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SUMMARY

Liquid-Liquid Extraction (LLE) is well suited and
widely used for the extraction of pollutants in
various water sources.

The ePrep ONE fully automates the EPA 3511 LLE
SVOC-Water method, enabling field samples to be
prepared directly from collection bottles to
autosampler vials ready for chromatographic
analysis. When coupled with appropriate
analytical instrumentation, the ePrep workflow
achieves limits of detection (LOD) of 0.29-0.57 ppb
in water and limits of quantitation (LOQ) of 0.57-5.7 ppb in water.

Figure 1 ePrep Sample Preparation Workstation

The method is by micro LLE that is specific to the ePrep system and is more efficient, scalable,
less costly than conventional LLE techniques and dramatically reduces solvent consumption.

This application note demonstrates the data that is achieved on the ePrep system but it should
be noted that the automated system is sufficiently flexible for the method to be modified to
laboratory specific preferences.

INTRODUCTION

Traditionally, the US EPA 3510C method required a one-litre water sample for liquid-liquid
extraction, which posed challenges in terms of collection, transport, and handling. This
method also necessitated the use of significant volumes of dichloromethane (DCM) the
organic extraction solvent.

The introduction of the US EPA 3511 method is a significant advance, allowing for extraction
using only 35mL of water sample and 2mL of DCM. This approach aligns with the
environmental laboratories' goals of cost reduction and greener practices. However, the
reduced sample size and lack of a concentration step may require more sensitive analytical
instrumentation.



A key innovation is the introduction of automated micro liquid-liquid extraction (ALLEXx) by the
ePrep One system. This technique uses analytical syringes to create micron-sized droplets of
the organic phase in the aqueous phase. This dramatically improves the kinetics and
extraction efficiency with only a single extraction step necessary.

Figure 2: From Left to Right, Dichloromethane (DCM) exits the ePrep syringe as a high-speed atomized spray,
creating a fine microdroplet cloud that disperses throughout the aqueous phase. This dramatically increases the
interfacial surface area between the two immiscible liquids, resulting in enhanced mass transfer and improved
extraction efficiency during the liquid-liquid extraction process. With time the DCM slowly drops out of solution
forming a clear layer at the base of the high recovery vial.

The coupling of automated sample preparation (ePrep) with EPA 3511 method and modern
GC/MS instruments presents an ideal solution for busy environmental labs with dramatic
labour savings, deskilling the processing and improved data reliability. The ePrep system
automates all aspects of the process, including:

e Accurate setting of sample volume to 35mL

e pH Adjustment

e Addition of Extractable Standards and External Standards
e Addition of Salt Solution

e Extraction by Nebulisation

e Mitigation of emulsion formation

e Transferring extract to autosampler vial

The ePrep system is designed to process samples directly in the field collection bottle,
eliminating the need for sample transfer and bottle washes to remove targets absorbed on
the container wall.

This application note presents comparative EIS and IS results from ePrep prepared samples
analysed on GC/TQ. Concentration factors that can be achieved may be suitable for analysis
by GC/SQ but will depend on individual laboratory requirements.



EXPERIMENTAL

Instrumentation
ePrep Sample Preparation Work Station — 3511 Configuration
Agilent 8890 GC with 7010B QQQ system
Materials
Phenol Deuterated IS Std prepared at 10ppm (ng/pL) in acetone
PAH Deuterated IS Std prepared at 10ppm (ng/pL) in acetone
8270 Megamix Spiking mix is prepared at 10ppm (ng/pL) in acetone
Sample Preparation
See Figures 3, 4 and 5 for workflow and ePrep configuration

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

eChange pH by acid or base addition

eAdd 7.5mL concentrated NaCl salt solution

e\/ortex 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)

EEEESEEN < Pause for 5 minutes (Settling time of the organic phase

Extraction

*Prime and aliquot 500pL of DCM extract to intermediate vial (contains
100mg of Na,S0O,)

*Dry intermediate vial with Na,SO,

*200ulL dried extract to insert output vial

Prep Analytical
Drying and
\EINERSIEEN ¢ Add IS if required 4

¢ Confirm Agueous Solution pH with Universal Indicator

Figure 3: Flow chart — ePrep workflow

nstrument Configuration

Agilent 8890 GC with SSL inlet coupled to the 7010B QQQ system.

Table 1 GC Parameters

Column: DB-UI 8270D Column - 30m x 250pm, 0.25mm

Liner Agilent Ultra Inert bottom frit liner
Carrier Gas Helium @ ~1.0mL/min constant flow

Inlet: SSL @ 260°C pulsed split mode (5:1); 30 psi pulse until 0.6 min; Purge
15mL/min at 0.75 min
Oven 60°C (1Tmin) ramp @ 9.6°C/min to 325°C (hold). Run time = 31.5min



Table 2 QQQ Parameters

lon Source temperature 230 °C
Transfer line 300°C
Solvent delay 2 mins

eV 70

Quench gas flow 4mL/min
N2 collision gas flow 1.5mL/min

dMRM information Refer to Table 3

See Appendix #1 for dAMRM Information
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ePrep Syringes and Vials

Multiple Syringe System -The ePrep XCHANGE technology can use
up to 12 different syringes in one workflow. For the 3511 method,
seven different syringes are used. Each syringe is chosen for its
accuracy, function, and to prevent sample cross contamination.
Each syringe has a RFID tag help ensure separation of sample e 5
syringes and standard syringes.

A special ePrep High Recovery Vial - Holds 46mL (Figure 6). This vial ~ Figure 6. ePrep

can hold the full 35mL water sample that EPA method 3511 requires H'gr;(ite;zv\ig flat
plus the added standards, reagents and extraction solvent. The

method uses only 2mL of DCM solvent to extract the sample, which with the 35mL
sample gives a 17.5 times concentration factor with no evaporation/reconstitution
step.

Samples and Standards

Sample Preparation — This application note uses drinking water and synthetic
wastewater, which cover most environmental sample types. The synthetic wastewater
was prepared following ASTM D5905. Typically this standard water is worst case
scenario in terms of matrix issues than any field samples that have been submitted.

Water samples were spiked with EPA 8270 Mega Mix at 2.86 ppb (which gives 50 ppb
in the final DCM extract). For the Extractable Internal Standard (EIS) quantitation
methodology, internal standards were spiked directly into water samples. In contrast,
for the Non-Extractable Internal Standard (NIS) quantitation methodology, internal
standards were added exclusively to the final dichloromethane (DCM) extract.

Extraction Process - To improve phenol recovery, HCl was added to adjust the pH of
the water samples, followed by saturated salt solution. Note. NaOH can replace HCI
for basic extraction.

Two TmL aliquots of DCM were dispensed rapidly into the sample water. The DCM is
syringe nebulised to micron size droplets which partition at least 1,000 times more
effectively with the water than millimetre size drops that are common in conventional
shaking or vortexing. This creates highly efficient liquid-liquid extraction (ALLEX).

The workflow includes sodium sulphate drying of the extract. A universal indicator can
be added to check the solution pH after extraction.

Ready-to-Use Workflow - ePrep has optimized condition settings for recovery,
precision, carryover, and preparation time. This comes as a ready-to-use workflow with
the instrument setup.

Results and Analysis - Results are quantified using either extractable (EIS) or non-
extractable (NIS) internal standard calibration curves. (Refer to Appendix 2 for
component list).

The extractable internal standard uses isotope dilution technique for accurate
measurement, which corrects for DCM solubility effects.



RESULTS AND DISCUSSION

Quantification at 2.86ppb in Water, normalised against extractable internal standards
(EIS).

Table 3 Shows recoveries and RSD data for acid-neutral extraction at 2.86 ppb
concentrations, analyzed using extracted internal standard (EIS) quantitation. See
Appendix #2 for EIS pairing information.

Table 3 EIS quantification analyte recoveries and RSDs

Component Synthetic Wastewater Drinking Water
% Recovery RSD (n=10) % Recovery RSD (n=10)
Phenol, 2-fluoro-* 36.1% 4.9%
Phenol-d6-* 19.2% 23.4%
phenol 35.8% 12.2%
Bis(2-chloroethyl)ether 104.9% 98.1% 2.3%
2-chlorophenol-d4* 92.5% 72.2% 5.3%
2-chlorophenol 87.7% 70.9% 6.6%
1,3-dichlorobenzene 92.3% 97.1% 3.6%
1,4-dichlorobenzene 95.0% 97.3% 2.1%
benzyl alcohol 32.2% 23.9% 11.4%
1,2-dichlorobenzene 95.2% 99.3% 3.6%
o-cresol 91.8% 67.4% 7.2%
2,2"-oxybis(-chloropropane) 119.0% 100.0% 7.5%
m & p-cresol 80.2% 59.0% 5.9%
hexachloroethane 81.4% 92.0% 8.5%
Nitrobenzene-D5* 119.3% 101.9% 1.0%
nitrobenzene 114.2% 104.9% 3.2%
N-nitroso-di-n-propylamine 115.5% 103.5% 3.7%
isophorone 140.9% 95.6% 8.8%
2-nitrophenol 125.3% 94.8% 3.1%
2,4-dimethylphenol 165.4% 93.1% 4.4%
Bis(2-chloroethoxy)methane 151.8% 98.0% 4.5%
2,4-dichlorophenol 162.2% 96.7% 6.0%
1,2,4-trichlorobenzene 99.6% 100.3% 2.0%
naphthalene 99.4% 98.0% 4.9%
hexachlorobutadiene 66.8% 86.3% 7.2%
4-chloro-3-methylphenol 122.1% 87.7% 7.4%
1-methylnaphthalene 80.9% 103.5% 2.5%
2-methylnaphthalene 79.4% 102.7% 1.9%
hexachlorocyclopentadiene 63.4% 86.8% 3.9%
2,4,6-trichlorphenol 130.7% 110.2% 3.8%
2,4,5-trichlorophenol 146.8% 137.3% 10.0%
1,1’ Biphenyl, 2-fluoro-* 93.1% 106.4% 3.1%
2-chloronapthalene 92.7% 108.0% 2.1%

2-nitroaniline 116.3% 92.6% 4.6%




1,4-dinitrobenzene

dimethylphthalate

1,2-dintrobenzene

1,3-dinitrobenzene

2,6-dinitrotoluene

acenaphthylene

Acenaphthene

2,4-dinitro phenol

4-nitrophenol

dibenzofuran

2,4-dinitrotoluene

2,3,4,6 tetrachlorophenol

2,3,5,6 tetrachlorophenol

diethylphthalate

fluorene

4-chlorophenyl phenyl ether

dinitro-o-cresol

diphenylamine

azobenzene

Phenol, 2,4,6-tribromo-*

4-bromophenyl phenyl ether

hexachlorobenzene

pentachlorophenol

123.3%
111.7%
121.1%
137.4%

89.7% 8.4%
117.7% 9.7%
124.0% 12.0%
130.0% 14.9%
101.7% 9.7%
83.7% 8.2%
72.1% 11.1%
165.7% 16.1%
99.0% 10.1%

69.1%
148.5%

phenanthrene

95.0%

anthracene

91.6%

carbazole

103.4%

di-n-butylphthalate

fluoranthene

pyrene

p-Terphenyl-d4*

benzyl butyl phthalate

bis(2-ethylhexyl)adipate

40.1%

benz(a)anthracene

103.7%

chrysene

93.7%

bis(2-ethylhexyl)phthalate

28.4%

di-n-octyl phthalate

25.6%

benzo(b)fluoranthene

83.7%

benzo(k)fluoranthene

76.0%

benzo(a)pyrene

76.3%

indeno(,2,3-cd)pyrene

88.1%

dibenz(a,h)anthracene

74.3%

benzo(g,h,i)perylene

100.8% 5.1%
107.8% 9.0%
110.7% 6.2%
76.4% 26.3%
101.8% 3.5%
104.9% 6.7%
97.9% 2.1%
NA NA
NA NA
113.1% 2.2%
106.1% 6.3%
123.4% 6.3%
132.0% 4.4%
104.1% 11.5%
108.3% 3.7%
109.3% 4.3%
100.0% 6.3%
104.9% 6.9%
102.0% 6.3%
94.5% 4.1%
111.3% 3.5%
106.7% 2.3%
189.6% 6.1%
100.1% 3.0%
100.3% 5.0%
106.0% 5.3%
101.5% 10.2%
102.5% 4.0%
100.8% 5.0%
96.3% 9.0%
109.4% 3.7%
85.5% 6.9%
105.3% 5.7%
110.6% 8.7%
82.9% 5.7%
78.8% 5.7%
102.1% 12.2%
102.5% 7.7%
97.0% 8.3%
96.5% 10.3%
85.8% 9.9%
7.1%

90.1% 7.3% 91.6%

* - Surrogate compound




Drinking Water - % Recovery (blue) & %RSD (red)
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Figure 7: EIS Quantitation - Recovery rate and RSDs for Tap water

Synthetic Waste Water - % Recovery (green) & %RSD (grey)
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EIS Quantitation - Recovery and RSDs for Synthetic waste water

Figure 8



The analytical results Table 4, Figures 7 and 8 demonstrated acceptable 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, including N-nitrosodimethylamine,
pyridine, aniline, 4-chloroaniline, and nitroaniline. These were excluded because they
require separate basic extraction to achieve acceptable analytical performance, which
can be part of the ePrep workflow if desired.

Quantification at 2.86ppb in Water, normalised against non-extracted internal
standards (NIS).

Table 4 lists acid-neutral compound recoveries and RSD data for 2.86 ppb
concentrations, analyzed using non-extracted internal standard (NIS)

Table 4 NIS quantification analyte recoveries and RSDs,

Component Synthetic Wastewater Tap water

% Recovery RSD (n=10) % Recovery RSD (n=10)
phenol 36.6% 11.7% 33.8% 10.0%
Bis(2-chloroethyl)ether 96.3% 14.0% 113.4% 10.2%
2-chlorophenol 77.8% 13.6% 94.5% 9.6%
1,3-dichlorobenzene 84.7% 11.6% 114.9% 6.4%
1,4-dichlorobenzene 118.1% 9.0%
benzyl alcohol 25.7% 29.6%
1,2-dichlorobenzene 118.5% 7.5%
o-cresol 75.3% ' 78.0% 8.6%
2,2"-oxybis(-chloropropane) 102.7% . 119.6% 16.5%
m & p-cresol 63.3% . 62.6% 11.4%
hexachloroethane 69.2% . 107.6% 6.9%
nitrobenzene 101.9% . 123.2% 7.8%
N-nitroso-di-n-propylamine 104.1% . 125.0% 6.5%
isophorone 114.0% . 114.0% 14.4%
2-nitrophenol 115.9% . 118.1% 11.1%
2,4-dimethylphenol 141.5% . 101.6% 25.7%
Bis(2-chloroethoxy)methane RN . 115.9% 15.9%
2,4-dichlorophenol 133.4% . 112.6% 10.3%
1,2,4-trichlorobenzene 90.0% . 121.8% 10.0%
naphthalene 125.6% 8.7%
hexachlorobutadiene 100.6% 7.0%
4-chloro-3-methylphenol 98.5% 11.3%
1-methylnaphthalene 118.6% 9.6%
2-methylnaphthalene 118.2% 12.5%
hexachlorocyclopentadiene 99.9% 9.7%




2,4,6-trichlorphenol

112.5%

2,4,5-trichlorophenol

167.1%

2-chloronapthalene

81.7%

2-nitroaniline

104.7%

1,4-dinitrobenzene

111.3%

dimethylphthalate

106.0%

1,2-dintrobenzene

111.8%

1,3-dinitrobenzene

104.7%

2,6-dinitrotoluene

105.5%

acenaphthylene

82.6%

Acenaphthene

71.2%

2,4-dinitro phenol

4-nitrophenol

NA NA
NA NA

dibenzofuran

79.5%

2,4-dinitrotoluene

110.3%

2,3,4,6 tetrachlorophenol

122.7%

2,3,5,6 tetrachlorophenol

107.4%

diethylphthalate

93.2%

fluorene

75.0%

4-chlorophenyl phenyl ether

61.9%

dinitro-o-cresol

158.9%

diphenylamine

87.7%

azobenzene

75.5%

4-bromophenyl phenyl ether

61.2%

hexachlorobenzene

61.6%

pentachlorophenol

163.4%

phenanthrene

anthracene

carbazole

di-n-butylphthalate

fluoranthene

pyrene

benzyl butyl phthalate

bis(2-ethylhexyl)adipate

benz(a)anthracene

chrysene

bis(2-ethylhexyl)phthalate

di-n-octyl phthalate

benzo(b)fluoranthene

benzo(k)fluoranthene

benzo(a)pyrene

indeno(,2,3-cd)pyrene

dibenz(a,h)anthracene

benzo(g,h,i)perylene

13.2%
10.6%

14.4%
14.5%
14.3%
16.0%

12.0%

13.1%
11.2%
13.2%
14.4%
12.1%

130.5% 9.7%
150.0% 11.8%
111.8% 16.3%
116.7% 12.2%
119.0% 8.0%
119.6% 17.1%
115.0% 11.2%
121.7% 22.5%
129.1% 9.9%
112.9% 16.2%
120.7% 9.2%
NA NA
NA NA
124.5% 17.0%
136.8% 9.7%
164.9% 9.1%
163.0% 10.9%
122.1% 14.9%
118.9% 18.1%
115.5% 21.4%
128.4% 10.3%
116.9% 14.9%
117.4% 14.9%
112.3% 19.0%
117.7% 13.5%
238.8% 7.6%
128.3% 8.3%
123.9% 10.0%
116.5% 15.0%
129.4% 6.1%
123.1% 7.5%
122.6% 7.0%
127.6% 6.1%
87.8% 10.6%
126.7% 6.8%
129.4% 12.1%
87.7% 10.7%
79.1% 11.7%
119.2% 8.2%
143.0% 10.4%
115.9% 9.7%
99.5% 12.0%
99.8% 10.6%
11.9%

REWA) 14.0% 101.9%



Drinking Water - % Recovery (blue) & %RSD (red)
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Figure 9: IS Quantitation - Recovery rate and RSDs for Tap water

Synthetic Waste Water - % Recovery (green) & %RSD (grey)
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Figure 2: IS Quantitation - Recovery rate and RSDs for Tap water

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.

CONCLUSION

The ePrep ONE fully automates the EPA 3511 SVOC-Water method, enabling field samples to
be prepared directly from the collection bottle to autosampler vials, ready for analysis. When
coupled with appropriate analytical instrumentation, the ePrep workflow achieves limits of
detection (LOD) of 0.29-0.57 ppb in water and limits of quantitation (LOQ) of 0.57-5.7 ppb in
water.

Using extracted internal standard (EIS) quantification, the system demonstrated excellent
recoveries and reproducibility across the range of 8270 semi-volatile organic compounds
(SVOCs). However, high molecular weight (HMW) compounds can exhibit reduced recoveries
in high surfactant or solids samples if non-extracted internal standard quantification is used.
Recoveries for these samples can be improved by either adopting the extractable internal
standard methodology or implementing a post-extraction centrifugation step to disrupt
emulsions.

In conclusion, the results demonstrate that the ePrep method meets the performance criteria
requirements of EPA Method 3511. The ePrep Sample Preparation Workstation represents a
significant advancement in sample preparation for organic compound analysis. By offering
improved efficiency, reproducibility, and adaptability, it addresses many challenges
associated with traditional manual extraction methods, enabling more reliable and efficient
analytical processes in environmental and chemical analysis.

OTHER PUBLICATIONS AND RESOURCES

Publication Description

98-35038AP Application Note SVOC Water (3511)
98-35038S0P Standard Operating Procedure SVOC Water (3511)
Workflows ePrep Plug-n-Play Workflow for SVOC Water (3511)




APPENDIX #1

TQ Instrument dMRM Information

Transition Precursor lon  Productlon  RT Collision Energy
N_nitrosodimethylamine 74.0->44.0 74.0 44.0 2.27 5
pyridine 79.0->51.0 79.0 51.0 2.38 40
Phenol, 2-fluoro- 112.0->62.9 112.0 62.9 3.78 40
Phenol-d5- 99.0->71.0 99.0 71.0 5.26 20
phenol 93.9->66.0 93.9 66.0 5.28 15
aniline 93.0->66.0 93.0 66.0 5.35 20
Bis(2-chloroethyl)ether 92.9->62.9 92.9 62.9 5.48 5
2-chlorophenol-d4 132.0->66.0 132.0 66.0 5.53 45
2-chlorophenol 128.0 ->63.0 128.0 63.0 5.55 40
1,3-dichlorobenzene 146.0->75.0 146.0 75.0 5.85 40
1,4-Dichlorobenzene-D4 150.0->78.0 150.0 78.0 5.96 40
1,4-dichlorobenzene 146.0->75.0 146.0 75.0 5.99 40
benzyl alcohol 79.0->77.0 79.0 77.0 6.23 15
1,2-dichlorobenzene 146.0 ->75.0 146.0 75.0 6.28 40
o-cresol 106.9->77.0 106.9 77.0 6.46 20
2,2"-oxybis(1-chloropropane) 120.9->45.0 120.9 45.0 6.52 5
m & p-cresol 106.9->77.0 106.9 77.0 6.78 20
hexachloroethane 117.0->81.9 117.0 81.9 6.96 45
Nitrobenzene-D5 82.0->54.0 82.0 54.0 7.07 20
nitrobenzene 77.0->51.0 77.0 51.0 7.11 20
N-nitroso-di-n-propylamine 77.0->50.9 77.0 50.9 7.11 20
isophorone 82.0->54.0 82.0 54.0 7.65 10
2-nitrophenol 138.9->81.0 138.9 81.0 7.80 20
2,4-dimethylphenol 106.9->77.0 106.9 77.0 7.95 20
Bis(2-chloroethoxy)methane 92.9->62.9 92.9 62.9 8.18 10
2,4-dichlorophenol 162.0->63.0 162.0 63.0 8.34 40
1,2,4-trichlorobenzene 179.8->109.0 179.8 109.0 8.53 40
Naphthalene-D8 136.0->108.0 136.0 108.0 8.65 30
naphthalene 127.9->102.0 127.9 102.0 8.69 30
4-chloroanaline 126.9 -> 65.0 126.9 65.0 8.86 35
hexachlorobutadiene 224.7->189.8 224.7 189.8 9.02 25
4-chloro-3-methylphenol 142.0->107.0 142.0 107.0 10.07 20
1-methylnaphthalene 140.9 ->115.0 140.9 115.0 10.35 25
2-methylnaphthalene 141.0->115.0 141.0 115.0 10.57 25
hexachlorocyclopentadiene 236.7 ->142.9 236.7 142.9 10.74 35
2,4,6-trichlorphenol 196.0->97.0 196.0 97.0 11.06 45
2,4,5-trichlorophenol 196.0->97.0 196.0 97.0 11.13 40
1,1-Biphenyl, 2-fluoro- 172.0->171.0 172.0 171.0 11.29 20
2-chloronapthalene 162.0->127.0 162.0 127.0 11.51 30
2-nitroaniline 138.0->92.0 138.0 92.0 11.81 15
1,4-dinitrobenzene 74.9->73.9 74.9 73.9 12.19 30
dimethylphthalate 162.9->77.0 162.9 77.0 12.35 30
1,2-dintrobenzene 74.9->73.9 74.9 73.9 12.36 30
1,3-dinitrobenzene 74.9->73.9 74.9 73.9 12.45 30
2,6-dinitrotoluene 165.0->90.0 165.0 90.0 12.46 15
acenaphthylene 151.9->150.0 151.9 150.0 12.52 45
3-nitroaniline 92.0->65.0 92.0 65.0 12.84 10
Acenaphthene-d10 164.0 -> 162.1 164.0 162.1 12.88 25
Acenaphthene 152.9->151.0 152.9 151.0 12.95 45
2,4-dinitro phenol 183.8->154.0 183.8 154.0 13.12 5
4-nitrophenol 138.9->109.0 138.9 109.0 13.38 10
dibenzofuran 167.9 ->139.0 167.9 139.0 13.40 35



2,4-dinitrotoluene 165.0 ->63.0 165.0 63.0 13.44 40
2,3,4,6 tetrachlorophenol 230.0->130.9 230.0 130.9 13.62 40
2,3,5,6 tetrachlorophenol 230.0->130.9 230.0 130.9 13.73 40
diethylphthalate 149.0 -> 65.0 149.0 65.0 14.14 30
fluorene 165.9 -> 165.1 165.9 165.1 14.24 30
4-chlorophenyl phenyl ether 141.0->115.0 141.0 115.0 14.33 25
4-nitroaniline 138.0->108.0 138.0 108.0 14.35 10
dinitro-o-cresol 197.8->121.0 197.8 121.0 14.43 15
diphenylamine 169.0 -> 167.1 169.0 167.1 14.63 35
azobenzene 77.0->51.0 77.0 51.0 14.71 25
Phenol, 2,4,6-tribromo- 331.8->1429 331.8 142.9 14.84 50
4-bromophenyl phenyl ether 140.9 ->115.0 140.9 115.0 15.54 20
hexachlorobenzene 283.7->213.9 283.7 213.9 15.59 45
pentachlorophenol 266.0->166.9 266.0 166.9 16.12 40
Phenanthrene-D10 188.0-> 160.1 188.0 160.1 16.56 35
phenanthrene 177.9->176.0 177.9 176.0 16.62 40
anthracene 177.9->176.0 177.9 176.0 16.75 45
carbazole 166.9 -> 139.0 166.9 139.0 17.21 40
di-n-butylphthalate 149.0 -> 65.0 149.0 65.0 18.29 30
fluoranthene 201.9->200.0 201.9 200.0 19.59 50
pyrene 201.9 ->200.1 201.9 200.1 20.13 55
p-Terphenyl-d14 244.2 ->240.1 244.2 240.1 20.68 40
benzyl butyl phthalate 149.0 -> 65.0 149.0 65.0 22.03 30
bis(2-ethylhexyl)adipate 129.0->101.0 129.0 101.0 22.35 5
benz(a)anthracene 227.9->226.1 227.9 226.1 23.16 45
Chrysene-D12 240.2 ->236.1 240.2 236.1 23.18 50
chrysene 227.9 ->226.1 227.9 226.1 23.24 45
bis(2-ethylhexyl)phthalate 148.9 -> 65.0 148.9 65.0 23.56 35
di-n-octyl phthalate 148.9 ->65.0 148.9 65.0 25.11 35
benzo(b)fluoranthene 251.9 ->250.1 251.9 250.1 25.66 50
benzo(k)fluoranthene 251.9 ->250.1 251.9 250.1 25.72 50
benzo(a)pyrene 251.9 ->250.1 251.9 250.1 26.34 55
Perylene-D12 264.2 ->260.1 264.2 260.1 26.46 55
indeno(1,2,3-cd)pyrene 276.0 ->274.2 276.0 274.2 28.52 45
dibenz(a,h)anthracene 278.0->276.2 278.0 276.2 28.59 55
benzo(g,h,i)perylene 276.0 ->274.2 276.0 274.2 28.98 60



APPENDIX #2

EIS analyte pairing information

Name

1,2 Dichlorobenzene-d4

‘ Class Compound Type

ISTD

ISTD Pair Compound

<None>

Nitrobenzene-d5

Neutral/Base surrogate

Surrogate

1,2 Dichlorobenzene-d4

Terphenyl-d14

Neutral/Base surrogate

1,2 Dichlorobenzene-d4

1,2 Dichlorobenzene-d4

2-Fluorobiphenyl Neutral/Base surrogate Surrogate 1,2 Dichlorobenzene-d4
2-Chlorophenol-d4 Acid Surrogate Surrogate 1,2 Dichlorobenzene-d4
phenol-d5 Acid Surrogate Surrogate 1,2 Dichlorobenzene-d4
2-Fluorophenol Acid Surrogate Surrogate 1,2 Dichlorobenzene-d4
2,4,6-Tribromophenol Acid Surrogate Surrogate 1,2 Dichlorobenzene-d4
phenol Acid Target 1,2 Dichlorobenzene-d4
Bis(2-chloroethyl)ether Neutral Target 1,2 Dichlorobenzene-d4
2-chlorophenol Acid Target 1,2 Dichlorobenzene-d4
1,3-dichlorobenzene Neutral Target 1,2 Dichlorobenzene-d4
1,4-dichlorobenzene Neutral Target 1,2 Dichlorobenzene-d4
benzyl alcohol Acid Target 1,2 Dichlorobenzene-d4
1,2-dichlorobenzene Neutral Target 1,2 Dichlorobenzene-d4
o-cresol Acid Target 1,2 Dichlorobenzene-d4
2,2"-oxybis(1-chloropropane) Neutral Target 1,2 Dichlorobenzene-d4
m & p-cresol Acid Target 1,2 Dichlorobenzene-d4
hexachloroethane Neutral Target 1,2 Dichlorobenzene-d4
nitrobenzene Neutral Target 1,2 Dichlorobenzene-d4
isophorone Neutral Target 1,2 Dichlorobenzene-d4
2-nitrophenol Acid Target 1,2 Dichlorobenzene-d4
2,4-dimethylphenol Acid Target 1,2 Dichlorobenzene-d4
Bis(2-chloroethoxy)methane Neutral Target 1,2 Dichlorobenzene-d4
2,4-dichlorophenol Acid Target 1,2 Dichlorobenzene-d4
1,2,4-trichlorobenzene Neutral Target 1,2 Dichlorobenzene-d4
naphthalene-d8 Neutral ISTD <None>

naphthalene Neutral Target naphthalene-d8
hexachlorobutadiene Neutral Target 1,2 Dichlorobenzene-d4
4-chloro-3-methylphenol Acid Target 1,2 Dichlorobenzene-d4
2-methylnaphthalene Neutral Target naphthalene-d8
1-methylnaphthalene Neutral Target naphthalene-d8
hexachlorocyclopentadiene Neutral Target 1,2 Dichlorobenzene-d4
2,4,6-trichlorphenol Acid Target 1,2 Dichlorobenzene-d4
2,4,5-trichlorophenol Acid Target 1,2 Dichlorobenzene-d4
2-chloronapthalene Neutral Target naphthalene-d8
1,4-dinitrobenzene Neutral Target 1,2 Dichlorobenzene-d4
dimethylphthalate Neutral Target 1,2 Dichlorobenzene-d4
1,2-dintrobenzene Neutral Target 1,2 Dichlorobenzene-d4
2,6-dinitrotoluene Neutral Target 1,2 Dichlorobenzene-d4
acenaphthylene Neutral Target Acenaphthene-d10
1,3-dinitrobenzene Neutral Target 1,2 Dichlorobenzene-d4
Acenaphthene-d10 Neutral ISTD <None>

Acenaphthene Neutral Target Acenaphthene-d10
2,4-dinitro phenol Acid Target 1,2 Dichlorobenzene-d4
dibenzofuran Neutral Target 1,2 Dichlorobenzene-d4




Name ‘ ‘ Compound Type ISTD Pair Compound
4-nitrophenol Acid Target 1,2 Dichlorobenzene-d4
2,4-dinitrotoluene Neutral Target 1,2 Dichlorobenzene-d4
2,3,5,6 tetrachlorophenol Acid Target 1,2 Dichlorobenzene-d4
dinitro-o-cresol Acid Target 1,2 Dichlorobenzene-d4
2,3,4,6 tetrachlorophenol Acid Target 1,2 Dichlorobenzene-d4
diethylphthalate Neutral Target 1,2 Dichlorobenzene-d4
fluorene Neutral Target Acenaphthene-d10
4-chlorophenyl phenyl ether Neutral Target 1,2 Dichlorobenzene-d4
azobenzene Neutral Target 1,2 Dichlorobenzene-d4
4-bromophenyl phenyl ether Neutral Target 1,2 Dichlorobenzene-d4
hexachlorobenzene Neutral Target 1,2 Dichlorobenzene-d4
pentachlorophenol Acid Target 1,2 Dichlorobenzene-d4
phenanthrene-d10 Neutral ISTD <None>

phenanthrene Neutral Target phenanthrene-d10
anthracene Neutral Target phenanthrene-d10
di-n-butylphthalate Neutral Target 1,2 Dichlorobenzene-d4
fluoranthene Neutral Target phenanthrene-d10
pyrene Neutral Target phenanthrene-d10
benzyl butyl phthalate Neutral Target 1,2 Dichlorobenzene-d4
bis(2-ethylhexyl)adipate Neutral Target 1,2 Dichlorobenzene-d4
benz(a)anthracene Neutral Target chrysene-d12
chrysene-d12 Neutral ISTD <None>

chrysene Neutral Target chrysene-d12
bis(2-ethylhexyl)phthalate Neutral Target 1,2 Dichlorobenzene-d4
di-n-octyl phthalate Neutral Target 1,2 Dichlorobenzene-d4
benzo(b)fluoranthene Neutral Target chrysene-d12
benzo(k)fluoranthene Neutral Target chrysene-d12
benzo(a)pyrene Neutral Target chrysene-d12
perylene-d12 Neutral ISTD <None>
dibenz(a,h)anthracene Neutral Target perylene-d12
indeno(1,2,3-cd)pyrene Neutral Target perylene-d12
benzo(g,h,i)perylene Neutral Target perylene-d12




EPREP PARTS LIST FOR EPA 3511 WORKFLOW

ePrep P/N Description Qty

Instrument
01-01000 EPREP WORKSTATION, NO PLUG 1
01-0207? {COUNTRY SPECIFIC} LAPTOP PLUG, IEC C5 1
01-0208? {COUNTRY SPECIFIC} PLUG, IEC C13 4
01-02093 EPREP DEMO DONGLE 1
ePrep Adaptor Plates
01-03057 EPREP AP, SUPELCO RACK NO. 23201 1
01-03085 EPREP AP/RACK, 50ML JAR 1
01-03088 RACK ONLY SUPELCO 6/7/10/20 ML @ 21-23MM OD VIALS (3 x 12) 1
01-03150 EPREP AP FOR 4PIN 46mL HR VIALS 1
ePrep Accessories
01-04300 PROBE DISPENSER WITH NEEDLE TIP, KIT 1
01-04100 2PIN VORTEX MIXER 1
01-04105 4PIN LA VORTEX MIXER 1
ePrep Syringes
01-09020 EPREP 1 ML TEFLON TIP RN SYRINGE 80mm NDL 3
01-09014 EPREP 100 pL TEFLON TIP SYRINGE 80mm NDL 1
01-09035 EPREP 1 ML TEFLON TIP LONGREACH SYRINGE 103mm NDL 1
01-09797 EPREP PIERCER CLEANING BRUSH (PKT 2) 1
ePrep Vials and Caps
01-18000 46mL HR VIALS (Pkt 100)
01-18001 Septa/Caps for HR Vials (Pkt 100)
Recommended Spares
01-09795 EPREP REPLACEMENT PIERCER (PKT 2) 2
01-09807 EPREP REPLACEMENT NEEDLE, 100uL SYRINGE
01-09811 EPREP REPLACEMENT NEEDLE, TML SYRINGE 1
01-09820 EPREP REPLACEMENT LONGREACH NEEDLE, TML SYRINGE 2
01-09828 EPREP REPLACEMENT NEEDLE, PROBE DISPENSER 1
Suggested Non ePrep Consumables (not available from ePrep)
Agilent/8010-0414 Option #1 Agilent 2mL vial kit 4
ALWSCI/C0001170 Option #2 ALWSCI 2mL vial kit 4
Agilent/5188-6591 300uL HR Autosampler Vial (Pkt 100) 4
Agilent/5182-0719 Screw Caps for 5188-6591 (Pkt 100) 4
Agilent/5188-9392 10mL Headspace Vial 1
Agilent/5188-2759 Option #1 Screw Caps for 5188-6592 (Pkt 100) 1
ALWSCI/C0000977 Option #2 10mL HS Vials Only (Pkt 100) 1
Waters/700011047 Waters Rack 1
2L Solvent Bottle 2
1L Solvent Bottle 2
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