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Gas Chromatography Problem Solving and Troubleshooting 

Question: 

Somet imes a series of peaks appear in my chromatograms. A mass spectral l ibrary search indicates that these peaks are 
s i l i con-based c o m p o u n d s related to the co l umn ' s stationary phase. A r e these peaks c o l u m n bleed? H o w d o I prevent or 
e l im inate them? 

Answer: 

The peaks in your ch romatogram are not caused by c o l u m n b leed (Figure 1). C o l u m n b leed does not appear as peaks but as 
a r ise or increase in the basel ine at e levated c o l u m n temperatures (1). The basel ine rise in Figure 1 starts a round 2 0 m i n , 
cont inues to rise unti l the f inal c o l u m n temperature is reached a round 25 m i n , and then levels out as the c o l u m n temperature is 
he ld constant. This is the port ion of the ch romatogram that results f rom c o l u m n b leed . A mass spectral scan at 2 8 m i n , whe re 
the c o l u m n b leed is the highest, results in the mass spect rum s h o w n in Figure 2 A . This is a typ ica l mass spect rum for a 1 0 0 % 
methyl substituted s i l i cone stat ionary phase such as the one used to generate the ch romatogram in Figure 1. It is v i r tua l ly the 
same c o l u m n b leed mass spect rum that is ob ta ined for a 5 % p h e n y l – 9 5 % methyl substituted s i l i cone . The most notab le 
features are the masses at m/z 73 , 2 0 7 , and 2 8 1 . These masses cor respond w i th the stable degradat ion products of h igh methyl 
content s i l i cone stationary phases. The most abundant mass is a lways m/z 2 0 7 ; m/z 73 and 281 are usual ly the next most 
abundant . The a b u n d a n c e of m/z 73 may vary and often range f rom the second to the fourth most abundant mass in the 
c o l u m n b leed mass spect rum. Of ten m/z 355 and 4 2 7 are observed ; however , their abundances are usual ly very low. The 
upper scan range for the ch romatogram in Figure 1 was m/z 3 5 0 , thus these higher masses are not observed . 

U p o n compar i ng the c o l u m n b leed mass spect rum w i th a mass spect rum that cor responds to one of the ch romatog raph ic 
peaks, many simi lar i t ies are ev ident (Figure 2B) . M a n y of the same masses are present; however , their relat ive abundances are 
very different. A l t hough the major masses are the same, the di f ferences in their relat ive abundances e l im ina te c o l u m n b leed as 
a poss ib le source of these interferences (in add i t ion to the fact that c o l u m n b leed is not v is ib le as peaks). It is easy to see h o w 
the peak mass spect rum can be con fused w i th the c o l u m n b leed mass spec t rum. The mass spect rum of the other peaks in the 
ch romatogram is the same as s h o w n in Figure 2 B . The regular spac ing of the interference peaks indicates that the contaminants 
are c o m p o u n d s most l ike ly present as a homo logous series. S i l i con -based homo logous series inc lude mater ials f rom s i l i con -
based lubr icants, G C septa, and the l iners or septa of v ia l or bottle caps . These c o m p o u n d s are in t roduced into the c o l u m n a n d , 
upon e lut ing f rom the c o l u m n , appear as peaks and basel ine drift or noise in the ch romatog ram. These con taminan ts c a n be 
present in the carr ier gas f l ow path in the G C (e.g., gas l ines, traps, regulators, valves), in the in jected samp le , or in any item 
that comes in contact w i th the samp le , such as syr inges, pipettors, or conta iners. 

Hyd roca rbons are another c o m m o n con taminan t encountered in the G C system. L ike many s i l i con con taminan ts , they 
usual ly appear as a series of regular ly spaced peaks co r respond ing to a homo logous series. H y d r o c a r b o n s have a character is t ic 

mass spect rum d is t inguished by a series of masses that are 14 
units apart (Figure 3A) . Usua l l y the masses are most abundant 
in the m/z 4 0 - 9 0 range; m/z 4 3 , 57 , 7 1 , and 85 are the most 
c o m m o n . Lubr icants, p u m p o i ls , hand lot ions, improper ly 
c leaned c o p p e r and stainless steel tub ing, exp i red gas traps, 
and inexpens ive gas regulators are some of the most c o m m o n 
sources of these contaminants . 

Besides the peak of interest at 12 .70 m i n , there is an 
add i t iona l peak in Figure 1 that fal ls out of the even ly spaced 
series of peaks. The mass spect rum co r respond ing to this peak 
shows a dom inan t mass at m/z 149 (Figure 3B) . Th is is a 
typ ica l mass spect rum for a phthalate. Phthalates are another 
c o m m o n con taminan t ; they most often or ig inate f rom plast ics. 
If the samp le or any of its componen ts have c o m e into contac t 
w i th any plast ic , phthalate con tamina t ion is a lways a 
possibi l i ty. 

Us ing c lean glassware and high-qual i ty septa and caps and 
m i n i m i z i n g sample contact w i th plastics and o i ls are some of 
the techn iques that can be used to reduce these types of 
contaminat ion prob lems. In some cases, the contaminants can 
accumu la te in the G C system; the most c o m m o n site is the 
injector. There are coo le r regions of the injector, such as the 
gas l ines, where contaminants can co l lec t . F l o w i n g carr ier gas 
or solvent vapors f rom future inject ions of samples c a n 

Figure 1. Chromatogram showing contaminant peaks. The labels corre­
spond to the figure number illustrating the respective mass spectrum. 
Conditions: DB-1 column (30 m × 0.25-µm i.d., 0.25-µm film thickness), 
splitless injector (250°C, 0.5-min purge activation time), MS detector (320°C 
transfer line, m/z 50-350 full scan), helium carrier gas (30 cm/s), 50°C 
column temperature for 0.5 min, 50–125°C at 25°C/min, 325°C for 5 min, 
50-ng/µL sample (mescaline in methanol). 
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Figure 2. Mass spectra. (A) Column bleed, baseline at 27.95 min. (Β) Unknown silicone compound peak at 16.41 min. 

Figure 3. Mass spectra. (A) Typical hydrocarbon mass spectrum. (B) Unknown phthalate peak at 15.44 min. 

transport these contaminants into the c o l u m n . These contaminants can then elute f rom the c o l u m n and interfere wi th the peaks in 
the ch romatog ram. If the contaminants are s i l i con-based, their mass spectra are often very s imi lar to c o l u m n b leed mass spectra. 
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The purpose of Chromatography Problem Solving and Troubleshooting is to have selected experts answer ch romatograph ic 
quest ions in a n y 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 y o u w o u l d l ike answered , p lease fo rward these to the journal edi tor ia l of f ice w i th al l pert inent 
deta i ls : instrument operat ing cond i t ions , temperatures, pressures, c o l u m n s , support mater ials, l iqu id phases, carr 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 fo rm 
of a par t icu lar quest ion a c c o m p a n i e d by the answer, p lease forward to JCS Assoc ia te Editor, Chromatography Problem Solving 
and Troubleshooting, P .O. Box 4 8 3 1 2 , N i l es , IL 6 0 7 1 4 . A l l quest ions/answers are rev iewed 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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