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What is the longest step in your analysis of environmental contaminants?

Sample Analysis * In fact, preparing the sample is the most
time consuming part of the analytical
procedure (>60%)*

= sample prep « And it is the single largest source of errors in
the workflow (>30%)**
m collecting,
analyzing, - * Majors, R.E. LC-GC, 1995, 13, 742-749

evaluating,

. « **Majors, R.E. LC-GC, 1999, 17, S8 - S13
reporting




Where does the variance in results come from?

* Eighty percent of the variance
In an assay usually arises from
the sample preparation™

——-Sample 1

-=-Sample 2

+Samp|e 3 * R. Stevenson, “Pittcon® ‘98: Part 3 Sample Prep: The Place to Make a
Difference” American Laboratory, Vol. 30, No. 14 p.21, 1998




Think about that....

//éy are my resulls so bad”
/t must be the mstrament/

* 80% of the variance arises from the
sample prep

* Yet what is the first thing that we
blame when something is wrong
with the result?

—The GCMS itself!




What can go wrong during sample prep?

filtering

= Ve
Weighting & diluting

evaporating




OCUS On eXtraction and evaporation

- Today we are going to talk about 2 of these
sample prep techniques...

...and some pretty good tools to
achieve it!




For Extraction, the question Is:

How do we get analytes out of these samples
and into the GC vial?




Things to consider

Things to consider.....
* Is my sample a solid or a liquid

* What is the chemical nature of my analyte of interest —
solubility? Polarity?

« What is the chemical nature of my sample itself
* Is the analyte bound up in any way? Chemical or physical?

* How do | maximize the surface area of my sample without
loosing my analyte?

And finally,
« How much time and effort is this going to take?
* I've got other work to do, is there any way to automate this?




Automated Sample Extraction: Part of the GC-MS Total Workflow

Integrated Workflow Solutions for Sample Preparation




Thermo Scientific Dionex Sample Prep Product Line

Thermo Scientific™ Dionex TMASE™ 150 and 350 Thermo Scientific Dionex AutoTrace™
Accelerated Solvent Extractor 280 Solid-Phase Extraction (SPE)
Instrument

Novel & Innovative Solutions

-
-

Thermo Scientific Dionex Genevac Rocket™ Evaporator
SolEx™ SPE Cartridges
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Accelerated Solvent Extraction for solid samples

« Automates sample preparation for solid
and semisolid samples using solvents at
elevated temperatures.

» Operates above the boiling point of
extraction solvents by using elevated
pressure.

- Walk-away system that extracts and
clean up to 24 samples unattended.

* Well established and proven technique
that is superior to Soxhlet and approved
for U.S. EPA Method 3545A.




Pressure and Temperature are the key parameters

* Increased Pressure

 enables the organic solvents to remain a liquid at
temperatures higher than their boiling points

* Increased Temperature

* Increases the solubility of the analyte into the
solvent

» Decreases the viscosity of the solvent to improve
migration throughout the sample matrix

* Decreases the surface tension of the solvent to
improve analyte diffusion

12



How Does Accelerated Solvent Extraction Work?

Cell loaded into oven

v [T

Fill, heat, equilibrate

VBT

Static extraction

v

Fresh solvent rinse

RA o5 |

Nitrogen purge

v EETTI

Filtered extract

C Tatme

v

static
cycle

5

Solvent Solnt Solvent

I P |

Mixing
Valve

Pretreated Chemistry

matrix

In cell Solvent extraction

clean-up

Collection Bottle
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Key Advantages to your workflow:

v 20-30 min per sample » 4-48 hrs per sample

v/ 5-200 ml per sample  150-1000 ml per sample

v’ Filtered extract » Have to manually filter extract
v’ Extract is cool to touch  Extract is hot, has to cool down
v’ Can perform in-cell cleanup « Manual cleanup of extract

14
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Polyaromatic Hydrocarbons

Table of Contents

Acrelerated Solent Exraction

Previously, the extraction of polycyclic aromatic hydrecarbon (PAH) compounds from environmental Accelerated Solvent Extraction Conditions

Priyaromatic Hydrocamons materials including soils, sludge, and other solid wastes typically required large amounts of solvents, — Sovent Metryene chioridefacefone (11 Wi}
Accalerated solvent extraction provides a more convenient, faster, and less solvent infensive method ~ Tempersire 100°°C
PAHS and PCBs than previously available for the extraction of PAHs from solid wastes. Stafic Biracion Time 5 mn
Murmber of Static Cycles: 2
OFs Purpez Volume: 6%
— Results py—— -
Diodns and Furans ) i . i . Exiraction Cell Size 34 ml stainless steel
-_ When using the accelerated solvent extraction technigue to extract PAHs from soil, the spike recovery p— [ pp—
Pesticides of 16 PAH compounds is betwesn 86.7% and 116.2%, showing that this technique is suitable for ool Exraction Tome per Sample 20
exfracting PAHs from scil. Extracting a sample using accelerated solvent extraction technigue takes

Tokl Sobvent Volume per Sample: 40 mL

PBDES only 20 min and requires only 40 mL of solvent. Sarmple Sire: g

Trivalent and Hexavalent

Chromium
Sample Preparation and i ;
Thromatooranhy Eorfaio Acerephihene 1034 1005 21
Chromatography Porfollo Florane TGE 13 gT
Pheraniene 1121 007 ]
Resnurces Aniiacens E2K] 007 07
i Hureanthena BET 915 35
153 BT El]
Banm(ganiracae 03 W0 ik
[ Tah e 17
BanaEiuoraniene j[02E BE0 ]
Benzikiuoraninena 2 ] an
G2 021 0
Incena (1,23 cdjpwens arh 101 33
arinracana 107 1065 ¥
Banenin hijperyiena 1123 a0 %]
Spiked recovery data
Thermo Download Application Update 313: Accelerated Solvent Extraction — GG-MS Analysis and

SCIENTIFIC Detection of Polycyclic Aromatic Hydrocarbons in Soil
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Persistent organic poliutants (POPs) in ambient air must be monitored
in the interest of public health. Polychiorinated biphenyls (PCBs) and
polyaromatic hydrocarbons (PAHs) are two classes of organic pollutants
that have demonstrated toxic effects in humans and are subject to
monitoring by regulatory agencies such as the U.S. Environmental
Protection Agency (EPA).

The monitoring process consists of using air sampling cartridges o trap
the pollutants, elution from the filters using organic solvents, and analysis
by gas chromatography.

4 ‘ r“f_.

v

Results

The accelerated solvent extraction technique has proven to yield
equivalent results to the traditional Soxhlet procedure while using less
time and solvent. It takes advantage of enhanced solubilization kinefics
that occur at temperatures higher than those commonly used to
perform solvent extractions. As the efficiency of the extraction process is
improved, less solvent and less time are required.

Samplo # Accdmt_adevomEme Saxhiet U.SEPAWG(_B
Technigque Recovery (pg) Recovery (pg) | Acceptance Criteria
1 463 487
2 444 493
3 472 516
4 410 426
Arraplig 447 480 342-840ug
Mrae Recovery 0% 5% 38-158%
Standard Deviaion 0274 0.334 <123

*Reooveries are based on spikad value of 5.00 pg Aroclor 1248

Comparison of spke recovenies befween accelerated solvent exdraction and Saxhiet
exraction of PCB congeners Fom Polywrethane Foam (PUF) cartridges®

Soxhiot Technique mm“;
Sowvent Consumplion Clsanng | 9001500 7L B75m
Time Used for Claanng 15-24h 25h
Savert Cansumpiion Elficn 300-500mL s0ni
Time Usad for Euion 5-8h 18 min
Tota Schven! Corstmpton 1200-2000mL sE0mL
Total Tere Usad 20-2h ah

Time and solvent use comparison (accelerated solvent extracton iechnique vs Souhiet).

Download Application Note 71064: Accelerated Solvent Extraction for Monitoring Persistent

Organic Pollutants in Ambient Air
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The measurement of dioxins and furans (PCOD/Fs) in the environment
is a widespread activity carried out by many regulatory agencies globally.
The chronic toxicity of these compounds to humans and wildlife at
extremely low concentrations requires that the techniques used in
determination be both sensitive and selective This application note
demonstrates the analysis of PCDDs/PCDFs in sediments, soils, and

fly ash (as incineration by-products) using the Dionex ASE Accelerated
Solvent Extractor system and the Thermo Scientific™ TSQ Quantum™
XLS Ultra GC-MSMS.

Results

The Dionex ASE 150/350 system allows for efficient sample extractions
within the performance limits required for PCDDs/PCDFs in sediments,
soits, bottom, and fly ash. Additionally, using ASE allows the cleanup

of unwanted interferences in-cell which efiminates additional sample
handling and time.

Dioxins and Furans

Cal schamatic and mathod condifions for the extraciion of PCDOVFs from sod,
sediment, and fly ash samples.

Download Application Note 10336: Determination of PCDD/Fs in Environmental Samples Using

Accelerated Solvent Extraction (ASE) and GC-MS/MS
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<— (Htiawa sand

Toluene flow
duriag extraction

«—— Dftawa sand
Coppee flings
Extraction Sohvert: Tokere
EXraztion Pressise ¥500 g5
Oven Temperairs: 1s°C
Hesting Time: 3 minues
Statc Time: 5 minues
Fluste 0% Call vohame
Pume N, 240 Seconds

Call schamatic and mathod condiions for the exiraction of PCODVFs from sod,

sediment, and fly ash samples.
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Dioxins and Furans

2378 TCOF 215

Z2378TC0D KD MD 1.86 220 203 510 231 2349
123,78 PaCOF 126 <179 264 64 440 457 736 6.76
2347, 8PaCOF 157 196 415 442 10T 929 478 454
1.23.78, PeCOD 0435 MD 549 b1 a14 7895 726 6.01
1,2.34,7 8 -HCOF 189 180 5.1 &/3 £4d.8 mna 438 451
1.2 3.6,78,-HaCDF 161 214 G4.8 560 223 197 151 147
£34.6,78,-HaCOF 253 Z83 BES s 947 115 anz 18.4
1.2.34,78-HCOD 0 MD b.38 6.34 15.0 109 104 BE2
1.2.36,78.-HaCOD 0.382 0005 B.a3 858 e 167 281 201
1,2.3.78.9-HaCOD 0468 MD B.62 647 s 0 214 224
1,2.3.78.9-HaCOF 04932 MD 268 34 152 134 455 540
1.2.34,6,78-HpCDF 129 142 454 473 hiG 458 214 202
1.2.34,6,78-HpCDD 480 LB B34 622 18.3 166 416 433
1.2.34.78 9-HpCDF 140 aor 468 488 623 B4 151 154
LR 247 Z18 153 M 6348 538 o0 3030
OCOF 258 2 45 Eh4 477 35 290 36

Calculated concentrafions of TCDOYF conpgeners in sol and sediment samples nun on both GC-MEMS and GE-HAMS MD=mot detecied)
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__Accelerated Solvent Extraction
Environmental Technical Resource Guide
» PAHs and PCBs - Dioxins/Furans - Pesticides

- Flame Retardants - Trivalent and Hexavalent Chromiur

=+

http://www.thermofisher.com/order/catalog/product/083114

Scroll down to product literature

21

ThermoFisher
SCIENTIFIC


http://www.thermofisher.com/order/catalog/product/083114

Automated Solid Phase Extraction for Liquid Samples

* |ts automated!

* No constant attendance necessary

« Uses a pump for each sample, not a vacuum
for all

* Consistent flow rates

* Improved analytical precision

« Uses syringes to deliver solvents

» Precise solvent delivery every time

» Achieve lower detection limits

» Can load up to 4L of sample

22



What exactly is Solid Phase Extraction

 Solid-phase extraction (SPE) is a sample preparation process by which
compounds that are dissolved or suspended in a liquid mixture are separated
from other compounds in the mixture according to their physical and chemical
properties. Analytical laboratories use solid phase extraction to concentrate and
purify samples for analysis. Solid phase extraction can be used to isolate

analytes of interest from a wide variety of matrices, including urine, blood, water,
beverages, soil, and animal tissue.

- Wikipedia

- ThermoFisher



SPE vs. Liquid-Liquid Extraction (LLE)

Separatory Funnel used for LLE

LLE :
« Subject to emulsion formation

Incomplete phase separations

Poor analyte recoveries

Uses expensive, breakable glassware

Uses great volumes of solvent

Must evaporate large volumes of solvent

SPE:
* Faster

Can be automated

No emulsions

Has excellent recoveries

Very low solvent consumption

24



SPE operates like a crude liquid chromatograph

» The sample is passed over a cartridge or disk containing a specific sorbent
» The sorbent isolates either a single or a group of compounds from everything else

* Flow is achieved using either a vacuum or pump

25



Why is SPE Used?

Concentration

Increases detector sensitivity and
improves detection limits

Thermo Scientific SolEx '

Clean Up

Removes interferences prior to the
analytical technique

Matrix Removal

Removes matrix and elutes the sample
into a solvent compatible with the
analytical technique

26



Thermo Scientific SolEx SPE cartridges

Silica-Based Sorbents Polymeric Sorbents
I ———— Thermo Scientific SolEx HRPHi
Silica substrate for Normal Phase separations Styrene-divinyl benzene (DVB) copolymers that can be modified
Bonded Silica (C8 or C18) for Reversed Phased Separations to create ion exchangers through animation or sulfonation

Activated Carbon

Adsorption primarily based on structure

27



The Process of SPE

Retention of the analyte

O anmalyte molecules are enriched
on the adsorbent

O interfering components and
solvent molecules (matrix) are
not retained

O remaining interfering com-
ponents are washed from the
adsorbent

=Lk

L— T E— _— = [ L— —_

- i
: * v the analyte is removed from
the adsorbent by elution with a
+ i i suitable solvent
‘!!'-‘ - — + — 3. washing 4. elution
bt % Retention of interfering
o | I cComponents
ﬁ? ﬁ? O analyte molecules show no
A A interaction with the adsorbent
A !! O interfering components and
o i ) solvent molecules (matrix) are
1. conditioning 2. sample application ,._: retained
moisturising of the sample is pressed or "ﬁ?’ & analyte molecules are “washed”
solid phase with the drawn through the from the adsorbent
matrix solid phase O the solid phase is simply used
ta “filter” the sample
4. elution
28 ThermoFisher
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How does the Autotrace 280 work?

SPE
| Cartridge ==
| Disk #1 / \
Switching A L.
! Valve #1 '

[AQUEOUS Splwent
aste  Waste

Regulator I T — 26
Mitrogen Mani‘fuld]

12-Port

Air
Vent =8
Solvent 1
Solvent 2
Solvent 3
Solvent 4
Solvent £
Waste
Air Syringe  Ligquid
Handlimg
Syringe
Figure 2-6. AutoTrace 280 Fluid Connections
ThermoFisher
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Elution Rack: Six Sample Container Options

G
l ~ ’]
Water Waste
Tube
Y, -~ Solvent Waste

Tube

16 x 100 mm test tube 15 mL centrifuge tube

i

11 mm GC vial 4 mL screw cap vial 40 mL ASE vial 17 x 60 mm vial

ThermoFisher
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PAHs and Phthalates in Surface Waters

Compound Std. Dev.
SS:2-Fluorobiphenyl 8.4
Automated Solid-Phase Extraction (SPE)
of Wastewaters and Surface Waters SS:Terphenyl-d14 90.1 4.9
for Polyaromatic Hydrocarbons -
L i SS:2,4,6-Tribromophenol 104.1 4
and Phthalates — Modification of EPA P
Method 625 Acenaphthylene 50 8.4
Acenaphthene 45.8 7.7
Anthracene 70.6 6.4
Benzo[a]anthracene 79.1 6.8
Introduction o _ No. Process sk samples using the following procedure:
Componnis in Drinking Water by Liquid solid Extracion | 1| Wash sytings with 2 m.of CH,OH Benzo[b]fluoranthene 77.8 7.2
and Capillary Column Gas Chromarography/Mass 2 Rinse column with 5 mL of BtOAC into SOLVENT WASTE.
Spectrometry, can be used as a basis for developing a 3 | Rinse column with 5 mL of DCM into SOLVENT WASTE.
liquid-solid extraction method for EPA Merhod 625, 4| Condition colurmn with 10 ml of GH3OH into SOLVENT WASTE. Benzo[Kk]fluoranthene 79.4 5.8
1\1:1’]10‘;:15 foralo\rxganic Chem(i:;:al An-fl;l'SiS_ of l;iufli_g'l;ipﬁl 5 | Condition column with 10 mL of Water into AQUEOUS WASTE.
and Polychlorinated Biphenyls (POB). - § fndod I‘:ﬁ';’gjl'j‘;’l'e' ;ﬁg“;;:‘;:i'f Gontinue is pressed Benzo[g,h,i]perylene 75.5 8.4
Unlike the drinking warer merthods, howe'\.;er, anal ysis 5 | Dry column with gas for 10 min.
e v e T Theras sammees | [9 | ena Benzo[a]pyrene 79.1 7
Chrysene 93 5.3
Application Brief 876 Dibenza[a,h]anthracene 74.7 6.4
Fluoranthene 67.4 5
Fluorene 52.4 6.6
Indeno[1,2,3-cd]pyrene 76.8 7.5
Naphthalene 49.5 13
Phenanthrene 66.9 5.7
Pyrene 79.4 7.7
Diethylphthalate 90.3 3
Benzo[a]pyrene
a1 ThermoFisher
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Dioxins, Furans, and PCBs in Surface Water

Cly o o 1 Clx
; de 3
6 O 4
PCDDs
Cl, s B 1 2 Ol
7 \ / 3
(5] 4
o
PCDFs
cl 3 2 2__3 _Cl,
e
4' / 4
5 6’ 6 5
PCBs

METHOD 8270C

SEMIVOLATILE ORGANIC COMPOUNDS
BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

1.0 SCOPE AND APPLICATION

1.1  Method 8270 is used to determine the concentration of semivolatile organic compounds
in extracts prepared from many types of solid waste matrices, soils, air sampling media and water
samples. Direct injection of a sample may be used in limited applications. The following compounds
can be determined by this method:

U.S. EPA Method 8270

Z
(@]

O [0 N0 (0| |W(N (-

Method: Estimated time 1hr 30 min
Process six samples using the following method steps:
Condition column with 5.0 mL of CH,OH into solvent waste.
Condition column with 5.0 mL of water into aqueous waste.
Load 500.0 mL of sample into column.
Rinse column with 3.0 mL of CH,OH/water 40:60 into solvent waste.
Wash syringe with 5.0 mL of 70%EtOH/toluene.
Dry column with gas for 10 min.
Collect 5.0 mL fraction into sample tube using 70%EtOH/toluene.
Wash syringe with 5.0 mL of CH,OH.
End.

[y
o

Application Brief 805
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Semivolatile Organic Compounds in Drinking Water

Std, ", % St % ¥,
Compaund Cone. Aesult Recovery | RSO Compaund Cone. Resalt Recovery | RSD
R—— . Isephorone 1000 | 097 07 27 OGP |Dacthal) oo | 1o | o | aE
Note: 819 EPA Method 525.2: Extraction of 13 Dimethyt-Z-nitroberzere | 5000 | 5007 | 1021 | 07 Alrm 1000 | ome | ma | s
Semivolatile Organic Compounds Naphithalene 1000 [ 09% | @95 [ 3% | [Heptachior Epoide isomere) [ 1000 | 10w [ e | 2m
from Water Using AutoTrace 280 Dichlonvas 1.000 | 1.058 105.8 4 Heptachior Epmide fisomer &) | 1000 | 1084 | 1084 | 2
) ] . Hesachlorocyclopsrtadions | 1000 | 0848 BB 18 Fuceanthens wmoo [ 1ma | ma | am
Solid-Phase Extraction Cartr 1dge S EFIC 1000 | 103 1023 15 Butachlor oo | 1az | n2s | 23
Feroeficr Potensor, Dutuid Krovssion Richard Carisirssosd Broves Rechier Dimethylphttelats 1000 | 100 100.0 1E alpha-Chiosdane 1000 | 0@ | RO 120
Introduction Equip ment
* Automated SPE Traditionally, semivolatiles in drinking water have been Dionex AutoTrace 280 Automated Large Volume SPE Acenapithylene 1.000 | 0= a4 nar gamma-Chiordare 1.000 | 0383 383 1.E1
SRR -rcors forci o continaou Hauid hauid cxtection . BN 0T1aRs) T rrideer (Thermo Scientine Choraneb 1000 | 18 [ 1028 [ a7 | | Endosulien o [1nz | m3 | 4w
. ::ir:::l:hln: j{;i:l;;?e:f;:i‘::j::i::e,:zﬁc:: ;)E)hiff‘;zrh:;‘f!;le] :.;]JB;%?:;M Tubes (pack of 12) (Thermo Sciendfic I!I:Eﬂallh'lhEﬂE |.000 0975 a75 209 P‘|"EI1E'I“|] 5 il oNa 1074 137
:’:T o e e e e e, Required Solvents Maiirate 100 | 3.7 1.5 frans-Honachior o | oy | w7 fan
SRREES extraction technique for USEPA Merhod 725.2 which | Ethyl acetate (EFOAc) Disthyiphthalate 1000 | 105 1037 14 Fyrane 1000 | 107 | 123 | 263
- EC uses significantly less solvent (up to mL per sample). Methylene chloride (CH.CI)
- ccms et e o oo SPE o st e Methanol (MeOH) Fropachlor 1.000 | oo nl 281 4.4 DDE 1000 | 090 ) S0 | 380
:glzﬁ-f;;::;ilfe. and decreases user intervention thanks Water Hl.ll:l'EﬂE ||:|]] |:| gllE 91 2 313 DIEHI'IH '|I:I:I: 1 [Ed- ||:Ed 1.13
Trifuralin 1000 | 0878 ara 177 Chiarnbencate oo | 1z | nz21 | 278
aipha-BHC 1.000 | 0.3 114 15 Endrin 100 | 1s0 | 1s0 | am
Simarine 1000 | 097 A 67z 4, 00D 100 | 10 | a0 | 25
° Automated SPE Wlth Thermo Sc|ent|f|c GC and Hexachlorerzene 1000 | 085 852 1% Endosulfzn I 100 | 1mE | A | ze3
Mrarne 1000 | 1065 1055 18 Enirin Aldshyde 100 | 1aa | 123 | zes
GC/MS SySte ms etz BHE 1000 | 145 | 1085 | 287 | | Beneyl Butyl Prahalate 00 | 1080 | e | 27
Perttachiorachencl 4000 | 4045 1035 551 Di-{Z-Ethyienyliadipate 1000 | 0EEE | B2 120
gemma-BHC 1.000 | 1.0m 100.1 174 4,8 00T oo [ ome | ma | sw
< Combined extraction method for 80 semivolatile e e LN
. Chlorothaloril 1.000 | 1.065 1085 15 Tripherfyphosphate coo0 | 50 | nzo | 1@
Compounds IN Oone run Pheranthyene 1000 | oser 157 251 Methoeychier oo | 1ms | was | oo
detta-BHL 1000 | 1030 103.0 4 Endrin Kzytone 10 | 129 | 1|3 | 28
Aerthracene 1000 | oas B.1 17 i [7-Ethylhasyl] Prthazte 100 | noex | mea 115
: i dcetechior 1000 | 1043 1043 15 Beruz [3) anthr 100 | oms | wms | zim
* Recoveries meet or exceed the requirements of ctchl ) anfeacens :
Metribuzin 1000 | 0998 a8 3 Chrysene 1000 | nges | mea 177
U.S. EPA Method 525.2 = e Tt e N

Application Note 819

ThermoFisher
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Organochlorine Pesticides in Drinking Water

Analyte Spike Level (ng/mL) SPE %RSD LLE %RSD % Recovery SPE vs. LLE
Automated Solid-Phase Extraction of Alpha-BHC 50 13 13 113
Organochlorine Pesticides from Gamma-BHC 50 12 12 135
Drinking Water e Beta-BHC 50 11 1 113
Heptachlor 50 12 13 64
Delta-BHN 50 12 12 128
Aldrin 50 13 11 134
T o T i 5628 Heptachlor epoxide 50 11 13 102
L —— Cis-chlordane 50 12 11 138
Endosulfan | 50 11 12 99
4,4'-DDE 50 12 12 135
Application Note 1004 Dieldrin 50 12 10 107
Trans-chlordane 50 11 13 134
Endrin 50 13 11 125
4,4'-DDD 50 11 15 115
Endosulfate Il 50 12 16 134
CCIS 4,4'-DDT 50 11 11 135
Endrin aldehyde 50 10 11 94
Endosulfan sulfate 50 16 23 131
Methoxychlor 50 9 15 143
CI Cl Endrin ketone 50 10 26 138
4,4-DDT
ThermoFisher
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Organophosphorous Pesticides in Drinking Water

3.00

3 Organic phosphorus 1 #341 05b Channel_1

J[ PA

No. Process six samples using the following
procedure: -
1 Condition cartridge with 5.0 mL methanol 6 SHE
(MeOH) into solvent waste ] ,§<‘“
2 Condition cartridge with 5.0 mL ethyl acetate Q‘é
(EtOAC) into solvent waste — .
3 Condition cartridge with 5.0 mL
dichloromethane (DCM) into solvent waste
4 Condition cartridge with 5.0 mL ethyl acetate °~°°6-00 T R , BT . g . - 11'.00 , , T
(EtOAC) into solvent waste : : : ' : :
5 Condition cartridge with 5.0 mL MeOH into
solvent waste
6 Condition cartridge with 5.0 mL water into
solvent waste
7 Load 550.0mL of sample onto cartridge
8 Dry cartridge with gas for 10 min
9 Collect 4.0 mL Fraction into sample tube using
EtOAC
10 Collect 4.0 mL Fraction into sample tube using
EtOAC
11 Collect 4.0 mL Fraction into sample tube using
DCM
AutoTrace 280 TRACE 1310 GC
a5 ThermoFisher
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The Rocket: For Sample Evaporation

 Centrifugal evaporator the uses low
temperature boiling

« Evaporates to dryness or concentrates to a
fixed volume

* Allows direct transfer of 60 mL ASE vials to
minimize sample handling

« Automatic end point detection

* Preprogrammed methods provide walk-away
capability

36



Evaporation Principle

« Vacuum evaporators rely on boiling the solvent at low
temperature

« Low temperature boiling is achieved by using a vacuum pump
to reduce the pressure in the system, and therefore the boiling
point of the solvents

* When the boiling point is lower than the sample temperature,
the solvent must boil!

37



Pressure is the Key

- Two separate pressure systems

- A — pressure to create low pressure steam, e.g. 70mbar = 40° C. Varies with control

temperature

* B — pressure to boil solvents, e.g. 10mbar to boil methanol

« Vacuum pump shared
between the two
chambers

OUTER
CHAMBER 2’ B

ROTOR
& INNER

38



Sample Safety

* The samples are safe from thermal damage, because:
» Pressure controls the boiling point, and the sample temperature, while sample is wet
« Steam is accurately temperature controlled

» “Bumping” is controlled by a patented control system called Dri-Pure®
» Controls pressure gradient at start
» Uses very high G-force to keep sample in flask

39



Flasks For Evaporating or Concentrating

* 400 mL flask that concentrates
sample into GC autosampler
vials

* 450 mL Evaporation Flask

* Used for evaporating to
dryness

 Vial is insulated so that only
solvent in flask evaporates

40 SCIEMTIFTC



60 mL ASE Vials for Direct Transfer

* Pucks accept 60 mL ASE vials

« Each puck accepts 3 vials

* Total capacity per system is 18 vials

* Allows direct sample transfer from the ASE
350 system

41



60 mL ASE Vial Flip Flop

- GC Vial is inserted into the flip flop funnel

« GC vial is insulted to prevent boiling of
solvent

« ASE vial is inserted directly into the Rotor

« GC vial is placed directly into autosampler
once complete
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How Fast Does it Go?

DCM 10 min 20 min 35 min
Methanol 20 min 45 min 1.5h
DMF 30 min 1h 2h
Water 35 min 1.5h 2 h
Water/ACN (1:1) 1h 1.5h 3h
Times are given for complete dryness for 6 flasks simultaneously evaporated at
40 °C
ThermoFisher
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What About Solvent Recovery?

Solvent Recovery

DCM 80%

DMF 99%
Ethanol 99%
Methanol 98%
Water 99%
Water/acetonitrile 98%
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Where Can | Find Out More?

GC Farms Customer Testimonial: Accelerated Solvent Extraction and
lon Chromatography s et

- News ~ Departments - Collections ~ Blogs ~ Multimedia

Find uson « i

Improving Dioxin Extraction Using In-Cell Pressurized B3 Ficebook
C&EN Liquid Extraction: A Case Study for Solid Sample Matrices [P srmrm——
WEBINARS T —

Thursday December 12th 2013 SIENCTRC IR LETNCS)

Stronger bonds.
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WHO SHOULD ATTEND
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Accelerated Solvent Extraction
of Plasticizers from Polyvinyl
Chloride Polymer
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3 Email

3 assed Extraction Technology
Accelerated Solvent Extraction

’

—y— (T Discover the lowest total cost of ownership with
Thermo Scientific lon Chromatography and Sample
Preparation instruments.

&
Y e

Yes, | would like to spesk with an expert to leam how Thermo
cts can help maximize productivity in my

Cost Savings Calculator Application Notes & Brochures

http://www.thermofisher.com/us/en/home/industrial/chromatography/chromatography-sample-preparation.html

ThermoFisher
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http://www.thermofisher.com/us/en/home/industrial/chromatography/chromatography-sample-preparation.html

Total Workflow with Fast Simplified Sample Prep

Integrated Workflow Solutions for Sample Preparation
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