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Emission spectrum of the UVC lamp
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Figure S1. Emission spectrum of the UVC lamp



FT-IR spectra of PMMA and PMMA@W18049
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Figure S2. a) FT-IR spectra of PMMA (black line) and PMMA@W 13049 (blue line) and related
zoom (b) of the range 1100-500 cm™.



Structural and electronic characterization of Wi1sO49 nanorods.

Figure S3. SEM images of the pristine W1sO49 nanowire bundles at high and low magnifications,

(a and b, respectively). Low and high magnification TEM images of the W1sO49 nanowire bundles,
(c and d, respectively). Inset in (d) is the corresponding SAED pattern.

The SEM images in Figure S3a and b show that each bundle is about 50 nm in diameter and up to
3 um in length. TEM analysis confirmed that these as-prepared WisO49 nanowires consisted of
ultrathin nanowires of only ca. 2-5 nm in diameter and up to 2 um in length, which were self-
assembled into larger bundles. Further, SAED pattern and corresponding HRTEM lattice images
(Figure S3c and d) showed that these nanowires are all single crystalline, with the same growth axis
(i.e. the nanowire axis) along the <010> direction, perpendicular to the parental (010) which has a

spacing of 0.379 nm. This is a typical character of the bundled 1-D nanostructured materials.
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Figure S4. (a) XRD pattern, (b) XPS survey spectra, (c) and (d) XPS curve-fitting of the high-

resolution W 4f and O 1s photoelectron signals of the bundled W13O49 nanowires, respectively.

The XRD patterns (Figure S4a) of the synthesised WOx match well with JCPDS No: 01-073-2177,
confirming the dominant base crystalline feature of the WigOs9 monoclinic phase, with lattice
constants of a = 0.1832, b = 0.379, ¢ = 1.404 nm, and = 115.03°. Two main diffraction peaks at
20 at about 23.2° and 47.5° can be assigned to the (010) and (020), respectively (Figure S4a). The
strongest intensity of the (010) plane is indicative of that the nanowires are preferably grown along
the <010> direction, and thus very weak intensities of other planes in the profiles, such as (210),
(012), (310) and (113), which is a typical feature of the 1-dimensional nanowires. The d value of
plane (010) derived from the XRD pattern is 0.379 nm, which matches well with the d value from
the SAED pattern of W13O49 nanowire bundles (Figure S3).

The XPS survey spectrum of the WisOs9 nanowires is shown in Figure S4b. The atomic

concentration percentages of O and W are 74.4 and 25.6, respectively. The results of the curve-



fitting of the W 4f and O Is signals of the WigOs9 nanorods are shown in Figure S4c and d,
respectively. The W 4f core level spectrum of the W1sO49 sample can be deconvoluted into two
doublets of W 4f7, and W 4fs, components. The main doublet consists of W 4f;, and W 4f5),
components located at BE = 36.4 eV and 38.6 eV, respectively, and assigned to the W' oxidation
state, as in WO3. The W 4f;7, and W 4f5» components of the second doublet at BE = 34.9 eV and
37.0 eV, respectively, are attributed to the presence of the W>" oxidation state. The peak located at
~BE =42.5 eV corresponds to a loss feature.

In the curve-fitting of the O 1s spectrum (Figure S4d) two main components were observed, located
at BE = 530.8 eV and 532.4 eV. The peak at lower binding energy corresponds to the oxygen O*
species in the lattice of oxide. The higher binding energy peak can be attributed to O*", 0", and OH"

species in the oxygen-deficient regions.!”
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