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Topics of presentation

• Description and the objectives of the study 
carried on within the cooperation with Flamish 
Environmental Agency (VMM)

• Sampled VOCs: BTEX (benzene, toluene, 
ethylbenzene and xylenes)

• Method of sampling of BTEX
• Method of analysis and parameters (GC/MS)
• Results
• Conclusions



Objectives of the project
• Investigation of the effects of a major infrastructural 

change of an important traffic artery in Mortsel
(Antwerp) on the regional air quality. It was expected 
that these infrastructural works will have a significant 
impact on the traffic density, which should result in a 
measurable and important effect on the air quality in 
this region.

• Monitoring the air pollutants: BTEX before the 
commencement of works (2003) and after completion of 
the works (2005)





Visualization of the new 
Antwerpesestraat



Sampling locations

• 1st measuring
period of 1
month June-
September
2003 (13
measuing 
locations)

• 2nd measuring
period in 
September-
October 2005 
(13 measuring 
locations)



Method of Sampling and 
Analysis

Radiello passive 
diffusive samplers for
VOCs (Fondazione 
Salvatore Maugeri,
Padova, Italy)
– Stainless steel net 

cylinder
– 100 mesh grid opening 

and 5,8 mm diameter 
packed with 530 ±30 
mg of activated 
charcoal, 35-50 mesh 
particle size



Shelter for Radiello samplers



• Samplers were exposed for 7 days periods (LOD 
around 0.01 � g/m3 depending on the compound)

• BTEXs (benzene, toluene, ethylbenzene, xylenes) were 
desorbed with CS2, 2FT was used as an internal
standard

• Analysis were performed with 3800 Varian Gas 
Chromatograph coupled with Mass Spectrometer (EI)

• A CP SIL PONA CB capillary column (Varian Inc.) 
with a length of 50 m, an ID of 0.21 mm and a film 
thickness of 0.5 � m



• GC oven temperature programme was as follows:
– start from 50ºC, held for 5 min
– increased to 80ºC with 6ºC/min
– increased to 135ºC with 15ºC/min
– finally increased to 220ºC with 20ºC/min and held for 

10 min

• The temperatures of injector, the transfer line, and the 
ion-trap were set at 240 ºC, 200 ºC and 220ºC, respectively

• The analysis of BTEX by mass selective detection 
following EI ionisation was based on the formation of an 
intense ion at m/z = 78 (benzene), 91 (toluene,
ethylbenzene and xylenes), 109 (2 fluoro-benzene)



Chromatogram of the sample
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Results before the renovation of the street
The average concentration of BTEX (±SD) (� g/m3) 

during the first sampling campaign

0.5 ± 0.30.9 ± 0.50.5 ± 0.32.8 ± 0.80.7 ± 0.2I-M 13

0.5 ± 0.31.5 ± 0.40.4 ± 0.33.1 ± 1.00.9 ± 0.3I-M 12

0.9 ± 0.42.3 ± 0.60.9 ± 0.37.1 ± 1.11.6 ± 0.4I-M 11

1.0 ± 0.32.6 ± 0.71.0 ± 0.37.3 ± 1.51.7 ± 0.3I-M 10

0.6 ± 0.21.4 ± 0.30.6 ± 0.24.8 ± 2.60.9 ± 0.2I-M 9

0.9 ± 0.32.6 ± 0.60.9 ± 0.37.3 ± 1.71.6 ± 0.4I-M 8

1.2 ± 0.33.3 ± 0.91.2 ± 0.410.6 ± 2.92.3 ± 0.6I-M 7

1.1 ± 0.32.9 ± 0.61.1 ± 0.29.0 ± 0.72.0 ± 0.4I-M 5

1.3 ± 0.53.3 ± 0.81.3 ± 0.410.9 ± 2.52.4 ± 0.6I-M 4

1.0 ± 0.42.7 ± 1.01.0 ± 0.39.1 ± 2.62.0 ± 0.7I-M 3

0.9 ± 0.42.6 ± 0.80.9 ± 0.37.2 ± 2.21.6 ± 0.5I-M 2

0.5 ± 0.21.5 ± 0.50.5 ± 0.25.0 ± 1.41.1 ± 0.3I-M 1

o-Xsylenem+p-XyleneEthylbenzeneTolueneBenzene

Volatile organic compounds
Location



Classification of the results

On the basis of achieved results, the sampling 
sites were classified into 3 groups according to 
the traffic density. Each group was 
characterized by different BTEX levels:

• 1) ‘heavily polluted’ (heavy traffic)
• 2) ‘moderately polluted’ (medium traffic)

• 3) ‘less polluted’ (low traffic)



The average concentrations of benzene (±SD) (� g/m3) 

according to traffic density classified by sampling sites 
and period of measurement during the first campaign

-1.10.70.7
(VMM, 

42R801)
Borgerhout

1.0 ± 0.21.0 ± 0.10.6 ± 0.10.8 ± 0.2
M1, M9,

M12, M13
Less 
polluted

2.1 ± 0.11.5 ± 0.11.3 ± 0.31.7 ± 0.2
M8, M10, 

M11
Moderately 

polluted

2.7 ± 0.21.9 ± 0.31.5 ± 0.32.2 ± 0.7
M2, M3, M4,

M5, M7
Heavily 

polluted

4321

Measurement period
Location



Sampling locations 
with different 
pollution levels 
of benzene before
the renovation 
of the street



The average concentrations of toluene (±SD) (� g/m3) 
according to traffic density classified by sampling sites 
and period of measurement during the first campaign

-4.63.04.2
(VMM, 
42R801)

Borgerhout

4.6 ± 1.32.7 ± 0.63.8 ± 2.13.8 ± 1.2
M1, M9,

M12, M13
Less polluted

8.2 ± 0.55.8 ± 0.46.5 ± 0.17.7 ± 0.8M8, M10, M11
Moderately 

polluted

11.2 ± 1.07.9 ± 1.27.7 ± 1.39.2 ± 3.3
M2, M3, M4,

M5, M7
Heavily 
polluted

4321

Measurement period
Location



The average concentrations of ethylbenzene (±SD)
(� g/m3) according to traffic density classified by 
sampling sites and period of measurement during the 
first campaign

-0.70.40.6(VMM, 42R801)Borgerhout

0.7 ± 0.10.3 ± 0.10.3 ± 0.10.4 ± 0.1
M1, M9,

M12, M13
Less polluted

1.3 ± 0.10.6 ± 0.10.9 ± 0.30.9 ± 0.1M8, M10, M11
Moderately 

polluted

1.4 ± 0.10.9 ± 0.20.9 ± 0.11.0 ± 0.4
M2, M3, M4,

M5, M7
Heavily 

polluted

4321

Measurement period
Location



The average concentrations of m+p-xylene (±SD)
(� g/m3) according to traffic density classified by 
sampling sites and period of measurement during the 
first campaign

-1.51.01.3(VMM, 42R801)Borgerhout

1.7 ± 0.31.1 ± 0.21.1 ± 0.51.1 ± 0.3
M1, M9,

M12, M13
Less polluted

3.0 ± 0.31.9 ± 0.12.8 ± 1.02.3 ± 0.2M8, M10, M11
Moderately 

polluted

3.9 ± 0.32.6 ± 0.42.4 ± 0.53.0 ± 0.7
M2, M3, M4,

M5, M7
Heavily 

polluted

4321

Measurement period
Location



The average concentrations of o-xylene (±SD) (� g/m3) 
according to traffic density classified by sampling sites 
and period of measurement during the first campaign

-0.70.40.6(VMM, 42R801)Borgerhout

0.8 ± 0.10.4 ± 0.10.3 ± 0.10.4 ± 0.2
M1, M9,

M12, M13
Less polluted

1.4 ± 0.20.7 ± 0.10.9 ± 0.30.8 ± 0.2M8, M10, M11
Moderately 

polluted

1.6 ± 0.10.9 ± 0.10.8 ± 0.10.9 ± 0.7
M2, M3, M4,

M5, M7
Heavily 

polluted

4321

Measurement period
Location



The average concentration of BTEX (±SD) (� g/m3) 
during the second sampling campaign

0.9 ±0.32.4 ± 0.51.2 ± 0.36.1 ± 1.81.5 ± 0.6II-M 13

1.0 ±0.32.4 ± 0.61.2 ± 0.45.1 ± 1.41.5 ± 0.5II-M 12

1.4 ±0.43.6 ± 0.71.6 ± 0.49.2 ± 1.52.7 ± 0.6II-M 11

1.4 ±0.33.6 ± 0.61.7 ± 0.410.2 ± 2.12.8 ± 0.9II-M 10

1.3 ±0.13.1 ± 0.41.5 ± 0.26.8 ± 1.41.8 ± 0.6II-M 9

1.2 ±0.43.0 ± 0.61.3 ± 0.47.0 ± 2.02.1 ± 1.0II-M 8

1.6 ±0.34.0 ± 0.91.8 ± 0.511.8 ± 3.53.2 ± 1.4II-M 7

1.3 ±0.33.4 ± 0.61.6 ± 0.410.1 ± 2.02.8 ± 0.9II-M 5

1.8 ±0.64.3 ± 1.02.2 ± 0.914.8 ± 1.34.0 ± 1.3II-M 4

1.4 ±0.43.7 ± 0.91.7 ± 0.413.9 ± 1.92.7 ± 1.3II-M 3

1.7 ±0.94.3 ± 2.21.9 ± 0.812.2 ± 3.62.8 ± 1.2II-M 2

1.1 ±0.32.8 ± 0.51.3 ± 0.46.8 ± 1.61.8 ± 0.4II-M 1

o-Xsylenem+p-XyleneEthylbenzeneTolueneBenzene

Volatile organic compounds
Location



The average concentrations of benzene (±SD) (� g/m3) 
according to traffic density classified by sampling sites 
and period of measurement during the second 
campaign

--0.92.0(VMM, 42R801)Borgerhout

1.5 ± 0.32.4 ± 0.41.0 ± 0.11.9 ± 0.2
M1, M9,

M12, M13
Less polluted

1.9 ± 0.43.2 ± 0.61.8 ± 0.52.8 ± 0.2M8, M10, M11
Moderately 

polluted

2.4 ± 0.24.3 ± 0.41.7 ± 0.43.0 ± 0.2
M2, M3,
M5, M7

2.55.63.44.4M4

Heavily 
polluted

4321

Measurement period
Location



Sampling
locations with 
different pollution 
levels of benzene 
after the 
renovation of the 
street



The average concentrations of toluene (±SD) (� g/m3) 
according to traffic density classified by sampling sites 
and period of measurement during the second 
campaign

--3.16.5(VMM, 42R801)Borgerhout

5.3 ± 0.87.2 ± 0.64.2 ± 0.57.4 ± 0.7
M1, M9,

M12, M13
Less polluted

6.9 ± 0.69.3± 1.17.3 ± 1.611.9 ± 0.9M8, M10, M11
Moderately 

polluted

10.9 ± 2.115.6 ± 0.610.2 ± 2.213.8 ± 2.4
M2, M3,
M5, M7

15.7-13.315.5M4
Heavily 

polluted

4321

Measurement period
Location



The average concentrations of ethylbenzene (±SD)
(� g/m3) according to traffic density classified by 
sampling sites and period of measurement during the 
second campaign

--0.61.1(VMM, 42R801)Borgerhout

0.9 ± 0.21.6 ± 0.11.1 ± 0.11.4 ± 0.1
M1, M9,

M12, M13
Less polluted

1.0 ± 0.11.8 ± 0.21.4 ± 0.21.6 ± 0.1M8, M10, M11
Moderately 

polluted

1.4 ± 0.22.6 ± 0.41.4 ± 0.21.7 ± 0.1
M2, M3,
M5, M7

1.23.42.02.2M4

Heavily 
polluted

4321

Measurement period
Location



The average concentrations of m+p-xylene (±SD)
(� g/m3) according to traffic density classified by 
sampling sites and period of measurement during the 
second campaign

--1.82.7(VMM, 42R801)Borgerhout

2.2 ± 0.43.6 ± 0.62.4 ± 0.33.0 ± 0.3
M1, M9,

M12, M13
Less polluted

2.5 ± 0.23.8 ± 0.33.1 ± 0.73.4 ± 0.3M8, M10, M11
Moderately 

polluted

3.7 ± 0.55.8 ± 1.43.0 ± 0.33.5 ± 0.1
M2, M3,
M5, M7

3.15.54.14.4M4

Heavily 
polluted

4321

Measurement period
Location



The average concentrations of o-xylene (±SD) (� g/m3) 
according to traffic density classified by sampling sites 
and period of measurement during the second 
campaign

--0.91.3(VMM, 42R801)Borgerhout

0.7 ± 0.21.2 ± 0.31.1 ± 0.21.1 ± 0.2
M1, M9,

M12, M13
Less polluted

0.8 ± 0.11.5 ± 0.21.4 ± 0.11.2 ± 0.3M8, M10, M11
Moderately 

polluted

1.2 ± 0.22.3 ± 0.51.3± 0.21.2 ± 0.1
M2, M3,
M5, M7

1.12.51.81.8M4
Heavily 

polluted

4321

Measurement period
Location



The average concentration of benzene and 
ethylbenzene (� g/m3) from all sampling locations 
during the first and the second sampling campaign 
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The average concentration of toluene (� g/m3) from all 
sampling locations during the first and the second 

sampling campaign 
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The average concentration of xylenes (� g/m3) from all 
sampling locations during the first and the second 

sampling campaign 
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Conclusions

� The comparison of average BTEX-concentrations from 
all sampling locations showed higher BTEX-content 
during the second campaign after the road works along 
the Antwerpsestraat

� Therefore, the modernisation works had no impact on 
preventing of the traffic-related pollutants as BTEX
and no advantageous effect on the air quality in the 
region of Mortsel could be seen

� A possible explanation is that changing the lanes from 
two to one leads to the formation of continuous traffic 
jams what counteracts the reduction of BTEX-level
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