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1. AMS setup and operation

Non-refractory submicron particle-phase mass concentrations at both field sites were
measured by an Aerodyne High Resolution Time-of-Flight Aerosol Mass Spectrometer (HR-ToF-
AMS, hereafter called AMS) to quantify OA, sulfate, nitrate, ammonium, and chloride (DeCarlo
et al., 2006) and oxygen-to-carbon (O/C) and hydrogen-to-carbon (H/C)ratios of OA (Aiken et al.,
2008; Canagaratna et al., 2015). An aerodynamic lens (Zhang et al., 2004) focuses submicron
particles into a narrow beam, followed by evaporation after impacting a 600 °C porous tungsten
inverted-cone vaporizer, and analysis of the vapors by electron impact (EI) and time-of-flight mass
spectrometry. Data analysis was performed using standard AMS software (SQUIRREL1.52M,
PIKAL1.15D) available online (webpage: http://ciresl.colorado.edu/jimenez-
group/ToFAMSResources/ToFSoftware/index.html).

For SE US (SOAS) study, the AMS sensitivity and ammonium relative ionization efficiency
(RIE) were calibrated every few days (~3 days typically) using dried 400 nm (mobility diameter)
ammonium nitrate particles. The variation of the ratio of ionization efficiency to the airbeam signal
(IE/AB), a proxy for stability of instrument sensitivity, was within 5% across the whole campaign.
The sulfate RIE (~1.3) was calibrated multiple times during the campaign, the variation of which
was within 3%. Time-dependent collection efficiency (CE) was estimated using the composition-
dependent formulation of Middlebrook et al. (2012), and usually varied between 0.5-0.7 in both
ambient and OFR conditions. Good agreement of volume concentration between AMS and SMPS
were observed, supporting the quantification of the AMS during this study (Fig. S5). Ambient air
was sampled at 10 liters per minute (LPM) via a PM2.5 cyclone (URG corporation) at ambient
temperature and humidity, immediately followed by a multi-tube nafion drier (Perma Pure LCC,
PD-50T-12-MSS), then through a 0.375” OD and 0.311” ID 2.5 m long stainless steel tube into
the temperature-controlled trailer. RH in the 10 LPM flow once in the trailer was always <60%
(typically <50%). Within the trailer, 0.7 LPM was split from the main flow for sampling by the
AMS and SMPS (tube of 0.25” OD, 0.194” ID after split), passed through a single-membrane
nafion drier (Perma Pure LCC, MD-110-24S-4) to reach RH <30%, and 0.1 LPM was sampled by
the AMS and 0.3 LPM by the SMPS. The flow was laminar throughout the entire inlet, and the

total residence time was approximately 6 s.

2. Quantification of IEPOX-SOA in the oxidation flow reactor (OFR) and TD datasets
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The IEPOX-SOA factors for the OFR and TD dataset were obtained using the constrained
positive matrix factorization (PMF) method, as implemented in the multilinear engine (ME-2)
software. The full ambient IEPOX-SOA spectrum (high resolution; m/z 12-120; 302 fitted high-
resolution ions) obtained from unconstrained PMF of the ambient data was used as a constraint.
The theoretical principles and application of PMF and ME-2 are described by Paatero et al.
(1997; 1999), Ulbrich et al. (2009), and Canonaco et al. (2013). ME-2 was run via the SoFi
interface v. 5.3 (Canonaco et al., 2013). For the ME-2 setup, a range of a-values between 0-0.2
and 0.5 (fully constrained to partially constrained) were tested in the OFR and TD datasets,
respectively. We found consistent retrieval of IEPOX-SOA for different a-values in both OFR
(slope range: 0.93-1.14; R>0.99) and TD datasets (slope range: 0.96-1.07; R>0.99), as shown in
Fig. S6 and S8, which supports the robustness of IEPOX-SOA retrieval in this study.
Consistency of mass fraction remaining for IEPOX-SOA at different a values as a function of
OH exposure and TD temperature, respectively, were also observed for different a-values within
ME-2 (Fig. S7 and Fig. S9). IEPOX-SOA factors with a-value=0 from both datasets (i.e. fully
constrained spectrum) were used in this study.

Besides constraining the ambient IEPOX-SOA spectrum in ME-2 fot the TD dataset to
obtain a IEPOX-SOA thermogram, we also ran unconstrained PMF (“free PMF”, using PET and
PMF2. exe) on the OA matrix for the combined ambient and TD datasets. The heating process in
TD unlikely will make new OA sources (Huffman et al., 2009), and thus this method allows
deriving an alternative IEPOX-SOA thermogram. Finally, thermograms of IEPOX-SOA derived
with both methods show similar variations (Fig. S9), which provides additional confidence in the
data used to evaluate the volatility of IEPOX-SOA in Section 3.2 of the main text.

3. Box model setup

3.1 Model setup

To investigate the fate of gas-phase IEPOX in the OFR, a box model was run with the
mechanism shown in Table S2 and Fig. 3. This box model assumes that no NO is present, since
NO in SE US study was only ~60 ppt on average in the daytime atmosphere and its lifetime in
the OFR is very short (~1 s, Li et al., 2015; Peng et al., 2015). This model ignored the slightly
different reaction rates among isomers of IEPOX and isoprene hydroxyhydroperoxide
(ISOPOOH)with OH radical (Bates et al., 2015; Krechmer et al., 2015), thus it is a simiplied
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version. The average measured diurnal variations of isoprene, ISOPOOH and IEPOX
concentrations were used as input concentrations, as shown in Fig. S1. Isoprene, ISOPOOH and
IEPOX show consistently high concentrations in the afternoon, as expected based on the current
understanding of their temperature and light-dependent emissions (isoprene) and photochemical
formation mechanisms (ISOPOOH and IEPOX) (Paulot et al., 2009). We chose the peak
concentrations of the three species during the day as initial input into the model, which are 5.8
ppb for isoprene, 181 ppt for ISOPOOH and 70 ppt for IEPOX, respectively. The main reaction
parameters in the model are described in Table S2.

In the model, the dynamic OH exposures in ambient and OFR cases were achieved
according to the real ambient and OFR conditions. In the ambient scenario, different OH
exposures were calculated by only varying the reaction time (0-60 days). A fixed OH
concentration of 1.5x108 molec. cm™ was set (Mao et al., 2009). In the OFR scenario, reaction
time was fixed (at the residence time of 200s), and a range of OH exposures was obtained by
varying the OH concentrations in the model, which were controlled in practice by the RH and the
UV light settings in the OFR.

3.2 Organic/inorganic scenarios vs inorganic scenarios in the model

A model scenario accounting for organic resistance with slower IEPOX uptake than pure
inorganic is applied to simulate the fate of gas-phase IEPOX. In the inorganic-only aerosol
uptake scenario, y;gpox Was calculated from the model assuming no organic resistance for gas-
phase IEPOX uptake. Gaston et al. (2014) showed that a lower y;zpox Was observed for mixed
polyethylene glycol (PEG)/ammonium bisulfate aerosols compared to pure ammonium bisulfate
aerosols, and attributed it to rate-limiting gas-phase IEPOX diffusion in the OA layer. In SE US,
OA composed 67% of ambient PM1 mass on average and the fraction of OA was typically even
higher in the OFR due to greater addition of OA mass than inorganics (Fig. S15). You et al.
(2013) suggested an organic and inorganic phase separation can happen in particles with mixed
OA and inorganics (e.g. (NH4)2S0O4) at O/C<0.8. O/C ratios in OA were always lower than 0.8
for ambient conditions, while after the OFR they were below 0.8 at lower OH exposures
(<3x10'* molecular cms, ~3 equivalent days) and above at high exposures (not shown). The
newly formed oxidized gas-phase organic compounds may also condense on the surface of

aerosols to form fresh organic-dominated layers. If either effect (phase separation or organic
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condensation) does occur, the OA “layer” will lead to a smaller effective y;gpox than the values
calculated by assuming aerosols are composed of pure inorganic species in the model (Gaston et
al., 2014). Thus, eventually, accounting for organic resistance to IEPOX aerosol uptake is more
realistic for ambient IEPOX uptake modeling results, which will be discussed in the main text.
The results from inorganic scenario can be found in Fig. S16.

3.3 pH and aerosol uptake coefficient of IEPOX

Estimated y;zpox IS crucial to determine the lifetime of IEPOX against aerosol uptake.
Yiepox 1S affected by several factors, e.g. the mass accommodation coefficient aiepox,
acidity/sulfate (nucleophilic effect), aerosol size, and organic resistance on the particle (Gaston et
al., 2014; Nguyen et al., 2014a; Xu et al., 2014; Liao et al., 2015). y;zpox Can be estimated based
on a modified resistor model described in Gaston et al. (2014). The predicted y;zpox from this
model has been shown to be in good agreement with measured y;zpox in laboratory studies
(Gaston et al., 2014). To estimate y;zpox for ambient and OFR condition during SE US study,

the estimated aerosol pH for both conditions is needed.

The pH values of aerosols under ambient and OFR conditions were calculated by with both
the E-AIM Il (Wexler and Clegg, 2002) (Web: http://www.aim.env.uea.ac.uk/aim/aim.php) and
ISORROPIA Il (Fountoukis and Nenes, 2007) (Web:
http://isorropia.eas.gatech.edu/index.php?title=Main_Page) thermodynamic models (Fig. S10-
S11). Good agreement for the estimated pH between the two models was found in both
conditions. Since extra parameters from E-AIM Il output (e.g. concentration of nucleophile) are
needed to calculate the y,zpox in the model, the pH calculated from E-AIM Il was used as the
input in our model. Average pH values from E-AIM Il in ambient and OFR aerosol during SE
US study were 0.8+0.5 and 1.35+0.6, respectively. The pH values of 1.33-1.51 over OH
exposure in the OFR was found in Fig. S12a, contrast to a clear enhanced predicted
NHas/measured NHa ratio (0.55-0.75) in Fig. S12b. The predicted NH4 concentration was
calculated based on assuming fully neutralization of aerosol between anion and cation ions. The
seemingly inconsistent trend between calculated pH and NH4 balance as a function of OH
exposure is consistent with the conclusion that NH4 imbalance does not have a unique
relationship with pH under very acidic conditions (Hennigan et al., 2015). Finally, pH values of
0.8 and 1.35 were input into the model for ambient and OFR scenarios, respectively.
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The other main parameters input into the model include temperature (298K), mass
accommodation coefficient (0.1) (Gaston et al., 2014), particle radius (140 nm, Fig. S12c),
concentration of nucleophiles including SO42and NO3™ (~ 0.05£0.1 M and 0.23+0.23 M in
ambient and OFR respectively) and HSO4™ concentration (0.59£2.4 M and 0.09+0.12 M)
obtained from the output of E-AIM Il model. In the calculation, aerosols with and without an
organic film resistance were assumed. In the case that assumes aerosol is composed of pure
inorganic species, the calculated y;zpox Was 0.025 and 0.008 under ambient and OFR conditions,
respectively. In the more realistic case that assumes an organic resistance to mass transfer, the
calculated y;zpox Were 0.009 and 0.002 under ambient and OFR conditions, respectively. In the
organic resistance case, the radius of the inorganic core was input in the model, which was
estimated to be 100 nm from the organic/inorganic volume ratio estimated from the AMS data.
A factor of 0.1 was applied to decrease the Henry's law constant and diffusivity of IEPOX in the
organic film (Gaston et al., 2014).

In SE US study, the total aerosol surface area of ambient submicron aerosol was around
300+230 pm? cm based on SMPS measurements, while a higher average surface area of
submicron aerosol (350+550 um? cm) was observed in OFR, as shown in Fig S23-S24.
Internally mixing of organic and inorganic was assumed here based on single particle mass
spectrometer results (Lee et al., 2002). The higher aerosol surface areas in OFR was mainly
caused by the condensation of newly formed low-volatility VOCs species and a small fraction of
newly-formed inorganic species. Finally, the calculated reaction coefficients of IEPOX uptake
onto aerosol are 4.3x10* s (lifetime=0.6 h) and 1.6x10*s™ (lifetime=1.7 h) under ambient and
OFR conditions (respectively) with pure inorganic species, and 1.5x10*s? (lifetime=1.8 h) and
4.0x107° st (lifetime=7.0 h) under ambient and OFR conditions (respectively) under the

assumption of organic resistance to mass transfer.
3.4 Photolysis of isoprene, ISOPOOH and IEPOX

The photon fluxes inside the OFR were calculated by a dynamic chemistry model based on
SE US scenario (Peng et al., 2015). The main emission lines of the UV light spectrum of the
mercury lamp are at 185 nm and 254 nm. The photon fluxes at 185 nm and 254 nm in SE US

range between 5x10°-3x10* photon cm st and 1x10*2-3x10% photon cm s%, respectively,
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with ambient RH 80% assumed. The roles of photolysis in the decays of the main gas species
(i.e., isoprene, ISOPOOH and IEPOX) in the model were investigated.

The absorption cross sections of isoprene at 185 and 254 nm are around 1.35x10°Y" cm?

molec.™ and very small that we assumed 0 cm? molec.™ at 254 nm, respectively (Martins et al.,
2009). No IEPOX and ISOPOOH cross section nor quantum yield data have been reported in this
UV spectral region. Here, we used measured cross section data of 3-hexene-1-ol (CeH120)
(2x107Y" cm? molec.™ at 185 nm and 1x1072* cm? molec.™* at 254 nm) to simulate IEPOX
(CsH1003) due to their similar carbon backbone and functional groups (hydroxyl group) (Jiménez
et al., 2009), and 2-hexanone-5-hydroperoxide (CgH1,03) for ISOPOOH (1.1x10Y cm? molec.™
at 185 nm and 6x107° cm? molec.™* at 254 nm) (Jorand et al., 2000). The chromophore in IEPOX
at 185 nm is epoxide. Some epoxides themselves do absorb at 185 nm however, the detected
cross section is a few times lower than 2x1071” cm? molec.™® (Fleming et al., 1959). Thus values
from 3-hexene-1-ol should result in upper limits of photolysis rates for IEPOX, since the
conjugated structure in 3-hexene-1-ol will result in higher light absorption than IEPOX in the
UV light range. The chromophore in ISOPOOH at 185 nm is double bond and hydroperoxide. The
detected cross section of both functional group at 185 nm are also below 108 cm? molec.}(Keller-
Rudek et al., 2013), which is smaller than the value (1.1x10"*" cm? molec.™) applied in the model.
The summary of cross sections of these three species is shown in Table S3. With quantum yields
of 1 assumed, the calculated photolysis fractions of these three gas species all less than 0.4 %,

representing a very minor fate across the entire OH exposure range in the OFR.
3.5 Dry deposition of IEPOX

The dry deposition velocity of IEPOX during SE US study was measured by Nguyen et al.
(2015), and reported as 3 cm st in the afternoon. The measured boundary layer height in the
afternoon during SE US study is around 1200 m (Su et al., 2015). Thus the calculated dry

deposition loss rate of IEPOX is 2.5x10° s, equivalent to an 11-hour lifetime.
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Table S1 Instruments for measurement of gas and aerosol phase species in this study.
Instruments name Abbreviation Species Time Manufacturer | References
name measured resolution
Aerosol-phase
High-resolution time- | HR-ToF-AMS NR-PM; 2 min for | Aerodyne (DeCarlo et
of-flight aerosol mass and its main | V mode; 2 | Research Inc., | al., 2006)
spectrometer. species min for W | USA
mode
Scanning mobility SMPS Number size | 4 min TSI Inc., USA | (Stolzenburg
particle sizer (DMA distribution et al., 1998)
model 3805; CPC (13-600 nm)
3760)
Gas-phase
Proton-transfer- PTR-TOF-MS Gas phase 10s lonicon (Jordan et al.,
reaction time-of- volatile Analytik, 2009)
flight organic Austria
mass spectrometry compounds
Picarro Picarro CO CO, COg, 10s Picarro, Inc., (Chenetal.,
G2301 analyzer analyzer CHa, H20 USA 2013)
O3 analyzer Model O3 analyzer O3 1 min 2B (Johnson et
205 Monitor Technologies | al., 2014)
Vaisala HM70 probe. | Vaisala HM70 Ambient 10 secs Vaisala inc. (CreGu, 2008)
probe. RH,
temperature,
water vapor.
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Table S2 Initial input parameters and reactions for the IEPOX fate model.

Species or condition

Initial value

7.5% 10%-2.4 x 10'° molec. cm™ for OFR scenario

OH 1.5x 10° molec. cm™ for ambient scenario
Isoprene 5.8 ppb
IEPOX 70 ppt
ISOPOOH 181 ppt
Temperature 25°C
RH 80%
Pressure 1013 mbar
Rate Coefficient at 25 °C
(cm?® molec.? st unless
Reaction noted otherwise) Reference

Isoprene+OH - ISOPOOH

ISOPOOH + OH - IEPOX
ISOPOOH + OH = LVOCsorooH
IEPOX + OH - Other Products
LVOCisopooH = ISOPOOH-SOA
IEPOX - IEPOX-SOA

IEPOX+hv = IEPOX photolysis
products

(Atkinson and Arey,

7x 10 2003)

(Paulot et al., 2009; Xie et
5.27 x 101 al., 2013)
1.77 x 101 (Krechmer et al., 2015)
1.0 x 10711 (Bates et al., 2014)
6.6x 10351 (Krechmer et al., 2015)

4.0x 10°-4.3x 10*s? (Gaston et al., 2014)

1x 107—6x 10*s? (Jiménez et al., 2009)




216  Table S3 Cross sections and photolysis fractions of several key model species at 185 and 254 nm
217  inthe OFR. The photon fluxes of 185 and 254 nm in OFR were calculated as part of the box model
218  described in Peng et al. (2015), which ranged between 5x10°-3x10%2 photon cm s and 1x10%2-
219 3x10% photoncms?, respectively. Quantum yield=1 was used here to obtain upper limits for the

220

photolysis fractions.

Cross section at | Cross section at ]
_ Sum photolysis
Species 185 nm 254 nm ) References
fraction (%)
(cm? molec.t) | (cm? molec.™?)
(Martins et al.,
Isoprene 1.35x10Y7 0 <0.2
2009)
(Jiménez et al.,
IEPOX 2x10Y 1x10% <0.4
2009)
ISOPOOH 1.1x10Y7 6.0x1071° <0.01 (Jorand et al., 2000)
IEPOX-SOA | 2.5x10°Y 2.50x1071° <15 (Lin etal., 2014)
221
222
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Figure S1. Ambient diurnal cycles of gas phase isoprene, monoterpenes (on-line GC-MS and
PTR-MS), ISOPOOH (CF30" CIMS), IEPOX (CF30™ CIMS), aerosol phase IEPOX-SOA

(AMS), temperature and RH measured in SE US study. The shaded areas of temperature and RH

refer to the standard deviation of the averaged value. ISOPOOH and IEPOX were measured by

CF30O° CIMS from the Wennberg group at Caltech. Isoprene and monoterpene were measured by

on-line GC-MS and PTR-MS. These diurnal cycle have also been reported in Hu et al. (2015)
and Krechmer et al. (2015).
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Figure S2. Schematic of the sampling setup in the SE US study. CO gas (~2 ppm before June 27

and ~1ppm after June 28, corresponding to OH reactivity ~10 s* and 5 s, respectively) was

injected into the OFR to provide further quantitative constraints on the OH exposure by

measuring its decay due to reaction with OH radicals. In our setup, the OFR were sampled the
ambient air directly without treatment, while TD were sampled the aerosol through a nafion
dryer to RH~40-50%. Before being sampled into aerosol and gas measurement instrumetns,
aerosol and gas were dried to RH below 30%.
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246  Figure S3. Experimental setup for the two OFRs used during SE US study. The reactor on the
247  left was used for the OH-OFR and OH exposure measurements. The right reactor was used to
248  examine Oz and NOz3 oxidation chemistry. Two reactors were aligned so that the inlet pointed
249  towards the prevailing wind direction.
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SE US study can be seen in Li et al. (2015). The higher scatter at the lowest OH exposures is
caused by the uncertainty of the small CO decay under these conditions.
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259
260  Figure S5. Scatter plots of volume concentrations between AMS and SMPS for ambient air and
261  OFR output during SE US. For points with higher ammonium nitrate concentrations the AMS
262  volume may be higher than the SMPS volume due to evaporation of this species in the SMPS
263  (Khlystov et al., 1996; Palm et al., 2016)
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spectra solved for using ME-2 must resemble the ambient IEPOX-SOA spectrum determined
from unconstrained PMF of the ambient data. To allow for visual comparison of the time

variations in sufficient detail, only part of the time series of IEPOX-SOA is shown here. Scatter
plots of ME-2 resolved IEPOX-SOA factor at a-values of (b) 0.1; (c) 0.2; (d) 0.5 vs that factor at

a-value=0 (fully constrained). Results from entire campaign data are shown in the scatter plots.
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Figure S7. Mass fraction remaining of IEPOX-SOA for different a-values in ME-2 as a function
of OH exposures. Error bars shown are standard error of the mean for each quantile.
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Figure S8. (a) Time series of ME-2 resolved IEPOX-SOA factors at different a-values in the
thermal denuder (TD) dataset. To allow for visual comparison of the time series, only part of the

time period is shown. Scatter plots of ME-2 resolved IEPOX-SOA factor at a-values of (b) 0.1;

(c) 0.2; (d) 0.5 vs that factor at a-value=0 (fully constrained). Results from entire campaign data

are shown in the scatter plots.
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286  Figure S9. Thermogram comparisons of IEPOX-SOA from constrained ME-2 source

287  apportionment for different a-values and unconstrained PMF source apportionment method when
288  performed on the combined ambient+TD dataset. The thermogram of OA is shown for

289  comparison.
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292  Figure S10. Time series of ambient pH calculated using the ISORROPIA Il and E-AIM I

293  models. Metastable condition and forward mode were used in both models. Particle phase NHa,
294 inorganic NOs, SO4 and Cl and gas-phase NHs and HNO3 were used as inputs of the model. The
295  aerosol species were measured by AMS and the gas-phase NH3 (Saylor et al., 2010) and HNO3
296  (Arnold et al., 2007) species were measured by the standard suite of instruments of the SEARCH
297  network site. Average ambient pH over SE US study is 0.8+0.5 from E-AIM II. pH calculated
298  from Guo et al. (2015) is shown here for comparison.
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Figure S11. Time series of pH of OFR output aerosol calculated with the ISORROPIA 11
(Fountoukis and Nenes, 2007) and E-AIM Il models (Wexler and Clegg, 2002). Metastable
condition and forward mode were used in both models. Particle phase NHa, inorganic NOs, SO4
and Cl in OFR output were measured by our AMS. Ambient gas phase NH3 and HNO3 were
measured by other instruments at SEARCH. HNO3 in OFR output was calculated as the sum of
ambient HNOz plus all ambient NO and NO- since the latter two are quickly oxidized to be
HNO3z in OH-OFR (Peng et al., 2015). NH3 in OFR output was assumed to be the same as in
ambient air.
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Figure S12. (a) Estimated pH in OFR output aerosol from the E-AIM Il (Wexler and Clegg,
2002) and ISORROPIA 11 (Fountoukis and Nenes, 2007) inorganic aerosol models, as a function
of OH exposure. The average pH in OFR output during SE US study is estimated as 1.35+0.5
from E-AIM Il and 1.3940.7 from ISORROPIA II. (b) Ratio between measured NH4" and NH4"
needed to fully neutralize the measured inorganic anions (“predicted”) in OFR output air as a
function of OH exposure. (c) Dry surface-area weighed diameters (dsurt) calculated from SMPS
measurement as a function of OH exposure in the OFR. dsurf was calculated as particle
volume/surface areax6. The average dry dsurf OVer the entire sampling period was calculated to
be 190+60 nm. By applying the average particle size growth factor of 1.5 calculated from
average kappa (0.27) and ambient RH (Nguyen et al., 2014b), the average d,,,.r for ambient
particles is estimated as 282+90 nm; Error bars shown are standard error of the mean for each
quantile.
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Figure S13. Time series of ambient total dry and wet particle surface area during SE US study.
The dry particle surface area was calculated based on SMPS number size distributions. The wet
particle surface area was calculated by applying square growth factor to dry particle surface area.
The ambient growth factor was estimated based on ambient average kappa (0.27) and real
ambient RH (Rissler et al., 2006; Nguyen et al., 2014b). Two CU SMPS are used in SE US
study. SMPS 1 sampled ambient aerosol all the time. SMPS 2 sampled in parallel with the AMS
and was multiplexed between sampling ambient, the OFR outflows and TD outflow.
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Figure S14. Total particle dry and wet surface area (from SMPS measurements) as a function of

OH exposure in OFR. Error bars are standard errors of the mean for each quantile.
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Figure S15. Average composition of submicron non-refractory aerosol measured by AMS of
ambient and OFR output during SE US study. The OFR output is averaged over all OH
exposures. ANNO3 represents nitrate that is part of ammonium nitrate, while RONO: represents
nitrate that is organic in nature (See e.g., Ayres et al., 2015). The slightly lower OA fraction in
OFR output is mainly caused by the fragmentation and volatilization of OA at high OH
exposures (>10* molec. cm=3 s); see example shown in Fig. 6b. An empirical method based on
O/C and H/C (0.65 and 1.56 in average, respectively) ratios was used to calculate the ambient
OA density (1.34+0.4) (Kuwata et al., 2012);
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Figure S17. Estimated IEPOX-SOA losses due to photolysis inside the OFR at 185 and 254 nm,
as a function of OH exposure. Results show negligible importance of photolysis compared to the
observed loss of IEPOX-SOA in the OFR. Absorption cross section data is obtained (254 nm) or
estimated (185 nm) from Lin et al. (2014) from acidified (NH4)2SO4 particles. Quantum yield=1
was assumed here to obtain an upper limit of the photolysis fraction. The photon fluxes of 185
and 254 nm used here range between 5x10°-3x10% photon cm s and 1x10'2-3x10% photon cm-
251 respectively.
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Figure S18. Composition of ambient OA and of OFR output OA during a period with very high
IEPOX-SOA/OA ratio in SE US study. (a) IEPOX-SOA mass concentration and the IEPOX-
SOA fraction of OA in ambient air. (b) Time series of f¢,, of OA in ambient air and OFR
outflow. (c) OH exposure in the OFR and UV light intensity index (with zero corresponding to
no light, and light intensity increasing with the index), and f¢_y o in ambient and reactor air.
During this IEPOX-SOA-dominated period, 80—90% of ambient OA was IEPOX-SOA. The data
from 2:00-7:00 pm in this figure was used to calculate the mass fraction remaining of IEPOX-
SOA, CsHsO* and OA in Fig. S19.
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Figure S19. Mass fraction remaining of IEPOX-SOA, CsHsO" and OA as a function of OH

OH exposure in OFR (molec. cm'3 s)

exposure during a period when 80-90% ambient OA at the SE US CRT Supersite was composed

of IEPOX-SOA on June 26", 2013, as illustrated by Fig. S18. kon are shown in the legend with
fitting parameter uncertainties. Note that OA in the OFR outflow is larger than ambient OA at

lower OH exposures due to SOA formation in the OFR.
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