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Chromatography/Mass Spectrometry 

This method did not resolve all the compounds in a simplified model HF 
fluid, so we adjusted conditions to improve the chemical separations.  Our 
efforts were only partly successful, and we limited our analysis to the 
compound which was best isolated and most available:  2-butoxyethanol.   

Materials-  Glassware was used instead of plastics, which were excluded 
because they do not hold up well and leech contaminants into the system.  

Results 
       Our data indicate that 2-butoxyethanol can be extracted from water into ether with 10–50% 
efficiency, that the extract standard curve is practically linear from 0.10 to 5.0% (v/v), and that the 
detection limit is at or near 0.10% for this analyte.  
 

Background 
       Extraction of oil and natural gas from unconventional reservoirs (deep sandstone or shale 
rock formations characterized by low permeability) requires the use of hydraulic fracturing fluids.  
These fluids have been subjects of considerable public inquiry.  
       Some issues of chemical composition disclosure have begun to be solved by the institution of 
the FracFocus Chemical Disclosure Registry by the Ground Water Protection Council and the 
Interstate Oil and Gas Compact Commission [1].  However, most records in that database are 
incomplete, omitting significant details [2].  Further, analysis of groundwater possibly impacted by 
hydraulic fracturing fluids has been greatly hampered by a lack of analytical capability, resulting in 
analyses reported as "unresolved complex mixtures" [3].   
       This project is intended to fill gaps in our knowledge of hydraulic fracturing fluid composition 
and to enhance our ability to perform chemical analysis on these fluids.  

Abstract                                               
       Some petroleum industry operators have been repeatedly accused of allowing their  
proprietary fluids, including hydraulic fracturing (HF) fluids, to enter underground  
sources of drinking water, surface streams, and other ecologically sensitive receptors.   
However, investigators attempting to analyze aquifers suspected of contamination by  
HF fluids have been unable to evaluate their results due to the complexity of the  
chemical mixtures involved.  The specific aim of our research is to develop an analytical  
method capable of separating, detecting and identifying HF fluid components in  
complex mixtures.   
       Using a standard EPA gas chromatography & mass spectrometry (GC/MS) method  
(Method 8260C) we were able to separate and identify two of the five compounds  
included in a simplified model HF fluid: glutaraldehyde and 2-butoxyethanol. However, 2-
propanol and ethylene glycol co-eluted with the injection solvent, dichloromethane.  
Parallel studies were undertaken to determine the extractability of 2-butoxyethanol into 
dichloromethane and ether and the results are being reported.  
       Continuing studies aim to separate more components of HF fluids, and to  
determine retention times and detection limits for each one by GC/MS.   

We prepared dichloromethane and diethyl ether extracts of aqueous 
solutions of 2-butoxyethanol.  These extracts were analyzed using a 

Varian Saturn 2100 gas chromatograph / mass spectrometer (GC/MS), 
using a new protocol.  Since diethyl ether cleared more rapidly from the 

GC than dichloromethane, our focus shifted to ether extractions.   
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