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Experimental Section

Reagents. cadmium powder (Cd, 99%), selenium powder (Se, 99%) and oleic acid (OA, 90%) were purchased
from Aladdin.

Preparation of Au catalyst. FTO substrates with an area of 2x2 cm? were ultrasonically cleaned in deionized
water and ethanol, subsequently, Au nsnoparticles was deposited on FTO substrates by magnetron sputtering with
a sputtering current of 20 mA for 25 s.

Preparation of precursors. 89.9 mg Cd powder and 80 mL OA were added into a 100 mL reagent bottle and then
heated in an oil bath at 200 °C with magnetic stirring for 1 hr. 63.0 mg Se powder and 80 mL OA were added into
a 100 mL regent bottle and then heated in an oil bath at 200 °C with magnetic stirring for 1 hour. Then the two
solutions of precursor were cooled naturally down to room temperature.

Synthesis of CdSe NWs. The FTO substrate with Au NPs was immersed in 5 mL OA suspension of Cd powder
and 5 mL OA suspension of Se powder, and the reactor was radiated by microwave at 2.45 GHz with maximum
power of 300 W. The temperature inside the reactor was monitored in real time. After reaction, the sample on FTO
substrate was taken out from the microwave reactor and washed with acetone and ethanol. For comparison,
nanowires were also synthesized using SLS mechanism carried out with laser-activating-catalyst technique!, where
the same precursors was irradiated with a Nd:YAG pulsed laser. The laser wavelength, pulse width, current
frequency and irradiation time were 1064 nm, 15 ms, 110 A, 1 HZ and 5 min, respectively.

Characterization: The morphology and structure were determined by SEM (Hitachi S-4800) and TEM (JEOL-
2100F), the latter instrument is equipped with a field emission gun, EDS and EELS units. The products on the
substrate were directly observed by SEM, while for TEM characterization, the nanowires were scraped from
substrate, dispersed in ethanol, and the dipped onto a cooper grid with carbon film. The phase structures were
investigated by XRD (D8 advance). Absorption spectra were recorded with a Hitachi U-4100 UV-Vis near-

infrared spectrophotometer.
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Photocatalytic Experiments: The photocatalytic activities were evaluated by degradation of methyl blue (MB) at
room temperature. In each experiment, samples were put into 8 mL MB solution (20 mg L) and then irradiated

with a 500 W Xe-lamp (200 nm < A < 700 nm). At a given time interval, the residual concentration of MB was

tested by UV-Vis spectrophotometer.

Supporting Calculation
Calculation on temperature rise. The precursor solution does not absorb microwave due to low dielectric
property of OA solvent, the microwave energy was mainly absorped by metal nanoparticles and conductive FTO

substrates. The temperature rise is then calculated by
P-t-Cu=c(T-423K) (1)
where P is the microwave energy absorbed by the gold particle at 300 W, t is the time for temperature rising to
goal temperature (423 K), ¢ is the specific heat of Au (0.131 J g'! K1), Cyps is per particle absorption cross-section
at 12.2 cm (microwave wavelength) which could be modelled by the Mie’s theory. When gold nanoparticles size is

less than mean free path of electrons (42 nm), such as 10 nm, the size effect should be considered for determining

its dielectric constant:
- : _ bulk bulk
g(w,R)=¢&(wR) +i-g(w,R) =" (w)-¢e " (w)+ ep(w,R) )
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Among them, for gold, the first two items are equal in equation (2). According to experimental study of Raschke et

1
al2, Mg s oy Vi 14 g5,

So, the complex dielectric constant of gold nanoparticles is calculated by

1 1
n=ﬁll£%+s§+sl K=ﬁ le%+s§—£1
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Supporting Figures
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Fig. S1 (a) Au-Cd and (b) Au-Se binary phase diagrams.
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Fig. S2 Characterizations of products prepared by using bare FTO glass without gold catalysts. (a) SEM image, (b)
XRD profile, (c) TEM image, the inset is SAED pattern, (d) EDS profile.
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resolution TEM image
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Fig. S4 Absorbance spectra of CdSe NWs by SSS growth under microwave heating (MSSS-CdSe, blue line) and

SLS growth by laser heating (LSLS- CdSe, orange line).
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Fig. S5 Absorbance spectra of the mixture of CdSe NWs with MB solution (a) NWs by microwave heating, (b)
NWs by laser heating. (c) Plot of the natural logarithm of the concentration (C) of MB normalized against the

concentration (Cy) before the photocatalytic reactions as a function of the reaction time (t).
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