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Liquid Chromatography Problem Solving and Troubleshooting 

Question: 

M y c o l u m n has an ar row that represents the d i rec t ion of f low. A r e c o l u m n s un id i rec t iona l or c a n they be used in either 
d i rec t ion? W i l l retention of c o m p o u n d s change w h e n the c o l u m n is run in reverse? 

Answer: 

Even though m a n y c o l u m n s are marked w i th a "d i rec t ion of f l o w " arrow, it is my o p i n i o n that a w e l l - p a c k e d c o l u m n of 
spher ica l H P L C part ic les c a n be used in either f l o w d i rec t ion as long as the same porosi ty frits are used o n both ends. For 
s o m e t ime now, c o l u m n - s w i t c h i n g has been used in many app l i ca t ions w i th no reported shor tening of c o l u m n life. In 
c o l u m n - s w i t c h i n g techn iques , spec ia l va lve arrangements are used to reverse the f l o w intent ional ly (backf lushing the 
c o l u m n ) to remove strongly he ld samp le componen ts that w o u l d o therwise m o v e through the c o l u m n too s lowly . Th is 
t echn ique is used to op t im i ze analysis t ime. 

That hav ing been sa id , w h y d o some c o l u m n s c o m e w i th d i rec t iona l arrows for the r e c o m m e n d e d f l o w d i rect ion? 
S o m e of our " ru les of t h u m b " gu ide l ines were establ ished in the format ive years of H P L C w h e n irregular pack ings were 
used . In those years, there was conce rn that irregular pack ings fo rmed a semi-stable structure w h e n loaded into a c o l u m n . 
In other wo rds , the part ic les d i d not pack c lose ly but were hypo thes ized to form "b r idges" w i th other i rregular ly shaped 
par t ic les; these br idges c o u l d be d isrupted w h e n the d i rec t ion of f l ow was oppos i te to that w h i c h fo rmed the br idge, 
caus ing the c o l u m n bed structure to co l l apse . Th is p h e n o m e n o n is c o m m o n l y referred to as " v o i d i n g . " Th is f l ow 
instabi l i ty has never been p roven , but an o u n c e of prevent ion is wor th a p o u n d of cure , so the rule of t humb was 
adop ted . In add i t ion to this ear ly in f luence on di rect ional i ty , another reason the a r row remains is most p robab ly because 
m o d e r n micropar t icu la te c o l u m n s are packed in one d i rec t ion us ing slurries of pack ing under very high pressures, and 
w h e n the l oad ing of the c o l u m n wi th pack ing is c o m p l e t e d , conven t iona l w i s d o m says that this d i rec t ion of f l ow w i l l not 
be harmfu l to the bed structure. Because it is not c lear ly k n o w n wha t spec i f ic i tem contr ibutes to the instabi l i ty of a bed 
structure, c o l u m n manufacturers genera l ly pract ice the safe route of recommenda t ions w i th regard to usage pract ices. It is 
k n o w n that f l o w i n g in the same d i rec t ion in w h i c h the c o l u m n is loaded does not contr ibute to short c o l u m n life. 
Therefore, if the d i rec t ion of f l ow is restricted to one way , no add i t iona l var iab le is in t roduced that might contr ibute to a 
co l l apse of the bed structure. It is easier to make this gu ide l ine than to c o n d u c t a statist ical ly s igni f icant study to 
de te rmine whe ther the d i rec t ion of f l ow is a contr ibutor to bed stabil ity. 

M o s t t roub leshoot ing guides r e c o m m e n d reverse- f lowing a c o l u m n that has deve loped high backpressure. The 
reason ing is that because the c o l u m n is dead or a lmost d e a d , no extra risk is i nduced by reversing the f low, and in fact, 
this t echn ique often causes any part iculate p lugg ing to be w a s h e d into a beaker and backpressure to return to no rma l . 
Therefore, because c o l u m n s can be regenerated by f l ow ing in the reverse d i rec t ion , the stabi l i ty of the bed structure does 
not appear to suffer. R e m e m b e r that f l ow ing a c o l u m n in the reverse d i rec t ion can be d o n e as long as the porosi ty of the 
e n d fittings are the same on both ends. Howeve r , if a 0 . 5 - μ m frit is used on the out let and a 2 - μ m frit is used o n the inlet, 
revers ing the f l o w c o u l d result in smal l part ic les of f ines be ing f lushed out of the c o l u m n . 

Somet imes larger porosi ty frits are used on the inlet of c o l u m n s to enab le a larger amoun t of part iculate matter to bu i ld 
up before the c o l u m n exhibi ts high backpressure. The part iculates are often in t roduced f rom the samp le in ject ion and/or 
f rom p u m p seal wear. In this case, reversing a c o l u m n might not be an appropr iate t roub leshoot ing tact ic (when in doubt , 
ca l l the manufacturer) . If your c o l u m n falls into this category in w h i c h two different pore -s ized frits are used, an 
al ternat ive w o u l d be to rep lace the end of the frit w i th an outlet end frit. If c o l u m n p lugg ing is a c o m m o n p rob lem in your 
laboratory a n d rep lac ing inlet frits is unappea l i ng , use an inexpens ive in- l ine filter or guard c o l u m n that c a n be rep laced 
w h e n it pe r iod i ca l l y becomes fou led . 

To answer you r second quest ion , for a c o l u m n in good w o r k i n g cond i t i on , the separat ion resolut ion w i l l not change 
f rom runn ing the c o l u m n in one d i rec t ion c o m p a r e d w i th the other. The resolut ion is governed by the so lute-s tat ionary 
p h a s e - m o b i l e phase interact ions, and this select iv i ty is not in f luenced by m e c h a n i c a l factors. 

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, car r ier gas, 
m o b i l e phases, detectors, e x a m p l e chromatograms, etc. In add i t i on , 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 icu lar 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 i ons /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. 
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