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Figure S1. Baseline corrected cation mass spectrum of magnesium sulfate (MgSQ,) at a concentration of 0.1M,
generated with a delay time of 5.0 ps.
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cation mass spectra
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Figure S2. Baseline corrected cation mass spectrum of magnesium sulfate (MgS0O,) at a concentration of 1M,
generated with a delay time of 6.0 ps.
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Figure S3. Baseline corrected anion mass spectrum of magnesium sulfate (MgSQ0,) at a concentration of 0.1M,
generated with a delay time of 6.0 ps.
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Figure S4. Baseline corrected cation mass spectrum of 5-amino-1-pentanol (concentration 5 wt%) in 0.01M
magnesium sulfate (MgS0,), generated with a delay time of 6.4 ps.
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Figure S5. Baseline corrected cation mass spectrum of 5-amino-1-pentanol (concentration 0.1 wt%) in 1M

magnesium sulfate (MgS0.), generated with a delay time of 7.2 ps. Unlabeled peaks originate exclusively from
the MgSO, matrix.
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Figure S6. Baseline corrected cation mass spectrum of pyridine (concentration 5 wt%) in 0.01M magnesium

sulfate (MgS0,), generated with a delay time of 6.0 ps. Unlabeled peaks originate exclusively from the MgS0O4
matrix.
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Figure S7. Baseline corrected cation mass spectrum of butylamine (concentration 5 wt%) in 0.01M magnesium
sulfate (MgSQ,), generated with a delay time of 5.5 ps.
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Figure S8. Baseline corrected cation mass spectrum of acetic acid (concentration 5 wt%) in 0.01M magnesium

sulfate (MgS0,), generated with a delay time of 5.0 ps. Unlabeled peaks originate exclusively from the MgSO4
matrix.
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Figure S9. Baseline corrected cation mass spectrum of acetic acid (concentration 5 wt%) in 0.1M magnesium

sulfate (MgS0,), generated with a delay time of 5.0 ps. Unlabeled peaks originate exclusively from the MgSO,
matrix.
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Figure S10. Baseline corrected cation mass spectrum of benzoic acid (concentration 0.17 wt%) in 0.01M
magnesium sulfate (MgS0,), generated with a delay time of 5.8 us. Unlabeled peaks originate exclusively from

the MgSO4 matrix.
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Figure S11. Baseline corrected cation mass spectrum of methanol (concentration 5 wt%) in 0.01M magnesium
sulfate (MgS0,), generated with a delay time of 5.5 ps. Unlabeled peaks originate exclusively from the MgSO4

matrix.
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Figure S12. Baseline corrected cation mass spectrum of glucose (concentration 5 wt%) in 0.01M magnesium
sulfate (MgS0Q,), generated with a delay time of 6.0 ps.
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Figure S13. Baseline corrected anion mass spectrum of acetic acid (concentration 5 wt%) in 0.01M magnesium

sulfate (MgS0Q,), generated with a delay time of 5.0 ps. Unlabeled peaks originate exclusively from the MgS0,
matrix.
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Figure S14. Baseline corrected anion mass spectrum of benzoic acid (concentration 0.17 wt%) in 0.01M

magnesium sulfate (MgS0,), generated with a delay time of 5.8 us. Unlabeled peaks originate exclusively from
the MgSO4 matrix.
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Figure S15. Baseline corrected anion mass spectrum of glucose (concentration 5 wt%) in 0.01M magnesium

sulfate (MgSQ,), generated with a delay time of 6.0 ps. Unlabeled peaks originate exclusively from the MgS0,
matrix.
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Figure S16. Baseline corrected anion mass spectrum of methanol (concentration 5 wt%) in 0.01M magnesium

sulfate (MgS0,), generated with a delay time of 6.3 ps. Unlabeled peaks originate exclusively from the MgSO4
matrix.
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Figure S17. Baseline corrected anion mass spectrum of pyridine (concentration 5 wt%) in 0.01M magnesium

sulfate (MgS0,), generated with a delay time of 5.8 ps. Unlabeled peaks originate exclusively from the MgSO4
matrix.
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Figure S18. Baseline corrected anion mass spectrum of 5-amino-1-pentanol (concentration 5 wt%) in 0.01M

magnesium sulfate (MgS0,), generated with a delay time of 6.1 us. Unlabeled peaks originate exclusively from
the MgSO4 matrix.
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Figure S19. Baseline corrected anion mass spectrum of methanol (concentration 5 wt%) in 1M magnesium

sulfate (MgS0Q,), generated with a delay time of 9.3 ps. Unlabeled peaks originate exclusively from the MgS0,
matrix.

S10



P N butylamine

2
1 - 0.01M MgSO,,
= '
o, W organic fragment
‘E ¥ sulfuric acid and charged butylamine fragment
- i\‘
S
v
&
Iu
o
v
3
0,1 - = g
’ z T
o) o 3
v g &
>'—' 9 T v
[ o ;: &
> o)
= v
(73] b
C
Q
-—
c
0,01

50 100 m/z 150 200
Figure $20. Baseline corrected anion mass spectrum of butylamine (concentration 5 wt%) in 0.01M magnesium
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Figure S21. Baseline corrected cation mass spectrum of sulfuric acid (H,SO,4) at a concentration of 0.01M,
generated with a delay time of 6.0ps.
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Figure S22. Baseline corrected anion mass spectrum of sulfuric acid (H,SO4) at a concentration of 0.01M,
generated with a delay time of 6.2ps.
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Figure S23. Baseline corrected cation mass spectrum of 5-amino-1-pentanol (concentration 5wt%) in 0.01M
sulfuric acid (H,S04), generated with a delay time of 6.8s.
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Figure S24. Baseline corrected cation mass spectrum of
sulfuric acid (H,S04), generated with a delay time of 6.8s.
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Figure S25. Baseline corrected cation mass spectrum of pyridine (concentration 5wt%) in 0.01M sulfuric acid
(H2S04), generated with a delay time of 6.2ps.
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Figure $26. Baseline corrected cation mass spectrum of acetic acid (concentration 5wt%) in 1M sulfuric acid
(H2S04), generated with a delay time of 6.4ps.
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Figure S27. Baseline corrected cation mass spectrum of benzoic acid (concentration 0.17wt%) in 1M sulfuric
acid (H,S04), generated with a delay time of 6.0 ps. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S28. Baseline corrected cation mass spectrum of glucose (concentration 5wt%) in 0.01M sulfuric acid
(H2S04), generated with a delay time of 6.0us. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S29. Baseline corrected cation mass spectrum of methanol (concentration 5wt%) in 0.01M sulfuric acid
(H2S04), generated with a delay time of 6.7ps. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S30. Baseline corrected cation mass spectrum of butylamine (concentration 1.3wt%) in 0.1M sulfuric acid
(H2S04), generated with a delay time of 6.4ps.
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Figure S31. Baseline corrected anion mass spectrum of 5-amino-1-pentanol (concentration 5wt%) in 0.01M

sulfuric acid (H2S0.), generated with a delay time of 6.2us. Unlabeled peaks originate exclusively from the H,SO4
matrix.
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Figure S32. Baseline corrected anion mass spectrum of acetic acid (concentration 5wt%) in 0.1M sulfuric acid
(H2S04), generated with a delay time of 6.4us. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S33. Baseline corrected anion mass spectrum of benzoic acid (concentration 0.17wt%) in 1M sulfuric acid
(H2S04), generated with a delay time of 5.7 us. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S34. Baseline corrected anion mass spectrum of 5-amino-1-pentanol (concentration 5wt%) in 0.1M
sulfuric acid (H2S0.), generated with a delay time of 6.8us. Unlabeled peaks originate exclusively from the H;SO4

matrix.
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Figure S35. Baseline corrected anion mass spectrum of glucose (concentration 5wt%) in 0.1M sulfuric acid
(H2S04), generated with a delay time of 6.9us. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure $36. Baseline corrected anion mass spectrum of methanol (concentration 5wt%) in 0.1M sulfuric acid
(H2S04), generated with a delay time of 6.8 us. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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Figure S37. Baseline corrected anion mass spectrum of butylamine (concentration 5wt%) in 0.1M sulfuric acid
(H2S04), generated with a delay time of 6.4 ps. Unlabeled peaks originate exclusively from the H,SO4 matrix.
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MgSO4 H2S04
m/z pure H20 0.01M 0.1M 1M 0.01M 0.1M 1M
18 [NH4]" [NH4]" [NH4]" [NH4]* [NH4]* [NH4]*
25,29 Ul
30 [CHzNHz]+ or [CHzNHz]+ or [CHzNHz]+ or [CHzNHz]+ or [CHzNHz]+ or [CHzNH2]+ or
[CH,O1* [CH,O]" [CH,O1* [CH,O]" [CH,O1* [CH,O1*
31 [CH301"
36 [NH4 (H,0)]* [NH4 (H,0)]* [NH4 (H.0)]*
41 [CsHs]* [C3Hs]" [CsHs]" [CsHs]* [C5Hs]*
42 Ul
43 Ul Ul Ul
44 Ul
45 [C.Hs0]"
48 [CH,NH; (H,0)]* [CH,NH; (H,0)]*
54 [NH4 (H20)2]* [NH4 (H20)2]"
56 Ul
57 [M-CH,O-NHz]" | [M-CH,O-NHz]" [M-CH,O-NH,]" [M-CH,O-NH:]" [M-CH,O-NH,]*
. 58 Ul Ul
5-amino-1-pentanol 62 Ul
66 Ul
67 Ul Ul
69 [M-OH-NH;]* [M-OH-NH;]* [M-OH-NH;]* [M-OH-NH;]" [M-OH-NH;]" [M-OH-NH;]" [M-OH-NH;]"
70 Ul Ul Ul Ul Ul
72, 80 Ul
84 Ul Ul Ul Ul Ul
85 [M-NH4]* [M-NH.4]* [M-NH4]* [M-NH4]* [M-NH4]* [M-NH4]*
86 [M-OH]T" [M-OH]T" [M-OH]J" [M-OHT" [M-OH]J" [M-OH]" [M-OHT"
87 [M-NH,]* [M-NH,]* [M-NH]* [M-NH,]* [M-NH:]* [M-NH:]*
88 Ul Ul
89 Ul Ul Ul
90 Ul Ul
98 Ul
102 Ul Ul Ul Ul
103 Ul Ul Ul
. . 15 [CH3]* [CH;]"
Acetic acid 24 Ul Ul
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29 [CHO]" [CHOT*
30, 34 Ul
41 [CsHs]* UI
Acetic acid 42 Ul [CsHs]" Ul Ul
43 [M-OH]* [M-OH]* [M-OH]" [M-OH]" [M-OH]" [M-OHT"
44 Ul Ul Ul Ul Ul Ul
57 Ul Ul Ul Ul
23 Ul
29 UI
30 Ul
41 [C3Hs]*
43 Ul
48 Ul
59, 61 Ul
74 Ul
76 Ul
Benzoic acid 77 ul Ul Ul Ul
79 [CeHA* [CeHA]* [CeHATF [CeHAT* [CeHATH
80 [CeHs]* [CeHs]* [CeHs]" [CeHs]" [CeHs]*
86 Ul
92 Ul
93 [C/Ho]"
94 [C¢H6O]" [CeHeOT" [C¢HsO1"
95 Ul Ul Ul
104 Ul
105 [M-OH]* [M-OH]* [M-OH]" [M-OH]" [M-OH]" [M-OH]*
106 Ul Ul Ul Ul
17 [NH;]* [NH;]"
18 [NH4]* [NH4]* [NH4]" ? [NH4]* [NH4]* [NH4]*
25 Ul
27 [HCNT" [HCN]*
28 Ul Ul
Butylamine 29 [CH3NT* [CH3NT* [CH3NT* [CH3NT*
30 [CHoNH,]" or [CH2NH,]" or
[CH,O]" [CHOT"
31 [CHsN]* [CHsNT*
32 Ul Ul
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33 Ul
34 Ul
35 Ul Ul
36 [NH4(H,0)] [NH4(H,0)]* [NH4(H,0)]* [NH4(H,0)]"
39 [C3H3Tr or [C3H3]Jr or
[HCCN] [HCCNT*
41 [CsHs]* [CsHs]* [CsHs]" [C3Hs]" [CsHs]"
42 [CHuNT' [CoH4NT*
43 Ul Ul Ul
44 [C2H6N:|+ [C2H6N]+
45, 46, 47, 48 Ul Ul

49 Ul

50, 53 Ul Ul

Butylamine 54 [NH4(H20)2]+ [NH4(H20)2]+ [NH4(H20)2]Jr

56 [CsHeNT* [CsHGNT*
57 [M-NH,]* [M-NH,]* [M-NH,]* [M-NH,]" [M-NH,]" [M-NH,]"
58 Ul Ul Ul Ul Ul
59 Ul Ul Ul
60 Ul Ul Ul

61-65 Ul Ul
66 Ul Ul Ul

67-71 Ul Ul
68 [C3H5N2]Jr or

[CsHol"
72 [NH4(H20)s]" [NH4(H20)s]"
15 [CH3]*
18 Ul
27 Ul
29 [CHOT" [CHOT" [CHOT* [CHO]" [CHO]" [CHOT
31 [CH,OH T* [CH,OH T* [CH,OH T [CH,OH T [CH,OH T [CH,OH T*
33 Ul
39 Ul Ul
41 Ul Ul Ul
Glucose 43 [C2H30]" [CH;0]" [CoH50]" [CoH30]" [CoH;0]" [CoH;0]"

45 [C,Hs0]* [C,Hs0]* [C,H;0]" [C,H;0] [C,H;0] [C,H50]"
53 Ul Ul
55 Ul Ul
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Glucose

57
58
59
60
61
63
69
70
71
73
74
75
79
80
81
82
83
85
86
87
88
89
91
92
93
97
98
99
100
101
102
103
104
105
109
110
111

[C:H507 [C:H507" [C;H50]" [C;H50]" [C:H50]" [C5H50]"
Ul Ul
Ul Ul Ul

Ul Ul

[C.H50,]" [CoH50,]" [C.H50:]" [CoH502]" [CH502]" [CH502]"
Ul Ul

[C4H501" [C4H501" [C:H50]" [CsH50]" [CsH50]" [C:H50]"

[CsHio]" [CsHio]" [CsHio]" [CsHio]"

Ul Ul Ul Ul Ul

[C5Hs501]" [C3H50,]* [C5Hs50:]" [C5H502]" [C5Hs501]" [C5Hs501]"
Ul Ul Ul Ul
Ul Ul Ul Ul Ul
Ul Ul Ul
Ul Ul Ul

[CsHsOT1" [CsH5O71" [CsHs01" [CsHs01" [CsHs0]" [CsHs01"
Ul Ul Ul Ul
Ul Ul Ul Ul Ul

[CsHs50:]" [C4H50,]* [CsH50,]" [CsH502]" [CsH502]" [CsH502]"
Ul Ul Ul Ul Ul

[CsH;02] [C4H;0,]* [CsH;0:]" [C:H;02]" [C:H,02]" [C:H,02]"
Ul Ul Ul Ul
Ul Ul Ul Ul Ul

[M+H-(H20)s]" | [M+H-(H0)s]"  [M+H-(H,0)s]" [M+H-(H20)s]"  [M+H-(H0)s]"  [M+H-(H,0)s]"

Ul Ul UI
Ul Ul Ul Ul UI

[CsHsO2]" [CsH502]* [CsHsO,]* [CsHs50,]* [CsHs50,]" [CsH50,]"
Ul Ul Ul

[CsH;02] [CsH70,]* [CsH;02]* [C5sH,02]" [CsH,02]" [CsH,02]"
Ul Ul Ul

[CsHeO1]* [CsHoO,]* [CsHs01]* [C5HeO2]" [C5HeO2]" [C5HeO2]"
Ul Ul UI

[CsH;05]" [C4H;05]F [CsH;05]" [CsH,05]" [CsH,05]" [CsH,05]"
Ul Ul UI

[CsHoOs]" [C4Ho0O5]* [C4HoO5]" [C4HoO5]" [C4HoO5]"

[M+H-(H>0)4]" [M+H-(H,0)4]" [M+H-(H20)4]" [M+H-(H,0)4]" [M+H-(H,0)4]" [M+H-(H,0)4]"

Ul Ul Ul
Ul Ul Ul
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115 [CsH,05]" [CsH 0] [CsH,05]" [CsH,05]" [CsH,05]" [CsH,05]"
116 Ul Ul Ul
117 [CsHs05]" [CsHsOs]" [CsHs05]" [CsHy05]" [CsHe05]" [CsHe05]"
118 Ul Ul Ul
119 Ul Ul Ul Ul Ul Ul
121 [CaHyOu]" [CsHyOu]" [CaHyOu]" [CaHyOu]" [CaHyOu]"
123 [C4H1104]" [C4H1104]" [C4H1104]" [C4H1104]" [C4H1104]"
127 [M+H-(H,0)3]" [M+H-(H,0);]" [M+H-(H>0)3]" [M+H-(H,0);]" [M+H-(H,0);]" [M+H-(H,0)3]"
128 UI Ul Ul Ul
129 Ul Ul
130 Ul Ul Ul
133 Ul Ul Ul Ul
135 Ul Ul Ul Ul
137 Ul Ul Ul
139 Ul Ul Ul
141 Ul Ul Ul Ul
Glucose 143 ul Ul Ul

144 Ul
145 [M+H-(H;0),]" | [M+H-(H:0))]'  [M+H-(H,0)s]" [M+H-(H;0),]"  [M+H-(H:0))]'  [M+H-(H:0),]"
146 Ul Ul Ul Ul
147 Ul
148 Ul Ul Ul Ul
151 Ul Ul Ul
153 Ul Ul Ul
155 Ul
157 Ul Ul Ul
159 Ul
161 Ul
163 [M-OH]" [M-OH]" [M-OH]" [M-OH]" [M-OH]" [M-OH]"
164 Ul Ul Ul Ul
165 Ul
167 Ul
173 Ul

169, 175 Ul

Methanol 15 [CH3]* [CH3]*
18 [NH4]"
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23
39
41
43
53
59,77
79

Pyridine

Ul
[HCzN]Jr or [C3H3]+
Ul
[CszN]Jr
[CsH3NT [C3H3NT
Ul Ul
Ul Ul Ul Ul

Table S1. Fragment peaks, and their respective mass, detected in cation mode for the investigated organics in pure water matrix (Napoleoni et al. 2022), in

0.01M, 0.1M and 1M MgSQO4 and 0.01M, 0.1M and 1M H,SO, matrices, at all investigated delay times and laser power intensities. Ul stands for unidentified

ion species. Species written in blue are tentative identifications.
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MgSO4 H2S04
m/z pure HO 0.01M 0.1M 1M 0.01M 0.1M M
16 [NH:2]
26 [CoHz] or [CN]
27 Ul
42 [C2H4N]' [C2H4N]' [C2H4N]'
43 Ul Ul
44,45, 46 Ul
5-amino-1-pentanol 53 Ul
59, 60 Ul
61 Ul Ul
62,63, 64,77,78
79,80, 81,83 Ul
93 Ul
95,97, 98 Ul
15 [CH5] [CH3] [CH3] [CH;5]
36 Ul
Acetic acid 41 [M-H30T [M-H30]
54 Ul
58 Ul Ul Ul
59 Ul
77 [M-COOHY [M-COOH] [M-COOH] [M-COOH]
Benzoic acid 95 [M-
COOH+(H0)]
13 (M-
COOH+(H,0),]
16 [NHa]
26 [CoHz] or [CN] | [CoHz] or [CN] [CoHz] or [CN] [CoHz] or [CN]
. 32 [N2H4]
Butylamine
42 [C2H4N]' [C2H4N]' [C2H4N]'
44 [CzHGN]' [C2H6N]' [C2H6N]'
49 Ul
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53 Ul
60 Ul
61 Ul
62 Ul [CHAN (H:0)]  [C2HN (H20)]
64 Ul Ul Ul
66 Ul Ul
67 Ul
68 Ul
69 Ul Ul
70 Ul
71 Ul
31 Ul
41 Ul
43 Ul Ul
45 Ul Ul Ul
55,57 Ul
58 [C4H10]'
59 [C2H30,] [C2H;30:] [C2H30:] [CoH50:]
62 Ul
71 [C3H30,] or [CsH30;] or [CsH30;] or
[M-H-(H20)6] [M-H-(H20)6] [M-H-(H20)¢]
Glucose 73 [C3H5Oz]'
75 Ul
77 [C2H50s3] [C2H505]
78, 83, 84 Ul
85 Ul Ul
87 [C4H70,]
89 [C3H503] or [M- | [C3H503] or [M- [C3H503] or [M-
H-(HzO)s]' H-(HzO)s]' H-(HzO)s]'
90, 95, 97, 99, 100 Ul
101 [C4H503] [C4H503]
102, 103, 105 UI
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[C5H704] or

107 [M-H-(F,0)a]
112 Ul
113 [CsHs05] [CsH503]
114 Ul
119 [C4sH704] [C4sH704]
120 Ul
121 UI
125 [M-H-(H20)3]
131 Ul
135 [CsH1104]
137 [C4H905]'
141 Ul
143 [M-H-(H20),] [M-H-(H20):]
149, 155 Ul
159
161 [M-H-(H.0)] [M-H-(H.O)[
167 Ul
171
177 Ul
178 Ul
Methanol
22,33 Ul
42 [CoH4NT
44,45, 59 Ul
Pyridine 61 [CsH]
63 Ul
75 Ul
77 Ul
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Table S2. Fragment peaks, and their respective mass, detected in anion mode for the investigated organics in pure water matrix (Napoleoni et al. 2022), in
0.01M, 0.1M and 1M MgS0QO4 and 0.01M, 0.1M and 1M H,SO, matrices, at all investigated delay times and laser power intensities. Ul stands for unidentified

ion species.
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