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Figure S1. UV-NIR spectra of BNNTs and 200–500 nm hBN at 70 wt% tBA/DIW mixture. 
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Figure S2. SEM image of supernatant (a), (c) and sediment (b), (d). Image of (a) and (b) are solutions 1 day after dispersion. 

Images of (c) and (d) are the results obtained after centrifugation from the (a) solution. 
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Table S1. Surface tension value of t-BA/DIW mixtures were obtained from the [1,2].  

Mass % 0 % 10 % 20 % 30 % 40 % 50 % 60 % 7 0% 80 % 90 % 100 % 
Surface 
tension 
(mN/m) 

72.0 32.7 25.6 23.7 23.2 22.6 22.0 20.9 20.4 20.1 20.1 
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Figure. S3. TGA analysis data of unpurified and purified BNNTs showing no organic residues. 
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To determine the relative purification efficiency of the system, the following equation was used [3]. 

Relative hBN removal effieciency (%) = 100 - ሺ 𝐀𝐡𝐁𝐍, 𝐬𝐚𝐦𝐩𝐥𝐞 ൈ 𝐀𝐁𝐍𝐍𝐓𝐬, 𝐜𝐫𝐮𝐝𝐞𝐀𝐁𝐍𝐍𝐓𝐬, 𝐬𝐚𝐦𝐩𝐥𝐞  𝐀𝐡𝐁𝐍, 𝐜𝐫𝐮𝐝𝐞 ሻ ൈ 𝟏𝟎𝟎 

In above the equation, A is the area of the deconvoluted peak. Figure. S4 illustrates the differences in 

the XRD patterns of the unpurified BNNTs (as-synthesized BNNTs, calcined BNNTs, and B2O3 

removed BNNTs) and the purified BNNTs (at 5000 rpm and 10,000 rpm). The major peak in as-

synthesized BNNTs corresponded to hBN, B2O3, and a-B peak at 2ϴ = 26.8°, 27.95°and 25.1°, 

respectively [4-8]. It was confirmed that these peaks of a-B and B2O3 in XRD pattern of the as-

synthesized-BNNTs and calcined BNNTs, could be easily removed through calcination & hot-

deionized water-washing process. In the B2O3 removed-BNNTs, a low intensity BNNTs peak (2θ = 

25.8°) was detected due to the hBN peak. Because, this peak, which consists of 2D materials such as 

graphene and hBN, was very strong and sharp, while 1D materials such as BNNTs were weak and 

broad, relatively [4]. Table S1 showed the deconvoluted patterns and calculated values by applying 

Gaussian fitting to the XRD patterns of three samples (B2O3 removed BNNTs and the purified BNNTs 

at 5000 rpm and 10,000 rpm). 

 

Figure. S4. The change of XRD pattern depending on purification process. 
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Table S2. Deconvolution of XRD pattern and calculated value for (a) B2O3 removed, (b) Purified BNNTs at 5000 rpm, 

and (c) Purified BNNTs at 10,000 rpm 

 (a) (b) (c) 

Model Gauss Gauss Gauss 

Equation y=y0+(A/w×sqrt(PI/2))) × exp(-2× 
((x-xc)/w)2) 

y=y0+(A/w×sqrt(PI/2))) × exp(-2× 
((x-xc)/w)2) 

y=y0+(A/w×sqrt(PI/2))) × exp(-2× 
((x-xc)/w)2) 

COD(R2) / 

Adj. R-Square 0.99096 / 0.99068 0.99751 / 0.99744 0.99880 / 0.99876 

Plot Peak 1(BNNTs) Peak 2(hBN) Peak 1(BNNTs) Peak 2(hBN) Peak 1(BNNTs) Peak 2(hBN) 

Y0 5.1516 ± 0.12 5.1516±0.12 0.9217±0.085 0.9217±0.085 1.2716±0.080 1.2716±0.080 

xc 26.0617±0.023 26.676±0.0011 25.866±0.0046 26.667±0.0011 25.833±0.00252 26.696±0.0054 

W 1.865±0.045 0.1956±0.0025 1.0912±0.0097 0.230±0.0026 1.0657±0.0055 0.288±0.014 

A 28.932±0.85 20.182±0.26 73.174±0.61 22.516±0.31 128.479±0.60 5.979±0.36 
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