
Journal of Chromafography, 210 (1981) 453-?60 
Elsevier Scientific Publishing Company, Amsterdam - Printed in The Netherlands 

CHROM. 13,709 

HIGH-PERFORMANCE LIQUID CHROMATOGRAPHY ON DYNAMI- 
CALLY MODIFIED SILICA 

Hf. MODIFICATION OF VARIOUS SILICA PACKINGS WITH CETYL- 
TRIMETHYLAMMONIUM BROMIDE 

STEEN HONORB HANSEN* 
Department of Organic Chemistry, Royal Danish School of Pharmacy, 2 Universitersparken, DK-2100 Co- 
penhagen (Denmark) 

PER HELBOE and MOGENS THOMSEN 

National Board of Health. Drug Standardization Laboralory. 378 Frederikssundwej, DK-2700 Bronshoj 
(Denmark) 

and 

ULLA LUND 

Danish Civil Defence, Analytical-Chemical Laboratory, 2 Universitetsparken, DK-2100 Copenhagen (Den- 
mark) 

(Received January 13th, 1981) 

SUMMARY 

High-performance liquid chromatography on silica using eluents containing 
cetyltrimethylammonium (CTMA) bromide was investigated, and adsorption iso- 
therms were determined for two silica packings of different pore diameter and surface 
area. It was found that about one CTMA ion was adsorbed per square nanometer 
of the silica surface at pH 7.5 and at a concentration of 6 mM CTMA bromide in 
50 % of methanol. 

Fourteen different silica packings were compared using a test mixture. and 
thirteen were found to exhibit the same selectivity towards the test mixture, which 
included acids, bases and non-ionic compounds, thus providing a chromatographic 
system that is largely independent of the origin of the column material. 

The retention mechanisms for the five test compounds are discussed. 

INTRODUCTION 

In the last 5 years several papers (e.g., refs. 1-5) have appeared describing high- 
performance liquid chromatography (HPLC) on silica that had been dynamically 
modified by adding different surfactants to the eluent. By this means it seems possible 
to achieve separations similar to those obtained with chemically bonded octadecyl- 

l For Part I. see ref. 5. 
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CONCLUSION 

The adsorption isotherms for CTMA in chromatography on dynamically mod- 
ified silica have been determined and it is shown that only part of the silanol groups 
on the silica surface are covered. The amount of CTMA adsorbed per gram for a fixed 
eluent composition is dependent on the specific surface area of the silica packing. 

Thirteen different silica packings exhibited the same selectivity towards a test 
mixture. Thus it is demonstrated that using dynamically modified silica it is possible 

i t;o standardize an HPLC system without the restrictions relating to the origin of the 
f column material which usually apply for HPLC systems based on chemically bonded 
ODS-silica. 
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