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Study of Some HPLC Variables and Their Effects on the Separation Process 

You will be provided with a mixture solution containing caffeine and benzoic acid. These two 
compounds can be present in samples like soft drinks and others. The idea of this 
experiment is to be able to assess and evaluate how changing some chromatographic 
parameters can reflect on separation efficiency and other important factors. 

The mixture should be chromatographed as detailed below (at 270 nm), using the conditions 
mentioned below. The binary  mixture contains approximately (0.04 mg caffeine and 0.1 mg 
of benzoic acid)/mL, dissolved in methanol.  

 

 

 

 

 

Procedure 

1. Condition your column using the mobile phase consisting of 40:60 
methanol/acidified water (1.5% acetic acid) at 1 mL/min for 10 min or until you get a 
stable baseline. Collect your chromatogram at a flow rate of: 
a. 1.0 mL/min. 
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Compound Peak Area Peak Height Ret. Time K' W1/2 N 

Caffeine       

Benzoic acid       

R  

α  

b. 1.5 mL/min. Remember to flush your column at that flow rate till you obtain a 
stable baseline before injecting your sample. 

Compound Peak Area Peak Height Ret. Time K' W1/2 N 

Caffeine       

Benzoic acid       

R  

α  

 
2. Condition your column using mobile phase consisting of 50:60 methanol/acidified 

water (1.5% acetic acid) at 1 mL/min for 10 min or until you get a stable baseline. 
Collect your chromatogram at a flow rate of: 
a. 1.0 mL/min. 

Compound Peak Area Peak Height Ret. Time K' W1/2 N 

Caffeine       

Benzoic acid       

R  

α  

b. 1.5 mL/min. Remember to flush your column at that flow rate till you obtain a 
stable baseline before injecting your sample. 

Compound Peak Area Peak Height Ret. Time K' W1/2 N 

Caffeine       

Benzoic acid       

R  

α  
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3. Compare your chromatograms in 1 and 2 in terms of resolution, selectivity, 
retention times and factors, W1/2 for each compound, as well as peak heights. 

4. What do you expect when the percentage of methanol is further increased?  Explain. 
5. Use the 50:50 methanol/acidified water mobile phase and a flow rate of 1.5 mL/min 

and record your chromatogram two more times.  
6. Find the RSD of the peak areas and heights for each component from the last three 

chromatograms using the mobile phase specified in 5 (50:50 methanol/acidified 
water at 1.5mL/min). 

Compound  Peak height Peak Height Peak Height RSD 

Caffeine     

Benzoic acid     

 

Compound  Peak area Peak area Peak area RSD 

Caffeine     

Benzoic acid     

 
7. Assuming that benzoic acid satisfies the conditions to be used as an internal 

standard in the determination of caffeine, find the ratio of peak height and area of 
caffeine/benzoic acid for each of the three last experiments. Find the RSD for the 
three resulting ratios. Comment on the RSDs obtained using benzoic acid as an 
internal standard and those using intrinsic peak areas. 

Compound Peak area 
Caf/Peak area 

BA 

Peak area 
Caf/Peak area 

BA 

Peak area 
Caf/Peak area 

BA 

RSD 

Caffeine     

 
8. Repeat calculations in 7 but using peak heights instead of peak areas. Find the RSDs 

and compare to those obtained in step 6. 

Compound  Peak height 
Caf/Peak 
Height BA 

Peak height 
Caf/Peak 
Height BA 

Peak height 
Caf/Peak 
Height BA 

RSD 

Caffeine      

     

 


