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Annoyance caused by odorous compounds
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IDENTIFYING ODOROUS COMPOUNDS

“ODOR
CHARACTER
FROFILES

Andrew DravnieRs

~

Compound (IUPAC Name*)

Chemical Formula (Yesple)

2-propene-1 thiol
1-thiol-pentane
Benzyl mercaptan
2-butene-1-thiol
Dimethyl sulfide
Ethyl mercaptan
Hydrogen sulfide
Methyl mercaptan
Propyl mercaptan
Sulfur dioxide
tert-Butylthiol
Thiocresol
Ammonia
Thiophenol
Geosmin
Methylisoborneol

(...)

C3H6S
C5HSS
C7HS8S
C4HS8S
C2H6S
C2H6S
H2S
CHA4S
C3HS8S
SO2
C4H10S
C7HS8S
NH4
C6H6S
C12H220
C11H200

For this research: 468 compounds listed

[ Inventario de emissdes de compostos odorantes das unidades da ArcelorMittal Tubarao
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IDENTIFYING SOURCES OF VOC IN THE STUDY REGION
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IDENTIFYING SOURCES OF H,S IN THE STUDY REGION
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IDENTIFYING SOURCES OF H,S IN THE STUDY REGION
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IDENTIFYING OTHER SOURCES OF ODOROUS

COMPOUNDS
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CHEMICALLY SPECIFY VOC EMISSIONS -

' Industrial | ' Non-Industrial

I e o o e e e D L e — - L e e e L L L D D . - — |
Sintering Stack emission - Jiun-Horng et al. (2008) Refueling Profile - SPECIATE 2561
Emission Simple Possible Possible Emission Simple Possible Possible
Name Weight Forrr?ula Odor? (by Odor? (by Name Weight (%) Forrr?ula Odor? (by  Odor? (by
(%) Formula) Name) g Formula) Name)
n-Butane 0.03 C4H10 Yes Yes 2,3-dimethylpentane 3.2 C7H16 Yes Yes
Isopentane 0.08 C5H12 Yes Yes 2,4-dimethylpentane 0.51 C7H16 Yes Yes
n-Pentane 0.04 C5H12 Yes Yes 3-methylpentane 2 C6H14 Yes Yes
2,2-Dimethylbutane 0.01 C6H14 Yes Yes Benzene 0.77 C6H6 Yes Yes
Cyclopentane 0.01 C5H10 Yes #N/D Ethane 0.01 C2H6 #N/D #N/D
2,3-Dimethylbutane 0.01 C6H14 Yes Yes Ethylbenzene 0.13 C8H10 Yes Yes
2-Methylpentane 0.02 C6H14 Yes Yes Isobutane 6.17 C4H10 Yes #N/D
3-Methylpentane 0.02 C6H14 Yes Yes Isopentane 30.56 C5H12 Yes Yes
n-Hexane 0.01 C6H14 Yes Yes
Methylcyclopentane 0.00 C6H12 Yes Yes
M, p-xylene 0.37 C24H30 Yes Yes
2,4-Dimethylpentane 0.00 C7H16 Yes Yes
N-butane 24.58 C4H10 Yes Yes
Cyclohexane 0.00 C6H12 Yes Yes
2-Methylhexane 0.01 C7H16 Yes Yes ( ves )
2,3-Dimethylpentane 0.00 C7H16 Yes Yes .
3-Methylhexane 0.01 C7H16 Yes Yes AP-42: Compilation of Air 5
2,2,4-Trimethylpentane 0.00 C8H18 Yes Yes Emissions Factors ;
@® sPECIATE
n-Heptane 0.01 C7H16 Yes Yes " United States &
Methylcyclohexane 0.01 C7H14 Yes Yes wEm Enviranmental Protection &

Agency .
(...)
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CHEMICALLY SPECIFY VOC EMISSIONS :

Source group Major references

SPECIATE 2569, 0217, 0013; Ciaparra et al. (2009); Li et al. (2018); USEPA (2008); Jiun-horng et al.

Steel industry (2008); Lin et al. (2012); USEPA, (2008a, 1979)

Landfill SPECIATE 0202

Airport SPECIATE 2571

Wastewater Treatment SPECIATE 3003, Jiang et al. (2017); Talaiekhozani et al. (2016); Mihelcic et al. (2012)
Vessels and Harbours Huang et al. (2018); Milazzo et al. (2017); Xiao et al. (2018)

Natural Gas Distribution SPECIATE 7197

Natural Gas Combustion USEPA (2008b)

Food industry Yeretzian et al. (2002); Nagorny and Francke (2005); Rappert and Miiller (2005)
Refuelling/Vehicles SPECIATE 2561; Chin and Batterman (2012); Wang et al. (2018); (USEPA, 2008c);
Thermal power Shi et al. (2015); Garcia et al. (1992); Li et al. (2017);

Electronic manufacturing Shen et al. (2018)
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METHODOLOGY 16
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QUANTIFYING ODOROUS EMISSION IN THE REGION

) ) ) . . Odour
?::i:i(;;gf;ﬁi:ltted n Tota(lkE;I/I;ll)ssmn threshold Scent/Smell Reference
(mg/m?)

Benzene 168.17 1.5 Sweet, Solvent Jiang et al. (2017)

Toluene 71.66 0.4  Rubber Tar, Jiang et al. (2017)
Naphthalene

Dodecane 29.91 11.8 Petrol, Alkane Jiang et al. (2017)

Pentane 29.80 350.0  Petrol Jiang et al. (2017)

Butane 24.07 1.0 Light petrol smell Jiang et al. (2017)

Propane 19.11 22000.0 Light petrol smell Jiang et al. (2017)

p-Xylene 8.80 0.052 Rubber Jiang et al. (2017)

Isopentane 5.58 3.92 Gasoline, Pleasant Nagata (2003)

Ethylbenzene 3.91 0.01 Sweet, Solvent Jiang et al. (2017)

N-butane 3.62 2916.51 Light petrol smell Nagata (2003)

Formaldehyde 3.30 006  ungentand Jiang et al. (2017)
rritating

O-xylene 2.61 0.77 Rubber Jiang et al. (2017)

N-pentane 2.44 4.22 Light petrol smell Nagata (2003)

N-decane 2.13 369  Vveak Petrol, Nagata (2003)
Bituminous

Methyl cyclohexane 2.02 0.62 Petrol Nagata (2003)
Gasoline to

n-Undecane 2.01 5.69 L. Nagata (2003)
1nexistent
Pungent, Fruity, .

Acetone 1.95 0.94 . Jiang et al. (2017)
Sweet, Minty

Styrene 1.86 05  Sweet Balsamic Nagata (2003)
Floral

N-octane 1.78 71.00 Gasoline Jiang et al. (2017)

Nonane 1.76 60.00 Gasoline Jiang et al. (2017)

(...)
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METHODOLOGY 18
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RANKING COMPOUNDS

19
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RANKING COMPOUNDS

Total emission Odor threshold Estimated concentration
Compound Odor/Smell
[kg/h] [mg/m?3] [mg/m?3]
Benzene 169.3400 1.50000 5.4585 Sweet, solventy
Toluene 71.9000 0.40000 2.3175 Rubber, Tarry, Naphthalene
Ammonia 3.2400 0.03000 0.1045 Pungent, Disturbing
Ethylbenzene 3.9901 0.01000 0.1286 Sweet, solventy
Hydrogen sulfide 3.4600 0.00006 0.1114 Rotten eggs
Ammonia (3.24 kg/h) Benzene (169.34 kg/h) Ethylbenzene (3.24 kg/h)
= Coke oven gas leak ‘!“ " Wet quenching 1 “\ = Coke plant stack 1
. = Wet quenching 2
= Coke plant coal loading = Coke plant stack 2

' = Wet quenching 3
= Unfolding coke oven A = Machinery and
Equipments

= Sintering

.“

. = Unfolding coke oven E
= Unfolding coke oven B

' = Coke plant stack 1
= Unfolding coke oven C P
. = Coke plant stack 2
= Unfolding coke oven D

= Others

= Others

Hydrogen sulfide (3.46 kg/h) Toluene (71.90 kg/h)

= Coke plant coal loading = Coke plant stack 1
’ = Coke oven gas leak “ = Coke plant stack 2
= Coke plant stack 3
= Wet quenching 2
= Sintering
’ = Wet quenching 3 ’ = Ship emissions
= Others = Others
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FUTURE RESEARCH — AMPLIFY DATABASE -

' What other sources are lefting a VOC/TRS profile
for a complete inventory
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FUTURE RESEARCH — MANAGEMENT PRACTICES -

| .
' What operational parameters are relevant to the
emission of odorous compounds
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]
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FUTURE RESERACH — DISPERSION MODELLING -
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