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Section 1. The measurement of molten boron ball by optical emission spectrometer (OES)
By measuring the spectrum of thermal radiation from molten boron ball during the BNNT synthesis, we can calculate the temperature of boron target using Wien’s approximation.


Where, λ is wave length, h is Plank’s constant, c is the speed of light and K is Boltzmann’s constant.  I(λ, T) is the amount of energy per unit surface area per unit time per unit solid angle per unit wavelength emitted at a wavelength λ. The peak value of this curve occurs at a wavelength λmax of


Therefore, the calculated temperature of boron ball during synthesis process is 3845.041K.
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Figure S1. Optical emission spectra of molten boron ball during laser ablation process at high pressure of 14 bar.

Section 2. Preparation procedure of BNNT length mesurement
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Figure S2. (a) Schematic of preparation procedure of BNNT sample for length measurement using spray coating method. (b) Photo image of dispersed BNNTs in DMAc solvent. A laser pointer was irradiated through the solution, indicating good dispersion of BNNTs in DMAc solvent (0.25 mg/ml). FE-SEM images of spray coated BNNTs collected at (c) 1 and (d) 13 cm in vertical gas plume on a silicon substrate.



Section 3. The detailed microscope images of BNNTs
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Figure S3.  (a) FE-SEM and (b) HR-TEM images of raw BNNTs showing the structure of BNNTs. (Yellow number is the number of wall layers)  



[bookmark: _GoBack]Section 4. Surface analysis of macroscopic boron ball
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Figure S4.  (a) Optical image and (b) FE-SEM image of macroscopic boron ball.  (c) High resolution B1s and N1s spectra of boron ball fitted with Gaussian curves,. (d) Raman spectrum of boron ball surface fitted with Lorentzian curve, showing E2g phonon mode of hexagonal boron nitride structure.

As shown in Fig. S3a and b, thesurface of macroscopic boron are covered by triangular domain layers. The bonding states and chemical composition of these layers were determined in XPS measurement (Fig. S3c). The stoichiometry B/N ratio was close to 1:1, and the binding energies of B1s and N1s spectra were 190.88 and 398.42 eV, respectively, which were in good agreement with reported values for h-BN1. Also, the Raman spectrum of the boron ball in Fig. S3d exhibited a single peak at 1365.9 cm-1 corresponding to E2g phonon mode of a hexagonal boron nitride structure2. The formation of h-BN layers on the surface of macroscopic boron target is likely to be due to the recrystallization of surface BN molecules after laser ablation process.
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