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Photolysis experimental setup
Fig. S1 is a schematic of the photolysis experiments measuring Enro photolysis, assessing ROS
production and measuring toxicity under three different light conditions. The distance from the

UV lamp to the beaker can be adjusted to vary the irradiation intensities.
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Fig. S1. Experimental schematic of the photolysis experiments under UV light irradiation.
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Quantum yield of Enro photolysis under different light conditions
The integral quantum yield is:

® = (number of events) + (number of photons absorbed) (S1)

For a photolysis reaction:

® = (amount of reactant consumed) <+ (amount of photons absorbed) (S2)

By this means, the quantum yield of Enro photolysis could be calculated by the light
intensity and the decomposed Enro concentrations. The respective light intensities of UV-254,
UV-365 and solar in the centre of the reactive solutions were 19.2, 14.0 and ~6.0-7.3 mW cm 2.

The energy of a photon is given by the equation:

E=hc+A(S3)

The irradiation area of the photolysis reactor was 15.9 cm?. After irradiation for 30 min, 99.8,
99.4 and 93.8% Enro reduction respectively occurred at initial concentration of 10 mg L™
under light conditions of UV-254, UV-365 and solar. The respective amount of photons
absorbed was 7.04 x 10%, 7.42 x 10 and (~3.43-4.18) x 10% under UV-254, UV-365 and
solar irradiation. The respective amount of reactant consumed was 3.34 x 10'®, 3.32 x 10'® and
3.14 x 10*® under UV-254, UV-365 and solar irradiation. Thus the respective quantum yield

was 0.47, 0.45 and ~0.75-0.92% under UV-254, UV-365 and solar irradiation.
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Effect of NO3; on Enro photolysis kinetics
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Fig. S2. Effect of NO3™ on Enro photolysis kinetics under different light irradiation conditions (a) solar,

(b) UV-365, (c) UV-254 at pH = 7.1 and initial Enro concentration of 10 mg L.

UV-Vis absorption spectrum of aqueous solution of sodium nitrate

The UV-Vis absorption spectrum of sodium nitrate in DI water is shown in Fig. S3. The
absorption spectrum of sodium nitrate contains one bond in the wavelength region of

~250-370 nm, which was consistent with previous study reported by Otten et al.t"
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Fig. S3.  UV-Vis absorption spectrum of sodium nitrate in DI water.

Primary phototransformations and subsequent reactions of nitrate upon light irradiation
NO; + H,O + hv — NO," + -OH + OH " (S4)
NO; +hv — NO, + O (°P) (S5)
NO, + H,0 + hv — NO- + -OH + OH (S6)
NO, + -OH — NO, + OH™ (S7)

2 NOZ'—) N204 (88)

Detection of ROS in aqueous solution of sodium nitrate

To elucidate the underlying photolysis mechanism of Enro in the presence of nitrate, ESR was
conducted to detect ROS in the sodium nitrate solution upon light irradiation. In this study the
nitrate solution was excited in ESR cavity by 254 and 532 nm. As shown in Fig. S4, four
characteristic peaks of the DMPO-O," spin adducts could be detected under light irradiation
(254 and 532 nm) whereas no such signal was detected without direct light irradiation, which
indicated that O, was generated upon irradiation of sodium nitrate solution. No appreciable
signals of TEMP—'0, and DMPO—OH spin adducts were detected in sodium nitrate solution
under irradiation, which indicated that no detectable amounts of 'O, and *OH were generated in
sodium nitrate solution. Despite failure to detect *OH in nitrate solution by ESR, O,
dismutation can generate H,O,, which can be decomposed to *OH under irradiation.”) DMPO

and TEMP in the absence of sodium nitrate were irradiated while no signals were detected,

which indicated that DMPO, TEMP and water could hardly initiate any ROS generation.
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Fig. S4. ESR spectra recorded at ambient temperature of nitrate for DMPO-0O," in red, TEMP-'0, in

blue, DMPO—+OH in pink and control in white.

S7. Effect of HA on Enro photolysis
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Fig. S5. Effect of HA on Enro photolysis kinetics under different light irradiation conditions (a) solar,

(b) UV-365, (c) UV-254 at pH = 7.1 and initial Enro concentration of 10 mg L *.
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Detection of ROS in aqueous solution of HA

To elucidate whether HA can act as photosensitiser, ESR technique was conducted to
investigate the photogenerated ROS in the aqueous solution of HA. As shown in Fig. S6, no
DMPO-'0, spin adducts was detected with or without light irradiation of HA, which indicated
that 'O, was not produced in the aqueous solution of HA. However, six characteristic peaks of
the DMPO-O," spin adducts could be found under light irradiation, whereas no such signal
was detected without direct light irradiation, which indicated that O, was produced in the
aqueous solution of HA. Moreover, four characteristic peaks of the DMPO—+OH species, a
1:2:2:1 quarter pattern, were clearly found with light irradiation whereas no such signal was
detected without direct irradiation, which indicated that *OH was generated in the aqueous
solution of HA. In conclusion, both O, and *OH was generated in aqueous solution of HA

upon light irradiation.
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Fig. S6. ESR spectra of the HA aqueous solution recorded at ambient temperature for (Al)
DMPO—+OH without direct irradiation, (A2) DMPO—+OH under irradiation of 532 nm, (B1) TEMP-'0,
without direct irradiation, (B2) TEMP—"0, under irradiation of 532 nm, (C1) DMSO-O,"~ without direct

irradiation, (C2) DMSO-0,"" under irradiation of 532 nm.

UV-Vis absorption spectrum of aqueous solution of HA

As shown in Fig. S7, the UV-Vis absorbance of HA decreases monotonically with increasing
wavelength. The absorbance determined at wavelength less than 250 nm is much higher than
determined at longer wavelength and causes a sharp slope at the shorter wavelength (< 300 nm).

This phenomenon was also observed by many previous studies.®®! The absorbance at longer
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wavelength (>400 nm) is relatively low as compared with those observed at UV and sub-UV

ranges (~200-400 nm).
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Fig. S7.  UV-Vis absorption spectra of HA in DI water.

MS-MS spectra of the photolysis products

The MS-MS spectra for Enro photolysis products under different light conditions are shown in
Fig. S8. MS-MS spectra showed F, cyclopropane or ethyl were abstracted from the ions at
m/z 316.3 (1), 332.1 (2) and 374.1 (4) during Enro fragmentation. The ion at m/z 301.2 (3)
obtained by MS-MS spectrum showed the abstraction of COOH and ethyl during Enro
fragmentation. MS-MS spectrum showed F and CO, were abstracted from the ion at m/z 263.1
(5) during Enro fragmentation. The ion at m/z 268.1 (6) obtained by MS-MS spectrum showed
the abstraction of H,O and CO, during Enro fragmentation. The ion at m/z 226.2 (7) obtained
by MS-MS spectrum showed the abstraction of CO, during Enro fragmentation. The ion at
m/z 230.1 (8) obtained by MS-MS spectrum showed the abstraction of H,O during Enro

fragmentation.
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Fig. S8. MS-MS spectra for Enro photoproducts under different light conditions. Note that the products

1-4 were under irradiation of solar, UV-365 or UV-254; products 5-7 were only under irradiation of

UV-365 and UV-254. The parent ions correspond to the pseudomolecular peak ions [M+H]".
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