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Description S1. Particle concentration estimated by FTIR analysis

The mass concentration of aerosol particles on the filter samples was estimated using FTIR absorbance
spectra. First, specific peaks in the absorbance spectra were identified and quantified, including the NH,"
peak at 1417 cm ™! in the region of 1405—1450 cm ™!, the NO;™ peak at 1340—1355 cm ™!, the SO4> peak at
1085 cm ™!, and the BC peak at 3945-3955 cm™!. The peaks were fitted with Lorentzian functions to
derive the absorbance (4bs) of each functional group. FTIR absorbance and mass concentration measured
by ion chromatography (IC) were then applied to derive the mass concentrations of the functional groups

by assuming a well-distributed sample on the filter:
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where Arrr 1s the FTIR scanning area, Asample 1S the sampling area on the filter, m is the mass
concentration measured by IC, F is the sampling flow rate, # is the sampling time, and o is obtained

through an experimental regression of IC and FTIR measurements.

Description S2. Calculation of mass-weighted particle diameter (Dp)

Aerosol particle diameter was determined from filter samples collected using a micro-orifice uniform
deposit impactor (MOUDI). To ensure sufficient particle concentrations for isotope analysis, some filter
samples were combined. For these combined samples, the particle diameters were calculated as mass-

weighted diameters for specific chemical species according to:
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where Dn, is the mass-weighted diameter, D; is the geometric mean diameter of particles collected in the
i stage of the MOUDI sampler, Mp, is the mass concentration of particles with a diameter D; determined

by FTIR analysis, and # is the number of combined filter samples. Mass-weighted particle diameters were

calculated separately for pNH4" and pNOs™.
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Description S3. Calculation of concentration-weighted 'SN-NH,4*, 6'°N-NO;™, and $'*0-NO;~

The concentration-weighted means of §'"N-NH4", '°N-NO;~, and §'30-NO;~ were calculated for each
sampling period to characterize the isotopic composition. The concentration-weighted mean of a given

isotope was determined using the following equation:
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where 5an is the average isotope value, [X]; is the mass concentration of compound X in the j* sample,

5}50@6 is the isotope value of the j™ sample, and p is the total number of samples in the same sampling

period. The mass concentrations of pNH4" and pNO;~ were measured using a fluorometric and a

NO/NO2/NO, analyzer (Model T200P, Teledyne API), respectively.
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Table S1. Ranges of §'°N-NH; values (mean+SD%o) from fertilizer, waste, NH; slip, and fossil fuel

(Kawashima et al., 2023).

Source types 5'"N-NH; Statistic number
Fertilizer —28.3+5.8 21

Waste —17.6+5.6 51

NHs slip —8.245.5 9

Fossil fuel 1.843.2 38
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Figure S1. (a) Horizontal distance between the sampling location (Xitou) and Taichung, plotted using
GeoMapApp (ver 3.7.4). (b) Elevation profile along the same transect between the sampling location
(Xitou) and Taichung.
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Figure S2. pNH4" concentration measured by fluorometric versus those estimated by CMAQ analysis.
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Figure S3. Estimated 8'30 (%o) during HNOs formation adapted from Chen et al. (2022). Yellow boxes
indicate OH directly derived from the oxygen atom in H>O.
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Figure S4. Size-resolved aerosol (a) NH4", (b) NOs~, (¢)SO4*", and (d) BC concentrations.

S8



Xitou (Spring) — H—o—
Xitou (Winter) — —o—
Salt Lake & Cache Valley — HoH
Cache Valley — —o—
Cache Valley — H@H
Genesee (CFPP) — o
Vauxhall (Gas compressors) — ®
Terrace Heights — o
Fort Saskatchewan (Chemical) — L J
Fort Saskatchewan (Fertilizer) — [
Tsukuba (All) — —o—
Tsukuba (Spring) — Ho—
Tsukuba (Summer) — —o—
Tsukuba (Autumn) — —o—
Tsukuba (Winter) — —o—
Yurihonjo (All) — —e—
Yurihonjo (Spring) — o
Yurihonjo (Summer) — —o—
Yurihonjo (Autumn) — —o—
Yurihonjo (Winter) — H—o—
Gosan (All) — —&—
Gosan (Spring) — —&—
Gosan (Summer) — —e—
Gosan (Autumn) — —e—
Gosan (Winter) — ——
Providence (All) — I @ I
Providence (Spring) — —e—
Providence (Summer) | —@—
Providence (Autumn) — —e—
Providence (Winter) — t @ !
Boulder — i L i
Alberta —{ | L i
Taihu Lake (Rural) — [
Taihu Lake (Suburban) — *®
Taihu Lake (Urban) — o

| | I I | | I
-5 0 5 10 15 20 25

15 &
8 N-NH; (%o)

Figure S5. Particulate 3'°’N-NH4" measured in this study (red symbol) and reported in the literature (Chen
et al., 2022; Savard et al., 2018; Proemse et al., 2012; Hall et al., 2016; Moore, 1977; Kundu et al., 2010;
Walters et al., 2022; Kawashima et al., 2023; Ti et al., 2018).
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Figure S6. Scatter plot of [NO3 ] + 2*[SO4>"] versus [NH4"] measured during the observation period.
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Figure S7. Resulting concentration of (a) NH3, (b) NH4", and (¢) the estimated f from fluorometric and
CMAQ analysis.
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Figure S8. Source apportionment results for NH3z from the MixSIAR framework for (a) fossil fuel, (b)
NHs slip, (c) waste, and (d) fertilizer.
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Figure S9. Particulate 8'°N-NOs™ measured in this study (red symbol) and reported in the literature
(Savard et al., 2018; Guha et al., 2017; Chen et al., 2022; Vicars et al., 2013; Lin et al., 2021; Moore,
1977; Zhao et al., 2020; Hall et al., 2016; Fan et al., 2020; Kundu et al., 2010; Chang et al., 2018;
Proemse et al., 2012).
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Figure S10. Particulate 3'%0-NO;™ measured in this study (red symbol) and reported in the literature
(Savard et al., 2018; Guha et al., 2017; Chen et al., 2022; Vicars et al., 2013; Lin et al., 2021; Zhao et al.,
2020; Hall et al., 2016; Fan et al., 2020; Chang et al., 2018; Proemse et al., 2012).
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Figure S11. Daily size-resolved isotopic composition of pNOs~ from 17 to 20 April.
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Figure S12. Daily size-resolved isotopic composition of pNO;™ from 21 to 24 April.
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Figure S13. Relationship between particulate '°N-NO;~ versus 3'*0-NOs" in this study (red symbols)
and reported in the literature (Savard et al., 2018; Guha et al., 2017; Chen et al., 2022; Vicars et al., 2013;
Lin et al., 2021; Zhao et al., 2020; Hall et al., 2016; Fan et al., 2020; Chang et al., 2018; Proemse et al.,
2012). Red open circles represent individual measurements from this study, while the red solid circle
denotes the mean value.
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Figure S14. Contributions of nitrate formation pathways estimated by MixSIAR. (a, ¢) Measured &'%0-
NO;™ values with the corresponding 8'*0 ranges of potential formation pathways. (b, d) estimated
fractional contributions of these pathways (c.f., Fig. S3).
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