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Introduction

From 60s, Environmental control has been growing.

= Water is widely controled.

= Air control is so spread and analytical methods are old and not renewed

= EPA, NIOSH, OSHA and ASTM methods are compound specific and sorbent
dependant, ex:

4 NIOSH 2500 for 2-Butanone (MEK), sorbent: Carboxen 564

4 OSHA 111 for Toluene, sorbent: coconut charcoal or Carbosieve Slll (Anasorb 747)




Overview

=  Optimization of a generic method to analyze volatile compounds in
indoor air for:

4 Qualitative identification of a broad range of compounds in air to identify
odor sources

and

4 Quantitation of selected compounds in air to determine the global sample
odor

=  Both approaches done on the same analysis

= Systematization of data interpretation to give odor source interpretation
4 Odor Units
4 Discomfort calculation

=  Complete problem diagnosis




Available Techniques

= Direct air sampling with (Tedlar) bag

= Absorption tube

v




SPME (Solid Phase MicroExtraction)
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Screening compounds. By Chemical Family

ohexyl) methanol

-methylpentanol

alpha.-Bisabolol

is(1,1-dimethyleth

-0l, decahydro-1,

Dimethyl Silanedi

Ethanedioic acid, bis(trimethysilyl) ester

32,4,5,6,7,7a-Hexahydro-4,7-methano y Malonic acid, bis(2-trimethysiylethyl) ester
Heinden

0 Si i

1, 1-dmetny ; e e e iz

ctadien-1-ol 3 Cyclopentasiloxane Octamethyl
Cyclopentasiloxane, decamethyl-
Cyclotetrasiloxane, octamethyl-
Cyclotrisiloxane, 2,4,6-triethenyl-2,4.6
Cyclotrisiloxane, hexamethyl-
Heptasiloxane, hexadecamethyl-
Naphthalene, 1,2,3,4- Hexasiloxane, tetradecamethyl-

Naphthalen
Naphthalene, 1.4-dimethy

Naphthalen
1,2-Benzenedicarboxylic acid, diisooctyl Naphthalene, 2-methy
Dibutyl phthalate Styrer

Diethyl Phthalate

Phthalic acid, isobutyl octyl ester

Naphthalene, 2-ethoxy- 2 Dimethylamin
1,1-dimethylethyl)- Naphthalene, 2-methoxy- Ethanethioamide, N.N-dimethyl-
Phenol, 2-methyl-5-(1-methylethyl)- Pentane, 1-butoxy- % Ethanone, 1,2-dipheny/
Phenol, 4-(1-methyk-1-phenylethyl)- tert-Butyl Methyl ether Formamide, N,N-diethyl-
Phenol, 4-(2-propenyl)- ¥ heptamethyl-
Phenol, 4,4(1-methylethyiidene)bis- Pentane, 2,2,4-trimethyl
Phenol, 4-methyl- 2 Benzene NN35 1,2-Dimethoxy-3,5-dichioro-benzene
Phenylethyl Alc: Ethylbenzene N.N-Dimethylformamids 2,6-Dichioro-4-(1,1-dimethylethyl)phenol
Phenol, 4-metho mip-Xylene ulfonamide 3-Trifluoroacetoxypentadecane.

o-Xylene n Benzenamine, 3 4-dichloro-
Toluene Benzene, 1,2-dichioro-3-methyl-
1,1-Biphenyl, 4-methy

1,2,3,5-Tetramethylbenzer

1HHindene, 1-ethyiidene

Cyclopropane, pentachioro-
Dibromochloromethane

Phenol, 2-chloro-4-(1,1-dimethylethyl)-
Tetrachloroethylene

ongifolene, 4,5,9,10-dehydro

Alcohol
Phenol

Dioxolane

Pyran

Phthalate
Ether
Glycol-ester

HCO-C
HCO-L
HCO-R
HCS-C

HCS-L
HCS-R
HC-BTEX
HC-Ar




Target compounds. By Chemical Fami

ohexyl) methanol (1-methylethyl)-

-methylpentanol i y izene, 1-(1-methylethenyl)-2-(1-methy!

alpha.-Bisabolol
(1,1-dimethyleth

-ol, decahydro-1
13-diethyl-
A-ethenyl-4-athyl- imethyl Silanedi
A-ethyl-3-methyl- Ethanedioic acid, bis(trimethylsilyl) ester
1-methyl-2-(1-methylethyl)- Malonic acid, bis(2-trimethylsilylethyl) ester
1-methy enyl)- si
1-methyl-3-(1-methylethyi)-

2H-Pyran, tatrahydro ] 1-methy

, 1-methyl-4-(1-methylethyl)- Benzothiazole

Heptasiloxane, hexadecamethyl-
Hexasiloxane, tetradecamethyl- Dimethyl sulfide.

Butylated Hydroxy Anisole
Butylated Hydroxyloluene Dibutyl phthalate Styrene
Diethyl Phthalate
Phthalic acid, isobutyl octyl ester

(1-nitroethyl)-

2,3-Dimethyld
Phenol, 24-bis(1,1-dimethylethyl)- Hexane, 2,4-dimethyl-
Phenol, 2-methyl-5-(1-methylethyl)-
Phenol, 4-(1-methyk-1-phenylethyl)-
Phenol, 4-(2-propenyl)-

Naphthalene, 2-methoxy-
Pentane, 1-butoxy- Ethanone, 1,2-dipheny/
tert-Butyl Methyl ether Formamide, N,N-diethyl-
1-Methoxy-2-p e, 2.2.4.4.6,8.8-heptamethyl-

Pentane, 2.2 4-trimethyl

Benzaldehyde

Phenol, 4,4(1-methylethyiidene)bis- 1-Propen-
Phenol, 4-methyl- 2-Butox Benzene etramethylaniline 1,2-Dimethoxy-3,5-dichioro-benzene
Phenylethyl Alc: hylformamid 2,6-Dichioro-4-(1,1-dimethylethyl)phenol
3-Trifluoroacetoxypentadecane.
Limonene n Benzenamine, 3 4-dichloro-
Benzene, 1,2-dichloro-3-methyl-

-Tetramethylbenzene
H-indene,

H-indene,

H-indene, 3 Cyclopropane, pentachloro-
H-indene, 2-butyl-5 Dibromochloromethane

Ethanol, 2-butoxy- 2
Ethyl Acetate 14

thyl- trimethyl-
2-Butanone, 3-methyl-
Phenol, 2-chloro-4-(1,1-dimethylethyl)-
Tetrachloroethylene

ngifolene, 4,5,9,10-dehydro

Alcohol
Phenol

Dioxolane

Pyran

Phthalate
Ether
Glycol-ester

HCO-C
HCO-L
HCO-R
HCS-C

HCS-L
HCS-R
HC-BTEX
HC-Ar




Example Chromatogram
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Linearities

Benzene Tetrachloroethylene Chlorobenzene Ethylbenzene m,p-Xylene o-Xylene
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Indoor air health effects assessment

Exposure range Health effects ug/m?3
comfort none <200
multifactorial irritation, odors, possible discomfort 200-3.000
discomfort odors, headache, elevated discomfort 3.000-25.000
toxic health risk and possibly neurotoxic effects >25.000

Lab.

16



Odor Threshold

Hexadecanoicacid, methyl ester Benzene, (1-methylethyl)- = Pyrimidine, 2-methyl-
Benzene, 1-(1-methyletheny)-2-(1-methy| Quinazoline, 4-methyl-
alpha.-Bisabolol i Hexanoic acid, propyl ester 6-Dodecene, (E)- Benzene, 1.2,3 4-tetramethyl- Skatole

Hexanoic acid, ethyl ester

1,10-Decanediol i Isobornyl acetate 2,3,3-Trimethyk-1-hexene Benzene, 1.2,3-trimethy- Urea, tetraethyl-
1,4-Benzenediol, yi i Isobutyric acid, phenethy ester Benzene, 1.2.4,5-tetramethyl- 113,
1-Decanol, 2-ethyl- Isopentyl hexanoate g Benzene, 1.2,4-trimethyl- 2,8-Dimethyldibenzo(b,djthiophene
-ol, decahydro-1, 3-Buten-2-one, 4-(2,6,6-trimethyl-1-cyclohexen-1yl) y Isopropyl Myristate Benzene, 1,3 5-trimethyh Thujopsene 2,8-Dimetildibenzo(b,d)tiofeno
1-Heptanol 3-Dodecanone Isopropyl Palmitate Benzene, 1,3-diethyl- trans-2-Pinanol 2-Furanmethanethiol, 5-methyl-
1-Heptanol, 2-propyl-
H-Indene-1,2-diol, 2,3-dihydro- 3-Undecanone Methyl salicylate ’ Benzene, 1-ethyl-3-methyl- Ethanedioic acid, bis(trimethylsilyl) ester 3,6-Dimetilbenzofb]tiofeno
1-Octanol, 2-butyl- 4-Nonanone n-Caprylic acid isobutyl ester Benzene, 1-methyl-2-(1-methylethyl)- Malonic acid, bis(2-trimethylsilylethyl) e 3-Metildibenzotiofeno
1-Pentanol 4-Octen-3-one n-Hexyl salicylate Benzene, 1-methyl-2-(2-propenyl)- s butoxyhepty 4-Methyl-5-ethylthiazole
1-Pentanol, 2-methyl- T 2 Octadecanoic acid, 2-methylpropyl ester s trans-2-Ethylbi Benzene, 1-methyl-3-(1-methylethyl)- a 4-Metildibenzotiofeno
5-Hepten-2-one, 6-methyl- Octanoic acid, 3-methylbutyl ester Cyclodecene, 1-methyh- Benzene, 1-methyl-3-propyl- camethyl- Benzo[blthiophene, 3,6-dimethyl-
5-Octen-4-one, 7-methyl- I Octanoic acid, methyl ester Benzene, 1-methyh4-(1-methylethyl)- ctamethyl Benzothiazole

Methyl dinydrojasmonate Benzene, 1-ethenyl-4-ethyl- Dimethy Silanediol Heptanethiol, 2-methyl-

Ace Pentadecanoic acid, 3-methylbutyl ester Benzyl methy sulfide
Acrylophenone, 2,2, 5-trimethyl- Pentanoic acid, 2,2,4-trimethyl-3-carboxyisopropy! & 3 e ta Carbon disulfide
Benzophenone. Pentanoic acid, ethyl ester ) 3 Cyclic octaatomic sulfur

Phenyl ethyl acetate iphenyl Dibenzothiophene, 3-methyl-
b-Methyl lonone Benzoylformic acid Phenyl ethyl isobutirate 2 5 Dibenzothiophene, 4-methyl-
Butyrolactone. Butanoic acid Propanoic acid, 2-methyl-, 2,2-dimethyl- 3 . tet Dimethyl sulfide.

3-Buten-2-ol, 4-phenyl- Camphor Butanoic acid, 2-methyl- Propanoic acid, yi-, 2,2-dimethyl-1-(2-hydrox Neopentylidenecyclohexan 1. . - Dimethyl Sulfoxide

iHeptyn-2 Chens Butanois s 3.methy  Propanoic aci, zmetny, shycrony-24 [ BUNMEIANAN ¢ 1,6-Octaden-3-,3,7-dimethyk, 2-amin Dimethy isufide

7-Octen-2-0l, 2, S x 3 2-(1-methylethy! Dodec: c Propanoic acid, butyl ester 1H-Pyrrole, 3-methyl- Disulfide, methyl propyl

Benzyl Alcohol x . cyclic trimethylene aceta Hexanoic acid Propanoic acid, ethyl ester Naphthalene, 1-methyl- 1-Piperidinecarboxaldehyde Mercaptoacetic acid, bis(trimethylsilyl)

Borneol droactinidiolide Hexanoic acid, 2-ethyl- Tetradecanoic acid, ethyl ester Eicosane Naphth: 6-trime 2-(3-Methylbutyl)-3,5-dimethylpyrazine. Methanethiol

Butylated Hydroxy Anisole Ethanone, 1-(2-hydroxyphenyl)- Hexanoic acid, anhydride 1,2-Benzenedicarboxylic acid, diisooctyl Heptadecane Naphthalene, 2-methyl- 2,4-Toluene diisocyanate Methyl ethyl disulfide

Butylated Hydroxyts Ethanone, 1-cyclopentyl- n-Hexadecanoic acid Dibutyl phthalate Hexadecane Styrene 2-Acetylpyrrole Methyl isopropyl disulphide.

Codrandiol, 85,14  Etanone, 2zdnyoronyohen - [ Dithy Phihaate 5,6-51(N.N-dimethyiamino)-9-methyicarbazoie [1TRRANN

Cedrol ne tadecanoic acid Phthalic acid, isobutyl octyl ester Nonadecane 3-Methoxy-2 5-dimethylpyrazine Methyl thymol ether

Hexane

cis-Pinen-3-of Octanoic Acid 2-methoxyethy ether Octadecane 4-Acetylaniline Suifone, butyl propy!
Cyclohexanol, 2-(1,1-dimethylethy)- Nona-3,5-dien-2-one Pentadecano Benzene, 1,2-dimethoxy- beta -Guaien: Benzene, (1-nitroethy)- Sulfur
Cyclopentanol, 2-methyl- acetate, tr Nonal Pentanoic acid Benzene, 4-ethyk-1,2-dimethoxy- Penta beta.-Myrcene Benzeneethanamir Sulfurous acid, butyl CC6 alkyl estert

DTBSBP Thujone. Propanoic acid Calarene epoxide Tetradecan beta.-Pinene Benzenemethanamine, N,N-dimethyl- Sulfurous acid, butyl CC6 alkyl ester2
Eugenol Tonalide di-Butyl Ether Und 1R-alpha.-Pinene Benzyl nitrile Sulfurous acid, butyl CCS alkyl ester:
Menthol Diphenyl ether nzylcarb: Sulfurous acid, butyl CCS alkyl ester5

Phenol 6 Ethanol, 2-phenoxy- i alpha.,alpha Butanamide, 3,3-dimethyl- Sulfurous acid, butyl CC6 alkyl esters
Phenol, 2-(1,1-dimethylethyl)-4-methyl- d 2-Propenoic acid, butyl ester Eugenyl methyl ether Decanamide, n-pentyl- Sulfurous acid, butyl CC6 alkyl ester?
Phenol, 2,3 6-richloro- 3-Methylheptyl acetate Naphthalene, 2-ethoxy- 2 e Dimethylamine Sulfurous acid, butyl CC6 alkyl esters

Phenol, 2,4-bis(1,1-dimethylethyl)- 2-Propenal, 3-phenyl- 4-Decenoic acid, ethyl ester Naphthalene, 2-methoxy x Ethanethioamide, N.N-dimethyl- Sulfurous acid, butyl cyclohexylmeth

3, y Pentane, 1-butoxy- Ethanone, 1,2-diphenyl- oxime. Tetrahydrothiazole
p Acetic acid, 2-phenylethyl ester tert-Butyl Methyl ether Formamide, N,N-diethyl- Tetrasulfide, dimethyl
Phenol, 4-(2-propenyl)- Benzaldehyde, 2.4,5-timethyl- Acetic acid, butyl ester 1-Methoxy-2-propyl acetate 4,4,6,8,8-heptamethyl- Hexanenitrile ‘Thiophene-2-acetic acid, dodec-9-ynyl ester
1, 4.4-(1-methylethylidene)bis- Benzaldehyde, 2.4,6-timethyl- Acetic acid, hexyl ester 1-Propen-2-ol, formate Pentane, 2,2 4-trimethy Indole Thioxanthene

T ::icchyce 2-cimetry- 2 Butoxyethyl acetate g N3 5 Tetramethyaniine 12-Dimethory-3 5-dichior-benzer
Phenylethyl Alcohol Benzaldehyde, 3 4-dimethyl- Benzoic acid, 2-hydroxy, pentyl ester 2-Ethoxyethyl acetate Ethylbenzene paen N,N-Dimethylformamide. Dichloro-4-(1,1-dimethylethy
T Bonzaldehydo, iyl BonzyiBenzoste G e v s JCoragole [ — R —— o
0-(+)Carvone Senzaidehyde, -hycro e ——— pr— Tirmers g Benzenamine, 3, 4-dchioro-

1-(4-tert-Butylphenyl)propan-2-one zaldehyde, 4-pentyl- Butanoic acid, 3-methyl-, 3-methylbutyl 2-Propanol, 9 Pentane, 2-isocyano- 1,2-dichloro-3-methyl-

1 -Acetyloxiran-2-yl)-1,1-dimeth Butanal, 2-methyl- Butanoic acid, 3-oxo-, methyl ester 2-Propanol, 1-metho Biphenyl, 4-m Propanesulfonylacetonitrle
2(1H)-Naphthalenone, 34.4a,5,6.7-hexahy Butanal, 3-methyl- Butanoic acid, propyl ester Diethylene glycol diethyl ether 3,5-Tetramethylbenzene Pyrazine Bromoform
2(3H)-Furanone, 5-butyldinydro- Decanal Decanoic acid, ethyl ester yiene glycol methyl ether Pyrazine, 2,3-dimethyl- Butane, 1,

-dione, 2.6-bis(1 Dodecanal Decanoic acid, methyl ester yiene glycol monomethy Pyrazine, 2-ethyl-6-methyl- hioroform
2.6-8is(1,1-dimethylethy PSR Furfural Di(sec-butyl) 2-methylsucei Ethane, 1,10 i Pyrazine, 3-ethyl- yelopropane, pentachloro-
2,6-di-tertbutylquinone Heptanal Diisobutyl adipate 1 Pyrazine, ethyl- Dibromochloromethane
2-Butanone Hexanal Diisobutyl succinate Pyrazine,trimethyl- Methane, bromodichlor

Hexanal, 2-ethyl- Dodecanoic acid, 1-methylethy ester Pyridine Methylene C
Isophthalaldehyde Dodecanoic acid, ethyl ester 2,6-Diisopropylnaphthalene Pyridine, 2,3-dimethyl- Phenol, 2-chloro-4-(1,1-dimethylethyl)-
2-Decanone Lilial Ethyl Acetat ¥ Acenaphthe Pyridine, 2-ethyl- Tetrachloroethy
2-Heptanone, 6-methyl- Nonanal Ethyl Benzoate c naphthylene, 1,2 x Pyridine, 2-methyl-
2-Hexanone Octanal Formic acid, butyl ester Anthracene, 1-methyl- Pyridine, 3-methyl-
2-Methyl lonene Octanal, 2-(phenylmethy Geranylacetate Isolongifolene, 4,5,9,10-deydro- Azulon Pyridine, 3-phenyl-

15-500 pg/m?
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Odor Units

= Calculated

= Actual
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-
-

(24

(S)-3-Ethyl-4-methylpentanol
alpha.-Bisabolol

1,10-Decanediol

1,4-Benzenediol, 2.6-bis(1, 1-dimethyleth

-ol, decahydro-1,

1-Heptanol
1-Heptanol, 2-propyl-
H-Indene-1,2-diol, 2,3-dihydro-
1-Octanol, 2-butyl-

1-Pentanol

entan th
2,6-Bis(1,1-dimethylethyl)-4-(1-0xopropy
2-Butyl-2,7-octadien-1-o
2-Dodecanol

2-Ethyl-1-Hexanol

2-Furanmethanol
2-Methyl-2,3-pentanediol
2-Nonen-1-ol, (2)-

3,5-Octadien
3-Buten-2-0l, 4-phenyl-
4-Heptyn-2-ol
4-Undecanol
7-Octen-2-ol, 2,6-dimethyl-
Benzyl Alcohol

Borneol

Butylated Hydroxy Anisole

ol

1,1-dimethylethyl)-4-methyl-
hioro-
1,1-dimethylethyl)-

2-methyl-5-(1-methylethyl)-

Phenol, 4-(1-methyk-1-phenylethyl)-

Phenol, 4-(2-propenyl)-

Phenol, 4,4(1-methylethyiidene)bis-

Phenol, 4-methyl-

Phenylethyl Alcohol

alpha. Isomethylionone.

D-(+)-Carvone.

2-Octanone
2-Pentadecanone
2-Tetradecanone
2-Tridecanone

Quality Criteria (AQC)

Undecanal ) (1-methylethyl)-
1-(1-methylethenyl)-2-(1-methy!

Terpene 4
Terpene 5

Quinazoline, 4-methyl-
6-Dodecene, (E)-

2,3,3-Trimethyl-1-hexene

Terpene 6 Skatole
Urea, tetraethyl-

1,23 trimethy
24 54etramethyl-

Terpene 7
Terpene 9

2 ethyl, (2)- 2.4-trin Terpinolene
3-sobutyl-4, 13 Thujopsene

imethyldibenzo(b,djthiophene

3-Hydroxy-2-butanone.
3-Undecanone

4-Nonanone

4-Octen-3-one
5,9-Undecadien-2-one, 6,10-dimethyl-
5-Hepten-2-one, 6-methyl-
5-Octen-4-one, 7-methyl-

Acetone

Acrylophenone, 2,2'5-trimethyl-
Benzophenone

Benzyl methyl ketone.

b-Methyl lonone
Butyrolactone

Chrysanthenone
Cyclohexanone

Cyclohexanone, 5-methyl-2-(1-methylethyl
Cyclohexanone, cyclic trimethylene aceta
Dihydroactinidiolide

Ethanone, 1-(2-hydroxypheny)-

1-Cyclohexene-1-carboxaldehyde, 2,6 6-tr
2-Furancarboxaldehyde, 5-methyl-
2-Octenal, (E)-

2-Propenal, 3-phenyl-
3,5-ditert-Butyl-4-hydroxybenzaldehyde
Benzaldehyde

Benzaldehyde, 2.4,5-timethyl-
Benzaldehyde, 2.4,6-timethyl-
Benzaldehyde, 2 4-dimethyl-
Benzaldehyde, 3 4-dimethyl-
Benzaldehyde, 4-ethyl-
Benzaldehyde, 4-hydroxy-

1-{2-{3-(2-Acetyloxiran-2-y1)-1,1-dimeth
2(1H)-Naphthalenone, 34.42,5,6.7-hexahy
2(3H)-Furanone, 5-butyldinydro-
2,5-Cyclohexadiene-1,4-dione, 2.6-bis(1,

2,6-8is(1,1-dimethylethyl)-4-(1-oxopropylphenol

2,6-di-tertbutylquinone
i

non:

4-pentyl-
Butanal, 2-methyl-
Butanal, 3-methyl-

Dodecanal
Furfural
Heptanal
Hexanal

2-Butanone, 3-methyl- Hexanal, 2-ethyl-
1-one, 1-(2.6, i
2-Decanone Lilial

2-Methyl lonene

Nonanal
Octanal
Octanal, 2-(phenylmethylene)-

imetildibenzo(b,d)tiofeno
2-Furanmethanethiol, 5-methyl-

Ethanone, 1-(2- mmnyw 1,3-diethyl- trans-2-Pinanol
Furan, 2-(1-pentenyl)-, (E)- A-ethenyl-4-ethyl- Dimethyl Silanediol
Furan, 2,5-dimethyl- alicylate ’ 1-ethyl-3-methyl- Ethanedioic acid, bis(trimethylsilyl) ester
Furan, 2-ethyl- 1-methyl-2-(1-methylethyl)-
Furan, 2-pentyl- 1-methy!

(2-Pentenyl)furan o s trans-2-Ethylbi
2H-Pyran, tetrahydro-4-methy| methylbuty
cid, methy|

3,6-Dimetilbenzofb]tiofeno

Malonic acid, bis(2-trimethysiylethy) e 3-Metildibenzotiofeno

4-Metildibenzotiofeno
Benzo[blthiophene, 3,6-dimethyl-
Benzothiazole

Benzyl methy sulfide

Carbon disulfide

Cyclodecene, 1-methyh- ecamethyl-
Cyclopentasiloxane Octamethyl
Cyclopentasiloxane, decamethyl-
Cyclotetrasiloxane, octamethyl-
Acetic acid ) 3 4,

1,2-Benzenedicarboxyiic acid
4-Butylbenzoic
9-Hexadecenoic acid

Cyclotrisiloxane, hexamethyl-

Heptasiloxane, hexadecamethyl-

Hexasiloxane, tetradecamethyl-

wdrox Neopentylidenecyclohexan 12,34+ 1,2,45-Tetrazine, 3,6-dipropyl-
2,8-Dimeth Naphthalene, 1,2,3,4-tetrahydro-6-methy! 1,6-Octadien-3-o, 3,7-dimethyl-, 2-amin

Naphthalene, 1,2-dinydro-1,1,6-trimethyl H-Indole, 3-methyl-
H-Pyrrole, 3-methyl-
1-Piperidinecarboxaldenyde

s e Dibenzothiophene, 3-methyl-
Dibenzothiophene, 4-methyl-

Dimethyl sulfide

Dimethyl Sulfoxide

Dimethyl trisulfide

Disulfide, dimethy!

Disulfide, methyl propy!
Mercaptoacetic acid, bis(trimethylsilyl)

Naphthalene, 1,2,3.4,42,5,8,8a-octahydro

Butanoic acid Propanoic acid,

Butanoic acid Propanoic acid,
Propanoic acid,
Propanoic acid, 2-meth

Propanoic acid, butyl

Tetrad a E_
12 Baneoncdvangiosot disooe [T Naphihlene, 2-methyl
Dibuty phiraate e Styrene
P m—p—p— i openas
i apn-Thjone
Benzene, 1,2-dimethoxy- beta.-Guaiene
Benzene, 4-ethyl-1,2-dimethoxy- beta.-Myrcene.
el inene
Und 1R-alpha.-Pinene

Emamﬂ T 111
acid, butyl Eugenyl methyl ether

otats Naphthalene, 2-sthox)

2,4-Toluene diisocyanate Methyl ethyl disulfide
2-Acetylpyrrole Methyl isopropyl disulphide
3,6-Bis(N, Methyl
3-Methoxy-2,5-dimethylpyrazine. Methyl thymol ether
4-Acetylaniline Sulfone, butyl propyl
. (1-nitroethyl)- Sulfur
Benzeneethanamine Sulfurous acid, butyl CC6 alkyl ester1
Benzenemethanamine, N,N-dimethyl- Sulfurous acid, butyl CC8 alkyl ester2
Benzyl nitrile Sulfurous acid, butyl CC8 alkyl ester3
Benzylcarbamate Sulfurous acid, butyl CC8 alkyl ester5
Butanamide, 3,3-dimethyl- Sulfurous acid, butyl CC8 alkyl ester6
Decanamide, n-pentyl- Sulfurous acid, butyl CC8 alkyl ester?
Dimethylamir Sulfurous acid, butyl CC8 alkyl ester8
Ethanethioamide, N.N-dimethyl- Sulfurous acid, butyl cyclohexylmethyl ester
Ethanone, 1,2-diphenyl- oxime. Tetrahydrothiazole

Formamide, N,N-diethyl- Tetrasulfide, dimethyl

Hexanenitrile ‘Thiophene-2-acetic acid, dodec-9-ynyl ester
Thioxanthene
1,2-Dimethoxy-3,5-dichioro-benzene
2,6-Dichioro-4-(1,1-dimethylethyl)phenol
3-Trifluoroacetoxypentadecane.
Benzenamine, 3 4-dichloro-

Benzene, 1,2-dichioro-3-methyl-

Benzene, 1,d-dichloro-

methanol, alpha., alpha

Naphthalene,2-methor
| Pentane, t-buoy- _____[[B
\ert-Buty! ety ther

1Methosy2propyla
-Propen-2-a formate
pSs— 2 Butoxyethyi acetate
Lo e TSP R v

Phenol, 4metho
DT dra
P e

44,68 8-heptamethyl-
tane, 2,2,4-trimethy Indole

N.N,3,5-Tetramethylaniline
N.N-Dimethylformamide
n-Butylbenzenesulfonamide
Oxime-, methoxy-phenyl-_

Pentane, 2-isocyano-2,4 4-trimethyl-
Propanesulfonylacetonitrile

Benzyl Benzoate

P i 11-Bipheny, -methy
[oieiyiene gycoldienytemer  RER A,
RSl E :

viane tyoo manomaa aEher

Butanoic acid, propyl ester Bromoform
Decanoic acid, ethyl ester

noic acid, methyl ester

Pyrazine, 2,3-dimethyl- Butane, 1,2.2-tribromo-
Pyrazine, 2-ethyl-6-methyl- [
Pyrazine, 3-ethyl- Cyclopropane, pentachloro-
Diisobutyl adipate Pyrazine, ethyl- Dibromochloromethane
Diisobutyl Ethanol, 2-[2-(2-eth fene, 3-methyl- Pyrazine,trimethyl-
Dod 3 o Ethanol, 2-butoxy- 2,4-Dimethylsty Pyridine

Triethylene glycol ethyl ether Pyridine, 2,3-dimethyl-
Ethyl Acetat 14 xadiene, 1-met iyl Pyridine, 2-ethyl-

Ethyl Benzoate Pyridine, 2-methyl-
Pyridine, 3-methyl-
Pyridine, 3-phenyl-

form
Di(sec-butyl) 2-methylsuccinate

Ethane, 1,1-oxybis[2-methoxy- fene, 2-butyl-5-hexyloctahydro-
Methane, bromodichloro-

Methylene Chioride

Phenol, 2-chioro-4-(1,1-dimethylethyi)-
Tetrachloroethy

Dodecanoic acid, ethyl ester 2,6-Diisopropyinaphthalene

Acenaphthef
naphthylene, 1,2-

Anthracene, 1-methyl-

Formic acid, butyl e
Gerany Isolongifolene, 4,5,9,10-dehydro- Azulon

50-500 pg/m?
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Toxic Units (Health Exposure Units, HEU)

[ ]i
HEU, = ZE

Indoor air quality following NTP 972 from INSHT (2013)

Health effects Toxic units (HEU)
none <1
some-light 1-10
frequent-important 10-100
very frequent-serious >100
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Real Example I. Single source identification
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Concentration, OH & HEU (%)

30,0
25,0 % pg/m3
m%O0U
m % HEU
20,0
15,0
10,0
5,0
0,0
Q Sy O 9 &, . % Y G, D O ZONENo! Yo O % G On O % % 2 G
% /))% " %, g %, %, % T, G, O W S O)@?}/ o \po“o ? ;”o,)e & S B, %, "0 % V%, Doy i Vg
% %fg %% (‘(9/70 % @”0@ s, o 7, % © % \’5),)) S, 2, Zo, D S % % %o KT %, S %“e % ,oo' %&, 4’(’},1 o% o
2 0 % ., Y 7y 0 o & %, k. O % b 0 U O 0 TH o,
o o T, % 2 e, T, 6 U % % S e %, © . So. b % b
. 7 ° o K7 TN s % % 0 % %, wy T,
P (o) () 2N Y 0, O (e] %. W, B, o %y
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Concentration, OU & HEU (%). By Chemical Family

45,0
40,0
35,0 H % pg/m3
% OU
30,0 = %HEU
25,0
20,0
15,0
10,0
P & % 5, O % K
Q & J < % <, < <
% & 4/ 0 %, 4 5/ 4 % % o
0 ) 8 (@ o % & % 2 Q
e Op o Op J‘)(‘(\ OO <5 <
% \
<&
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Real Example Il. Multiple source identification

MCounts]
1 40400
z et Ny ER

] hexilo ]
257 -
20 -

] <4— cido  pentadecanoico ]
15] -

] «—ftdto e dbutlo ]

] 2-none n-1-ol ]
18 -
0o} 3

Vo) 04 -ditertbutifencl

1 40400 4 - n N ~

] T~ < buiibencenosufo i m ida Bano

] \A
25 |

] difenil  éter ]

3 <«——ftalato  de dibutlo 3

3 decameticciclopentasiloxano ]
267 -

1 dietlengic ol 1

diefl ger T E




Concentration, UO & UEP (%)

V4 ~
Salén Baho
70 70
B bajante cocinas
B bajante residuales
60 i . 60
M bajantes+materiales
50 50
X
2 40 40
30 30
20 20
10 10
0 0
QUIMICA ODORIFERA NOCIVA QUIMICA ODORIFERA NOCIVA
tipo de contaminacion tipo de contaminacion

25




Probable sources of majority chemical compounds

Localizacién Compuesto Familia Materiales reforma Bajantes Shunt
2-nonen-1-ol ALCO antioxidantey fragancias
benzaldehido ALDE yeso, emplastes, conglomerados, alcantarillado
protectores UV
salicilato de hexilo ES detergentes,
salén suavizantes
2-etilnaftil éter ET fragancias
3-fenil-2-propenal ALDE inhibidor de corrosidn
metilmercaptano S alcantarillado
octadecano H plastificante PVC alcantarillado
p-cumilfenol ALCO antioxidante policarbonato moho
2,4-ditertbutilfenol ALCO antioxidante polietileno, lubricantes,
estabilizador gomas
2,6-dimetil-7-octen-2-ol ALCO fragancias, jabones
butilbencenosulfonamida N aislante, plastificante de poliamidas
(nylon)
difenil éter ET fluido intercambiador de calor
y lubricantes
bafio dietilenglicol dietil éter GLI-ET pinturas, tuberias
alineamientos cemento
decametilciclopentasiloxano SILO desengrasantes, lubricantes
bisfenol A ALCO antioxidante policarbonatoy
revestimientos tableros
con poliuretano
undecanal ALDE ceras lubricantes, aislantes alcantarillado
nonadecano H alcantarillado perfumes
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Most likely sources of the compounds responsible for the perceived odor

materiales de

elementos comunes

localizacion tipo olor compuesto familia ., . < s S
construccion recientes evacuacion/ventilacion
benzaldehido ALDE alcantarillado
emplastes, conglomerados, protectores UV
mpl .
3 octanal ALDE emplastes alcantarillado
salén
metilmercaptano S alcantarillado
escatol N
nonanal ALDE recubrimientos tuberias, rellenos alcantarillado
decanal ALDE neopreno, emplastes, linoleum, resinas alcantarillado
oléicas
alfa-isometilionona CE productos de limpiezay
fragancias
2-metilbutanal ALDE suavizantes y cosméticos
undecanal ALDE aislantes de sellado alcantarillado
baio
difenil éter ET . . o ,
resinas epoxi y recubrimientos tuberias
etilenglicol fenil éter GLI-ET conservante detergentes
. Sticos
inturas,colas, relleno gomas y cosme'
fenilmetanol ALCO P 8 desodorizantes
2,4-ditertbutilfenol ALCO estabilizador gomas sintéticas
2-octilmercaptano S sellados y recubrimientos goma
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Conclusions

=  SPME with dynamic adsorption is a proven technique to monitor Volatile Organic
Compounds (VOCs) in air.

= Constant flow and total volume are the most important parameters to make
results reproducible.

= |dentification (qualitative) and quantitation are available approaches to give good
results in indoor air analysis.

= Interpretation is possible by calculating Odor Units (UO), to correlate actual odor
measurements and Nocive Units (UEP)
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