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Some overarching questions...

» What are the impacts of treatment methods?
At what point are we doing more harm than good?

* How can we do the assessment (better)?

* Classic product/process developer sustainability tools:
* Environmental life cycle assessment
« Life cycle costing / levelized cost of water
* Issues with these tools:
» Missing operational data
» Missing effect and characterisation factors




2025-10-08

$100
|

T $10 ||
g . AA =
E R B aahadd -
= A
% $0
5 o

S0

.GAC/ Activated ;:arbon + Incineration / Reactivation
GAC / PAC + Landfill disposal
‘Ion exchange (IEX) + Incineration
lon exchange (IEX) + Landfill disposal
s Membrane filtration
Foam-fractionation
AquaPRS (carbon-based micro-adsorbent suspension + ceramic membrane filter)

Resources, Conservation & Reeyeling 223 (2025) 108524

Contents lists available at ScienceDirect

Resources, Conservation & Recycling

ELSEVIER

journal homepage: www.sciencedirect.conviournaliresources-conservation-and-racycling

Review

Review of water treatment technologies for PFAS from a life cycle
perspective, with meta-analysis of financial costs and climate impacts

Sabrina Altmeyer Mendes @, Rahul Aggarwal , Magdalena Svanstrom , Gregory Peters

100000

®
10000 °
~
@ 1000 -
b o "o
o .
& 100 ° § o,
& o
a.
0 10
(@]
&)
s 1
0.1
0.01
0.01 0.1 1 10

y = 357.9x°0715
R?=0.7624

[o]e]

00 7
@00 0
o

(o JKe]
o]

100 1000 10000 100000

PFAS Inlet Concentration (ug/L)




2025-10-08

Data curation

for

characterisation factor calculation

Gathered

ecotoxicity data

Harmonize

Select chemicals

PM chemicals
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Add transformation

products
(Aggarwal, Holmquist, et al. 2024)

PM chemicals +
transformation products
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Gather ecotoxicity
data

ecotoxicity data
(Aggarwal, Holmquist, et al. 2024)

Harmonized
ecotoxicity data
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Apply extrapolation
factors

(Aggarwal, Gustavsson, et al.

Calculate EFs

Extrapolated
ecotoxicity data

FF x XF x EF = CF

Calculate CFs

(Aggarwal, 2024)

EFs

(Aggarwal and Peters, 2024; >
Aggarwal, Holmquist, et al. 2024)
CFs
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Comparing effect factors (EFs) calculated with
QSAR data vs experimental data

Correlation using log-transformed fit regression analysis
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e  PM chemicals, [n=45], R2=0.37
e PFAS[n=13], the R?2 = 0.0006
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* PM chemicals, [n=33], R2=0.36
* PFAS [n=2]

* Triazines [n=12], R2=0.14
* Triazoles [n=19], R? = 0.46
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TEST QSAR data

* PM chemicals, [n=33], R2=0.53
* PFAS[n=12],R2=0.29

* Triazines [n=8], R2=0.62

* Triazoles [n=13], R? = 0.66
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Bioassays account for
mixture effects and
unknowns

Various endpoints:
f\ -estrogenicity,
8 g
\&¥/ -mutagenicity,

-oxidative stress, etc.)

Reference substances
-j obtained from dose-response
curves used as input to LCA,

e.g. ethinylestradiol

Ecotoxicity balanced when bioassays included

but not with chemical analysis
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Preliminary results
from Hégstrand et al
(2024)... paper soon!
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