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Presentation Plan

General context Experimental part

Experimental part Conclusion and perspectives



Why the use of Bio oils? 

Where have they come from ? 

Energy Demand 

Population

Fossil 

Fuel

Sources

Wheels 

New

Alternatives

Plastics

Biomass
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What is lignocellulosic biomass? 

Animal Feed

Human Feed

Lignin

25   – 35 %

Hemicellulose

20 – 40 %

Cellulose

30 – 80 %



Pyrolysis - Bio oil production

Zeolite 

Catalysis
L. Jia et al., ‘Fast Pyrolysis in a Microfluidized Bed Reactor: Effect of Biomass Properties and Operating Conditions on Volatiles Composition

as Analyzed by Online Single Photoionization Mass Spectrometry’, Energy Fuels, vol. 29, no. 11, pp. 7364–7374, Nov. 2015, doi:

10.1021/acs.energyfuels.5b01803.

Bio-oil

Crude oil
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Type of bio-oils produced

Zeolite Socony Mobil-5

ZSM-5

Raw bio-oil

Parental zeolite Parental HZSM-5 bio-oil

Hierarchical zeolite Hierarchical HZSM-5 bio-oil

Structural 

(micropores and 

mesopores)

Parental

Hierarchical

Jacobson, K., Maheria, K. C. & Kumar Dalai, 

A. Bio-oil valorization: A review. Renew. 

Sustain. Energy Rev. 23, 91–106 (2013).
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FT-ICR MS – 7 Tesla 2w 

Bruker SolariX

ParacellIonization source

Ion guide

Extraction cone

Ionization source

Shutter

Q3 entrance Q3 exit

Ion guide

Trapping plates

ICR Cell

Q1                Q2                                 Q3

Ion guide
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Bio-oils analysis 

Each peak of the mass = 1 

elemental composition

one molecule

- Data Analysis

- Composer

FT-ICR cell

x 100 

100% methanol

Using electrospray 

ionization ESI

Excitation and 

detection 

Tunning 1000 m/z

Separation of m/z

Mass Spectrum
Graphic 

presentation
Ionization 

source
FT-ICR cellDilution

(+) and (-) 

ionization mode Fourier transform of 

the transient 

CxHyNnOz
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Graphic representation of the results

A. Ruf, L. L. S. D’Hendecourt, and P. Schmitt-Kopplin, ‘Data-Driven Astrochemistry:

One Step Further within the Origin of Life Puzzle’, Life, vol. 8, no. 2, Art. no. 2, Jun.

2018, doi: 10.3390/life8020018

KMD Kendrick’s mass defect :

KMD = masse nominale – KM

KM Kendrick’s Mass :

KM = masse exacte mesurée x 
14.00000

14.01565

Van KrevlenKendrick maps
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Results : Resolution and precision 

• In absorption mode 

• Correction of the baseline
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Results : graphic representation

Hierarchical Bio-oil 

Parental Bio-oil 

Raw Bio-oil

Intensity

Ameliorated

BO

Raw BO
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Results : graphic representation

Hierarchical Bio-oil

Parental Bio-oil

Raw Bio-oil

Cellulose and 

Hemicellulose 
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Results : graphic representation

Hierarchical Bio-oil

Parental Bio-oil

Raw Bio-oil

Cellulose and 

Hemicellulose 

Polyaromatic 

compounds 



REQUIREMENT FOR A HIGH-FIELD SUPERCONDUCTING MAGNET

HIGH COSTS OF OPERATION AND MAINTENANCE

ULTRA-HIGH RESOLUTION 

HIGH ACCURACY OF MASS MEASUREMENT AND SENSIBILITY

SHORT ANALYSIS TIME FOR HIGHLY COMPLEXE MIXTURES 

HIGH CAPACITY OF THE NEW 2W TECHNOLOGY

ABILITY TO PERFORM MSN

Advantage and disadvantage of FT ICR-MS 7T
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Beyond the standard analysis of Bio-oils
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Bio-oils
Challenge

• Structure ? 

• Functional groups ?
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Beyond the standard analysis of Bio-oils

Derivatization 

Butyrophénone

3-chloroaniline

Iminiums
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Conclusions and Perspectives 

Level 2

Specific 
derivatization of 

functional groups. 

Level 3

2D FT Structural 
analysis with and 

without 
derivatization.

Level 1

FT-ICR MS 7T 
performance in 
the analysis of 

raw and 
ameliorated bio-

oils and the effect 
of the catalyst.

Level 4

Bio-oil 
characterization 
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