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verview

Concentration of Samples Complying to US EPA 8270
Parallel evapcration technology for high sclvent and analyte recoveries
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Introduction

Sample concentration and analytic findings for US ERFA method
SW-848-8270 to determine the concentration of semivalatile organic
compounds (SVOC) in extracts from solid waste matrices, solls, end
water samples are highlighted.

During the concentration step traditionally performed by Kuderna-
Danish (KO} or nitragen blowdown devices, crganic sohent fumes could
escape inte the environment. These sclvent vapors are hammiul to ex-
posed operalors and persisLin he almosphere,

Dnily rosently, comme laboratorios wors enlferoed o contrel their
solvant omissions, nen-complizncs led to bigh manetary finos.,

Here, hankes o Lthe BUCHI Syncors® Analyst more than 99 % of tho
solvenl cvaporaled during concenlralicris recoverad arcd high analyle
ropor
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Experimental Set-up
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Cooled appendix technology

Due to the cooled appendix technology the sample (s automatically
concentrated to the predetined volume of either 0.3, 1or 3 miL (A--E)
| he appendix is cooled by the recirculating chiler, After concentration
the sample is transterred to the sample vial (=D,
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Flushiback effect

| he Hushback module partially condenses the solvent vapor at the top
of the sample vessel gensrating a continuous rinsing along the glass
wall, Adsonstion of znalytes et the glass wallis evoided and high anslyte
recavery rates ob

Parallel concentration process
Application specific on-site support s offered to effectively prensrs your
arvironmeantal sample.

An andaronmental benign sample concantration process s perfonmed by
APEhing e tolwing parameters and a programimed Yacuun gradient.
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Twelve samplas are concentrated in parllsl using the Synoore” Analyst
R-1Z in anly 28 minutes, 2., 2.3 minutes per ple. The solvent,
dichlorameathans (DOEM), is recoveraed at & 985 25 etfficiency anc no
nitrogen used.
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Analytical results

Spiked (50/75 ng; and concentrated laboratory control samples were
analyzed [y GCAMMS for 2ll compounds mentioned in US LEA SW 848-
220,
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Conclusion

® | ligh solkent recovery = 95 %

* High anzlyte recovery for SW0C

= Cxocellent reproducibility

* Compliznce with waste minimizzation and pollution prevention

= Automation and imsnsification — cost reduction

= Also applicabls for LS EPA B2 /07625 SVOG, 8081A.B/S0E organochlo-
rine peslicides, S082/308 polyehloninated kiphenyls, and BO1Y non-
halogenzsted organics
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Physics of good Chemistry

¢BucHid» Effects of Temperature, Pressure and Agitation
4 Temperature zones
Positive and negative pressure
Vortex motion
Dual Condensation
Solvent resistant design




Capabilities of the Syncore®

One platform multiple functions
Complete solvent removal or

predefined residual volume y - Sl

Wide range of racks
Working volumes from 0.5—- "
500m|

Wide range of applications
Environmental
Food & Beverage
Feed
Pharmaceutical &
Nutraceutical




Evaporation vs. distillation
Parallel evaporation
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Syncore® Analyst

Enhance analyte recoveries

Without flushback With flushback

1 Analyte sticks to the wall 4 Evaporation
2 Cooling 5 Flushback effect
3 Concentrated analyte 6 Cooling



Flushback effect — increased recoveries

sortechnik AG — Presentaion version 1.0



Concentration to pre-defined residual volumes

cooling of the appendix -

concentration to pre-defined
residual volume and gentle
evaporation

Btichi Labortechnik AG — Presentaion version 1.0



Analyte recovery

@i Flushback effect — increased recoveries
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Which one would you choose to sample for analysis?




Syncore® Analyst

Utilization of a vacuum source PV = nRT

Why evaporate under vacuum?

« Boiling point depends strongly on — H
pressure -
 Lower pressure - lower boiling . {iﬁa

point I
Advantages: Q . =3

* Protect thermo-sensitive samples e IS
« Speed up evaporation P
- Eliminate N, usage




Syncore® Analyst

Solvent Recovery

Dual Condensation

Primary solvent recovery (65-70%)

Post-pump recovery (25-30%)

Advantage:

Maximizes solvent recovery
Safer working environment
Clean air & clean water
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Importance of solvent recovery

“Emissions Reduction
BUGHI Program”

US EPA Method 3500C and other concentration methods
Summary of methods; section 2.2 - “Solvent recovery apparatus
is recommended for use in evaporative concentrators. EPA
recommends that incorporation type of reclamation system as a
method to implement an emissions reduction program.”

Source:



Importance of solvent recovery

Global initiative

® usATODAY

New ozone-destroying gases on the rise

« The gases in question are known as “very short-
lived substances” (VSLS) such as

dichloromethane, which is used in a variety of
industrial processes.”

Source:

http://www.usatoday.com/story/weather/2015/02/16/o0zone-
layer-depletion/23494063/




How to profit from recovered solvent
Public perception

ESC Laboratories
Promoting “environmental stewardship”

Increase customer base due to environmental friendly approach

BESC

L-A:B S:CIE-N-C-E+S ABOUT USs CAREERS SERVICES RESOURCES
ESC’s Commitment to Environmental Stewardship

The staff-owners of ESC Lab Sciences are commitied to environmental stewardship. Successiully accomplishing responsible utilization of resources
involved more than putiing up signs and circulating memos. Action and perseverance on the part of management and staff who consider the
environmental, or the E in ESC, to be an obligation led {o responsible consenvation, recycling and reuse becoming more and more a way of life on our
campus. ESC is recognized nationally as a leader among testing iaboratories in the practice of green initiatives.

Solvent Recovery

Buchi Syncore reduces solvent emission by reclaiming over 85% of the evaporated solvent released by the concentration
process. The Buchi Syncore process lets ESC recycle dichloromethane, hexane, and aceione for use in manufacturing. Cur
goal is to improve solvent distillation and recovery process in order to produce sclvenis suitable for aboratory uUse.

ll 55%-+ of extraction solvent recovered!
FY2009-10




Importance of solvent recovery

Environmental/ health aspect

No air pollution by organic or
chlorinated solvents
Chlorinated solvents are
(potential) carcinogens
Safe laboratory
Clean atmosphere

Safe Sustainable



Syncore® Analyst

Latest innovation

Luer connection through lid

« Solvent exchange
 Pest/PCB/Herb

« Sample/Solvent addition
« Large volumes of extracts

 Water removal
 Hydrophobic membrane




Summary

BUGHI - Data quality

No gas blowdown (Nitrogen) necessary, minimizes
stripping of low boiling point analytes

Vortex action brings analytes to the appendix

Vacuum rapidly removes solvent

Solvent addition and solvent exchange simplified
« Solvent recovery
= Safety of lab personnel

= Environmental responsibility



nalytical Summary - 8270

Concentration of Samples Complying to US EPA 8270
Parallel evapcration technology for high sclvent and analyte recoveries
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Introduction

Sample concentration and analytic findings for US ERFA method
SW-848-8270 to determine the concentration of semivalatile organic
compounds (SVOC) in extracts from solid waste matrices, solls, end
water samples are highlighted.

During the concentration step traditionally performed by Kuderna-
Danish iKD) or nitragen blowdown devices, arganic solvent fumes cauld
escape inte the environment. These sclvent vapors are hammiul to ex-
posed operalors and persisLin he almosphere,

Dy recently, commersizl laboratorios wors onforced Lo control their
solvant omissions, nen-complizncs led to bigh manetary finos.,

of the
analyle

Here, thankes L Lthe BUCHI Syncors® Analyst more than 9y %
solvenl cvaporaled during concenlralicris reooverad arcd high
ropor
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Experimental Set-up
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Cooled appendix technology
Due to the cooled appendix technology the sample (s automatically
concentrated to the predetined volume of either 0.3, 1or 3 miL (A--E)
| he appendix is cooled by the recirculating chiler, After concentration
the sample is transtarred to the sample vial (-

Sarrals tansor

b B et e, £ DROAG it 121

Flushback effect

| he Hushback module partially condenses the solvent vapor at the top
of the sample vessel gensrating a continuous rinsing along the glass
wall, Adsonstion of znalytes et the glass wallis evoided and high anslyte
recavery rates ob

Parallel concentration process
Application specific on-site support s offered to effectively prensrs your
arvironmeantal sample.

An andronmental benign sample concantration process s perfonmed by
apphing the Tolwing paramsters and a programimed vacuum gradient.
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Twelve samplas are concentrated in parllsl using the Synoore” Analyst
R-1Z in anly 28 minutes, 2., 2.3 minutes per ple. The solvent,
dichlorameathans (DOEM), is recoveraed at & 985 25 etfficiency anc no
nitrogen used.
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Analytical resuits

Spiked (50/75 ng; and concentrated laboratory control samples were
analyzed by GC/MS for el compeounds mentionsed in US LA SV 848-
8200,
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Conclusion

* | lgh solvent recovery » 95 %

* High anzlyte recovery for SW0C

= Cxocellent reproducibility

* Compliznce with waste minimizzation and pollution prevention

= Automation and imsnsification — cost reduction

= Also applicabls for LS EPA B2 /07625 SVOG, 8081A.B/S0E organochlo-
rine peslicides, S082/308 polyehloninated kiphenyls, and BO1Y non-
halogenzsted organics
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Quality in your hands



