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Introduction

• Description of long time-averaged air samples   
collected in initially void vessels.

• Report of stability and statistical analysis of the 
developed Inflow Regulators (IR) under 
laboratory conditions.

• Report of use of samplers on animal’s  breath 
and atmospheric collections in field experiments.
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Description of long time-averaged 
air samples   collection.

• Inflow regulators.

• Air filtering before IR.

• Collection vessels.
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Inflow Regulators
We build up the IR by pressing with a screw top a bearing steel 
spherical ball (diameter 8 mm) against the border of the 
cylindrical central hole of a standard tube union (CASUCCI SA 
www.casucci-sa.com )
A moderate torquing (� 1 Nm) on the hexagonal heads of the 
screw top is enough to rise the impedance up to the desidered
range.
According  to estimation based on inflow rate, the leak may be 
modelled as microchannels with diameter of few mm.

spherical ball

screw

standard tube union
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Inflow Regulators

Calibration

–The IR is inserted as a leak toward the atmosphere (� p=1bar) 
in a small vacuum sistem with a know volume (30 ml) evacuated 
with a mechanical pump.

–The inflow rate is determined, typically by measuring the 
pressure rise-time from 0.3 to 0.5 mbar (or the order or less 
than 20 s)

–This procedure was used to assemble two sets of IR, adjusted 
to fill 0.5 ± 0.1 bars in tc=5 d (IR5) and tc=15 d (IR15).
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Description of long time-averaged 
air samples   collection

• Inflow regulators.

• Air filtering before IR.

• Collection vessels.
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Air filtering before IR

• Aerosols of medium or large size drained by the 
air inflow easily obstruct the leak. 

• Entrance of water may produce oxidation and 
deposits. These problems are magnified in long-
time field collections.

• We protect the IR with a double filter: an inner 
layer of hypoallergenic tape and an external 
layer of permeable hydrophobic tissue. 
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Description of long time-averaged 
air samples   collection

• Inflow regulators.

• Air filtering before IR.

• Collection vessels.
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Collection vessels

• Long times collection  require 
good quality vessels.

• We use especially manufactured 
stainless steel 0.5 L cylinder 
weighing about 600 g, closed by 
a sphere valve.

• With the valve closed, the air 
accumulation rate in the 
cylinders is of the order or less 
than  0.2 mbar/d. 
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Report of stability and statistical 
analysis of the developed IR
under laboratory conditions

• Use of the IR in laboratory collections. 
Long time calibration.

• Performance of the IR5 and IR15
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Use of the IR in laboratory 
collections

• Measurements of the 
accumulated air simply by 
weighing them in a precision 
balance (0.01 g) - (0.5 ± 0.1
bar � 0.30 ± 0.06 g of air at 
NTP).

• While collecting, the cylinders 
were weighed many times 
beyond a total 15 d period. 
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Report of stability and statistical 
analysis of the developed IR
under laboratory conditions

• Use of the IR in laboratory collections. 
Long time calibration.

• Performance of the IR5 and IR15
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Performance of the IR 5 and IR15
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Performance of the IR 5 and IR15

• Comparison with 
field collections.
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Report of use of samplers in 
animals and atmospheric 
collections in field experiments

• Experiment 1 (5 days averaged)

• Experiment 2 (5 days averaged)

• Atmospheric Sampling (15 days averaged)
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Experiment 1
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Experiment 1
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• Main Results
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Report of use of samplers in 
animals and atmospheric 
collections in field experiments

• Experiment 1 (5 days averaged)

• Experiment 2 (5 days averaged)

• Atmospheric Sampling (15 days averaged)
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Experiment 2
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Experiment 2

• Main Results r SD

1st week A 27 5

B 36 7

2nd week A 17 4

B 19 5
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Report of use of samplers in 
animals and atmospheric 
collections in field experiments

• Experiment 1 (5 days averaged)

• Experiment 2 (5 days averaged)

• Atmospheric Sampling (15 days
averaged)
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Atmospheric Sampling
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Atmospheric Sampling

• Main Result
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Conclusions

• The extension of sampling times in the SF6
tracer technique is simple and not expensive. 

• We developed a modified version of samplers 
with tC raised to 5 days and 15 days, while the 
canister volume is kept small (0.5 L). 

• We reduce the number of samples and the 
corresponding analysis in long experiments.

• Apart from logistical simplification and cost 
reduction, we expect that averaging effects due 
to the extension of tC would result in a reduction 
of fluctuations.
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