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Experimental section:
Synthesis of SiO, hollow nanofibers (SHNFs): The SHNFs were prepared through a



single capillary electrospinning method. 0.95 g of polyvinylpyrrolidone (PVP)
powder (Mn = 90000) was dissolved in 10 mL of ethanol. Then, 1.6 mL of tetraethyl
orthosilicate (TEOS) was slowly dropped into the above PVP solution to obtain the
precursor. After that, the precursor was transferred into a plastic syringe for
electrospinning under the voltage of 9.5 kV. The products were collected at a distance
about 20 cm to the syringe tip. Finally, the above composites of PVP/TEOS were
calcined at a rate of 0.5 °C min’! and remained for 2 h at 550 °C. Thus, the SHNFs

were obtained.

Synthesis of hierarchical double-walled nickel silicate hollow nanofibers
(NSHNFs): The NSHNFs were prepared through a simple hydrothermal process. In a
typical synthesis, nickel acetate tetrahydrate (0.1 mmol), ammonia chloride (2 mmol),
and NHj3-H,0 (0.2 mL, 28%) were added under stirring to 10 mL of distilled water,
the resulting solution and the as-prepared SHNFs (0.01 g) were transferred into a 15
mL Teflon-lined autoclave. The autoclave was sealed and maintained at 100 °C for 10
h. After the autoclave was cooled down to room temperature, the resulting light-green
precipitates were collected and washed several times with distilled water and absolute

ethanol. The final products were dried under vacuum at 60 °C for 4 h.

Synthesis of AuNPs/NSHNFs: 0.01 g of SnCl, was dissolved in 20 mL of HCI (10
mM) solution. Then, 0.01 g of the obtained NSHNFs was added to the above solution
and stirred for 2.5 h at room temperature. After this, the precipitates were collected by
sedimentation followed by washing with distilled water for five times. Thus, the
activated NSHNFs were obtained. The activated NSHNFs were mixed with 20 mL of
distilled water, then 32.3 um of HAuCly solution (0.0486 M) was added to the above
mixture. After stirring for 10 min, AuNPs/NSHNFs were obtained and washed for

several times with distilled water and absolute ethanol.

Catalytic property of AuNPs/NSHNFs: 1 mg of the as-prepared AuNPs/NSHNFs
was added to 30 mL of aqueous 4-NP solution (0.12 mM). Then, 30 mL of fresh
NaBH, solution (12 mM) was rapidly injected into the above mixture under stirring.
The color of the mixture vanished gradually. Parts of the mixture were taken out after
appropriate time intervals for the determination with UV-vis absorption spectra.

Recycle catalysis experiments were conducted in order to study the reusability of the



catalysts. Similar to the above reduction process, a given amount of the as-prepared
AuNPs/NSHNFs (1 mg) was used to catalyze 4-NP (¢ (4-NP) = 1.2x10* mol L, ¢
(NaBHy) = 1.2x1072 mol L™1). After 10 min of reaction, the catalyst was separated by
centrifugation, and the supernatant was measured by using UV-vis spectroscope.

Then the same procedures were repeated four times.

Characterization: X-ray powder diffraction (XRD) analysis was measured on a
Siemens D5005 Diffractometer with Cu Ka radiation (4 = 1.5418A). Field-emission
scanning electron microscopy (FE-SEM) images were obtained with a XHITACHI S-
4800 microscope. Transmission electron microscopic (TEM) images, high-resolution
transmission electron microscopy (HRTEM) images were obtained on a JEM-2100F
microscope with an accelerating voltage of 200 kV. Brunauer-Emmett-Teller (BET)
surface area was measured on a Micromeritics Tristar 3000 analyzer at 77.4 K. A
Thermo ESCALAB 250 X-ray photoelectron spectroscope (XPS) equipped with a
standard and monochromatic source (Al Ka hv = 1486.6 eV) was employed for
surface analysis. UV-Vis absorption spectra were measured at room temperature with

a UV—vis—NIR (Purkinje General, TU-1900) spectrophotometer.
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Fig. S1 Typical FESEM (a) and TEM (b) images of SiO, hollow nanofibers.
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Fig. S2 XRD patterns of NSHNFs.

Fig. S3 Typical FESEM of NSHNFs.
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Fig. S4 Nitrogen adsorption-desorption isotherm of the as-prepared NSHNFs.
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Fig. S5 UV-Vis absorption spectra of aqueous suspensions of NSHNFs and
AuNPs/NSHNFs; insert is the optical images of NSHNFs and AuNPs/NSHNFs,

respectively.
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Fig. S6 Au 4f XPS spectrum of the as-prepared AuNPs/NSHNFs.
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Fig. S7 The EDX spectrum of the as-prepared AuNPs/NSHNFs.
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Fig. S8 (a) UV-Vis spectra of 4-NP before and after the addition of an aqueous
solution of NaBHy; (b) UV-Vis absorption spectra of 4-NP in the presence of NaBH,4
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Fig. S9 The reusability of the as-prepared AuNPs/NSHNFs.

Fig. S10 TEM image of AuNPs/NSHNFs after four cycles of the catalytic reduction

reactions.



Fig. S11 Typical TEM images of the as-prepared AuNPs/NSHNFs after calcination at

500 °C for 2 h.

Catalyst Size of Au TOF
support/tamplate (nm) (h'Y) Ref.
Boehmite 15-40 0.69 1
SNTs 3-5 46 2
CSNF <5 563 3
Sio, 33+ 0.6 14 4
ZnO 43+ 2.1 3 5
Sio, 7.9 + 2.6 1.2 6
Hollow SiO, 43 = 7 6 7
Si0, 21 38 8
CeO, 3-5 240 9
NSHNFs 2.6 £ 05 298 This work

SNTs: silica nanotubes; CSNF: cellulose single nanofibers

Table S1. Recent studies on the reduction of 4-NP over Au nanocatalysts.
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