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Oil and Gas Well Drilling in DFW 
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 Increased urban drilling presence has 
raised environmental impact concerns

 NOAA led studies have shown that wells 
emit more fugitive effluent than 
previously estimated

Potential Environmental Impacts
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Emissions to be Monitored
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BTEX emissions are of great concern 
to citizens living in the vicinity of 
urban oil and gas drilling processes

OSHA PEL: Benzene:         1.0 ppmv
Toluene:          200 ppmv
Ethylbenzene:  100 ppmv
Xylenes:          100 ppmv

Region Number of Sites 
Tested

% of Sites with 
Visible Emissions

Dallas/Ft. Worth 12 100

Amarillo 17 95
Midland 150 100
Houston 46 90

Corpus Christi 25 95
http://www.tceq.texas.gov/airquality/barnettshale/bshale-faq

Current Monitoring Technologies
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Infrared Emission 
Cameras

Advantages
 Rapid detection of 

fugitive effluent
 Point and shoot efficiency
 Avoid lengthy training 

periods

Disadvantages
 Short battery life
 No remote monitoring
 Limited number of emissions 

can be monitored
 TCEQ claims these cameras 

are not selective and cannot 
quantitate

http://www.lyondellbasell.com
http://www.smartldar.com/

Fugitive Effluent
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http://www.tceq.texas.gov/publications/pd/020/2012-NaturalOutlook/making-air-
emissions-visible

Proposed Solution
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http://www.inficongasanalyzers.com/en/trans
pectorCPMprocessmonitor.html

 Inficon Compact CPM 0-300 amu
 Custom Built Membrane Inlet
 Static gas dilutions of analytes of 

interest to determine levels of 
detection 

 Compare those levels of detection 
to OSHA PEL levels

R. T. Short, D. P. Fries, M. L. Kerr, C. E. Lembke, S. 
K. Toler, P. G. Wenner, and R. H. Byrne, J. Am. 
Soc. Mass Spectrom., 2001, 12, 676–682.
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Inficon CPM
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MIMS
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Quadrupole Rods Membrane

FilamentVacuum Chamber

Analyte In

Analyte Out

Instrumental Workflow
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Static Gas 
Dilution Inficon CPM

Nitrogen 
Tank

Nitrogen + Toluene

Preliminary Goals
 Establish efficacy of MIMS for 

analyses of BTEX components 
in Air

 Determine LOD for Toluene 
 Explore various MI 

geometries for temporal 
response-necessity for real 
time monitoring

Membrane Inlet Geometries
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LaPack, M. A.; Tou, J. C.; Enke, C. 
G. Anal. Chem. 1990, 62, 1265–
1271.
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Comparison of 3 Geometries
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R. A. Ketola, T. Kotiaho, M. E. Cisper, and T. M. Allen, J. 
Mass Spectrom., 2002, 37, 457–476.
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Volume Equivalents at LOD
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Compound
Minimum

Measured Leak 
Rate (g/hr)

Volume Equivalent 
at Inficon CPM 

LOD (m3)
Benzene 3.5 6095.5
Toluene 3.8 5610.9

Ethylbenzene 1.5 1922.3
Xylenes 1.9 2434.9

http://www.tceq.texas.gov/airquality/barnettshale/bshale-faq

Compound
Minimum

Measured Leak 
Rate (g/hr)

Volume Equivalent 
at OSHA PEL (m3)

Benzene 3.5 1005.7
Toluene 3.8 4.6

Ethylbenzene 1.5 3.2
Xylenes 1.9 4.0

Membrane Response

10/8/2013 HEMS Workshop - 2013 19

-1.00E-09

0.00E+00

1.00E-09

2.00E-09

3.00E-09

4.00E-09

5.00E-09

6.00E-09

0 50 100 150

In
te

n
si

ty

Time (s)

Benzene

m/z 77
m/z 78

-5.00E-10

-4.00E-10

-3.00E-10

-2.00E-10

-1.00E-10

0.00E+00

1.00E-10

2.00E-10

3.00E-10

0 50 100 150

In
te

n
si

ty

Time (s)

Heptane

m/z 91
m/z 92
m/z 99
m/z 
100

-3.00E-10
-2.50E-10
-2.00E-10
-1.50E-10
-1.00E-10
-5.00E-11
0.00E+00
5.00E-11
1.00E-10
1.50E-10

0 50 100 150

In
te

n
si

ty

Time (s)

Hexane

m/z 71
m/z 85
m/z 86

-1.00E-09

-5.00E-10

0.00E+00

5.00E-10

1.00E-09

1.50E-09

0 50 100 150

In
te

n
si

ty

Time (s)

Xylenes

m/z 91
m/z 92
m/z 105
m/z 106

Applications to Real World 
Samples:  Crude Oil Sampling
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Applications to Real World 
Samples:  Athabasca Oil Sands
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http://www.ags.gov.ab.ca/energy/oilsands/ind
ex.html#.UGSVofl250M
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1 2008 Template - January 20081 2008 Template - January 2008

INFICON Rack Mount MIMS Eng Prototype w/ MPH

Acknowledgement: Jaime Winfield and Les Volles, INFICON Inc
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1 2008 Template - January 20081 2008 Template - January 2008
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1 2008 Template - January 20081 2008 Template - January 2008

INFICON Rack Mount MIMS Eng Prototype w/ MPH
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1 2008 Template - January 20081 2008 Template - January 2008

Open Source Data

10/8/201325 HEMS Workshop - 2013

21 mL/min Toluene in air 

Next Steps

+

Conclusions/Future Work
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Proof of concept with MeCN shows that MIMS can 
be successfully applied to air quality monitoring 
problems

Membrane inlet has proven to be a viable 
technique for monitoring BTEX components

Evaluation of multiple inlet geometries shows 
that active flow through provides optimal 
sensitivity and response time

Active flow through geometry provides LOD 
significantly below OSHA PEL levels for toluene

Evaluations will be made with MS mounted in 
vehicle for remote monitoring of oil/gas well 
processes  
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