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ZnO Nanorod Synthesis

In our ZnO nanorod synthesis, we used a two step proce-
dure in which ZnO nanoparticle seeds were first synthesized
in alcohols and then used as nucleating agents for nano-rod
growth in aqueous medium. For ZnO nanoparticle synthesis,
0.04 g of NaOH was first dissolved in 8 mL of methanol at
70 °C. 0.219 g of zinc acetate dihydrate was also separately
dissolved in 2mL of methanol at 70 °C and added dropwise
into the NaOH solution with refluxing under stirring at 70 °C
for 1 hr, which results in a transparent ZnO seeds solution.
To synthesize ZnO nanorods, 30 mL of an aqueous solution
of zinc nitrate hexahydrate (2.975 g) and hexamethylene-
tetramine (1.402 g) were prepared in a reinforced one-neck
glass flask. After directly adding 1 mL of the cooled ZnO
seed solution into the aqueous solution, the flask was sealed
with a Teflon cap and heated at 90 °C for 1hr in an oil bath.
The length of the ZnO nanorods was easily controlled by the
reaction time; the heating for one hour at 90 °C was
sufficient for growing the nanorods to about 150 nm in
length while maintaining their diameter to be constant. After
cooling the solution, ZnO nanorods were centrifuged,

Figure S1. The HRTEM image of the ZnO seeds in which the sale
bar is 5 nm.

washed with deionized water and methanol, and dried in a
vacuum oven.

Measurements

UV-vis absorption spectra and photoluminescence spectra
were obtained using spectrophotometer (JASCO V-670).
The crystallinity and crystal structures were investigated by
X-ray Diffractometer and a high-resolution transmission
electron microscope (HRTEM; TECNAI, G2 F30 S-Twin,
operated at an acceleration voltage of 300 kV), for which
samples are prepared by drop casting a diluted solution on a
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Figure S2. The X-ray diffraction spectrum of the ZnO nanorods.
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Figure S3. The EDS spectrum of the ZnO nanorods modified by
BT and PTT, and Zn-porphyrin.
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Figure S4. The FT-IR spectra of 5-(4-Pyridyl)-1H-1,2,4-triazole-

3-thiol (PTT), Zn-porphyrin, and ZnO nanorods modified by
butanethiol, PTT and Zn-porphyrin.



