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Background and Motivation Results and Discussion
Oxidation of DMS in the pristine marine environment o=c=s <4 S MY 1. Production of carbonyl sulfide (OCS) from aqueous processing of HPMTF 2. Production of sulfate (SO,%) from aqueous processing of HPMTF
07% pws 92 H ._ ) . . .
JDimethyl sulfide (DMS) is a major source of reduced sulfur to the Barnes et a. , 0 The aqueous processing HPMTF was calculated by varying the concentration of HPMTF in a I The [SO,*],, was determined using ion chromatography and normalized to a volume of 20 ml to
atmosphere and a significant source of sulfate aerosol ? OH/ lROZ continuous flow of air through a MilliQ water account for increased concentration associated with water loss from bubbling
CCarbonyl sulfide (OCS) is the largest continuous source of sulfate 0_$ S 1, JA mixture of SO, and ozone, held at a concentration equivalent to the chamber flow, (0.86 and
aerosol to the stratosphere? 50,% het. 1 ~ ﬁ Alternate between ".ﬁ 75 ppb, respectively), to isolate the contribution of sulfate formation from non-HPMTF SO,
o} 500 |- i I ' '
| | | bypass and bubbler E810 multiphase processing.
EIHy.droPeroxymethyI thioformate (HPMTF) is major pro.duc.t of DMS to determine ool — EEPCI;/]ITF] 16 140 | | | | | |
oxidation and has been ogbserved and modeled to be ubiquitous over HPMTF exposure Z 2 1 = e HPMTF . Chamber Exposure = Chamber flow rate
i i Q " . . . .
the marine environment = 1 g 1201 o SO, +O, : (cm3min-1) x Bubbling time (min)
] ] o ] = S ® Background Chamber
HPMTF multiphase chemistry controls SO, distribution? % 440 3 100y
. = - 18 = 0 . .
% Change in SO, (0-3 km) % Change in SO32 (0-3 km) HPMTEF is 200 Bubbler Bypass Bubbler Te o gol — Account for the sulfate formation via
80°N aSTTET : - = = 80°N L N - = - H 'bl I t t : :""" SUbtraCt . . .
2 = S Ui irreversibly lost to 0ol 4 & g the oxidation of dissolved SO,
40°N 4 40°N the bubbler system 1, 3 with ozone
. . '* _ Changein SO, and SO,* \ e 40
0 o " c as a function of the 0 5 4 5 3 10
40°S 40°S 20 inclusion of HPMTF Elapsed Time (hr.) 0] 500 =" @ sulfate observations ®
-30 cloud loss process within ) — 50% Yield
80°S| - 2 80°S | =5 f g K a global climate model 15 0 | | | | | ' — 100% Yield ®
160°W  80°W 0° 80°E  160°E  160°W  80°W 0° 80°E  160°E YV ® A[OCS] 0 05 1 s 2 25 3 39 400 = — 150% Yield
10 - —— Best Fit Chamber Exposure (cm 3) x10° R
HPMTF multiphase chemistry controls OCS distribution® = £ 300k o
- 5 - o g
o DMS+OH (Barnes et al. » 2 ¢ ¢ Account for the change in OCS Convert chamber exposure to mass of £
SN A = 0l—o o 8 g D— . background as a function of sulfur utilizing observation of 2 200
. 0.08 . . >
Comparison of the constant  40°N o S 8 ¢ o008 o° water content irreversibly lost of HPMTF 2 o
yield (Barnes et al.) | o.oe‘z g alm ¢ °® g 100
and mechanistic 0° 005 § ¢
(HPMTF+OH) treatment of 457G o0 8 -10 -
OCS production from DMS - 5 <1% yield of OCS from aqueous 100% yield of SO,%> from aqueous 0
oxidation 80°S o - I I I ) £ HPTME , £ HPTME | | | | |
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. . A[HPMTF t Sulf
Here, we evaluate the assumption of 100% and 0% conversion to sulfate and OCS from aqueous [ Hpptv) iuriewre (N9)
HPMTF processing through laboratory experiments, respectively. : : : - :
P 8 8 y €Xp » FESP y No observable gaseous production of carbonyl sulfide from the bubbling of HPMTF HPMTF goes on to form sulfate under neutral conditions with ozone present
Methods and Instrumentation SH S O HO H,CO H,0
3. Potential mechanisms for aqueous processing of HPMTF ( H+ ( ~F YS ; )K < 0-C-S
gt / > —» UL
Chemical lonization Mass Sbectrometr (CIIVIS) Sool swol  Tube  Tuvo Turo . Carbonyl sulfide or other sulfur related products were not found above detection O\OH O\OH 0\0> HS® ©OH H,O
P Y m A ) £} s limits to be emitted from the bubbling of HPMTF HCOOH
(JA Compact Time of Flight Chemical lonization Mass An?;]vte%l Yl JHH S = X- HCOOH H.O HPMTF loss through hydrolysis,
spectrorrfeter 2(g-ToF) was used with iodide anions to detect 1 Multiple routes coul?l exist leading to the formation of sulfate and not OCS from co, / 2 halogen substitution?,
HPMTF signal % odine CIMS the aqueous processing of HPMTF , Y and cyclization
SO, 0) -H 0) H.O
, [HPMTF] + [1]- » [HPMTF - 1]~ _Jruteson - : : 4 - 2 O; _
CASPLASH Experimental Set-up : EIHydrons.ls is assumed to be a domlnalilt loss process. for HPM:I'F (::-lther throug.h B _ J\ - HZS = 3042
hydrolysis of the carbonyl or a potential water mediated cyclization to a cyclic S H +H HS H \,
1 Carbonyl sulfide And Sulfate Production from Loss of Aquatically Sequestered HPMTF peroxyl hemiacetal co,
. H.0 Sulfate formation
39 i : : : : : Sulfate formation -H2 -H | | +H : 1 e
JA 0.6 m33 mil PFA environmental chamber was used to generate a steady state concentration of HPMTF from JThe eventual formation of sulfate in the system could be mediated by ozone T H,O through further oxidation
the oxidation of DMS by the nitrate radical (NO,) present in the HPMTF chamber flow as well as the potential for self oxidation of through SEIf.ox'da.tlon . o
the sulfur atom by the hydroperoxide group of the hydroperoxide with sulfide O=-C=S HS CHE 3042'

J Sulfate (50,%) concentration was determined utilizing lon chromatography

L N Conclusions and Future Directions
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HO™ ] (HPMTF) ) HPMTF was found through experimental observations to ubiquitously form et al. J. Phys. Chem. A. (2022) -
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one (SO,%) JIncreased heterogenous loss and oxidation by hydroperoxides (ROOH) and

carbonyl (C=0) molecules within acidic and ionic aerosols could lead to

High sensitivity instruments are used to detect gaseous production of HPMTF and OCS differing product distribution than seen here
and aqueous production of sulfate (50,%)
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