
10.1071/EN18260_AC 

CSIRO 2019  

Environmental Chemistry 2019, 16(5), 312-322  

Supplementary Material  

Organosulfates in the Midwestern United States: abundance, composition, and stability 

Dagen D. HughesA and Elizabeth A. StoneA,B 

ADepartment of Chemistry, University of Iowa, Iowa City, IA 52246, USA 

BCorresponding author. Email: betsy-stone@uiowa.edu 



Table S1. Organosulfates identified in Iowa City, IA from the precursor to m/z 96 scan. 
Summarized for each compound is the calculated monoisotopic mass, formula determined by 
TOF-MS, proposed structure, VOC precursor(s) with reference to prior studies, HILIC retention 
time for major peaks, m/z error (mDa), and percent contribution to the precursor ion signal. 
 
Calculated 

Mass 
[M–H]- 

Formula Structure 
VOC 

Precursor(s) 
TR 

(min.) 
Error 
(mDa) 

Contribution 
to precursor 

ion signal (%) 

151.0065 C4H7SO4
-  Unknown DieselA 0.65 1.4 5.1 

260.0076 C5H10NSO9
- 

B 

 

IsopreneB 0.91 1.1 4.9 

294.0647 C10H16NSO7
- 

B ONO2
OSO3

- α-pinene, 
terpinolene,& 
α-terpineneB 
 
β-pineneB,C 

0.58 0.8 4.3 

164.9858 C4H5SO5
- 

D 

 

CyclohexeneE 0.55 1.2 3.1 

110.9759 
CH3SO4

- 

 

Methyl Sulfate 

 

 
Numerous 
Sources 

0.96 0.7 2.8 

215.0225 

C5H11SO7
- 

 
2-methyltetrol  

sulfate 

B 

 

IsopreneB 

1.40 
1.72 
2.76 
3.44 

-0.6 
0.7 
-0.6 
0.5 

1.8 

241.9971 C5H8NSO8
- 

F 

 

Unknown 0.57 1.5 1.5 

136.9909 C3H5SO4
- 

 

Unknown 
Biodiesel & 
dieselA 0.66 1.0 1.4 

342.0495 C10H1NSO10
- 

B OSO3
-

OH

ONO2HO

O α-pinene &  
α-terpineneB 
 
β-pineneB,C 

0.51 0.6 1.2 

ABlair et al. (2017); BSurratt et al. (2008); CIinuma et al. (2007); DHettiyadura et al. (2017); ELiu et al. (2017); 
FHettiyadura et al. (2018) 
 
 



Table S2. Additional organosulfates quantified or semi-quantified in Iowa City, IA and their 
respective contribution to OC.   

Organosulfate 
Concentration 

(ng m-3) 
% OC 

Methyl sulfate (m/z 111)A 0.7 ± 0.2 0.01 

Ethyl sulfate (m/z 125)A 0.10 ± 0.02 0.001 

Dodecyl Sulfate (m/z 265)B 1.4 ± 0.3 0.04 

C6H9SO6
- (m/z 209)B 8.3 ± 0.2 0.16 

C7H11SO7
- (m/z 239)B 1.8 ± 0.3 0.04 

C7H11SO6
- (m/z 223)B 1.8 ± 0.28 0.04 

C8H13SO6
- (m/z 237)B 2.1 ± 0.2 0.05 

C10H15SO7
- (m/z 279)B 0.7 ± 0.1 0.02 

Hydroxyethyl sulfate (m/z 141)B 2.9 ± 0.2 0.03 
AQuantified using commercial standards; BQuantified using 
hydroxyacetone sulfate as a surrogate standard.  

 
 
Table S3. Comparisons of means for each analysis time relative to concentration determined on 
Day 2. Two-sample t-test conducted (n=6) where α = 0.05 such that a P-value > α indicates the 
difference between the means is not statistically significant. 

Storage Time 
Methyl sulfate Ethyl sulfate Hydroxyacetone sulfate Glycolic acid sulfate 

P-value P-value P-value P-value 
Day 8A 0.20 0.96 0.12 0.08 
Day 29 0.29 0.42 0.90 0.09 
Day 83 0.22 0.42 0.78 0.06 
Day 180 0.24 0.13 0.23 0.62 
Day 251A 0.09 0.77 0.06 0.95 
Day 364 0.11 0.17 0.38 0.01 
An=5     
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