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regulations. The linearity of the calibration curve from 5 to 200 ppt passed method requirements,
including the validation of the initial calibration curve with the 5 ppt passing the lower standard (LLOQ)
recalculation within £50% of its true value and the rest of the calibration curve (>LLOQ) passing with
+30% of their true value. The blank after the highest point in the calibration curve passed method
carryover requirements by remaining <1/2 the MRL. Furthermore, the application proved robust by
passing the IDC.

Table IV: Validation of the Calibration Curve
5 ppt 10ppt | 25ppt | 50ppt | 75ppt | 100 ppt | 150 ppt | 200 ppt
(£50%) | (£30%) | (£30%) | (£x30%) | (x30%) | (£x30%) | (£30%) | (+30%)

. : 1,2-Dibromomethane | 5.68 ppt | 10.39 ppt [27.05 ppt| 45.9 ppt | 72.1 ppt [102.97 ppt|152.31 ppt|198.60 ppt
DB-624 Ul, 30 m x 0.25 mm, 1.4 pm Film, Column Flow — 0.9 mL/min (EDB) (13.6%) | (3.9%) | (8.2%) | (82%) | (3.9%) | (3.0%) (1.5%) (0.7%)

45°C, 4.5 min, 20 °C/min to 75 °C, 4 °C/min to 107 °C, 40 °C/min to 240 °C 2.68 min, 4-Bromofluorobenzene |51.39 ppt| 50.49 ppt | 52.76 ppt| 49.57 ppt |48.52 ppt| 48.54 ppt | 49.7 ppt | 49.04 ppt

requires a microextraction step with analysis using parallel dual-column gas chromatography with
electron capture detection (GC-ECD). By utilizing P&T to analyze these compounds, sample preparation
is eliminated and low-level MRLs are met efficiently with sensitivity and robustness.

Compound

Table ll: Agilent 8890 GC and 5977C MS System Conditions
Agilent 8890 GC Conditions
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This application note will follow US EPA 524.3 method requirements, while utilizing SIM mode to Column

analyze drinking water samples at the low-level of 5 parts per trillion (ppt) for EDB and 10 ppt for DBCP.
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application can achieve required sensitivity with a 5 mL sample sparge. When performing such low- Inlet 200 €, 15:1 Spl|'t6,\ Sﬁg:,l:%;g&qﬁglgg\/ﬂ%ii?nl's/mm’ 6.6207 psi, Carrier Gas - Helium 1,2-Dichloroben-  149.22 ppt|49.13 ppt | 51.56 ppt| 48.92 ppt 5149 ppt| 51.02 ppt | 49.32 ppt | 49.34 ppt ] REFERENCES . . .
level drinking water analysis, excess water vapor in the system can be a major concern. The water peak Temp Transfer Line 250?(:, Source 230 °C: Quad 150 °C zene-d* (Surrogate #2)2| (1.6%) | (1.7%) | (3.1%) | (22%) | (3.0%) | (2.0%) (1.4%) (1.3%) - — 1. Munch, D.J..; Measurement of Purgeable Organic Compounds in Water by Capillary Column Gas

1,2-Dibromo-3- 9.02 ppt |29.44 ppt |48.97 ppt|78.16 ppt| 90.13 ppt | 144.91 ppt|205.45 ppt Chromatography/Mass Spectrometry; US EPA Method 524.3 — Revision 1.0, June 20009.

chloropropane (DBCP)' (9.8%) | (17.8%) | (2.1%) | (4.2%) (9.9%) (3.4%) (2.7%) S M MR T o e T W R . MR MEmer o I R R e e 2. United States Environmental Protection Agency. (2000). Ethylene Dibromide (Dibromoethane). [Fact
Figure 2: Extracted ion chromatograms of a 10 ppt water standard for DBCP,

will minimize the sensitivity of the analysis, cause compounds to co-elute, shift in retention time, and
cause poor peak shape. The Tekmar Lumin P&T has an innovative moisture control system (MCS) that SIM

1,2-dibromomethane — 109, 107, 188, chlorobenzene-d5 - 117, 4-bromofluo-
robenzene - 95, 1,4-dichlorobenzene-d4 - 114, 1,2-dichlorobenzene-d4 - 152,

improves water vapor removal, thereby reducing peak interference and increasing GC column lifespan. 1 2-dibromo-3-chloropropane — 157, 155: Solvent Delay 4.00 min, Dwell Time 100 e 2 Extra opr sheet]. https://www.epa.gov/sites/default/files/2016-09/documents/ethylene-dibromide.pdf
The AQUATek LVA autosampler has an 84-position chiller enabled sample tray and utilizes a fixed Current Gain Factor 5, BEB Auto Tune quantitation ion (m/z=157) and one confirming ion (m/z=155). 3. United States Environmental Protection Agency. 1995.“Methods for the Determination of Organic
volume loop that transfers the liquid sample, internal standards, and surrogate standards to the Tekmar Table V: Demonstration of Low System Background - o Compounds in Drinking Water — Supplement lIl.” Revision 2.1. [Online] https://www.nemi.gov/
Lumin P&T concentrator. It initiates a clean-up cycle where the sample loop and sparger are cleaned and Precision and Accuracy Results TR me.thods/method._summary/4827/. (.accessed June 19, 2025).
with 90 °C water, assuring method carryover compliance is met. In addition to other refinements, the RESULTS Demo of LSB P&A in Reagent Water | P&T in Drinking Water 4| A 4. United States Environmental Protection Agency. 1992."Method 524.2: Measurement of Purgeable
AQUATek LVA incorporates a precision-machined valve manifold block to reduce potential leak sources The linear correlation coefficient of the calibration curve, MRL, and IDC data are shown in Table Ill. In Compound (ppt, % of MRL after 200 ppt) (h=7, 100 ppt) (h=7, 100 ppt) : Organic Compounds in Water by Capillary Column Gas Chromatography/Mass Spectrometry,”
and ensure the system is both reliable and robust. addition, the calibration curve was validated with the lowest level standard within £50% of the true Accuracy | Precision | Accuracy | Precision = e Revision 4.1. Cincinnati, OH. [Online] https://www.epa.gov/sites/production/files/2015-06/
value and all other calibration standards within +30% of the true value with data shown in Table IV. (£20%) | (<20%) | (+£20%) | (<20%) o documents/epa-524.2,pdf. (accessed March 26, 2020). ’ :
SAMPLE PREPARATION Table V displays the demonstration of low system background, which includes the blank after the T>-Dibromomethane . Htk“x 5. United States Environmental Protection Agency. 1992."Method 8011 1,2-D|b:omc.>e.thane and
Three working calibration standards were prepared in methanol at the concentrations of 10 ppb, 100 highest point in the calibration curve passing method carryover requirements by remaining <1/2 the ’ (EDB) 0.99 ppt, 19.8% of MRL 95 3.9 95 2.3 3 \ 1,2—D|bromo—3—chIorop.ropane by Microextraction and Gas Chromatography.” Revision 0. [Online].
ppb and 1 part per million (ppm) from a commercially available US EPA 524.2 analytes standard. MRL. Table V also includes a precision and accuracy study on standards in reagent water and drinking 2-Bromofluorobenzene 1 - https://www.epa.gov/sites/default/files/2015-12/documents/8011.pdf. (accessed June 19, 2025).
water. Table VI displays the results from a long-term 22-day analyte stability study. This study took the (BFB) (Surrogate #1) 99 %R 102 2.5 101 2.3 : 6. United States Environmental Protection Agency. Technical Factsheet on: ETHYLENE DIBROMIDE
An eight-point linear regression calibration curve was prepared from 5 to 200 ppt for EDB with average of n=3, 50 ppt water standards, and produced the %RSD and %change in recovery from the 1.2-Dichlorobenzene-d® 1 : ~— (EDB). [Fact sheet]. National Primary Drinking Water Regulations. https://archive.epa.gov/water/
regression value (r’) =20.995. A seven-point linear regression calibration curve was prepared from 10 calibration curve on day 7, 14, and 22 after the initial calibration curve. Figure 1 displays the lowest (Surrogate #2) 103%R 102 3.0 100 2.8 " = T . e arch|ve/web/pdf/§rch|ved—techn|caI—.fact—sheet—on—ethylene—c!|brom|de.pdf
to 200 ppt for DBCP with r?>0.995. All calibration and quality control (QC) standards were prepared in calibration standard, 5 ppt for EDB, in SIM mode with quantitation ion and two confirmation ions. Figure 1,2-Dibromo-3- 7. United States Environmental Protecjuon Agency. (2000). 1,2—D|bromo—3—ChIorop.ropane (DBCP).
deionized water (DI) with ascorbic acid and maleic acid to preserve the sample as required by US EPA 2 displays the lowest calibration standard, 10 ppt for DBCP, in SIM mode with one quantitation ion and chloropropane (DBCP)? 3.47 ppt, 34.7% MRL 93 2.3 88 1.8 [Fact sheet]. https://www.epa.gov/sites/default/files/2016-09/documents/1-2-dibromo-3-

chloropropane.pdf

'Surrogate standard displaying percent recovery.

524.3. The average response factor (RF) was calculated for each target analyte using the internal
standards: Chlorobenzene-d5 and 1,4-Dichlorobenzene-d4. Surrogate standards consisted of
4-Bromofluorobenzene (BFB), and 1,2-Dichlorobenzene-d4. The internal and surrogate standard was
prepared in methanol from commercially available US EPA 524.3 internal and surrogate standards at a
concentration of 50 ppb, after which 5 microliter (uL) was then mixed with each 5 mL sample for a

one confirmation ion. Figure 3 displays a 25 ppt EDB and DBCP standard in water in SIM mode with
confirmation ions and two secondary ions each. Figure 4 displays a 100 ppt water standard for all
compounds in SIM mode with confirmation ions labeled.

2Compound used 10 ppt for MRL confirmation.
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resulting concentration of 50 ppt. P y y y y -
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Seven 5 ppt standards were prepared to calculate the MRL confirmation for EDB and seven 10 ppt (ﬁ‘g) RSD (ﬁ‘g) RSD Chaﬁge‘ (ﬁ‘g) RSD Chaﬁge‘ (ﬁ‘g) RSD Cha/r(:ge‘ -

(n=3) (n=3) (n=3) (n=3)
509 | 7.8 | 485 | 3.8 4.8 514 1| 7.9 1.0 (446|124 | 124

standards were prepared for the MRL confirmation of DBCP. Also, seven 50 ppt standards were prepared
for the accuracy and precision calculations of the IDC. All calibration, MDL, and IDC standards were

1,2-Dibromomethane

analyzed with the Tekmar Lumin P&T and AQUATek LVA conditions in Table I. GC-MS conditions are (EDB) 2
shown in Table L. 4-Bromofluorobenzene |
(BFB) (Surrogate #1) 50.8| 3.8 |57.5| 3.7 133 | 535 |11.0 54 532 | 4.3 4.8 |
1,2-Dichloroben- 1= ; | S —
zene-d* (Surrogate #2) 52.1| 6.0 [50.7 | 14 2.7 484 | 1.2 /.1 51.2 | 34 1.7 l : i FE —
1,2-Dibromo-3- 514 1123148.1 | 3.1 6.4 500 | 8.3 14.7 402 | 14.6 21.8 o g £ e e e i ey e et LT s et Tl

chloropropane (DBCP)?

1%Change from Day Zero, calibration curve.

Figure 3: Extracted ion chromatograms of a 25 ppt water standard for (A) EDB,
quantitation ion (m/z=109) and two confirming ions (m/z=107, m/z=188)and (B) DBCP,
quantitation ion (m/z=157) and one confirming ion (m/z=155).




