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PM2.5, and PM10-2.5 organic volume fraction measurements. The PM2.5 and PM10-2.5 organic 

volume fraction (OVF) results are based on daily filter samples collected for 3-6 hours and 

analyzed offline for organic carbon via a thermal optical analyzer and inorganic ions using ion 

chromatography with conductivity detection.1-2 Organic carbon (OC) was converted to organic 

matter (OM) using two OC/OM ratios: 1.8 for water soluble organic matter (WSOM) and 1.4 for 

water insoluble organic matter (WIOM) following Facchini et al.3 This conversion estimates the 

mass of O, H, N, S, P and other elements associated with organic molecules. In calculating OM 

mass fractions, assuming all OM is entirely water-soluble provides an upper-limit, whereas 

assuming all OM is water-insoluble provides a lower-limit. The OM mass estimates were 

converted to volume assuming a density of laminarin (1.54 g cm-3) and palmitic acid (0.852 g cm-
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3) for WSOM and WIOM, respectively, which have been previously highlighted as model SSA 

compounds.4 Inorganic mass comprised of sodium, potassium, magnesium, calcium, chloride, 

bromide, nitrate and sulfate was converted to volume assuming the density of sea salt (2.06 g cm-

3). It should be noted that mass not quantified in Jayarathne et al.5 was ignored for these bulk OVF 

calculations, including water, cations (e.g. ammonium, iron, aluminum) and anions (e.g. fluoride, 

iodide, carbonate).  An upper and lower limit for PM2.5 and PM10-2.5 OVF was calculated and 

plotted in Figure S1 using the estimated WSOM and WIOM volumes with inorganic volume.  

Due to lack of organic-identity sensitivity from AFM OVF volume-based measurements, 

the data was also compared against bulk OVF values derived from PM2.5 and PM10-2.5 based on 

organic carbon and inorganic ion mass concentrations from Jayarathne et al.5 Overall, PM2.5 OVF 

results across the experiment range from 0.18 to 0.43, which is in good agreement with the AFM 

single particle OVF data that ranges from 0.24 to 0.44. The AFM results also agree well with 

previous works that quantified the OVF of SSAs collected in the same experiment and studied 

using scanning transmission x-ray microscopy, which reported OVF values of ~0.25 for the bloom 

1 and ~0.30 for bloom 2.6 PM2.5 OVF ranges from a high of 0.39 – 0.47 on day 12 to a low of 0.16 

– 0.21 on day 25. Values are higher during the beginning of the bloom 1 and reach a maximum on 

day 12, before the bloom 1 peak. OVF decreases after day 12 and varies less for the remainder of 

the experiment (0.16 – 0.21 to 0.26 – 0.34). During the bloom 1, organics, which were more surface 

active and aliphatic-like, were further enriched. But, there is no evident trend during the bloom 2. 

During the bloom 2, oxygen rich organic species were more prevalent—these species are expected 

to be less surface active and consequently their enrichment and the corresponding OVF would be 

less.7 PM10-2.5 shows significantly lower OVF compared to PM2.5 and exhibits even less variation 

across the mesocosm experiment (0.02 – 0.03 to 0.06 – 0.08), with no clear trends for either 
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phytoplankton bloom. This could be attributed in part to differences in the dominant organic 

species present, where organic enrichment increases drastically with decreasing aerosol size.8 

The difference observed between bulk PM2.5 OVF and AFM OVF on day 14 can likely be 

attributed to OVF variation in aerosol size of larger SSA in PM2.5. While PM2.5 contains all aerosol 

< 2.5 microns in size and the number fraction is dominated by sub-micron particles, aerosol mass 

will be dominated by the larger super-micron particles. Since the calculated OVF measurements 

are based on mass, PM2.5 OVF is likely to be less sensitive to the OVF variation found in smaller 

sub-micron particles that have greater organic enrichment.  

 

Figure S1.  Temporal variation of single particle and bulk OVF results during IMPACTS 2014 

study. Bulk PM10-2.5 and PM2.5 OVF values were calculated from organic carbon and inorganic ion 

mass concentrations taken from Jayarathne et al.5 The darker boundaries represent the upper and 

lower limits of the bulk OVF with the true value lying within the shaded region. AFM OVF 

averages are represented by black solid circles and error bars represent one standard deviation. 

Chlorophyll-a concentration is shown in green, which was taken from Wang et al.9  
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