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Figure S1. The map of the measurement site (© Google Maps). The 
measurement site is marked with a yellow star, located in the central part of 
Tsinghua University, Beijing. The main traffic roads are all outside the school 
area.
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Figure S2. Dependence of normalized reagent ion signals on FIMR electric 
field parameters. (a) RF field; (b) Axial electric field. 
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Figure S3. Mass spectra of identified atmospheric amines in urban Beijing in 
2024. a-e correspond to C2-6-amines, f-k to C1-6-amides, and l-p to emerging 
amines.
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Figure S4. Time series of emerging amines (C4H11NO2 and C5H13NO2) in urban 
Beijing during measurement period.
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Figure S5. Median diurnal variations of typical alkylamines, amides, and 
emerging amines in urban Beijing. The shaded areas represent the 25th and 
75th percentiles.
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Table S1. Sensitivity and LOD of instruments for C2-amines measurement

Instrument Sensitivity
(cps/ppbv)

LOD
(pptv) Ref.

CIMS -- 32.4 Sellegri et al. (2005)

AmPMS -- Sub-pptv Hanson et al. (2011)

Protonated ethanol CIMS 7200 7 Yu and Lee (2012)

Protonated acetone CIMS 2000 36 Yu and Lee (2012)

Protonated ethanol CIMS -- 0.5 You et al. (2014)

PTR-MS 40423 0.5 Zheng et al. (2015)

Nitrate CIMS -- 0.7 Simon et al. (2016)

Protonated ethanol CIMS 5600 0.5 Yao et al. (2016)

Vocus PTR-TOF 2680 1.44 Wang et al. (2020)

Vocus PTR-TOF-MS 1226 1.5 Chang et al. (2022)

Water cluster CIMS 31260 0.25 Zhu et al. (2022)

Vocus-PTR 6291 0.55 This work
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Table S2. Improvement of atmospheric amine signal intensities

Amines Response signal
with optimization (cps)

Response signal
without optimization (cps) Fold increase

C2-amines 106.1 116.1 0.91

C3-amines 12.8 14.9 0.86

C4-amines 4.8 3 1.60

C5-amines 9.2 1.4 6.57

C6-amines 3.1 1.4 2.21

C1-amide 843.5 517 1.63

C2-amides 842.8 377.7 2.23

C3-amides 7262.8 2926.9 2.48

C4-amides 1720.8 756.4 2.27

C5-amides 67.1 32.1 2.09

C6-amides 21.1 9.3 2.27

C2H7NO 7.6 3.2 2.38

C4H10N2 16.4 4.1 4.00

C4H11NO 23.8 -- --

C4H11NO2 52.6 16.5 3.19

C5H13NO2 4.5 0.9 5.00
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Text S1. Method for fragment and water cluster correction in Vocus-PTR.

The correction process mainly involves two steps: fragment/water cluster 
identification and signal correction. First, we referred to the fragment and water 
cluster lists in Jensen, et al. (2023),1 Pfannerstill, et al. (2023),2 and Coggon, et 
al. (2023).3 Ions with a pearson correlation coefficient r > 0.96 were considered 
fragments or water clusters of the parent ion. We also attempted to exclude 
contributions from unknown fragments and water clusters based on time-series 
correlations (Ions exhibiting a correlation r² > 0.96 (if chemically reasonable) 
were examined for potential water clustering or fragmentation effects). 
Subsequently, the signals of ions identified as fragments or water clusters were 
aggregated with the parent ion signal after transmission efficiency adjustment, 
thereby completing the signal correction.
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Text S2. The relationship between kPTR and sensitivity, as well as the 
transmission efficiency in Vocus-PTR.

𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑧𝑒𝑑 𝑠𝑒𝑛𝑠𝑖𝑡𝑖𝑣𝑖𝑡𝑦 𝑡𝑜 𝑡𝑜𝑙𝑢𝑒𝑛𝑒 = (1.35 ± 0.39) ∙ 𝑘𝑃𝑇𝑅 ‒ (1.94 ± 0.84)

𝑇𝑟𝑎𝑛𝑠𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 = 1/(1 + 𝑒𝑥𝑝(( ‒ 0.18 ± 0.02) ∙ 𝑚/𝑧 + (9.91 ± 0.85)))
The sensitivity for toluene is 4683.9 cps/ppbv. kPTR is in units of 10-9 
cm3molecue-1s-1, taken from theoretical values when available and otherwise 
set to a default of 2.5 ×10−9 cm3molecue-1s-1. m/z is the mass-to-charge ratio.
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