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Table S1. Summary of the initial conditions and results of the conducted experiments.

Number | Date o- n- NH; | NO |NO; |NOx |A INO> T RH | O3 Mass
pinene | heptylcyclohexane | (ppb) | (ppb) | (ppb) | (ppb) | VOC/NOx | (x1073 (°C) | (%) | (ppb) | (ugm™?)
(ppb) | (ppb) (ppbC s
ppb™)
MIX-1 | 20231020 | 43.7 30.4 - 63.5 1927 | 1562 |53 4.4 34.8 | -- 121.6 | 3.5
MIX-2 | 20231022 | 63.9 31.7 - 57.7 | 847 | 1424 |7.4 4.0 38.5 | -- 235.1]2.6
MIX-3 | 20231110 | 66.0 39.1 - 41.5 1956 |137.1 8.5 4.0 25.718.6 |108.5]|51.6
MIX-4 | 20231206 | 84.9 87.3 - 40.7 | 91.7 | 1324 ]15.0 2.1 21.1 1 7.0 | 89.5 |20.4
MIX- 20231103 | 63.6 38.9 748.5 | 48.6 | 94.5 | 143.1 | 8.0 3.9 34.0 | 12.2 | 136.9 | 140.7
N1
MIX- 20231115 | 86.3 84.8 748.5 | 41.4 | 949 | 1363|144 0.9 144 | 144|529 | 1255
N2
MIX- 20231231 | 86.7 90.1 748.5 1339 | 946 | 1285|159 3.1 232 | 11.7 1 90.2 | 1874
N3
MIX- 20240103 | 83.8 81.7 133.7 | 37.5 | 80.1 | 117.6 | 16.2 3.1 26.0 | 8.7 |98.6 | 133.5
N4
MIX- 20240116 | 78.3 96.2 74.85 | 35.1 |91.2 | 126.3 | 16.1 2.1 19.3 | 11.8 | 79.0 | 165.0
N5
AL-1 20231026 | -- 36.6 - 59.0 |96.1 | 155.1|3.1 3.9 40.7 | 6.4 |32.2 |0.8
AL-2 20231204 | -- 88.6 - 42,6 |80.5 |123.1]94 2.2 171193 | 7.8 5.6
AL-N1 | 20231028 | -- 57.3 748.5 | 61.2 | 95.8 | 157.0 | 4.7 2.7 364164 |[132 | 175
AL-N2 | 20231113 | -- 34.5 748.5 | 42.6 | 95.4 | 138.0 | 3.3 3.5 2431 14.0 | 10.9 | 98.2
AL-N3 | 20240108 | -- 93.4 74.85 | 364 |80.7 | 117.1 104 2.0 19.0 {99 | 10.1 | 58.2
AL-N4 | 20240131 | -- 69.5 214 | 26.6 | 63.3 |89.9 | 10.1 2.4 163|123 |174 |52.6
AP-1 20231024 | 62.0 -- - 58.1 | 80.8 | 1389 |4.5 3.4 39.0 | -- 202.1 | 4.5
AP-2 20231201 | 69.9 -- - 449 | 78.7 |123.6 |5.7 3.3 24.1 | 8.8 | 85.1 |16.6
AP-N1 | 20231101 | 65.6 - 748.5 1 48.3 | 91.3 | 139.6 | 4.7 3.1 36.5|12.8 | 147.9 | 93.4
AP-N2 | 20231128 | 81.2 -- 748.5 | 43.1 | 85.0 | 128.1] 6.3 34 22411021694 |173.4




AP-N3

20240112

79.8 -- 74.85140.8 |89.5 1303 6.1 1.9 212 1139|715 | 1727
AP-N4 | 20240126 | 49.5 -- 74.85149.9 763 |1262 3.9 33 252 1 11.3183.6 | 122.1
AP-N5 | 20240129 | 57.6 -- 214 1481 | 71.7 | 119.8 | 4.8 1.5 19.9 1 13.5 1483 |90.9

The mass here was the measured value with the SMPS; the density of the formed SOA derived from n-heptylcyclohexane was assumed to be 1.1 g
cm3; the density of the formed SOA derived from a-pinene was assumed to be 1.4 g cm™; the density of the formed SOA derived from the mixed

VOCs was assumed to be 1.25 g cm ™.

Table S2. Total count of detected compounds detected across all SOA samples in positive (+) and negative (—) ionization mode, the signal relative
intensity of which were greater than 0.05. A relative intensity of 1 was assigned to the most intense peak that was non-impurity in each sample group.

Mode Phase Total count of detected compounds

Positive (+) Former 343 414 573
Latter 305

Negative (—) Former 149 182
Latter 168




Table S3. Identified molecular formulas and DBE of SOA in nitrate-containing experiments.

m/z Molecular Latter (+) Former (+) Latter (—) Former (—) DBE
formula MIX- [ ALN [AP-N |MIX- |AL-N [AP-N |MIX- [AL-N [APN |[MIX- [ALN [APN
N N N N
113.06 | CeH100> N N N N N 7 5
129.05 | CsHsOs v v v v v N N N 3
141.09 | CsH140, v v v v v v 2
141.10 | C7H1aN>O v v v v v 2
143.11 | C/HieN2O v v v v v 1
151.11 | CioH140 N N N N 1
153.09 | CoH 120, N N N N N N 4
157.05 | C7HgOq4 N N \/ N \/ \/ 4
157.06 | CeHsN,O3 N N N N v 7 1
157.12 | CoH150, N N N N v 7 1
157.13 | CsHisN>O N N N N N 7 1
167.11 | CHisN2O N N N N N 1
169.08 | C7H1405 N N N N ]
169.09 | CeH1aN205 \ v v v v v N N N N 1
169.12 | C1oH150, N N N N 7
171.06 | CeH1204 N N N N ]
171.07 | CsH12N203 \ v v v v v N N N N 1
171.10 | CoH 1405 \ v \ v \ v v v N 3
173.08 | CsH1204 v v v N 3
174.11 | CgH1sNO;s N N N N N 5
179.07 | CsHi203 N N N N N N 3
183.09 | CsHis0s N N N N 7
183.10 | C1oH1403 v N N N N N N 7 4
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333.22 | C17H320s N N N N 2
34522 | CisH30s N N N N 3
35822 | CisH31NOg N N N 4
359.04 | CsH6014 N N 1
363.20 | C17H300s N N N N 3
364.23 | C17H3sNO; N N N 1
367.23 | C17H360s N N N N 0
367.24 | Ci9H360s5 N N N N 2
37223 | C1oH33NOg N N N 4
373.06 | C1iH16014 N N 4
373.23 | CisH34N206 N N 1
376.23 | CisH3NO; N N N 3
37721 | CisH30x N N N N 3
388.23 | C17H3sNO; N N N N 1
389.21 | Ci7H3405 N N N N 1
390.24 | CioH3sNO; N N N 3
401.26 | Ca0H36N20s N N N 4
41321 | CioH3405 N N N N 3
522.40 | Ca7HssNOg N N 1
525.36 | CasHs2010 N N N 1

The DBE here was the abbreviation of ring and double-bond equivalent. "\" signified the detection of the substance in the respective experiment.



10 2000 500
(a) [ mass con. number con. asol (b) ® 74.85ppb
e 133.7 ppb
sl 11600 400} @ 748.5 ppb
i ‘? 350
/ L
£ g £
g_) 6 11200 #* 5300.
- 1
0 Qg
7] -g 5 250
©
E 4l 1800 3 g 200l
3 3 e 1501
@ (2]
2r 41400 100
50
0 0 0 . . R R . .
74.85 74 85 7485 7485 o 1 2 3 " 5 5
NH; Con. (ppb) Time after light on (h)

Figure S1. (a) Number and mass concentration of particulate matter formed by photochemical

reaction of NH3+NOx. (b) The particle size distribution at varying NH; concentration.
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Figure S2. Van Krevelen diagram of compounds detected in the MIX experiment, AL experiment

and AP experiment under positive mode.
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Figure S3. Van Krevelen diagram of compounds detected in the MIX-N experiment, AL-N
experiment and AP-N experiment under negative mode.
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Figure S4. Van Krevelen diagram of compounds detected in the MIX experiment, AL experiment
and AP experiment under negative mode.
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Figure S5. Mass defect vs mass to charge ratio of multifunctional organic compounds in secondary
organic aerosols derived from single / mixed experiments of n-heptylcyclohexane and a-pinene
under positive and negative mode (Each circle denotes a unique oxidative molecule, colored based
on its oxygen content, with the circle's size reflecting the molecule's nitrogen count).
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Figure S6. Mass defect vs mass to charge ratio of multifunctional organic compounds in secondary
organic aerosols derived from single / mixed experiments of n-heptylcyclohexane and a-pinene
under positive and negative mode (Each circle denotes a unique oxidative molecule, colored based
on its oxygen content, with the circle's size reflecting the molecule's nitrogen count).



