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Cooling time [h]
Drying time [h]

Batch #

LOD-Test PAT with on-line MS

average time 3:45 h

average time 2:20 h

Cooling time to 45°C 
makes the difference!
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Sampling from vacuum at 20 mbar

Test measurement of signal response with Argon 
injection depending on sampling line length

Start of  gas injection of Argon at 
20 mbar with 2 m sampling line

� with 2 m sampling line the signal response at the mass
spectrometer is practically undelayed

� the T90 time is in the range of some seconds

� with 25 m sampling line the signal response
at the mass spectrometer is delayed for about 2 min 

� the T90 time is around 20 sec

� use of an additional sampling pump results in 
improvements for the signal response and
sampling line lengths up to 40 m are feasible

Start of  gas injection of Argon at 
20 mbar with 25 m sampling line

Results of some test measurements
Monitoring of drying processes under atmospheric
pressure and vacuum conditions with N2 purge gas

� every change in the operational conditions can be seen
in the mass spec data (sampling, stirring, heating etc.)

� the end of drying is detectable by the signal decay
for the solvents

� each solvent (acetone, ethanol and water) can be
detected separately by the mass spectrometer

� end of drying is clearly detected by sharp decay
of the water signal

� mass spectrometric data combined with operational 
data of the dryer result in better understanding and 
improvement of the drying process

Sampling of substance for off-
line analysis

atmospheric pressure

vacuum conditions

end point of drying

Trockner 56

WRP

Trockenläufer

Membranvakuumpumpe
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Is it possible to further tune the drying/cooling step?  

Sampling @ 
p £ 30mbar 
& T > 55°C

LOD 
£ 6,0%

Cooling to 45°C DrummingDrying

T < 45°C

Centri-
fugation

Drying Drumming

Tank

1.

2.

3.

1.

2.

3.

final steps of a production process with off-line LOD test for drying end-point detection

Installation of an on-line MS
with continuous gas sampling

partial pressure of 
water < 15mbar

inside pressure

temperature

H2O

N2+ O2

H2O

N2+ O2

leaking
N2-feed

Definition of drying end point criterion

Terminal

Production
area

Control unit

O
peration and M

onitoring

ON-LINE MS

G
as sam

pling

Notebook

data logging

Maintenance area

Signal exchange
with control unit

vacuum pump 
for sampling
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5th - 7th May 2009 in Glasgow, Scotland


