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Peaks in science and life:
looking back on 50 years of research on micropollutants

• Title:   adapted from Naomi Lubick, ES&T, Sep. 2008
• Professional phases in a scientist’s career
• The unfairness of scientific awards
• Thanks to mentors, coworkers, colleagues
• Key role of progressing analytical methods 
• Selected case stories
• Contaminant classes 
• Environmental issues
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Members of the Giger Group 1972–2005


		Martin Reinhard

		1972 – 1976



		Christian Schaffner

		1972 – 2005



		Fritz Zürcher

		1972 – 1980



		Lise-Marion Schlatter

		1972 – 1975



		Eva Molnar

		1975 – 1978   1980 – 1983   1989 – 2005



		Vlasta Drevenkar

		1974 – 1975



		Christina Müller

		1975 – 1980



		Robert Kummert

		1975 – 1977



		Jürg Meili

		1975 – 1976



		Stuart Wakeham

		1976 – 1978



		René Schwarzenbach

		1977 – 1983



		Jürg Schneider

		1978 – 1981   1983 – 1984



		Richard Bromund

		1980 – 1981



		Euripides Stephanou

		1980 – 1981  1985, 1987  1994/5



		Kurt Schellenberg

		1981 – 1982



		Eduard Hoehn

		1981 – 1982



		Robert Coney

		1981



		Zelimira Vasilic

		1981



		Martin Jones

		1981/2



		Christian Leuenberger

		1981 – 1983   1984 – 1986



		Marijan Ahel

		1982 – 1983  1984, 1990, 1997



		Helga Ponusz

		1983 – 1987



		James Graydon

		1983 – 1984



		Mark Loosdrecht

		1984



		Yael Zelikovitz

		1984



		Hans Senn

		1984



		Antonio Marcomini

		1985 – 1987



		Fabiola Filipuzzi

		1985 – 1986



		James McEvoy

		1985 – 1986



		Josef Tremp

		1985 – 1990



		Jean Czuzwa

		1985 – 1986



		Paul Capel

		1986 – 1987



		Alfredo Alder

		1986 – 2005



		Steve McDow

		1986 – 1988



		Emily Heyerdahl

		1986



		Silvio Capri

		1986



		Gordon McFeters

		1987 – 1988



		Dea Renggli

		1987



		Daniel Baschnagel

		1987,1988, 1999



		Thomas Wechsler

		1988 – 1989



		André Chaperon

		1988



		Andri Caliesch

		1988/9, 1990/1



		Ken Hart

		1989 – 1991



		Esther Werth

		1989, 1990



		Sanja Fingler

		1989 – 1990



		Olaf Cirpka

		1990



		Claudia Müller

		1990



		Dagmar Krcmeryova

		1990



		David Scheidegger

		1990 – 1995



		Thomas Poiger

		1990 – 1994



		Franz Günter Kari

		1991 – 1994



		Marc Suter

		1991 – 1999



		Jean-Claude Sonderegger

		1992



		René Reiser

		1992 – 1997



		Jennifer Field

		1992 – 1994



		Tom Field

		1992 – 1994



		Beat Altenbach

		1992 – 1996



		Pilar Fernandez

		1992 – 1993



		Sabine Hilger

		1992 – 1993



		Adamantia Kampioti

		1993



		Heidi Toljander

		1993 – 1994



		Sabine Hilger

		1994



		Christian Eggenberger

		1994



		Margot Nölke

		1994



		Mauro Zanette

		1994



		Jean-Marc Stoll

		1994 – 1997



		Sonja Riediker

		1994 – 1999



		Carlo Kanz

		1995 – 1996



		Christa McArdell

		1996 – 2005



		Nina Schittli

		1996 – 1997



		Claudia Ruprecht

		1997



		Séverine Dédier

		1997



		Eva Golet

		1997, 1998 – 2002



		Barbara Horlacher

		1998 – 1999



		Sabine Ruckstuhl

		1998 – 2001



		Virginie Schwoerer

		1998 – 2000



		Andreas Hartmann

		1998



		Felix Wettstein

		1999 – 2003



		Slavica Ibric

		1999 – 2001



		Norriel Nipales

		1999 – 2000



		Franziska Pfister

		2000 – 2004



		Bettina Giger

		2000



		Valentin Lanz

		2000



		Christian Bachofen

		2000



		Anke Göbel

		2001 – 2005



		Elvira Keller

		2001 – 2004



		Paul Hartmann

		2001 – 2004



		Andrian Strehler

		2001 – 2003



		Irene Xifra

		2001



		Hong Anh Duong

		2001



		Holger Kuch

		2001 – 2002



		Claudia Sulitzky

		2002 – 2003



		Barabara Bago

		2002



		Frédéric Gabriel

		2002 – 2005



		Hajnalka Plüss-Csoka

		2002 – 2003



		Angela Thomsen

		2003 – 2004



		Ewa Felis

		2003 – 2004



		Quhangshu Zhai

		2003 – 2004



		Ngoc Anh Pham

		2003 – 2004



		Verena Schmid

		2003 – 2005



		Philipp Richle

		2004 – 2005



		Marco Zedda

		2004



		Andreas Heidlberger

		2004



		Dimitra Voutsa

		2004/5



		Ngoc Ha Pham

		2004/5



		Karin Ghilardi

		2005



		Niels Jonkers

		2005



		Andreas Buser

		2005



		Holger Lutze

		2005



		Hong Zhao

		2005









Werner Stumm

Since 1971 
Director of Eawag

• Vision   
Eawag should become 
the Harvard of aquatic science and 
technology.

• Young scientists and engineers
Bundi, Boller, Davis, Gächter, Gujer, Giger, 
Hohl, Hoigné, Imboden, Kavanaugh, 
Roberts, Schertenleib, Wasmer, Zobrist

• Generosity

EAWAG
Annual Report 1971



Lunkho-i- Kucheck 
6451 m a.s.l. 

Hindukush Mountain Range 
Afghanistan

First ascent 
on 11 August 1972 

by an expedition of the
Academic Alpine Club Zurich

Fritz Zürcher
1972–1980

Christian Schaffner
      1972–2005Martin Reinhard

1972–1976



Aliphatic hydrocarbons:
n-alkanes, pristane, 
phytane

Source recognition:
- petroleum-derived - motorboats - biogenic



Max Blumer

3-7 ring PAH:
parent compounds and 
alkylated homologues

Side product: PCBs in
recent sediments of
New Bedford Harbour

Woods Hole 
Oceanographic
Institution
WHOI



Polarity-volatility diagrams

modified from De Brabander et al. J. Chromatogr. A 
2009

Chromatography - 
mass spectrometry



[Grob, 1976] 

Kurt Grob

High-resolution gas chromatography 
with glass capillaries

Extract of a water sample from the Glatt River near Zurich, Switzerland



Freeze core of
Greifensee 

sediments

Greifensee 
with partial panorama of the Swiss Alps 

UCM:
unresolved

complex mixture

Stuart Wakeham
1976–1978

Perylene:
diagenetic input

Odd>even n-alkanes:
plant waxes

n-C17:
algal origin



Denali / Mount McKinley 
6194 m a.s.l., Alaska, USA, 
1979

Martin Reinhard



Closed-loop gaseous stripping (CLSA)

Jim Graydon
1983–1984

Coopération européenne 
scientifique et technique, Cost 64b
Analysis of organic 
micropollutants in water 
1972-1983

Fritz Zürcher
1972-1980

1.5 – 5.0 mg

5 - 15 µL CS2
(10 - 100 µL)

1 L H2O   5 µL CS2



Eva Molnar
1975–2006

René Schwarzenbach
1977–1983

Edi Hoehn
1975–2006

Volatiles:
tetrachloroethylene, 
1,4-dichlorobenzene, 
methylbenzenes

Swiss National Science Foundatio n National Research Programme NRP 2
«Fundamental Problems of the Swiss Hydrologic Cycle»
Programme Part B: Quantitative and qualitative aspects of groundwater supply" – development of methods to determine 
the productivity of groundwater sources and to record changes in quality as a result of infiltration processes. 1982-1985

Infiltration from river into groundwater



Christine 
Matter-Müller

1975–1977

Jürg Schneider
1978-1981, 

1983/4

Willi Gujer

Rolf Gloor



Josef Tremp
1985–1990

Christian Leuenberger
1981–1983, 1984-1986

- NRP 14 «Circulation and Pollution of air and forest damage in 
Switzerland», 1980 - 1990

- ETHZ Project „Wasser Boden Luft“ WaBoLu, Pollution in the air and 
the effect on water and soil ecosystems, 1985-1989

Organic contaminants in atmospheric deposition

polycyclic aromatic
hydrocarbons, 
alkanes, 
methylbenzenes
phenols, 
nitrophenols

Rigi project



Gas chromatogram of an extract of a secondary sewage effluent, 1980

NP1EO

NP

NP2EO

Stephanou, Schaffner, Giger et al., EST, 1981

Euripides Stephanou
1980/1981, 1985, 1987,

1994/95
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Paul Brunner

4-nonylphenol, one isomer



11
1988

John Sumpter

Susan Jobling

1993

- NRP 50   Endocrine Disruptors: Relevance to Humans, 
Animals and Ecosystems 2002-2007

- EU program COMPREHEND “Endocrine Disruptors 
and Hormonally Active Chemicals in the Environment” 
1999-2001

1984

1990 2000 2010 2020

30

20

10

37
2000

37
2009

4
1995

14
1993
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Marijan Ahel

1982/83, 1884, 
1990, 1997

Ph. D. Thesis, University of Zagreb, 1987,
1985-2000: 17 scientific articles, 
>2670 times cited

Markus Koch
Canton Zurich



NRP 07   “Problems of raw and other materials”
Programme Part D “Sewage sludge” 1982-1985 



Felix Wettstein
2003–2005

Hans-Peter 
Kohler

Frédéric Gabriel
2002-2007



Niels Jonkers
2003–2005

Phenolic endocrine disrupting compounds 
(EDCs) including parabens, alkylphenolic
compounds, phenylphenol (PhP) and 
bisphenol A (BPA). 
- solid-phase-extraction and LC-MS/MS 
techniques
- influents and effluents of wastewater
treatment plants (WWTPs) and river water
samples. 
- mass flow analysis provided insight into the
main sources and the fate of these
contaminants during different weather
conditions.



Bob Eganhouse
USGS



branched ABS

LAS

Household detergent chemicals

Alfredo Alder
1986–2005

- NPnEO, NP1EO, NP2EO, NP
- NP1EC, NP2EC
- tert-OP
- AnEO
- LAS, ABS 
- SAS
- DTDMAC
- NTA, EDTA
- fluorescent whitening agents

Pilar Fernandez
1992–1993

Franz Günter Kari
1991–1994

David Scheidegger
1990–1995

Marc Suter
1991–2005



Antonio Marcomini
1985–1987



Lena Schinkel

mg/kg

Pablo
Lara-Martín

- Swiss Federal Office of the Environment 
(FOEN) Project SludgeWatch 2018-2023
- Spanish Ministry of Science, Innovation and 
Universities

Pablo A. Lara-Martín, et al., in preparation.
Suspect and nontarget screening of organic
pollutants in Swiss sludge: a national survey



Stoll, J. M. A.; Poiger, T. F.; Lotter, A. F.; Sturm, M.; Giger, W., 
Fluorescent whitening agents as molecular markers for domestic wastewater in 
Recent sediments of Greifensee, Switzerland.
Reiser, R.; Toljander; Albrecht A.; Giger, W., 
Alkylbenzenesulfonates as molecular markers for the environmental behavior
of detergent-derived chemicals.
In Molecular Markers in Environmental Geochemistry,
Eganhouse, R. B., Ed. 1997; Vol. 671, pp 231-241 and 196-212.

Jean-Marc Stoll
1994-1997

Thomas Poiger
1990-1994

René Reiser
1992–1997



Schweizerhalle/Sandoz, 1986



The “Sandoz wave”

Giger, ESPR (2008)

Bad Honnef 
km 640

Paul Capel
1986–1987



Erika Giger

René Reiser, Marc & Monika Suter

Franz Günter Kari

David Scheidegger
Alfredo Alder

Tom & Jennifer 
Field

Chli Windgällen, 1993



Heinz Singer
Euroanalysis 
2023



Sabine Ruckstuhl
1998–2001

Beat Altenbach
1992-1996

Sonja Riediker
1997–2002

- EU research program ANACAD, Analysis and Fate of Concrete Admixtures in Waste Water Treatment and in Natural 
Waters  1997-2000

- International research program funded by Hewlett-Packard : Rhine Basin Program, Aromatic Sulfonates 1990-1998



Eva Golet
1997–2002



Anke Göbel
2001–2005

Science of the Total Environment 372 (2007) 361–371 

Andriano Joss Christa McArdell
1996–2005

- NRP 49  “Antibiotic resistance“ 2001-2006
- EU Project “Assessment of technologies for the removal of pharmaceuticals 
and personal care products in sewage and drinking water facilities to improve 
the indirect potable water reuse”   POSEIDON  2001-2004

Hansruedi Siegrist



Dimitra Voutsa
2004/5

Environ. Sci. Pollut. Res. 13 (5) 333 – 341 (2006)

Benzotriazoles, Alkylphenols and Bisphenol A 
in Municipal Wastewaters and in the Glatt River, 
Switzerland



Michael Berg Viet Pham Roland Schertenleib

Swiss-Vietnamese co-operation 
program ESTNV  1998-2010

Arsenic concentrations in the
Hanoi area in September 1999



Aurea Chiaia Jennifer Field Christoph Ort

 Equivalent measured and calculated mass flows 
indicate no removal processes occur 

 WWTPs account for all observed increases in 
PFOS mass flows

PF..: perfluoro...
FT..: fluorotelomer...
...S: ...sulfonate
...A:...acid/carboxylate
...SA: …sulfonamide
..OH: ..alcohol

B butyl (C4)   
Hx    hexyl (C6)

    O octyl (C8)
    N nonyl (C9)
   D decyl (C10)



PFC target analytes

Hongwen Sun



Forever Pollution Map, February 2023

Bachema
PFAS Determinations in water



Target, Suspect and Non-target analysis

Target List Suspect List (no prior information)

HPLC separation and HR-MS

TARGET 
ANALYSIS

SUSPECT 
SCREENING 

(transformation products)

NON-TARGET
SCREENING

Reference 
standards

Masses found

Molecular formula

DATABASE 
SEARCH

STRUCTURE
GENERATION

Candidate selection (retention time, MS/MS, calculated properties) 

Confirmation and quantification of compounds present

Number of compounds

Aurea Chiaia, Eawag
and University of Bern

Juliane Hollender,
Heinz Singer, Eawag



Environmental mass spectrometry

Sensitive Target analysis Comprehensive Non-Target screening

Targets

Illicit
drugs

Transportable

MS2field

Targets

Persistent polar 
pesticide TPs

Lab

VAC-IC-ESI

Suspects

Cyano
toxins

Lab

Online-SPE

Non-targets

Industrial 
chemicals

Lab

SPE-LC

Targets

Toxic
non-polar 

insecticides

Lab

LL-GC-APCI

TripleQuad QqQ Orbitrap HRMS

Heinz Singer, Eawag, Euroanalysis 2023



High resolution mass spectrometry

• Instrumentation

  high mass accuracy (< 0.001 Da) 

  high mass resolution (m/∆m > 40’000) 

  high sensitivity in fullscan mode

  chromatographic resolution

  soft ionization (ESI, APCI)

Data analysis /Databases

 compound databases

 suspect lists
- exposure relevant compounds
- predicted transformation products

 spectra libraries

 computational tools

.eu

Comprehensive and sensitive multitarget
screening
Suspect screening of exposure relevant 

compounds
Identification of non-target compounds

CSI:FingerID

Juliane Hollender, Eawag, Anakon 2023



Mönch, 4099 m a.s.l.,
Bernese Oberland, 

SwitzerlandTom Field     Hanspi Kohler   Walter Giger     Jennifer Field       1994
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