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Objectives:  

(1) The principle behind high performance liquid chromatography, in particular,  
      reversed- phase partition chromatography. 
(2) The principle of UV-Visible detection. 

 
Instrumentation: 
 

A Hitachi HPLC pump will be utilized to deliver a mixed-solvent mobile phase. A 
reversed-phase C-18 column will be used to separate the two target compounds. A Hitachi 
UV-Visible spectrophotometer containing a flow cell will be used to monitor the elution of 
the separated analytes.   
 
 
Background and Principles: 
 

High performance liquid chromatography (HPLC) is the most widely used 
analytical separation technique. HPLC possesses adaptability to quantitative determinations 
and the versatility for separating a wide range of compounds. One of the most popular types 
of HPLC is reversed-phase partition chromatography. In reversed-phase chromatography, 
the stationary phase is non-polar and the mobile phase is relatively polar. Relatively polar 
analytes are mixed in the mobile phase and undergo partition equilibria in the column 
between the bounded stationary phase and the mobile phase. The difference in the partition 
coefficients will result in different retention times.  Consequently, analytes in a mixture will 
elute at different times and be separated. 

Various detection schemes have been used in conjunction with HPLC to address 
numerous problems in pharmaceutical industry, food analysis, and environmental research.  
Some of the commonly-used detection methods include mass spectrometry, UV-visible 
spectrophotometry, radio-isotope detection, and electrochemistry.  

A popular detection scheme is based on a Z-shaped UV-visible flow cell in which 
the mobile phase containing separated analyte plugs flows through the light path of a 
deuterium/tungsten lamp. When the analyte plug is flowing by the light path, the absorbance 
will increase and a peak will appear in the chromatogram. 
 
The diagram on the next page shows schematically our experimental setup. 
 
 
 
 
Solutions: 
(1) 1 L mobile phase containing acetic acid, water, and methanol. This is prepared by 
      dissolving 26mL 99.7% acetic acid in 578 mL distilled water and mixing with 350 
      mL methanol. 
(2) Standard acetylsalicylic acid and caffeine solutions: (1) dissolve 30 mg pure caffeine 
      in a 100-mL volumetric flask, and dilute to the mark with methanol, and (2) prepare 
      an acetylsalicylic acid standard by quantitatively weighing 250 mg of the pure 
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      compound and dissolve in a 100-mL volumetric flask with methanol. 
(3) Unknown samples: prepare your unknown samples by weighing one Aspirin tablet 

and thoroughly grinding it with a mortar/pestle. Transfer a known amount of the sample 
(approximately  of the sample) to a beaker. Add 75 mL methanol to dissolve the active 
ingredients by agitation for at least three minutes. Filter off the insoluble 

      binders and collect the filtrate in a 100-mL volumetric flask. Dilute to the mark with 
      methanol. 
 
 

Suggested Procedure: 
 
(1) In this experiment we are using isocratic elution (i.e., only one pump is used and the 
      mobile phase is stored in one reservoir). The flow rate should be 1 mL min-1. 
(2) The first part of the experiment is to determine which of the two compounds will elute  
      first and to construct a calibration curve for each analyte.  This can be achieved by 
      injecting a solution containing only acetylsalicylic acid or only caffeine into the  
      mobile phase while UV-Visible detector is running continuously with the wavelength 
      set at 254 nm. 254 nm should be verified as the optimal wavelength for the detection 
      of both compounds (i.e. spectra of these two compounds should be run with an UV- 
      visible spectrophotometer). The chart speed should be set at about 10 mm/min. Leave 
      all the parameters associated with the chart recorder in their defaults. 
(3) The calibration curves can be obtained in the following manner: begin by injecting in  
      separate runs 2, 5, 8, and 10 L of the standard caffeine solution. Remember that the 
      absorption peak height is proportional to the absolute amount of the injected sample 
.     Since this instrument is not fully computer-controlled, you need to change the 
      absorbance scale on the spectrophotometer (i.e., the more you inject, the less should 
      the scale setting be).  At the end of each run, the chart recorder will print the peak 
       height, the area, and the elution time of each identified peak. 
(4) With the experimental parameters set the same as in step (3), inject a few μL (2-10 
      μL) of the unknown sample. The amount of injected sample is chosen based on a trial 
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      run which should yield peak heights of the two analytes that are within your 
      calibration curves. Compare the chromatogram to the two elution peaks obtained in 
      step (3) and determine if the separation is successful.  
(5) Construct a calibration curve for acetylsalicylic acid and another one for caffeine. Use 
      these curves to quantify the two compounds in the tablet. 
 
 
Data Analysis and Interpretation: 
 
(1) What are the numbers of theoretical plates for the two analytes, respectively? 
(2) Suppose a unretained species has an elution time of 1 min, calculate the selectivity 
      factor α for acetylsalicylic acid and caffeine. 
(3) Suggest a few improvements that can be made to enhance the separation or sensitivity  
      of the existing method. 
(4) Is the UV-visible detection a good method as far as the general properties of an ideal 
      detector are concerned? 
(5) What are the weight percentages of acetylsalicylic acid and caffeine in the tablet? 
 
 
Record all data in the notebook and include in formal report.   
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