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 21 

Figure S1. Average OA mass spectra of fresh pellet emissions (red bars) and standard deviation 22 
(black error bars) from all experiments. 23 
 24 

 25 

Figure S2. Production of nitrate radicals in ppt per h, assuming only NO2+O3 reaction. 26 
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 27 

Figure S3. Fractional enhancement of inorganic nitrate for the dark aging experiments under dry 28 
(brown line; experiments 1 to 3) and high RH (blue line; experiments 4 to 6). The shaded light blue 29 
(dark high RH experiments) and orange (dark dry experiments) regions correspond to the 30 
variability across all experiments due to differences in injected NO2 and O3 concentration, while 31 
the solid blue and brown lines are the mean across the RH and dry experiments, respectively. 32 
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 33 

Figure S4. Change in concentration (in %) of certain VOCs for UV, humid and low RH 34 
experiments after aging. 35 
 36 
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 37 

Figure S5. Average OA mass spectra of aged pellet emissions (red bars) and standard deviation 38 
(black error bars) for a) low and b) high RH experiments. 39 
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 40 

Figure S6. The Van Krevelen (VK) triangle diagram presents the relation of the H:C and O:C ratio 41 
for the pellet-burning experiments shown here. The OA components from this dataset mostly fall 42 
outside the VK-triangle region.1 43 

 44 

Figure S7. Measurements for the photooxidation (Experiment 7 in Table 1): a) wall-loss corrected 45 

OA, PM inorganic nitrate, and PM organic nitrate, b) gas-phase species NO2, and O3, c) the change 46 
in the O:C ratio and theta angle d) representative VOCs showing the largest decrease (MEK, m/z 47 

73; furfural, 97 and creosol, m/z 139). 48 
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Aerosol acidity 49 

Four different cases have been simulated and are shown here: a) Base case: measured OA and a 50 

potassium concentration estimated as 15% of the PM nitrate 2; b) both OA and potassium 51 

concentrations were assumed to be zero; c) measured OA and a zero assumed potassium 52 

concentration; d) a zero assumed OA and scaled potassium concentrations. 53 

For the high RH experiments, the different sensitivity tests showed that, when including 54 

neither OA water uptake nor potassium in the model (case b), the pH of the pellet aerosol stayed 55 

constant throughout the experiment for all cases with an average value of 2.8 ± 0.3. This is 56 

consistent with the fact that the inorganic components of the BB aerosol (which control the acidity 57 

in this case) is not affected by the aging process. When OA water uptake alone is included (case 58 

c), the pH of the OA decreased after ozone injection, but only in experiment 4 (Figure S5a) from 59 

3.8 to 3.1, while for experiments 5 and 6 pH was constant and equal to 3.1 for both. This indicates 60 

that the water uptake from organics in many of the experiments is not significant enough to have 61 

a large impact on nitrate/ammonium partitioning and ozone injection did not affect it.  Similarly, 62 

when an estimate of potassium emissions is included (but without OA water uptake; case d), the 63 

pH decreases after t=0 h, from 3.6 to 3.2 only in the case of exp. 4, while for the other two high 64 

RH experiments, pH remains constant at 2.9 ± 0.1.  65 

In the low RH cases, when including neither OA water uptake nor potassium in the model 66 

(case b), the pH of the pellet aerosol stays constant for the whole experiment, and the same applies 67 

for exp. 7 (UV ref.), in which pH equals 1 even after the lights are turned on. When OA water 68 

uptake alone is included (case c), the pH of the OA increased after ozone injection for all three 69 

dark dry cases – owing to the dilution effect that the organic water has on acidity. For experiments 70 

2 and 3 (where ozone and NO2 injections were higher than 100 ppb) pH increased for both from 71 

2.7 to 3.7, while in experiment 1 (under lower oxidants conditions) increased from 2.5 to 3.1. In 72 

the case where only scaled potassium is included (case d), pH remained constant for the whole 73 

experiment – reflecting that the amount and partitioning of inorganics is largely unaffected by the 74 

aging process. 75 

The simulated inorganic nitrate matches the observations for the whole experiment for the 76 

base case simulation (OA water uptake and potassium are included) (Exp.4; Figure 5b), which 77 

confirms that the pH estimates here are realistic. When the OA water uptake and potassium are 78 

neglected, nitrate is underestimated by a factor of 2, but follows the trend of observations – which 79 

points to the need of including organic water in partitioning and pH calculations. Finally, when 80 

only potassium is included, inorganic nitrate is underestimated only for the period before the ozone 81 

injection and matches the measurements right after the start of dark oxidation. 82 
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 83 

Figure S8. Estimated (a) aerosol pH for experiment 4 including sensitivity simulations for base 84 

case (red), neither OA water uptake nor K+ (light blue), only OA water uptake (orange), and only 85 

potassium (black), and (c) PM inorganic nitrate for experiment 4 for the different simulations, with 86 

measurements from the HR-ToF-AMS presented as blue dots. 87 

 88 

Figure S9. Comparison of fresh pellets (red bars; this work) and olive wood (blue squares; Kodros 89 

et al. 3) spectra. 90 
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 91 

Figure S10. Theta angles between the fresh pellet mass spectrum and BBOA/ wood spectra from 92 

the literature. 93 

(database: Ulbrich, I.M., Handschy, A., Lechner, M., and Jimenez, J.L. High-Resolution AMS 94 

Spectral Database. URL: http://cires.colorado.edu/jimenez-group/HRAMSsd/) 1,3–16 95 
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 96 

Figure S11. Comparison of aged pellets (red bars; this work) and olive wood (blue squares; Kodros 97 

et al. 3) spectra for a) low RH and b) high RH conditions. 98 
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 104 

Table S1. Theta angle of HR spectra during the emissions period. 105 

Emissions: Exp.1 Exp.2 Exp.3 Exp.4 Exp.5 Exp.6 

Exp.2 8       

Exp.3 5 4      

Exp.4 5 9 6     

Exp.5 6 4 3 6    

Exp.6 12 14 13 9 12   

Exp.7 11 18 15 11 16 12 

 106 
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Table S2. Assumed reaction rate constants used to calculate typical lifetime of the VOCs with the 107 

largest observed decrease. Reaction rate constants are taken from the listed publications and the 108 

Master Chemical Mechanism, MCM v3.3.117. 109 

Oxidant  k furfural  k phenol  k creosol k cresol k a-pinene  

 (molecule−1 cm3 s−1) 

NO3 9.07 x 10−14 3.92 x 10−12 2.4 x 10−13 1.4 x 10−13 2−4 x 10−12 

(Newland et 

al., 2022) 18 

(Atkinson et 

al., 1992) 19 

(Yang et al., 

2016) 20 

(Atkinson et al., 

1992) 19 

(MCM v3.3.1) 

1.17 x 10−12     

(Colmenar et 

al., 2012) 21 

    

OH 3.51 x 10−11 2.63  x 10−11 9.51 x 10−11 4.3−5.9 x 10−11 3.9 x 10−12 

3.0 x 10^−11 

(Bierbach et 

al., 1995) 22 

(Atkinson et 

al., 1992) 19 

(Coeur-

Tourneur et 

al., 2010) 23 

(Coeur-

Tourneur et al., 

2010) 23 

  

(MCM v3.3.1) 

 110 

Table S3. Average concentrations of oxidants and estimated lifetimes for the VOCs in Experiment 111 

1. 112 

Oxidant  Concentration  τ furfural τ phenol τ creosol τ cresol τ a-pinene 

 (molecule cm−3) (h) 

NO3 5 x 108 0.5 – 6.1 0.14 2.3 4 0.28 

8 x 108 0.3 − 3.8 0.1 1.4 2.5 0.1 

OH 1.4 x 106 5.7 7.5 2.1 3.4 − 4.6 6.6 − 51 

 113 

Table S4. Theta angle of HR spectra for the 4 h period (aged). 114 

After 4 h: Exp.1 Exp.2 Exp.3 Exp.4 Exp.5 Exp.6 

Exp.2 8       

Exp.3 5 4      

Exp.4 12 17 15     

Exp.5 5 7 5 11    

Exp.6 19 24 22 8 18   

Exp.7 18 25 23 9 20 8 
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Table S5. Calculated pH for emissions and after 4 h of time zero.  115 

  pH fresh pH after 4 h 

Exp.1 3.0 3.6 

Exp.2 3.2 4.0 

Exp.3 3.1 4.1 

Exp.4 3.8 3.3 

Exp.5 3.2 3.0 

Exp.6 3.2 3.1 

Exp.7 2.5 2.8 

    

Average (exp.1-6) 3.2 3.5 

Average (low RH only) 3.1 3.9 

Average (high RH only) 3.4 3.1 
 116 

Table S6. Comparisons (quantified by the theta angle in degrees) of dark- dry and humid pellet spectra 117 
from this study to AMS OA factors from literature. The same spectra are used for Fig. 9 in the main text. 118 

Reference  Location  Factor Dark-Dry Dark-Humid 
Saarikoski et al. (2012)15 Po Valley, Italy BBOA 31 38 

Florou et al. (2017)4 Athens, Greece BBOA 16 24 

Florou et al. (2017)4 Patras, Greece BBOA-I 13 23 

Florou et al. (2017)4 Patras, Greece BBOA-II 31 29 

Elser et al. (2016)13 Beijing, China BBOA 29 40 

Mohr et al. (2012)14 Barcelona, Spain BBOA DAURE 32 38 

Struckmeier et al. (2016)6 Rome, Italy BBOA  27 25 

Ge et al. (2012)7 Fresno, USA BBOA 13 17 

Florou et al. (2017)4 Patras, Greece OOA 43 30 

Florou et al. (2017)4 Athens, Greece OOA 39 28 

Saarikoski et al. (2012)15 Po Valley, Italy OOAa * 49 36 

Saarikoski et al. (2012)15 Po Valley, Italy OOAb 41 28 

Saarikoski et al. (2012)15 Po Valley, Italy OOAc * 50 37 

Docherty et al. (2011)24 Riverside, USA SV-OOA SOAR 29 30 

Sun et al. (2011)25  NY, USA OOA 40 30 

Crippa et al. (2013)16 Paris, France OOA-BBOA2 28 20 

Ge et al. (2012)7 Fresno, USA OOA 30 22 

Mohr et al. (2012)14 Barcelona, Spain SV-OOA DAURE 31 26 

*It is not shown in Figure 9. 119 

 120 

 121 

 122 

 123 
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