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INAR Background
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« AMS "default” chemical "default" AMS ion species
speciation (org, so4, no3,
, chl)

* Organics typically 30-80% of
mass, chemically diverse
class

* We think we know the
Inorganics (so4, no3, ,
chl)

M org

m S04

NH4

EmNO3

N chl

21.1.2021



INAR Background
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 PMF developed in 1990’s and
early 2000’s to additonally
classify org into LV-OOA, SV-
OOA, (BBOA, HOA, COA)

* Focus of studies on O:C,
oxidation of organics, primary
anthropogenic org classes
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After organics PMF
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INAR Background
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* The past 15 years, org PMF
has revolutionised our
understanding of AMS
organics

« Advances in inorganics
classifications are minimal

* We don’t always know what Is
org and what Is inorg
(especially in UMR).

21.1.2021

lon classification / fragtable

L
)
q
Q.
Q.
<,
2.
o
S

|]opow |eallsiels 4|Ad



INAR lon balance models
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* Developments: Hong et al.
(2017), Gysel et al. (2007),
Reilly and Wood (1969)

 Salt formation schemes for
AS, AN, orgNO,

« Simplistic mathematical
models

+ Results difficult to verify F

 Extremely sensitive to RIE i bml, b, ——
calibrations

nium

ammo

sulfate
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2.0 Salts approximation I i g
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INAR Motivation
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* It is becoming increasingly clear
that the hard division to org vs
Inorg Is a hindrance.

« Mixing of polluted and fresh air
alters nucleation, SOA formation,
volatility, oligomerization, mixing
state etc.

« Many of the chemically interesting
atmospheric compounds are org-
iInorg mixtures (ON, amines, OS...)

- Seems we really don’t know the
iInorgs well enough...
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INAR Motivation
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Pro con

* Currently incomplete « More factors required, harder
understading of inorganics,  to arrive at physicochemically
growing scientific interest correct solutions.

* Procedures ~identical to org « PMF “detection limit” of 5% (rule
analysis, technically simple of thumb, Ulbrict et al., xxx)

* Does not exclude org only * Inorg used in correlation
analysis, no reason not to analyses

« Commensurability (calibration

/ stability issues) « Commensurability (calibration /

stability issues)
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INAR Sun et al., 2012 (ACP)

INSTITUTE FOR ATMOSPHERIC AND
EARTH SYSTEM RESEARCH

% of Total Signal

b
L] "VMM".“H'M *.'L;Ju

NN

L1111

A | :

ul .LIJ At sssusse bl d LA J

LIl

.ULL.. LAl A,

s ol

L1111l

20 — 50,-0A a 0IC = 0.89; OM/OC = 2.05
15
10 ' d] |
3 PSR R N U N E—
QG =0.14; OM/OC = 1.39
40 4 NO,-OA '
30— N
20—
ki O U S
10 — OfC = 0.04; OMIOC = 1.22
J HoA |
o ISP | I.|". r.||‘ ,|L| by i
3 QG =0.13; OMOC =1.32 (?E
g— =}
R ES
5:»4—.—JLL—J¢|||L—+J¢ L Y-
g_ A OfC = 0.28 OMOC =181 E
4 5
2 - Q
0 f L, 5
QIC=027, OMIOC =148 O
10 2
— o
5 =
0—
MO-00A OfC = 0.45;, OM/OC =1.75
10 {MO-00/ |
5_
0 .II.IJ!_I.nLll..!II”_”_.
O/C = 0.58; OMOC =181
10 | LV-00A | CeHy C,H,0, C,H,0, CHN,
5 50, NO, NH, Cl,
Ll ||J. [NTILA ol
o et gl

10 20 30 40 50 w0 70O 80 90 100
m/z (amu)

|
fv_JFUL o ﬂd%j!‘i .HF&F”

M3 T8 7123 7i28 812
Date & Time (EST)

Julolyl

O M B OCRIWRNS M O s L PSR R0 O R 00 SR SIS
1111

Atmos. Chem. Phys., 12, 8537-8551, 2012
www.atmos-chem-phys.net/12/8537/2012/
doi:10.5194/acp-12-8537-2012

© Author(s) 2012. CC Attribution 3.0 License.
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12019 (ACP)

Atmos. Chem. Phys., 19, 3645-3672, 2019
https://doi.org/10.5194/acp-19-3645-2019

@© Author(s) 2019. This work is distributed under
the Creative Commons Attribution 4.0 License.
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INAR PMF: Org + Inorg partly mixed
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(Sun et al., 2012, NYC 2009) (Aijala et al., 2019, Hyytiala 3 yr)
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INAR Improved chem. speciation
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"default" AMS ion species [pug/m?]

Horg
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NH4

HNO3

N chl
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INAR Steps (for UMR)

INSTITUTE FOR ATMOSPHERIC AND

EARTH SYSTEM RESEARCH — 0.04%frag_nitrate[30],0.04frag_nitrate[46
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1. Extract raw matrices, join them ion e |
together in one matrix —

. .
* Preserve species info! 0 0 0
- 0.00405*frag_nitrate
frag_s03 _H250. .21*frag_SO3[4 0.068* frag_H2 .068*frag | 0.
frag_sO: 250 79*frag_S030.0079*fra

W W W
B
S o g
W w W
BN

2. Downweight duplicate info

similar to org PMF!

* (I.e. similar to mz44 related dw)

3. Run PMF as usual, colour
results by species info

4. Apply correct RIE to PMF results
when calculating mass loading!
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« Remember: Mass specs
calculated In nitrate
equivalent mass, not ug/m3
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INAR Conclusion
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* Many reasons to add

iInorganics when doing

PMF (especially for

UMR)
* Org-inorg c
* Improved s

nemistry
peciation

* Understano

Ing of data

* Requires some
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technical steps In

pre/post-processing,
still very similar to org
PMF



