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Presentation Notes
If you look at the analytical techniques utilized for the analysis of 1,4-dioxane spanning the past 20 years, you recognize that the environmental community has struggled with the available analytical approach for this compound, particularly in the low-ppb range. Previous to the publication of EPA Method 522’s, our lab had investigated 1,4-dioxane on a couple occasions.  First in the 1990s with limited success, but then we looked at 1,4-dioxane again about 5 years ago by several methods including 8260 (P&T), 8270 (extraction) and the distillation technique 8261. Fortunately instrumentation had improved and we were able to validate a P&T technique using a modified 8260 technique that obtained detection limits less than 1 ppb.  Even so, it was a struggle to maintain this performance across various matrix types. We were thrilled by the publication of this method because it afforded a new approach to the analysis of 1,4-dioxane.
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Presenter
Presentation Notes
All evidence indicates that the presence of 1,4-dioxane in environmental samples is anthropogenic, as it does no occur naturally in the environment.
1,4-dioxane stabilizes solvents against breakdown by  acids, heat, light  and air.
Primarily used to stabilize chlorinated solvents, but also used in lacquers, paints, resins.
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Presentation Notes
According to the Agency for Toxic Substances and Disease Registry the annual release of 1-4-dioxane is in the 100’s of thousands of pounds.
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Presentation Notes
Specific to Florida, the FDEP has rule 62-777 which gives risk-based groundwater clean-up levels for many compounds including 1,4-dioxane. A quick review indicated that for drinking water the EPA has an action level of 3 ppb and other states including California ( 3 ppb), Michigan (2 ppb), and N Carolina (7 ppb) have established guidelines for drinking water.


—
1/

| - —
WIS ,.'fDiangg.ziﬂ Isﬂsueim

\\n

IRVISIkle” Environmental’ Contaminate -
D2 fo)efe tection limits have historically
rlnr\}yuc‘sf the been high.

~ Clagd] _ed as Class B2 - Probably human
== c};l 4 ogen

,__1,,4,_D|oxane IS expected to be found at a
~ significant number of chlorinated solvent
Sites.


Presenter
Presentation Notes
Prior to this method, site investigations would potentially fail to adequately account for the presence of 1,4-dioxane.
The primary routes for human exposure are inhalation and ingestion.
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Presentation Notes
 The partitioning coefficient LogP is the ratio of the concentration of a compound or differential solubility between two immiscible solvent phases in a solvent mixture at equilibrium.  Many of the partitioning measurements use octanol/water for the two solvents. The logarithm of the ratio of the concentrations of the 1,4-dioxane in the solvents is called log P. 
 Poor purge efficiencies result in low relative response factors on the order 0.05.  Many data validators will reject data with RRF < 0.10.
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EPA Method 522+

EPA/GDO/R-08/101

~ . METHOD 522 DETERMINATION OF 1,4 DIOXANE IN DRINKING WATER BY
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Soliczhase Extraction (SPE) .
Rrocess —

SPE Manifold
»Condition Cartridge

»Add Surrogate

»Extract Sample: 100 mL or 500 mL
»Elute Cartridge (50x Conc. Factor)
»Add THF-dg (Internal Standard)
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Presentation Notes
Traditionally, the sample prep extraction of polar compounds from an aqueous matrix has been a real challenge in analytical chemistry. Solubility problems, lack of affinity to chromatographic media, L/L extraction have shown limited utility. Unlike more traditional granular carbon black, the molecular sieve has performed better with highly polar compounds in aqueous samples.

Elute with 2 mL of methylene chloride.
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Presentation Notes
BFB tune check initially and every 12 hours.
The DB-624 column does not tolerate elevated temperatures (260 C) as compared to the DB-1 or DB-5, so users must be careful to not use the instrument as dual-use for semi-volatile analysis without taking out the DB-624 coulmn.
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Presentation Notes
All the peaks of interest are out within 9 minutes, but for environmental samples it is prudent to bake the system out with a longer run time.
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Presentation Notes
Our initial calibration using this method was conservative, so you will note our low level is 0.20 (about 4-fold the method MDL) 
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Presentation Notes
I bring the QC requirements to your attention because of the alternating CCV levels, which is unusual.
The criteria is 50-150% recovery for the low level and 70-130% recovery for the medium and high levels.
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Presenter
Presentation Notes
The cost issue is only a problem for multi-component methods.  However, to optimize either 8260 or 8270, they also become a single component analysis as well.
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Presentation Notes
In the next couple slides I will discuss briefly the volatile and semi-volatile techniques 8260 and 8270. Both of these techniques have a long history , are well known and established. Most labs have the equipment and necessary skill to operate these methods, so it is no surprise that they were applied to the analysis of 1,4-dioxane.
Without isotope dilution, the RRF is on the order of 0.05.  By standard 8260 (without heating) the MDL is on the order of 20 to 100 ppb.  By using a heated purge, SIM, and ID the MDL can be pushed below 1 ppb.
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Presentation Notes

Method involves methylene chloride extraction, continuous L/L is most effective.  Recoveries are typical in the 45-60% range. Recall significant vapor pressure.
Better detection limit than regular 8260, but not as good as 8260 SIM. Technique is more capable of dealing with difficult matrices.  The RRF are typically ~ 0.5.
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Presentation Notes
Data produced during a sampling event by BBL Environmental Services in the Tallevast site (Lockheed–Martin property) in Manatee County FL illustrates the comparability and limitations of the 8260 and 8270 Methods.
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Presenter
Presentation Notes
I did not talk much about method 8261 which is a vacuum distillation technique.  There is currently only 1 manufacture we tested the instrument in our lab.  We were not particularly enamored by the technique, particularly with its limited history and industry acceptance.

The efficacy of EPA’s drinking water method 522 for the analysis of ground and surface waters has proven robust and provides detection limits far superior to the other analytical methods evaluated. The primary limitation of this method is its narrow application to only one compound, whereas the other methods are multi-component tests. Despite this limitation, EPA Method 522 fills a needed niche in sampling situations where the need for higher performance and lower detection limits prevails over the additional cost incurred on a per-analyte basis.
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For Additional Information Contact:

Tim Fitzpatrick
(850) 245-8083
timothy.fitzpatrick@dep.state.fl.us

Dr. Kerry Tate
(850) 413-9187
kerry.tate@dep.state.fl.us
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