ACSM Settings/Frag
Frag Table, Species Table
Frag pattern diagnostics

Frag based analysis

Fragment time series




Dominant peaks in MS are gas-phase H20, N2 and 02 T
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Subtracting filter MS from sample MS gives particle MS. Unlike AMS, air is subtracted completely.
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Raw MS
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Use Frag Table to assign signal at each m/Q to a particular species. Note that this is simpler than the AMS

frag table because we do not have to remove gas-phase contributions via frag table. However, we still set ALKCLIAL

RESEARCH

Org[28]=0rg[44] because Diff signal at 44 is very noisy due to high background of gas-phase CO2.

Tofware | Fragmentation Table
RO ]
b4 N;ﬁa m/Q ‘ Org | MNO3 504
g SCE"? 12 12
. B wHa 13 13
ACSM SEﬁIHQS g:m 14 0.04*frag_N03[20],0.04*frag_NO3[46]
15 15 frag_NHA[15 15
Calibr. Switching Diags Frag 16 0.04%rag_Org[18 0.04*rag_S04{18] 16
17 02 g[8 0.25%rag_S04[18] 17
Show species table Show fragtable 18 022 gl44 0.67*frag_S04[64],0.67*frag_S04[48] - 18
19 0000 Orgl* 0.000601*rag_S04[18],0.002*frag_SO 19
Frag pattern diagnostics 20 0002°a0 0.002*rag_S04[18] 20
Make plot NH4 d v 2 2
meas vs pre 22 22
Fragbaszed analysis 23 23
24 24 -frag_S04[24 0.008*frag_S04[43] 24
Make plot Drg -f44 Vs -f43 N 25 25 25
26 26 26
Fragment Time Series o7 - o7
Flor m/a|4¢ & Org v Fractional? 28 freg Ol 28
29 20 29
30 0.022*frag_Qrg[29 30 -frag_Qra[30] 30
31 31 frag_NO3[31 0.00405*rag_NO3[30] 31
32 0.002*rag_NO3[30] | 0.21*frag_S04[48],0.21*rag_S04[64] - 32
33 0.0079*rag_S04[22] 33
34 0.0227rag_S04[32] 34
35 35
36 36
37 37 -frag_Chi[37 37
38 |38 -frag_ChI[38]fra; 38
39 39| 39
40 40
41 41 -frag_K[41 0.0722*rag_K[39]| 41
42 42 42
43 43 43
44 44 4
< >
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Applying the Frag Table: For example, diff signal at m/Q 16 gets distributed among NH4, H20, SO4

and Org, and diff signal at m/Q 30 gets distributed among NO3 and Org.

AERODYNE

RESEARCH

Frag table is based on many AMS ambient data sets. Might not apply to laboratory experiments!

300 —

NH4[16]=16,-frag_H20[16],-frag_SO4[16],-frag_Org[16]

2507 | H20[16]=0.04*frag_H20[18]
SO4[16]=0.04*frag_S0O4[18]
200 Org[16]=0.04*frag_Org[18]
2 1501 NO3[30]=30,-frag_Org[30]
I Org[30]=0.022*frag_Org[29]
100 — l /
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AERODYNE

Applying the Species Table ETETET

Sorted ions into different species. Now need to convert to mass loading using the RIE’s for each
species = Species (or batch) Table

e RIE for each species
#Tofware | Sp.. E = @ * New in Acquility 2.3.1/Tofware 2.5.13: RIE_NH4
Load... View frags Add new...

n ST S and RIE_SO4 are imported from datafiles.

ACSM setti
se IHQS — ——— * RIE_Org, RIE_Chl are defaults.

Calibr, Diags Frag

: L] * CE should be the same for all species!
Show species table Ehow fragtable Lirg 1.4 1
; _ : NO3 105 1  ~0.5 for ambient with standard vaporizer

Frag patteln diagnostics

£ 5 504 148 1 H H H

vskepier | | NH4 meas vs pred | v * ~1 for ambient with capture vaporizer
Fragbased analysis * Composition dependent collection efficiency

Makeplot || Org f44 vs f43 | v K 11 (CDCE) for ambient (Middlebrook et al., 2012) for
Fragment Time Series Standard Vaporizer

ot | m/ = Fractional? :
Flot [m/al%%_I% | Org | v | Bl Tractian= * Laboratory experiments — measure for your

experiment!
* You can Save the species and frag table for loading into
another experiment.
 When you close tofware, whatever is in this table will
be saved as the default for the next time you start
tofware.
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ACSM settings

Gmcrws wpecimn abie Show g tabls

Fragpettars dingnostics

i
e
Fragcased analysis

MWaks ot (}rgfdd'u‘sf’iq R

Fragmant Teswa Sarias

Pt mic 44 [ Oig| v ] Fractionai?
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Measured ammonium (ions/s)

1200 —

1000 —

800 —

600 —

400 —

200 —

Means RIE_NH4

Predicted =
2*(18/98)*S0O4 + (18/63)*NO3 + (18/35)*Chl

I I I I I I
200 400 600 800 1000 1200

Predicted ammonium (ions/s)

ACSM settings

Switching  Dimgx

Malapior | (g f44 vs 43 ~

Fragmant Tewa Saiias

Pt |min 44 [ Org |~ A Fractionz|?

Fragmentation Diagnostics: These were
developed as checks for the AMS
fragmentation table. For example, org44
vs org43 going through the origin
confirms that air contributions were
being subtracted correctly. Subtracting
air is not relevant for the ACSM, but frag
table diagnostics are still useful.

1, RIE_SO4 ok.

800

600 —

Ammonium fragment at 17 Th (ions/s)

200

0 T T T T
0 200 400 600 800

Ammonium fragment at 16 Th (ions/s)

AERODYNE
RESEARCH

w00 Means H20 is not interfering with NH4.



Frag pattern diagnostics (cont.)

® 50498

ACSM settings @ :=zu  Standard vaporizer: Nide
150 — .
Cabme,  Gwitching | Oimgr Grag Straight Iines’ means fr;ag table

handling of SO4'is ok.

Frageastars dinmpag
Make pion —
10 o
®e

Fragbased analysis

o
°
Makazior | (Org 44 vs 143 -
Fragmant Tews Sarias '.‘#
0D
Pz |min 44§ 00y | & ] Fractional? -
O ) 50 .
.
-yt o
o o
-“"”.
USRS BaSEReta. @e co wmms 00 0° o 0°0

0 - T T T T T T T
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Sulphate fragment at 48 Th (ions/s)

1200 —
Sva mpazimn bl Shoerfmp tanis 1000 - ‘f'? )
I.'Iai.c:ho’. $..
800 —
Fragbased analysi™® ..".j
Matagier | Org 44 vs f43 AN
Fragmant Toms Sarias 600 — .
Piot |min a1 [ Ong| ~ L] Fractionai? i
400
Nice straight line, means
200 —
organic nitrates unlikely
U T T T T T T
0 100 200 300 400 500 600

Nitrate fragment at 46 Th (ions/s)
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AERODYNE
RESEARCH

® 50498 Inc.
120 4 so4_81

SO4 with Capture yapgorizer:
Less signal at larger fragments,

but still nice sttaight lines. e

o
3 QO
B g0 oo fh
g 2
% wf
g 40 - ._:.'..‘:..
20
s wung v ety S R
T - T
0 20 40 60
Sulphate fragment at 48 Th (ions/s)
200
ACSM settings B o
- ilaizar Switching Climge Frag . '. . r-:
Gmcrw npacimn ke Shoe S tanie 2 1504 . - .:.%'." '.: :.
Frageestan dingps 5 LI ) ': s, t o,
= LY 7 PN
Mo Org 44 vs 43 | ' “;'-2':3'.;‘:-: .
Fragbased analysis = > "",.... .
£ ot s
Makssin | (g 44 vs fAD g 100 . '.._. ot
Fragmant Tews Sarias E ." M ¢
o .-,.~' oo
Mot min 44§ (g | frecional? é .'!'. {‘._3.
© kg
50 | , ce e,
4. ¢
Going through origin is gog
Scatter means have differe . . . .
40 60 80 100

of organics = PMF should tell us
something.

Organic fragment at 43 Th (ions/s)



Frag based analysis

ACSM settings n
Calibr. Switching Diags Frag
Show species table Show fragtable

Frag pattern diagnostics

Makeplet | NH4 meas vs pred v

o oreeglysis
rg f44 vs f43) v

e 5elMe

Plot m/Q 44 | DI’Q " [v] Fractional?
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0.4 - AERODYNE
RESEARCH
Solid lines from Ng, et al.:
N Atmos. Chem. Phys., 10, 4625-4641, 2010.
| N N Dashed lines from Lambe, et al.:
Atmos. Chem. Phys., 11, 8913-8928, 2011.
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Fractional Org signal at m/Q 43

f44 (i.e., signal at m/Q 44 over total organics) is indicative of oxygenated
organics and f43 is indicative of hydrocarbon-like organics. Typically, ambient
falls inside solid triangle, but this is capture vaporizer which causes more
thermal decomposition and therefore more 44 than standard vaporizer.




AERODYNE

RESEARCH

0.30 |
| Lines from Cubison, et al.
| Atmos. Chem. Phys., 11, 12049-12064, 2011.
0.25 |
|
<
N |
ACSM settings = % 0-20 I
Calibr.  Switching ~ Diags  Frag E |
4]
Show species table Show frag table é‘ 0.15 — |
Frag pattern diagnostics e |
O
Makeplot || Org 44 vs 43 g I
Frag based analysis g 0.10 - |
L
Makzplet  ("Org f44 vs 160 ) |
Fragment Time 5& |
Plot |m/a|as |i§ Org | v Fractional? 0.05 — |
|
|
0.00 —

I | | I
0 10 20 30 40

Fractional Org signal at m/Q 60

50x10

f60 is indicative of levoglucosan from biomass burning. If you had
biomass burning contribution, then points should fall inside the solid

lines. 10
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ACSM settings

AERODYNE
Calibr. Switching Diags Frag RESEARCH

Show species table Show frag table

Frag pattern diagnostics

Makeplet | Org44vs43 v

Frag baszed analysis

Fragment Time 5&

Plor m/a |44 |§ Drg o Fractiu:unal?

Calculated after Ng, et al.
1000 — Environ. Sci. Technol., 45(3), 910-916, 2011.
Estimated OOA
800 - —— Estimated HOA
2
2 600 —
S
400 —
200 —
o= I I I
6:00 AM 9:00 AM 12:00 PM
2/8/2018 <k
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ACSM settings =

Calibr. Switching Diags Frag 2.0 —

. AERODYNE
RESEARCH
Show species table Show frag table Estimated based on Canagaratna, et al.: :

Frag pattern diagnostics Atmos. Chem. PhyS., 15, 253-272, 2015.
Lines after Ng,et al.:
Atmos. Chem. Phys., 11, 6465-6474, 2011.

Makeplet | Org44vs43 v

Frag based analysis, 1.5 —
MakepG vs O:C D
Fragment Time 2T

Plot |m/a|2s [ Org | v [v] Fractional?

8% o
o
°
°

1.0

Estimated H:C from f43

0.5

0.0 —

| | | | |
0.0 0.5 1.0 1.5 2.0
Estimated O:C from f44

Ambient data should fall inside colored lines, but this is capture vaporizer.
Also, this is using UMR parameterization from Canagaratna et al. 2015, which increases
both O:C and H:C, while lines are from older parameterization.
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ACSM settings -

Calibr. Switching Diags Frag

OSc~=2*0:C-H:C per Kroll et al.
Nat. Chem. 3, 133-139, 2011.
Show species table Show fragtable

Frag pattern diagnostics

Mskeplet | Org44vs43

Fragbazed analysis 8U 0 -

Makepler (' OS¢ from O:C a@v
Fragment Time Serig

Plot |m/o|4s [@ Drg o FraEtiDnaI?

e T T T
6:00 AM 9:00 AM 12:00 PM
2/8/2018 dat
ACSM settings n 2
e Switching Diazs Fras . . . Calculated after Stark et al,,
Really cool, but not quite ready for prime time. Int. J. Mass Spectrom. 389, 26-38, 2015,
Show species table Show frag table 1
Frag pattern diagnostics
Makeplet | Org44vs 43| v e
6 0
Frag based analysis
Makeplot @ (OSc from Mass Defect)v
Fragment Time Se -1 —
Plot | m/a |44 |[& DI’Q oo Fractional?
2 T T T
6:00 AM 9:00 AM 12:00 PM
2/8/2018 dat
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ACSM settings !

Calibr. Switching Diags Frag

AERODYNE
RESEARCH

Show species table Show frag table

Frag pattern diagnostics

vekepiet | | Org 44 vs 43| v This part of the panel allows you to plot an m/Q after it has
Fragbased analysis been pushed through the frag table, either as a ratio to the
Makeplot || OSc from Mass Defect | v species (this slide) or as a time series (next slide).
Frac i i
0.25 —
0.20 —
o 0.15
o
<
S 010
0.05
0.00 — | | |
6:00 AM 9:00 AM 12:00 PM
2/8/2018 dat
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Y -
ACSM settings
-

Calibr. Switching Diags Frag

Show species table Show frag table
Frag pattern diagnostics

Org44vs 43 v

Frag based analysis

05c from Mass Defect | ~

Fragment Time Series

Make plot

Make plot

Plot |m/o |30 [ Org []Fractional?

AERODYNE
RESEARCH

Signal at 30 attributed to Org via frag{; table

|
4_
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