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S1. From mixing ratios to mass concentrations

The mixing ratios in ppbV were calculated ustbguation S1
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Y € é é é é . Equation S1

Where the RHand HO" are the signal intensity in cowmer second (cps) of thanalyteand the reagent ien
correctedaccording taheir respective relative transmissions (Tr«dJ) Tarit, and prir denote the voltage,
temperature, and pressure (in mbar) in the drift tabdk is the reaction rateoefficients(cm®/s) between the
reagent ion and givenvolatilisedanalyte

TheTr in the rangeof 21i 135 amu was determined experimentally witalbration gas mixture (:2omponent
mix at ppmV level each from Apel Riemer Environmental Inc, Miami, USA) aftdolDdilution with pure
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nitrogen at the beginning afad theend of the measurement campaign. The composition of the calibration gas
mixture and the experimental sensitivity measured in the field are susethariTable S1

Thevalue ofk in Equation S1for the protortransfer reaction between an analyte ion an®]Hcan be estimated
theoretically. The Langevini Gioumousi sl Sttepuyenson and t |
hydrocarbonglLangevin, 1903and oxygenated compounfu and Chesnavich, 1982¢spectively. Both use the
molecular weight (MW) and dipole momentjiwhile the former also includes polarizability) to predict ion
molecule reaction ratd&llis and Mayhew, 2014)Thevalues ofk for organic compounds cover a wide range
typically from 1.7 2.5x10° cm®¥/sec(Zhao and Zhang, 2004yhile very high values, such as 5.48®10n%/sec
(norpionaldehyde; §H140,)(Cappellin et al., 201%)ave also been reported for oxygenated organic compounds. For
guantification purposes, the standard protonatioh2x10° cm®¥/sec has been widely usf@dolzinger et al., 2010;
Capozzi et al., 2016; Pieber et al., 2018)is is expected to introducesabstantivesrrorin quantifying most

organic compounds, and thus, various estimation approaches have been pi@appetlin et al., 2012; Cappellin

et al., 2010)

In this study, was calculated usingnelemental compositichased parameterisatiéor heteroatorcontaining
compoundswhen their MW fell within the prescribed ranffgéekimoto et al., 2017}or all other species with
known elemental compositions, the parameterisation of Bosque andBadgsie and Sales, 2002as applied.
For unknown speciggo formula assignedanother parameterisation based solely on MW was (8&dmoto et
al., 2017) The range of thus obtainederewas 3.25x1G° (for HNOs) i 5.435x16° (for CzoH1s0).

For heteroatorrcontaining species,gwerepredicted based on elemental composition and/or (8&kimoto et al.,
2017) For unknownspecies, a constanp jof 2.75 was used considering a predominance of oxygenated
hydrocarbongM¢ller et al., 2017)The final range thus obtained was 1.305 D.In a previous studya constant

Ko of 2.75 and polarizabilities based on elemental compositene associated withuantification uncertainty of
+40%in the mass concentratiofid¢ller et al., 2017)MW and heteroatomic classduceuncertainties in the
calculation ofthe values ok (Sekimoto et al., 20173and thus, were used our studyto improve quantification
accuracy Thek calculated heréor hydrocarbons werm close agreement witfates reported itheliterature

(Figure S1). In other cases, they wepeorly aligned and muchigher than thereviously reportegrotonationk-
rates which is attributable to the presence of different polarisable functional groepedies with the same
empirical formula For instanceprotontransferk of 3.58x10°, 2.6%<10°, 2.51x10%, and3.32x10° cm?¥/sec have
been reported faaicetone, oxetan@;propenl-ol, andpropanalCappellin et al., 2012)espectively, despite the
same empirical formula (i.e.3860). Such isomers cannot be differentiated in higholution mass spectrometry,
and thus, only the general elemental composition is used to estiraatalues ok. When the formula assignment is
unambiguous, the relative uncertainggardingthe concentration derived from the propagation of the relative
uncertainties on the transmission andklieestimated to be within £30¢%llis and Mayhew, 2014Due to the
higherk values the mixing ratios and mass concentrations measured here are expected to be underestimated.
Specifically, mixing ratios and mass concentrations w8ré®and42.08% lower than those calculated with the
standard/alues ofk = 2x10° cm®/sec.

Mass concentrations associated with individual ions were calculated by using the standard(8weittieltl and
Pandis, 2016¢xpressed iEquation S2.

Mass concentrationufy/m?) = 5 a Qo Ve MY aé é é é é . Equation S2
Where Pm/z and T denote ambient pressure (in Pasdhisjneasured masgs-charge of the ion, and ambient

temperature (in Kelvin). 1.0072765 and & 3tte the mass of a proton (in kg) and the molar gas constigimn@l).
S2. Assignment of molecular formulae

Molecular formulae were assigned to accuratemeasured with the PTdRaron (M/250i 425) using the following

constraints: @HnOoNo.3Soa( number of C, H, and O-QveQd e2 Oun(riensttergi ecrt eDBE v
only); 0 O O/C O 2.0; ani wée ratained fod quantificatidh and Bgiczisatioe.s assi g |
Elemental composition was obtained with an average formula erflo®f+ 23.54 ppn{ranging betweer63.26

and 146.52 ppm). Relatively broadzaccuracy and a mass resolutiean{n) of ~5000 inevitably returned

multiple prospective formulae for every ion. Both the selected formula and the second likely candidate are presented



in the supplementary information, where the former was chosen based on the following priorities: lower number of
heteroatoms > lower formula error > relevance to atmospheric emission sources identified here. Among the 1118
ions resolved, 336 were retainaldove the S/N, and 318 could be chemically identified in this way. Associated
parameters (e.g., concentratimeighted O/C, H/C, etc.) were derived for total OA as descripedously(M¢ller

etal., 2017)

S3. Concentration-weightedaverageenrichment factor (EF)

The EF of particles samgd by the CHARON inlet is dependent on their size as demonstratgdure S2

Particles larger than 150 nmave beemeported to undergo enrichment of ~&ichler et al., 2015)r ~44fold

(M¢ller et al., 2017)n the aerodynamic len¥he EF reduces steeply for particles of KBBO nm(Eichler et al.,
2015b) This introduces aust the campaign, and soustthe EF. Here, the distribution of mass concentration
across particlesf 15/ 661 nm was calculated from particle number and density measured with a scanning mobility
particle sizer (SMPSYhe distributions are shown Figure S3and indicatearticlesof 100/ 250 nmto be
predominantluring the ALPACA campaigrn the dataset obtained froRT Rcnaron Measurements, it is not
possible to connect individual ions detected at any specific sampling time with a unique partimteaigEof

sizes Therefore, we calculated the concentratiegighted average EF f&r= 1:n measurementssingEquation

S3 The time series for EF thus obtaineghown inFigure S3 The detected concentrations were then converted to
sampled concentrations bwiding themwith the corresponding EF.
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S4. Commentary on levoglucosafragmentation and total OA quantification

Where required for the sake of discussion, uncorrected and corrected tqiasiOdea previously describehethod
(Leglise et al., 2019)¥rom PTRcHaron are denoted as Qévorrand OAwr, respectively. Although PTR is a soft
ionisation mechanism, when it is applied to large and heavily functionalised mo)esudesas levoglucosan,
fragmentation is inevitablgM¢ller et al., 2017; Leglise al., 2019) Fragment and precursor ions cannot be
distinguished in mass spectra generated for ambient air due to the molecular complexity. However, in our study,
owing to the strong influence of biomass burning as a major source of emigsiph63.06 was a dominant ion

and was attributed tGsH100s (levoglucosarand anhydrous monosaccha&ridomers. It could unambiguously be
associated with its known fragmentawatz85 (CsH40z2), 127(CeHsO3), and 145CsHsO4) due to high correlation
coefficients between the precursor and fragments (R95;Figure S4). It must be noted that the possibility of
isomers on then/zvalues associated with levoglucosan fragments cannot be fully ruled out. Like a previously
reported PTRHaron analysis of pure levoglucoséi ¢ller et al., 2017)these fragment ions were more intense than
the molecular ion, [M+H]

Strong fragmentation of oxygenated compounds, such as levoglucoseis-pimbnic acid, in ambient aerosol

causes an underestimation in the total mass concentration$ 8§982Here, correcting for the fragmentation of
levoglucosan only (i.e., by adding the mixing ratios calculated for the fragments to those of the pratinsiar e
conversion to mass concentrations vituation S2 improved OAncorr by 5%; the total OA concentrations thus
obtained are referred to as @A evo A greater increase of 17% was observed indAupon fragmentation

correction with the méibd of Leglise et alLeglise et al., 2019s compared to correction for levoglucosan
fragmentation only. This indicated that levoglucosan was not the only molecule prone to fragmentation based on
molecular composition, and a more holistic approach to fragmentation correction is preferablerd hibrefesults
presented herein report @A, rather than Ok evo However, where required for the quantification of

levoglucosan alone (such as the resulBigure S9A), OAcor_levoWas used.

In the case of the AMS, calibrations conducted during the ALPACA campaign with pure levoglucosan imdizated

60, i.e., GH40,, to constitute 12% of the overall signal for levoglucosan. This quantitative relationship was used to
estimate levoglucosan in ambient OA and is expected to be an upper bound of the estimation, considering that other
compounds can contribute to the siga&h/z60 as well.



S5. Specifics of thdactorisation of PTRcHaron measurements

A preliminary unconstrained factorisation of the Riikkon (Mixing ratios used at this stagé analysi$ did not

delineate ofroad traffic as a source unless the number of factors was allowed to be unreasonably high (e.g., >19
factors). However, a factor identified as Omphrsel e gaso
PTRToF MS measurements during the ALPACA campaifiamime Roussel et al., 2022)/e used the time series

of this gasphasemobile gasoline factoio constrain the PMBf PTRcharon measurements, which helped isolate a
reasonable onoad traffic factor, albeit with very low concentrations of OA in it.

A cooking (COA) factor was observed in the unconstrained PMF trial, but it suffered from mixing with the traffic and
oxygenated OA (OOA) factors. To optimise it, we used the time series of alatdéamg COA factor from an
unconstrained solution as an hoc and configured subsequent PMF runs to isolate this factor first. Once an eight
factor solution was established as the begse Table 2), 125 bootstrapping replicates were run, where COA and
ontroad traffic factors were constrained with randawalues between 0 and 0.3 with a stpe of 0.05. This range

of a-values was chosen to allow reasonable divergence of the factor from the anchor (i.e., up to 30%) while maintaining
a strong correlation (at least 70%) with it.

We chose to leave the remaining factors unconstrained to take full advantage of the factor speciation possible with the
molecularlevel data fronPTRcraron. The criteria used to select reasonable bootstrapped runs are listddarss.
Seventyfour runs (52.9%) passed the evaluation criteria for further analysis and were satisfactorily classified as
distinct and unmixedStefenelli et al., 2019)The source apportionment results presented throughout the text (for
AMS datasets as well) are an average of these selected runs. The mixing ratios apportioned to each factor were
converted to masoncentrations and corrected for fragmentation with excellent agreement between the measured and
factorised OA concentrationEigure S5).

The factorisation of PT&iaron produced a unique factor that comprised largely of very small ioms/o& 65,

labelled as the small molecules (SM) factor. This factor could not be given an environmentally relevant identity based
on a lack of correlations with the external tracers, and thus, it has not been discussed in the main text. Its major
constituentsvere small species, suchm#z59.05 (GHsO), 61.03 (GH40,), 73.03 (GH40y), 75.04 (GHsOy), etc.,

that are expected to be in the gaseous phaser thdrethe condensed phase. Its concentrations remained below 4
ug/m?® (average =0.2 + 0.1 ug/md) over thecampaign with large relative contributions to total OA (>80%) during

short and clean periods of the campaign, when ambiertifR8n was below 1 pg/ We speculate that the SM

factor is an artefact produced by instrumental chemical background and possible remnants of VOC species on the
denuder as we switched from collecting-gpasse samples to particle sampling through the CHARON inlet.

S6. Specifics of the factorisation of AMS measurements

In both(organics only and organics + inorganitsg¢ AMS analyses, Tm/z16), OH (m/z17), HO* (m/z18), and

CO* (m/z43) were calculated as constant fractions of'Q@/z44), rather than being measured. They were thus
excluded from PMF to avoid giving extra weight to £@nd reinserted into the profiles after factorisa{@no et al.,

2016; Datalystica, 20220nconstrained factorisation of AM@&easurements not corrected for CDCE or RIE at this
stage)did not delineate an optimal unmixed COA factor in either A& AMSorg+inorg datasets until six or more
factors were allowed; this caused splitting and mixing of the hydrocdi®iHOA) or the biomasburning OA
(BBOA) factors. Primary factors, other than BBOA, were thus constrained using profiles obtained from suitable
unconstained runs. BBOA was left unconstrained with the same intention as igiRRDR, i.€., to leave room for the
separation of multiple biomagmsed fuels. Four and sfiactor solutions were chosen as the most reasonable choices
for AMSorg and AMSyg+inorg Where only HOA and COA factors were constrairiables S3.

250 bootstrapping replicates each were run for the two datasets with randdoes between 0 and 0.3 with a step
size of 0.05. The evaluation critefiar selecing reasonable runs are listedTiable S3, which led to the selection of

200 (80%) and 249 (99.6%) distinct and unmixads (Stefenelli et al., 2019¥espectively. After PMF analysis,
matrices of factors from AMg and AMSyg+inorgmeasurements were corrected for CDCE and RIE as described in a
previous studyZografou et al., 2022)sing the CDCE and RIE values state&ettion 22.2.

Section S7 Positive matrix factorisation of size distributions from SMPS



The input of PMF needs an error matrix, which was prepared by using the me(fRidagfet al., 20209n both the

number and mass concentrations; only results from mass concentration analysis have been discussed in this study.
Briefly, the final uncertainty at each sampling point was measurexd 3agmeasured concentration + average
concentration of a given size bin) + (€% measured concentrations)Recommended and G range from 0.005

0.04 and 0.080.15 and were found to be optimum at 0.0175 and 0.1 for our matrix of mass concentrations. The
optimisation was achieved based on the least scaled residuals. To remove noisy data, size bins with average
concentrationslowear han 10% of the entire matrixbéds average wer e
661 nm.

To find sizes corresponding to the PoHRzon Or AMSqg+inorgfactors, fully constrained PMF trials with eight and six
factors were run on SoFi with 10 calls in each. The time series of the factors of interest were used as anchors with an
exacta-value of 0.1 (i.e., 10% divergence). Results of all calls were averaged. Bootstrapping was redundant due to
the fully constrained nature and tightalues used in these PMF trails.

S8. Discrepancies in mass concentrations 6fOA/on-road traffic emissionsfrom PTR craron and AMS
analysis

Quantitatively, there was a significant discrepancy between the OA contributions measured ferote toaffic

related factors with PT&iaron and the AMSGy i.e., trafficcuaron and HOAwis, respectively. On averagel + 3.0

pg/md of OA was associated with HQfs org during the campaign, compared to oyl + 0.1 pg/m? for the
trafficcharon factor Figure 6). The slope of the scatter plot Figure 5 comparing HOAws org and trafficHaron

suggests that the OA mass apportioned to the latter was only ~2% of that apportioned to the former. This discrepancy
could have several reasons. First, instrumental biases, i.e., the tendency of alkanes from gasoline to undergo
dissociative PTR ionisatiofGueneron et al., 201%)nd the limited ability of PTRiaron to analyse particles smaller

than 150 nm(Eichler et al., 2015a; Eichler et al., 20150k important considerations. Indeed, the laboratory
guantification of standard compounds by the BJdRon, including alkanes (hexadecane, octadecane, eicosane,
docosane, hexacosane, etc.), fatty acids (palmitic, oleic, stearic acid, etc.), and biomass burning markers
(levoglucosan, vanillic, acid, coniferaldehyde, acetosyringone, etc.) revealed that aleamedesestimated by 2

times their actual concentrations while thec@ntaining species remained unaffected. Furthermore, a fully
constrained PMFof SMPS matrices (se8ection ) is shown inFigure S12, where peaks in traffigiaron
concentrations coincide with peaks in the contribution of particles sizekDBGhm.

Lastly, an analysis of the relative variation in H{}80rg and NG based on a previous approdehang et al., 2019)
provided evidence that nerehicular emissions (specifically, heating oil combustion) contribute to A#©4y as

well, rendering ¥ concentrationdifferent from trafficHaron. The HOA/NG ratio in the ALPACA campaign was up

to 5x higher during the evening than during the morning (data not shown); considering that\gorly emitted

from vehicles in Fairbanks, this ratio should remain consistent through the day if HOA were also released from
vehicles only. The diurnal patterns provide insight int® dldditional source: while tracers of vehicular emissions,

NOy and BC, decreased continuously from 18:00 hrs onwards,Ad&f and HOA/NQ ratio decreased from 18:00

hrs and then increased again from 20:00 hrs onwards, which coincides with residential heating emissions. Collectively
these aspects provide plausible reasons for the important quantitative differences in tbeatiééfand HOAuwwis org

factor.

$9. Discrepancies in mass concentrations of the cooking factor from PERaron and AMS analysis

Similar to HOAawms,org and trafficraron, the OA mass concentrations apportioned to COA differed significantly
between the two instruments (C@ org= 0.6 = 0.8 ug/n¥; COAcharon = 0.1 = 02 ug/m?; Figure 6) with a temporal
correlation (R) of 0.47 Table $4) and asteep slope of 0.1Figure 5). Like HOA, these differences were attributable
majorly to the particle sizesgreater relative contributions of cooking emissions to OA could be traced back to
increased mass concentrations of much smaller particles of ~10Bigume( S12), which could be a potential reason

for lower OA apportioned to this source in Pchzron analyses.

r



Another potential explanation is also the overestimation of COA with the AMS. In both AMS datasets, a standard RIE
was used for organics, i.e. 1.4. Recent studie® reportednoverestimation of COA with AMS analyses compared

to colocated instruments, such as the chemical ionisation mass spectrometer and SMPS, and suggested a higher RIE
of 1.56 3.06 (ReyesVillegas et al., 2018pr 4.26 6.50(Katz et al., 2021)However, these studies focused on fresh

indoor or laboratongenerated cooking emissions, which may induce a different response factor in the AMS than
ambientCOA. For instance, reducddboratoryCOA has a high response factor in the Akk&tz et al., 2021)In

our study, COA presented a reduced composition, i.e., low O/C of <0.17, 0.11, and 0.09 withdh&:&TRMSog,

and AMS,g+inorg respectively, indicating fresh emissions, which could be due to the proximity of CTC, UAF to
restaurants and urban areBased on thign RIE > 1.4could be suitable for COA, howeverwias not warranted

without further information and exploration of compositgpecific RIE values for other sources observed.
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Figure S7Diagnostics for th@ositive matrixfactorisation 0fAMSorg+inorgmeasurement$A) Total measured NfRM: and the

sum of NRPM: apportioned to alsix factors, i.e.the secalledmodelledNR-PM;y, (Bi C) Sum of residualsyhere(C) is

zoomedin at low concentrationgD) Scaled residuals in the time series, @fdScaled residuals in the mass spedite

median and interquartile range (IQR) of the scaled residuals for the 249 runs (total runs = 250) selected after boatgtrapping
shown.Note: Please seleigure S5for the definition of scaled residuals
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Figure S8Molecular composition of ambient OA froRIT Rcharon. (A) Mass spectra of ion concentrations averaged over the
campaign (B) Time series ofpecies belonging the fivemolecular groups: CHO, CHNO, CHOS, CH, and CHN. Species that
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OAcHaRON Mass

Levoglucosan
CHARON PTR-ToF MS; ug/m®

o

0o 1 2 3 4
Levogluosan

HR-ToF AMS; pg/m’

Figure S9 Scatter plotshowingthe linear regressiop© 0 .

0.30 B

0.254
0.204
0.154

0.104

CZQHT 2
CHARON PTR-ToF MS; pg/m®

BoSivyOge Jo UONQUIL0D BAEIeY
B'sivyOgg Jo LolNguIuCo aneley

0.2 i 02
¢ 0057 4 a=0.00+0.00
.07 £0.00 0.0 =0. . 00
b=1311%000 000 @ ' b=206:001
T & 000 004 008 012
CZDH12

HR-ToF AMS; pg/m®

049 levoglutosan and) CzoHi2 (assumed to be a PAtHat

wasestimated using the method(éferring et al., 2015)measured with the AMS arRITRcharon. Data points are coloured by
the relative contributions of the BBOA factiagnosed ilAMS measurement§ hey aresized by the geometric mean mass of
the dM/dlogDp calculated from tH&MPS(50 to 500 nm)The dashed line denotes the 1:1 relationship. Coefficiamiscb,

denote the sl ope

and

the intercept for

the Il ineartonregressi

on



i CH, 1 CHO, 1 CHO.,, 1 CHON, & CHN, © Other

A 60107 ZTEBECO | ze0erche’
504 27.0235:C2H3" | 36 023s; cans”
43.9898; cO2" BBOA
40
15,0235, 1 caHE
cHE® 60.0211; C2H402" 77.0391; C8HS N
30 91.0548; CTHT
73.029, C3H502" 4
20+ / / N
\ / 4 105.07; CBHS
| I| |||||||I| .
o II J A I I.I (A I nhilli Illlll.llll | Al
20 40 60 80
mfz
80x10° 41.0391; C3H5" )
55.0648; C4HT
27.0235; C2H3" '
601 43.9898; 002" 67.0548; CoHT'
. .
£ 40 55.0184;
2 C3H30"
Eg g
©
‘% oa | . ,.| e al A I s b |.!._. II I Il_l.,.ll ! Ilu_. . |I|||Il :
g 20 40 60 80 100 120
8 miz
2 80x10° 1 43.0548; C3HT 55.0548; C4H7™
] Y - .
£ IT.0704; CaHE 69.0704; C5HY™
3 60 .
& 41.0391; G3HS
® 71.0861; CSHI1'
% 40+
Z 81.0704; CEHY'
B | I ‘ |
0-- | i I I Il sl ! I |. - IIII“ ._T.-l.ll I I _...,Illll | I|___. |'|'|'|".""l'|'l'"' [
20 40 60 80 100 120
miz
0.10 .
29.0027; CHO
0.08-
0.06 43.0184; C2HIO
0.04 4 OOA
o.00- 1 | .|| alll l [ -IIIIII'II.I-[I."Illlll.lnllllllll u. I 1 _eotal [P
20 40 60 80 100 120
miz
Fraction of m/z 73 (C;Hs05) Fraction of m/z 60 (C;H,0;) Fraction of m/z 57 (C4Hs)
2 3 4 5 & 78x10° 4 8 12 16x10° 20 40 60 80x10°
TS S S T ) L ! A ) A A
(] [
B oAl g0’ 3, C BBOA . ‘D HOA I 80 x10”
§ 16 8 - [80x10” F . 5 70 g
§ = 12 g ° 2
" a %o S = 4 COA L 60 )
12 3 2 40 =X ; =%
o) = L
L1o % g os 00;. EN 50 3
L8 5 I 067 COA Lag B o8 5 40 &
COA @®coA ls noE 04 9 & R
. 4 e 02 £ = o <
= L20 K 20
00 @HOA | @ HoA 0@ @00A
000 010 020 030 00 01 02 03 04 05 0o 1 2 3 4 5
miz 73 (C3Hs03); ug/m” m/z 60 (C;H,05); u_c]."m3 m/z 57 (C;Hg) .Jg.‘rr2
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Figure S12Particle mass size distributions from SMPS for all factors identified in this stygipigrnal trends for PTRiaron
factors and their corresponding particle sizBsPj Linear regressiorp(< 0.05) over time between the particle size bins and
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Figure S13 Overview of thedistributions of chemical composition and estimated aromaticity of the residential heating factors as
a function of the number of C atoms in the species identified and signal contributed by them to each of the factors.



109 A
M ResH1
0.8 M ResH2
M ResH3
0.6 M ResH4
m COA
0.4+ m Traffic
m OOA
0.2 = SM
0.0-
- Jan 25 Jan 29- Jan 02_; e OG'F e ,\o_peb A AF e \%_F e 27__; e 7_6'F e
5 1.01 B
5
3 0.8
£ m BBOA
8 0.6 m COA
= m HOA
g 0.4 m OOA
B 0.2-
[
0.0- o
-0 9530 ng0a oFeP  aFed  ,qFed  4aFed  ,gFed  oFed  gred
1.0+ c
0.8 m BBOA
m COA
0.6 m HOA
m OOA
0.4+ m  Sulph-OA
- i AmNi
0.0- -
o 2\ -Jan 25—.)3“ 29—.\3“ 0’)_—F eb OG'F eo \Q—F ed A A—F eo ,\e,Feb 2’)_—F ed ZG—F e
& 1
2 -0 &
w [}
g 2 —Tampat23m
.‘_:_6 r-10 g Tamp @t 3 m
< S AMS: Total NR-PM,
§ 20 o AMS: Total OA
8 | € — PTR MS: Total OA
® ] { ]
@ RN L.30 o
2 AN S L (9]

AU el jo e e (oFed  oFEd 4T gFed poFed g Fed
Figure S14 Fractionalcontributions of the factors identified for the different datas@ts QA with the PTRHaron; (B) OA with

the AMS; and C) NR-PMz1 with the AMS. Corresponding campaignerages are given Figure 6; (D) Ambient air

temperature and absolute mass concentrations é?MRand OA to indicate periods of relatively more importance due to high

aerosol loads.



A
1.0

0.8

0.6

Fraction

0.4

0.2+

0.0 o e e e ——

Il Org @ NH4 mm NO3
W Sulph @ Chl

"voR" cOM' QOR ggON N | O S

Fraction

\p-OP

m HOA m COA m OOA
g = BBOA m AmNi E Sulph-OA

1.0
0.8
0.6-
0.4

0.2

o9 Wt O3 gyt on

Figure S15 Distribution of organic and inorganic constituents across the six fadtarsfiedin AMSorg+inorganalysis.



Figure S16Differentiating between the two sulphrich factors in this study, i.e., OQ#s,org+inorg@nd sulphOA. (A) Scatter

plot of normalised fractions of HSOto H.SQOy* fragments for the ambient aerosol, Ok org+inorg SUIPROA, and standard

mixtures of pure ammonium sulphate wiitB0% by mass of levoglucosan (inspired(Byhen et al., 201%) (B) scatter plot of

the absolute concentrations of O&M org+inorg@nd sulpkROA coloured by total NRPM: concentrations;&) Times series of

estimated concentrations of organosulphur using the meth@&@bo§ et al., 2019palong with total sulphur and NRMz from

the AMS; D1 E) scatter plot showing linear regressign<(0.05) between estimated organosulphur and factors,A2€y+inorg

and sulphOA. Data points are coloured by total NHneasured with the AMS; an#&i(l) Scatter plots showing th@rrelation

(RZpO 0.05) between estimated organosul phur f{con@iningchemicalA MS an d
species in PNz collected on filters as part of a separate s{liggilian et al., 2024)



