10

15

20

25

Supplement of:
Ozonolysis of primary biomass burning organic aerosol particles:

Insights into reactivity and phase state

Sophie Bogler!, Jun Zhang!, Ka Yuen Cheng?, Kun, Lit?, André S. H. Prévét, Imad El Haddad*, David
M. Bell*

!Laboratory of Atmospheric Chemistry, Paul Scherrer Institute, Villigen, 5232, Switzerland
2Qingdao Key Laboratory for Prevention and Control of Atmospheric Pollution in Coastal Cities, Environment Research

Institute, Shandong University, Qingdao 266237, China

Correspondence to: david.bell@psi.ch

Contents of this file:

Table S1-S2: Experimental flow settings and O3z concentrations (part 1 and 2)

Figure S1: Sketch of experimental setup (OFR)

Figure S2: Sketch of experimental setup (smog chamber)

Figure S3: HR-AMS organics time series including background fit for all experiments

Figure S4: Slopes of wall loss correction (for experiment open2)

Figure S5: Primary BBOA particle size distributions

Figure S6: AMS POA mass spectra

Figure S7: EESI POA mass spectra

Figure S8: POA chamber experiment O/C ratio and f44 vs. f60

Figure S9: Primary BBOA particle composition from the EESI and change in intensity at maximum O3 exposure
Figure S10: Molecular structures abietic, linoleic and oleic acid

Figure S11: Molecular structure of de-hydroabietic acid

Figure S12: Change in intensity from the EESI compared to POA conditions as function of O3 exposure and RH for experiment

spruceRH1



30

ions (part 1/2)

d O3 concentrat

ings an

tal flow sett

imen

Exper

Table S1

WOd) L

+00°0

960°0

96F

€000

L600

LoFF

Too'0

86070

B6FF

100°0

H60°0

6OF T

4

(VOd) |

(ZTOTE0'60)
yasaq

vodizt

96

8}

B6F

01

L00°0

£60°0

£66'F

100

60°0

66

8

(Vod) L

w000

£00°0

Y600

L600

966'F

Lo6'T

o0

86070

B66'F

100°0

660°0

666’

34

4

(VOd) T

(ZTOTENHD)
uado

(voa) +1

100°0

660°0

660'S

o0

8600

BO0'S

£00°0

000

LO0T0

960°0

L6O'S

S00'0

100

S60°0

60’0

(VOd) L

wo

800

o

900

90°0

+0'o

800

1

0

WOd) |

(@TOTE0TO)
2anmads

[unu/q]

uedEQ

H40 W O

£0) JSNEYXD

ae L1p

4 days

(a3ep)
awen
Jyuampiadxa

w

YDIE[Y UITES

ﬁw%: 0 10 op vod 11

oo | w00 w0 wr o1

e 00 9 B 3

oo, | wo 800 sor 8

Bﬁwo 0 ] o (¥Od)

o 100 600 6Tr 9

oo, | ov 600 e c

ol H0'0 960°0 96T+ ¥

4020

0w 2000 8600 867+ ¢

S1210

s 0 0 Tt z

g e i) o Vo) 1 ﬁﬂﬁ.%uh ¢

s, e ) s vodr 11

oo suo0 a0 sery o1

aon 500 500 skb 6

N £00 wo Lrr 8

o c1o0 o800 sart L

oo 1o s VOd) 9

2oy | sovo 2600 6t c

Lo, | oo 9600 6tt

mm.wwc 000 8600 68F ¢

e 10 0 I 4

R ] 0 33 (vod) 1 hnuawmu.mmﬁm v
0 o [ vod) 11
500 wo e o1
o 90 orF 6
w0 800 str § ¢
[unuy] (ep) o

# days Jweu
2u0dtQ) | YAQ WItQ | rQIsneyxa | are Aap Jnwpades | T2




(part 2/2)

ons

d O3 concentrat

ings an

tal flow sett

Imen

A Lo o 600 0 o0's
Wﬂ%~ WNAM _.C,o S00°0 600 0 S60°s ¥
A i 2000 2600 0 260° ¢
R FC N OO OO N
N”%_ wmw.%c 0 o 0 e woarr | @02 m_u.w_.%v_ .
L O T O :
Lo kR 000 960°0 e 0 8
G A 000 960°0 0 965°S L
uv.“c.wm Mmm%: 0 o 0 ¥'s vod) 9
m\mw_ wmm.%o 0 1o 0 9g vod) §
Sre | oot o o re N v
N R T R :
i by 1o 0 0 s z
Mw_ m”w% o 0 o 0 o vod 1 mw_:w_.umu.”.zm ¢
.”.MM:-W M.MAN%C 0 (1} 0 LY vod) 8
+_m..%m m.%.w: 000 9600 0 965°C L
AT LR 000 960°0 17e 960 9
W..M.MN M”.u:c: P00°0 2600 91T'¢ 0 <
e m..ﬁ%m | 1o 0 45 0 v
e | 1o 0 I T ¢
o Lh 0 o 0 v vod) | .w_:“uw_w.\_.k .
v 10 0 I's WO 01
~ W.Mw%w SLOO SO0 0 SIS 6
oo o0 00 o sos 3
bR 5200 5100 0 506 L
.| 2w 0 10 0 I's vod) v
m%ﬁo 000 0 o 0 I's (vod) 11
- | =9170 R00°0 T60'0 0 60 < FRIOO N
e, 900°0 600 0 60°S v son 800 wo av v ot
I | o 9600 0 960°s € Teoe |0 wo 0 we 8
| o 1000 6600 0 z N%Mc ] 00 00 0 s0¢ 8
| B 0 10 0 I's Vo) [ .ﬁ:ﬁﬁ.ﬁ . wﬁw% 0 oo 800 0 s :
1% [wdd] Jarur) o |, o e |0 o 0 s (vod 9
PAHY | PUEQ | YAQO WO | fQISNeyXa | argjem | e Kap SE E@E-.“H”_M” dxa [l [t [uuy/ ] (23ep)
5 #doys Jweu
7207 AR uiedwe) A HY | U0 HAO WEQ | fQ psnwyxd yuawaadxa

Exper

Table S2




35

R

Filter

Gas container
- Ozone monitor

>

Dekati ®

-

zero
air

Holding chamber

g

exhaust

Main container

zero A

air

Wet air supply

- RH monitor

Oxidative Flow Reactor exhaust
Denuder PR
j g o | ,*__Denuder
1 —— —>
zero
air A
Ozone generator -
—4——_ '-—-‘—_ - air

Particle container
- HR-ToF-AMS
- EESI-ToF-MS
- SMPS

40

Figure S1: Sketch of the experimental setup in the atmospheric simulation chamber for ozonolysis experiments conducted in the

oxidative flow reactor.
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Figure S2: Sketch of the experimental setup in the atmospheric simulation chamber for ozonolysis experiments conducted in the

50 smog chamber.
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Figure S3: Time series of total organics particle mass concentration as quantified from the HR-AMS analysis for experiments (a)-
(i) as given in the subtitle. Each subplot includes the signal as measured on the instrument, and after correction for background
decay. For the correction, a fit was determined through periods of measurements at POA conditions; linear fit equation for (a)-(f),
(h) y = m*x+c, exponential fit for (g), (i), y = a*exp(b*x)+c. Right y-axis: time series of Os concentration. For (c), (h), (i) the size of
the marker is a qualitative measure of the relative humidity (RH) level. The bigger the marker size, the higher the RH level (max
97% RH).
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Figure S4: Slopes of linear fit through POA periods to correct for wall losses for ions detected by the EESI from experiment open2
vs (a) m/z ratio and (b) saturation mass concentrations Co colored by number of O atoms in the species. Co was modelled using a
parametrization from Li et al., 2016, log10(Co) = (n% — nc)*bc- no*bo — 2*ncno/(nc+no)*beo — nv*bw, where nc, be, bo, beo, by are
constants and nc, no and nn are the number of C, O and N atoms in each species, respectively. The selection of species was filtered
for a threshold of minimum 20 cps during the first POA period and during maximum O3 exposure. To compare the species’ slopes,
the fit is based on the relative intensity at each POA period normalized to the first POA period. There is a trend of increasing slopes
with increasing m/z and decreasing saturation mass concentrations, i.e. the loss of less volatile species is slower compared to the loss
of more volatile species. This observation supports the relevance of particle mass loss driven by partitioning of volatile species out
of the particle phase when the gas-phase fraction is absorbed to the walls of sampling lines and holding chamber.
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Figure S5: Primary BBOA particle size distribution all experiments (excluding beech), shown as relative (a) number concentration
and (b) mass concentration, measured by the SMPS. The first POA period in time is shown. The y scale is relative to the total number
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Figure S6: AMS mass spectra of all POA conditions scaled with intensity relative to the total average intensity at POA conditions
up to m/z 170. The error bars denote the standard error over 10 min of sampling.
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Figure S7: EESI mass spectra at POA conditions scaled with the intensity relative to the total average intensity at POA conditions.

As the most intense fraction of CsH100s would expand the y-scale by factor 3 and dominate the intensity distribution over all

remaining ions, this ion was removed from the spectrum for clarity. Note that no POA spectra from the experiments spruce and
100 beech2 are included here, as the analysis of the EESI data was not completed due to large instabilities of the electrospray.
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Figure S8: Background control chamber experiment under POA conditions with no Oz exposure. Evolution of (a) O/C ratio and (b)
faa vs feo from AMS analysis within 3 hours of experiment, during which the O/C ratio stayed constant within 10 % of the initial
value (averaged over 5 minutes).
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(a) abietic acid (CygH3705) (b) linoleic acid (C4gH5,05)

(c) oleic acid (C45H340,) ')
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Figure S10: Molecular structures of (a) abietic acid, (b) linoleic acid, and (c) oleic acid. These compounds are possible isomers within
the peaks of (a) C20H300z, (b) C1sHs202, and (c) CisHs4O2 that are reactive towards Os as detected by the EESI.
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Figure S11: Molecular structure of de-hydroabietic acid. This compound is a possible isomers within the peak of C20H2s0: that is
120 reactive towards Oz as detected by the EESI. However its reactivity is decreased compared to abietic acid C20Hz002 due to the
presence of an aromatic system.
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exposure and varying RH as given in the subtitle. This data is from experiment spruceRH1. The exact Os and RH conditions are
given in Tables S1-S2. The relative intensities are classified by nr. of C atoms and color-coded by nr. of O atoms.
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