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Fig. S1 solid-state 'H NMR of h-BN and OH-BN.
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Fig. S2 Raman spectra of the pristine h-BN powders and the as-produced OH-BN

Clearly, the Raman spectrum of the OH-BN shows no new features in comparison with
that of the raw h-BN. The high frequency E,, mode of OH-BN appears at 1367.6 cm,
which is identical to that of the pristine h-BN, indicating that the hexagonal structure of h-

BN is well preserved after oxidation'.



Preparation of OH-BNNSs by the decomposition of H,0O,
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Fig. S3 XRD patterns of the raw h-BN and the as-synthesized OH-BNNSs

Fig. S3 shows the comparative XRD curves of the h-BN and OH-BNNSs, it is observed
that the initial h-BN powders exhibit a well crystallized structure, showing a series of
distinct diffraction peaks, corresponding to the (002), (100), (101), (102) and (004) planes
(JCPDS Card 34-0421), respectively. The XRD pattern of OH-BNNSs matches well with
that of the raw h-BN, suggesting that there is no damage to the hexagonal lattices of h-BN
during exfoliation.> From the amplified patterns in its inset, we can see that the intensity of
(004) peaks of OH-BNNSs is unusually intensive, by taking the intensity of the (100) plane
as a reference. As we all know, the exfoliation process will occur on the (002) plane, thus
resulting in more (002) planes. When OH-BNNSs are dispersed randomly in a glass sheet,
they tend to lie on their widest facets. Certainly, the widest facets are the preferential
orientations, i.e., the (002) (or 004) planes during the XRD detection. Therefore, the XRD

result further confirms the occurrence of a very efficient exfoliation.3
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Fig. S4 Raman spectra of the OH-BN and OH-BNNSs.

As the sensitivity of Raman signals to analysis the interlayer effects has been
confirmed by previous report,*> the Raman technique was employed to track the
exfoliation effects of our method. Owing to a significant reduction in thickness, Raman
active E,, mode will show a red-shift or blue-shifting.® Bi-layered or few-layered
nanosheets can be identified by a red shift, which is ascribed to a softening of the phonons
caused by the slightly elongated B-N bonds. Whereas, a blue-shift of 2-4 cm™! will occur
upon exfoliation to monolayer BN. This behavior is explained by the slightly shorter B-N
bonds in monolayer, which result in a hardening of the phonons. As shown in Fig.S4,
initially for the bulk OH-BN, the E,, phonon mode is centered at 1367.6 cm!. The OH-
BNNSs, however, exhibit the £,, phonon mode at 1364.5 cm™!, corresponding to a red shift
of ~ 3cm!. This support the assertion that few-layer OH-BNNSs are peeled off from their

host materials.
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Fig. S5 (a) The XPS survey scans of the OH-BNNSs and OH-BN show that the OH-BNNSs exhibit
essentially the same compositions as the OH-BN. (b) High-resolution B1s XPS scans of the OH-

BNNSs shows that N atoms are bound only to B atoms, without any oxygen.
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Fig. S6(a) The TEM image of the BNNSs obtained by direct treatment of h-BN powders in H,O,
under alkaline solutions. Ultrathin nanosheets were successfully prepared. (b) The FT-IR spectra of
BNNSs and OH-BNNSs show that the lack of-OH groups on the BNNSs surfaces, as the two peaks

assigned to B-O-H vibrations both disappear in BNNSs.
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Fig. S7 Digital photograph images of BNNSs and OH-BNNSs suspensions in ethanol, IPA and DMF
for 1 week after sonication. The inset shows digital photograph images of these three dispersions from

a week ago.
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Fig. S8 TGA-DTG plots of the pure TPU resin (down) and the TPU composite containing 30wt% OH-

BNNSs (up)
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