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SVOC analysis

US EPA method 625

Semivolatiles in industrial discharges
PAHS Nitrosamines
Phthalates  Pesticides

PCBs Phenols




SVOC analysis

US EPA method 625
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SVOC analysis

US EPA method 625
1980s method-1980s technigques
Liquid-liquid extraction (LLE)
A8
Bases and neutrals
GC-MS analysis

H'L;h reporting limits L

Acid extractables Base extra




LLE pros and cons
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Semivolatiles by SLE vs LLE

LE \\ SLE g

Large concentration Less concentrated V
Lots of matrix Less matrix

40 samples in 16 hours 40 samplesin 2 hours\/

Combined extracts Two extracts \/
One 30 min. run Two 10 min. runs
5-10 ug/L MRLs 5-10 ug/L MRLs
More GC maintenance Less GC maintenance
Too much sample handling  Minimal sample handling
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Improvements tfor a commercial lab

Application Note Agilﬂﬂt
e Trusted Answers

A Fast Method for EPA 8270 in MRM
Mode Using the 7000 Series Triple
Quadrupole GC/MS

Introduction

A fast method far EPA B270D/E has been developed for the Agilemt 7000 Series

Triple Quadrupole GC/MS Systern in Multiple Reacticn Monitoring (MRBM) mode
1addition to increased sensitivity, the high selectivity afforded by MREM results
in faster batch review due 1o the elimination of matrix imerferences that might
be present when using SIM or extraction ions in scan made. This method meets
performance requirements for calibration cver a working range of 0.02 to 160 ppm
ina single 10 minute run. Low initial calibration compound %R30Ds are predictive
of an extended continuing calibration, which reduces the cost of operation. The
sis of semivolatile organic compounds by
wide in addition to United States EPA

Method B2700/E




Supported Liquid Extraction

Add agueous
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Supported Liquid Extraction

Improved workflow
<10 minutes per sample
Batch processing
40 samples in 2 hours

Cleaner extracts S|E:
Drawbacks concentration

Two extractions
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SLE procedure—base/neutrals

Spike 125 mL sample volume with surrogate standards

Adjust sample aliquot to pH 12 with NH,OH

Load 2 mL of sample onto Chem Elute SLE cartridge (2 mL capacity)

Allow to soak for 5 minutes

Load 5 mL MeCl,, soak for 3 minutes, collect under gravity

Gravity elute 2 x 5 mL of MeCl, combining extracts

Evaporate extract to 1T mL, add internal standard and prepare for analysis




SLE procedure—acid extractables

Spike 125 mL sample volume with surrogate standards
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Load 2 mL of sample onto Chem Elute SLE cartridge (2 mL capacity)

Allow to soak for 5 minutes

Load 5 mL MeCl,, soak for 3 minutes, collect under gravity

Gravity elute 2 x 5 mL of MeCl, combining extracts

Evaporate extract to 1T mL, add internal standard and prepare for analysis




GC-MS/MS analysis

Dichlorophenol, 2,4-

Dichlorophenol, 2,4- - 7 Levels, 7 Levels Used, 7 Points, 7 Points Used, 7 QCs
w

y=71.695784*x "2 +35.642384 * x +0.001109
R"2 = 0.99880780
Type:Quadratic, Origin:Ignore, Weight: 1/x
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40 °C t0 320 °C at 35 °C/min, hold for 2 minutes

Helium, constant flow at 1.2 mL/min

10 minutes



Average recoveries

Percent recovery, 100 target compounds, n=3
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Average recoveries

Percent recovery, 100 t4
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Semivolatiles by SLE vs LLE

LE \\ SLE g

Large concentration Less concentrated V
Lots of matrix Less matrix

40 samples in 16 hours 40 samplesin 2 hours\/

Combined extracts Two extracts \/
One 30 min. run Two 10 min. runs
5-10 ug/L MRLs 5-10 ug/L MRLs
More GC maintenance Less GC maintenance
Too much sample handling  Minimal sample handling
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1 4-dioxane

Backgrouna

Versatile aprotic solvent

By-product of personal care products
ARC classified as a Group 2B carcinogen

-xtremely water soluble and leads to contamination
Groundwater supplies
Landfill leachate
Industrial waste




1,4-dioxane analysis

METHOD 522 DETERMINATION OF 1.4-DIOXANE IN DRINKING WATER BY

Offline SPE

500 mL extr: RO o
Dried to re

Concentrate n-_8
Analyzed b

EARCH LABORATORY
ND DEVELOPMENT
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HIO 45268




Solid-phase micro-extraction

Add 10 mL sample

Spike with IS (1,4-dioxane-dg)

Add 3 g of salt (NaCl)

Incubate 15 sec. at 65°C

Agitate 60 sec at 350 RPM

Extract 1200 sec. at 65°C

Analyze by GC-MS




SPME optimization

Conc. Response Ciber
100 ppb 1992 Polydimethylsiloxane (PDMS)

Divinylbenzene/Carboxen/Polydimethylsiloxane
(DVB/CAR/PDMS)
Polydimethylsiloxane/Divinylbenzene (PDMS/DVB)

100 ppb 950

100 ppb 5962

100 ppb 5764470 Carboxen/Polydimethylsiloxane (CAR/PDMS)

Salt Response
0 g/ 10 mL of water 5403
1g /10 mL of water 8219
2 g/ 10 mL of water | 15088
3g/10 mL of water | 17475




SPME performance vs SPE

SPME %
(ppb) | difference

1,4-dioxane SPE vs SPME
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Conclusion

Semi-volatiles in wastewater
SLE, fast GC, and MS/MS

1,4-dioxane SPE vs SPME

R® = 0.9985
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