Supplementary Material

Direct comparison of XRD patterns: before and after gamma-irradiation

In order to show directly the effects of radiation on samples, the overlay of the XRD patterns of

the composites before and after gamma irradiation are displayed in the figure below.
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Figure 1 XRD patterns of the composite samples before and after gamma irradiation. (a) BNNT-39; (b) BNNT-47; (c) BNNT-66.
FTIR data from repeated measurements

In our study, XRD and FTIR measurements were repeated on different samples to examine the
reproducibility of the results. Figure 2 below shows the FTIR spectra obtained from repeated
measurements on non-irradiated and gamma-irradiated TPU. It should be noted that changes in
intensities of the bands in FTIR spectra of the TPU before and after gamma irradiation were

observed but these variations were within the error of the repeated measurements
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Figure 2 ATR-FTIR spectra of repeated measurements on TPU before gamma irradiation after gamma irradiation. Different
range of the FTIR spectra are shown in (a) and (b) panels.



SEM of materials before and after gamma irradiation

The following figures show the SEM micrographs of various samples before and after the
irradiation. The SEM were operated at an electron beam energy of 1 keV to minimize the effect
of electron beam on the non-conductive materials. A comparison of the images from buckypaper
samples (full BNNT) indicates that no changes are apparent after sample irradiation. Similar
comparison of the images on BNNT composites, reveals indication that there may be melted
TPU. This is more notable in the after-irradiation samples, therefore it cannot be exclusively
attributed to the electron beam in the SEM measurements. Radiation damage in TPU caused by
gamma radiation may weaken TPU which in turn would make the TPU more susceptible in

further damage (i.e. partial melting) by electron beam in SEM.
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Figure 3 SEM of BNNT bucky paper is shown before (top panel) and after irradiation (bottom).



BNNT-39
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Figure 4 SEM of BNNT-39 is shown before (top panel) and after irradiation (bottom).



BNNT-47
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Figure 5 SEM of BNNT-47 is shown before (top panel) and after irradiation (bottom).



BNNT-66
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Figure 6 SEM of BNNT-66 is shown before (top panel) and after irradiation (bottom).



