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Liquid Chromatography Problem Solving and Troubleshooting 

Question: 

I have recent ly used a very short 3 0 - m m c o l u m n of a spec i f i c b rand and lost more resolut ion than I had ca l cu la ted I shou ld 
lose. I a m us ing a n e w H P L C and have ver i f ied that my system dead v o l u m e is appropr ia te for this short c o l u m n . M y 
c o n c l u s i o n is that these short c o l u m n s are not packed as w e l l as the longer 1 5 0 - m m c o l u m n s . D o you k n o w if this trend is 
universa l or spec i f i c to m y par t icu lar brand? 

Answer: 

First let m e po in t out that I a m not sure you r c o n c l u s i o n is correct , based o n the in format ion y o u have shared w i th me . A s 
y o u note, if y o u measure the resolut ion ob ta ined o n the longer c o l u m n , the resolut ion that shou ld be ob ta ined o n the shorter 
c o l u m n c a n eas i ly be ca l cu l a ted . Th is is because resolut ion is propor t iona l to the square root of the number of theoret ica l 
plates, and the n u m b e r of theoret ica l plates is d i rec t ly p ropor t iona l to c o l u m n length. O f course , this assumes that both 

c o l u m n s we re p a c k e d equa l l y 
w e l l , w h i c h means the short 
c o l u m n w o u l d have the same 
height equ iva len t to a theoret ica l 
plate va lue as the longer c o l u m n . 
If the resolut ion o n the 3 0 - m m 
c o l u m n is not as it shou ld be 
a c c o r d i n g to the c a l c u l a t i o n , the 
short c o l u m n m a y not be p a c k e d 
as ef f ic ient ly as it shou ld be. If 
y o u are sure that the shorter 
c o l u m n is indeed per forming at a 
m u c h lower level than the longer 
c o l u m n , it is appropr ia te to ca l l 
the manufacturer and d iscuss the 
di f ference be tween the 
per fo rmance y o u obta in and that 
w h i c h the spec i f i ca t ion says you 
shou ld ob ta in . 

H o w e v e r , before y o u ca l l the 
manufacturer , it is a g o o d idea to 
ver i fy that the lack of 
pe r fo rmance f rom the c o l u m n is 
not due to someth ing e lse. Y o u 
stated that the longer c o l u m n 
per fo rmed qui te w e l l and that 
y o u eva lua ted you r system 
v o l u m e ; however , another 
poss ib le cause of the p r o b l e m is 
that the detector t ime constant is 
not set p roper l y for a fast-e lut ing 
peak . N e w detectors are often 
sh ipped w i t h a m id - range t ime 

The purpose of Chromatography Problem Solving and Troubleshooting is to have selected experts answer ch romatograph ic 
quest ions in any of the var ious separat ion f ie lds ( G C , G C - M S , H P L C , T L C , S F C , H P T L C , open c o l u m n , etc.). If y o u have 
quest ions or p rob lems that you w o u l d l ike answered , p lease forward these to the Journal edi tor ia l of f ice w i th al l pert inent 
de ta i l s : ins t rument opera t ing cond i t i ons , temperatures, pressures, c o l u m n s , suppor t mater ia ls , l i qu id phases, carr ier gas, 
m o b i l e phases, detectors, e x a m p l e chromatograms, etc. In add i t ion , if you w o u l d l ike to share your expert ise or exper ience in 
the fo rm of a par t i cu la r ques t ion a c c o m p a n i e d by the answer , p lease fo rward to JCS Assoc ia te Editor, Chromatography 
Problem Solving and Troubleshooting, P .O . B o x 4 8 3 1 2 , N i l e s , IL 6 0 7 1 4 . A l l ques t ions /answers are r e v i e w e d to ensure 
comp le teness . The Journal reserves the right not to pub l ish submit ted quest ions/answers. 

Br ian A . B id l i ngmeyer 
Assoc ia te Editor 

Figure 1. Influence of the detector time constant on resolution in fast HPLC. Column, 4.6 × 30 mm 
Zorbax SB-C18; flow rate, 1 mL/min; detector, UV at 254 nm; time constant (TC) shown on the chro
matograms. 
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constant sett ing that might not be appropr ia te for fast H P L C . 
Refer to the f igure to see an e x a m p l e in w h i c h the resolut ion o n a short (30 mm) c o l u m n w a s e l im ina ted w h e n the 

detector t ime constant was set too h igh . In this e x a m p l e , t w o peaks that e lu ted in under 30 s w e r e reso lved 
appropr ia te ly w h e n the t ime constant w a s set to 0.1 s and not reso lved at a l l w h e n the t ime constant was set to 4 s. 
Because e a c h detector m a y be different, it is impor tant to read the manua l to unders tand the t ime constant settings and 
their in f luence o n data output . A prev ious ar t ic le that may be of interest to y o u e x a m i n e d plate c o u n t measurement for a 
1 5 0 - m m c o l u m n as a func t ion of the detector t ime constant (1). 

In summary , there are g o o d , w e l l - p a c k e d , short c o l u m n s that are appropr ia te for fast H P L C . H o w e v e r , there may a lso 
be poor l y p a c k e d 3 0 - m m c o l u m n s . The w a y to d e c i d e be tween the two is to de te rmine whe the r you r ha rdware system 
is per fo rming at the highest level requ i red for the pe r fo rmance des i red . 
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