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@E Objectives of Sample Preparation

Sample Preparation has three objectives:

— Get the analytes of interest into solution
— Get rid of interferences found in the sample matrix

— Get the analytes to a concentration that the analytical
Instrument can detect

e Liquid-Liquid Extraction

 Solid Phase Extraction
e Solid Phase Micro Extraction (SPME)
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@'ﬂiCV‘O Extraction by Packed Sorbent

What is MEPS?

« MEPS is the miniaturization of packed bed solid phase
extractions

e Manipulated by integrating the sorbent into a syringe
needle

— modified removable needle syringe

* Syringe configuration is readily integrated into automated
sampling systems

o Extracted volumes are compatible with on-line use in both
GC and LC systems
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@E How Similar are SPE and MEPS?

MEPS and conventional SPE function in the same manner

- They use the same phases

- Physically very similar

- Current SPE methods simply require scaling down of the
volumes of sample, wash, and solvent used with MEPS

- Mean particle size is 45pum with a 60A pore

) Frits
Reservoir | |
/ Needle To Syringe Barrel
SPE <
Packed ———————— ]

Bed T |
' L Frits Sealing Ring
U SPE Packed Bed

MEPS Barrel In Needle

SPE TUBE
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How to use MEPS

O

Step 1: Pump the sample
through the MEPS cartridge
(one or more volumes may
be taken)

Step 2: Wash the MEPS
cartridge once by pumping
20pL to 50pL of wash solution
through the cartridge to
remove interferences

Step 3: Elute the analyte by
drawing solvent through the
cartridge into the syringe barrel

Step 4: Inject the analyte
directly into the injector

Pump 50pL solvent followed by
50puL wash solution to prepare
cartridge for the next sample

MEPS Operation

STEP STEP STEP STEP

SAMPLING WASHING ELUTION INJECTION
(1-N TIMES) SOLVENT



@E Sorbent Capacity

The amount of sorbent determines the maximum amount of
analyte that can be retained.

The capacity of non-ionic, silica based sorbents can be
estimated as 3% to 5% of the sorbent bed mass.

MEPS has a sorbent bed mass of 4mg so the capacity
IS:

4mg X 3% = 120ug

Amg X 5% = 200ug
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& Sorbent Bed Volume

The sum of the spaces between sorbent particles and the pore
volume of the sorbent is called the Bed Volume

Conventional silica-based SPE products have a bed volume that
can be estimated as 1.5uL per mg of sorbent. MEPS uses 4mg
of packing so:

1.5uL X 4mg = 6L bed volume

Bed volume is used to estimate the solvent volumes required in
SPE. Solvent volumes of 4 to 8 times bed volume are
recommended to ensure proper conditioning, washing and
elution:

4 X 6L = 250
25 August 2011 8 X 6|,IL = 48|1L
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Background

- Polycyclic Aromatic Hydrocarbons (PAH) are common

environmental contaminants.

- PAHs are comprised of fused benzene rings with Naphthalene
being the smallest of the PAHs with two fused benzene rings

- EPA lists several test methods for the analysis of the following 16
priority pollutants

- Trace level analyses, GC/MS is often utilized in SIM mode.

Acenaphthene Benzo(a)pyrene Chrysene Indeno(1,2,3-cd)pyrene
Acenaphthylene Benzo(b)fluoranthene | Dibenzo(a,h)anthracene Naphthalene
Anthracene Benzo(ghi)perylene Fluoranthene Phenanthrene
Benzo(a)anthracene | Benzo(k)fluoranthene Fluorene Pyrene
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SGE Polycyclic Aromatic Hydrocarbons
12.5 min Analysis

80000
1 1 1 naphthalene
75000+ 2 2-methylnaphthalene
3 1-methylnaphthalene
700007 4 acenaphthene
] 4 BPX50 - 10m x 0.1 x 0.1pm 5  acenaphthylene
6500(}; 1 pL Splitless Injection ; SIM 6  fluorene
GOOOCf: 50°C (hold 1) ->.230°C @ 70°C/min (h0|.d 0) -> 7  phenanthrene
E 5 240°C @ 6°C/min -> 265°C @ 110°C/min (hO'd 0 ) 8 anthracene
550001 ->320°C @ 7.5°C/min (hold 0) 9  fluoranthene
] Inj 300°C; 0.5 mL/min Helium (44.4 cm/sec) 10 pyrene
50000 11 benzo(a)anthracene
] 3 12 chrysene
45000+ 2 13 benzo(b)fluoranthene
] 14  benzo(k)fluoranthene
400007 15  benzo(j)fluoranthene
] 16 benzo(a)pyrene
3500&; 6 17 indeno(1,2,3-cd)pyrene
30000~ 18 dibenzo(a,h)anthracene
1 19 benzo(g,h,i)perylene
25000 ( \
] 8 \ |
20000 9 10 { \ [
] ! 14 8
150001 13 16 19
] 12 15 17
10000 11
5000 /k

I ‘ I
3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0/
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MEPS Method Development

Stationary Phases
250uL Removable needle MEPS syringe: C8 and C18

Elution Phases

Methylene Chloride

Methanol

Acetonitrile

Acetone

Toluene

Isopropanol

1:1 Methylene Chloride / Acetonitrile
1:1 Methylene Chloride / Methanol
Methylene Chloride + X% Acetonitrile
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Properties

|Compound M.W. Ag. Sol.
[Naphthalene 128 30 mg/L
1-methylnapthalene 142 25.8
2-methylnapthalene 142 24.6
Acenaphthylene 152 3.9
IAcenaphthene 154 3.9
|Fluorene 166 2
[Phenanthrene 178 1.2
Anthracene 178 0.07
|Fluoranthene 202 0.26
|Pyrene 202 0.13
[Benzo(a)anthracene 298 0.01
Chrysene 228 0.002
|Benzo(b)f|uoranthene 252 0.014
|Benzo(k)ﬂuoranthene 252 0.008
|Benzo(j)fluoranthene 252 0.007
|Benzo(a)pyrene 252 0.004
|Benzo(ghi)perylene 276 0.003
|Indeno(1,2,3-cd)pyrene 276 0.0005
|Dibenzo(a,h)anthracene 278 0.00026
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MEPS Method

Hardware

250uL Removable needle MEPS syringe (cat 006292)
MEPS BIN for 250uL syringes; C18 (cat 2900301)

Sample Preparation

“Sample” prepared in MilliQ with 10% Isopropanol

Condition

100uL Methylene Chloride x 2 at 15uL/sec
100uL Methanol at 15uL/sec

100uL MilliQ with 10% Isopropanol at 15uL/sec

Load
1mL of sample (4 x 250uL) at 15uL/sec

Dry
Air push through sorbent bed 200uL @ 25uL/sec
Also used Helium purge through syringe barrel

Elute
40uL Methylene Chloride into 200puL vial insert
2uL analyzed via GC/MS SIM
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& GC/MS Method

Injection
Pulsed Splitless (35psi 1min)

2L injection + 1uL DCM Flush (w/ 2.5ng IS)

Injection Port 300°C

Column and Oven Conditions
BPX50 —20m x 0.18 x 0.18
Helium 1.1mL/min Constant Flow
60°C (hold 1 min)

35°C/min to 230°C (hold 0)
6°C/min to 240°C (hold 0)
50°C/min to 265°C (hold 0)
4°C/min to 320°C (hold 1)

Mass Spec
Autotune; 219 m/z
Mode — SIM
Interface 300°C
lon Source 260°C

Shimadzu QP-2010
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SIM Group Time lon(s) |Event Time
1 4.00 128 0.20
2 4.60 142 0.20
3 5.25 152/ 153 0.20
4 5.75 166 0.20
5 6.25 188/178 0.20
6 7.50 202 0.20
7 10.00 228 0.20
8 12.00 2521264 0.20
9 18.00 276 /278 0.20

0.005ng -10ng Quadratic Regression

1ng Check Standard Cconc % Rec

naphthalene 0.910 91.0%

2-methylnaphthalene 0.878 87.8%

1-methylnaphthalene 0.895 89.5%

acenaphthylene 0.926 92.6%

acenaphthene 0.913 91.3%

[fluorene 0.943 94.3%

phenanthrene 0.858 85.8%

anthracene 0.948 94.8%

[fluoranthene 0.904 90.4%

pyrene 0.885 88.5%

benzo(a)anthracene 0.933 93.3%

chrysene 0.911 91.1%

benzo(b)fluoranthene 0.876 87.6%

benzo(k)fluoranthene 0.868 86.8%

benzo(j)fluoranthene 0.869 86.9%

|benzo(a)pyrene 0.871 87.1%

indeno(1,2,3-cd)pyrene 0.894 89.4%

dibenz(a,h)anthracene 0.830 83.0%

|benzo(g,h,i)perylene 0.859 85.9% 13




SGE BPX50 —1ng PAH Mix

intensity TIC
] 1,099,299 1 naphthalene
lﬂ!ﬂ]}ﬂ— 7 2 2-methylnaphthalene
10000004 3 1-methylnaphthalene
] 4 acenaphthene
930000+ BPX50 — 20m x 0.18 x 0.18 5  acenaphthylene
900000 2 uL Pulsed Splitless injection (35psi for 1 min) 6 fluorene
60C (hOld 1) -> 230C @ 35C/min (hOld 0) ->240C @ 6C/min -> 7 phenanthrene-d10
B30000- 265C @ 50C/min(hold 4 -> 320C @ 4/min (hold 1) 8  phenanthrene
BO0000- |nj 3OOC, 1.1 mL/min Helium 9 anthracene
] MS Interface 300C; lon Source 260C 10 fluoranthene
75':“:'0'; Shimadzu QP-2010 SIM mode 11 pyrene
T{II]JU- 12 benzo(a)anthracene
65(!])0- 13  chrysene
] 14 benzo(b)fluoranthene
600000 18 15  benzo(k)fluoranthene
H{I])D— 16  benzo(j)fluoranthene
] 17  benzo(a)pyrene
S'UCI])D—: 18 perylene-d12 (1S)
4500004 4 19  indeno(1,2,3-cd)pyrene
] 20  dibenzo(a,h)anthracene
CO000 3 5 8 21  benzo(g,h,i)perylene
asoooo] 1
] 9 10 11
300000
] 3 6
250000 12 15
] 2 13 14 17 20
200000 ] 16
] 19 21
150000
100000
od Ml 1 [ - . - :
4.0 100 0.0 2.0
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ERA Low-Level PAH QAPET
() ERA
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A Waters Company

Certification

Paramecter

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Chrysene
Dibenz(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene

Pyrene

01/2011

Certificate of Analysis
Lot No. P159-715
Expiration Date:1

Certified
Value 2

pesL

7.71
6.26
1.39

0.787

0.824
1.62

0.322

0.830

0.685

0.965
1.37
5.26
1.37
8.26
1.82
1.95

PriorityPollutnT™ Low-Level PAlls

715
April 07, 2009
Original

Uncertainty *

0.60
0.49
4.6
4.6
2.4
3.2
2.6
1.8
3.4
2.4
3.1
3.3

Catalog No.
Issue Date:
Revision:

QOC Performance
Acceptance Limits

pesL

4.00 - 9.02
3.18-7.01
0.688 - 1.68
0.513 - 0.937
0.510 - 0.989
0.967 - 1.96
0.167 - 0.386
0.472 - 1.00
0.456 - 0.877
0.474 - 1.24
0.793 - 1.71
2.73 - 6.00
0.817 - 1.64
3.38-9.25
1.05=2.15
1.17 - 2.46

PT Performance
Acceptance Limits 5

pesl
4.10 - 9.00
3.08 - 7.44
0.403 - 1.90
0.448 - 0.948
0.372-1.06

0.913 - 1.95

0.133 - 0.450
0.314 - 1.15

0.383 - 0.897
0.273-1.38
0.802 - 1.65
2.25-6.23
0.630 - 1.70
3.25-9.09
0.930 - 2.14
1.18 - 2.28
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ERA Low-Level PAH QAPET

[ERA Standard - EXT Conc Certified % Rec Pass/Falil
naphthalene 6.147 8.26 74.4% PASS
acenaphthylene 4.849 6.26 77.5% PASS
acenaphthene 6.299 7.71 81.7% PASS
fluorene 4.646 5.26 88.3% PASS
phenanthrene 1.524 1.82 83.7% PASS
anthracene 1.233 1.39 88.7% PASS AVG Stock = 95.4%
fluoranthene 1.161 1.37 84.7% PASS
pyrene 1.625 1.95 83.3% PASS —
benzo(a)anthracene 0.553 0.787 70.3% PASS [ERA Standard - STOCK | Conc | Certified | 9% Rec
Chrysene 0577 | 0.685 84.2% PASS haphthalene 8.977 8.26 108.7%
benzo(b)fluoranthene | 0.526 | 0.824 63.8% PASS acenaphthylene 6.502 6.26 103.9%
benzo(k)fluoranthene 1.006 1.62 62.1% PASS acenaphthene 8.115 7.71 105.3%
benzo(a)pyrene 0.576 0.83 69.4% PASS [fluorene 5.660 5.26 107.6%
indeno(1,2,3-cd)pyrene | 1.123 1.37 82.0% PASS phenanthrene 1.693 1.82 93.0%
dibenz(a,h)anthracene 0.647 0.965 67.0% PASS anthracene 1.217 1.39 87.6%
benzo(g,h,i)perylene 0.270 0.322 83.9% PASS [fluoranthene 1.233 1.37 90.0%
pyrene 1.771 1.95 90.8%
benzo(a)anthracene 0.678 0.787 86.1%
Avg EXT Rec = 77.8% chrysene 0.576 0.685 | 84.1%
|benzo(b)fluoranthene 0.683 0.824 82.9%
[benzo(k)fluoranthene 1.384 1.62 85.4%
|benzo(a)pyrene 0.672 0.83 81.0%
indeno(1,2,3-cd)pyrene 1.330 1.37 97.1%
dibenz(a,h)anthracene 0.863 0.965 89.4%
Ibenzo(g,h,i)perylene 0.273 0.322 84.8%
25 August 2011 16




SGE Reproducibility
DataW:PAH_M\x_nsmna_uusdi’ ‘DataZPAH_M\X_UEWUS_ﬂUd@

) - SmmsaMmm ffff;g WWEFF Spike 2.5ng/mL Ext1 Ext 2 Ext 3 StDev
. N W haphthalene 1.601 1.682 1.964 19%
- RSO O S0 L O ‘__‘ﬂ L P-methylnaphthalene 1.697 1.899 2.049 18%
1 1 1 A 1 1/ O 1 O 1 1 O | O 11 i i 1-methylnaphthalene 1.935 2160 2337 20%
(0,000 M Inenaity : 274,112
v e S e cenaphthylene 1.685 1.920 2.132 22%
i acenaphthene 1.807 2.034 2.221 21%
4] [\ fluorene 2.031 2.278 2.458 21%
14] henanthrene 2.030 2.376 2.466 23%
14 anthracene 2.384 2.534 2.734 18%
= fluoranthene 2.040 2.238 2.374 17%
i yrene 2.010 2.234 2.479 23%
e benzo(a)anthracene 1.866 2.046 2.023 10%
i Chrysene 2.023 2.216 2.208 11%
" benzo(b)fluoranthene 1.786 1.854 1.852 4%
z; pbenzo(k)fluoranthene 1.793 1.874 1.839 1%
i benzo(j)fluoranthene 2.204 2.263 2.303 5%
o benzo(a)pyrene 1.844 1.896 1.865 3%
i ndeno(1,2,3-cd)pyrene 1.691 1.710 1.546 9%
12] dibenz(a,h)anthracene 1.326 1.336 1.173 9%
" ‘/ benzo(g,h,i)perylene 1.574 1.546 1.454 6%

‘14‘.0 T T PR T 114‘5 T IR P AR P
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Extraction Comparisons

Lig-Lig Extraction

Lig-Solid Extraction

MEPS Extraction

5 ng/mL 5 ng/mL 5 ng/mL
1000 mL extraction 20 mL extraction 1 mL extraction
150 mL DCM 3 mL DCM 0.04 mL DCM
33.33 ng/mL 33.33 ng/mL 125.00 ng/mL final conc
1 conc vol (mL) 0.2 conc vol (mL) NO CONCENTRATION

5000 ng/mL final conc

500 ng/mL final conc

uL inj 2 uL inj 2 uL inj
ng per pL 0.5 ng per pL 0.125 ng per pL
5 ng on column 1 ng on column 0.25 ng on column

Extraction to injection
~2-3 hours

Extraction to injection
~40-60 min

Extraction to injection
~5-10 min

Waste Generated
~1+ Liter

Waste Generated
~50 mL

Waste Generated
<2mL

25 August 2011
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& MEPS with eVol®

eVol® is the coupling of two precision devices:
A digitally controlled electronic drive and an
XCHANGE® enabled analytical syringe.

The result is a digitally controlled positive
displacement system that can be programmed
to perform a wide variety of liquid handling
procedures.

Special XCHANGE® syringes (50pL, 100pl, and ,
500uL) have been developed to work with 4
MEPS needles. </

As SPE is flow rate dependent technique, the
programmability and precision of eVol® allows
for smoother workflow and better consistency.
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500pg EXT HDVB

Analyte Result % Rec
naphthalene 346.8 69.4%
2-methylenaphtahlene 462.1 92.4%
1-methylnaphthalene 392.8 78.6%
acenaphthylene 419.2 83.8%
acenaphthene 405.3 81.1%
fluorene 461.4 92.3%
phenanthrene 468.6 93.7%
anthracene 443.6 88.7%
fluoranthene 476.4 95.3%
pyrene 436.2 87.2%
benzo(a)anthracene 412.9 82.6%
chrysene 395.6 79.1%
benzo(b)fluoranthene 333.8 66.8%
benzo(k)fluoranthene 328.6 65.7%
benzo(j)fluoranthene 331.3 66.3%
benzo(a)pyrene 337.3 67.5%
3-methylcholanthrene 305.5 61.1%
dibenzo(a,h)acridine 295.0 59.0%
dibenzo(a,i)acridine 295.4 59.1%
indeno(1,2,3-cd)pyrene 335.3 67.1%
dibenzo(a,h)anthracene 300.4 60.1%
benzo(g,h,i)perylene 291.2 58.2%
7H-dibenzo(c,g)carbazole 305.9 61.2%
dibenzo(a,e)pyrene 221.0 44.2%
dibenzo(a,i)pyrene 171.4 34.3%
dibenzo(a,h)pyrene 208.7 41.7%
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GC/MS Method

Injection

PTV — LVI Injection

50uL injection (w/ 0.5ng IS)

40°C (hold 0.5min)

400°C.min to 300°C (hold 45 min)

Column and Oven Conditions
BPX50 —20m x 0.18 x 0.18
Helium 1.4mL/min Constant Flow
40°C (hold 3 min)

35°C/min to 120°C (hold 0.5 min)
8°C/min to 200°C (hold 10 min)
11°C/min to 270°C (hold 0)
2°C/min to 300°C (hold 1 min)
40°C/min to 340°C (hold 7 min)

Mass Spec

Autotune; SEI Source
Mode — SIM

Interface 300°C

lon Source 260°C

Shimadzu QP-2010

SIM Event
Group Time lon(s) Time
1 7.00 128 0.20
2 8.00 142 0.20
3 10.00 |[152/154 0.20
4 12.00 166 0.20
5 14.00 |188/178 0.20
6 17.00 202 0.40
7 27.00 228 0.20
8 34.00 252 0.30
9 38.20 268 0.40
10 40.00 279 0.50
11 43.00 276/278 0.50
12 46.00 267 0.50
13 48.50 302 0.50
20




GC/MS Method
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TICEMIC SiM HE> 8 Peak 4 ] 3 ]Scan 4 | » jGrow: 4 | »
Max intensity : 4,962,824
3 Time 50447 Scan® 5,065 Ilen. | 22,651 Oven ‘i‘emnﬁaﬁ.ﬂ'ﬁi :J
=000000-] T_IC TC TIC TIC TIC TIC TIC TIC TIC TIC TIC T TiC
2000000
3000000 ]
2000000—'
1000000-] o
1 K “ . L L . : UL (L ‘ %
78 10.0 125 150 175 20.0 25 250 275 300 325 350 375 40,0 425 450 475 50.0 525
{x1,000,000) Max Intensity : 4,103,180
404TiC Time 38.122 Scan® 7,425 infen. 3885337 Oven Temp2s19d o
425200 (100
25
3.0+
25
207
1.5
1.04
0.5 |
0.0 ] %
3400 38.25 34.50 34,75 35.00 38,25 35,50 3875 38,00 3625 3850 36.75 37.00 37.25 37.50 .75 3800
4l I i
EvertH1-5IM et Time - [15.727 > 15.723] -[15.670 <> 15.870] Gcanf: (26135 2621] - [2602 < 2692]
e Bass Peak: 188/340.781 D
<4 1 miz Abs. inten Rel. Inten, I
100 z
naphthalens | | | 1]
] Zmethyinaphthalene | 14200 | 10 50 100
) Imethylnaphthalene | 142.00 | 10| 50 100
1 15 |acenaphthylene | 15200 | 10 50/ 100
] [6_|acenaphthens | 15400 | 10| 5 100
. \7__{fuorene | 166.00] 12,666 pg | 10 50 100
T T T T T L 1 T T L i 170 00 A1E 090 1 inl BN 1nn
187.950 187.960 187.970 187.980 187.990 183.000 188.010 188.020 188.030 138,040 188050 |« [\ Param's {Results £ GroupParam's £ GroupResuits 7 | 4
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Calibration with eVol

1.75

Area Ratiof=10)

R"2 =

Y = 0:8366927X + D.0
0.9535004
R = 0.99999352

Intemal Standand
Curve: Linear

Crigin: Force Through
Weighting Method: MNene

Mean RF : 0.8140856
RF SD : 0.0524570
RF %R5D : 6.443676

g phenarithrens
3 |anthracene
10 |flucranthens
11_|pyrene
12 |benzofzjanthracene
13 |chrysene
14 _|benzolbfiuorarthens
15 |benzofk¥lucranthenes
0.0 | ' | | | 16 |benzofjfuoranthens
0.0 25 5.0 15.0 17.5Conc. Hatio 17 _|benzofa)pyrens
Level Chra Raio[ 18 31'nethy10holarrthrene
1 0.020000 |
2 0100000 | ; =
3 0200000  100.000[¢ _ 0.82979%69 2 Ralordl)
4 1.00000| 500.000 | ¥ 0. 334';41 8 1
5 200000] 1,00000[f  D.8607373 sitd
3 10.0000 | 5.000.00 | v 0.3380059 ]
2 ZD.DDJD: 10,0000 [ 0.8361314 a5 ]
| = Data Files | A Single | 4= mun 20:
1.5
1.0
05
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g 7 A|*

1D#| Name | mz |
1 |phenarthrene-d10 188.00
12 |naphthalens 128.00
13 | Zmethyinaphthalens 14200
4 | Tmethylnaphthalene 14200
,5_, acenaphthylens 152.00
6 |acenaphthene 154.00

Y = 1.600418X = 0.0
R"Z = 0.9993858
R = 0.59965259

Intemal Standard

Curve: Linear

Crigin: Force Through
Weighting Method: None

Mean RF : 1.564883
RF SO : 0.1028076
RF %:RSD : 6.569667

U‘. 1 T 1 I 1 I I I 1

0.0 25 5.0 T 10.0 25 15.0 17.5Conc. Ratio
Level |Conc_Ratio| Conc. | RF1 |
1 0. nzz{mn. 10.0000 [[7 1.593862
2 0.100000]  50.0000([F 1.362048
3 0.200000]  100.000([F 1.510507
4 1.00000] 500000 1.587762
5 200000 100000 1.645716
g 10.0000] 500000 1.666948
7 20.0000| 10.0000[[F 1583339

|_—; Data Files | L Sindle | 4= wm |

D 16 4] ¢
1DH| Name | miz |
1 |phenanthrens-d10 188.00
2 |naphthalene 128.00|
|3 | 2Z-methyinaphthalene 142.00|
4 | Tmethylnaphthalene 142.00|
|5 |acenaphthylene 152.00 |
|6 |acenaphthene 154.00
7 [fluorene 166.00)|
8 |phenanthrene 178.00 |
3 |anthracene 178.00|
110 [fluoranthene 202.00|
11 |pyrene 202.00|
12 _|benzofajanthracene 225.00|
113 |chrysens 228,00
(14 _|benzopfluorarthens 252, 00|
15 benzoﬂ(}ﬂuolardhene 252.00 |
: benzo ﬁ}'luolanthene 752, 0G|
17 benzma}m'rene 252,00 |
|18 | 3-methylcholanthrene 268.00|
119 |dibenzo(a hjacridine 273.00|
120 |dibenzola jlacridine | 27900
121 _|indeno(1.2.3cdjpyrens | 276.00|
22 _|dibenzo(a hlarthracens | 2"5 00|
23 benzoghiipeniene | 276.00]
24 | TH-dibenzolc gcarbazol|  267.00|
[25_|dbenzofa epyrens 30200]
(26 |dibenzo(a.ijpyrens - 302.00|
127 _|dibenzofa hipyrene 302.00
22



SGE Reproducibility
Sample 1 2 S 4 &l 6 7 8 9 10
Area Area Area Area Area Area Area Area Area Area
1,2-Hexanediol 1157509 | 1046091 | 1064208 | 1140998 | 1166602 | 1182808 | 1142381 | 1183535 | 1239176 | 1217651
4-Chlorophenol 2657476 | 2371204 | 2411114 | 2570969 | 2632854 | 2664875 | 2555697 | 2658165 | 2766991 | 2721435
Methyl Nonanoate 3283864 | 2918265 | 2988263 | 3190831 | 3280334 | 3321843 | 3172113 | 3310878 | 3446438 | 3407911
1-Decylamine 3133058 | 2881214 | 2877458 | 3140822 | 3170773 | 3227129 | 3091007 | 3211139 | 3385707 | 3314391
n-Tridecane 4617263 | 4124451 | 4189141 | 4508920 | 4595033 | 4669599 | 4482693 | 4650611 | 4849530 | 4781844
1-Undecanol 3684172 | 3231539 | 3276282 | 3526303 | 3605402 | 3702209 | 3575428 | 3705219 | 3806719 | 3758741
Acenaphthylene 4949958 | 4346589 | 4389130 | 4768592 | 4827957 | 4972287 | 4796788 | 4987041 | 5126852 | 5056115
n-Pentadecane 4350005 | 3801789 | 3813820 | 4183811 | 4210068 | 4354059 | 4212533 | 4357453 | 4498080 | 4420293
Mean SD %RSD
1,2-Hexanediol 1154096 60728 5.26
4-Chlorophenol 2601078 127116 4.89
Methyl Nonanoate 3232074 169760 5.25
1-Decylamine 3143270 164190 5.22
n-Tridecane 4546909 233781 5.14
1-Undecanol 3587201 194798 5.43
Acenaphthylene 4822131 264755 5.49
n-Pentadecane 4220191 238644 5.65
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eVol® MEPS Method

Hardware
i DCM_|_Speed 500uL Removable needle eVol MEPS syringe (cat 2910026)
Dispense 250 1 MEPS BIN HDVB (cat 2900705)
O
v YT - Sample Preparation
e o . “Sample” prepared in MilliQ with 10% Isopropanol
Prompt SAMPLE
/Aspirate 500 1 .
B — el
Dispense 500 1 250uL Methylene Chloride at 16.67 plL/sec
pspirse | s00 |10 250pL Methanol at 16.67 plL/sec
2;‘??;;‘* 200 ™ 250puL MilliQ with 10% Isopropanol at 16.67 pL/sec
pspire | s00 |10
e Load
Disbense 200 10 1mL of sample (2 x 500uL) at 16.67pL/sec
Dispense 500 10
Prompt ELUTE
A§pirate 120 1 D ry
promor | pusH | Air push through sorbent bed 2000uL @ 400pL/sec
gissp;;reantze 288 150
gisspp;:aarfze 288 150 EI Ute ) ] ) ]
e = > 100pL Methylene Chloride into 200pL vial insert
Prompt CLEAN 1uL IS (phenanthrene-d10) added
IAspirate 500 1 3
Dispense 500 1 50puL analyzed via GC/MS SIM
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ERA Extraction - MEPS eVol

ERASTD (1ul) certified | Conc (ng)| % Rec
acenaphthylene 6.26 5.95 95.1%
anthracene 1.39 1.37 98.8%
benzo(a)anthracene 0.787 0.87 110.1%
benzo(b)fluoranthene 0.824 0.83 100.4%
benzo(k)fluoranthene 1.62 1.75 107.7%
benzo(g,h,i)perylene 0.322 0.33 101.5%
benzo(a)pyrene 0.83 0.77 92.4%
chrysene 0.685 0.72 105.5%
dibenz(a,h)anthracene 0.965 1.15 119.6%
fluoranthene 1.37 1.42 103.5%
fluorene 5.26 5.26 99.9%
indeno(1,2,3-cd)pyrene 1.37 1.66 121.1%
naphthalene 8.26 6.15 74.4%
phenanthrene 1.82 1.81 99.4%
pyrene 1.95 2.00 102.4%

25 August 2011

HDVB ERA EXT certified |Conc (ng)| % Rec

acenaphthene 7.71 5.54 71.8% PASS
acenaphthylene 6.26 5.00 79.8% PASS
anthracene 1.39 1.16 83.7% PASS
benzo(a)anthracene 0.787 0.59 74.8% PASS
benzo(b)fluoranthene 0.824 0.49 59.2% PASS
benzo(k)fluoranthene 1.62 0.98 60.6% PASS
benzo(g,h,i)perylene 0.322 0.16 48.7% PASS
benzo(a)pyrene 0.83 0.43 52.2% PASS
chrysene 0.685 0.47 68.3% PASS
dibenz(a,h)anthracene 0.965 0.48 49.7% PASS
fluoranthene 1.37 1.21 88.3% PASS
fluorene 5.26 4.57 86.9% PASS
indeno(1,2,3-cd)pyrene 1.37 0.86 63.1% PASS
naphthalene 8.26 4.49 54.4% PASS
phenanthrene 1.82 1.61 88.7% PASS
pyrene 1.95 1.66 85.0% PASS
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HDVB MEPS Blank

TICEMIC SiM H5->H#5

Peak. ;JAScan ijﬁroup ;J_

Iax Intenaity : 144 181

150000 | Time. 52.348 . Scan# 9,183 Inten. 238 _ Oven Temp340.00
JTIC TIC Tic TC mic mic Tic TIC TIC Tc TIC TiC TC
100000-]
S0000+
75 100 125 150 178 200 25 250 275 300 25 380 75 400 25 450 75 50.0 25
ID#| Ret Time | Name Conc Unit m/z | Amea S/N Mode |
N 15.739 jphenanthrene-d10 500.000 | pg. 18800 486657 | 1861.57 Auto
B 7.286 | naphthalene 27035 pg| 12800 7661 | 38.39 | Auto
3 8378 Emeﬂ'rflnapl'lthalene 8.850 | pa| 14200 2415 3. _.g"L" _MD
4 S TI}D 1-me°t|'r5,"|napl'|thalene 9.328| pa| 14200 2450 | 22 44 Ao
5 'H} 935 | acenapl‘rth*ﬂene i 306 | po| 15200 1483 | 9.92 | Auto
& 11.282] {acenaphthens M}"’T pg| 154.00| 2116 | 783 f-\.l.rto
7 12, 65-4 ﬂuorene 5836 | pg! 166.00| 4672 | 36.98 | Auto
g 15.815 | phenarrthrene 739 pg| 17300 18603 | 43 10/ Pu.rtc
9 15.516 |anthracene 2211 : pg| 178.00| 2658 | il 1}5 | Ao
10 Ej .E=_2?_ f_!umarrthene 1, ?52. pg| 202.00| 1837 | 1315 P‘.LITO
11 24423 \pyrene 3. 152 | pg| 20200 3610 3820 Auto
12 31.640 :I:gn_';-nzo{a}jclnthmcene 0.732| pa| 228.00 : 1011 9.7% | Auto
13 31.936 |chrysene 0. 1“5. pa| 278, 1][:'. 221 2.47 | Alto
14 35,702 |benzo b fiucranthenes 0.324 pg| 25200 1201 12.00  Auto
15 35,854 {benzofkfluoanthene 1531 ] pg!  252.00| 2078 | 9.17 | Auto
16 35921 benzo[i}flumanthene 0.325 pg| 25200 435 | 3 EE Altto
17 37479 |benzo{apyrans ﬂ._‘l?ﬁ‘: pg| 25200] 163 | 331 Auto
18 38557 | Fmethyicholanthrene 0217 | pg| 268.00| 153 | 3..3;} .Pu.rtg
19 42175 dlbenzma h}acndlne 0. 1}34: pg| Z79. D‘I}. 86| 4.00 | Auto
20 42 325 dlbenzo{ad}acndlne 0.131 | pa | 2.7'5‘ 00| 126 283 Auto
21 43067 |nden011 Z, B—Cd}wrene | 0. 254_ Pg | _2_?5_.{][:'_ 217 2€3.Pu.rt0
22 4_3 35? dlbenz_n{a hjanthracene | 0.150 _pg| Z75.00| 176 | 254;’-\.|.rt0
23 44 967 'benzol'g h.ijpenylens 0. 063 pa!l Z7600| 89| 343 :M_D
24 46.958 | qH-chl:nan;:l:n{c g}carbazol 0.347 pg| 26700 296 | 6.20 | Auto
25 50,311 |dibenzafa Elpyrene 0.297| pg| 302.00| 344 6.06 | Auto
25 : Si} 833! dlbenzo{a |]J'_.rrene 0.240 pg| 30200 253 | 267 | Auto
51093 |dibenzofa.hpyrene 0610 pa | 302, ﬂrl}, 9 6.56 Auto

25 August 2011 | :]\ Param's A Results § GroupParam 5 ‘,.(\GmupResultsf | <] . - 26




DCM Blank

Max Intengity : 100,729

] | Time 37.078 Scan# 7217 Inten. 116 Oven TempZ79.66)
1000004 Tie e TG mc mic: TC Tc TIC T TIC TC TIC !
750004
50000
25000
75 10.0 125 150 175 200 25 20 275 300 25 350 75 400 425 450 45 500
ID#| Ret Time | Name |  Conc Unit | m/z | Amea S/M | Mode |Moise From| Noise To | «
AT 15747 phenarthvened10 500,000 pg 18300 416677 286643 Ao 15451 15591
2 7.304 naphthalene 3.885 | pg| 12800 93] 417/Ado 7643 7743
3 8.405 2Zmethyinaphthalene 0.466 | pg| 14200 109 2,63 [ Auto 8,083 8183
4 8 444 | 1 methyinaphthalene 0.124| pg| 14200 28| 1.10 [Auto 8740 8840
5 10.945 acenaphthylene 0.717] pg| 15200 395 1.89 | Auto 11178  11.270]
g 11.321 |acenaphthene 0531 pa| 15400 2% 127 | Auto 11280 11380
7 12,673 fluorene 0.467 | pg| 16600 317 224 | Auto 12757 12857
g 15.830 |phenarthrene 2073] pg| 17800 1508 | 933 | Auto 15363 15463
g 15.830 |anthracene 1,852 pa|  178.00] 1908 8.62 Auto 16010 16110|
10 21.890 flucranthene 1.151] pg| 20200 1016 8.27 | Auto 21796  2189%)|
1 24 508 |pyrene 1.385] pg| 20200 1313] 18.67 | Auto 24802] 24902
12 31644 benzo{a}ﬁnthmcene 0.372] pa; 22800 440 54—.".’“."-“'.3 31.337 31437 |
13 31.880 chrysene 0.258| pg| 22800 307 261 |Auto 220 3234
14 35.720 |benzobYluoranthene 1329 pa| 25200 1479 11.32 | Auto 35432 35532
15 35720 benzofk flucranthene 1309 pg| 25200 1521 | 1153 |Auto 35431 35531 |
16 35873 benzofjfluoranthene 1188 pg| 25200 1550 | 13.00 |Auto 35432 35537
17 37433 benzofa)pyrene 0.050| pg|  25200] 56 193 Auto 37555 37655
18 ‘38546 Tmethylcholanthrene 0285 pg| 26800 172 8.00 | Auto 38815 38915
15 42 768 |dibenze{a hjacridine 0.107| pa| 27300 54 .00 | Auto 42111 42211 |
20 42375 dlbenzn{aJ}amdlne [ 0.115 pg; 27500 95| 575 | Auta 42, 110 42210
21 43,165 indeno(1.2.3cdjpyrene | 0435 pg| 27600 38| 467 | Ato 43092 43192
22 43418 dIbEnID{EI hlanthracene | 0.064 | pg 278.00 | 64 300 Al.rlo 43675 | 43775 |
23 45,150 | benzo.g h |}pery|ene | 0,650 pa| 276.00] 714 13.80 Al.rlo 44 850 | 44950 |
24 47.000 | 7H-dibenzoic g)carbazol | 0222| pg| 267.00] 162 271 | Auto 46478] 465/
25 50.169 dibenzola elpyrene 0310 “pg|  30200] 308 2.80 | Auto 50375 50475
26 50,692 dlbenzo[a |]::.Tene 0:233] pa| 302 00 275 416 |Auto 50375 | 50475
77 51.169 dbenzojahipyrene | 0323 pg| 30200 22| 450 | Auto 51425 51525,
e [\ Farams } Results £ GroupParani's }{GFGUDREEUHS FAlRY! | o
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Summary

« MEPS enables a convenient format for miniaturization of SPE
- Manually
- Semi-automated (eVol)
- Fully automated (autosampler)

o Sample prep time is significantly reduced
- eVol extraction was ~6min

« Sample usage and waste generation reduction
- Waste generated ~2mL

 Extraction and injection can be combined in one process
- PTV or LVI for GC; HPLC

» Cartridge may be reused 40 to 100 times

*ANALYTE & MATRIX DEPENDENT*
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