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SPE-GCxGC-TOFMS for Detection of Disinfection By-Products and Endocrine Disruptors in Municipal Water, Residential Swimming Pools, and Purified Bottled Drinking Water
John Heim, Joe Binkley, and Jeff Patrick | LECO Corporation, Saint Joseph, Ml USA

The chemicals used to treat drinking and swimming pool water can produce potentially GCxGC Parameters
toxic compounds known as disinfection by-products (DBPs). Numerous DBPs are known
to have mutagenic and/or carcinogenic activity as well as reproductive/developmental
effects. This application presents a screening procedure utilizing comprehensive two-
dimensional gas chromatography-Time-of-Flight Mass Spectrometry (GCxGC-TOFMS) for
the detection of DBPs and endocrine-disrupting compounds (EDCs) in water. Multiple

Disinfection By-Product Results Comparison with
EPA Method 551.1 and Priority DBPs from the EPA

2005 National Occurrence Study List

e Gas Chromatograph: Agilent 7890 equipped with a LECO dual stage, quad
jet thermal modulator, secondary oven, and a GERSTEL
MPS2 autosampler
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Figure 4. A six-point calibration curve was developed for chloroform from 46.4 pg to
HLB CARTRIDGE 2-Propanone, 1-chloro- 24.7 ng. The concentration of the chloroform peak found in a 1 liter municipal water
1’1’1’3’3_Pentach|oropropanone Acetic acid’ dichloro- sample shown in the contour pIO'l' is back calculated to be 1.57 ’Jg/l- or 1.57 ppb.
into a 6 mL glass reaction tube with a Teflon frit (Supelco Cat. # 504394) P - - Name R.T. (s) ng/uL Similarity Area Height |QuantMasses| S/N |Library
« Wash cartridge with 15-20 mL of Acetone/5% Methanol dropwise slowly 5 mL at a 2-Propanone, 1,1,1,3-tetrachloro- Monochloroacetic acid _
{Lmeh i 15 20 L of Math e . . . 1192 2192 . 1-Bromo-1,1-dichloro-2-propanone |Trichloroacetic acid Chloroform | 227,1.265| 10.47 887 32569822 | 3770271 83 96363 | Wiley9
* Wash cartridge wit —20 mL or Methylene chloride dropwise slowly 5 mL at a time — — = 0 2 . .
. gonfli’rion cartridge with 10 mL HPLC grade water/5% Methanol dropwise slowly Figure 1. Two-dimensional contour plot chromatogram of a 1 liter municipal water sample prepared by solid-phase extraction. acetic acid, bromo-
mL at a time A 1 pL injection is displayed in the analysis by GCxGC-TOFMS.
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 Pull vacuum for 10-15 minutes, seal top with Parafilm®, and store cartridges in a VOCs and Miscellaneous DBPs |Haloacids
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- - - - These SPE-GCxGC-TOFMS analyses identified 37 DBPs by comparison to EPA lists including Method
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* Extractions were conducted with a Supelco visiprep vacuum manifold equipped with a { 264006 J - demonstrates a reliable and sensitive procedure for the untargeted detection of trace levels of DBPs
Large Volume Sampler 1000 83 P 0.7415ng/pL 24.71ng/pL Chlorodibromoacetaldehyde and EDCs in disinfection treated and purified drinking water by solid-phase extraction (SPE) followed
. gonji’rion car’rrijge Wi’fE g X g mll: :EII:E water/5% Methanol H P : Benzene, 1,4-dichloro- by GCxGC-TOFMS analysis.
» Condition cartridge with 2 x 5 m water 800 |
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* Place a Pyrex®. 15 x 1.25 mm test tube in the vacuum manifold for sample collection Cl 100 | 47 7 1 Boﬂ’ed Drinking Wafer Compared fo fhe TEDX Lisf of offers continuous full range non-skewed mass spectral information, True Signal Deconvolution®, and
* Elute the cartridge with 5 mL Acetone/5% Methanol slowly - : . . . fast acquisition rates ideal for the characterization of DBPs, EDCs, and other contaminants in water.
« Follow by elution with 5 mL Methylene chloride slowly 800000 200 0.0464ng/pL Potential Endocrine Dlsrupfors
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or by nitrogen blowdown | 118 A, ¢ ‘.".‘f‘.".‘f’.a.‘!‘.".‘..........................;: Table 2. Endocrine disruptors found in two municipal water supplies, two residential environmental exposure to DBPs and EDCs that can lead to ecological destruction and serious health
* Load eluant into autosampler vial and analyze 40 60 80 100 120 : o swimming pools, and a purified bottled drinking water source. The EDCs listed below are effects. The application of GCxGC-TOFMS for this work presents a sensitive and robust instrumental
600000 Library Hit - similarity 961, "Chloroform™" o B y= +3.12167e+006x - 129316 chemicals included in the Endocrine Disrupior Exchqnge (TEDX) list. option for the detection of DBPs and EDCs, as well as other un’rarge’red contaminants in treated
o L water.
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\; Figure 2. Extracted ion chromatograms for unique mass m/z 83 representing chloroform found in bottled drinking water, two

Pegasus 4D GCxGC-TOFMS municipal water supplies, and two different swimming pools. The peak table above shows results for the 5 samples
represented chromatographically. Notice widely varying results from different water sources. In particular, the chloroform peak
area for Swimming Pool 1 is 217 times greater than that for the bottled drinking water.

Figure 3. A six-point calibration curve was developed for chloroform from 46.4 picograms to
24,7 nanograms. The linear 15t order equation Pearson’s "r" value was calculated at 0.9994.
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