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Gas Chromatography Problem Solving and Troubleshooting 

Question: 

T h e base l i ne no ise in m y G C - M S s u d d e n l y i nc reased , and I w a s to ld the ion source w a s dirty. Af ter c l e a n i n g the 
source a n d rep lac i ng the f i laments , the no ise w a s s l ight ly reduced but sti l l excess i ve l y h igh . T h e n I c h e c k e d for leaks, 
c l e a n e d the injector, r ep laced the c o l u m n and traps, and insta l led a n e w gas cy l inder , but the no ise w a s sti l l h igh . 
F ina l l y I d i sassemb led and r insed the transfer l ine , w h i c h so l ved the p r o b l e m . The c o l u m n passes th rough the 
heated transfer l ine and terminates at the source . S ince no samp le c o m e s in con tac t w i th the transfer l ine , h o w 
d i d it b e c o m e dirty? 

Answer: 

P r o b a b l y o n e or more sma l l c o l u m n ferru le par t ic les b e c a m e t rapped in the transfer l ine . The ferrule par t ic le w a s 
p r o b a b l y genera ted du r i ng c o l u m n ins ta l la t ion . W h e n the transfer l ine c o l u m n nut w a s t igh tened, a smal l p i ece of the 
ferru le w a s b r o k e n off. Th is t yp i ca l l y occu r r s w h e n the c o l u m n nut is over t igh tened. S o m e transfer l ine des igns are 
p rone to p r o d u c i n g ferru le par t ic les u p o n over t igh ten ing of the c o l u m n nut. The v a c u u m of the mass spect rometer pu l ls 
the ferru le par t i c le into the b o d y of the transfer l ine . D e p e n d i n g o n the des ign of the transfer l ine, the ferrule par t ic le 
then b e c o m e s lodged in the l ine , t rapped at the e n d of the l ine , o r passes c o m p l e t e l y th rough and enters the ion source . 
C o l u m n ferru les con ta in graphi te , w h i c h is a very g o o d absorbent . C o m p o u n d s abso rbed by the graphi te s l o w l y desorb 
w h e n the fer ru le is hea ted , espec ia l l y under v a c u u m . These re leased c o m p o u n d s are swept into the mass spectrometer , 
thus p r o d u c i n g a response. Because the ferru le impur i t ies are re leased o n a s o m e w h a t constant basis, the overa l l effect 
is a rise in the base l ine and /o r an increase in base l ine no ise . O v e r t ime , the ferru le impur i t ies often b e c o m e dep le ted , 
and the b a c k g r o u n d s ignal m a y imp rove . Somet imes the b a c k g r o u n d s ignal remains h igh unt i l the respons ib le par t ic le 
is r e m o v e d . If the ferru le par t ic le enters the ion source , the no ise leve l usua l l y remains h igh unt i l source c l e a n i n g 
removes the par t ic le . It is poss ib le , but more d i f f icu l t and less l ike ly, to get a ferrule par t ic le t rapped in a standard 
G C detector . 

C o l u m n ferru les are usua l l y m a d e of 1 0 0 % graphi te or a 4 0 % g r a p h i t e - 6 0 % vespe l mix ture . G r a p h i t e ferrules are 
m u c h softer a n d easier to sea l . U p o n over t igh ten ing , they somet imes p r o d u c e smal l par t ic les or f lakes of graphi te . 
These graph i te par t ic les c a n get t rapped in the in jector and detector f i t t ings. A future c o l u m n insta l la t ion m a y push the 
par t ic les into the in jector or detector. C o l u m n c o n t a m i n a t i o n w i th so l i d par t icu lates usua l l y causes peak shape 
p r o b l e m s and /o r base l i ne instabi l i ty and no ise . If over t igh ten ing is a v o i d e d , graphi te ferrules c a n be used mu l t i p le 
t imes, a n d par t ic les are less l i ke ly to be genera ted . M o s t graphi te ferrules seal w h e n the c o l u m n nut is turned 
a p p r o x i m a t e l y o n e quarter turn b e y o n d f inger-t ight. G r a p h i t e - v e s p e l ferrules are m u c h harder than graphi te ferru les. 
T h e y c a n be s l ight ly more d i f f icu l t to seal and d o not p r o d u c e sma l l par t ic les unless severe ly over t igh tened. M o s t 
g raph i t e - vespe l ferrules seal w h e n the c o l u m n nut is tu rned app rox ima te l y three quarters of a turn b e y o n d f inger-t ight. 
It is not unusua l for g raph i t e - vespe l ferrules to fuse or t ight ly adhere to the c o l u m n tub ing . Th is may render them 
d i f f icu l t to reuse. G r a p h i t e - v e s p e l ferrules are usua l l y r e c o m m e n d e d for use w i th G C detectors w i th sea led ce l l s or 
units (e.g., E C D or T C D ) a n d G C - M S transfer l ines. A l t h o u g h graphi te ferrules func t ion p roper ly w i th these detectors , a 
t rapped ferru le par t ic le m a y result in the need for major m a i n t e n a n c e or repair of the detector. Ferrules m a d e of 1 0 0 % 
graphi te c a n be used for the in jector regardless of the detector. 

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 ields ( 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 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 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 ion , if you w o u l d l ike to share your expert ise or exper ience in 
the f o 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 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. 

D e a n R o o d 
Assoc ia te Editor 

604 



Journal of Chromatographic Science, Vol. 35, December 1997 

Reader's tip: 

H a n s - M a r t i n M u e l l e r of Wer thens te in C h e m i e A G in S w i t z e r l a n d has shared an easy - to - inco rpo ra te t e c h n i q u e to 
prevent water f rom ex t ingu ish ing the FID f l ame . Th is t op i c w a s d i scussed in the Augus t 1 9 9 7 T roub leshoo t ing ar t ic le 
(1). If the ini t ia l temperature of the G C c o l u m n is set at a l o w v a l u e , water c o n d e n s e s at the f ront of the c o l u m n . In 
most c o l u m n s , water does not c o n d e n s e in a t ight b a n d or f i lm but as a series of d rop le ts sp read ou t over a l ong 
length of c o l u m n . Th is creates a l o w concen t ra t i on b a n d of wa te r e lu t ing f rom the c o l u m n (i.e., the a m o u n t of wa te r 
per mi l l i l i te r of carr ier gas is low) . Because the water concen t ra t i on is low, the FID f l ame rema ins lit. If the in i t ia l 
c o l u m n temperature is too h igh , the water does not c o n d e n s e at the front of the c o l u m n . Instead the water passes 
th rough the c o l u m n in a t ight b a n d at a h igh concen t ra t i on . Th is in t roduces e n o u g h water into the FID at o n e t ime to 
ex t ingu ish the f l ame . 

D e t e r m i n i n g the best in i t ia l c o l u m n temperature m a y requ i re s o m e expe r imen ta t i on . D e p e n d i n g o n the po lar i ty of 
the stat ionary phase, the temperature w h e r e the water fo rms drop le ts instead of a f i lm is di f ferent. For most s tat ionary 
phases, the best in i t ia l temperature w i l l p robab l y be 4 0 - 8 0 ° C (Mue l l e r uses 70°C for 3 min) . In genera l , water drop le ts 
are fo rmed at h igher in i t ia l c o l u m n temperatures as stat ionary phase po lar i ty increases. 
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