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Name Uracil Ethyl Propyl
R.T. Mean 1.032 2.747 4.405
Std. Dev. 0.000 0.010 0.027
%RSD 0.077 0.392 0.623

Fig. 1

Factors Contributing to Superior
Alliance TM System Performance
Importance of Proper Solvent Conditioning:

Improper mobile phase preparation  accounts for many of the problems encountered 
using high performance liquid chromatography.  While most scientists filter their eluents 
prior to use, many fail to consider the importance of proper solvent degassing, especially 
when using an absorbance detector at wavelengths below 220nm (See "Ghost Peaks and 
Aerated Sample Solvent" by John Dolan in LC-GC Feb. 1998. Vol. 16, No. 2. Pages 112 - 
118). 
 
Physics dictates that only a finite amount of gas can be dissolved in a given volume of 
liquid and that changes in mobile phase composition, temperature, and or pressure can 
lead to solvent outgassing.   Proper solvent conditioning (i.e., filtering and degassing) 
helps provide:

* Improved retention time reproducibility for better peak identification
* More reproducible injection volumes for improved peak quantitation
* Better baseline stability for enhanced detection sensitivity
* Enhanced reliability of solvent delivery

Figure 1 demonstrates how improper mobile phase conditioning can effect retention time 
reproducibility during a reversed-phase separation using automated solvent blending.  
Shown are ten overlaid chromatograms of a sample containing uracil, ethyl paraben and 
propyl paraben separated on a Waters® Symmetry® C18 column.  While both solvents 
were filtered under vacuum prior to use, the eluents were not degassed on the AllianceTM 
system during the chromatography.  As a consequence, retention time variability is evident 
in both the overlaid chromatograms and in the evaluation of the statistical data.
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Column= Symmetry® C18, (4.6 x 150mm)
Eluent A= Water 
Eluent B= Methanol
Flow= 1.5ml/min of 40%A / 60%B
Sample= uracil, ethyl and propyl paraben
Injection= 20uls   N=10
Temp= 300 C

Detection= 254nm
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Solvent Degassing with an Alliance System can be accomplished using either the helium 
sparging or the in-line, vacuum degasser option .  Sparging removes gases by displacing the 
dissolved gases in the solvent with a less soluble gas, such as helium. This technique can be performed 
on an Alliance system equipped with the helium sparge tray option. Helium sparging on the Alliance 
system at 100 ml/min for 20 to 30 min.  will bring the solvent to a state of equilibrium which can be 
maintained by slow sparging (e.g., 30ml/min) or by keeping a blanket of helium over the solvent which 
inhibits reabsorption of more soluble atmospheric gases.  Figure 2 and its statistical data demonstrate the 
improved peak retention times (compared to data in Figure 1) when the solvents are conditioned with 
helium throughout the chromatography. 

Name Uracil Ethyl Propyl
R.T. Mean 1.035 2.791 4.488
Std. Dev. 0.001 0.006 0.017
% RSD 0.119 0.219 0.350

Name Uracil Ethyl Propyl
R.T. Mean 1.032 2.674 4.235
Std. Dev. 0.001 0.002 0.003
%RSD 0.126 0.081 0.085

Superior System Performance is obtained when solvents are conditioned using the Alliance 
System in-line, vacuum degasser option .  Compared to helium sparging techniques, significantly 
improved peak retention time precision results when solvents are conditioned via Alliance system 
vacuum degassing techniques.  Figure 3 is representative of the superior results obtained using this 
solvent degassing technique for chromatography performed with traditional columns (e.g., 4.6 x 
150mm) at  "standard analytical" flow rates (e.g., 1.0 - 2.0 ml/min). Vacuum degassing is also the 
solvent degassing method of choice for use with narrow bore columns at reduced flow rates (Data not 
shown).   

Summary :  Proper solvent conditioning is an important contributing factor to superior Alliance system 
performance.  Use of the in-line, vacuum degasser option for Alliance systems helps eliminate some of 
the variability due to improperly conditioned solvents.  Furthermore, it eliminates the cost and 
inconvenience of using helium sparging for solvent conditioning.

Fig. 2

Fig. 3

Column= Symmetry® C18, (4.6 x 150mm)
Eluent A= Water 
Eluent B= Methanol
Flow= 1.5ml/min of 40%A / 60%B
Sample= uracil, ethyl and propyl paraben
Injection= 20uls   N=-10
Temp= 300 C
Detection= 254nm

Vacuum Degassing on Alliance System
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Column= Symmetry® C18, (4.6 x 150mm)
Eluent A= Water 
Eluent B= Methanol
Flow= 1.5ml/min of 40%A / 60%B
Sample= uracil, ethyl and propyl paraben
Injection= 20uls   N=10
Temp= 300 C
Detection= 254nm
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Special thanks to Jon Mulvany for his assistance in preparing this publication


