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Table S1. Molecular characteristics of common and unique CHO-class chromophores in potential Ws-BrC on clean and dry haze days 

 DBE O/C H/C AImod Xn Xc RA 

Common 9.26 ± 2.79 0.42 ± 0.2 0.87 ± 0.2 0.54 ± 0.15 2.44 ± 1.11 2.54 ± 0.52 0.05 ± 0.14 

CD_only 12.8 ± 3.17 0.4 ± 0.18 0.88 ± 0.17 0.51 ± 0.13 2.6 ± 0.84 2.69 ± 0.34 0.0036 ± 0.001 

HZ_only 11.38 ± 5.68 0.64 ± 0.32 0.76 ± 0.37 0.57 ± 0.28 2.84 ± 1.1 3.36 ± 1.63 0.011 ± 0.002 

 



Table S2. Molecular characteristics of common and unique CHON-class chromophores on clean and dry haze days 

 RA O/C H/C N/C O/N DBE AImod OSC Xn Xc X/C DBE-O DBE/C 

Common 0.03±0.1 0.48±0.18 0.97±0.21 0.11±0.06 5.23±2.46 9.03±2.61 0.44±0.19 0.31±0.45 2.3±1.24 2.53±0.47 0.97±0.21 2.56±2.82 0.65±0.1 

CD_only 0.004±0.006 0.38±0.19 0.97±0.2 0.12±0.08 4.66±3.19 11.07±3.29 0.46±0.18 0.15±0.48 2.58±0.81 2.65±0.38 0.97±0.2 4.44±3.36 0.64±0.1 

HZ_only 0.008±0.002 0.64±0.29 1.25±0.21 0.24±0.03 2.6±1.08 6.77±2.31 0.18±0.17 0.76±0.56 1.92±1.47 2.55±1.66 1.25±0.21 0.54±1.66 0.61±0.1 

CD_Total 0.02±0.09 0.45±0.19 0.97±0.2 0.11±0.06 5.04±2.74 9.72±3.02 0.45±0.19 0.26±0.47 2.39±1.12 2.57±0.44 0.97±0.2 3.19±3.14 0.64±0.1 

HZ_Total 0.03±0.07 0.49±0.18 0.98±0.21 0.11±0.06 5.21±2.44 8.86±2.58 0.44±0.2 0.32±0.45 2.28±1.26 2.52±0.49 0.98±0.21 2.45±2.75 0.65±0.1 

 



  

Figure S1. The relationship between the light absorption properties (Abs365 and MAE365) of 

water-soluble brown carbon and particulate matter mass concentration. 

 

 

Figure S2. Variations of (a) nitrogen and sulfur conversion ratios (NOR and SOR) and (b) 

aerosol liquid water content and atmospheric oxidizing capacity (Ox) under different pollution 

scenarios.  

 



 

Figure S3. Correlations between the relative abundance of potential water-soluble brown 

carbon (Ws-BrC) chromophores and key optical metrics. 

 

Figure S4. Formula number distribution and the corresponding relative percentages of each 

category compounds detected in water-soluble organic carbon (WSOC, Panel a and Panel b) 

and potential Ws-BrC (Panel c and Panel d) in ESI- mode by FT-ICR-MS. These samples were 

corresponded to clean days, dry haze days, wet haze days, firework event, and foggy days, 

respectively. 



 

Figure S5. Variations in the mass concentrations of atmospheric saccharides under different 

pollution scenarios. 

 

Figure S6. Correlations of relative abundance of CHON-containing BrC with Abs365 and 

MAE365. 

 

  



 

Figure S7. Volatility-resolved distribution of water-soluble brown carbon chromophores across 

relative humidity: Log10C0 and volatility class assignments (ELVOC, LVOC, SVOC, IVOC, 

VOC) for (a-b) CHO-class Ws-BrC chromophores; (c-d) CHOS-class Ws-BrC chromophores; 

and (e-f) CHONS-class Ws-BrC chrompohores. 

  



 

 

Figure S8. Evolution of molecular characteristics (carbon number, DBE, H/C, OSC) of CHO 

compounds as a function of relative humidity (Note: RH values increase sequentially from RH1 

to RH11. The light blue series (RH1–RH3) covers an RH range of 40%–50%, the green series 

corresponds to 50%–60%, while RH values exceeding 80% are represented by the blue-biolet 

series). 



 

Figure S9. Correlations between the relative abundance of CHONS- and CHOS-class 

chromophores and sulfur oxidation ratio. 


