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SGS Belgium NV :
= We can provide range of expertize on :
« Soil
» Water
* Gas
* Asbestos risk
* High End analysis
» Environmental Forensics

= We have a global solution and local expertize.
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. a)ntents

i = Introduction on SGS BeNe

I = General & Global issues
2 = Analytics
 Target vs Screening approach
* What - How
= Challenges
* PFAS
* Hydrocarbons
* Environmental Forenscis
* PPCP’s
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- INTRODUCTION - BeNe

950 employees

@E' 6 laboratories & 1 0 offices

CO_E € 1 06 mio revenue 2021

= ca. 5000 customers annually
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Global vs Local issues (1)
= Terminology
* POP — Emerging Contaminants
* Water Frame Directive
= PFAS
* Environment
* AFFF — 3F transition
= Future ones
* PPCP
+ SCCP - MCCP
* Brominated Flame Retardants

o ?
Others to come For more info, please

go to www.sgs.com

| Ed

| Principles

Gl

= Allocation of sources — provide
scientific evidence to link the source to
a contaminant in order to help for
compensation for economic losses and
environmental damage

= Pollutor pays the bill principle Directive
2004/35/EC

= Financial impact is substantial e.g.
Exxon Valdez, Gulf of Mexico

= A need for a well-defined analytical
strategy

= State of the art techniques in order to
identify unknown compounds in a large
variaty of matrices: pure products
(liquid, solid), environmental samples

= Results must give scientific evidence

which can be used in court S S
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Ralytics

= Target analysis
» Specific
* Low concentrations
* Cost

= Screening approach

* Semi-quantitative
* Low cost

* Non-Specific — uncertainty?

For more info, please
go to www.sgs.com |

WHAT - HOW

= State of the Art techniques must
be used

+ Organic analysis — molecular
composition

* Inorganic analysis — elemental
composition

= Molecular composition
* GC/MS screening (HS or LLE)
+ GC x GC/MS
+ GC-MS x MS
+ LC/MS (High Resolution)
= Elemental composition

* Major/Minor elements (ICP-
OES /ICP-MS / ICP-SF-MS /
CV-AAS / CV-AFS)

+ Halogens (Oxygen
combustion with IC or ISE

* C/N/H (O) composition:
Element Analyser

* lons

- SEM/EDX
_SGS
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— ORGANIC COMPOUNDS
AR e
VOLATILES

SEMI-NON VOLATILES

P

CHROMATOGRAPHABLE NON CHROMATOGRAPHABLE.

HS-GCMS GC-Ms LC-MS / LC-MSMS /

General screening

« Non target *Non Target UPLC-QTOF parameters
+Polar *Semi polar “High resolution ‘Toe
«Non polar +Non polar -Non target *AOX/EOX
*Broad screening bm A/B . Oil - Grease
extraction Polar
*Thermolabile *PEES
compounds
GC x GC-MS
*Qualitativ
-

GC-MSxMS

*Quantitativ E;! isj

e
INORGANIC COMPOUNTS
PR h
LIQuIDs SOLBS
General screening test
*Dry material / Ash content
sElemental composition

General screening 3 ) . Aqueous
test Total Major elements Total Minor elements Aqua Regia Extrable Halogens CNH(0) N
et extraction
«pH
«Conductivity lj @ @ @ @

ICP-OES Oxygen E.A. 1.C. Visual
Specific testing combusti aspect

ICP-MS on
“See right Element

CV-AAS I.C. composi

tion
CV-AFS ISE
ICM-SF-MS
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Ehallenges : What are PFAS substances?

= PFAS = Poly & Per Fluorinated Alkyl = PFOS : Per Fluoro Octane Sulfonic acid
Substance F F FF F F F F
= PFAS substances are F s//i
« synthetize “Man Made” A A S A AN A
* "For ever chemicals” = PFOA: Per Fluoro Octanoic Acid

» There are about (estimated) 4000 —

6000 different comp. o
= They have in common the C-F bond. This

the strongest bond in the organic o
chemistry. = PFAS: Poly Fluorinated Alkyl Substances
= PFAS have surfactant-related EFE FE F
properties : water and oil repellent |, FW\ //O
surface tension reducing capacity. S,
9 capaclly FEFFFE g OoH

: _SGS|

Problem?
Poly - Perfluorinated compounds - PFAS
Waterproof and %
Nonstick a\.erprc.)o an Electric wire A \
stain resistant S
cookware . insulators
carpets & textile
t
Fire-fighting Fast food wrappers Personal care
& pizza boxes
foam products
(grease-proof)
]| P
P 2
N (]
Water -
Food (surfaceldrinking) Soil Direct contact Inhalation m
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PFASafe Next Level analysis

C.1.C. technique

LC/MSMS technique

Oxydation -LC/MSMS technique

Result < 0,5 pg/l or < 10-50 pg/kg
(No PFAS risk)

PFAS = EOF/AOF

(confirmation of PFAS potential)

No PFAS increase
(no additional PFAS risk)

Result > x pg/l or kg
(Possible PFAS risk)

PFAS <<< EOF/AOF

(Possible PFAS underestimation)

Conclusion

= Soil samples (EOF)
* Only solubale molecules
* No polymers

= Water samples (AOF)
» Adsorbent on charcoal

* Allow polymers

Conclusion

Limited list of parameters

Conclusion

= Oxydation effect: acceleration of

L. De Ren:

Environmental Forensics: Analytical challenges

the time
Limited availability of referent
molecules on the market = Oxydation cut carbon chain
increasing the value from Poly- to

Per-

= PFOA & PFOS are highly
suspected as carcinogen

Quantitative measures only on
specific molecules

_SGS|

H_ydrocarbons -
Complex matter

= The number of individual hydrocarbons in materials
varies (e.g. petroleum hydrocarbons > 5000)

= Hydrocarbon patern varies due to:
* Production proces
» Weathering proces
* Mixing

= |dentification is not always evident - Expert

Judgement
| |
KEROSINE C8 - C16 | WHITE SPIRIT C8 — JP-5 JET FUEL C10 —
c12 3 c16
| |
“ (
w‘-w S ‘:‘i“w‘»‘ R " P — jﬁ&
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ﬁ]gerprinting technique vs GC-FID

@
=
2
3

25665

Chrematogram TPHIMineral O/l Soort olie: Diesel

azas | NI |
TURTEH N
| I"

C-nr  Carbon number Di-Na  Di-naphthenics \I}-‘-‘-' Ll 3
Par  Normal paraffins Mo-Ar  Monc-aromatics o

Me-Br  Methyl branched paraffins Na-Mo-Ar Naphthenic-monc-aromatics i
Et-Br  Ethyl branched paraffins Di-Ar  Di-aromatics

H-Br  Heavily branched paraffins Na-Di-Ar Naphthenic-di-aromatics

M-Na  Mono-Naphthenics Tri-Ar  Tri-aromatics

. ENVIRONMENTAL FORENSICS

= Petroleum Isotopes and biomarkers

m  Carbon isotopic ratio
can provide useful
information with regard
to oil spill and oil field
fingerprinting

B Combined approach
with biomarker
methodology (EN
15522) leads to
increased confidence in
the results

m  Depending on the
samples, GC-C-IRMS
may be the only reliable
technique for
fingerprinting in case of
the lack of biomarkers.

. _SGS|
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ENVIRONMENTAL FORENSICS - OIL SPILLS

Normative PAHs and biomarker Normative PAHs and biomarker ratios
ratios - tar ball 3 and reference oil 1 - tar ball 3 vs tar ball 4

RC28/RC26+5C27

RO2/RO26+5CYT e et c28/1 -
e Sanfrcescar
SCIE/RC26+5C7 e —— |
SC26/RC26+5C27 SC26/RC26+5C27 jmm
27bb/29bb jm— 27bb/29bb
27dbR/27dbs 27dbR/ 2705
306/30ab 30G/30ab j—
313b5/302b —t— 31abs/30ab e
300/303b 300/30ab m—
29b/303b p—— 29ab/30ab =
28ab/30ab 28ab/30ab
27-Tm/20ah  —— 27-Tm/30ab
27-Ts/30ah  ——— 27-Ts/30ab fm
BNT/T-M-phe & BNT/T-M-phe
Retene/ b Retene/T41phe
1-MPy/a-MPy f— 1
MPy/a-MPy 2-MP;
B{b+<)F/a-MPy | B(b+c)t
B(aJF/4-MPy §
2-MFLA-MPy  ——— 2-MFL/a-MP
4-MDBT/1-MDBT  ——— 4-MDBT/1-MDET
2P/ L-MP  ——— 2P/1-0P )
Pr/Ph Pr/Ph
csfeh | C18/Ph
cz/er | | | | /e | | |
0 14 28 42 56 70 0 14 28 42 56 70
NON-MATCH MATCH

Conclusions: tar balls originated from the same source, none of the oils was the
source of this oil spill

SGS

— Pharmaceuticals and personal care
products as pollutants (PPCPs)

PPCPs are a highly diverse group of
chemicals

= Basically, all prescription and over the-counter
drugs

= |llicit drugs

= Diagnostic agents

= Dietary supplements

= Fragrances, soaps, conditioners..
= Sunscreens, cosmetics...

= Caffeine, Nicotine
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Challenges @)
Livestock /
treatments

Treatments for -

Storage of manure
and slurry

Manurelslurry spreading

For more info, please

go to www.sgs.com

(_\\ 7

\ /Lkﬁ& \% \

Aquaculture

anlmals
Dlsposal WWTPs
\ cfv’(‘)

Manufacturing
process

Receiving water

Challenges
= Type of compound

= Reporting levels in relation to legislation

= Matrices
* Environment
* Food Feed
* Emission - immision

For more info, please

go to www.sgs.com

_SG§

Eurachem

A focus for analytical chemistry in Europe

54N

INTERNATIONAL
e ot
EUROPE SECTION



Trends & challenges for Non-Targeted Methods L. De Ren:
1%t online webinar, November 15 2022 Environmental Forensics: Analytical challenges

Please remember...

...analytical results are
interpreted under the conditions
of the test/method

...pragmatism

Thank you!

Do you have any questions?
Luc.deren@sgs.com
(+32)470.810.327
www.sgs.be

Y
NENREHAE
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