Ensuring Quality Data for Organochlorine
Pesticide Analysis by Using an Optimized
SPE Cartridge for Sample Extract Cleanup

Jason Hoisington, Jason Thomas, Alexis Shelow, Colton Myers

Restek Corporation

NEMC 2025

RESTEK Pure Chromatography



EPA 8081 Pesticides Analysis Troubles

Problems resulting from complex sample matrices

» Quantitation inaccuracies
» Calibration interval reduction
» Frequent inlet degradation check failures

Increased maintenance requirements
Increased downtime

Reduced throughput

Diminishing profitability
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EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

» Chromatographic interferences

« Coelution from coextracted matrix compounds - e.g.,
chlorophenols

 Massive chromatographic interferences — e.g., sulfur

« Carryover/ghost peaks/crossover contamination — high
boilers

» System inertness effects
« Continuing calibration standards failure
* Inlet degradation check failure

T
RESI'EK Pure Chromatography



EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

» Chromatographic Interferences

« Coelution from coextracted matrix compounds - e.g.,
chlorophenols

Methods 3620/3610/3630

« Massive chromatographic interferences — e.g., sulfur
Method 3660

« Carryover/ghost peaks/crossover contamination - high boilers
Method 3640
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EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices
» Chromatographic Interferences

« Coelution from coextracted matrix compounds - e.g.,
chlorophenols

Method 3620

e
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EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

» Chromatographic Interferences

« Massive chromatographic interferences — e.g., sulfur
Method 3660
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EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

» Chromatographic Interferences

Massive chromatographic interferences - e.g., sulfur

Sulfurstd @ 1
ppm

Sulfur
remaining after
Cu treatment
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RESTEK

» Chromatographic Interferences

« Carryover/ghost peaks/crossover contamination - Hi

Method 3640

7.1 Ensura amblent tamp. oo
throughout GPG .

7.2 GRC Setup and Calbration

7:2.1 Gelumn Praparation

7.21.1 Place Bio Baads and MeC
ina container. Swir and
allow beads to sul

7.2.1 2 Remave column inket bed
support plunger. Position and tighten
outiat bad support piunger 1 column and.

7.2.1.3 Ensura GPC column outiet
contains solvent. Place small amount
‘solventin column to minimize
bubble formal

7.2.1.4 Transfer bead mixture into

s6p. lunnel. Drain excess scivent,

rain beads into column, Keep
beads wet throughaut,

1.5 Loosen seal on opposit
plunger assembly, insert into column.

7.2.1.6 Compress column. Slurry
femaining beads and repeat Secflon
7.2.1.5 2nd column compreasion,

7.21.7 Compress column bed
approximataly four cm.

7.2.1 8 Pack option 5 om. guard
column wiroughly § gm.
preswelled beads.

7.2.1.9 Connect column int to
‘solvent raservoir. Pump MaCl at
5 mifmin.for 1 hr

7.2.1.10 Connact comn outet 1o
UV Vis detector. Place restrictor
‘atdataetor eutat. Run MaC! for
aoditional 1-2 hvs. Comprass
‘column bed to provide 6-10 psi
expraseura.

7.2.1.11 Connest oulel line 1o Galumn
Iniat whan column notin use. Repack
‘column when channeling is observed
Hesura consistent backpressura when
baads are rawetted afier drying.

Pure Chromatography

GPC costly and cumbersome process

7,2.2 Calibration of the GPC column

7221 Load sampie loop with
calibration solution

7.2.2.2 Inject callbration soin.; adjust
tecorder or detector sensitivity
to produca similar UV race as Fig. 2.

7.2.2.3 Evaluation criteria for
UV chromatogram

Usa information fram UV raca 1o
‘obtain collect and dump times
Intiate collection before bis(2-ethylhexyl)
phthalata, stop after perylene. Stop run
before sulfur elutes,

7.2.25 Galibration for Organcchlorine
Pesticides/PCBs
Choose dump time which removes
> 85% phthalate, but collects at
times - 95% methoxyehior. Stop
collection between perylene and
sulfur elution.

ressure. Correct
inconsistencies when criteria
are not met

7.2.26 Verify column flow rata and
backpre

7.2.2.7 Reinject calbration soln. when
collect and dump cycles are set,
and column criteria are met

1 Measure and record
volume of GPC eluate.

7.2.27.2 Correct for retantion time
sh for

bis(2 ethylhexy)) phihalate

7.2.2.8 Inject and analyze GPC blank
for column cleanliness. Pump
through MeCl as. column wash

75.1 Adjustextract volume to 10 mL_
Primary solvent should be MeCl

7.3.2 Filtar @xtract rough 5 micron fiter
discisyringe assembly into small
glass container,

7.4 Scraaning the Extract

7.4.1 Screan axtract by datermining
rasidua Wi of 100 uL_ aiuot

7.4.1.1 Transfer 100 uL of fitered
xtract from Section 7.3.2 1 tared.
alurinum weighing dish.

7.41.2 Evaporate extract soivent under
heating lamp. Weigh residus o nearest
0.1 mg.

7.4.1.3 Rapaat rasidua analysis of Section|
7.4.1.2 wiblank and spike sample.

7.4.2 Usa 6ihon oxample 1o determing
necessary diution when residue
wis, > 10mg.

EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

gh Boilers

ontinued

75.1 Calbrate GPC weekly. Assure
column critera, UV trace, retention
time sht ritrla are met.

75.1.1 Claan column wibutyl chioride
loadings, of replacamant of
guard column.

7.52 Draw 8 mL extract inw syringe.

7.5.3 Load sample into injacton toop.

7.5.4 Index GPC to nextloop to
pravent sampla foss.

7.5.5 Wash sampie port wiMeC!
betwaen sample loadings.

7.56 Atend of boadings, index GPC to
‘switch t "RUN" mode, start
automated sequence.

7:5.7 Collect sample into aluminum foil
covered Erlenmeyer flask or into
Kudarna.Danish evaporator.

7.6 Goncenrate extract by std
Kuderra-Danish techniue.

7.7 Note diluion factor of GPC method
into final determinatians.


https://www.epa.gov/sites/default/files/2015-12/documents/3640a.pdf
https://www.epa.gov/sites/default/files/2015-12/documents/3640a.pdf
https://www.epa.gov/sites/default/files/2015-12/documents/3640a.pdf

EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

» System inertness effects
« Continuing calibration standards failure
* Inlet degradation check failure

9.3.3 DDT and endrin are easily degraded in the injection port. Breakdown
occurs when the injection port liner is contaminated with high boiling residue from sample
injection or when the injector contains metal fittings. Check for degradation problems by
injecting a standard containing only 4,4'-DDT and endrin. Presence of 4,4'-DDE, 4 ,4'-

DDD, endrin ketone or endrin indicates breakdown. If degradation of either DDT or endrin
exceeds 15%, take corrective action before proceeding with calibration. Unless otherwise
specified in an approved project plan, this test should be performed even when DDT and
endrin are not target analytes for a given project, as a test of the inertness of the analytical
system.

RES'['EK Pure Chromatography



EPA 8081 Pesticides Analysis Problems

Problems resulting from complex sample matrices

> Inlet degradation check failure
« Endrin — metal activity, lack of deactivation

 DDT - accretion of high molecular weight material in
inlet and head of column, ex: humic/fulvic acids

RESI'EK Pure Chromatography
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EPA 8081 Pesticides Extract Cleanup

 GPC costly and cumbersome process
» Florisil only, no HMW

« chlorophenols

» CPP only, no TCP

RESTEK Pure Chromatography
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EPA 8081 Pesticides Extract Cleanup

»Combined orthogonal sorbents
no cumulative effects of combined strong retention

»GCB with tempered affinity for planars
« High variation and high retention (HCB) reigned in

> Florisil with moisture control

« Commonly encountered high moisture levels causing > 5% TCP @ 10
mls elution

AT,
RESTEK Pure Chromatography
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EPA 8081 Pesticides Extract Cleanup

Visual difference in
cleanup efficacy

(note: colorless does not
always mean it’s free
from activity problems,
nor does a colored
extract guarantee
problems)

Pure Chromatography

Comparing Resprep FL+CPP vs. Florisil Cleanup for the Analysis of
Organochlorine Pesticides by Electron Capture Detector

The Sample

Resprep FL+CPP

What's the Same

Cartridge Conditioning

Sample Extract Loading

Resprep FL+CPP Target Compound Elution

i
B

Both extract cleanups use hexane:acetone (90:10) as the elution solvent.
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EPA 8081 Pesticides Extract Cleanup

Comparison of
DDT breakdown 3 « Florisil cleanup exceeds 15% DDT
breakdown at <10 injections; Florisil
check standard GC down for maintenance. , Cleanup
results c_hecked « Resprep FL+CPP cleanup keeps the
SUCCGSSIV6|y GC up and running.

after repeated '
sets of 10
injections of a
soil extract
cleaned by
Florisil only
cartridge versus
that of GCB
stacked with
Florisil

—

% DDT Breakdown

Resprep
FL+CPP
Cleanup

40 50 60

Number of Injections

Experimental Design: DDT (100 ppb) breakdown was measured between every ten injections of a soil sample extract
cleaned up using either Florisil SPE or Resprep FL + CarboPrep Plus SPE.
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EPA 8081 Pesticides Extract Cleanur

- TCMX 20 g 18

N Ot I Ce e asy Hexachlorobenzene 5 y 13
pass for spha-BHC . 1t
trichlorophenol s ~ o 13
breakthrough e ‘ =
k elta-BHC 5 k.6
requirement e : .

Aldrin

Heptachlor epoxide
gamma-Chlordane
alpha-Chlordane
L.4'-DDE
Endosulfan|
Dieldrin

Endrin

&4'-DDD
Endosulfan II
L.4'-DDT

Endrin aldehyde
Methaxychlor
Endosulfan sulfate
Endrin ketone
DCB

*Meets requirement of <5% breakthrough.
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EPA 8081 Pesticides Extract Cleanup

T84 &80 B2 8B4 BE6 BE

T4 80O BZ EBEL EO6 EBEER .0 7 98 983 100 102 104

Ta T8 80 .0 2 X 9.8 100 102 104
Tirme {roim)

Overlay of eight samples for
each lot

Hexane

5 ngluL

b L pulsed splitl

Topaz single taper inlet lner w/wool (cat.
250°C

50 mLimin

Oven Temp.: 70 *C (hold 0.5 min) to 32
Carrier Gas He, constant flow

Flow Rate: 15 mL{min

Detector

Sample Preparation i C £PE cartyi 9
REmk p u r e C h r o m Ot o g r O ph y volume nF_hfndn cetone (90:10) and letting it stand for five min

down to frit level. Then, 1 mL of sample extract was loaded onto the cartridge and eluted with 9 mL
o (90:10).
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Conclusion

RESTEK

The combined effects of both Florisil and GCB in a
serial format provide remarkably increased removal of
performance deteriorating coextracted matrices while
still retaining the attributes and solvent elution ability of
a standard Florisil cartridge thereby enabling better
quality data and greater profitability

Pure Chromatography
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Questions?

P e A K AN

Pure Chromatography

SRR

B AN
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