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Ultra High Pressure Liquid Chromatography (UHPLC) is a powerful tool for today’s practicing chromatographer, as it can significantly increase the efficiency and speed of a chromatographic separation. According to the van Deemter Equation, which relates linear velocity to column efficiency, when particle size decreases, efficiency increases. Additionally, a flatter efficiency profile allows for a wider range of flow rates without significant loss in efficiency. Thus, in theory, fast separations can be achieved while maintaining the chromatographic resolution. 

Although small particles have made fast separations possible, the ultimate goal behind chromatography is still analyte resolution. Resolution is the result of three cumulative terms - selectivity, efficiency and retention capacity. Particle size is only one contributor to this goal. How well we resolve our analytes, and how quickly we do it, depends upon our ability to control all factors. UHPLC does maximize efficiency (e.g. theoretical plates), but selectivity is still a critical consideration when attempting to resolve mixtures of compounds. Selectivity is governed predominantly by analyte interactions with both the stationary and mobile phases. By selecting a stationary phase that produces optimum selectivity, we can maximize the benefit of UHPLC. 

Through examples of separations utilizing specific phase chemistries, we will discuss the separation mechanisms involved, as well as some compound structures or functionalities targeted. More detailed examples include the enhanced selectivity of a Biphenyl phase for aromatic or fused ring compounds, and the enhanced selectivity of a PFP Propyl (pentafluorphenyl propyl) phase for organohalogens or other compounds containing basic or electronegative functionalities. 
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