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Figure 1 Schematic illustration showing (a) the synthesis of Cu,O
nanocubes and (b) S*™ detection based on photothermal enhancement
induced by the transformation from Cu,O nanocubes to CuS nanocages
(color online).
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Figure 2 (a) Schematic illustration of the transformation mechanism
from Cu,O nanocubes to CuS nanocages. (b) SEM image of Cu,O
nanocubes. (¢) SEM, (d) TEM, and (¢) HRTEM images of CuS
nanocages. (f) EDX elemental mapping of CuS nanocages. XRD
patterns of (g) Cu,O nanocubes and (h) CuS nanocages (color online).
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Figure 3 (a) UV-vis-NIR spectra of the different reaction systems; (b) under 808 nm laser irradiation (1 Wcmfz) for 10 min, photothermal
conversion performance of the different reaction systems and (c) the corresponding photothermal images (color online).
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Figure 4 (a) Temperature variation curves of the probe with varying concentrations of S”” under irradiation with an 808 nm laser aw em ™, 10 min)
and (b) corresponding photothermal images; (c) linear calibration plots of AT-AT, versus S”” concentration (20-300 uM) for different durations of

irradiation; error bars represent n = 3 (color online).
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Figure 5 Selectivity and anti-interference investigations of this method for S* detection: (a) AT when other potential interfering substances
(200 uM) were added instead of s> (200 uM) after irradiation 8 min; inset exhibits the corresponding photothermal images after irradiation 8 min.
(b) AT when other potential interfering substances (2 mM) were added together with s> (200 uM) after irradiation 8 min; the substances numbered as

1-23 were: Fe’'. Cu’". Ba™. Na'. K. Mg*". zn”". Ca’*. Pb’". Ni'". Hg". Cr’'. CI'. NO,". SO,". Br .
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Table 1 Results of the spiked S*” detection in real samples

I". CO,"". CH,COO™.

S BRFE TR (M) MFFE (uM) [EZR (%, n=3) RSD (%, n=3)
150.0 148.5 99.0 5.7
FA1” 200.0 207.2 103.6 7.9
250.0 244.4 97.8 6.5
150.0 148.9 99.3 22
k2" 200.0 188.6 94.3 73
250.0 234.4 93.7 7.1
150.0 166.3 110.8 74
Fik3% 200.0 207.2 103.6 10.7
250.0 257.9 103.2 25
150.0 134.1 89.4 42
i7k4? 200.0 212.1 106.1 4.1
250.0 261.7 104.7 73
150.0 136.6 91.1 5.8
A3k 200.0 198.5 99.3 32
250.0 2283 91.3 10.0
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Manipulating the transformation of Cu,0 nanocubes to CuS
nanocages for signal-enhanced photothermal detection of sulfur ions
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Abstract: A novel photothermal approach has been developed for the detection of sulfide ions (S¥). This sensor
capitalizes on the introduction of S* to expedite the transformation of cuprous oxide (Cu,0O) into copper sulfide (CuS),
thereby augmenting the photothermal effect of the probe. This enhancement enables the quantitative analysis of S* with
remarkable selectivity, achieved through a distinctive “turn-on” photothermal signal. Furthermore, the method
incorporates the utilization of a portable infrared camera for signal reading, offering advantages such as cost-
effectiveness, rapid detection, and straightforward operation. These features collectively position this approach as a
promising solution for on-site monitoring of S levels in environmental water samples.
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