Complete Automation of Solid
Phase Extraction for EPA

Drinking Water Methods; A
Comprehensive Solution
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Objective

¥ Develop as many SPE procedures for the testing lab
using a single extraction platform.

¥ Minimize manual steps to lessen error and maximize
limited man hours




Reasons for SPE

¥l Reduced solvent
¥ Reduced glassware
¥ Simplified procedures

¥ Automation versus manual protocols =
Reproducibility




" Determining Factors

¥ Ability to load samples by both positive pressure and
vacuum.

¥ Ability to dry cartridges by both vacuum and positive gas
pressure (N2 or CO2).

¥ Easily handle a wide variety of cartridge designs and
sizes without cumbersome modifications.




Touch Screen Control

SD Card for Storing and
Transferring Methods

Six Elution and Wash Solvents




Real Time Graphical Display

/ of Extraction Steps

Automatic Liquid Level Sensor

Direct to Vial
Concentration

Positive Pressure
Pump for precise,
consistent delivery of
Sample and Solvent




FMS, Inc. SuperVapw/
direct to GC vial




Procedures

¥l Reversed Phase cartridges
PIC18, DVB, HLB

¥ lon Exchanges
PICAX, MAX, MCX, WAX

¥ Method Specific
PICoconut Charcoal




Exact EPA Protocols

Precondition
3ml MeCl
Dry

3ml MeCl
Dry

3ml MeOH
Dry

3ml MeOH

Example: EPA 521

Condition Dry
oml MeOH 10 minutes
15ml H20

Load Elute
500mis @ 12-13 ml MeCl
10ml/min

Water Removal

5-7 grams NaSO4 in
empty Cartridge

Extract passed through
in-line to Evap.

NaSO4 rinsed with >3mls
MeCL




Exact EPA Protocols

Precondition
5ml Etac
Drain

5ml MeCl
Drain

Example: EPA 525

Condition
10ml| MeOH
10ml H20

Load
1000mis @
~20ml/min

Dry
N2 @

10 minutes

Elute
5 ml Etac

Bottle rinse
and elute 5ml
MeCl

Water Removal

5-7 grams NaSO4 in
empty Cartridge

Extract passed through
in-line to Evap.

NaSO4 rinsed with >2mls
MeCL




Exact EPA Protocols

Condition

10ml| MeOH

10ml H20

10 ml1 m HCI/MeOH
10ml H20

1 M NaOH

10ml H20

All @ 2ml/min

Example: EPA 552.1

Load

100mls
(ph=5)@

~2 ml/min

Dry
10mIl MeOH
N2 @

10 minutes

Elute
4 ml H2S04/methanol
@1.5ml/min

Solvent Partition
and Methylation




Fluid Management Systems
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Analytical Platforms

¥ Agilent 7890 w/!ECD

¥ Thermo Trace GC w/PTV, Polaris Q
¥ Thermo Trace GC, DSQ

¥ WaterOllience 2695 HPLC

¥ Thermo Trace GC, Quantum TSQ
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Results
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g iVied Results

120%
EPA 525.2 ISTD
100%
80%
B Acenaphthene-d10
60% B Phenanthrene-d10

B Chrysene-d12
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Conclusions

¥ Reliable for a full spectrum of organic DW
methods

¥l Ease or cleaning between runs allows for
rapid changing of procedures with
different reagents

¥ Fully automated with integrated
Evaporator for hands free extractions







