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Siloxanes in WWTPs
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Siloxanes
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Siloxanes
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Siloxanes in the environment
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Biogas in WWTPs
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The main problem of VMSs in WWTPs

Siloxanes in Engine Deposits
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Methodology

i lepabe [@PORTO
s

Laboratory for Process Engineering, FEU P FACULDADE DE ENGENHARIA
Environment, Biotechnology and Energy UNIVERSIDADE DO PORTO



Target volatile methylsiloxanes (VMSs)

Name (a.k.a.) LINEAR Formula MW Vapor pressure Boiling point | Water solubility
(gmol?) | (mmHg @ 25°C) (°C) (mg L' @ 25°C)
Hexamethyldisiloxane (L) CeH15Si,0 162 31 101 0.93
Octamethyltrisiloxane (Ls) CgH24Si30, 236 3.9 152 0.035
Decamethyltetrasiloxane (L) C10H30Si403 310 0.55 194 3.75x10!
Dodecamethylpentasiloxane (Ls) C12H36Sis04 384 0.07 284 1.07x10™*
MW Vapor pressure Boiling point | Water solubili
Name (a.k.a.) CYCLl C Formula 1 porp &P 1 v
(g mol™) (mmHg @ 25°C) (°C) (mg L™ @ 25°C)
Hexamethylcyclotrisiloxane (D3) C12H1503Si3 222 10 135 1.56
Octamethylcyclotetrasiloxane (D) CgH2404Si14 297 1.3 176 0.056
Decamethylcyclopentasiloxane (Ds) | C10H3005Sis 371 0.4 211 0.017
Dodecamethylcyclohexasiloxane (Dg) | C12H3606Si6 445 0.02 245 0.005

Internal standard - Tetrakis(trimethylsilyl)silane (TKS)
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Sampling scheme
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Analytical protocols

10 mL Hex
10 mL Ace ﬂ Based on: Oshita et al. (2015); Energy Conversion and Management 96 (2015), 384-391

Vortex
20 mL | . . |
Sludge Orbital Shaklng N2 reduction
Centrifuge

LODs (lower) = 0.001 - 1 ng/g (dw)

500 ppb IS

| GeCams-siLox

1L Biogas Hmm——)

LODs = 0. 03 (lower) - 7.20 (upper) mg/m3
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Results
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Sludge overview
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Biogas overview
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Biogas after treatment

mD3 mD4 mD5 L2 mL3 mL4 mL5

Engine limit*
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Mass balance of VMSs (e.g., August 2021)
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Conclusions
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* No significant differences in VMSs content were found between the two
months assessed. However, differences among plants are noticed

 Regardless of matrix and plant, cyclic VMSs (especially D5) were
predominant

 Consistent mass balance results were obtained overall. WWTP-based
analysis should be conducted to study possible VMSs transformations

 Treatment of input sludge could be an alternative to reduce VMSs
concentrations in output sludge and biogas
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