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Gas Chromatography Problem Solving and Troubleshooting 

Question: 

I be l ieve the noise in m y basel ine is excess ive . H o w can I de termine the norma l or expec ted a m o u n t of system noise? 

Answer: 

Al l G C systems have s o m e noise, and whe the r the a m o u n t of noise is excess ive or norma l depends o n a n u m b e r of 
var iables. Unfor tunate ly , there is not a universal noise level that is cons idered to be too h igh for e v e r y G C system, analysis, 
and operat ing cond i t ion . No i se specif ications and test condi t ions somet imes can be f o u n d in the G C manua l . T h e s e 
specif ications are often useful w h e n measur ing or setting acceptable noise levels. 

T h e noise in a G C system is f rom several different sources. O n e source of noise is the contr ibut ion f rom the mechan ica l 
and electrical componen t s of the detector and data sys tem. T h e s e inc lude such items as electrometers and A / D conver ters . 
T h e funct ional detector also contr ibutes to it. T h i s is the noise generated w h e n the detector is operat ional (i.e., heating 
of the detector, proper gas f lows , f lame lit, current appl ied). Ano the r possible contr ibut ion is f rom the carrier gas. T h e 
final source is the c o l u m n . T h e r e are a series of steps that can be used to measure the amoun t of noise contr ibuted b y 
each area. 

T o de termine the a m o u n t of mechan ica l and electrical noise, seal the detector entrance w i th a leak-free cap or p lug. 
M a k e sure that the detector is turned off (i.e., w i t hou t a n y heating, gas f low, current, lamp). T h e data system or integrator 
shou ld be set to the va lues used in a typical analysis. Plot the signal for about 10 m i n . T h e basel ine shou ld be flat w i th an 
ex t reme ly l o w a m o u n t of noise. V e r y sensit ive settings m a y be necessary to see the basel ine noise. T h i s is the noise 
contr ibuted b y the electrical and mechan ica l componen t s of the detector and data sys tem. Baseline drift and excess ive or 
h igher than norma l noise in this area is an indicator of an electronic p rob lem such as a faulty electrometer, loose or 
incorrect connec t ions , or a bad cable. 

T h e noise d u e to the operat ional detector is de te rmined b y turning the detector o n w i thou t a c o l u m n installed. Seal the 
detector entrance, heat the detector to its typical operat ing temperature, supp ly all detector gases, inc luding the m a k e u p 
gas at the r e c o m m e n d e d f l ow rate, and turn o n a n y f i laments, lamps, or f lames. A l l o w the detector to stabil ize for at least 
15 m i n . S o m e detectors m a y require a longer t ime for stabi l izat ion. Plot the basel ine for about 10 m i n . T h e basel ine 
shou ld be flat, w i th a noise level h igher than the mechan ica l and electrical noise leve l . T h e addit ional noise is contr ibuted 
b y the detect ion process. Excess ive or h igher than normal noise in this area is an indicator of a dir ty detector or gases, an 
incorrect detector gas f l o w rate, a leak in the detector or a detector gas l ine, faulty or exp i red f i laments, beads, lamps, etc., 
or a loose or co r roded connec t ion be tween the detector and the electrometer. 

De te rmina t ion of the contr ibut ion of the carrier gas to the noise level requires several meters of deact ivated fused-si l ica 
tubing (tubing w i thou t a n y stationary phase) for a capi l lary c o l u m n system or a c lean, e m p t y packed c o l u m n for a packed-
c o l u m n sys tem. Install the fused-si l ica tubing or e m p t y c o l u m n in the injector and detector in the same manner as the 
regular c o l u m n . Supp ly carrier gas at the same f l o w rate as used for a typical analysis. Somet imes the f l ow rate is too h igh, 
e v e n at the lowest head pressure settings, w h e n an e m p t y packed c o l u m n or short lengths of fused-si l ica tubing is used. 
Use long and n a r r o w tubing or e m p t y c o l u m n s to obtain a higher head pressure so that the proper f l o w rates can be set. In 
a n y case, set the carrier gas f l o w rate as c lose to the typical f l o w rates as possible. Cond i t i on the tubing or e m p t y c o l u m n 
for 15-30 m in at the usual cond i t ion ing temperature. Plot the basel ine for about 10 m in w i th the o v e n set at 40-50°C. 
A n y addi t ional noise a b o v e that measured for the operat ional detector is the contr ibut ion of the carrier gas. Impure carrier 
gas, impuri t ies p icked up b y the carrier gas (e.g., f rom gas lines, traps, regulators), o r a leak in the carrier gas l ine are the 
usual causes of excess ive or h igher than normal noise in this case. 

T h e c o l u m n contr ibut ion to the noise is de te rmined b y installing and cond i t ion ing the c o l u m n in the usual manner . A l l 
o f the G C condi t ions shou ld be set as for a typical analysis. Plot the basel ine for about 10 m in w i th the o v e n set at 
40-50°C. A noise greater than that measured in the carrier gas step is the noise contr ibut ion f rom the c o l u m n . Most of this 
noise is f rom c o l u m n b leed (i.e., no rma l stationary phase degradat ion). Excess ive or h igher than norma l noise is an 
indicator of a contaminated or severe ly d a m a g e d c o l u m n . 
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If an e m p t y packed c o l u m n or deact ivated fused-si l ica tubing is not ava i lab le , the noise contr ibut ion f rom the carrier 
gas cannot b e de te rmined s ince that step has to be sk ipped. If the carrier gas step is omi t ted, the addit ional noise in the 
system after c o l u m n installation is the s u m of the carrier gas and c o l u m n cont r ibut ion. It is not possible to de te rmine the 
ind iv idua l cont r ibu t ion f rom the c o l u m n or carr ier gas. A n advantage o f measur ing the carrier gas contr ibut ion to the 
noise level is that addi t ional in format ion can be obta ined w h e n the e m p t y c o l u m n or tubing is installed. S o m e detectors 
are sensi t ive to changes in the carrier gas f l o w rate. T h i s m a y appear as basel ine drift that cor responds w i th the 
temperature p rog ram. By running a b lank (i.e., analysis w i thou t an injection) w i th the e m p t y c o l u m n or tubing installed, 
a n y basel ine drift caused b y the norma l change in the carrier gas f l o w can be measured . If a basel ine drift p r o b l e m 
occurs , the a m o u n t of drift d u e to the carrier gas f l o w rate change is k n o w n . 

T h e p u r p o s e of Chromatography Problem Solving and Troubleshooting is to h a v e selected experts answer ch romatograph ic 
ques t ions in any 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 answe red , please fo rward these to the Journal editorial off ice w i th all pert inent 
detai ls: i ns t rumen t operat ing cond i t i ons , temperatures, 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 romatograms, 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 in 
the f o r m o f a part icular ques t 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 /answers are r e v i e w e d to ensure 
comp le teness . T h e Journal reserves the right not to publ ish submit ted quest ions/answers. 

D e a n R o o d 
Associate Editor 
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