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Table S1. — Preliminary analysis and control procedures.



As part of the preliminary studies, basic control experiments were conducted, and the
effects of various methylene blue (MB) decolorization configurations were examined:
MB alone, visible light alone, SPS alone, glucose alone, SPS + visible light, SPS + glucose
in the dark, glucose + visible light without SPS, and full SPS/Vis/glucose.

The results are summarized in Table S1.

The following conditions were used in the preliminary studies: Coms = 5 ppm;
pH = 6.0; Time = 70 min; SPS = 30 mM; Glucose = 230 mM.

The first stage of the study was to verify the individual effects of visible light, SPS, and
glucose on the decolorization of methylene blue. The objective of this stage was to
determine whether the presence of visible light, SPS, or glucose alone causes the dye

to decolorize.

As shown in Table S1, the decolorization of MB in the presence of only visible light or
only glucose does not cause the dye to decolorize. The combination “MB + glucose
+ visible light without SPS” was also tested, and the results confirmed that even the
presence of two stimulants without SPS does not cause MB to decolorize. Conversely,
the presence of SPS alone does not result in a significant decolorization effect (less than
10%). The possibility of MB decolorization without SPS activation is not a new
phenomenon; however, it has significantly weaker oxidizing potential compared to
activated SPS. The same was true for the “SPS + Visible light” system, where the
decolorization effect was also negligible (less than 10%), since decolorization is
possible without SPS activation, but the presence of visible light alone, without an
activator, does not yield satisfactory results. A slightly higher decolorization effect was
observed in the “MB + SPS + glucose in the dark” system (just under 16%) due to
electron transfer from glucose to SPS, which acts as a stimulant for this oxidizing agent.
However, without the presence of light (an additional energy source for SPS
activation), the decolorization effect was unsatisfactory. Under experimental
conditions, the combined SPS/Vis/glucose system exhibited more than twice the

efficiency (32% decolorization effect), and this system was subsequently optimized.



Table S1. Preliminary analysis and control procedures.

Glucose =230 mM

Process Experimental Conditions Decolorization Effect [%]
MB alone pH=6.0 0.00+0.00
Cove) =5 ppm
Time =70 min
MB + visible- pH=6.0 0.00+0.00
light alone Copvsi=5 ppm
Time =70 min
MB + SPS alone | pH=6.0 9.87£1.04
Covei =5 ppm
Time =70 min
SPS =30 mM
MB + glucose pH=6.0 0.00+0.00
alone Covei =5 ppm
Time =70 min
Glucose =230 mM
MB + SPS + pH=6.0 9.89+1.02
visible light Covei =5 ppm
Time =70 min
SPS =30 mM
MB + SPS + pH=6.0 15.61+1.78
glucose in the | Covej=5 ppm
dark Time =70 min
SPS =30 mM
Glucose =230 mM
MB + pH=6.0 0.00+0.00
glucose + Copver= 5 ppm
visible light Time =70 min
without SPS Glucose =230 mM
SPS/Vis/glucose | pH = 6.0 32.00+2.21
Covei =5 ppm
Time =70 min
SPS =30 mM




