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Supplementary Materials

Figure S1. (a) SEM image of h-BN and BNNS; (b) The optical image of the whole home-made cutting-edge 

ultrasonic equipment (above) and the collected BNNS dispersion (right).  

Figure S2. SEM image of black phosphorene nanosheets (inset is the particle size distribution curve)
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Figure S3. Raman pattern of the BP

Figure S4. SEM image of pristine h-BN
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Figure S5. TEM image of BNNS

Figure S6. Surface modification process of BNNS
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Figure S7. Raman spectra of BNNS, OH-BNNS, and functionalized BNNS (f-BNNS).

Figure S8. Optical image of BP and f-BNNS suspension showing the "Dyndall effect".



S-6

Figure S9. Thermal conductivity enhancement trend of the BP/f-BNNS/CNF composite films.

Figure S10. (a)Thermal conductivity one month of BP/f-BNNS/CNF composite film; (b) Corresponding morphology 

of BP/f-BNNS/CNF composite film after bending and (c) in-plane thermal conductivity of this composite film as 

functions of bending cycles.



S-7

Figure S11. In-plane transfer diagram of heat flow in BP/f-BNNS/CNF composite films.

Table S1 Different film surface roughness.

Sa (μm)
Different films

Maximum Minimum Average

CNF 2.952 2.952 2.952

BP/CNF 1.360 1.360 1.360

f-BNNS/CNF 1.212 1.212 1.212

BP/f-BNNS/CNF 1.19 1.19 1.19


