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S2. TOA Thermograms
S1.1. TCAO08 calibration with bulk, aerosol, and humidified sucrose

We repeated our sucrose calibration using bulk sucrose powder (as purchased),
aqueous sucrose dispensed by an analytical syringe, sucrose nanoparticles (from
our standard nebulize-and-dry procedure) and sucrose nanoparticles exposed to a

humidification-and-drying cycle after collection on a quartz filter.

The humidified-and-dried sucrose sample was prepared by loading two quartz
filters with sucrose, then exposing each filter to a high flow of humidified or dry
(control) air, respectively. Both filters were then exposed to a flow of dry air, then
filter punches were analyzed with the TCA08 and with TOA. The humidifier was
set to 90% humidity to allow sucrose to deliquesce from crystals into solution
droplets. The goal of this humidification was to allow the sucrose nanoparticles to

spread onto the filter, changing their surface area without changing their mass.

The resulting four different sucrose thermograms shown in Figure S2 had only
minor differences to one another. The bulk sucrose powder and solution resulted
in similar signals, after normalization to the total mass. The humidified sucrose
nanoparticles appear to lose a right shoulder which was present in the dry-
nanoparticle thermogram, possibly due to an increase in surface area after by

humidifying and drying. The bulk sucrose samples did not show any difference in



28 response factor to the sucrose nanoparticles, so particle size cannot explain the

29 response factor of 0.1 from Figure 4 of the manuscript.



30

31

32

33

34

35

36

37

38

S1.2. Additional figures
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Figure S1. Experimental setup. The setup allowed the two RTPOs and filter
samplers to sample simultaneously from flame sources or the nebulizer. The SMPS
was primarily used to monitor the system status during experiments. In some
experiments, the SMPS was replaced by a laser-induced incandescence (Artium

Technologies LII-300) instrument to obtain rBC mass concentrations.
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Figure S2. TCAO8 sucrose thermograms for bulk samples, normalized to the total
sucrose mass on the filter punch measured by TOA. The factor-of-ten difference in
the response factors shown in Figure 4 of the manuscript is not visible here,

although some minor differences are apparent.
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S$2. TOA Thermograms

This section presents TOA thermograms of the materials discussed in the main
text. Not all materials are included because not all could be generated in high

enough concentrations to obtain TOA thermograms from the aerosol phase.
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Figure S3. Thermogram of Dilution Air - Primary Filter showing solid phase matter
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Figure S4. Thermogram of Dilution Air - Backer Filter showing gas phase matter
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ss  Figure S5. Thermogram of Sucrose - Primary Filter showing solid phase matter
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2022-84-29 Sucrose 600s FATCAT Catalyzer Off Primary Filter
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Figure S7. Thermogram of Sucrose (associated with FATCAT with Catalyzer OFF

data) - Primary Filter showing solid phase matter
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Figure S8. Thermogram of Sucrose (associated with FATCAT with Catalyzer OFF

data) - Backer Filter showing gas phase matter
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Figure S9. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate (DOS) - Primary Filter showing solid phase matter
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Figure S10. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Backer Filter showing gas phase matter
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Figure S11. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Primary Filter showing solid phase matter
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Figure S12. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Backer Filter showing gas phase matter
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Figure S13. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Primary Filter showing solid phase matter
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Figure S14. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Backer Filter showing gas phase matter
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2022-04-22 MISG-900s / DOS-300s Primary Filter
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Figure S15. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Primary Filter showing solid phase matter
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Figure S16. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Backer Filter showing gas phase matter
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2022-04-22 MISG-120@s / DOS-@s Primary Filter
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Figure S17. Thermogram of Mixed Deposition of Mini Inverted Soot Generator
output and Dioctyl Sebacate - Primary Filter showing solid phase matter
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Figure S18. Thermogram of Mixed Deposition of Mini Inverted Soot Generator

output and Dioctyl Sebacate - Backer Filter showing gas phase matter
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Figure S19. Thermogram of Glassy Carbon in Ethanol - Primary Filter showing

solid phase matter
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Figure S20. Thermogram of Glassy Carbon in Ethanol - Backer Filter showing gas

phase matter
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2022-95-10 FLG in Ethanol 1200s Primary Filter
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Figure S21. Thermogram of Few Layer Graphene in Ethanol - Primary Filter

showing solid phase matter
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Figure S22. Thermogram of Few Layer Graphene in Ethanol - Backer Filter

showing gas phase matter

14

uolssiwsuel |

[-n -E] [—

— 4.4

— 40

EREREIEN

[ne]

— 5.00

— 4.95

— 4.90

3
— 4.8 x10

3
x10

ERlIEIRETIEN]

[ne]



127

128

129

2022-05-19 MiniCAST TPl 388s Primary Filter
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Figure S23. Thermogram of MiniCAST Black Carbon, Test Point 1 - Primary Filter

showing solid phase matter
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Figure S24. Thermogram of MiniCAST Black Carbon, Test Point 1 - Backer Filter

showing gas phase matter
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2022-85-19 MiniCAST TP3 38@s Primary Filter
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Figure S25. Thermogram of MiniCAST Black Carbon, Test Point 3 - Primary Filter
showing solid phase matter
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Figure S26. Thermogram of MiniCAST Black Carbon, Test Point 3 - Backer Filter

showing gas phase matter
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2022-05-19 MiniCAST TP5 90@s Primary Filter (2)
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Figure S27. Thermogram of MiniCAST Black Carbon, Test Point 5 - Primary Filter

showing solid phase matter
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Figure S28. Thermogram of MiniCAST Black Carbon, Test Point 3 - Backer Filter

showing gas phase matter
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2022-05-31 MiniCAST TP6 1200s Primary Filter
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Figure S29. Thermogram of MiniCAST Black Carbon, Test Point 6 - Primary Filter

showing solid phase matter
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Figure S30. Thermogram of MiniCAST Black Carbon, Test Point 6 - Backer Filter

showing gas phase matter
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2022-05-20 MiniCAST TP7 600s Primary Filter (2)
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Figure S31. Thermogram of MiniCAST Black Carbon, Test Point 7 - Primary Filter

showing solid phase matter
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Figure S32. Thermogram of MiniCAST Black Carbon, Test Point 7 - Backer Filter

showing gas phase matter
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2022-06-13 MiniCAST TP1 3@@s with CS Primary Filter (2)
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Figure S33. Thermogram of MiniCAST Black Carbon, Test Point 1 conditioned with

a Catalytic Stripper @ 350°C - Primary Filter showing solid phase matter
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Figure S34. Thermogram of MiniCAST Black Carbon, Test Point 1 conditioned with

a Catalytic Stripper @ 350°C - Backer Filter showing gas phase matter
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2022-86-13 MiniCAST TP3 3@8s with CS Primary Filter
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Figure S35. Thermogram of MiniCAST Black Carbon, Test Point 3 conditioned with
a Catalytic Stripper @ 350°C - Primary Filter showing solid phase matter
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Figure S36. Thermogram of MiniCAST Black Carbon, Test Point 3 conditioned with
a Catalytic Stripper @ 350°C - Backer Filter showing gas phase matter
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2022-06-13 MiniCAST TP5 6€0s with CS Primary Filter
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Figure S37. Thermogram of MiniCAST Black Carbon, Test Point 5 conditioned with

a Catalytic Stripper @ 350°C - Primary Filter showing solid phase matter
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Figure S38. Thermogram of MiniCAST Black Carbon, Test Point 5 conditioned with

a Catalytic Stripper @ 350°C - Backer Filter showing gas phase matter
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2022-06-14 MiniCAST TP6 114@s with CS Primary Filter
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Figure S39. Thermogram of MiniCAST Black Carbon, Test Point 6 conditioned with

a Catalytic Stripper @ 350°C - Primary Filter showing solid phase matter
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Figure S40. Thermogram of MiniCAST Black Carbon, Test Point 6 conditioned with

a Catalytic Stripper @ 350°C - Backer Filter showing gas phase matter
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2022-06-13 MiniCAST TP7 114@s with CS Primary Filter

3 3
2000 — —10x10 1 9x10
L 800 4;
';: a L g E)_‘| L g r_b::
B, 3 3 D
1500 — = 7] 2
~ — 600 @ 3, &
o 3 G 3
= s e s Y
' 1000 - -
' 400
— - 4 e =
o = c
w o) c -
| 200 — L 200 =
o]
i
8
0 200 400 600 800 1000 1200

Figure S41. Thermogram of MiniCAST Black Carbon, Test Point 7 conditioned with
a Catalytic Stripper @ 350°C - Primary Filter showing solid phase matter
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Figure S42. Thermogram of MiniCAST Black Carbon, Test Point 7 conditioned with
a Catalytic Stripper @ 350°C - Backer Filter showing gas phase matter.
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