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Gas Chromatography Problem Solving and Troubleshooting 

Question: 

To speed up my analys is , I sw i tched f rom he l i um to hydrogen as the carr ier gas in m y G C - M S . A l t h o u g h I d i d ga in 
analysis speed , I lost sensit ivity. W h a t happened? 

Answer 

The r e c o m m e n d e d average l inear ve loc i ty for hydrogen is about t w o t imes that of h e l i u m . Th is a lso means that the 
co r respond ing vo lumet r i c f l ow rate of hydrogen is about two t imes greater than that of h e l i u m . Th is f l o w rate d i f ference 
is rarely an issue w i th standard G C detectors; however , carr ier gas f l o w rates c a n be an important cons idera t ion in 
G C - M S systems. M a s s spectrometers are ma in ta ined under a v a c u u m using v a c u u m pumps . M a n y bench top G C - M S 
systems have p u m p i n g capac i t ies of 1-2 m L / m i n . U s i n g higher carr ier gas f l ow rates does not harm the v a c u u m p u m p or 
the M S ; however , a loss of sensit ivi ty might occur . For 0 . 2 5 - m m - i . d . c o l u m n s , typ ica l carr ier gas f l ow rates are 2 - 4 
m L / m i n for hydrogen and 1-2 m L / m i n for h e l i u m . Hyd rogen often exceeds the r e c o m m e n d e d f l o w rate for m a n y 
bench top G C - M S systems, thus a loss of sensit iv i ty may o c c u r relat ive to h e l i u m . In add i t i on , excess ive ly h igh carr ier gas 
f l ow rates might interfere w i th the proper tun ing of the M S . 

Lower ing the f l ow rate of hydrogen to the M S m i n i m i z e s the sensit iv i ty loss. Lower i ng the average l inear ve loc i t y 
w o u l d reduce the f l ow rate but w o u l d a lso e l im ina te the ma in reason for us ing hydrogen as the carr ier gas (shorter 
analys is times) and perhaps cause an e f f ic iency loss. A better al ternat ive is to change to a 0 .18 - or 0 . 2 0 - m m - i . d . cap i l l a ry 
c o l u m n . A t the same average l inear ve loc i ty as for a 0 . 2 5 - m m - i . d . c o l u m n , the carr ier gas f l ow rate is l ower for these 
smal ler d iameter c o l u m n s . Because the carr ier gas f l ow rate is reduced (whi le stil l ma in ta in ing c o l u m n e f f i c iency and 
short analys is t imes), this often a l l ows the use of hydrogen as a carr ier gas w i thou t a measurab le loss of G C - M S 
sensit ivity. The high ef f ic iency of smal ler d iameter c o l u m n s often a l l ows the use of shorter c o l u m n s and further reduces 
analys is t imes. 

There have been a few anecdota l reports of hydrogen exp los ions in a G C - M S . If a p o w e r loss occu rs , hydrogen . 
cont inues to f l ow into the M S . It is suspected that there are potent ia l areas whe re smal l pockets of hydrogen m a y 
accumu la te if the M S is off for a p ro longed pe r iod . W h e n the power is resupp l ied , the a c c u m u l a t e d hydrogen m a y ignite 
w h e n the M S begins to heat. In pract ice, the probabi l i ty of this type of hydrogen igni t ion is ex t remely low. G C - M S 
systems equ ipped w i th e lec t ron ic pressure or f l ow cont ro l injectors turn off the gas f lows w h e n a p o w e r outage occu rs , 
thus e l im ina t ing the possib i l i ty of this type of p rob l em. 

The purpose of Chromatography Problem Solving and Troubleshooting is to have selected experts answer ch romatog raph i c 
quest ions in any of the var ious separat ion f ields ( 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 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 : inst rument opera t ing c o n d i t i o n s , temperatures , pressures, c o l u m n s , suppor t mater ia ls , l i qu i d phases , car r ie r 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 expe r 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 A s s o c i a t e 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 
comple teness . The Journal reserves the right not to pub l i sh submit ted quest ions/answers. 
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