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Comparison of LLE vs. 
SPE Cartridge MethodsSPE Cartridge Methods

LLE SPE Cartridge
Open to laboratory background                    Closed system

Uses >360mls solvent Uses <60mls solvent

Shaking / Continuous process Filtration process

Forms emulsions  requiring centrifuging No emulsions formed

Little Selectivity Wide Selectivity (adsorbent)

Requires water removal In-line water removal



No Formation of 
EmulsionsEmulsions



Reduced Solvent Usageg



Reduced Exposure to 
Laboratory BackgroundLaboratory Background



P dProcedure



SPE Cartridgesg



Drying Cartridgesy g g



Dual Pass Versus Single 
PassPass



P dProcedure



Procedure (Ion Exchange)( g )

• Flush cartridges with DCM • Nitrogen Purge Cartridge
• Nitrogen dry cartridges
• Wet Cartridges with Methanol
• Exchange cartridges with DI

• Elute Carbon Cartridge with 
DCM.

• Nitrogen purge Cartridge• Exchange cartridges with DI 
Water

• Load Samples (vacuum)
• Dry Cartridges with Nitrogen

t oge pu ge Ca t dge
• Rinse Ion exchange Cartridge 

with Methanol
• Rinse Cartridge with• Dry Cartridges with Nitrogen

• Elute Ion Exchange Cartridge 
with DCM
Ri b ttl t i ith DCM

• Rinse Cartridge with 
NaOH/’Water solution

• Nitrogen Dry Cartridge
• Elute Cartridge with DCM and• Rinse bottle container with DCM 

and elute
• Elute Cartridge with DCM and 

Nitrogen purge



Procedure (Dual Pass)( )

• Flush cartridges with DCM • Nitrogen Purge Cartridge
• Nitrogen dry cartridges
• Flush Cartridges with Methanol
• Flush cartridges with DI Water

• Rinse DVB & Carbon Cartridge 
with Methanol

• Rinse Cartridges with DI water• Flush cartridges with DI Water
• Load Samples (vacuum) 

(collecting sample in additional 
bottle with NaOH solution

se Ca t dges t ate
• Load basic sample across both 

cartridges.
• Dry Cartridges with nitrogenbottle with NaOH solution 

included)
• Dry Cartridges with Nitrogen
• Elute DVB Cartridge with DCM

• Dry Cartridges with nitrogen.
• Elute DVB Cartridge with DCM 

and Nitrogen purge
• Elute Carbon cartridge with DCM• Elute DVB Cartridge with DCM

• Rinse bottle container with DCM 
and elute

• Elute Carbon cartridge with DCM 
and nitrogen purge



ConcentrationConcentration
Evaporator Procedure

• Pre-heat: 20 minutes at 55 °C
• Evaporate at 55 °C under 8 PSI nitrogen
• Rinse tubes with DCM at ~ 5mls & 1 ml• Rinse tubes with DCM at ~ 5mls & 1 ml
• Remove GC vial & add 20 µl ISTD
• Transfer vial to GC/MS



SurrogatesSurrogates



PAHs



Phthalates



Phenols



Miscellaneous BN 
compoundscompounds



Efficiency for SIM



Direct to GC Vial 
Evaporator TubesEvaporator Tubes



Conclusions

S lid Ph E t ti i i bl lt tiSolid Phase Extraction is a viable alternative 
to liquid-liquid extraction for EPA-8270D

Questions?Q


