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Abstract: Naphthalene (NAP) has received particular attention due to its impact on the environment
and human health, mandating its removal from water systems. In this work, the abatement of NAP
in the aqueous phase was achieved using persulfate (PS) activated by Fe (III) and monochromatic
LED light at a natural pH. The reaction was carried out in a slurry batch reactor using goethite as
the Fe (III) source. The influence of the PS concentration, goethite concentration, irradiance, temper-
ature and presence of organic matter, chloride, and bicarbonate on the abatement of NAP was stud-
ied. These variables were shown to have a different effect on NAP removal. The irradiance showed

a maximum at 0.18 W - cm™2

where the photonic efficiency was the highest. As for the concentra-
tion of goethite and PS, the influence of the first one was negligible, whereas for PS, the best results
were reached at 1.2 mM due to a self-inhibitory effect at higher concentrations. The temperature
effect was also negative in the PS consumption. Regarding the effect of ions, chloride had no influ-
ence on NAP conversion but carbonates and humic acids were affected. Lastly, this treatment to
remove NAP has proved to be an effective technique since minimum conversions of 0.92 at 180 min

of reaction time were reached. Additionally, the toxicity of the final samples was decreased.
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Figure S1. Schematic representation of the experimental setup.

Table S1. Initial and end pH of the different experiments summarized in Table 1.

Experiment pHy pHy
B1 7 5.01
B2 7 6.50
B3 7 5.55
R1 7 3.09
R2 7 3.33
R3 7 3.17
R4 7 3.19
R5 7 3.19
R6 7 3.25
R7 7 3.19
R8 7 2.94
R9 7 3.02
S1 7 3.06
S2 7 6.72
S3 7 6.95
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Figure S2. Temporal evolution of NAP and PS conversion, (R1). Determination of reaction time
and study. Maintaining Cyapo = 0.1 mM,Cpso = 1.2mM, I =018 W - cm™2,Csop = 0.1 g -

L™t and 25°C.
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Figure S3. Discretized spectral irradiance measured at the reactor window for different lamp nom-
inal powers (Pn).
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Figure S4. Images of the physical appearance of the reactor medium corresponding to run S3 Cyapg = 0.1 mM,Cpso =
1.2mM, I =018W -cm™2,Cy . = 50 ppmand Csop = 0.1 g - L71.. a) Medium without illumination b) Medium illumi-
nated by LED lamp. Images of the physical appearance of the reactor medium corresponding to run R3 Cygpo =

0.1mM,Cpso = 1.2mM, I =018 W - cm™2? and Czop = 0.1 g - L™1.. ¢) Medium without illumination d) Medium illumi-
nated by LED lamp.



