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Sample 
Collection



Generally consists of several steps

 Extraction of the sample

 Clean up to remove interferences

 Drying may be necessary to remove water

 Evaporation/concentration 
 Increase sensitivity

 Best detection limit

The sample preparation step 
can contribute up to 20% in the 
total analysis variability

J. Lyn, M. Ramsey, R. Fussell, and R. 
Wood, Analyst, 2003,128, 1391-1398.





 After extraction, the sample is usually:
◦ An organic analyte of varying volatility

◦ In a solvent of known volatility

The key is to efficiently remove the 
solvent/reagent without losing more than an 

acceptable amount of the analytes



 Sparge gas

 Heating the sample

 Vapor removal

 Motion

 Closed system vs. Open system

 Solvent recovery

During evaporation, the more 
energetic particles escape from 
the surface leaving the less 
energetic ones behind. 



System Heat Sparge 
Gas

Vapor 
Removal

Motion Closed?

Kuderna Danish Yes No None No Partially

Rotary Evaporator Yes No Vacuum Yes Yes

DryVap Evaporator Yes Yes Vacuum No Yes

XcelVap Evaporator Yes Yes Fan No No



 XcelVap Evaporation System
◦ Open system

 DryVap Drying/Evaporation System
◦ Closed system



 Nitrogen is pumped into the vessel 
throughout the evaporation into the 
bottom of the vessel



 Immersion heater

 Vacuum Chamber

 Heater and sparge gas can 
be controlled to mimic a 
condensation band, similar 
to that seen in the KD 
apparatus



 Vacuum is used to lower 
the boiling point of 
solvent for gentle 
evaporation and efficient 
removal of vapors 



 Motion from outside the system 
is not added, but some motion 
occurs because the vacuum 
lowers the boiling point of the 
solvent.  



 This is a closed system so 
the motion seen in the 
previous slide due to rapidly 
boiling solvent does not 
promote analyte losses



 The DryVap can be used with different vials.



 But the direct to LC/GC vial reduces steps.



 Drydisk removed water from the sample.





 In a closed system, solvent recovery is possible because the 
solvent will provide the bulk of the vapor

 Solvent recovery when large volumes of sparge gas are used 
or water vapor is co-mingled is not possible

 Environmentally friendly to recover solvent



 95%+ solvent is recovered using the SVOC unit



 XcelVap Evaporation/Concentration System



 The XcelVap uses nitrogen to blow into 
the evaporation tubes to create a vortex 
motion 



 The heat is applied to the 
evaporation tubes by direct 
contact with a heated water bath



 A fan evacuates the vapors which 
can be vented through an exhaust 
system to a laboratory hood



 The vapor contains too much nitrogen and water vapor for 
the solvent to be effectively recovered



 No external motion is 
applied, but the gas 
introduced through the 
small nozzles, into the tube 
creates a vortex motion as 
shown in the earlier video



 The XcelVap System is not 
closed, the tubes are in a 
common bath and are open 
to allow gas from the 
nozzles into the tubes



Considerations

 Volume for samples

 Type of samples (more volatile content)

 Sample load (per day/week)

 Initial investment considerations

System Heat Sparge 
Gas

Vapor 
Removal

Motion Closed?

Kuderna Danish Yes No None No Partially

Rotary Evaporator Yes No Vacuum Yes Yes

DryVap Evaporator Yes Yes Vacuum No Yes

XcelVap Evaporator Yes Yes Fan No No



 Sample preparation is a key step in the analysis process

 Parameters for evaporation and their impact on analysis have 
been discussed

 Improvements in matching the sample to the evaporation 
device characteristics can help reduce variability and improve 
recovery

 Examples for choosing a system based on sample volume, 
types of analytes, sample load, and initial investment 
considerations gives guidance on both analytical and 
business considerations




