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Fig. S1 Preparation method of BN/BCNO QDs.

Calculation of Quantum Yield

Quantum Yield (QY) of BN/BCNO quantum dots were calculated by comparative
method using coumarin 120 in methanol as the reference. The quantum yield of
BN/BCNO QDs (in water) was calculated according to
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Where @ is the quantum vyield, / is measured integrated emission intensity, # is
refractive index of the solvent and 4 is absorption of the reference () and as-prepared

QDs sample (s).



Table S1. Quantum yield of BN/BCNO QDs solution (in H,O) using coumarin 120 as

a reference.

sample Absorption at Integrated Refractive Quantum yield
290 nm Emission Index

Coumarin 120 | 0.0015 6260 1.3284 73%

BN QDs 0.0168 1739 1.3330 1.8%

BCNO QDs 0.0082 2326 1.3330 5%

Fig.S2 TEM image of BN nanosheets (a) and SEM image of raw BCNO flakes (b).
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Fig.S3 Lateral size distribution of BN QDs (a) and BCNO QDs (b).
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Fig. S4 XRD spectra of BCNO raw material.

The XRD spectra of BCNO raw material was exhibited in Fig. S4. Two distinct peaks
marked with block corresponding to crystalline B,O3;. Moreover, there were two hBN
peaks indicating the formation of BN. The XRD spectra was similar to reported

works.!
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Fig. S5 FT-IR spectra of BCNO raw material.

Two bands at around 1400 and 800 cm™! correspond to characteristic bands of B-N
vibrations in h-BN. C-B bond appeared at around 1200 cm!, indicating that doped C
leads to BCNO nanostructure. The vibrations at around 1650 cm-1 suggests suggests
the formation of the C-N bonds?-

The chemical compositions and structure of BCNO raw material were analyzed by X-
ray photoelectron spectroscopy (XPS). Fig. S5a shows the BCNO raw material was
composed of B, C, N and O elements. In Fig. S5b, strong peak at 284.6 was ascribed
to be C-C, C=C or contamination on the tape which is a tool in the XPS tests. C-B, C-
N, C-N/C-O-B bonds were centered at 283.6 €V, 286, 287.3 respectively.? In Fig. S5c,
the Bls signal could be well divided into three peaks, including B-O, B-N and B-C.
Since the B-C is the main peak, which indicate the BCNO composed of large fraction
of B-C phase. For N1s signal, the main peak is pyridinic N, the rest weak peaks



corresponds to C-B—N and graphitic N bondings.3>
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Fig. S6 (a) XPS fully scanned spectrum of of BCNO raw material. (b, ¢, d) and d are
high resolution XPS spectra of Bls, Cls and N1s of BCNO raw material.
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Fig. S7 (a) and (b) are the photoluminescence spectra of BN and BCNO QDs.
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Fig.S8 Cell viability of RAW264.7 cells at 37 °C under different BN and BCNO QDs
(15ug/ mL).
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