Supplementary Material

Synthesis of reference organosulfates and optimization of UPLC-ESI-
MS/MS method for their quantification in environmental samples: Its
application for determination of organosulfates in PM2s

Zhichao Dong!, Subba Rao Devineni'%, Xiaoli Fu ", Zhanjie Xu'", Mingyu Li', Pingqing Fu!,
Cong-Qiang Liu' and Chandra Mouli Pavuluri

nstitute of Surface-Earth System Science, School of Earth System Science, Tianjin University,
Tianjin 300072, China

2API Research and Development Centre, Micro Labs Limited, Bangalore 560105, India

Correspondence to: cmpavuluri@tju.edu.cn (CMP); fuxiaoli@tju.edu.cn (XF);

xuzhanjie@tju.edu.cn (ZX)


mailto:cmpavuluri@tju.edu.cn

17 Acquisition Date

18 Modification Date

19 Spectrometer
Frequency

20 Spectral Width

21 Lowest Frequency

22 Nudeus

23 Acquired Size

24 Spectral Size

2018-09-13T10:02:00
2018-09-13T10:02:56
100.61

24038.5
-1958.4
13C
32768
65536

U A A SN AN s

Sepl3-2018-Ethyl sulfate Na = < 0 @
3833 S3d (a)
sow -
Parameter \alue 2 [
1 DataFieName C:/Research Subha/
Ethyl sulfate Na/ 11/ fid
2 Tite Sep13-2018-Ethyl sulfate
Na
3 Comment
4 Origin Bruker BoSpin GrbH
5 Owner nir
6 Ste
7 Specrometer  spect
8 Author
9 Solvent D20 20000 10000
10 Temperature 207.9
11 Pulse Sequence  zg30 o 10000 5000
12 Number of Scans 16 ] 0
13 Recever Gan 98 /\O/ﬁxoe@ 0 —T
14 Relbxation Dely  1.0000 MNa 4.2 4.0
) 0] 1.3 1.1 1 (ppm)
15 Pulse Width 9.5900 £1 (ppm)
16 Acquisition Time ~ 4.0894
17 Acquisition Date  2018-09-13T10:08:00
18 Modification Date  2018-09-13T10:08:20
19 Spectrometer  400.13
Frequency
20 Spectral Width ~ 8012.8
21 Lowest Frequency -1535.4
22 Nucleus 1H
23 AcquiredSte 32768
24 SpectralSke 65536
i) b
< o
=N =Y
= o
T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7f1 {6 ) 5 4 3 2 1 0 -1 -2 -3
ppm
Eepl3-2018-Ethyl sulfate Na g g
@ o~
o -
© -
|
Parameter \alue
1 Data File Name C:/ Research_Subha/ Ethyl
sulfate Na/ 10/ fid
2 Title Sep13-2018-Ethyl sulfate Na
3 Comment
4 Origin Bruker BioSpin GrbH
5 Owner nmr
6 Site
7 Spectrometer spect 0
8 Author ]
9 Solent D20 S, Oa@
10 Temperature 298.5 /\O/l |\O NH4
11 Pulse Sequence 2gpg30 9]
12 Nurber of Scans 256
13 Receiver Gain 197 !
14 Relaxation Delay 20000
15 Pulse Width 10.0700
16 Acquisition Time 1.3631

180 170 160

150 140 130

120

110

100

20

80
1 (ppm)

70

60

-10

F20000

80000

F70000

F60000

F50000

F40000

30000

F20000

FLo000

-0

F—-10000

FLe00

FL700

FL600

FL500

F1400

F1300

F1200

F1100

FL000

F900

800

700

600

F500

400

F300

F200

F100

0

F—100

F-200



0
£1 (ppm)

Bep26-2018-CHANDRAMOULT Cyclohexyl sulfate MH4 Moo T WOW AN~ o w0
) FT: szmssiesnass |
™oy M OW T T NN N 1800
g e
- e F1700
Parameter \alue 0O oo 1600
1 DataFileName C:f Research Subha/Sep26-2018- O\l |/O Na
BT S S5 & gfcsanans 1500
2 Tite 5ep26-2018-CHANDRAMOULT I o= ComEnanasa
Cyclohexyl suffate NH4 0 — e N 1000 |[F1400
3 Comment I I |
4 Origin Bruker BioSpin GmbH r1seo
5 Owner nmr Lizoo
6 Site 7 =500
7 Spectrometer spect 1100
8 Author
9 Solent D20 0 o 600 1000
10 Temperature 296.8 aae 0
11 Pulse Sequence  2g30 - - rs500 Fo0o
12 Number of Scans 16 VAR BN T
13 Recewer Gain 174 | 400 3, 8oo
14 Relaxation Delay 1.0000 L3oo e £1 (ppm) _J 700
15 PueWidth  9.5900 .
16 Acqusition Time  4.0894 200 Lsoo
17 Acqusition Date  2018-09-26T09:30:00 Ligo 1
18 Modification Date 2018-09-26T09:30:46 . i Fs00
19 Spectrometer 40013 = o
Frequency 400
20 Spectral Width  8012.8 T T T ]
21 Lowest -1535.4 4.35 4.25 300
Frequency £l (ppm)
22 Nudeus 1H F200
23 Acquied Sze 32768
24 SpectralSze 65536 y oo
0
—_—
Yy -100
F=200
T T T T T T T T T T T T T T T T T T T T T T T 1
Bep26-2018-CHANDRAMOULI Cyclohexyl sulfate NH4 o eo T F360
Parameter \alue = Sew L340
1 DataFileName  C:fResearch_Subha/Sep26-2018- =4 334
CHANDRAMOULI Cyclohexyl sulfate [N L3z20
Na/ 11 fid
2 Tile Sep26-2018-CHANDRAMOULT L3go
Cydohexyl sulfate Na
3 Comment L2go
4 Origin Bruker BioSpin GmbH
5 Owner nmr -%60
& Ste QO a® ap
7 Spectrometer spect Ol O Na F240
8 Author \S/
9 Solent D20 | | 1R9z0
10 Temperature 2974 0 [200
11PuleSequence  zgpg30 q
12 Nurber of Saans 256 Liso
13 Receiver Gain 197
14 Relaxation Deby  2.0000 L160
15 Pulse Width 10.0700 g
16 Acquisition Time 13631 f1 (ppm) 140
17 Acquisition Date 2018-09-26T09:46:00
18 Modification Date  2018-09-26T09:46:36 rizo
19 Spectrometer 100.61 |
Frequency rioo
20 Spectral Wit 24038.5
21 Lowest Frequency -1958.4 ! réo
22 Nucleus 13¢
23 Acquired Size 32768 reo
24 Spectral Size 65536 Lag
L2
-0
=20
F-40
T T T T T T T T T T T T T T T T T T T T T
210 130 170 150 130 11 8O 70 60 50 40 30 20 10 0



Bep26-2018-CHANDRAMOULI Benzyl subfatedl@carocounmow o
O OO0 WWO T T NN o
2oaanahaRaznas g (c)
Parameter \alue ARy o
1 DataFile Name C:f el
Research_Subha/Sep26-2018-
CHANDRAMOULI Benzyl sufate
Na/ 10/ fid
2 Ttk 5ep26-2018-CHANDRAMOULT
Benzyl suffate Na
3 Comment VMOV OoONROONMO T
4 Origin Bruker BioSpin GrbH o P - 20000
5 Quner e I N T
& ste === L1s000
7 Spectrometer  spect ,‘3\6 ® |
8 Author 07 |] 7O Na i 10000
Q ] B
9 Solvent D20
I
10 Temperature  296.7 il Lsooo
11 Pulse Sequence zg30
12 Murrber of 16 1 Lo
Scans T
13 ReceiverGain 142 Z 5000
14 Relaxation 1.0000 -
ceby ( ———
15 Pulse Width 9.5500 | 7.45 7.40 7.35 7.30
16 Acquisttion Time 4.0894 £1 (ppm)
17 Acquistion Date 2018-09-26T09:50:00
18 Modffication  2016-09-26T09:50:08 J
Date
19 Spectrometer  400.13
Frequency
20 Spectral Width  8012.8
21 Lowest -1535.4
Frequency
22 Nudkeus 1H
23 Acquired Sze 32768
24 SpedtralSize 65536
1
T b
o o
~ >
q: f\;
T T T T T T T T T T T T T T T T T T T T T
Sep27-2018-CHANDRAMOULSE Benzyl sulfate HarA-24 h Sta
_ oHow o o
q (=20l w
R w
4 oo o T
Parabrreter , \:;hz o ™ o o 2 o
1 DastaFileName C:/Research Subharf oo
2 Tk Sep27-2018- S I
'CHANDRAMOULI Bengyl
sufate Na-A-24 hSta
3 Comment o
4 Orign Bruker BioSpin GrbH
5 Ouner an Il
6 Sie /S ~o e o < = o
7 Spectrometer  spect 07 || O N S oha 1500
& Author 0 - < o e
9 Solvent D20 ] NN~
— e
10 Temperature  257.2 - 1000
11 Pulse Sequence  zgpg30 1!
12 Number of Scans 256
! 500
13 Receiver Gain 197
14 Relaxation Delay 2.0000 |
15 Pulse Width 10.0700 L 0
16 Acquisition Time  1.3631
T T T T
17 Acquisition Date  2018-08-27T14:43:0(
qusition bete 140 135 130 125
18 Modffication  2018-09-27T14:43:1( F1 (ppm)
Date
19 Spectrometer  100.61
Frequency
20 Spectral Width ~ 24038.5 !
21 Lowest -1958.4
Frequency
22 Nudeus 13C
23 AcquredSze 32768
24 Spectral Size 65536
1
T T T T T T T T T T T T T T T T T T T T T T
210 190 170 150 130 1 80 70 60 50 40 30 20 10 0

10 90
£1 (ppm)

60000

55000

50000

45000

40000

35000

30000

F25000

F20000

15000

10000

F5000

=]

~=5000

F1500

F1400

F1300

FLz00

F1100

1000

200

F800

F700

FE00

F500

F400

F300

F200

F100

Fo

F-100




Dct0B-2018-CHANDRAMOULT 3-Methyloberzmlmsulfate Na -AcD.0 day o Fsooo0
SCmwm oo e @
BRI ) o (d)
Ho e e e e = el
! ! 45000
Parameter Value P —
1 DataFieName  C:/Research_Subha 3 2 g 2 g f Leooo
e CHANDRAMOL -Methy R e e
henzy\su\fateNa-A-0.0y bred I Foeeo
day
3 Comment F4000 |L35000
4 Origin Bruker BioSpin GrbH
5 Owner nmr 3000
6 Site
7 Spectrometer  spect 2000 (30000
8 Author
9 Solvent D20 CH3 rtooo
10 Temperature 0.0 Lo F25000
11 Pulse Sequence  zg30
12 Number of Scans 16
13 Receiver Gain 142 L20000
14 Relaxation Delay 1.0000
15 Pulse Width 9.5900
16 Acquisition Time ~ 4.0894
17 Acquisition Date  2018-10-08T15:06:00 F15000
18 Modification Date 2018-10-08T15:06:10 |
19 Spectrometer  400.13
Frequency
20 Spectral Width  8012.8 rLoooo
21 Lowest Frequency -1535.4 r
22 Nudeus 1H
23 AcquiredSize 32768 / 5000
24 Spectral Size 65536 i |
P P GE o
o~ «© (=]
(=] (=] o
« o P
T T T T T T T T T T T T T T T T T T T T T T T
11.0 9.5 7.5 5] 3.5 2.5 1.5 0.5 -0.5

5.5 4.5
£l (ppm)

Figure. S1 HNMR (400 MHz, D,O) and CNMR (100 MHz, D,0O) spectra for sodium or ammonium salts
of ethyl (a), benzyl (b), cyclohexyl (c), and 3-methylbenzyl (d).



