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Liquid Chromatography Problem Solving and Troubleshooting 

Question: 

I a m interested in separating mo lecu les o n the basis of their unsaturat ion, but the c o m p o u n d s d o not lend themselves to 
G C . A c o - w o r k e r suggested that I use a techn ique cal led argentation chromatography, but I h a v e not been able to f ind a 
commerc ia l source of a c o l u m n . C a n y o u g i v e m e s o m e advice? 

Answer: 

Argentat ion ch roma tog raphy has been used since the ear ly days of c h r o m a t o g r a p h y to separate mo lecu les accord ing to 
their d o u b l e b o n d content . App l i ca t ion of this techn ique w a s useful for separating isomers w i th d o u b l e bonds and for 
segment ing cis/trans isomers. T h e m e c h a n i s m of this classic separat ion techn ique is based o n t h e associat ion of si lver 
ions, w h i c h are coated on to a stationary phase w i th the d o u b l e bonds of the mo lecu le , p r o b a b l y th rough interactions of 
their respect ive electron c louds . 

Argentat ion c o l u m n s (and T L C plates) w e r e m a d e b y impregnat ing the sil ica particles w i th s i l ver ions b y s lurry ing the 
packing (or soaking the T L C plate) in an aqueous solut ion of si lver nitrate and r e m o v i n g the w a t e r b y evapora t ion . T h e 
coated particles w e r e then dr ied before use. O f t e n , the first coat ing level that w a s prepared for use w a s targeted to be 
2 5 % ; if retention and/or select ivi ty adjustment of the c o m p o u n d s w a s des i red, n e w e r c o l u m n s w e r e prepared using 
packings coated at either a l owe r (for less retention) o r a h igher (for increased retention) leve l . O b v i o u s l y , the fo l l ow ing 
var iables must be taken into cons iderat ion: the coat ing leve l ; the reproducib i l i ty of the coat ing l eve l f rom batch to batch; 
and the age of the coated packing, w h i c h w o u l d change the separat ion characteristics. Because o f these issues, the 
preparat ion o f the c o l u m n s w a s left to the user, and few, if any, commerc ia l manufacturers sold a n "off the she l f " product . 

W i t h o u t commerc i a l l y avai lab le c o l u m n s , there has been l imited act iv i ty in m o d e r n H P L C us ing the argentation 
techn ique. O n e study i n v o l v e d impregnat ing a p repacked sil ica gel c o l u m n w i th si lver and successfu l ly separated olefins 
using H P L C (1). A n o t h e r i nnova t i ve report used a commerc i a l l y ava i lab le reversed-phase c o l u m n w i th an eluent o f s i lver 
nitrate d isso lved in a methano l– isopropano l solut ion (2). By hav ing si lver nitrate con t inuous ly in the mob i l e phase, they 
accomp l i shed separations of t r iacy lg lycero ls o n the basis of ca rbon number , n u m b e r o f d o u b l e b o n d s , and geometr ica l 
isomer izat ion (cis/trans). T h e separat ion d e p e n d e d u p o n the concentrat ion of si lver nitrate, w i th 8 5 m M being the most 
acceptable concentrat ion to attain the desired resolut ion. T h e fo l l ow ing precaut ions w e r e m e n t i o n e d in the paper : not 
exceed ing the solubi l i ty limits of the salt; keeping the mob i l e phase in dark bottles to protect it f r o m a light react ion; 
m i n i m i z i n g the a m o u n t of light that enters the detector cell w h e n analyses w e r e not being run ; keep ing the temperature 
constant dur ing analyses; and f lushing the system w i th a mob i l e phase conta in ing n o si lver nitrate w h e n not do ing 
analyses. 

If y o u d o argentat ion H P L C , y o u must prepare y o u r o w n c o l u m n and sys tem. Consu l t the references b e l o w and d o a 
k e y w o r d search for recent reports. A l s o , contact the var ious c o l u m n manufacturers for a n y suggest ion that they might 
h a v e . 
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T h e pu rpose o f Chromatography Problem Solving and Troubleshooting is to h a v e selected exper ts answer ch romatog raph ic 
quest ions in a n y o f the var ious separat ion fields ( G C , G C – M S , H P L C , T L C , S F C , H P T L C , o p e n c o l u m n , etc.). If y o u h a v e 
quest ions o r p rob lems that y o u w o u l d like a n s w e r e d , please fo rward these to the Journal edi tor ia l office w i th all pert inent 
detai ls: ins t rument operat ing cond i t i ons , tempera tures , pressures, c o l u m n s , suppor t mater ia ls , l iqu id phases, carr ier gas, 
mob i l e phases, detectors, e x a m p l e ch romatog rams , etc. In addi t ion, if y o u w o u l d like to share y o u r expert ise or exper ience i n 
the f o r m o f a part icular quest ion a c c o m p a n i e d b y the answer , p lease f o r w a r d to JCS Assoc ia te Editor, Chromatography 
Problem Solving and Troubleshooting, P . O . B o x 4 8 3 1 2 , N i l es , IL 60714 . A l l ques t i ons /answe rs are r e v i e w e d to e n s u r e 
comple teness. T h e Journal reserves the right not to publ ish submit ted quest ions/answers. 
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