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Introduction

Over the last two years, the U.S. EPA Office of Groundwater and Drinking Water has conducted extensive

studies (V) in preparation for release of an updated method for the “Measurement of Purgeable Organic Compounds
in Water by Capillary Column Gas Chromatography/Mass Spectrometry”, U.S. EPA Method 524.3 @, As a result
of their research, the draft method includes several significant changes and improvements over its predecessor,
U.S. EPA Method 524.2 @,

Proposed U.S. EPA Method 524.3 has a modified analyte list. Compounds that are not regulated or that are of
lesser environmental interest, and some of the poor performers have been deleted. Fuel oxygenates and several
compounds from the Contaminant Candidate List (CCL3) have been added to the method. The revised method
includes a new sample-preservation scheme that does not require transporting hazardous materials to the field and
does not employ hydrochloric acid. Most importantly, the proposed new method includes criteria that will permit
analysts to modify currently prescriptive portions of the method while maintaining data quality. The new method
will permit the analyst to select P&T and GC conditions appropriate for their instrumentation, including five key
P&T parameters that can be modified within specified ranges: sample temperature (ambient to 60 °C), purge flow
rate (20 to 200 mL/minute), total purge volume (240 to 680 mL), desorb time (0.2 to 4 minutes), and total of purge
volume plus dry purge volume (240 to 880 mL). The new method will also allow Selected Ion Monitoring (SIM)
mode for low-level detection of some compounds.

This paper presents data acquired with optimized P&T operating parameters for use with proposed U.S. EPA
Method 524.3.




Experimental

Instrumentation used in this study was an OI Analytical Eclipse 4660 Purge-and-Trap (P&T) Sample Concentrator
with the Model 4551 A Water Vial Autosampler (Figure 1), and the Agilent 7890/5975 GC/MS.

Figure 1. OI Analytical Eclipse 4660 P&T Sample Concentrator with
Model 4551 A Water Vial Autosampler and Standard Addition Module (SAM)

A set of experiments was designed to demonstrate the relative performance of the proposed new method using a
5-mL sample and three different purge gas volumes: 440 mL (40 mL/min for 11 minutes), 280 mL (40 mL/min for
7 minutes), and 300 mL (60 mL/min for 5 minutes). Optimum sample temperature (40 °C) and the benefits of a
shortened desorb time (0.5 to 1 minute) have been fully characterized for the Eclipse in previous work @,
Operating conditions for the P&T and the GC/MS are shown in Table 1.
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Table 1: Instrument Operating Conditions for Proposed U.S. EPA Method 524.3

Purge-and-Trap Eclipse 4660 P&T Sample Concentrator
Sample Size/Temperature 5-mL sample, 40 °C during Purge
Purge Gas Helium
11 minutes at 40 mL/min (440—-mL purge volume)
Purge Conditions 7 minutes at 40 mL/min (280—mL purge volume)
5 minutes at 60 mL/min (300—mL purge volume)
Desorb Preheat ON, 180 °C
Desorb Conditions 1 minute at 190 °C
Bake Conditions 5 minutes at 210 °C
Six-Port Valve and Transfer o
Line Temperatures 1Ho=c
110 °C during Purge
Twe?:gelr\g?;iiemem 0°C (ambis:n%) du;ging Desorb
240 °C during Bake
P&T Cycle Time 12 minutes (with 5—min Purge)
Gas Chromatograph Agilent 7890
Split/splitless, 4—-mm I.D. glass liner with single gooseneck,
Inlet .
35—to-1 split
Column Restek Rtx®-624, 30-meter x 0.25-mm L.D. x 1.4 —ym film
0.8 mL/minute He (constant flow mode)
45 °C for 4.5 minutes
Oven Program 12 °C/minute to 100 °C (0 minutes)
25 °C/minute to 240 °C (hold 1.3 minute)
GC Run Time 16 minutes plus cool down
Mass Spectrometer Agilent 5975
Solvent Delay 1.75 minutes
Tune File bfb.u (not modified)
MS Source Temperature 230 °C
MS Quad Temperature 150 °C
MS Mode Scan (35 to 260)/SIM
Chloromethane, m/z 50 and 52
Bromomethane, m/z 94 and 96
SIM Compounds t-Butyl alcohol, m/z 41 and 59
Trichloroethylene, m/z 95 and 130
1, 2-Dibromo-3-chloropropane, m/z 75 and 155

A complete proficiency study was conducted for each set of operating conditions, including a 7-point calibration
curve (0.5 to 100 ppb), an MDL determination, and precision and accuracy tests.
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Results and Discussion

The initial series of tests was designed to determine the relative response of all compounds in the modified 524.3
analyte list using different purge gas volumes. Compound responses from MS scan mode using 280 mL and

300 mL of purge gas are compared to responses using a 440 mL and normalized to 100% (Figure 2). Most
compounds displayed slightly improved response using the 300—mL purge volume (60 mL/minute for 5 minutes).
Several compounds (e.g. t-butyl alcohol) had reduced response and were selected for analysis using MS, SIM
mode in the subsequent proficiency studies. A Total Ion Chromatogram (TIC) of a mid-point calibration standard is
shown in Figure 3 with an insert highlighting the chromatography of the first six, early-eluting compounds.

Compound Responses Using Different Purge Volumes:
440 mL, 280 mL, and 300 mL

140

Compound Response
(Normalized to 440-mL Purge Volume)

Method 524.3 Compounds

[0440 mL m280 mL @300 mL |

Figure 2. Compound responses using different purge gas volumes: 440 mL (normalized to 100%),
280 mL, and 300 mL.
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Figure 3. TIC of a mid-point calibration standard including the six new fuel
oxygenates and the four new CCL3 compounds. The insert shows the
Extracted Ion Current Profiles (EICPs) of the early-eluting compounds.

Selected data from the proficiency studies are shown in Table 2. Two internal standards (IS), 1, 4-difluorobenzene
and chlorobenzene-d,, were used for generating response factors (RF). A third IS suggested by the proposed
method, 1, 4-dichlorobenzene-d,, was not used because it co-eluted with one of the target analytes on the chosen
column. Two of the three suggested surrogates were included in the study; the third surrogate on the chosen
column, MTBE-d,, could not be found commercially. The required MDL study was performed using the method

described in Appendix B to Part 136 in the Federal Register ).

Table 2: Partial performance statistics for proposed U.S. EPA Method 524.3 using two different purge
gas volumes. Average Response Factors (RF) and percent Relative Standard Deviations (%RSD) are for
7-point calibration curves from 0.5 to 100 ppb; compounds new to the method are shown in red.
(See pages 6 and 7)
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All compounds on the list for Method 524.3 including the ten new compounds, six fuel oxygenates, and four CLL3
compounds easily passed the calibration and proficiency study criteria established for the proposed method using
all three sets of P&T conditions. Five compounds were considered good candidates for SIM mode because they
had poor response in scan mode and were baseline separated from close eluters in the chromatogram.
Tetrahydrofuran also had a low response, but was not analyzed using SIM mode because of close eluting
compounds. Using a different column or slightly different GC conditions may allow the analyst to add compounds
to the SIM list.

Summary and Conclusions

Proposed U.S. EPA Method 524.3 allows significant changes which will improve the performance of the method
while providing the user latitude to optimize instrument parameters. The data shown here demonstrate that using a
reduced purge volume of 300 mL (60 mL/minute for 5 minutes) produces data that exceeds all performance criteria
for the proposed method and reduces the P&T cycle time by 6 minutes. Using the SIM mode improves response
and lowers the detectable limits for some compounds that have historically challenged VOC chemists. Reducing
the Purge, Desorb, and Bake times, and eliminating the Dry Purge step will shorten overall cycle time and improve
method performance. They also have the added advantage of minimizing the amount of helium required by the
method, reducing laboratory operating cost.
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