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Table S1 Pore structure parameters of TiO2 nanotube scaffold.

Samples BET surface area 

(m2 g-1)

Pore volume

(cm3 g-1)

Mesopore size

(nm)

BC aerogel 149.9 0.8954 13.73

TiO2/BC aerogel 82.5 0.1180 3.50

TiO2 nanotube 

scaffold

1629.0 2.565 3.30



Fig. S1 SEM images of pristine BC (a) and BC/TiO2 hybrids synthesized in ethanol 

with different Ti(OBu)4 concentrations ((b) 0.1 M, (c) 0.5, (d) 1.0 M).



Fig. S2 SEM images of BC/TiO2 hybrids synthesized in isopropanol with different 

Ti(OBu)4 concentrations ((a) 0.1 M, (b) 0.5 M, (c) 1.0 M) and EDS spectrum from the 

sample synthesized at 1.0 M (d).
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Fig. S3 XRD patterns of BC (a), TiO2/BC hybrid (b), and TiO2 nanotubes calcined at 

600 °C (c). 

BC shows three main peaks at around 14.6, 16.9, and 22.9 °, corresponding to the 

crystalline planes of (1 0), (110), and (020) planes of cellulose type I.2, 3 The intensity 


1

of these peaks in the spectrum of TiO2/BC hybrid is much lower due to the presence 

of TiO2 coating. The absence of the diffraction peaks of TiO2 indicates the amorphous 

nature of the TiO2 on BC nanofibers. In the spectrum of TiO2 nanotubes calcined at 

600 °C for 6 h, the transformation from amorphous to crystalline TiO2 is 

demonstrated through the detection of the six characteristic peaks assigned to 

diffraction planes of (101), (004), (200), (105), (211), and (204) of anatase TiO2 

(JCPDS 21-1272). This is understandable since titania obtained through sol-gel 

hydrolysis is amorphous and crystallization can be induced by heat treatment.4
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Fig. S4 TGA-DSC curves of BC (a), BC/TiO2 (b), and TiO2 nanotubes (c). 

BC experiences two continuous weight loss steps in the range of 290–330 oC and 

330–432 oC, respectively, accompanied with two endothermic peaks at about 321 and 

388 °C in the DSC curve (Fig. S4a). The thermal degradation of BC was ascribed to 

dehydration, depolymerization, and decomposition of glycosyl units followed by the 

formation of a charred residue.5, 6 Unlike pristine BC, BC/TiO2 hybrid shows three-



step weight-losses. The slight weight-loss before 170 ºC is ascribed to the loss of 

adsorbed and bonded water. The biggest and fastest weight loss that occurred in the 

range of 251–297 oC with an endothermic peak at about 294 oC is due to the thermal 

degradation of BC fibers. The last weight loss in 306–421 oC range with an 

endothermic peak at about 381 oC is the thermal degradation of BC fibers. Note that 

the decomposition temperature of BC/TiO2 hybrid has shifted from about 290 °C to 

about 251 °C (Fig. S4b), suggesting earlier thermal decomposition of BC in the 

presence of TiO2 coating, which is similar to the promotion of gold and TiO2 

nanoparticles on cellulose because of their catalytic effects.7, 8 For TiO2 nanotubes, 

the weight loss up to 800 oC is only about 9% (Fig. S4c), indicating good thermal 

stability of TiO2 nanotubes. 
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Fig. S5 Pore size distribution of TiO2 nanotube scaffold measured by mercury 

intrusion porosimetry.
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