Electronic Supplementary Material (ESI) for Chemical Communications.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Single Molecule Level Plasmonic Catalysis - Dilution Study of p-
Nitrothiophenol on Gold Dimers

Zhenglong Zhang,? Tanja Deckert-Gaudig,® Pushkar Singh,* Volker Deckert**

#Leibniz Institute of Photonic Technology, Albert-Einstein-Str. 9, 07745 Jena, Germany.

®Institute of Physical Chemistry and Abbe Center of Photonics, Friedrich-Schiller University Jena,
Helmholtzweg 4, 07743 Jena, Germany.

* Corresponding authors.

Email: volker.deckert@ipht-jena.de

Experimental details and 3 Figures.


mailto:volker.deckert@ipht-jena.de

Experimental details

Sample preparation. SERS active gold nanoparticle dimers were prepared using a wet chemistry method
(J Appl Phys, 2013, 113, 033102.). 200 pl of GD colloid solutions were added to 200 ul of pNTP in
aqueous solution (c = 5 x 107 — 10° M) for 2 hours. Then, 20 pl of the mixture were spin-coated onto

cleaned glass slides marked with position indicators, then dried in vacuum.

Measurements. SERS measurements were performed on an inverted microscope with a x100 objective
(NA=0.9, Olympus, Japan), using 632.8 nm laser excitation with a laser spot size of ~1 um. All spectra
were obtained from a single nanoparticle dimer placed in the center of the laser spot. A notch filter was
placed in front of the entrance of the spectrometer (SP2750i, Princeton Instruments, USA), and Raman
spectra were detected using a CCD detector (P1X1S400, Princeton Instruments, USA) with an acquisition
time of 10 s. All spectra shown are raw and untreated data, only a linear baseline correction was applied

for presentation.
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Figure S1. Time dependent SERS spectra of pNTP (c=10° M). The dominating band at 1332 cm™
(vno2) decreased and disappeared within 10 min, simultaneously, a new peak at 1017 cm™ was detected

after 5 min.
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Figure S2. Representation of number of molecules absorbed on gold dimers. About 1000, 100, and
10 molecules absorbed on a gold dimer for the concentrations of 5x107, 10® and 10° M, respectively.
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Figure S3. Comparison of low wavenumber SERS spectra of pNTP and TP with spectra recorded
during the experiment on a single gold dimer. (a) time dependent SERS spectra of reacted pNTP (c =
10° M) at 3 mW laser at 30 and 60 min. Normal SERS spectra and corresponding molecular structures of
TP and pNTP are shown in (b) and (c), respectively.



