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Characterization of Odorous Compounds
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Certech - —

R&D partner in chemistry

Air quality

Health & safety

Energy
Circular Economy

R&D partner and supplier of analytical and
technological services for companies involved in S
activities related to chemicals, plastics, life science composites

Emissions and odours from
materials

Lightweight materials

MATERIALS

Mechanical Recycling

CHEMISTRY & INDUSTRIAL
PROCESSES

‘ Micro / Meso fluidic technologies

Catalysis and synthesis
Chemical Recycling

ANALYTICAL & TECHNOLOGICAL

= 573 industrial contracts in 2023 SERVICES
= 33em ployees Extended characterization platform /

reverse engineering

= > 1700 industrial collaborations since 2000 Pilot equipment

Products and processes improvement
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: : - Certech
How to identify the specific components of an odor? RED partnerin chemisty

WHAT’S THAT

SMELL:

- Subjective topic

- Decoding the structure-odor relationship : not straightforward
- Matrix effect

- Complex correlation (synergy, antagonism)

Copyright ©2025 Certech



: : Certech
Correlation chemistry/odor by GC-MS/Olfactometry RED partner in chemistry

(« sniffing »)

» Main challenges :

aroma detection of single aroma compounds
sample and their odor character: . o o
' e - Odor panelists: methodology & training
et Sensory description
l he o . . - Instrumentation & environment
LI L e~y ..,“ dzby_t.fﬂw 'B:s;nﬁ ]
Sniffing i - Aroma samples vs Material samples
port j, " . .
- ° - Minor compounds responsible of
—E floral ree & Odor
3¢ - cre .
5 | - Human nose sensitivity >> detectors
MS /
o -_'-P.’T R - Complex samples
Electronic signal .
PR S Jp=—g— (PP, HDPE, recycled materials)

https://odourobservatory.org
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Correlation chemistry/odor by GC-MS/Olfactometry

(« sniffing »)

Copyright ©2025 Certech
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- Trained sensorial expert
(performances recorded)

- Descriptors + Intensity scale

- Continuous on-line sniffing
analysis (45 min)

- Sensory room with purified air
e, T\“;Eaé -

2

Certech

R&D partner in chemistry

» Global odor assessment and decomposition

R.T. (min.) Area N CAS Analyte "Field of odours” References Evocation Intensity
11 not detected Diacetyl fatty, fresh butter- like 10
1152 837794150 431-03-8 1 3-Butanedione Diacetyl fatty, fresh butter- like 20
1375 456612394 64-19-7 Acetic acid Acetic acid pungent 10
1601 | 3M631686 | 600146 |  23-Pentanedione Diacety | fatty fresh butter-like | 10
16,13 3175053376 80-626 Methyl methacrylate - acrid, acrylate 10
1790 63966400 624920 Disulfide, dimethyl Methy! disuffide sulphured, cabbage -like 10
2041 1158310783 66-25-1 Hexanal tis-3-Hexenol grassy green 10
22,15 not detected acrid 15
23,68 17215867 unknown Limonene fresh, citrus fruit 10
2401 not detected Limonene fresh, citrus fruit 10
2409 1110398223 95476 o-Xylene Styrene aromatic 15
415 3741702357 100-42-5 Styrene Styrene aromatic 15
253 32317938 unknown Ethyl isobutyrate fruity, pineapple- like 15
2550 1693990189 unknown 2-Acetyl pyrazine roasted, peanuts- like 30
27,00 190348609 unknown Limonene fresh, citrus fruit 20
237 1046069439 108-758 | Pyridine, 2 4 6-trimethyl- unpleasant 25
2195 169040782 124130 Octanal Limonene fresh, citrus fruit 25
2816 4152659328 138-86-3 Limonene Limonene frash, citrus fruit 25
2868 322424296 104767 1-Hexanal, 2-ethyl- Isobutylquinoline earthy , asparagus-like 10
8N not detected Limonene fresh, citrus fruit 15
30,06 not detected Isobutylquinoline earthy, asparagus-like 10
3032 86597502 unknown Limonene fresh, citrus fruit 10
3187 53439191 not identified alkane Nonanal fatty, waxy 20
3191 87614186 not identified alkane Nonanal fatty, wary 20
3554 not detected b-Caryophyllene spicy, cedar wood- like 10
35,72 342971958 not identified alkane Nonanal fatty, wary 10
3757 | sesa0u 0546 | Lila Phenylethyl Alcohol + Vanilin |~ floral ¢ vanlla 10

In blue: odor perceived in the global assessment




Certech

R&D partner in chemistry

= Sampling techniques

Certech established method: Analysis :

- Custom Tedlar bag - TD-GC-MS

- Loading factor (weight/air volume) - TD-GC-TOFMS/Sniffing

- Conditioning Temp (max 80°C) - TD-GCxGC-HRTOFMS/FID

- Global odor assessment
- Tenax sorbent

Copyright ©2025 Certech



" Exemple of results

- Loaded Chromatogram
~ HDPE - Global Intensity = 2.0

4.48E+08+

3.36E+08 +

Abundance (counts)

2.24E+08 -

1.12E+08 4

Copyright ©2025 Certech

Odor problem

C10

29 odors perceived (from 1.0 tof2.0)

C12

<
<

C6

C8
h

N)Uflm

Retention ‘l%rrsua (mins)

T
30

Ci4
C1l6
C18
C20

Certech

R&D partner in chemistry

49.0762



Certech

] I &D partner in chemis
= Sampling techniques R6D par iy
Centri® Platform equipped with:

- Thermal Desorption (external sampling)
- Headspace-trap
- High-capacity Sorptive extraction (HiSorb™)

‘

— automated and closed system

Copyright ©2025 Certech



Certech

R&D partner in chemistry

=" Sampling techniques: Hisorb

I51A-HST4_5_secs.dbc.lsc

- 1g HDPE pellets . 08: Headspace-trap (4x1mL)
- 150°C 10 min '
é § 3.9E+08
g
g 2.6E+084
O_"\ " ol A 1 I;JL n,..JJLl pe B Lo

10 20 30 40 50.0761

0
6.42201E+08-
- 151D-hisorbG_5_secs.dbc.lsc

- 1g HDPE pellets s2e-081 Hisorb (PDMS)
- 70°C 30 min :
0 - ; . M J ’L A IJ Lo
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=" Sampling techniques: evaluation with sniffing

» 8 odors perceived
» Intensity up to 1.5

(Eq. 1g)

» 29 odors perceived
» Intensity up to 2.0

(Eq. 30 g)

Copyright ©2025 Certech

Abundance {counts)

51_5_secs.dbc.lsc

_ C10
-on.co, Test Hisorb
C8
3.78BE+08+
2.52E+08-
1.26E+08+
0 ‘e : : JH..JU‘IJ'I L.L...Ifl Wl fl‘.hl
0 5 10 15 20 25 30
o 46_5_secs.dbc.lsc
soie-0s Tedlar bag — Certech method C10
3.78E+08+
C8
2.52E+08- C6
1.26E+08+ \IU\L
0 A l I “ﬁ Ml :
s7nnac.ne/ll 5 10 15 20 25 30

yA|

Certech

R&D partner in chemistry

l ‘h I C20
C20
I|L.hfu|ﬂ i hllul\ ;
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Certech

R&D partner in chemistry

= Sampling techniques: evaluation with sniffing

» Analysis of aroma sample*

F | ‘ d Propanoic acid
'

15 odors perceived

BHPURINAF - 2.4E+{]8 _ H
AdVENTUROS Intensity up to 3.0
i _ Sorbic Acid
2 1.8E+08-
2
A Butanaic acid
g
* Kindly provided =
L 126408
Hisorb — 40°C — 30 min 2
Aceticacid  cyeintatrasiloxane, octamethyl-
Butylated Hydroxytoluene
BE+07- Y herex!
Carbm g Butaral, 2-mefhyl Dty Phkte
] ‘: v | 1L I '| Yy 5” Mﬁ gElhannl 2- [2 (2 butnxyethnxy]ethnxy] Isnprnpyl palmrla1
0 E }

Retentnnlpme (mins)
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= Sampling techniques: evaluation with sniffing
»Comparison aroma sample vs polymer sample

Certech

R&D partner in chemistry

4.88E+08

3.66E+08

Abundance (counts)

2.44E+08 +

1.22E+08

Dog candy

15 odors perceived
Intensity up to 3.0

5

10

HDPE pellets
8 odors perceived
Intensity up to 1.5

W T T Y

] 5
Retention 12|me (mins)

15

35

T
45

1
T
49.0796

Copyright ©2025 Certech
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=" Sampling techniques: HST optimization - sniffing

= PP
= HST-4-1h @ 120°C

» 10 odors perceived
» Intensity up to 2.0

(Eg. 0.2 g)

Copyright ©2025 Certech

Abundance (counts)

Certech

R&D partner in chemistry

19E-H5T4_5_secs.dbc.ebs.lsc

Ak Jj‘ .uh_ §

| HST - PP
6.16E+08-
4.62E+08
3.08E+08-
1.54E+08
0 Li 1 J
0 5

«

T
10 15 20 5 35 40 45 49.0809
Retention 'Iz|me (mins)

Tedlar bag — Certech method > 24 odors perceived
» Intensity up to 2.0
(Eq. 10 g)

13



=" Sampling techniques: HST optimization - sniffing

= Recycled PP
= HST-4-1h @ 120°C

» 34 odors perceived
» Intensity up to 2.5

(Eg. 0.2 g)

Copyright ©2025 Certech

Abundance (counts)

'“H5T4_5_secs.dbc.ebs.lsc

HST - rPP

Certech

R&D partner in chemistry

#23

A
v

4.8E+08-
3.5E+[]8: . #11 :
2.4E+DS:
1.2E+DS:
D_ ey L llr 1ﬂL “.
0 5 10 i5

20 5 35 40 45  49.0704
Retention 'Izlme (mins)

“ Tedlar bag — Certech method > 46 odors perceived

» Intensity up to 3.0
(Eq. 1 g)
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: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID R&D parter in chemistry

» Complex VOC profile, co-elutions with matrix, trace level compounds, unknown..

» Complementary technique

Copyright ©2025 Certech 15



: Certech
An a Iys I S Of co m p I EX Sa m p I es : G cx G c- H RTO F IVI S/ F I D R&D partner in chemistry

rPP analysis

Copyright ©2025 Certech



Certech

Analysis of complex samples: GCxGC-HRTOFMS/FID R&D parter in chemistry

HRTOFMS signal (103) VS

Copyright ©2025 Certech

| Data

M8 processing:
| 3186 peaks

(S/N >50)

FID signal (107)

| Data
processing:
799 peaks
(S/N >50)

17



Certech

Analysis of complex samples: GCxGC-HRTOFMS/FID R&D parter in chemistry

Comparison of samples

» Example: roasted and fatty notes
perceived in the global odor
dissappeared after the process

» Large amount of data produced
=> easy check of specific information

Copyright ©2025 Certech 18



: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID RSD partner in chernistry

v" GCxGC-TOFHRMS (R >25,000 FWHM, MA <1ppm)

0
» Easy highlight of carbonyl compounds (Fatty notes => diketones) )%(
o)

EIC signal (m/z 43,0178+0,0005) C=0-CH3 EIC signal (m/z 43,0178+0,0005) C=0-CH3

Processed

1000

Copyright ©2025 Certech 19



: Certech
An a Iys I S Of co m p I EX Sa m p I es : G Cx G C- H RTO F IVI S/ F I D R&D partner in chemistry

Comparison of samples

Filtering criteria (Library search results : name or formula)

Roasted note => search for pyrazines

Processed

yrazine, 2,6-dimethyl- i :‘v
yrazine, methyl- (®)
1
N
I

Copyright ©2025 Certech



: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID RSD partner n chemistry

Comparison of samples

Filtering criteria (Library search results : name or formula)

Roasted note => search for pyrazines

(1D view) 185 7

1.6e5 - Ref
1.4e5 B

Processed
1.2e5 =
1.0e5 —
0.8e5 -

0.6e5

0.4e5 -

=1l

T T T T T T
1st Time (s) 500 1000 1500 2000 2500 3000
2nd Time (s) 0.000 0.000 0.000 0.000 0.000 0.000

Copyright ©2025 Certech



: Certech
An a Iys I S Of co m p I EX Sa m p I es : G Cx G C- H RTO F IVI S/ F I D R&D partner in chemistry

Comparison of samples

Filtering criteria (Library search results : name or formula)

Roasted note => search for Nitrogen

= Processed

Copyright ©2025 Certech



: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID RED partner in chemistry

Odorous
PP
(Gl = 4.0)

1>1000 pea-l<
detected




: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID R&D parter in chemistry

=> search for thiophene derivatives

1004 87
s
o] @//
45
39
27 53 99
38 58 69
15 28 ] 44| 4|9 I52| 161,65 1,72 81 |
0 +—— e ey e e oy o
10 20 30 40 50 60 70 80 90 100 110

(mainlib) Thiophene, 2-methyl-

Copyright ©2025 Certech 24



: Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID RED partner i chermistry

Masses: T

EIC m/z 97 + 0.5 (hominal)

10 15 20 25 30 35 40 45 50
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
XIC(97%0.5)

Copyright ©2025 Certech



Certech
Analysis of complex samples: GCxGC-HRTOFMS/FID RED partner in chemisry

EIC m/z 97 £ 0.5 (nominal)

EIC m/z 97.0106 + 0.005 (accurate)
C.H.S

Copyright ©2025 Certech



Analysis of complex samples: GCxGC-HRTOFMS/FID

2.1e5

1.8e5

1.5e5

1.2e5

0.9e5

0.6e5

0.3e5

0

EIC m/z 97 £ 0.5 (nominal)

1st Time (min)
2nd Time (s)

1.08e4

0.96e4

0.84e4

0.72e4

0.60e4

0.48e4

0.36e4

0.24e4

0.12e4

0

T T T T T T
5 10 15 20 25 30
0.000 0.000 0.000 0.000 0.000 0.000

——— XIC(97+0.5)

T
35
0.000

T
40

0.000

T
45

0.000

1
50

0.000

1st Time (min)
2nd Time (s)

Copyright ©2025 Certech

T T T T T T
5 10 15 20 25 30
0.000 0.000 0.000_ 0.000 0.000 0.000

——— XIC(97£0.5)

T
35
0.000

T
40
0.000

T
45
0.000

T
50
0.000

2.1e5 .

1.8eb T

1.5e5 .

1.2e5 T

0.9e5 B

0.6e5 .

0.3e5 T

0

Certech

R&D partner in chemistry

EIC m/z 97.0106 *+ 0.005 (accurate)

1st Time {min)
2nd Time (s)

1.08e4 ]
0.96e4 ]
0.84e4 —
0.72e4 ]
0.60e4 ]
0.48e4 ]
0.36e4 ]
0.24e4 —

0.12e4 ]

T
5

0.000

T T T T T T T T T
10 15 20 25 30 35 40 45 50
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

| —— XIC(97.0106+0.0005) |

i l i Il .

0

1st Time (min)
2nd Time (s)

T
5

0.000

T T T T T T T T
10 15 20 25 30 35 40 45
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

| —— X1C(97.0106%0.0005) |
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Analysis of complex samples: GCxGC-HRTOFMS/FID

=> search for thiophene derivatives
Challenge the library search results!

Peak True - sample "23022002- Thiophene, 2-butyl-5-ethyl-, at 23.9333 min, 3.130 s, Area (Abundance)
§  125.1324/ GHy (0.351 ppm)
- g 'y
600 7 b
0 = T T : T T
Library Hit - Similarity: 888 - Library: mainlb - Thiophene, 2-butyl-5-ethyl-, Abundance
&
1000 Y
0I5 UssB Re7h o
0o = R T l T T T T T T
M/Z 50 100 150 200 250 300 350 400 450
Hit Table - 23022002-A015070-302E019A O
I]::I] N o
Hit Name Similarity |Rever|Formula /ﬁss Acmwbability CAS Expected Neutral M
>1* FHopterme 2=ty =Sty [s]s]o TN e TeTo FRWET,  EF0] |’ 350,377 ‘l b= (oY e b i W 0 TOSTUS7 S
2 = ,....L. e > bu‘"}-: L. Lhr: AP FdP F].u::].r \ e Yol J o M SV EE T HoB=-0073
3 decanamide, N-(2,6-dihydroxyp 666 666:CisHiNO; 4 1.0 279.1834
4 3-Ethoxy-4-methoxyphenal 645: 645 CsHi:04 N/A 0.4:65383-57-5 168.0786
5 Furane-2-carboxylic acid, 5-(4-c 628; 755:CysHyClOg N/A 0.2 266.0346
6 Cyclohexyl methyl ethylphosphe 627 754 CsHys04P N/A 7.51170275-49-7 206.1072
7 Furane-2-carboxylic acid, 5-[4-( 622 747 CicHi0s N/A 0.2 274.1205
8 4-Hepten-3-one, 5-ethyl-2,4-dir 601: 601:C;Hx0 216.409 0.1:22319-29-5 168.1514
9 Furane-2-carboxylic acid, 5[4 5921 712 CyeHys04 N/A 0.1:74556-54-0 274.1205
10 2-Pyrazoline, 1-isopropyl-3,4-dirr 591: 711:CgHyN: N/A 1.9:17911-98-7 140.1313

Copyright ©2025 Certech
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Certech

R&D partner in chemistry
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Certech

R&D partner in chemistry Analytical & Technological Services

» Characterization of VOC and Odorous compounds
from materials:

- Sampling techniques
- Detectors (MS/Human noise)

-  Complementary techniques (GCxGC-HRTOFMS)

<.
U
E)

- LE FONDS EUROPEEN DE DEVELOPPEMENT REGIONAL
s OMMIEUX e ET LA WALLOMIE INVESTISSENT DIANS VOTRE AVEMIR

Copyright ©2025 Certech
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