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What is new in COPERT v5.9.1
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Overview of updates

• Revision of consumption of LDVs running in liquid fuels

• Revision of VOC & CH4 emission factors of all diesel vehicles

• Revision of N2O, CO, NOx, NH3, PM, SPN23, consumption of diesel HDTs & coaches

• Revision of NMVOC compounds of LDVs

• Revision of PM & PN emission factors from brake wear

• Introduction of biogas

• Other minor changes, software improvements & bug corrections
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Revision of consumption of LDVs 

running in liquid fuels
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Revision of consumption of LDVs - Overview

• Who: European Commission 

• What: First real-world data on Consumption & CO2 data based on 

OBFCM devices

• >3M Euro 6 cars running in liquid fuels

• >100k vans running in liquid fuels

• Where: All EU Member States

•  Why: Integration of the gap between the Type – Approval and 

Real-world consumption & CO2

New cars registered in 2021 & 2022

https://climate-energy.eea.europa.eu/topics/transport/real-world-emissions/intro
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Revision of consumption factors of Passenger Cars

*Including mild hybrid electric vehicles (MHEV) with 48V or lower energy battery voltage
**Small (A-B)/Medium(C)/Large (D,E,F) classification is based on the European vehicle segment classification.**
Source: https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types 

• Grid energy into the vehicle: Grid energy into the battery with an 

15% offset increase for charging losses

• Charge Sustaining mode corresponds to 64% of the total distance 

• Charge Depleting mode corresponds to 36% of the total distance:

• Pure electric mode is 70% of charge depleting distance

• Fuel consumed in 30% of charge depleting distance

https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
https://alternative-fuels-observatory.ec.europa.eu/general-information/vehicle-types
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Revision of consumption factors of vans

• Petrol & Diesel Vans:

• Allocation based on Reference Mass

• N1-I < 1,350kg

• N1-II <1785kg

• N1-III>1786kg

Petrol N1-III: Same consumption factor revision as petrol N1-II  
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Revision of consumption of LDVs - Impacts

•  Revision of the consumption factors for vehicles running in liquid fuels in COPERT: 

• Cars were previously overestimated from -7% to +24% with an average of 14%

• Vans were previously overestimated from +2% to +31% with an average of 11%

• Impact on inventories (customized ranges for each EU country shall be used) on average:

• w/o energy statistical balance, changes for reported energy consumption & CO2 would: 

• drop for cars by ~ 14% 

• drop for vans by ~ 11%  

• With energy statistical balance, changes to adjusted mileage (to match total fuel consumed) would range:

• Increase for cars by ~ 14% 

• Increase for vans by ~ 11% 

• OBFCM data are available from 2021 → For older vehicles, entered the market prior to OBFCM data (before 2021), the 

same relative difference has been applied

• More data are expected the coming years & expansion to all vehicles & powertrains (Euro 7 regulation)
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Revision of emission factors 
of diesel vehicles
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Revision of EFs for diesel LDVs & HDVs - Overview

• What: mainly CH4 & VOC for Euro 5/V and later diesel vehicles

• Corrections also applied in other pollutants for trucks & coaches in which differences occurred: N2O, CO, NOx, 

NH3, PM, SPN23, EC

• Why: Differences in VOC, CH4, N2O emission factors identified compared to HBEFA in diesel vehicles

Diesel engines emit low CH₄ by nature, but typical diesel aftertreatment system do not target directly CH4, 

but only VOC and NOX → Recent data indicate that tailpipe VOC and CH4 for had been underestimated in 

modern diesel LDVs:

• tailpipe VOC ~ 10-20mg/km (instead of 2mg/km) 

• tailpipe CH4 up to 50% (instead of <15%)

• However, values are lower for HDVs due to higher temperature-combustion

• Who: Data from TUG (tailpipe) & LAT (engine-out & tailpipe)
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CH4 & VOC for cars & LCVs
VOC had been 

underestimated by one 
order of magnitude

Tailpipe CH4 up to 50% 
of VOC in diesel cars

VOC had been 
underestimated by one 

order of magnitude Tailpipe CH4 up to 
50% of VOC in diesel 

LCVs
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CH4 & VOC for trucks & coaches
Tailpipe VOC at 
similar levels in 

Euro V HDVs 

Tailpipe VOC much 
lower in Euro VI HDV

Tailpipe CH4 lower in 
Euro VI HDVs due to 

lower VOC

tailpipe CH4 lower in 
Euro V HDVs 
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A sneak peak of changes in other pollutants for HDVS
Higher PM in higher 

speeds in Euro V 
HDVs 

Higher CO in higher 
speeds in Euro V 

HDVs 

Lower NOX in 
Euro VI HDVs 

SPN at similar levels 
in Euro VI HDVs
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Revision of EFs for diesel LDVs & HDVs - Impacts

• Revision of emission factors in diesel vehicles lead to significant changes in VOC, CH4, NMVOC as well as N2O 

for both Euro 5/6 LDVs and Euro V/VI HDVs

• Alignment between COPERTv5.9.1 and HBEFA

• Estimated Impact on national emission inventories:

• LDVs: 

– Great increase (>50%) in VOC & CH4 for vans 

– Lower increase (< 20%) for passenger cars due to lower share of diesel vehicles

• HDVs*:

– Decrease in VOC (<20%), CH4 (~25%) and NH3 (<20%)

– Great increase (>100%) for N2O and CO (~20%)

– Lower changes in other pollutants (NOx, PM, SPN23) and energy consumption

*Emission factors for urban buses have not been updated.
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Revision of NMVOC compounds 

for Euro 5 & 6 LDVs & V/VI HDVs
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Revision of NMVOC compounds - Overview

• Who: Marques, B. et al. (2022, 2025)

• What: NMVOC speciation of Euro 5 & 6 petrol & diesel LDVs using B7 & E10

• Why: Great differences compared to older vehicles

• Measurements:

i. Positive matrix factorization analysis on proton transfer reaction time-of-flight mass spectrometer datasets with 1s resolution (PTR-ToF-MS)

ii. Merging PTR-ToF-MS & automated thermal desorption gas chromatography mass spectrometer (ATD-GC-MS) datasets for identifying 147 NMVOC 

compounds

iii. three Euro 5 & three Euro 6 vehicles (2 petrol – PFI & GDI- and 1 diesel) sampled on a roll-bench chassis dynamometer during the Artemis driving 

cycle (Urban Cold & Motorway)

iv. carried out at the Environment, Planning, Safety, and Eco-design Laboratory (EASE) of the Gustave Eiffel University

• Key takeaways:

i. GDI petrol exhibits the highest emissions during both cycles, followed by PFI petrol, and finally diesel

ii. emissions are dominated by unburnt fuel and incomplete combustion products

iii. Diesel emissions are mostly represented by oxygenated compounds (65%) and aliphatic hydrocarbons (23%)

iv. GDI and PFI exhaust emissions are composed of monoaromatics (68%) and alkanes (15%)

https://www.mdpi.com/2305-6304/10/4/184
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Revision of NMVOC groups for Euro 5 & 6 LDVs
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Revision of NMVOC groups for Euro 5 & 6 LDVs

Groups for all vehicles
Alkanes
Cycloalkanes
Alkenes
Alkynes
Aldehydes
Ketones
Aromatics
Total (<100%)

Euro 5 Euro 6 Euro 5 Euro 6
acids 0.1% 20.8% 1.2% 41.6%
alcohols 1.0% 2.6% 0.9% 2.3%
nitrocompounds 0.2% 5.6% 0.9% 4.5%
oxygenated compounds 0.0% 3.0% 1.4% 3.3%
Sum 1.4% 32.0% 4.4% 51.7%

Petrol Diesel
"Other" categories

“Others” allocation

Previously

Now: Update newer vehicles

Others

Groups for Euro 5 & 6 petrol/diesel LDVs
Alkanes
Cycloalkanes
Alkenes
Alkynes
Aldehydes
Ketones
Aromatics
Alcohols
Acids
Other oxygenated compounds
Total (=100%)
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Key compounds of NMVOC
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Revision of NMVOC compounds - Conclusions

➢ Key changes:

• Expanded list of NMVOC compounds for newer Euro 5 & 6 petrol/diesel LDVs compared to older vehicles

• Different bio-blend between newer and older vehicles

• Great difference in acids and oxygenated compounds, especially in diesel vehicles

➢ Key Groups:

• Diesel: Mainly aldehydes, ketones and acids with reduction of aliphatics & aromatics for newer LDVs

• Petrol: Still majority is aromatics, reduction of aliphatics & alkanes for newer LDVs, but slightly increase 

in aromatics & carbonyls

➢ Key compounds:

• Diesel: Increased acetaldehyde & acetone in new LDVs, followed by formaldehyde (reduced compared to 

older LDVs)

• Petrol: Toluene, xylene, butane & alkanes with C > 13 in new LDVs & increase in acetaldehyde
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Revision of PM & PN emission factors

 from brake wear
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• What: PM & PN emission factors of LDVs from brake wear 

• How: Literature review of all measurements follow a GTR24-

compliant approach based on most recent research (e.g. 

Giechaskiel et al. (2024)) & fleet’s average mass

• Why: Euro 7 Regulation introduces brake PM10 emission 

limits for LDVs based on GTR 24 methodology by PMP

Revision of brake emissions factors

Powertrain Friction share 
coefficient in GTR

PEV 0.17

PHEV 0.34

HEV 0.52-0.9

ICEV 1

Next steps: 
• Revision of brake wear from HDVs 
• Revision of tyre wear emissions

https://www.mdpi.com/2073-4433/15/1/97
https://www.mdpi.com/2073-4433/15/1/97
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Revision of brake emissions factors

Impact of revision on emission inventories:

– Up to ~20% increase and on average ~14% more PM from brake wear for ICEV 
based recent data measuring WLTP-brake cycle & increasing vehicle weight

– ~10% lower PM brake emission factors for electrified vehicles based on updated 
friction share coefficients

– At least 60% reduction in PM from brake wear is expected in the future due to 
Euro 7 brake emission limits

– PN from brake wear not previously in COPERT 

– No change on PM from tyre & road wear
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Introduction of biogas 
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Introduction of biogas 

• What: Introduction of biogas as vehicle fuel in COPERT

• Why: The use of biogas as road fuel has developed, as it can 

provide a renewable alternative to fossil natural gas (CNG or 

LNG). The biogas share in CNG used in transport varies from 

country to country: >95% in Sweden and Denmark, 90% in the 

Netherlands, 63% in Norway, 60% in Germany, 19% in Italy 

(2020), 1% in Spain and Portugal

• How: Literature review and market study.

Sources:
IRENA, 2017
European Biogas Association
Swedish Gas Association, 2024
Natural & bio Gas Vehicle Association, 2022
Green Gas Mobility Summit, 2023
Gupta et al., 2023

https://www.irena.org/publications/2017/Mar/Biogas-for-road-vehicles-Technology-brief
https://www.europeanbiogas.eu/wp-content/uploads/files/2013/10/eba_biomethane_factsheet.pdf
https://www.energigas.se/Media/1ernoznh/biomethane-in-sweden-240327.pdf
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://www.gnvmagazine.com/en/new-data-proves-rapid-growth-of-biomethane-in-european-transport/?utm_source=chatgpt.com
https://greengasmobilitysummit.com/noticia/the-use-of-biomethane-hydrogen-and-natural-gas-in-heavy-transport-has-avoided-the-emission-of-500000-tonnes-of-co2-in-spain-and-portugal/?utm_source=chatgpt.com
https://greengasmobilitysummit.com/noticia/the-use-of-biomethane-hydrogen-and-natural-gas-in-heavy-transport-has-avoided-the-emission-of-500000-tonnes-of-co2-in-spain-and-portugal/?utm_source=chatgpt.com
https://greengasmobilitysummit.com/noticia/the-use-of-biomethane-hydrogen-and-natural-gas-in-heavy-transport-has-avoided-the-emission-of-500000-tonnes-of-co2-in-spain-and-portugal/?utm_source=chatgpt.com
https://greengasmobilitysummit.com/noticia/the-use-of-biomethane-hydrogen-and-natural-gas-in-heavy-transport-has-avoided-the-emission-of-500000-tonnes-of-co2-in-spain-and-portugal/?utm_source=chatgpt.com
https://greengasmobilitysummit.com/noticia/the-use-of-biomethane-hydrogen-and-natural-gas-in-heavy-transport-has-avoided-the-emission-of-500000-tonnes-of-co2-in-spain-and-portugal/?utm_source=chatgpt.com
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
https://www.sciencedirect.com/science/article/abs/pii/S0360319922055112#:~:text=This%20review%20focuses%20on%20the%20role%20of%20biogas,biogas%20production%20and%20upgradation%20techniques%20are%20also%20detailed.
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Introduction of biogas 

• Biogas' composition depends on the feedstock and the conditions in the digester

• It primarily consists of CH4 (~60%) and CO2 (~30%) & some minor amounts of: N2, H2O, H2S, CO, 
NH3, siloxanes and VOCs

• Biogas requires upgrading and purification to reach gas quality standards, for its use as vehicle fuel and 
its distribution via existing gas pipeline infrastructure
• Purification: Removal of contaminants and pollutants (H2S < 5pmm, water vapour, VOCs, siloxanes)

• Upgrading: CO2 removal, 95% - 99% CH4 content, reaches the high energy content required for vehicle fuels

• Biomethane can then be used:
• as an alternative to natural gas (compressed biomethane) in NGVs or bi-fueled vehicles, in any blend proportion. 

• in the form of liquefied biogas (LBG or bio-LNG)

• Upgraded biogas specifications & bio/fossil blend will be provided as an option to COPERT user
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Other improvements & bug corrections
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Minor corrections in COPERT v5.9

• Correction of VOC for petrol HEV/PHEV cars

• Capability of year range up to 2055

• Export in CRT format

• Mileage degradation for CH4

• Export NMVOC speciation for timeseries 

• Capability of studded tyres selection

• Other minor changes & corrections of software bugs
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Overall impact of COPERTv5.9.1 

on emission inventories
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Overall impact of COPERTv5.9.1 in inventories

*Growth is calculated compared to v5.8.1 using the latest EU data available. 

Variations may occur among the national emission inventories of EU Member States

% Growth*
Passenger 

Cars

Light 
Commercial 

Vehicles

Heavy-Duty 
Trucks

Buses L-category Total

>50% VOC, CH4 N2O N2O N2O

20% to 50% CH4 CO

5% to 20%
VOC, PM & 

heavy metals
PM & heavy 

metals
PM & heavy 

metals
VOC, CH4, PM & 

heavy metals

-20% to -5%
EC, CO2, CO, 

SO2
EC, CO2, SO2 VOC, NH3, PN

EC, CO2, VOC, 
NH3, SO2

EC, CO2, SO2

< -20% CH4

Minor (+-5%) 
or no change

Rest Rest Rest Rest Rest Rest
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Planned updates for next year



31

Planned updates for next year

• Revision of emission factors from L-category vehicles

• Revision of emission factors of (P)HEV & CNG vehicles

• Introduction of battery electric & fuel cell trucks

• Regular software updates and improvements

• Other user requests & continuous collection of RDE data
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Thank you for your attention!

For more information, please see our website or 
contact us at support@emisia.com

https://copert.emisia.com/
mailto:support@emisia.com
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Backup slides
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Passenger Cars

OBFCM data
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NMVOC speciation for Euro 5 vehicles
Diesel

petrol PFI petrol GDI petrol diesel
acetic acid 0.011% 0.000% 0.006% 20.213%
acrylic acid 0.004% 0.000% 0.002% 0.059%
butanoic acid 0.005% 0.000% 0.002% 0.024%
crotonic acid 0.009% 0.000% 0.004% 0.177%
formic acid 0.000% 0.000% 0.000% 0.138%
others 0.004% 0.000% 0.002% 0.048%
oxalic acid 0.063% 0.054% 0.059% 0.000%
pentanoic acid 0.009% 0.000% 0.004% 0.000%
propanoic acid 0.006% 0.000% 0.003% 0.185%
sorbic acid 0.004% 0.000% 0.002% 0.000%
benzylic alcohol 0.008% 0.000% 0.004% 0.000%
ethanol 1.114% 0.613% 0.864% 0.042%
ethylphenol 0.006% 0.000% 0.003% 0.000%
methanol 0.246% 0.083% 0.165% 2.525%
phenol 0.015% 0.013% 0.014% 0.000%
1,3-butadiene 0.000% 0.245% 0.122% 0.043%
1-hexene 0.000% 0.000% 0.000% 0.119%
butene 0.000% 1.861% 0.930% 1.365%
cycloheptadiene 0.079% 0.031% 0.055% 0.000%
cyclohexadiene 0.231% 0.073% 0.152% 0.000%
cyclohexene 0.000% 0.130% 0.065% 0.086%
cyclopentadiene 0.341% 0.092% 0.216% 0.000%
cyclopentene 1.525% 0.216% 0.871% 0.141%
ethylene 0.000% 0.000% 0.000% 0.000%
others 0.000% 0.073% 0.037% 6.387%
pentene 0.000% 0.817% 0.408% 0.370%
propadiene 0.000% 0.000% 0.000% 0.000%
propylene 0.000% 1.135% 0.568% 0.298%
acetylene 0.000% 0.000% 0.000% 0.000%
others 0.039% 0.000% 0.020% 0.000%
propyne 0.000% 0.000% 0.000% 0.000%
2-methylheptane 0.000% 0.000% 0.000% 0.000%
2-methylhexane 0.000% 0.323% 0.161% 0.000%
3-methylheptane 0.000% 0.000% 0.000% 0.000%
3-methylhexane 0.000% 0.624% 0.312% 0.000%
alkanes C10-C12 0.944% 3.647% 2.296% 1.916%
alkanes C>13 1.912% 0.639% 1.275% 4.736%
decane 0.618% 0.085% 0.352% 2.079%
heptane 2.449% 0.305% 1.377% 0.218%
hexane 5.211% 0.932% 3.072% 0.000%
isodecane 0.000% 2.052% 1.026% 0.000%
isohexane 0.000% 0.898% 0.449% 0.000%
isononane 0.000% 11.688% 5.844% 0.000%
isooctane 0.000% 6.873% 3.436% 0.000%
isopentane 0.000% 0.214% 0.107% 0.000%
nonane 2.041% 1.380% 1.711% 1.209%
octane 2.392% 1.950% 2.171% 0.331%
pentane 0.000% 0.129% 0.065% 0.000%

alcohols

aliphatics

alkenes

alkynes

alkanes

Group Subgroup Species
Petrol

acids

Diesel

petrol PFI petrol GDI petrol diesel
1,2,3 trimethylbenzene 1.139% 0.977% 1.058% 0.000%
1,2,4 trimethylbenzene 5.370% 5.268% 5.319% 0.000%
1,3,5 trimethylbenzene 1.944% 1.691% 1.817% 0.000%
benzene 7.370% 6.662% 7.016% 2.030%
C9 8.052% 16.046% 12.049% 0.430%
C8 0.000% 0.000% 0.000% 0.190%
C12 0.076% 0.000% 0.038% 0.031%
C11 0.282% 0.050% 0.166% 0.064%
C10 2.962% 2.936% 2.949% 0.277%
C>13 0.033% 0.000% 0.017% 0.046%
ethylbenzene 5.446% 3.102% 4.274% 0.000%
ethylbenzene/xylenes 0.000% 0.000% 0.000% 0.132%
indane 0.000% 0.000% 0.000% 0.000%
indene 0.123% 0.098% 0.111% 0.000%
m,p-xylene 14.779% 10.807% 12.793% 0.000%
naphthalene 1.141% 0.765% 0.953% 0.000%
o-xylene 5.957% 4.618% 5.288% 0.000%
styrene 0.670% 0.695% 0.682% 0.000%
toluene 15.210% 5.975% 10.592% 0.236%
acetaldehyde 4.201% 0.682% 2.441% 19.412%
acrolein 0.271% 0.082% 0.177% 2.712%
benzaldehyde 1.489% 0.123% 0.806% 0.021%
butyraldehyde 0.025% 0.000% 0.013% 0.767%
crotonaldehyde 0.000% 0.000% 0.000% 0.354%
formaldehyde 0.132% 0.088% 0.110% 2.862%
hexanal 0.000% 0.000% 0.000% 0.038%
isobutanaldehyde 0.000% 0.000% 0.000% 0.642%
methacrolein 0.275% 0.076% 0.175% 0.453%
propionaldehyde 0.000% 0.000% 0.000% 8.150%
tolualdehyde 0.000% 0.000% 0.000% 0.016%
valeraldehyde 0.000% 0.000% 0.000% 0.379%
acetone 0.771% 0.169% 0.470% 7.570%
acetophenone 0.595% 0.405% 0.500% 0.000%
methylethylketone 0.126% 0.029% 0.078% 0.000%
others 0.355% 0.368% 0.361% 0.089%

1.687% 0.910% 1.298% 1.794%
acetonitrile 0.117% 0.168% 0.142% 0.104%
acrylonitrile 0.023% 0.013% 0.018% 0.000%
nitroethane 0.000% 0.000% 0.000% 0.059%
nitroethylene 0.000% 0.000% 0.000% 0.016%
nitromethane 0.058% 0.022% 0.040% 5.451%
others 0.000% 0.000% 0.000% 0.000%

0.034% 0.000% 0.017% 2.965%

100.000% 100.000% 100.000% 100.000%

Group Subgroup Species
Petrol

nitrocompounds

other oxygenated compounds

aromatics

carbonyls

aldehydes

ketones

cycloalkanes
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NMVOC speciation for Euro 6 vehicles
Diesel

petrol PFI petrol GDI petrol diesel
acetic acid 0.427% 0.187% 0.307% 40.022%
acrylic acid 0.065% 0.000% 0.032% 0.088%
butanoic acid 0.000% 0.000% 0.000% 0.025%
crotonic acid 0.490% 0.057% 0.273% 0.158%
formic acid 0.236% 0.127% 0.182% 0.442%
others 0.407% 0.144% 0.275% 0.095%
oxalic acid 0.081% 0.080% 0.081% 0.041%
pentanoic acid 0.029% 0.009% 0.019% 0.000%
propanoic acid 0.066% 0.000% 0.033% 0.719%
sorbic acid 0.056% 0.000% 0.028% 0.000%
benzylic alcohol 0.021% 0.011% 0.016% 0.051%
ethanol 0.630% 0.634% 0.632% 0.064%
ethylphenol 0.019% 0.009% 0.014% 0.000%
methanol 0.177% 0.181% 0.179% 2.157%
phenol 0.038% 0.054% 0.046% 0.033%
1,3-butadiene 0.745% 0.854% 0.799% 0.287%
1-hexene 0.123% 0.646% 0.384% 0.000%
butene 12.365% 6.116% 9.241% 0.700%
cycloheptadiene 0.000% 0.000% 0.000% 0.000%
cyclohexadiene 0.000% 0.000% 0.000% 0.000%
cyclohexene 0.550% 0.329% 0.440% 0.000%
cyclopentadiene 0.000% 0.339% 0.170% 0.083%
cyclopentene 0.615% 0.547% 0.581% 0.071%
ethylene 0.032% 0.044% 0.038% 0.322%
others 0.000% 0.150% 0.075% 0.000%
pentene 0.159% 1.729% 0.944% 0.066%
propadiene 1.014% 1.002% 1.008% 0.123%
propylene 4.805% 3.294% 4.050% 2.773%
acetylene 0.189% 0.094% 0.142% 0.304%
others 0.000% 0.000% 0.000% 0.000%
propyne 0.000% 0.030% 0.015% 0.000%
2-methylheptane 0.391% 0.057% 0.224% 0.000%
2-methylhexane 0.448% 0.322% 0.385% 0.000%
3-methylheptane 0.314% 0.349% 0.332% 0.000%
3-methylhexane 0.521% 0.835% 0.678% 0.000%
alkanes C10-C12 0.114% 0.711% 0.412% 0.339%
alkanes C>13 0.800% 15.281% 8.041% 0.890%
decane 0.016% 0.894% 0.455% 0.845%
heptane 2.660% 0.121% 1.390% 0.000%
hexane 2.454% 0.609% 1.531% 0.070%
isodecane 0.146% 0.468% 0.307% 0.104%
isohexane 0.844% 0.626% 0.735% 0.000%
isononane 0.688% 2.150% 1.419% 0.221%
isooctane 2.770% 3.370% 3.070% 0.082%
isopentane 0.165% 0.114% 0.140% 0.000%
nonane 0.138% 0.674% 0.406% 0.135%
octane 0.204% 0.580% 0.392% 0.069%
pentane 0.137% 0.058% 0.098% 0.000%

aliphatics

alkenes

alkynes

alkanes

Group Subgroup Species
Petrol

acids

alcohols

Diesel

petrol PFI petrol GDI petrol diesel
1,2,3 trimethylbenzene 0.385% 0.779% 0.582% 0.087%
1,2,4 trimethylbenzene 2.353% 3.823% 3.088% 0.248%
1,3,5 trimethylbenzene 0.907% 1.101% 1.004% 0.147%
benzene 5.145% 4.762% 4.953% 2.726%
C9 4.413% 7.000% 5.707% 0.706%
C8 0.000% 0.120% 0.060% 0.000%
C12 0.021% 0.131% 0.076% 0.111%
C11 0.190% 0.437% 0.313% 0.172%
C10 1.490% 2.310% 1.900% 0.198%
C>13 0.000% 0.000% 0.000% 0.057%
ethylbenzene 2.843% 2.989% 2.916% 0.019%
ethylbenzene/xylenes 0.000% 0.000% 0.000% 0.000%
indane 0.000% 1.595% 0.797% 0.000%
indene 0.000% 0.000% 0.000% 0.000%
m,p-xylene 9.714% 9.855% 9.784% 0.089%
naphthalene 0.176% 1.511% 0.844% 0.017%
o-xylene 3.386% 4.000% 3.693% 0.049%
styrene 0.687% 1.084% 0.885% 0.044%
toluene 18.556% 9.280% 13.918% 0.318%
acetaldehyde 2.221% 1.372% 1.796% 15.518%
acrolein 0.109% 0.054% 0.082% 2.082%
benzaldehyde 0.426% 0.242% 0.334% 0.037%
butyraldehyde 0.032% 0.075% 0.054% 0.000%
crotonaldehyde 0.000% 0.000% 0.000% 0.372%
formaldehyde 3.239% 0.156% 1.697% 5.861%
hexanal 0.000% 0.000% 0.000% 0.068%
isobutanaldehyde 0.000% 0.000% 0.000% 0.345%
methacrolein 0.196% 0.074% 0.135% 0.048%
propionaldehyde 0.000% 0.000% 0.000% 0.000%
tolualdehyde 0.000% 0.000% 0.000% 0.000%
valeraldehyde 0.000% 0.000% 0.000% 0.128%
acetone 1.134% 0.554% 0.844% 8.942%
acetophenone 0.412% 0.275% 0.344% 0.014%
methylethylketone 0.242% 0.068% 0.155% 0.000%
others 1.411% 0.141% 0.776% 0.254%

1.424% 0.371% 0.898% 2.115%
acetonitrile 0.124% 0.106% 0.115% 0.196%
acrylonitrile 0.022% 0.026% 0.024% 0.051%
nitroethane 0.000% 0.000% 0.000% 0.017%
nitroethylene 0.000% 0.000% 0.000% 0.037%
nitromethane 0.053% 0.021% 0.037% 3.812%
others 1.079% 0.466% 0.772% 0.407%

1.464% 1.335% 1.399% 3.329%

100.000% 100.000% 100.000% 100.000%

cycloalkanes

nitrocompounds

other oxygenated compounds

Species
Petrol

aromatics

carbonyls

aldehydes

ketones

Group Subgroup
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