CROSS CORRELATION BETWEEN EPA METHOD BTEX ANALYSIS AND AN ABSORPTION DERIVATIVE SPECTROSCOPIC METHOD



52nd. Southwest Regional Meeting

American Chemical Society

Houston, Texas

October 17-19, 1996

Abstract 196A



Koch, Karl; Gonzalez, Angelica; Jones, Victor T. Ph.D.

� 



Abstract



CROSS CORRELATION BETWEEN EPA METHOD BTEX ANALYSIS AND AN ABSORPTION DERIVATIVE SPECTROSCOPIC METHOD





	Benzene, ethyl benzene, toluene, xylenes (BTEX) and other aromatic hydrocarbons are constituents of petroleum hydrocarbon products.  BTEX compounds are known as environmentally hazardous and therefore require accurate analytical analysis.  The most common method involving BTEX analysis is the EPA method purge and trap chromatography, which takes approximately forty minutes.  Using the technology of ultra-violet absorption derivative spectroscopy, an alternative method for detecting these BTEX compounds has been developed.  This method can be used to analyze samples in ten minutes, thereby reducing analysis costs.  Cross correlation between the ultra-violet absorption derivative spectroscopy (BTEX 9000) and the EPA purge and trap chromatography methods were performed to demonstrate that the BTEX 9000 yields reproducible data which correlate well with the EPA method results.







Introduction



	State and federal environmental regulations require that amounts of BTEX in soils be controlled.  Soil contaminated by BTEX quantities above regulatory levels are removed or treated to prevent groundwater and additional soil contamination.  EPA Method 8021/5030 is a procedure used to test soils; it involves solvent extraction in addition to purge-and-trap chromatography (GC) with photo ionization detector (PID)/electron capture detector (ELCD).  The BTEX 9000 is an alternative, expedient and viable method for analysis of BTEX levels in soils.  This system uses second derivative ultra-violet (UV) absorption spectroscopy to qualitatively and quantitatively measure BTX found in soils.  Gasoline samples were analyzed using the EPA purge and trap method and the BTEX 9000 method.  Afterwards, the results were compared to determine whether the BTEX 9000 method correlates with the EPA method.







The BTEX 9000



	The BTEX 9000 utilizes ultra-violet second derivative spectroscopy and thermal desorption to determine both the presence and measurements of BTX.  During operation, a weight of five to ten grams of soil is placed in a volatile organic analysis (VOA) vial, sealed and heated to desorb the aromatic hydrocarbons into the head space.  The head space vapor, which contains the volatile components, is then circulated into the heated optical sample cell of the system.  Frequency modulated ultra-violet light passing through the sample cell is scanned through 240-290 nm wavelength, where absorbance by the BTX molecules occur.  The second harmonic of the detected UV light intensity, representing the second derivative of absorbance, is digitized and processed by a personal computer.  Proprietary WindowsTM based software generates a graphic display of the spectra and quantitates results to provide a direct indication of concentration of BTX contamination in parts per million.  This analysis capability allows soil samples, from various depths, to be screened for high levels of BTX in ten minutes thereby reducing analysis costs.  
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The following graph is the benzene calibration curve which plots various micrograms of benzene analyzed against their respective peaks heights at 270 nm.  As shown in the previous spectra, this calibration curve shows that the peak height increases linearly with increased concentration.  Toluene and individual xylenes also produce a linear response.  
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Purge and Trap Chromatograph



	Volatile organic constituents are purged with nitrogen from a water sample and trapped onto a Tenax brand trapping material.  This material is a porous polymer based on 2,6-diphenyl-p-phenylene oxide.  The volatiles are the desorbed from the Tenax using a hydrogen flow and a temperature 250ºC into a capillary column.  The fused silica capillary column is coated with dimethyl polydisiloxane, which is the stationary phase.  Hydrogen is used as the mobile phase which separates the components based on their boiling points.  As the components elute from the column, they are passed through a PID which uses UV radiation to ionize the molecules.  The ions, collected at a positively charged electrode, cause a current which is measured with an electrometer.
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The following is the benzene calibration curve obtained from the gas chromatography
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Calibration curves for toluene, m and p-xylene, and o-xylene are similar.  The detection limit of the GC is 2 ng for the lower limit and 700 ng for the upper limit of the usable range.
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Correlation of GC and BTEX 9000 Analysis



	A comparison study was conducted on a GC and the BTEX 9000.  Aliquots of three different gasolines were analyzed using the BTEX 9000 method.  Diluted samples of the same gasoline were also analyzed with a SRI 8610 gas chromatograph using a SGE 12 meter fused silica BP-1 megabore capillary column.  A modified version of EPA method 8021/5030 was utilized without ELCD.  The following table compares the BTEX 9000 data with the GC results.
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	The BTEX 9000 method correlates well with the GC method.  The benzene data are comparable between the methods for all three gasoline ppm levels.  However, the toluene and xylene results did not correlate as well due to interferences between the absorbance bands of the components.  Nevertheless, the overall average in total BTX (ppm) for the BTEX 9000 method was confirmed by the EPA method.
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Conclusions



	For environmental analysis, the levels of BTX contamination often can be high.  These types  of samples must initially be screened to determine the best dilution for the GC detector’s parameters (between 2 ng to 100 ng).  Dilution increases analysis time and the chance of human error.  If a dilution is incorrect, high levels of contamination will require additional time to clean the column.  The BTEX 9000 method is an excellent method for macro analysis for the following reasons:

It has a higher range of detection (0.20 ug to 4400 ug for benzene) without diluting the sample for BTX analysis.

It can accurately and quickly (10 minutes) analyze high levels of contamination.

It has the analytical capability as an environmental screening tool for soils.

The BTEX 9000 method can provide an important BTEX screening method for individuals and companies with a vested interest in their property.
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