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Figure S1. Schematic of cooking and burning experiments.
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Figure S2. The ratio of measured CO*/CO;"* for WSOA from 17 cooking and burning experiments.
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Figure S3. The mass spectral profiles of OA measured by (a) SV-AMS, (b) CV-ACSM and WSOA measured
by (¢) SV-AMS and (d) CV-ACSM from (1) stir-fried garlic with corn oil, (2) stir-fried celery with corn oil, (3)
peanut oil, (4) bean oil, (5) sunflower oil, (6) blend oil, (7) lard oil and (8) barbecue (9) wheat, (10) corn, (11)
bean, (12) rape, (13) cotton, (14) birchen, (15) pine tree, (16) poplar, (17) Chinese oak, (18) flaming combustion

of brown coal, (19) smoldering combustion of brown coal, (20) flaming combustion of bituminous coal and

(21) smoldering combustion of bituminous coal.
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Figure S4. Mass spectral correlations of primary emissions (including cooking, crop straw burning, wood
burning and coal combustion) in this study with the previous PMF-resolved OA factors in Beijing (Sun et al.,
2016;Xu et al., 2017;Xu et al., 2019).
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Figure S5. Comparison of H/C, O/C and N/C ratios between OA and WSOA measured by SV-AMS for
different primary emissions. The shaded areas indicate the range of elemental ratios that were determined

from previous AMS studies in Beijing (Sun et al., 2016;Xu et al., 2017;Xu et al., 2019).
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Figure S6. The correlation coefficients between OA and WSOA measured by CV-ACSM and SV-AMS.
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Figure S7. Relationship between OA and WSOA of fu4, f55 and feo measured by SV-AMS and CV-ACSM.
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Figure S8. Cumulative mass fraction of mass spectral profiles of OA from (a) stir-fried garlic with corn oil,
(b) stir-fried celery with corn oil, (¢) peanut oil, (d) bean oil, (¢) sunflower oil, (f) blend oil, (g) lard oil and (h)
barbecue (i) wheat, (j) corn, (k) bean, (I) rape, (m) cotton, (n) birchen, (o) pine tree, (p) poplar, (q) Chinese
oak, (r) flaming combustion of brown coal, (s) smoldering combustion of brown coal, (t) flaming combustion

of bituminous coal and (u) smoldering combustion of bituminous coal.



10 10152165

120 160

20 (a2)

1
— s 152

; :W\Iuwh\\ll\ﬁiﬁ i

120 160

20 (a3)

hu\I\\M\\\I\NManimi‘:\

% of the total signal

10+ 1|5 152185

o
e

Figure S9. Unit mass resolution spectra (m/z 100-350) of OA measured by (a) SV-AMS, (b) CV-ACSM and
WSOA measured by (¢) SV-AMS and (d) CV-ACSM from (1) flaming combustion of brown coal, (2)

smoldering combustion of brown coal, (3) flaming combustion of bituminous coal and (4) smoldering
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Table S1. A summary of elemental ratios and fa4, fi3, fe0, 173, f55, f57 0f OA and WSOA measured by SV-

AMS and CV-ACSM.
Fuels Oo/C H/IC  fu I Joo /i Jss Js7 Jaa Ja Joo I Jss Js7
OA measure by SV-AMS OA measured by CV-ACSM
CornOQill 0.18 201 277 778 059  0.62 759  3.80 372 599 006 006 924 243
CornOil2 0.18 199 292 731 057 065 770 341 342 560 0.06 005 985 216
Peanut 0.17 2.00 2.18 7.65 078 0.88 9.00 3.86 3.02  6.03 0.09 007 11.13 241
BeanOil 0.15 197 235 6.84 057 059 9.00 354 289 556 0.09 0.07 1136 217
Sunflower 0.16 196 1.80 696 072 0.77 9.00 332 242 528 0.13 0.09 1096 2.04
BlendOil 0.17 198 2.16 7.01  0.60 0.73 8.84 349 240 557 0.10 0.08 11.28 2.18
LardOil 0.17 2.06 291 8.19 074 078 891 437 3.04 684 0.10 009 12.12 286
BBQ 0.15 2.06 1.46 949 095 1.07 1001 5.70 330 8.04 037 037 11.05 3.96
Wheat 038 1.81 335 775  1.63 130 399 326 878 6.69 0.66 045 427 241
Corn 035 196 345 895 257 141 511 546 863 7.08 141 0.61 482 4.02
Bean 0.16 2.08 1.77 10.03 076 060 6.67 7.72 338 936 042 023 695 749
Rape 029 185 227 923 170 1.10 3.83 416 387 933 122 071 449 451
Cotton 027 1.87 249 847 176 1.12 450 391 489 800 136 070 513 3.79
Birchen 031 1.82 262 795 251 132 478 317 430 682 220 099 552 278
Pine 039 1.82 4064 724 291 225 397 4.00 698 7.06 2.87 180 434 3.88
Poplar 023 1.88 1.66 834 265 153 544 478 466 840 2.06 094 618 4.69
Oak 051 1.77 546 645 568 222 358 423 9.60 554 491 178 382 379
BrCoalF 023 145 288 408 031 1.05 204 154 566 339 0.19 085 191 1.38
BrCoalS 0.18 1.53  1.66 620 024 032 347 240 319 594 0.09 027 396 289
BiCoalF 0.08 1.86 0.53 915 0.12 023 565 631 1.51 947 0.08 0.13 600 722
BiCoalS 021 158 211 6.63 046 045 345 256 332 6.15 028 035 378 285
WSOA measure by SV-AMS WSOA measured by CV-ACSM
Sunflower 043 197 1062 690 038 042 294 147 1422 785 013 007 3.68 1.79
BlendOil 045 198 11.03 729 039 044 296 1.56 1597 863 019 010 340 1.79
LardOil 033 1.85 534 8.60 039 044 646  2.58 870 877 026 025 713 1.87
BBQ 033 1.84 3.99 837 0.61 076 653 280 732 850 042 042 727 196
Wheat 045 174 399 687 207 164 292 277 1049 555 1.08 099 252 139
Corn 054 179 435 751 435 222 279 345 949 592 281 139 266 190
Bean 039 174 344 723 137 152 274 203 750 645 095 101 278 133
Rape 043 1.77 443 6.87 202 119 237 204 823 586 166 129 222 136
Cotton 040 171  4.39 590 199 1.03 242 197 797 558 157 131 244 152
Birchen 054 178 346 8.67 505 244 309 3.58 731 696 469 189 286  2.68
Pine 036 1.69 3.26 475 229 1.08 231 1.93 578 449 248 127 254 156
Poplar 047 170 493 628 326 152 291 258 9.68 529 327 186 335 2.04
Oak 053 170  6.85 558 299 136 253 231 11.19 466 284 160 256 1.67
BrCoalF 0.41 1.58 839 459 033 0.11 201 1.02 1458 322 013 193 191 0.78
BrCoalS 027 149 535 462 029 0.12 206 0.86 830 3.80 0.16 123 206 0.64
BiCoalF 041 1.65 7.83 589 036 0.17 227 111 11.84 438 031 140 264 084
BiCoalS 041 157 5.04 6.05 1.09 0.79 216 147 734 554 1.03 120 217 1.24




Note: CornOill= stir-fried garlic with corn oil; CornOil2= stir-fried celery with corn oil; Peanut= stir-
fried celery with peanut oil; Sunflower= stir-fried celery with sunflower oil; BeanOil= stir-fried celery
with bean oil; BlendOil= stir-fried celery with blend oil; LardOil= stir-fried celery with lard oil; BBQ=
barbecue; Wheat= dry wheat stalk burning; Corn= dry corn stalk burning; Bean= dry bean stalk burning;
Rape= dry rape stalk burning; Cotton= dry cotton stalk burning; Birchen= dry birchen burning; Pine=
dry pine tree burning; Poplar= dry poplar burning; Oak= dry Chinese oak burning; BrCoalF= brown coal
combustion under flaming conditions; BrCoalS= brown coal combustion under smoldering conditions;
BiCoalF= bituminous coal combustion under flaming conditions; BiCoalS= bituminous coal combustion

under smoldering conditions.
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