c) shows the existence of AgNPs both on
SiCNWs and CMC. The corresponding thermal conductivity (Figure S5d) is much lower than that of
the composite paper containing SICNW—-Ag hybrids, and a litter higher than the one with pure
SiCNWs. It indicates that although the addition of AgNPs is beneficial for thermal enhancement,

being located on the surface of SICNWs would greatly improve the enhancing efficiency of AgNPs.
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Figure S6. The cross-section morphology of SICNW-Ag/CMC composite paper with a filler content of 90 vol%.
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Figure S7. Out-plane thermal conductivities of SICNW/CMC and SiCNW-Ag/CMC composite papers with filler

loadings of 50 vol% and 90 vol%.



Figure S8. A representive SEM image for 6 calculation.
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Figure S9. Microstructures of SiCNW/CMC and SiCNW-Ag/CMC composite papers. Cross-section

microstructures of (a) SICNW/CMC and (b) SICNW-Ag/CMC composite papers with 30 vol% filler content.
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Figure S10. Simulated thermal conductivities obtained by varying the 6 value in the EMT equation.



Table S1. Parameters obtained from Foygel’s model for SICNW/CMC and SiCNW-Ag/CMC composites.

Sample Ky Ve 1p)
SiCNW/CNF 148 0.08 1.6
SiCNW-Ag/CNF 250 0.08 1.6
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Theoretical approach used in the calculation of the average overlap area between two

SiICNWs!
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Figure S11. Schematic used to derive the overlap area and length for two SICNWs.

The average overlap area is calculated by applying a uniform orientation distribution and

integrating over all orientations to obtain the formula

A= () -n(eos@)f o)

The above formulae suggest an infinite overlap area and distance for 6= 0, which is as expected
for the infinite cylinder assumption used in developing the equations. For finite cylinders, the
overlap area is the entire projected area of the cylinder, or DL. Therefore, a critical angle 6. may be

defined such that

D2
AS,C - sin(@c) (Sz)

Performing the intergration for A results in the expression
— _ 2D?
As =—38(p) (S3)
where

8(p) = In [N (s

Here p is the aspect ratio of SICNW. Using this equation we can obtain the average overlap area

between two SICNWs.
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