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Supporting Information

Figure S1. Diameter distribution of mesoporous silica nanofibers. The black line is a Gaussian fit. The

average diameter is (101 � 24) nm. The total number of measured fibers is 170.
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Figure S2. A) Nitrogen sorption isotherm of mesoporous silica nanofibers. Circles represent the

adsorption branch and squares represent the desorption branch. B) Barrett-Joyner-Halenda (BJH) pore

size distribution obtained from the adsorption branch of the sorption isotherm. The fiber sample has a

BJH pore size of 2.7 nm and a surface area of 1190 m2/g. Its single-point pore volume at a relative

pressure of 0.99 is 0.77 cm3/g.

Figure S3. EDX spectrum of a single mesoporous silica nanofiber embedded with nearly spherical gold

nanoparticles.

Figure S4. Uncalcined mesostructured silica nanofibers with spherical gold nanoparticles adsorbed on

the outside surface. A) Low-magnification TEM image. B) Zoomed-in TEM image. Spherical gold

nanoparticles were prepared by adding 1 mL of 0.0243 M HAuCl4 into 106 mL of boiling 0.0022 M

sodium citrate solution under rapid mixing [D. A. Handley, In Colloidal Gold: Principles, Methods, and

Applications, Vol. 1 (Ed: M. A. Hayat), Academic Press, San Diego, USA 1989, p. 22], followed by

further boiling with stirring for 15 min. The gold nanoparticles prepared according to this procedure

have an average diameter of 8.5 nm. The uncalcined nanofibers were functionalized with 3-

mercaptopropyltrimethoxysilane according to the procedure reported previously (A. Walcarius, M.
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Etienne, S. Sayen, B. Lebeau, Electroanal. 2003, 15, 414). For adsorption, 6.8 mg of the functionalized

nanofibers was first dispersed into 6.8 mL of ethanol, which was then added into 61 mL of as-

synthesized gold nanoparticle solution. The resulting mixture was kept stirring overnight. The presence

of ethanol helps the assembly of gold nanoparticles onto the silica nanofiber surface (S. L. Westcott, S.

J. Oldenburg, T. R. Lee, N. J. Halas, Langmuir 1998, 14, 5396). The nanofibers with the gold

nanoparticles adsorbed on the surface were separated out of the mixture by centrifugation.

Figure S5. TGA traces taken on HAuCl4�3H2O (black), HAuCl4�3H2O-loaded nanofibers undergoing

the additional vacuum drying treatment (blue), and HAuCl4�3H2O-loaded nanofibers without the

additional vacuum drying treatment (red) in air at a heating rate of 10 �C/min. HAuCl4�3H2O exhibits

three stages of weight loss. The first stage from room temperature to 135 �C corresponds to the loss of

H2O. The second stage from 135 �C to 220 �C corresponds to the loss of HCl and Cl2. Cl2 results from

the disproportionate decomposition of HAuCl4 (K. Kuge, G. Calzaferri, Microporous Mesoporous

Mater. 2003, 66, 15). The third stage from 220 �C to 294 �C is due to the disproportionate reaction of

AuCl, producing Au and Cl2. The water content in the gold precursor determined from the TGA trace is

16 wt%, while that calculated according to the formula of HAuCl4�3H2O is 13.7 wt%. The former is

larger than the latter because HAuCl4�3H2O is hygroscopic. The gold-precursor-loaded nanofiber sample

undergoing the additional vacuum drying treatment contains 7 wt% of water, all of which is associated

with the gold precursor, because the weight ratio of the fibers to the gold precursor is 1 to 1. The gold-

precursor-loaded nanofiber sample without the additional vacuum drying treatment contains 18 wt% of
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water. The water content associated with the gold precursor relative to the total weight of the fibers and

the gold precursor is 8 wt%, and the left 10 wt% is associated with the fibers.


