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Fig. S1

Fig. S1 Macroporous WO3 nanotubes (NTs) synthesized by polystyrene (PS) colloid templating with different 
shell composite solution feeding rates (fs): (a) fs=30 μL/min, (b) fs=80 μL/min, and (c) fs=100 μL/min.



Fig. S2

Fig. S2 (a) TEM image of Pd-loaded macroporous WO3 NTs, (b) magnified TEM image of (a) with spherical 
pores on the surface, and (c) pore size distribution. The average pore diameter is 173. 



Fig. S3

Fig. S3 X-ray photoelectron spectroscopy (XPS) analysis of Pd-Porous WO3 NTs: (a) Survey scan of Pd-Porous 
WO3 NTs. High-resolution spectra in the vicinity of the (b) W 4f, (c) O 1s, and (d) Pd 3d.



Fig. S4

Fig. S4 Dynamic response transition characteristics of dense WO3 NTs, porous WO3 NTs, and Pd-Porous WO3 
NTs at (a) 500 ppm and (b) 10 ppm.


