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SUMMARY

The ePrep ONE fully automates EPA 3511 LLE SVOC-
Water method, processing field samples directly from
collection bottles to autosampler vials. Combined with
analytical instruments, it achieves water detection
limits of 0.29-0.57 ppb (LOD) and quantitation limits of
0.57-5.7 ppb (LOQ).

The method uses micro-LLE specific to the ePrep
system, offering greater efficiency, scalability, and
cost-effectiveness than conventional LLE while Figure 1 ePrep Sample Preparation Workstation
dramatically reducing solvent consumption.

INTRODUCTION

EPA 3511 method significantly advances extraction by using only 35mL water sample and 2mL DCM,
supporting cost reduction and greener practices in environmental labs. However, reduced sample size
may require more sensitive analytical instrumentation.

The workflow features ePrep’s automated micro liquid-liquid extraction (ALLEx), using analytical
syringes to create micron-sized organic droplets in the aqueous phase. The ePrep Workflow
automates the entire process: accurate 35mL sample volume setting, pH adjustment, standard
additions, salt solution addition, nebulization extraction, emulsion mitigation, and extract transfer to
autosampler vials.

The system processes samples directly in field collection bottles, eliminating sample transfer and
bottle washing to remove wall-absorbed targets.

EXPERIMENTAL

Instrumentation
ePrep Sample Preparation Work Station — 3511 Configuration
Agilent 8890 GC with 7010B QQQ system

Materials
Dual Acid and Base surrogate Deuterated Std prepared at 1ppm (ng/pL) in acetone
PAHSs Deuterated &1,4 dichlorobnzene-d4 Std prepared at 1ppm (ng/pL) in acetone
8270 Megamix Spiking mix prepared at 1ppm (ng/pL) in acetone

Sample Preparation
Workflow and ePrep configuration are shown in figure 2, 3 and 4




ePrep Workflow Flowchart

*Volume greater than 35mL. Using ePrep "Set Sample Volume Task" \
adjust the start volume to 35mL.

*Add Surrogate&EIS Std

*Add Spike (8270 Mix) Std as required

*Change pH by acid or base addition

eAdd 7.5mL concentrated NaCl salt solution

*Vortex for 2minutes to mix additives /
~

Solution
Preparation

*Add 2 x TmL of DCM extraction solvent
*High speed vortex mixing (600rpm for 15 minutes to break emulsions)

ELCIERlll < Pause for 5 minutes (Settling time of the organic phase
Extraction )
100mg of Na,S0O,)
: *Dry intermediate vial with Na,SO,
Prep Analytical ) ) .
Drying and *200ul dried extract to insert output vial
\EI-ES GRS e Add IS if required J
~
*Confirm Aqueous Solution pH with Universal Indicator
J

Figure 2: Flow chart — ePrep workflow
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Figure 3. ePrep Software Workflow and Deck Layout



Unique Syringes and Vials for this Application

Multiple Syringe System - The ePrep XCHANGE technology uses up to 12 syringes

in one workflow, with seven used for the 3511 method. Each syringe is selected for

accuracy and function while preventing cross-contamination. RFID tags ensure

proper separation of sample and standard syringes.

High Recovery Vial (Figure 4) - The special 46mL vial accommodates the full 35mL é ;
water sample required by EPA 3511 plus standards, reagents, and extraction i ~7

solvent. Using only 2mL DCM solvent provides a 17.5x concentration factor without

evaporation or reconstitution steps. Figure 4. ePrep High

Recovery flat

Drinking Water to Very Difficult Synthetic Waste Water Samples bottom vial

Application used drinking water and synthetic wastewater (prepared per ASTM D5905) to cover most
environmental sample types. The synthetic wastewater represents a worst-case matrix scenario
compared to typical field samples. All samples were spiked with EPA 8270 Mega Mix at 2.86 ppb
(yielding 50 ppb in final DCM extract). Extractable Internal Standard (EIS) quantitation were spiked into
water samples. For Non-Extractable Internal Standard (NIS) quantitation, internal standards were added
only to the final DCM extract.

RESULTS AND DISCUSSION

A) Quantification normalised against extractable internal standards (EIS). Sample spiked at
2.86ppb in Water .

Figure 5 and 6 shows acid-neutral compound recoveries and RSD data for 2.86 ppb concentrations,
analyzed using extracted internal standard (EIS) quantitation. The analytical results Figures 5 and 6
demonstrated excellent recovery rates and relative standard deviations (RSDs) for the range of 8270
semi-volatile organic compounds (SVOCs). Phenolic compounds, including phenol, 2,4-dinitrophenol,
4-nitrophenol, pentachlorophenol, trichlorophenol, tetrachlorophenol, and dinitrocresol, exhibited
recovery patterns typical of 8270 methods due to chromatography instrumental and matrix effects.
Basic compounds were excluded from the analysis, as require separate basic condition handled by a
separate workflow.

Drinking Water - % Recovery (blue) & %RSD (red)
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Figure 5: Recovery rate and RSDs for Drinking water — EIS quantitation



Synthetic Waste Water - % Recovery (green) & %RSD (grey)
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Figure 6: Recovery and RSDs for Synthetic waste water — EIS quantitation

B) Quantification normalised against non-extracted internal standards (NIS). Sample

spiked at 2.86ppb in Water.

Figure 7 and 8 shows acid-neutral compound recoveries and RSD data for 2.86 ppb concentrations,
analyzed using non-extracted internal standard (NIS). The analytical results again demonstrated
satisfactory recovery rates and relative standard deviations (RSDs) across the range of 8270 semi-
volatile organic compounds (SVOCs). In synthetic wastewater analysis, high molecular weight (HMW)

compounds exhibited lower recoveries, which is consistent with emulsion binding effects. It is

recommended that extracted internal standard (EIS) quantification be used, or alternatively, a

centrifugation step can be implemented to improve recoveries of these compounds.
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Figure 7: Recovery rate and RSDs for Drinking water — EIS quantitation



Synthetic Waste Water - % Recovery (green) & %RSD (grey)
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Figure 8: Recovery rate and RSDs for Synthetic Waste Water — EIS quantitation

The ePrep ONE automates EPA 3511 SVOC-Water method preparation, processing field samples
directly from collection bottles to autosampler vials. When integrated with analytical instruments, it
achieves water detection limits of 0.29-0.57 ppb (LOD) and quantitation limits of 0.57-5.7 ppb (LOQ).

Using extracted internal standard quantification, the system shows excellent recoveries and
reproducibility for 8270 semi-volatile organic compounds. High molecular weight compounds may
show reduced recoveries in high surfactant or solids samples with non-extracted internal standards,
but this improves with extractable internal standard methodology or post-extraction centrifugation.

The ePrep method meets EPA Method 3511 performance criteria and represents a significant
advancement in sample preparation, offering improved efficiency, reproducibility, and adaptability over
traditional manual extraction methods.

OTHER PUBLICATIONS AND RESOURCES

Publication Description

98-35038WP White Paper SVOC Water (3511)

98-35038S0P Standard Operating Procedure SVOC Water (3511)
Workflows ePrep Plug and Play Workflow for SVOC Water (3511)




EPREP PARTS LIST FOR APPLCIATION CONFIGURATION

ePrep P/N

Instrument

01-01000

01-0207?

01-0208?

01-02093

ePrep Adaptor Plates
01-03057

01-03085

01-03088

01-03150

ePrep Accessories
01-04300

01-04100

01-04105

ePrep Syringes
01-09020

01-09014

01-09035

01-09797

ePrep Vials and Caps
01-18000

01-18001
Recommended Spares
01-09795

01-09807

01-09811

01-09820

01-09828

Description

EPREP WORKSTATION, NO PLUG
{COUNTRY SPECIFIC} LAPTOP PLUG, IEC C5
{COUNTRY SPECIFIC} PLUG, IEC C13
EPREP DEMO DONGLE

EPREP AP, SUPELCO RACK NO. 23201
EPREP AP/RACK, 50ML JAR

RACK ONLY SUPELCO 6/7/10/20 ML @ 21-23MM OD VIALS (3 x 12)

EPREP AP FOR 4PIN 46mL HR VIALS

PROBE DISPENSER WITH NEEDLE TIP, KIT
2PIN VORTEX MIXER
4PIN LA VORTEX MIXER

EPREP 1 ML TEFLON TIP RN SYRINGE 80mm NDL

EPREP 100 pL TEFLON TIP SYRINGE 80mm NDL

EPREP 1 ML TEFLON TIP LONGREACH SYRINGE 103mm NDL
EPREP PIERCER CLEANING BRUSH (PKT 2)

46mL HR VIALS (Pkt 100)
Septa/Caps for HR Vials (Pkt 100)

EPREP REPLACEMENT PIERCER (PKT 2)

EPREP REPLACEMENT NEEDLE, 100uL SYRINGE

EPREP REPLACEMENT NEEDLE, TML SYRINGE

EPREP REPLACEMENT LONGREACH NEEDLE, TML SYRINGE
EPREP REPLACEMENT NEEDLE, PROBE DISPENSER

Suggested Non ePrep Consumables (not available from ePrep)

Agilent/8010-0414
ALWSCI/C0001170
Agilent/5188-6591
Agilent/5182-0719
Agilent/5188-9392
Agilent/5188-2759
ALWSCI/C0000977
Waters/700011047

Option #1 Agilent 2mL vial kit

Option #2 ALWSCI 2mL vial kit

300uL HR Autosampler Vial (Pkt 100)

Screw Caps for 5188-6591 (Pkt 100)

10mL Headspace Vial

Option #1 Screw Caps for 5188-6592 (Pkt 100)
Option #2 10mL HS Vials Only (Pkt 100)
Waters Rack

2L Solvent Bottle

1L Solvent Bottle

Qty
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