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The Instrument:
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total counts

Field Operation and Data Evaluation:

Data structure:

= Full mass scan (10-1200 Da) every 5 seconds
—>Data files saved every 900 cycles, i.e. 1n 15 min.

=496 data files collected

FIRST STEP, initial file evaluation:

—>mass scale calibration,

—>peak detection
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2"d STEP - integrate peak sighal = mixing ratio:

mixing ratio [nmol/mol]
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Sample A: 35.083 min

Sample B: 54.67 min

—->Cycling repeated every 90 min
—>Aerosols background every other run



Example, aerosol background:

—Inlet A sampled ambient air
—Inlet B sampled ambient air through Teflon filter
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Results:

—>Directly comparable to AMS: nitrate and ammonia
—->0Organic constituents

—>Fraction organic N-compounds



Concentration [microgram per cubic meter]

Nitrate: detected at m/z 47.996 (13 OONY)

—> Preliminary calibration with ammonium nitrate
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We ot_)serveg o o Conclusion/Question:
—~>Periods with good quantitative and qualitative >Is there a yet unknown effect
agree_ment. | o on the CTD cell?

—>Periods with good quantitative agreement. >(Is a major fraction of
—>Periods with no agreement. AMS_NO3 due to organic N

species?)



Concentration [microgram per cubic meter]
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Ammonia: detected at m/z 18.032 (NH,*)
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Day since Jan 1, 2009, UTC (500.25 is May 16, 2010, 6:00 a.m.)

Problem for highest concentrations:
->Detector saturated
- Real signal likely 3-4 times higher

Results & conclusion:

- Similar as for nitrate
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Organics: detected at 724 m/z ratios
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—>Mass range aerosol species: 28-485
—> Selection rule:
mean(aerosol) > median(background) + 3 * stdev(background)
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Total Organics: TD-PTR-MS vs AMS
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Day since Jan 1, 2009, UTC (500.25 is May 16, 2010, 6:00 a.m.)

—->PTR-org is 50% of AMS-org during most times.
- Sometimes more, sometimes less...



Two Individual example species:
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- m/z 69.034 high variability, good correlation with AMS-org (r*=0.71)

- m/z 98.025 lower variability, best correlation with AMS-NH4 (r2=0.75)



Concentration[ ng/m3]

Different species:
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Consistent with C,gH O:CIH*



Concentration[ ug/m3]

Fraction of organic nitrogen compounds:
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—>Fraction of N-organics increases with higher aerosol loads!
—->N, and N, species

fraction



Concentration[ ug/m3]

Comparison N;-organics and N,-organics
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—->Both N; and N, organic fractions increase during pollution event.
-> Different diurnal cycle.

fraction N-organics



Subset of N-organics with good confidence for
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—>Accuracy for Formula attribution is considered +/-2mDa for most species.

—> Species with non-N option in the +/-3mDa range were removed from the set.
—->Same message as for the complete set.

—> The fractions decrease but this is trivial.

fraction N-organics



Next steps:

->Manual inspection of all peaks/empirical formulas.

- Should some of the N-peaks be better attributed to organosulfates?
- EXxploit stable isotope information.

—>More clues from thermograms?

Take home message:

- N organics may constitute more than 35% of the
measured organic burden.

-2 TD-PTR-MS measurements may allow constraining
the role of N-chemistry for SOA formation at the
Pasadena site.

- Can it be that AMS-NO3 and AMS-NH4 originate
partly from organic species?



Example Mass 113, single file (June 4, 2010, 19:03:41)

=101 X]

Data directory (HDF5 data):

<iIDL

1o x|

select ppb or cps

|H:'\Calneu\dale\

Destination directory:
|H:'\Calneu\dala\w3\

306 - 2010.06.04-10h15m43s -
307 - 2010.06.04-11h31m09s

308 - 2010.06.04-12h46m35s

309 - 2010.06.04-14h02m00s

310 - 2010.06.04-15h17m24s

- 2010.06.04-16h32m51 s =i
- 2010.06.04-17h48m1 45
2010.06.04-19h03md1s
- 2010.06.04-20h19m07s
- 2010.06.04-21h34m32s

Engineering:

Mass peaks:

JulianDate & |lime|ine fppbl ]

111.047 &
1.073 —
mnz
112,042
12077 =
112120

ReactionTime[s
N [1E18 molec
EoverN
custom]
custom2
custom3
customnd

Us V]

Uso [V]

Udhift [V]
Udl[v]

Unc [V]

lhe [A1 .
L O Y |
Unified Mass List
Create Masslist | Plot Peaks |

Data Export ﬂ not selected
Export one I Export ALL |
Filei'l.‘lcxlf'm»lasllzlﬂ iD

Create FinalData:
FinalData |

File index (first - last): IU ID

I act Gat I Fuit I

feeb 7]

index (aer masses) | index (all mas
457 |1I]1
plevI nexll pwv! neﬂl

signal

2.5%10*

2.0x10*

1.5x104

1.0x10*

5.0x10°

ppt

140

120

100

m/z: 113.059
resolution: 2020
CBHB0ZH+

closest matches, dm [mDa]:
-=31.9 13CHS05NH+
=247 C4H402ZN2ZH+
—20.7 CSH4H+
=166 13CC4HS0ZNH+
0.4 match

11.7 CSHEONZH+

18.8 13CCSHIONH+

36.8 C7H120H+

48.0 CBH12ZNZH+

=
N
N

112.6 112.8

113.0
Da

113.2

i

80

60

40

z0

rmiryrrryrrryrrryrrrTyrnrTyaoTed
I | | [ [ |

! b .

SN

III|III|JII|IIIIIII]I[I|III

(=]
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Histogram of peak centers detected at Mass 113 (495 files)
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O
| B m/z: 113.058 .
2 - C6HBO2H+ .
= 80 -
- - closest matches, dm [mDa]: E
= L —30.7 13CHSDSNH+ 4
X | —23.6 C4H4D2N2ZH+ |
I —19.6 COH4H+
o B0 —15.5 13CC4HSOZNH+ —
- - 1.6 match -
pree] | 12.8 C5HBDNZH+ |
= 20.9 13CCSHIONH+
o - 37.9 CTHIZOH+ .
T 40+ 49.2 CBHIZNZH+ _
[ L i
L‘_ -
5 L
He= B 4
20— —
D 11 1 j I - 1 L I L L Ll L 1 Ll I_I. L !_I L Il L I_JI Lol Lod. I 1 L 11 11 11
112.8 112.9 113.0 113,71 113.2 1713.3
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[AIDL S =101
Data ditectory (HDFS data):
IH:\Ea!nex\dala\

Destination directory.
IH:\Eahex\dala\w3\

- 2010.06.04-10h15m43s
- 2010.06.04-11h31m03s
- 2010.06.04-12h46m35s
- 2010.06.04-14h02m00s
- 2010.06.04-15h17m24s
- 2010.06.04-16h32m51s
- 2010.06.04-17hd8m14ds

0.06.04-19h03m41s
- 2010.06.04-20h13m07s
- 2010.06.04-21h34m32s
Engineeting: Mass peaks:
JulianDate | [timeli -
ReactionT imefs W
N [1E18 molec- 111.047 &
EoverN 111.079 —
customl 1M11.117
custom2 112.042
custom3 12077 =
custom4 112120
Us [V] 113.024
Uso [V]
Udrift [v] 113133
Ugl[v] 114.025
Unc [V) 114.058
Thr; [A] od 114.089
R I | 115033
Unified Mass List:
CresteMassList | PlotPeaks |

Da{aEuputﬂ not selected
Expotone | Expot ALL |
File index (fist -lastk [0 |0

Create FinalD ata:
FinalData |

Fie'ndm([ﬁlsl-ladllﬂ [

I act Qat l Fuit I

¥ IDL

select ppb or cps

|pnb"l

index (aer masses] | index (all mas

Ca— —
_piev | nent | prev | nest |

signal

2.5x10*

2.0x10*

1.5x10*

1.0x10*

5.0x10°

IIlIlIlIIllIII]IIIIlIIII

m/z: 113.059
resolution: 2020
CEBHB0ZH+

closest matches, dm [mDa]:
-31.9 13CHS0SNH+
—24.7 C4H402N2H+
—20.7 CSH4H+
-16.6 13CC4HSOZNH+
0.4 match
11.7 CSHSONZ2H+
19.8 13CCS5HIONH+
36.8 C7H120H+
43.0 CBH12NZH+

L L

IIillIlIl'IJJI]IIIIIIIJJ

112.4

112.6 112.8

113.0
Da

113.2

113.4

113.¢

1

1

# of Files with peak in mDa—bin

20

Qo

80

60

40

20

0

Il['ll['lill'll

L g

m/z: 113.058
CEHBO2H+

matches, dm [mDa]:

13CHSOSNH+
C4H402NZ2H+
COH4H+
13CC4HSOZNH+
match
12.8 CS5HBONZH+
20.9 13CCSHIONH+
37.9 C7H120H+
49.2 CBH12ZNZH+

closest
—30.7
—23.6
—19.6
—-15.5
1.6

{11

l|i'||l|'||l'||

rTrrrrryrrrrrTrTT

»
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™
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