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Gas Chromatography Problem Solving and Troubleshooting 

Question: 

I was instructed to install water and oxygen traps o n my carr ier gas l ine to improve sensitivity. After instal l ing the traps I 
d id not obtain better sensitivity. Is there a p rob lem wi th my traps or their instal lat ion? 

Answer: 

Figure 1. Baseline trace with and without a gas trap installed. Carrier gas: 
ultrahigh-purity helium. Trap: combination water, oxygen, and hydrocarbon trap. 
Extracted ion chromatograms using GC-MS system with a 30-m deactivated fused-
silica tubing column installed. The trap was installed in the carrier gas line with an 
in-line valve to enable bypassing of the trap. The background signal was collected 
with the trap off-line (left portion). Upon switching the valve and placing the trap 
in-line, a drop in the background signal and noise occurred (right portion). 

The purpose of Chromatography Problem Solving and Troubleshooting is to have se lected experts answer ch roma tog raph i c 
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 , 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 ls : inst 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 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 y o u w o u l d l ike to share your expert ise or expe r i ence 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 ish submit ted quest ions/answers. 

D e a n R o o d 
Assoc ia te Editor 
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It is un l ike ly that there is a p rob lem wi th the traps. U p o n instal l ing a gas trap, the amount (if any) of sensit ivity 
improvement depends on the detector and the or ig inal gas purity. If a detector does not respond to oxygen or water, or is 
affected by their presence, instal l ing a water or oxygen trap has little impact o n sensitivity. For examp le , an FID does not 
respond to water or oxygen , thus lower ing their concent ra t ion in the carr ier gas does not s igni f icant ly affect sensitivity. 
Converse ly , an E C D is very sensit ive to water and oxygen , thus lower ing their concent ra t ions may result in a s igni f icant 
increase in sensitivity. 

If sensit ivity improvement occurs , it is usual ly ev ident 
as a decrease in the basel ine noise and/or absolute leve l . 
Figure 1 illustrates this effect for a G C - M S system. The 
upper basel ine trace is for the water present in a cy l inder 
of ultrahigh-puri ty he l i um, whereas the bot tom basel ine 
trace is for oxygen . W h e n no trap is used (left port ion of 
the basel ine trace), the absolute basel ine level and noise 
are 3 - 4 t imes higher than the basel ine obta ined w h e n a 
trap is used to purify the carr ier gas (right port ion of the 
basel ine trace). Note that if the scan range of a mass 
spectrometer is above m/z 32 , this amount of 
improvement w i l l not be observed. Because water and 
oxygen are not be ing detected, a signif icant decrease in 
the basel ine level and noise w o u l d not occur . This is 
another examp le of a detector 's response characterist ics 
hav ing an inf luence on the amount of sensit ivity 
improvement w i th gas traps. A l though the water and 
oxygen concentrat ions are lower, the mass spectrometer 
is not d i rect ly affected (i.e., it is not responding to water 
or oxygen). There may be a secondary or indirect effect 
due to a higher concent ra t ion of water or oxygen ; 
however, the change in the basel ine w o u l d not be as 
dramat ic as seen in Figure 1. 

The amount of sensit ivity improvement is often 
dependent on the concent ra t ion of the impuri t ies in the 
or ig inal carr ier gas. A lower grade or lower purity carr ier 
gas benefits the most f rom gas traps because the impur i ty concentrat ions are reduced to va lues m u c h lower than in the 
or ig inal gas. Us ing gas traps for a carr ier gas that is a l ready very pure results in a smal l decrease in the impuri t ies relat ive to 
the or ig inal concentrat ions. For this reason, there is debate whether gas traps are needed for very high-pur i ty carr ier gases. If 
using a gas trap does not improve sensitivity, it does not a lways make sense to use a trap due to its cost and ma in tenance 
requirements (i.e., mon i to r ing and replacement) . 
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There is one other factor to cons ider w h e n dec id i ng on the use of gas traps. A t e levated c o l u m n temperatures, oxygen 
and water signi f icant ly accelerate the rate of stationary phase degradat ion. Longer c o l u m n life is ob ta ined at l ower water 
and oxygen concentrat ions. This is espec ia l l y ev ident for polar stationary phases or w h e n a c o l u m n is rout inely used at or 
near its upper temperature l imit. A g a i n , the impact of a gas trap is greater for lower grade or lower purity gases. W h e n using 
higher grades of carrier gases, factors other than carr ier gas purity often affect c o l u m n life. Harmfu l samp le c o m p o u n d s and 
contaminants as we l l as carr ier gas leaks usual ly degrade c o l u m n per formance long before the trace levels of oxygen or 
water in the carrier gas can reduce c o l u m n life. 

The same sensit ivity issues need to be cons idered w h e n determin ing whether detector gases w i l l benefi t f rom gas traps. 
The sensit ivity of E C D s and E L C D s are improved wi th water and oxygen traps instal led in the detector gas l ine. 
A hydrocarbon trap is r e c o m m e n d e d for PIDs due to their high sensit ivity to many organics. M o s t combus t i on detectors 
(e.g., F ID, F P D , and N P D ) d o not s igni f icant ly benefit f rom traps o n their gases unless the qualt i ty of the gas is poor or the 
detector is be ing operated at its extreme sensit ivity leve l . 

U p o n expi ra t ion, many gas traps not on l y stop pur i fy ing the gas, they also in t roduce other contaminants into the gas. For 
this reason, traps need to be moni to red and changed before they exp i re . Install ing a gas trap also means in t roduc ing two or 
more fittings into the gas l ine. This increases the probabi l i ty of a leak occur r ing . D e p e n d i n g on the locat ion of the leak, 
premature trap expirat ion or con tamina t ion of the gas w i th air may occur . M o r e di l igent l eak -check ing is required to 
prevent these types of p rob lems. For cr i t ical app l icat ions or for the highest purity gases, meta l - or g lass-bod ied traps shou ld 
be used. P last ic -bodied oxygen traps shou ld be avo ided because plastics are permeab le to air and water. This a lso means 
that copper or stainless steel tub ing shou ld be used as gas l ines. 
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