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1. Raman band position and assignment of Benzene, Toluene, Cyclohexane and Ben-
zenthiol

The Raman band positions and assignments of Benzene, Toluene, Cyclohexane and
Benzenthiol are listed in Table S1.

Table S1. Raman band position and assignment of pure Benzene, Toluene, Cyclohexane and Benzenthiol.

Raman shift Benzene Toluene Cyclohexane

[em ] [1] 2] 1] Benzenethiol
[3]

784 1 Ring stretching

802 Ring stretching

992 1 Ring breathing

12 Trigonal

998 ring bfeath.
1002 12 Ring breath.

1032 CH def.

1445 CH: bend.

1574 8a CC stretch.

2. Raman mapping of Plasmonic Substrates

SERS measurements have been performed on different positions of the plasmonic
substrates, functionalized with benzenthiol, to evaluate their enhancement factor and ho-
mogeneity. The spectra reported in Figure S3 are collected on different positions of an
AuNSs sample and show a comparable intensity, index of good homogeneity of the sam-
ples. The intensity of the Raman mode at 998 cm™! has been used to calculate the enhance-
ment factor of the substrates [4,5].
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Figure S1. Raman spectra of benzenthiol on plasmonic substrate.

3. Experimental setup detection and first test

A homemade closed detection setup was realized, which allows one to incubate the
plasmonic sample with the Xylene analyte and to directly perform the detection measure-
ments in the closed cell through an optical window. The picture of the detection device is
shown in Figure S1. It consists of a round teflon support with inlet and outlet tubes where
a plasmonic sample of dimension 2.6 x 1.5 cm could be located. The device can be closed
from the top through a teflon ring with a polymer o-ring resting over a thin glass window.
The device can be hermetically closed through small screws. SERS measurements are per-
formed by placing the device directly under the microscope objective, which should have
a working distance corresponding at least to the thickness of the optical glass window.

Figure S2. Picture of the closed homemade SERS detection setup.

First, tests were done incubating the Au NSs-TEPS substrate in pure liquid Xylene;
the substrates were air-dried and then put into the closed detection setup. The results with
785 nm excitation wavelength and 0.8 mW laser power (50x objective and 20x30 s spectra
accumulation) are shown in figure S2, where the signal of Xylene on the Au NSs-TEPS
substrate is also compared with a sample incubated with toluene on a similar substrate.
The Raman spectra are also collected as soon as the sample is inserted into the detection
seup and after a 10 and 30 minutes later.



The xylene and toluene signals on Au NSs-TEPS substrates are compared with pure
liquid xylene and toluene signals: the characteristic Raman peaks are clearly visible right
after incubation in the pure liquid and allow discriminating Xylene from toluene. After
only ten minutes, the signals of Xylene are significantly lower, indicating a fast desorption
of the analyte molecules from the sol-gel matrix, while after 30 minutes, the signals of
toluene are lower but still detectable.
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Figure S3. Raman/SERS spectra for AuNSs-TEPS substrates incubated in liquid Xylene (a) and tol-
uene (b).

4. Local Temperature detection

Local temperature was measured using Stokes and Anti-Stokes Raman measure-
ments performed on a 'naked' SERS substrate functionalized with benzenethiol. By re-
cording both the Anti-Stokes and Stokes signals of a given Raman mode, it is possible to
calculate the temperature on the substrate through the relation [6]:

Igsto _ <(‘)L B wi)4 e_lfclg)f"
Is¢o w, + w;

For this measurement, a calibration with a liquid reference is needed, in order to per-
form a relative temperature measurement, independent of instrumental factors. In this
case, liquid toluene was measured and the kT value was set at room temperature. In
doing so, an instrumental correction factor ¢ could be calculated, which can be then ap-
plied to the measurements on the SERS substrates. Measurements were made at three dif-
ferent incident laser powers, ranging from 80 uW to 0.8 mW. The temperatures on the
substrate are found to range from 60 to 110 °C, depending on the laser power used.
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