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Figure S1. Thermo-gravimetric test of the h-BN powder in pure Ar atmosphere with 

ramp rate of 20 °C/min.

Figure S2. a) An optical image of 2D h-BN samples grown on a Cu substrate with 

cubic BN (c-BN) powders. b) Survey XPS spectra of 2D h-BN samples grown on a Cu 

substrate in (a). The peaks of B 1s and N 1s are consistent with those of 2D h-BN 

samples grown with h-BN powders, which are mentioned later. c) Raman spectra of a 
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2D h-BN domain (blue spot in (a)), which confirming monolayer h-BN.

Figure S3. An AFM image of a monolayer h-BN sample grown on a Cu substrate 

before transfer. This monolayer h-BN sample consists of two crystal domains and the 

grain boundary between them is smooth and seamless. The surface roughness of this 

monolayer h-BN sample is smoother than that of Cu substrate used in the growth 

process.

Figure S4. Survey XPS spectra of 2D h-BN samples grown on a Cu substrate by using 

h-BN powders in Figure 1e.



Figure S5. The UV-visible absorption spectrum of a monolayer h-BN film transferred 

onto a quartz substrate. The corresponding OBG analysis is shown in Figure 1f.

Figure S6. a) The offset of FWHM of 20 E2g peaks both in one domain and between 

domains. b) Histograms of FWHM of 20 E2g peaks both in one domain and between 

domains.

Figure S7. HRTEM image of a folded edge of a few-layer h-BN sample transferred on 

a TEM grid.



Figure S8. Optical images of monolayer h-BN samples grown by CVD for 10 min (a), 

20 min (b), 30 min (c) and 120 min (d), respectively.

Figure S9. Few-layer h-BN samples can be obtained when using h-BN powders with 

partical size below 150 nm (99.9% purity, particle size <150 nm, Adamas).



Figure S10. Domain size and coverage of monolayer h-BN samples grown on Cu 

substrates as a function of the usage count of the h-BN powders. Domain size and 

coverage of monolayer h-BN samples maintain the same level at the first three times, 

and decrease considerably starting from the fourth time, which means that the 

precursor, h-BN powder, can be used several times to growth 2D h-BN samples for 

further cost savings.

Figure S11. Optical images of monolayer h-BN samples grown on the same Cu 

substrate for 1st time (a), 2nd time (b), 3rd time (c) and 10th time (d).



Figure S12. Low-magnification TEM image (a) of part of a free-standing 3D h-BN 

foam and its corresponding elemental mappings of B (b) and N (c).

Figure S13 a) XRD patterns of 2D h-BN and 3D h-BN samples grown on Cu foil and 

Cu foam, respectively. The inset shows the weak (002) peak of h-BN. The XRD 

patterns of h-BN and copper refer to PDF card #01-073-2095 and #00-004-0836, 

respectively. b) FTIR spectra of 2D h-BN film and 3D h-BN foam.

Figure S14. a) Stress-strain curves of BNF@PDMS composites during loading-

unloading cycles in sequence of increasing strain amplitudes from 10% to 90%. The 



inset shows the photographs of BNF@PDMS-21 undergoing a loading-unloading 

cycle. b) Enlarged curves of (a) from 10% to 80% strain amplitude.

Table S1. FWHM of 2D h-BN obtained with different synthesis methods.

Synthesis 

methods
Number of layers/Thickness

FWHM

(cm-1)
Reference

Mechanical 

Exfoliation
1L 13.6 [1]

2-3L >20 [2]Liquid-Phase 

Exfoliation few layers 25.4 [3]

1L 14.5 [4]

1L, 2L, few layers 15.6, 18.8, 26.1 [5]Traditional CVD

few layers 24.5 [6]

MOCVD few layers 18-24 [7]

Green CVD 1L 16.2 This work

Table S2. The list of different densities of BNF@PDMS composites obtained by using 

different PDMS concentrations.

Foam wt% of PDMS ρ (mg/cm3) Designation

BNF 0 0.90 ± 0.05 BNF

BNF@PDMS 4 21.31 ± 1.74 BNF@PDMS-21

BNF@PDMS 6 34.54 ± 2.91 BNF@PDMS-35

BNF@PDMS 8 46.01 ± 3.03 BNF@PDMS-46
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