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(17+) Aerodyne Instruments in India
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AMS measurements of aerosols in India

Delhi (all seasons) Delhi (Feb-Mar)
97.1 57.0

Research, Inc.

(Ahmedabad autumn

Kanpur (winter)
15.4 406

Kanpur
(buming event) 437

Ahmedabad (Diwali)
49.0

Mahabaleshwar
(all seasons) 7.5

Chloride
Sulfate
Nitrate
Ammonium

Organics

Chennai (winter) Chennai (Bhogi)



rimary/secondary OA split =

Ahmedabad, Gujarat, India

Period: P1 Period: P2
POA POA

%in OA

.ty

SV-00A




Environmental chambers:
traditional laboratory SOA generation

Hours/days of real time =(?) 1-2 days’ equivalent aging time

® Large batch reactors (1-100 m?3)

® Resource-intensive, slow, contamination/wall losses



OFRs: laboratory and in situ SOA generation

I time =(?)
alent aging time

Tube Reactor (3x 76ml)




Radical production in OFRs

U = u},ﬁ’yd‘ﬁ“‘ ’?’\
H,O0€=HO,*
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« Oxidative aging timescales of days to weeks




Stepping through OFR conditions
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OFR photochemical box model
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HO, + HO, = H,0, + 0,
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Simplified OFR model representation J

10g[OHexp] = (a + (b + ¢ x OHRY,, + € x log[O3]
x OHR/, ) x log[03] + log[H,0])

+log(&).

“Estimation Equation”

Equation-estimated OH,,,, [molec. cm” s]

,/
4 7
1013 :
7
pr 7
| P
12 /, v
10~ = 7 7
7 ‘&
7 s
7 7
n 7
1011 - g
7
7
7 ’d
. 7 7
10 7 7
10 = € v
< /, e — 1:1
P 736 - - 2:1and 1:2
9 7 7
10 3 i< s
IIII, llllll T T lllllll T T l|llll| T T IIIlIII T T
10° 10"° 10" 10" 10"
Model OH,, [molec. cm” s]

Rowe et al., ACP, 2020




Almos Chem. Phys., 7, 5727-5744, 2007
157272007/

OAM:)Z!IW This work is licensed
under a Creative Commons License.

E. Kang', M. J. Root', D. W. Toohey”, and W. H. Brune'

j@ and Physics

Introducing the concept of Potential Aerosol Mass (PAM)
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Potential Aerosol Mass of ...VOCs?

a-Pinene SOA Yield
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Elemental composition of SOA generated In
chambers versus OFRs

Increasing photochemicil age

O O A

A

1.6 o + _
14 Apit, |
SIS A |
T 1 2‘ isoprene SOA A —

i| @ Caltech chamber
i| A PAM reactor -
1 O—' a-pinene SOA -
¢ Caltech [no NO,] -
<& Caltech [NO,]

PSI chamber _
0. 8 2 P :

O 02 04 06 0810

O/C Lambe et al,, ACP, 2015 __




PAM OFR community (65+ groups)
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What can be Learned from SOA
Chemistry Studies in India?

Ambient Air
—> PAM OFR > Vocus
. AMS or
ACSM

adaptedfrom Joostde Gouw, CU Boulder

1. What fraction of SOA formation is explained by oxidation of
measured VOCs?

2. What are the gas- and particle-phase products from the OFR and
are they also observed in aged air masses?
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Aging motor vehicle emissions
In a traffic tunnel

Photochemical 0 7 14 3 5 9
age | hours hours hours days days days

NO,/NO,

Concentration (g m'a)

Pittsburgh, PA, USA
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Tkacik et al., ES&T, 2014




Aging on-road motor
vehicle emissions
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Aging urban background air ==

OH gy (molec. em’s)
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What Can Be Learned about SOA
Physicochemical Properties using OFRs?

SOA Yields/
Chemistry

SOA Optical
Properties

. SOA
Hygoscropicity

Precursor(s) —» PAM OFR

1. What are SOA yields and composition over multiple generations of aging?
2. What precursor(s) are necessary to explain ambient SOA formation?

3. How do SOA properties such as light absorption and water uptake change
with aging?
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Aging Iaboratory dlesel em|SS|ons
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Aging biomass burning emissions
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Laboratory SOA Yield Studies
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SOA hygroscopicity studies
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Summary

OFRs can be used for understanding
OVOC/SOA formation and aging

OFR perturbations of ambient air aid
interpretation of OVOC/SOA precursors
and source factors (PMF)

OFRs complement and extend the
capabilities of environmental chambers,
usually at much lower cost
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Resources

« WikI: https://sites.google.com/site/pamwiki/

« Manual (moving to ARI knowledge base):
https://pamusersmanual.jimdo.com/

e aerodyne-pam-users@aerodyne.com
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“On demand” N,O; & NO5 generation via
OFRdark"NZOS

NO,

| (o, owie) OFR
03—>|N03—‘ N,Og* NO;

Lambe et al., AMT, 2020

log[(NO3)exp] = a + blog[273.15 + Torr| + clog[torr]
+ dlog[NO2]o, Lrr + €log[Os]o, Lrr - Torr
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+ floglk .N,05]+ log ( )
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Diel oxidative aging of aerosols
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