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Introduction

\ / _ oHio,lHo, N\ /™ Organosulfates in ambient Bulk phase studies: Ambient aerosol: ot '
o0 aerosols: = MACR/MVK + SO, = PM,, filter samples o
l"“ = Can add up to 10% to organic = Radical source: K,S,04 = Seiffen (rural East German Village) . vy

Ho— O /—OH mass and 12% to total sulfur = Photolysis with laser * Po valley (PEGASOS field
o el concentration'? pulses (n =5, 10 and 20) campaign 2012) S

» |soprene-organosulfate m/z 215
IS most abundant one

Excimer-Laser /\x.\
= Masses of C, - C, /A\

organosulfates related to
isoprene oxidation products34

Offline analysis of filter extracts
and bulk phase samples:

| -
l S0,2

0
\._// A > miz = 215 CsH,,0,S

miz = 183 C,H,0,S
m/z =169 C3H5OGS
m/z=139 C2H305S

UPLC-TOF-MS

formation

Chamber studies: _ /\ _ — T-controlled enclosure
= MACR /MVK (1 ppm)

= Partitioning of MACR and MVK = 16 UV lamps + 8 Hg i “_ | UV-lamps
into the particle phase lamps (254 nm)

= Reaction with sulfate radicals = RH 70% |
= Seed: (K,S,04/)H,SO, -

/
= Setups: 3 \k/

K28208/H2804 - hV Ozone qurtle NO); C-GIS
120 120 C _IZSO4 _ hV generator monitor monitor
X 100 - — VIVK < 100 MACR —- _IZSO4 - dark Particle Hz()2
‘-3; -; | generator pump DMPS | |PTR-MS|| TENAX
G 80 G 80
3 3 ' Humidifier
._E 60 - -_E 60 - Denuder
S 8 Material: FEP foil Alr
© ©
£ E Volume: 19 m3 COMPressor — | Filter
O O
Z 20 - Z 20 -
0 0 -
153 155 183 199 153 181 183 199
miz m/z Ambient Aerosol: = They correlate with each other
Bulk phase and chamber experiments: = Masses agree with masses = Mean values are higher at day
= Monomeric compounds with m/z 153, = Dimers of C; and C,, e.g. m/z 251 and detected in lab experiments time
155, 183 and 199 253
. . " -3 . . .
= Several isomers (e.g. 6 isomers form/z * Mass increase Of_10 and 5 yg m fpr Seiffen (Germany) San Pietro Capofiume (ltaly)
183 from MACR) MACR and MVK in chamber experiments  TOF MS ES-
100_: A) 0.71 152.98 0.0312113
14 53 16
|| ® MACR -K2S20g/H2S04 0.63 mfz 183
~DT 12 19 | @ MVK-KS208/H804 | A g |
ot b b L 0 | ¢ MACR- H2804 0.00 0.0 1.00 1.50 2.00 2.501: TOFBMOSO o 12 -
o0 10 |LA_ MVK-H2504 S .'..0° 100 (g) 0-5(10.56 164.97 0.02Da % 1:- .
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L Zo . [ T OOUUORR AR . ............. .'. ...... = e \o_ 13 o it
20 : ® » O O o 0.56 0.88
. 2- ............. N W issnsisiis .... ...................................... T ol WINJVMN | —
: v - o - 29 A eéﬁ%ﬁﬁ.xaoéﬁz e 0.00 0.50 1.00 1.50 2.00 2'501'TOF3I\'/IOSOES- 60 e
4\99 ‘\55 ’\53 5 - H2504 o 0 ?ﬁgéeeQ ’ .......................................................... 062 1.98.996 0.02Da 50 -

Response

: 1 T T T T T T T T J T " 100 (E) 789
] ] 40 .
199 S R0y iy 0 20 40 60 80 100 120 S 0.6
mys 183 I K S,0,/HSO, - hy _ _ : o |
A53 Time / min : -

ol— ~——r——— Time
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1: TOF MS ES-
0.57 215.02 0.02Da

Peroxyl radical mechanism: (examples) 1001 (F) /k 4.00e3 10 -
0.65

= Addition to double bond = 0 . .
] Day Night
. . 0 rrprrrTT T T T T e o T T rrTrT T T T T imeo e da
o 0 o i o 5 = Peroxyl radical formation 000 050 100 150 200 250 3.0 Timszat ety
|  so; | 0, | ¥ \égo | - CHO \‘E _
. . . oo Y s — osor | " Tetroxide
0SO0; 0SO;- 0S0,° 3 formation
C3H:0:S and
m/z 153
decay Reactivity:

J  onio, J N\ / ono = OH radical reactions are
O O low NO, * low NOy . . .
the major sink in the

(o]
@ _ o) @ -ossofj\
. SO, "0,S0 O, "0,;S0 + oG "05S0 ‘0,50 A
—_—> = + + RH .
- | . o - ‘ P Gas phase particle phase
00’ 2 o Y - - - - - - - - - - =

OH Aerosol phase

et _ _ | & = ~10% of MACR can react
. - ’ C4H706S C4H5OGS . .
o miz 183 m/z 181 oH H,0, with sulfate radicals
. _:. .t C,-C, compounds « T [VOC-H+ ] > C,-C, compounds
on * SN ) =2510"s = ngm
R N T T RN R - I ————— ] > Y, e 2 / Environmental conditions:
_”‘ ¢ ° (§) OH OH
Iy Olfvomers - " = Presence of SO,
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