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Supplementary Text

Text S1. lonic analysis at different Fe®* concentrations

As depicted in Figure S2, the direct photolysis of NPM produced a large amount of NO3;™ and NO;™ in the
absence of Fe**, and in the presence of Fe** restricted NO;~ and NOy™ production occurred, which was
consistent with the change of the photolysis rate constant of NPM. NO, produced by direct photolysis of
NPM is hydrolyzed in aqueous media to form NO, and NOs, and nitrogenous species are partially
dissolved during their release from the liquid to the gas phase. The reaction of NOx with O, radicals will
also produce NO;  and NO;". The presence of Fe** provides a strong acid environment (Table S1) and the
protonation of NO, will lead to the release of HONO (Lu et al., 2015; Wang et al., 2021). Upon
irradiation at A>300 nm, Fe*" species (monomeric and dimeric) are known to undergo a redox process
giving rise to Fe(Il) and *OH radicals (Bai et al., 2023). Fe?" cannot coexist with NOs", and NO, gas will
be produced by redox reaction. In short, the addition of Fe*" promotes the conversion of NO; and NO»’
to HONO and NOx. In the presence of high Fe** concentration, the photolysis rate of NPM showed an
increasing trend, and *OH and O, produced under light irradiation were more elevated than those
produced under low concentration of Fe** (Figure 2), which slightly promoted the generation of NO5-

and NO;.

Text S2. Global simulation of NOx and HONO fluxes

We developed the global inventory of the NPM-emitted NOy and HONO fluxes. Gridded and hourly
downward solar radiation data are obtained from the Modern-Era Retrospective analysis for Research
and Application version 2 (MERRA-2) assimilated meteorological fields. We calculated the emission
flux for each model grid at a horizontal resolution of 0.5°x0.625° (consistent with MERRA?2 radiation
dataset) following Eq-S1, but assuming that the environmental NPM concentration is three orders smaller
than the experimental conditions of 0.5 mg L-'. We examined the relationship between HONO and NOx
formation and light intensity from the experimental results, at a fixed NPM concentration level (Figure
S5-S6). The parameterization of HONO and NOx productions from NPM photolysis at Fe’*
concentration of 0.025 mg ml"! used in our estimation is based on Eq-S1:
Yuono=1.58595%107X-1.19123*10™!,  Yno2=6.58261*10"8X-1.81889*10™1°,  Yno=2.58054*10"8X-
1.41507*10"1° Eqg-S1
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61 where y represents the HONO/NOx fluxes, X represents the light density.
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62 Table S1. Measured Photolysis Rate Constants (k) and Half-time (T12) of NPM in aqueous solution at different Fe3*

63 concentrations.

Rate

The concentration of o . Half-time R? Initial
34 a1 Kinetic equation Constants T1)/mi H val
Fe "/ mg.ml (K)/min’! (T12)/min pH value
0 C; = 0.501¢70-00427¢ 0.00427 162.3 0.99438 7.3
0.1 C, = 0.477¢0.00382¢ 0.00382 181.5 0.98757 3.4
0.25 C; = 0.520¢0-00310¢ 0.00310 223.6 0.98065 2.9
0.5 C, = 0.514¢ 000346t 0.00346 200.3 0.98869 2.6
0.8 C, = 0.513¢70-00513¢ 0.00513 135.1 0.99064 2.4
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66 Figure S1. The absorption spectra of NPM (0.05 mg ml-1) in the absence of Fe3* (dark line), and in the presence of
67 different concentrations of Fe3*: 0.01 mg ml (red line), 0.025 mg ml (blue line), 0.05 mg ml (green line) and
68 0.08 mg mlI* (purple line). Comparison of the spectral irradiance of the Xenon lamp (Fluorescent light blueed line)
69 and the spectral irradiance of the sunlight (fluorescent light green line) measured by the spectroradiometer
70 (HP350UVP, China). The spectral irradiance is determined for Kunming (latitude 24.85285, longitude 102.86016)
71 on July 26 2022 at noon.
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Figure S2. The temporal changes of NO2, HONO and NO during the photolysis of NPM (0.5 mg mI) in the absence
of Fe®* (dark line), and in the presence of different concentrations of Fe3*: 0.1 mg ml-* (blue line), 0.25 mg ml* (red

line), 0.5 mg ml (orange line) and 0.8 mg mlI* (purple line). Reaction conditions: irradiation intensity of 169.4 W
m-2 at 300-400 nm, temperature of 298 K.
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Figure S3. Proposed mechanism of NPM photolysis in the presence of iron ions leading to HONO and NOx

formation.
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Figure S4. The nitrate and nitrite ions concentrations of NPM (0.5 mg ml-1) by 2 hours photolysis at different
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Figure S5. HONO flux from NPM photolysis under different light intensity. Conditions: NPM concentration of 0.05

mg ml-1, Fe®* concentration of 0.025 mg ml%, irradiation time of 60 min, temperature of 298 K.
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