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■ Introduction 
Helium is the most commonly used carrier gas for gas 
chromatography/mass spectrometry (GCMS). Recent 
increases in the cost of helium, and communications 
from commercial helium vendors predicting shortages 
of helium in the future have generated interest in the 
use of hydrogen as an alternative carrier gas. There are 
both positive and negative aspects to consider with the 
use of hydrogen as a carrier gas for GCMS. Hydrogen 
requires a higher-efficiency vacuum system than 
helium for equivalent instrument performance. For this 
reason, sensitivity is often less with hydrogen as a 
carrier gas compared to helium for equivalent 
applications. Unlike helium, hydrogen can react in the 
ion source to create ions not normally observed with 
helium. In addition, safety is always a concern when 
working in the presence of a flammable gas such as 
hydrogen. 
 
The cost of hydrogen is substantially less than that of 
helium, and commercial hydrogen generators are 
common and cost-effective. Hydrogen has physical 

properties which make it both fast and forgiving as a 
carrier gas. Modern GCMS systems are equipped with 
large capacity vacuum systems and are therefore suited 
for handling the extra pumping requirements required 
for use of hydrogen. 
 
The Shimadzu GCMS-QP2010 SE system (Figure 1) was 
used to compare the application performance 
differences between helium and hydrogen as carrier 
gases for GCMS. The US EPA Method 8270D 
compound list was used to evaluate performance with 
hydrogen because of the wide range of compound 
classes represented. Data are presented that contrast 
performance of the compounds when run on the same 
GCMS and the same column, but using the two 
different carrier gases. Method performance was 
assessed by comparing retention time repeatability, 
mass spectral tuning requirements, sensitivity, 
calibration linearity, repeatability of response, variability 
of relative response, and evidence of reaction with 
hydrogen in the MS source.

 
■ Experimental 
The analyses were conducted using a Shimadzu 
GCMS-QP2010 SE shown in Figure 1. The GCMS was 
operated in the full-scan EI mode.
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Instrument conditions were based on those 
recommended for US EPA Method 8270D. Conditions 
were held constant except the carrier gas type. Since 
the purpose of this investigation was to observe the 
effects of using hydrogen as a carrier gas, further steps 

to optimize the method conditions for use with 
hydrogen were avoided so that a direct comparison of 
the data generated with the two different carrier gases 
could be made. Specific instrument conditions for the 
analyses are shown Table 1 below.

 
Table 1: Instrument Conditions for Evaluating Hydrogen as a Carrier Gas  
 

Instrument: Shimadzu GCMS-QP2010 SE 
 

GC Conditions 
Column RXI-5Sil MS 20 m x 0.18 mm x 0.18 µm (Restek Corp. #43602) 
Column temperature program 45 °C (hold 0.5 minute); 25 °C/minute to 315 °C (hold 4.2 minute) 
Injection mode Split mode; split ratio 10:1 
Injector temperature 295 °C 
Injection port liner Multi-purpose split liner with glass wool (Shimadzu 220-90784-00) 
Carrier Helium or hydrogen; constant linear velocity 50 cm/second 
Interface temperature 320 °C 

 
MS Conditions 
Ion source temperature 220 °C 
MS scan mode EI Full scan m/z 35-500; scan rate 0.10 sec/scan* 
*The scan rate is adjusted to give 10-12 spectra (data points) across the GC peak.  
 
Analysis Times 
Run time 16 minutes 
Cycle time 22 minutes* 
*Time from one injection to the following injection – includes run time, cool down and equilibration time, and autosampler fill time. 

 
 
The carrier gas connection was changed on the back 
panel of the GC, and the configuration for the flow 
controller was changed to accommodate the change in 
carrier gas; no additional or replacement hardware is 

required for the GC or MS. The change in system 
configuration for carrier gas is shown in Figures 2A and 
2B. 

 

  
 
Figure 2A: System Configuration   Figure 2B: Carrier Gas Selection in Configuration 
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■ Results and Discussion 
 
Retention Time Repeatability 
Repeatability of retention times when changing carrier 
gas is illustrated in the chromatogram of the phthalate 
esters (m/z 149) shown in Figure 3. Retention times are 
accurately reproduced when changing carrier gas, 
holding linear velocity constant, and reconfiguring the 

flow controller for hydrogen. Similarity in peak heights 
(in Figure 3) is also noteworthy, and indicates similar 
signal intensity for these compounds with both carrier 
gases.

 
 

 
 

Figure 3: Repeatability of Retention Times with Hydrogen and Helium as Carrier Gases 
 
MS Tuning Verification   
The GCMS-QP2010 SE was tuned using the Shimadzu 
GCMSsolution auto tuning function; the “mass 
pattern adjustment” feature was employed to 
optimize the tuning verification requirements for 
decafluorotriphenylphosphine (DFTPP). The mass 

pattern targets were the same using both carrier gases, 
and the tuning verification requirements for DFTPP 
were readily met using both carrier gases. Tuning of 
the mass spectrometer for DFTPP is depicted in Figure 
4.

 
 

 
 

 
 

Chromatogram of phthalate esters 

Black trace – hydrogen carrier 

Pink trace – helium carrier 

Figure 4: Mass Spectrometer Tuning Verification for DFTPP 

DFTPP Tune Check – H2 DFTPP Tune Check – He 

PFTBA Tuning – He PFTBA Tuning – H2 
Tuning Condition 
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Calibration Preparation  
Calibration standards were prepared over the 
calibration range of 0.4-160 µg/mL and transferred to 
2-mL vials for analysis. All internal standard 
concentrations were held constant at 40 µg/mL. Data 
for the initial calibration standards were acquired using 
the instrument conditions outlined above. The detector 
(electron multiplier) voltage was adjusted to give 

adequate response at the lowest calibration level and 
avoid saturation at the highest calibration level. Figure 
5A shows the total ion chromatogram of a 20 µg/mL 
standard using hydrogen carrier gas. A corresponding 
chromatogram using helium carrier gas is shown in 
Figure 5B.

 
 

 
 

Figure 5A: Total Ion Chromatogram of a 20 µg/mL Calibration Standard using Hydrogen Carrier Gas 
 

 
 

Figure 5B: Total Ion Chromatogram of a 20 µg/mL Calibration Standard using Helium Carrier Gas 
 
Calibration Results 
Response factors were tabulated and deviation in 
response factor was determined as described in US EPA 
Method 8270D; the mean response factors for the 
initial calibration are presented in Table 2. Response of 
individual analytes varies considerably, especially at low 
concentration, so response factors for the lowest 
calibration points are not included for selected analytes. 
The precision of the calibration is evaluated using the 
mean and percent relative standard deviation (RSD) of 
the response factors for each of the analytes. The RSD 
values for the multi-point calibration are also shown in 
Table 2. 
 
With helium, most analytes showed RSD of relative 
response factors less than 15%; for those analytes 
with RSD greater than 15%, the correlation coefficient 
(r) was 0.990 or higher, indicating linear calibration. 
The correlation coefficient is included in Table 2 for 
those analytes with RSD of the response factor greater 
than 15%. In contrast, with hydrogen, numerous 
analytes showed RSD greater than 15% and nonlinear 
response. Most compounds with RSD greater than 
15% with hydrogen were associated with specific 

compound classes (polar compounds, nitroaromatics, 
and phthalate esters), and show calibration results that 
most closely fit a quadratic calibration. For those 
compounds, both the correlation coefficient (r) and the 
coefficient of determination (R2) are included in Table 2. 
(A value for R2 greater than 0.99 indicates a good 
statistical fit to a quadratic calibration). Calibration 
curves for 2,6-dinitrotoluene are shown below in 
Figures 6A-6B to illustrate the difference in calibration 
with hydrogen and helium. 
 
With hydrogen carrier gas, most nonpolar compounds 
(chlorinated benzenes and polynuclear aromatics) 
showed linear response and mean response factors 
comparable to those obtained when helium was used 
as a carrier gas. In contrast, polar compounds, 
nitroaromatics, phthalate esters, and some other 
compounds show significantly decreased mean 
response factors and nonlinear response with 
hydrogen compared to helium. To more clearly show 
the differences in calibration linearity and deviation in 
mean response factors, analytes are grouped according 
to calibration performance in Table 2. 
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Nitrobenzene showed mass spectral evidence of 
chemical reduction in the ion source; the mass 
spectrum indicating reduction of nitrobenzene to 
aniline is illustrated in Figure 7A. But in most other 
cases, the disparity of calibration results is not readily 
explained. Mass spectra of the compounds that 
showed reduced relative response and high % RSD 

were examined for evidence of chemical reaction with 
hydrogen in the ion source, but only nitrobenzene 
showed any notable mass spectral differences when 
switching carrier gas. For example, the response factor 
for 2-chlorophenol is significantly reduced with 
hydrogen carrier gas, but the spectrum is unchanged, 
as shown in Figure 7B.

 
 

  
 

Figure 6A: 2,6-Dinitrotoluene Calibration with H2  Figure 6B: 2,6-Dinitrotoluene Calibration with He 
 

 
 

Figure 7A: Mass Spectral Results for Nitrobenzene 
 

 
 

Figure 7B: Mass Spectral Results for 2-Chlorophenol 
 

Sample mass spectrum of nitrobenzene; the peak at m/z 93 represents aniline 

Reference mass spectrum of nitrobenzene 

Reference mass spectrum of 2-chlorophenol 

Sample mass spectrum of 2-chlorophenol 
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Solvents 
The solvent used in this study was dichloromethane, 
which is widely used for GCMS applications and 
specified in US EPA Method 8270D. Some studies have 
suggested that dichloromethane (and also possibly 
carbon disulfide) reacts with hydrogen carrier gas in 
the injection port to form hydrochloric acid (HCl). Since 

quadratic calibration results are frequently associated 
with active sites, the formation of HCl and subsequent 
degradation of the injection port could be one 
explanation for nonlinear calibration and non-ideal 
chromatographic performance of numerous analytes 
when hydrogen is used as a carrier gas.

  
Precision Results 
Low level standards (2.0, 5.0, and 10 µg/mL) were 
injected ten times each to assess analytical precision. 
The statistical values are based on data for injection of 
the standard concentration corresponding to the 
lowest point in the initial multi-point calibration. 

Despite reduced response for many analytes (as 
assessed by magnitude of response factors), recoveries 
were excellent and reasonable precision was attained 
for most compounds at 2 µg/mL. Precision data using 
both helium and hydrogen are presented in Table 2.

 

Table 2: Summary of Calibration and Precision Results  
 

Compound Name 

Calibration Results Precision and Accuracy Results 
(n=10) 

Hydrogen Carrier Helium Carrier Hydrogen Carrier Helium Carrier 

Mean 
RRF 

RSD 
(%) r R2 Mean 

RRF 
RSD 
(%) r Spike 

(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Spike 
(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Compounds with minimal deviation in mean response factor or calibration linearity with hydrogen carrier gas 

Bis(2-chloroethyl) ether 2.02 17 0.998 0.998 2.68 8  2.0 94 5 2.0 121 2 

1,3-Dichlorobenzene 1.82 4   1.83 9  2.0 100 2 2.0 105 3 

1,4-Dichlorobenzene 1.85 4   1.84 9  2.0 103 4 2.0 105 2 

1,2-Dichlorobenzene 1.82 6   1.74 8  2.0 100 3 2.0 103 4 

Bis(2-Chloroisopropyl) ether 3.26 14   3.97 8  2.0 95 4 2.0 120 2 

N-Nitrosodi-n-propylamine 1.08 17 0.997 0.997 1.52 12  2.0 90 8 2.0 114 2 

1,2,4-Trichlorobenzene 0.28 5   0.26 11  2.0 99 4 2.0 120 3 

Naphthalene 1.29 3   1.26 12  2.0 104 2 2.0 119 3 

2-Methlynaphthalene 0.72 8   0.77 8  2.0 108 3 2.0 102 1 

4-Chloroaniline 0.36 33 0.996 0.996 0.48 12  2.0 76 15 2.0 114 3 

2-Chloronaphthalene 0.96 19 0.998 0.996 1.24 6  2.0 95 5 2.0 103 2 

Acenaphthene 1.21 6   1.31 3  2.0 111 4 2.0 101 2 

Dibenzofuran 1.74 4   1.71 11  2.0 107 3 2.0 106 3 

4-Chlorophenyl phenyl ether 0.61 11   0.62 13  2.0 100 5 2.0 116 3 

Fluorene 1.34 9   1.38 14  2.0 107 4 2.0 108 2 

N-Nitrosodiphenylamine 0.58 20 0.998 0.997 0.74 13  2.0 91 6 2.0 103 1 

Hexachlorobenzene 0.18 20 0.997 0.997 0.25 17 0.998 2.0 92 7 2.0 95 5 

Phenanthrene 1.17 4   1.23 13  2.0 105 4 2.0 100 4 

Anthracene 0.87 24 0.996 0.996 1.21 11  2.0 97 5 2.0 100 2 

Fluoranthene 0.93 27 0.992 0.993 1.16 8  2.0 102 8 2.0 102 3 

Pyrene 1.44 19 0.993 0.993 1.37 5  2.0 105 5 2.0 102 4 

Benzo[a]anthracene 0.84 23 0.992 0.995 1.21 9  2.0 94 4 2.0 104 4 

Chrysene 1.13 10   1.17 13  2.0 108 5 2.0 105 3 
Benzo[b]fluoranthene 1.35 18 0.994 0.998 1.20 6  2.0 97 4 2.0 106 2 
Benzo[kfluoranthene 1.53 31 0.992 0.997 1.22 12  2.0 85 9 2.0 111 6 

Benzo[a]pyrene 1.57 17 0.996 0.996 1.16 5  2.0 71 16 2.0 103 3 

Indeno[1,2,3-cd]pyrene 1.12 29 0.990 0.999 1.30 6  2.0 87 9 2.0 92 4 

Dibenzo(a,h)anthracene 0.89 39 0.988 0.986 1.07 7  2.0 92 10 2.0 94 1 

Benzo(g,h,i) perylene 1.21 25 0.992 0.996 1.09 6  2.0 93 6 2.0 97 3 
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Table 2: Summary of Calibration and Precision Results (continued) 
 

Compound Name 

Calibration Results Precision and Accuracy Results 
(n=10) 

Hydrogen Carrier Helium Carrier Hydrogen Carrier Helium Carrier 

Mean 
RRF 

RSD 
(%) r R2 Mean 

RRF 
RSD 
(%) r Spike 

(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Spike 
(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Compounds with moderate deviation in mean response factor or calibration linearity with hydrogen carrier gas 

N-Nitrosodimethylamine 0.48 16 0.995 0.990 1.58 11  2.0 100 7 2.0 111 4 
Phenol 1.79 21 0.994 0.994 3.56 11  2.0 85 9 2.0 120 2 

2-Chlorophenol 0.66 20 0.995 0.995 1.86 10  2.0 108 6 2.0 111 3 
Benzyl alcohol 0.60 40 0.990 0.990 1.51 7  2.0 75 14 2.0 116 6 

3&4-Methylphenol 1.15 25 0.989 0.990 2.06 13  2.0 78 12 2.0 124 3 
2-Methylphenol 0.94 27 0.987 0.975 2.06 11  2.0 77 15 2.0 122 3 

Hexachloroethane 0.25 38 0.998 0.998 0.76 9  2.0 102 9 2.0 130 2 
2,4-Dimethylphenol 0.21 34 0.983 0.994 0.39 10  2.0 73 16 2.0 121 3 

Bis(2-chloroethoxy)methane 0.33 32 0.986 0.986 0.66 10  2.0 85 9 2.0 120 2 
2,4-Dichlorophenol 0.07 46 0.992 0.992 0.22 9  2.0 92 7 2.0 99 5 

Isophorone 0.50 23 0.994 0.994 1.04 4  2.0 93 5 2.0 107 2 
Hexachlorobutadiene 0.09 19 0.995 0.995 0.14 17 0.999 2.0 95 4 2.0 120 3 

4-Chloro-3-methylphenol 0.11 45 0.990 0.990 0.36 14  2.0 105 8 2.0 117 5 
Hexachlorocyclopentadiene 0.09 16 0.997 0.997 0.30 12  2.0 112 6 2.0 103 2 

2,4,6-Trichlorophenol, 0.11 22 0.994 0.999 0.34 11  2.0 106 9 2.0 98 4 
2,4,5-Trichlorophenol, 0.10 26 0.993 0.999 0.33 14  2.0 95 13 2.0 101 4 

Acenaphthylene 1.35 28 0.993 0.994 2.14 8  2.0 96 6 2.0 101 2 
4-Bromophenyl phenyl ether 0.13 37 0.986 0.994 0.25 14  2.0 83 9 2.0 99 4 

Pentachlorophenol 0.05 18 0.992 0.996 0.13 14  2.0 102 8 2.0 70 5 
Carbazole 0.68 41 0.998 0.988 1.10 6  2.0 106 7 2.0 95 2 

 

Compound Name 

Calibration Results Precision and Accuracy Results 
(n=10) 

Hydrogen Carrier Helium Carrier Hydrogen Carrier Helium Carrier 

Mean 
RRF 

RSD 
(%) r R2 Mean 

RRF 
RSD 
(%) r Spike 

(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Spike 
(µg/mL) 

Mean 
Rec 
(%) 

RSD 
(%) 

Compounds with severe deviation in mean response factor or calibration linearity with hydrogen carrier gas  
– no mass spectral anomalies observed 

2-Nitrophenol 0.04 20 0.995 0.995 0.17 18 0.999 2.0 113 9 2.0 86 4 
2-Nitroaniline 0.06 19 0.994 0.998 0.57 23 0.999 2.0 99 20 2.0 77 4 

Dimethyl phthalate 0.41 38 0.979 0.998 1.22 6  2.0 101 5 2.0 99 3 
2,6-Dinitrotoluene 0.06 40 0.987 0.996 0.25 12  2.0 78 23 2.0 85 4 

3-Nitroaniline 0.07 34 0.987 0.996 0.75 17 0.998 2.0 83 14 2.0 64 4 
2,4-Dinitrophenol 0.02 36 0.976 0.987 0.12 27 0.997 10 122 11 2.0 48 8 

4-Nitrophenol 0.03 28 0.993 0.998 0.34 25 0.998 10 104 18 2.0 45 8 
2,4-Dinitrotoluene 0.05 28 0.987 0.997 0.29 15  2.0 75 21 2.0 78 7 
Diethyl phthalate 0.38 35 0.972 0.996 1.24 8  2.0 107 5 2.0 98 1 

4-Nitroaniline 0.06 18 0.991 0.996 0.35 23 0.999 5.0 70 21 2.0 65 6 
2-Methyl-4,6-dinitrophenol 0.03 30 0.987 0.997 0.11 27 0.999 5.0 90 7 2.0 58 10 

Di-n-butyl phthalate 0.25 42 0.965 0.999 1.34 7  2.0 107 8 2.0 83 1 
Butylbenzyl phthalate 0.11 50 0.994 0.996 0.59 16 0.999 2.0 106 6 2.0 78 3 
3,3'-Dichlorobenzidine 0.07 25 0.981 0.999 0.39 13  2.0 109 11 2.0 90 2 

Bis(2-ethylhexyl) phthalate 0.14 15   0.83 17 0.999 2.0 125 10 2.0 79 3 
Di-n-octyl phthalate 0.43 14   1.53 16 0.999 2.0 131 10 2.0 67 3 

Compounds with severe deviation in mean response factor or calibration linearity with hydrogen carrier gas  
–mass spectral anomalies observed 

Nitrobenzene 0.08 56 0.996 0.996 0.48 10  2.0 97 11 2.0 101 2 
 
 r – correlation coefficient (applies to linear calibration) 
 R2 – coefficient of determination (applies to quadratic calibration)  
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Sensitivity with Hydrogen Carrier Gas 
For the purpose of this discussion, sensitivity is defined 
as the signal-to-noise ratio (S/N) for a given quantity of 
selected analyte. Decreased response factors for some 
analytes may result from chemical interactions with 
hydrogen in the MS ion source, or other causes. When 
assessing potential sensitivity differences, only those 
compounds that do not show significant differences in 
mean response factor have been considered, to avoid 
measuring sensitivity differences based on two 
separate effects. 
 
The autotuning algorithm in GCMSsolution software 
adjusts the detector (electron multiplier) voltage to give 
a consistent signal (about 600,000 for m/z 69 of 
PFTBA). The detector voltages for the two tuning files 
were very similar: 0.92 and 0.91 kV for hydrogen and 
helium, respectively. Likewise, similar responses for 
target analytes were observed, as indicated by the 
similar peak heights shown in Figure 3.  
 

Sensitivity differences between results with hydrogen 
and helium, as assessed by S/N, are attributed to 
increased noise with hydrogen carrier gas. 
 
This effect can be seen by careful inspection of the 
total ion chromatograms shown in Figures 5A and 5B, 
where the baseline is elevated in Figure 5A (hydrogen) 
relative to that in Figure 5B (helium). To assess 
sensitivity, S/N for several analytes was measured in the 
2 µg/mL standards. Mass chromatograms used to 
assess sensitivity are shown in Figures 8A-8F. 
 
Inspection of the S/N values shown in Figures 8A-8F 
indicate that the signal-to-noise ratio (S/N) is about 3-5 
fold lower when hydrogen is used as a carrier gas, as 
compared to results using helium.

  

 
 

Figure 8A: S/N for 1,3-Dichlorobenzene with Hydrogen Carrier Gas 
 

 
 

Figure 8B: S/N for 1,3-Dichlorobenzene with Helium Carrier Gas 

S/N = 153 

S/N = 887 
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Figure 8E: S/N for Fluoranthene with Hydrogen Carrier Gas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S/N = 664 

S/N = 214 

S/N = 87 

Figure 8C: S/N for Dibenzofuran with Hydrogen Carrier Gas 

S/N = 457 

Figure 8D: S/N for Dibenzofuran with Helium Carrier Gas 

Figure 8F: S/N for Fluoranthene with Helium Carrier Gas 



 
 No. SSI-GCMS-1303 

■ Recommendations for Use of Hydrogen as a Carrier Gas  
The following recommendations are offered when 
using hydrogen as a carrier gas: 
 

• Select a GCMS with sufficient pumping 
capacity, e.g. GCMS-QP2010 SE used for this 
study. The GCMS- QP2010 Ultra or 
GCMS-TQ8030 can also be used, since they 
have differential pumping systems with 
approximately 3 to4 times the pumping 
capacity. 

• Use narrow-bore chromatographic columns 
(0.15-0.18 mm) and low carrier gas flow rates. 
This will limit the volume of hydrogen to the 
ion source, improve vacuum performance, 
and optimize overall sensitivity. Reduced flow 
rates have the additional advantage of 
reducing potential reactions of analytes with 
hydrogen in the MS ion source. 

• Use constant linear velocity > 50 cm/second 
to provide symmetric chromatographic peaks 
and match compound retention times and 
retention order to those generated with 
helium carrier gas.  

 

 

• Avoid dichloromethane as a solvent to eliminate 
formation of HCl in the GC injection port and 
subsequent degradation of performance of the 
chromatographic system. 

• Carefully consider the chemistry of specific 
analytes when changing to hydrogen as a carrier 
gas. Potential reactivity of analytes with hydrogen 
carrier gas should be evaluated in the early stages 
of method development. 

• Consult with the appropriate regulating agency 
before making changes to regulatory-compliance 
methods. 

• Avoid ion sources which contain polymeric or 
other non-metal materials. Only use ion sources 
which are made of inert, low-nickel materials with 
ceramic insulators. 

• Follow all safety recommendations from the 
GCMS instrument manufacturer.

 
■ Conclusion 
The Shimadzu GCMS-QP2010 SE, with its inert, 
low-nickel source, was used for analysis of a wide 
range of compound classes using hydrogen as the 
carrier gas without requiring any changes to the 
instrument hardware. Chromatography with hydrogen 
carrier gas was excellent, and retention times were 
easily reproduced using the constant linear velocity 
feature of the GCMSsolutions software. MS tuning 
was essentially equivalent, and passed all acceptance 
criteria with both hydrogen and helium. 
 
Sensitivity, calibration linearity, and repeatability 
ranged from acceptable to excellent for the non-polar, 
non-reactive compound classes (29 of the 66 
compounds evaluated, 44%) when using hydrogen 
carrier gas, and were comparable to performance 
when using helium. An additional 20 compounds 
evaluated (30%) also had acceptable repeatability and 
recovery, but displayed reduced sensitivity and 
quadratic, rather than linear response. Finally, 17 of the 
66 compounds evaluated (26%), representing the 
most polar, reactive compound classes, displayed 
considerable variability and significantly lower response 
with hydrogen carrier gas. In addition, evidence 
suggested that one of the most reactive compounds, 
nitrobenzene was reduced to aniline in the presence of 
hydrogen.  
 

Dichloromethane may have reacted with the hydrogen 
carrier gas to form HCl, causing active sites and 
resulting in poor repeatability and response for the 
most reactive compound classes. Using a 
non-chlorinated solvent and performing frequent 
routine maintenance may help mitigate the 
performance problems related to active sites. Using a 
differentially pumped MS system such as the 
GCMS-QP2010 Ultra or the GCMS-TQ8030 will 
provide additional pumping capacity, and reduce losses 
related to pumping efficiency. 
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