Evaluation of Six Core Shell Columns Based on Both Separation Behavior and Physical Property
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Abstract
A column packed with 2.7 um core shell particles has been widely used on HPLC and UHPLC, because it showed not only excellent column efficiency but also lower backpressure than sub-2 um column. More than 10 kinds of core shell
column are available in the market. It is said that two types of core shell silica particle are used. One is a mono-layer structure as a porous silica layer like a core shell silica manufactured by Advanced Materials Technology and another
is a multi-layer structure like that manufactured by Phenomenex.
In this study, a separation behavior and physical property along with performance matrix of Kinetex C18, Accucore C18, Cortecs C18, PoroShell EC-C18, Ascentis Express C18 and SunShell C18 were evaluated. The evaluation and
performance measurements were done using Tanaka Method with reference to retention factor, hydrogen bonding capacity, hydrophobicity and steric selectivity. In addition to peak shapes profile the core shell columns were
evaluated for loading capacity of amitriptyline under neutral condition. The stability of the core shell columns under acidic pH1 and basic pH10 conditions at elevated temperatures was evaluated. Apart from physical property such as
specific surface area, pore volume, pore diameter along with carbon loading of each C18 packing material, we studied forced degradation of alkyl chains by sintering at 600 degree Celsius for 8 hours. This study revealed significant
differences among 6 kinds of core shell C18 in regards to separation behavior, stability and physical properties. This difference can be attributed to diversity of each manufacturing method and bonding technique as well as fully porous
silica C18 sorbent matrixes. SunShell C18 showed the largest retention factor and the highest stability despite moderate carbon loading (7%), while the company P C18 core shell column which had the lowest carbon loading and the ~
lowest specific surface area revealed the lowest retention factor and the company A C18 core shell column revealed the lowest stability in regards to chromatographic performance and endurance at elevated Temperature and pH.
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