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Alliance™ / PDA / Millennium®
Demonstration Method
Purpose : Previous PerSPECtives have addressed various performance characteristics of the Alliance ™ 
System  2690 Separation Module, 996 Photodiode Array Detector and Millennium products.  This 
document contains information on an easy to perform, four solvent blending method that can successfully 
highlight some of the superior performance characteristics of Waters combined technologies. 

Procedure : 
Solvents:
     A= 100mM Acetic Acid (5.7 mL glacial acetic acid (17.4N) brought to 1000 mL with HPLC grade   

 water
     B= 100mM Sodium Acetate (13.6 gms of sodium acetate, trihydrate: FW =136.08) brought to

           1000 mL with HPLC grade water

     C= HPLC grade water
     D= 100% HPLC grade Methanol         

                    
Instrumentation:
     *   Alliance System 2690 Separations Module with degasser on normal setting and column heater

      set to 30 0C.       

     *   996 Photodiode Array Detector: 210 - 300nm collected at 1.2nm resolution 
and at a sampling rate of 2pts/sec.    214nm extracted                                   

   Millennium®32 or  Millennium version 2.15 Chromatography Manager

     *   Symmetry® C18, 100A, 4.6 x 150mm

Sample and Injection Volume:

     *   10 uL of "Diet Coke" from Coca Cola Company (Not Caffeine Free)

Results :  Reproducibility of four solvent blending method

As indicated below, excellent retention time reproducibility is obtained for six injections using automated 
solvent blending of the four eluents on the Alliance system.  This method eliminates the need to prepare 
eluents of predefined pHs for demonstrations and provides a universal sample.

Name          Caffeine     Benzoic acid      Aspartame
R.T. Mean 1.890 2.569 3.003
Std. Dev. 0.001 0.003 0.003
% RSD 0.066 0.105 0.088
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8%A: 12%B: 40%C; 40%D
(i.e., 20 mM Na-Acetate,
pH 4.9 containing 40%Methanol) 
Flow= 1 mL/min.

overlay chromatogram N=6
214 nm
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Special thanks to Jon Mulvany for providing data for this study

Results :  Effect of pH on Reversed Phase Separation

In reversed phase chromatography, separations are usually affected by the manipulation of the 
organic solvent used during the analysis.  However, pH can also have a significant impact on the 
separation of ionizable compounds.  As illustrated below, minor changes in pH have significant 
effects on the elution order of the compounds contained in the Diet Coke sample. (Note the 
movement of the benzoic acid peak in relation to the other compounds.)  The technology 
contained in the Alliance system allows separations at various pHs and/ or organic 
concentrations, to be performed by the precise and reproducible proportioning of stock eluents 
(See "A new strategy for rapid optimization of protein separations" in June 1998 edition of 
American Biotechnology Lab for additional information on "Auto-Blend").   The demonstration 
method presented here allows elution order to be easily manipulated using programmable solvent 
changes while correct peak identification is obtained via 996 PDA and Millennium technology.    
These series of separations can effectively be used to demonstrate, in a laboratory setting, 
various capabilities of the Waters Alliance  / 996 Photodiode Array Detector / Millennium platform.
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10%A: 10%B: 40%C; 40%D
(i.e., 20mM Na-Acetate,
 pH 4.7 containing 40% Methanol)
Flow= 1mL/min
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8%A: 12%B: 40%C; 40%D
(i.e., 20mM Na-Acetate, pH 4.9
containing 40% Methanol)
Flow= 1mL/min
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12%A: 8%B: 40%C; 40%D
(i.e., 20mM Na-Acetate, pH 4.5
containing 40% Methanol)
Flow= 1mL/min
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