
This manga is published  
in the Japanese reading direction,  

from right to left,  
including the reading bubbles. 

So here,  
you are at the end.
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KanKr, whose real name is Simon Baert, is an author. He is the 
scriptwriter of the duo Plop & KanKr, formed with the cartoonist Julie 

Besombes, alias Plop. Together, they regularly publish in regional, 
national, and international press (Le Monde, Siné Mensuel, Le Temps, 

Sud Ouest dimanche, Le Sans-culotte 85, L’Anjou Laïque, La 
Galipote, La Gazette du Béarn des gaves…) and on television (Une 

semaine dans le monde on France 24). They are members of the 
Cartooning for Peace and Cartoon Movement networks. He also scripts 

scientific popular comics for the University of Pau and the Pays de 
l’Adour within the framework of the Science with, and for Society label.

Plop, whose real name is Julie Besombes, is a press cartoonist, illustrator 
and graphic designer. Together with KanKr, she forms the duo Plop 
& KanKr, who publish in the regional, national and international press 
(Le Monde, Siné Mensuel, Le Temps, Sud Ouest dimanche, Le 
Sans-culotte 85, L’Anjou, Laïque, La Galipote...) and for television 
(Une semaine dans le monde on France 24). She also produces press 
cartoons and popular science cartoons for the University of Pau and the 
Pays de l’Adour as part of the Science with and for Society label Science 
avec et pour la société.

Sébastien Tessier signs his comic books under the pseudonym DAMOUR, 
his mother’s maiden name. Born in La Roche-sur-Yon in 1972, a 
passionate amateur of drawing, he came to study plastic arts in 1990 
in Bordeaux where he still resides. He decided to live from his passion 
for comics and met Delcourt Editions at the Angoulême fair in 1994. 
This was the beginning of a long collaboration with the scriptwriter 
Jean-Pierre Pécau on the series Nash and Le Testament du Docteur 
M. He has produced 28 albums to date, with various scriptwriters and 
illustrators, including the series Pinkerton, La Cagoule, un Fascisme 
à la française at Glénat, as well as two historical albums, Kennedy with 
Sylvain Runberg as scriptwriter and L’Etincelle de Saint-Sardos, of 
which he is the author, at Sud-Ouest editions. He is passionate about 
history and has been working on historical projects for several years.

Thomas Ferreira is editor and graphic designer at Presses universitaires de Pau 
et des pays de l’Adour (PUPPA). In particular, he helped to create the comic 

strip magazine Ebullition(s), for which he is artistic director.
for which he is artistic director. He is also an illustrator and graphic designer 

under the name Atelier Decafé.





10 years, 

already 10 years since the idea of replacing oxygen with oxygen 
was born between the partners from the Universities of Oviedo, 
Pau and the Adour Region, and TotalEnergies...

Initially, it took some convincing to obtain initial funding and to 
complete the proof of concept that led to the patent.1 Then, 
through the study of combustion mechanisms, it became clear 
that this instrument had so many exciting possibilities: a novel 
and single detection approach that enables sensitive, accurate and 
compound-independent quantification of the carbon, hydrogen 
(and therefore the C/H ratio!), sulphur2, nitrogen3, and finally 
oxygen4 contained in the target molecules.

Over the last four years, with the patent licensed to Shimadzu, 
development has accelerated, and we are now able to present 
the ELEM-SPOT instrument, which will revolutionize elemental 
detection in gas chromatography.

1 - Method for detecting and quantifying oxygen in oxidizable compounds
2016-12-14 (PCT/EP2016/080892) - WO2017/114654 - 2015-12-29 EP 15382670.6, 29th december 2015
Total Raffinage Chimie, FR / Universidad de Oviedo, ES / Université de Pau et des Pays de l’Adour, FR / CNRS, FR
GIUSTI Pierre FR / RUIZ ENCINAR Jorge ES / MOLDOVAN Mariella ES / BOUYSSIERE Brice FR

2 - Quantitative multiplexed elemental (C, H, N and S) detection in complex mixtures using gas chromatography, 
Freije-Carrelo L., García-Bellido J., Alonso Sobrado L., Moldovan M., Bouyssiere B., Giusti P., Ruiz Encinar J., 
Chemical Communications, 2020, 56 (19), pp. 2905-2908.  DOI: 10.1039/c9cc09842a.

3 - Potential of GC-Combustion-MS as a Powerful and Versatile Nitrogen-Selective Detector i 
n Gas Chromatography, 
Garcia-Bellido J., Freije Carrelo L., Redondo-Velasco M., Piparo M., Zoccali M., Mondello L., Moldovan M., Bouyssiere B., 
Giusti P., Ruiz Encinar J., 
Analytical Chemistry, 2023, 95 (31) pp 11761-11768 DOI: 10.1021/acs.analchem.3c01943.

4 - Sensitive detection and quantification of Oxygenated Compounds in complex samples  
using GC-combustion-MS
García-Bellido J., Redondo-Velasco M., Freije-Carrelo L., Moldovan M., Bouyssiere B., Giusti P., Ruiz Encinar J., 
Submitted.



And what
is the name

of your
machine?

Well...
I didn’t even

think of that...

ELEM-SPOT! 
Eureka!

You’re
a genius!

I’ll be right
back! I’m going

to apply
for the patent!
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Please 
proceed!

Well, that’s it... Did you get it ? Thanks to my machine, 
we’ll be able to quantify the oxygen in a molecule by 

analyzing the combustion gas. This will make it possible 
to detect and quantify oxygen-containing molecules. 

Something we couldn’t do before...

All that remains is to put the 
combustion product into a mass 
spectrometer to analyze it and 

differentiate between combustion
gases containing oxygen 18O

and those containing oxygen 16O.
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The
analy...

Aren’t you 
interested
in what

I’m saying?

I was
saying...

Analysis of the
combustion products with 

oxygen 18, allows us to 
distinguish the oxygen 16 

that was in THE molecules
of our sample from

those used for
combustion : 18O2 .

by burning with
oxygen 18O2 , which is

different, but has the same 
properties AS 16o2 , we can 

measure the oxygen that was 
present in the molecules

of our sample.

Meow...
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It’s composed of 
the same element, 
oxygen, with the 

same number 
of protons, but 

different numbers
of neutrons.

What?

I didn’t
get it...

If only my research could 
be used for something other 

than taking your nap...

In fact, oxygen 18 ( 
18O)

is the very rare twin brother of 
oxygen 16 ( 

16O). Out of every 1,000 
oxygen atoms, there are around 2!

The purpose of 
my machine is 
to carry out 

combustion with 
oxygen 18 that 

we’ve captured in 
this bottle.
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Stay there. 
There’s more

to come.

We’re going 
to burn our 
molecules 
with this!

To keep things simple,
all we have to do is burn the 

molecules coming out of
the chromatographic column with 

isotopically-labelled oxygen.

Ouch!!!
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Do you 
understand 

better 
now?

How do you 
measure 
oxygen?

Great question!
To burn molecules,

you need
oxygen (O2). 

And that’s 
where I come 
in! I’ve found a 

trick!

You’ve 
made a big 

fish!

I’m going 
back to 
bed...

No!
Let me 
finish!!!

It is
long…

It is 
therefore 
impossible 
to analyze 
oxygen by 
burning 
it with 
oxygen...
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Can you believe it, we’re finally
going to be able to tackle the problem 

of identifying and quantifying oxygenated 
molecules that are so important

to the energy transition in the biofuels, 
biopolymers, or even biogas, but also for 
environmental and biochemical analysis.

This tells us how much carbon, 
sulfur, nitrogen and hydrogen are 

present, thanks to the measurement of 
combustion gases.

Do you
understand 

why?

To identify and quantify 
a molecule, one of 
the most widely 

used techniques is to 
separate it from the 

rest of the mixture by 
chromatography and, 

at the end of the 
column, to burn it. 
Then all you have 

to do is look at the 
combustion products.

!!
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AND WHY 
ARE YOU 
MAKING 
SO MUCH 
NOISE?

WHAT’S IT 
FOR?

I’LL EXPLAIN,
BUT DON’T TOUCH IT... 

IT’S FRAGILE.

I’VE FINALLY
SUCCEEDED IN MAKING 
A SPECIFIC DETECTOR

FOR OXYGENATED 
MOLECULES.

I’VE JUST 
FINISHED 10 
YEARS OF 
RESEARCH!
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YOU’RE 
MAKING 
A LOT OF 
NOISE!

I DID IT!
I’VE DONE

IT!

I’VE DONE 
IT!

I’VE
FINISHED 

IT!

I DI...EXCUSE 
ME...
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HERE WE 
ARE!

THIS GOES 
HERE...

JUST ONE 
MORE
LEFT...

THIS
HERE!

HUM...
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Brice Bouyssiere is a professor of analytical chemistry at the insti-
tute of analytical sciences and physical chemistry for environment 
and materials (University of Pau and Adour Countries / CNRS), his 
research focuses on the characterization of complex matrices and 
development of hyphenated techniques between separation device 
and detection techniques. He is also Vice President Science with 
and for the society and open science at UPPA and co-founder and 
co-director of the iC2MC joint laboratory.

Jorge Ruiz Encinar is Professor of Analytical Chemistry at the University 
of Oviedo in the north of Spain where he is co-director of the Analytical 
and Bioanalytical Spectrometry Group (GEAB). His research focuses on 

the development of instrumental approaches based on mass spectrometry 
and chromatography for the characterization and quantification of organic 

compounds, biomolecules and nanomaterials in energy, clinical  
and environmental applications.

Pierre Giusti is a PhD in analytical chemistry, head of the TRTG 
separation and molecular identification service at TotalEnergies and 
Director of Research at the CNRS, he is co-founder and director 
of the iC2MC joint laboratory. He is interested in the molecular 
characterization of complex matrices in the field of energy and 
its decarbonation. He is a specialist in analytical sciences for 
TotalEnergies.  

Mariella Moldovan is an Associate Professor in analytical chemistry at the 
University of Oviedo. Her research focuses on the use of mass spectrometry 
as a detector for the absolute quantification of organic compounds without 

the use of specific standards in complex environmental  
and industrial applications.
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