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Figure S1. Multiple light scattering results for h-BN and hydroxylated h-BN in water (concentration
of 0.5 wt%).
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Figure S2. h-BN and hydroxylated BNO laser granulometry in water: (a) surface and (b) number
(concentration of 0.5 wt%).

Since the dispersion of h-BN particles in water was poor, we used the same measure-
ments in isopropanol for its close surface energy with h-BN, as reported by Coleman et al
[73]. The h-BN particles demonstrated an average volume size of 1.52 pum (Figure SI),
which was in accordance with the SEM images. This proved that h-BN particles are much
better dispersed in isopropanol than in water. Another peak was noted at 0.27pm, show-
ing that there were two size populations. However, the peak at 1.5 um was much more
intense even though the SEM images showed that there were more platelets at 0.1-0.5 pum;
this was due to the more important volume of the biggest platelets. The BNO®W and
BNO#HNO3 showed similar results, with a slight increase in peak at 2.1 pm. The BNOBM
showed a different behavior, where the biggest peak was marked at 12.69 pm, indicating
that agglomerates were formed in the sample and that a sonication of more than 1 minute
was needed to break those agglomerates. Two other peaks at 1.57 and 0.21 pm were no-
ticed, which confirmed that the ball milling exerted a breakage of particles. Many small
pieces were detected, but as their volume was small, their peak was insignificant in com-
parison with the one at 12 um. In conclusion, it is safe to say that the results of the SEM
images, sedimentation, and granulometry are in agreement.
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Figure S3. h-BN and hydroxylated BNO granulometry in isopropanol (volume %).
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Figure S4. Multiple light scattering results for h-BN and silane-grafted h-BN in water.
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Figure S5. Multiple light scattering results for h-BN and silane-grafted h-BN in toluene.

The transmittance curve represents the transparence of the sample: the higher the
amplitude of the transmitted light is, the more transparent the tube will be. The tube will
be transparent if particles are small and few in number. The amplitude of transmitted light
was really high generally around one peak. This peak was situated in the higher part of
the tube, where particles were less numerous and small. This could be explained by the
fact that transmitted light could not pass in the lower part of the tube due to the phenom-
enon of sedimentation, in which numerous very large particles accumulate mostly at the
bottom and in the middle of the tube, blocking the transmission of light.

The backscattered curve represents the opacity of the sample: the higher the ampli-
tude of the backscattered light is, the more opaque the tube will be. The tube will be
opaque if there are numerous very large particles in suspension. Significant sedimentation
was obvious only a few minutes after starting the experiments. The particles were com-
pacted at the bottom of the vial, explaining why we observed a high, thin peak at the
beginning of the curve. In the rest of the tube, particles were less numerous, and they
continued to sediment as shown by a decreasing amplitude.

For the BNO-C18 in water, from the position h=30mm to the last position, the curve
was stable, exactly like its transmittance curve. No light was transmitted or backscattered:
the particles did not move. For the BNO-PS in water, a supernatant phase was seen: the
particles accumulated at the top of the tube.

Figure S6 shows the grafting of BNO® with Si-C18. Ball milled hydroxylated parti-
cles BNO®M were grafted with a S5i-C18 silane agent. The FTIR (Figure S6a) spectrum of
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BNOBM/Si-C18 exhibited new bands at 2854 and 2926 cm! that corresponded to methyl
groups of the alkyl part of the silane-grafting agent that was introduced at the edges of
the h-BN platelets. The TGA (Figure S6b) showed a weight loss of almost 2 wt% attributed
to the departure of the Si-C18 agent that was grafted. Pyrolysis, coupled with gas chro-
matography and mass spectrometry detection (Py-GC/MS), confirmed that the loss ob-
served in TGA corresponded to the degradation of the C18 alkyl groups. The samples
were pyrolyzed at 600 °C (Figure Sé6c¢). The chromatogram for h-BN showed no formation
of organic compounds, while the BNO?/Si-C18 chromatogram showed several signals
attributed to linear hydrocarbon molecules generally observed for the decomposition of
long hydrocarbon chains. Indeed, this series of peaks corresponding to the alkane mole-
cules of different lengths is an easily recognizable fingerprint that proved the presence of
the octadecyl group of the S5i-C18 agent. The characteristic peaks of aromatic compounds
(benzene, toluene, styrene, etc.) were also present on the chromatogram, which were at-
tributed to the thermal decomposition of this organic part of BNOBM/Si-C18.
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Figure S6. Grafting of BNOP with Si-C18 (a) FTIR spectra, (b) TGA graph, and (c) Py-GC/MS chro-
matograms of h-BN and BNOBM/Si-C18.
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