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FIRST EFFORTS FOCUSED ON EPA 625 & 8270-SIM
ON AQUEOUS SAMPLES
COMBINING MICRO-EXTRACTION WITH LARGE VOLUME
INJECTION:

HAVING YOUR CAKE AND EATING IT TOO:
MICRO EXTRACTION PLUS LARGE VOLUME INJECTION GC/MS
SAVES TIME, LOWERS EXPENSES, AND MAINTAINS DETECTION LIMITS
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WANTED TO EXTEND USES OF MICRO-EXTRACTION
TO SPEED UP THROUGHPUT & REDUCE SOLVENT USE

TARGET ANALYSIS...PCBs IN SOIL BY EPA 8082

* PROBLEM...METHOD USES HEXANE

* POOR EXTRACTION EFFICIENCY FOR SOIL TYPES RECEIVED
AT LAB

* DIDN'T WANT TO ADD A SOLVENT EXHANGE STEP THAT
WOULD INCREASE PREPARATION TIME
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METHOD FM-19: FLE ANALYSIS LSk G A GAS CHROMA | OGHEAFH Ik &M SM-2ITE
LABORATORY - HEANENLETHANILAATER EXTRACTICN

FUMMARY; Rapid dztemminaion of major Arcclors 10 200 uwkg In soll. Accurata to
100,000 uig'ky. then urderestimales by BU%. Hegquires ficld lab. Approprials estrectian
solvenl shoukd be determinad by sboratory testng prior 10 fiesd use. :

WETHOD DESCRIPTION: Requires a feld labaralory with a GC and linearized eleciron
capture detector for PCE analyslz ol soll samples. [denfizallon |s dene by carmpardng
feak ratestian Hens owith ecbamal slardards. Quentitation is oetamrined by comoering
pask neighls end volumes of the standara erd sample. Semple oreparaficn rovsista of
mixing 0.2 gram of 201l with with a 145 ratie of disflled walerinethanolhexane. An
opional sten (3 1o dry and grird 3ample before extraction. Agitate =ample and 1at sil,
alfawing haxans layer i sepamia. Transfer hexane layer to°a test b containing sul-
suriG acid end mix. This sten i optional, as it 1s used fo elminate matx Iterferences.
Wishdraw sample fom haxane layer for 30 aralyss -

APPLIGATIGN: Finpiz and rapid ceferminalion of polychloeiseted Liphenyls. Method
nogt appreprate for Arocloss 1242, 248 124 wad 1260, bol gued for 1016, 1221, ana
1232,

LIMITATIONS: Above 100,000 ugfkg, concentrations are underesiimetad by Q0% Resufis
arg Approziratione, ’

INSTRUMENTATEON USED: Analylcal instrurnart Bevelopmeni Carp. (£:0) Modal 511-08
= aguippac with EC and g 4-feol BE-30 siminlazs columa,

PERFORMANCE SPECIFICATION
ODETECTION LIMIT: 200 ug/k]g
BELECTMTY: Comprunde arve characterizic multipke pesks, qono selzctiviby,

ACCURACY: Recovary of Aroclor 1242 wpika = B0%-105%. Basad on mesults of 200
sarmplea, aocpurazy |3 equivelent to CLP Belew 100,000 uske, determiration above
100,000 ngkg arz hiased kw (ahowt 42% of tre CLP cetemned valie).

PRECISIOMRER EATIEILITY: Relative Standard Devialion (RS0 af 4 aamples = 10%-
125,

COMMENTS:

USE

LOGATICN USED: Ertensl'.rslg.r usacd, Zbes INCIUde Waghbum WE! Rarsac, MA
EFA SITE NUNMBER (CERGLIS): Mot Mvailable

MATRIH: Soil.

PREPARATION, MAINTEMAHCE AND SLEANLIP: Ca-ra ghould ba iaken net to contami-
naz solumn, Befare run, column should be a: shenmal equilbr am.

L
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EPA FIELD METHOD PARAMETERS:

WATER:MEOH:HEXANE IN A 1:4:5 RATIO
ONLY 2 mL TOTAL

1 g SOIL

ALLIN A4 mL VIAL

1 MIN AGITATION W/ A VORTEX MIXER



WPCL PARAMETERS:

. WATER:HEXANE IN A 1:2 RATIO
. 15 mL TOTAL

. 10 g SOIL

. ALL IN A 40 mL VOA VIAL

* 10 MIN AGITATION W/ A MODIFIED WRIST
SHAKER



WHY THE SCALE-UP?

- MORE REPRESENTATIVE SAMPLE

- EASIER WITHDRAWAL OF HEXANE LAYER

 MORE POST-CLEANUP HEXANE VOLUME

 MORE EXTRACT IN CASE OF RE-ANALYSIS

 IMPROVED EXTRACTION EFFICIENCY
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STEP ONE: PICK THE “BEST” SOLVENT RATIO
« TEST SOIL: HOMOGENEOUS W/ HIGH PCBs
 TEN REPLICATES

- REFEREE METHOD: EPA 3546 (MICROWAVE) AS
MODIFIED BY WPCL

EPA 3546 1:2 H20:HEXANE 1:4:5 H20:MEOH:HEXANE

AVE (ppb) 39.1 41.8 42.0

REL STD DEV +21% +4.4% +5.4%



STEP TWO: CHECK RECOVERIES USING SPIKED
SAND (QUASI-REFERENCE MATRIX IPR STUDY)

100 uL EACH OF AROCLORS 1016 & 1260

c n=4

WATER SLURRY ME

EPA 3546 (MICROWAVE)




STEP THREE: COMPARED TO MICROWAVE
METHOD, IS WATER SLURRY ROBUST ACROSS
SOILS & SEDIMENTS ANALYZED AT WPCL?

FOR 9 SAND/CLAY/GRAVEL MIX SOILS WITH 61.4% -
95.4% SOLIDS: RPD RANGE =117% - 215%

(DUPLICATE RPD RANGE FOR WATER SLURRY
METHOD ON SAME SAMPLES = 9% - 11%)

WATER SLURRY DID NOT WORK WELL FOR OUR
ANNUAL “COMPOST CHARACTERIZATION:”
FOR FOUR SAMPLES, RPD RANGE = 31% - 61%



STEP FOUR: ANALYSIS OF COMMERCIALLY
PREPARED PERFORMANCE TESTING SAMPLES
(ALL RESULTS IN mg/kg).

ACCEPTANCE

TRUE RANGE MW WATER SLURRY
ERA SOIL STUDY 7 15.6 7.11-19.7 14.0 13.8

19.1 8.40-24.3 14.0 16.0
ERA SOIL STUDY 83 20.4 5.67-31.1 14.8 12.5

7.76 1.87-11.7 3.6 2.8
ERA SOIL STUDY 87 1.9 1.8
NSI SQCO-005 (1260) 34.8 11.1-58.5 35.0 32.5
NSI SQCO-005 (1254) 15.7 4.99-27.6 13.6 13.5

RTC CRM-922 (1016) 8.3 4.11-12.5 6.5 7.6



STEP FIVE(a): MDL STUDY FOR ORELAP

Water Slurry Extraction MDL Study 09/18/13

p= 0.02
n= 7
Column #1 Mean |Standard MDL
Deviation ug/L t= 3.142668
(s)
1016.0 13.2 0.682 2.1
1260.0 11.9 0.718 2.3
Column #2 Mean |Standard MDL
Deviation ug/L
(s)
1016.0 14.1 0.557 1.7
1260.0 13.7 1.18 3.7
Column #1 1016 1260
reps 12.283 11.546
results 14.420 11.964
12.944 12.086
13.651 12.577 truevalue=15.00 ppb
12.944 12.468
12.846 12.236
13.190 10.472
Column #2 1016 1260
reps 14.209 13.156
results 14.479 14.739
14.185 13.760
14.771 14.827
14.182 14.287 truevalue=15.00 ppb
14.146 13.928
12.983 11.403

Extraction was 10 grams sand, spiked with 30 uL of 5,000 ug/L spk 1016/1260 in acetone ID:1301275

5.0 mL of Millig water were added to the spiked sand to create a mock-slurry and shaken for a few seconds.
10.0 mL of GC grade hexane was added to each VOA \vial extraction vessel.

VOA vial extraction vessels were shaken for 20 seconds by hand and 10 minutes in the agitator.

VOA vials were centrifuged for 10 minutes and pipetted through a Na2S0O4 pipet drying column.

Extracts were analyzed on ECD 01 instrument on 09/18/13 by the instrument method 111010B_1pt_srgt
Runs were quantitated with the quant method PCB_130911.M



STEP FIVE(b): ANOVA STUDY FOR ORELAP
(COULD ALSO BE USED AS A MORE FORMAL IPR
STUDY)

NINE SAMPLES OF 10 g CLEAN SAND
THREE SPIKED AT 10 ug/kg, THREE AT 200, THREE AT 2000

A SET OF TRIPLICATE SPIKES ANALYZED ON THREE, NON-CONSECUTIVE
DAYS

NO STATISTICAL DIFFERENCE AT ANY OF THE THREE CONCENTRATIONS



COMPARISON WITH EPA MICROWAVE METHOD

EPA MICROWAVE SLURRY

BATCH PARAMETERS

# VESSELS 14 8

SAMPLE SIZE 10 g 10 g

VOL HEXANE/SAMPLE 10 mL 10 mL
EXTRACTION TIMES

SET UP 15 min 8 min (16)

EXTRACTION 20 min 20 min (16)

COOL DOWN 60 min ---

CENTRIFUGE --- 10 min

BREAKDOWN 15 min ---

VESSEL CLEANING 105 min ---

APPROX. TOTAL TIME 215 min (14) 38 min (16)

TIME REDUCTION = 82%
CLEANING SOLVENT REDUCTION = 100%

(280 mL acetone + 140 mL DCM + 140 mL hexane)
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