Supplementary Information (Sl) for Environmental Science: Processes & Impacts.
This journal is © The Royal Society of Chemistry 2026

Supplementary Information

Stability and transformation products of Rubber Derived Compounds in various

storage conditions

Phillip Bergera®, Katherine Poisson2?, Jamie Adams?a¢, Zhenyu Tian20-¢”

2 Department of Chemistry and Chemical Biology, College of Science, Northeastern University,
Boston, MA, USA

b Barnett Institute for Chemical and Biological Analysis, Northeastern University, Boston, MA,
USA

¢ Department of Marine and Environmental Sciences, Northeastern University, Boston, MA,
USA

For submission to
Environmental Science: Processes and Impacts
Corresponding author’s contact information:

Email: z.tian@northeastern.edu

Figure Page #
Figure S1. 6PPD normalized peak area data for FZ and RT conditions S2
Figure S2. DTPD normalized peak area data for FZ and RT conditions S3
Figure S3. Trend data comparing TMQ and 2,2,4-trimethyl-1,2,3,4- S4
tetrahydroquinoline in pH = 2 conditions

Figure S4. Comparison of TP 183a and TP 183b showing m/z fragments S5
similar to 4-ADPA

Figure S5. Comparison of TP 281b and TP 545 showing neutral losses that S6
are shared with 4-ADPA

Figure S6. Comparison of experimental spectrum of 2,4-DMQ and 4-HDPA S7
with in-house standard (Level 1 Identification)

Figure S7. Comparison of experimental spectrum with mzVault, and S8
mzCloud libraries in CD 3.3 (Level 2 Identification)

Figure S8. Mass spectra of MonoMMM, TP363, and TP377 with literature S12
match citation (Level 2 Identification)

Figure S9. Mass spectrum with annotations of features (Level 3 S12
Identification)

S1


mailto:z.tian@northeastern.edu

1.4

—M— FZ -Methanol —®— RT -Methanol
—A— FZ - Glutathione in Methanol —w— FZ - Glutathione in Water
—&— RT - Glutathione in Methanol —d— FZ - Water

1.2 O —p— RT - Water —®— RT - Glutathione in Water
] —*— FZ - pH2 Water —@— RT - pH2 Water |
1.0 - -
= e
o ]
S 08-
<" ) L o————— o
3
o A
- 0.6 / >
[4}]
N
] -
£ 4 v 1 v
[@]
Z e A A °
0.2 o \I
B =g
0.0 - i—;\i/: ¢ o
_02 T T T T T T T T T T T T
0 10 20 30 40 50 60 70
Days

Figure S1. 6PPD normalized peak area data for FZ and RT
conditions
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Figure S2. DTPD normalized peak area data for FZ and RT
conditions
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Figure S3. Trend data comparing TMQ and 2,2,4-trimethyl-1,2,3,4-

tetrahydroquinoline in pH = 2 conditions
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Figure S4. Comparison of TP 183a and TP 183b showing m/z
fragments similar to 4-ADPA
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Figure S5. Comparison of TP 281b and TP 545 showing neutral
losses that are shared with 4-ADPA
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Figure S6. Comparison of experimental spectrum of 2,4-DMQ
and 4-HDPA with in-house standard (Level 1 Identification)
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Figure S7. Comparison of experimental spectrum with mzVault,
and mzCloud libraries in CD 3.3
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Methoxymethylmelamine (MonoMMM), TP 363, and TP 377 Matched
with: Hexamethoxymethylmelamine - A precursor of persistent and
mobile contaminants in municipal wastewater and the water cycle!
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Figure S8. Mass spectra of MonoMMM, TP363, and TP 377 with
literature match citation (Level 2 Identification)
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2025_09_16_Stability_Standard_RT_Methanol_Day_149_2 (F30) #4728, RT=8.864 min, MS2, FTMS (+), (HCD, DDA, 381.0720@(20,40;70), +1)
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2025_09_16_Stability_Standard_RT_pH2_Water_Day_149_3 (F34) #4299, RT=8.071 min, MS2, FTMS (+), (HCD, DDA, 440.9850@(20;40;70), +1)
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2025_09_16_Stability_Standard_RT_Glutathione_Methanol_Day_149_3 (F25) #4648, RT=8.678 min, MS2, FTMS (+), (HCD, DDA, 545.2441@(20;40;70), +1)
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Intensity [counts] (1073)
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4-Nitrosophenol — Annotated with SIRIUS
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Methylene melamine — Annotated with SIRIUS
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2025 _08_08 Day 23 Stability Standard_PolyTMQ_S2_d1 (F20) #4549, RT=8.747 min, MS2, FTMS (+), (HCD, DDA, 504.3368@(20;40;70),
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2025_08_18_Day_33_Stability_Standard_TMQ_S2_d1 (F137) #4701, RT=9.162 min, MS2, FTMS (+), (HCD, DDA, 361.2269@(20;40;70),
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2025_07_23_Day_0_Stability_Standard_PolyTMQ_S2_d1 (F92) #3454, RT=6.797 min, MS2, FTMS (+), (HCD, DDA, 307.2167@(20;40;70),
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2025_07_25_Day_2_Stability_Standard_PolyTMQ_S1_d1 (F59) #5473, RT=10.548 min, MS2, FTMS (+), (HCD, DDA, 866.6081@(20;40;70),
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2025_07_23_Day_0_Stability_Standard_PolyTMQ_S1_d1 (F100) #4099, RT=8.051 min, MS2, FTMS (+), (HCD, DDA, 347.2480@(20;40;70),
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2025_07_23_Day_0_Stability_Standard_4sDPA_S1_d1 (F96) #1387, RT=2.725 min, MS2, FTMS (+), (HCD, DDA, 183.0915@(20:40:70), +1)
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2025_07_23_Day_0_Stability_Standard_4sDPA_S3_d1 (F77) #1820, RT=3.576 min, MS2, FTMS (+), (HCD, DDA, 183.0915@(20,40;70), +1)
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2025_08_18_Day_33_Stability_Standard_PolyTMQ_S2_d1 (F134) #4875, RT=9.512 min, MS2, FTMS (+), (HCD, DDA, 520.3680@(20;40;70),
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Figure S9. Mass spectrum with annotations of features (Level 3
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