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Monitor Nonvolatile Organic Compounds
in Environmental and Other Samples - With
Thermal Stripping and Thermal Desorption

Athermal sparging/thermal desorption system allows rapid
and efficient monitoring of polychlorinated biphenyls (PCBs)
and other nonvolatile organic molecules in a wide variety of
sample matrices. PCB concentrations of less than 1ppb were
monitored in samples of river sediment, human blood serum,
and a transformer oil/water mixture. Desorption efficiency of
the adsorbent tubes, and sparging efficiency of the Dynamic
Thermal Stripper were evaluated. Average desorption effi-
ciency was 103 = 7.4%. The average sparging/thermal
desorption efficiency was 100 + 6.0%.
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If you monitor large molecular size organic pollutants in foods,
environmental samples, biological fluids or tissues, you know that
liquid-liquid extractions are tedious, time-consuming, and costly.
Recovery can be inefficient, resulting in inaccurate analytical
results. Liquid extraction of these pollutants from solid samples
(soil, sediment, etc.), blood, or tissue can dilute compounds
present in trace quantities to levels that are below detection.

In contrast, a thermal sparging/thermal desorption system com-
posed of a Carbotrap™ 150 adsorbent tube, a Dynamic Thermal
Stripper, a Supelco™ Thermal Desorption Unit, and an SPB™-5
capillary gas chromatography column enables you to rapidly and
efficiently monitor polychlorinated biphenyls (PCBs) and other
nonvolatile (at room temperature) organic molecules in a wide
variety of sample matrices.

The Dynamic Thermal Stripper sparges (steam distills) volatile and
nonvolatile organic compounds from your sample (mixed with or
suspended in water) to the Carbotrap 150 tube. The adsorbent tube
is transferred to the Thermal Desorption Unit, which thermally
desorbs compounds from the tube and delivers them to the
capillary column.

Carbotrap 150 tubes (11.5cm x 6mm OD glass) contain Carbotrap
C graphitized carbon black adsorbent (surface area ~ 12m?/g) and
a small bed of silanized glass beads (to promote a diffuse sample
flow through the tube). A Class I, nonspecific adsorbent (1),
Carbotrap C adsorbent has no active functional groups to prevent
efficient thermal desorption of collected materials. Compared to
many other adsorbents, reduced surface-adsorbate interactions
enable Carbotrap C adsorbent to selectively trap large size, non-
volatile organic molecules, such as PCBs, polynuclear aromatic
hydrocarbons, and alkylbenzenes. Potentially interfering smaller
molecules migrate through the adsorbent bed. PCBs in sludge
samples, for example, are effectively trapped while smaller sulfur
compounds are not retained.
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When inserted in the Dynamic Thermal Stripper, a Carbotrap 150
tube traps large organic molecules as they are sparged from the
sample (Figure A). The thermal stripper simultaneously accommo-
dates up to three aqueous solutions, suspensions of solid materials,
or liquid organic samples, in volumes of 10 to 100mL (larger
reservoirs are available for larger sample volumes). Organics in
aqueous solutions are recovered through a steam distillation
procedure. This technique allows the compounds to be removed
from the sample and transported to the adsorbent tube at tempera-
tures much lower than their boiling points (2). Thus, sample
breakdown is prevented.

Furthermore, for some samples, steam distillation can provide
higher extraction efficiency than alternative liquid-liquid extrac-
tion or dynamic headspace techniques. The Dynamic Thermal
Stripper features a heated jacket around the adsorbent tube, and
plumbing that enables you to add dry gas to the distilled sample.
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These features prevent water vapor in the effluent from condens-
ing in the tube (Figure A). This ensures efficient trapping of the
organic molecules by the hydrophobic graphitized carbon. Sample-
transporting and carrier gas lines are inert (nickel), while oven
preheat, purge time, and dry time are individually controlled.

After the appropriate sparging period, the adsorbent tube is
transferred to the Thermal Desorption Unit (Figure B). This unit
rapidly heats the tube, providing efficient sample desorption and
delivery to the GC column. Aninertflowpath and a heated transfer
line prevent sample loss during the transfer.

Figure B. Supelco Thermal Desorption Unit
Efficiently Transfers Adsorbates from
Adsorbent Tube to GC Column
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To demonstrate the high efficiency of this system for trapping,
desorbing, and analyzing large organic molecules, we simulated
analysesfor PCBsin avariety of samples (Figures C - E). PCBs in solid
samples were simulated by adding Aroclor® 1260 PCB mixture to
Hudson River sediment and suspending 30mg of the sedimentin
10mL of deionized water. Similarly, PCBs in human blood serum
were detected by adding 10uL of PCB-containing serum to 10mL
of water. A transformer oil analysis was prepared by mixing TmL
of PCB-containing transformer oil with 9mL of water. Each T0mL
sample contained a total of 6.0ng of Aroclor 1260 PCB mixture —
a concentration of less than 1ppb.

Foreach sample, weinserted a Carbotrap 150 tube in the Dynamic
Thermal Stripperand sparged the sampleat 110°C for 30 minutes.
After transferring the adsorbent tube to the Thermal Desorption
Unit, we desorbed the PCBs from the tube toa 0.32mm ID (blood
serum) or a 0.75mm ID SPB-5 capillary column.

Figure C shows that chromatograms for sparged and thermally
desorbed samples, thermally desorbed standards, and standards
injected onto the capillary column are almost identical. We evalu-
ated the desorption efficiency of Carbotrap 150 adsorbent tubes
by injecting standards onto a tube and desorbing them onto the
column, then comparing peak areas to those for the same stan-
dards injected directly onto the column. Average desorption

Figure C.
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efficiency for three trials was 103 £ 7.49%. Similarly, to monitor the
sparging efficiency of the Dynamic Thermal Stripper for PCBs, we
compared peak areas for sparged, trapped, thermally desorbed
PCBs with areas for standards injected directly onto the column.
The average sparging/thermal desorption efficiency (four trials)
was 100 + 6.0%.

Because it is a bonded phase column, the 0.75mm ID SPB-5
capillary column used in most of the PCBs analyses provides several
important advantages: inertness, temperature stability, and the
high efficiency that is particularly important in PCBs analyses. In



Figure D  PCBsEfficiently Recovered Figure E. PCBsEfficiently Recovered from
from Blood Serum Sediment and Transformer Oil, Using Steam
Distillation and Thermal Desorption
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addition, its sample capacity is almost as large as a packed PCBs from Transformer Oil
column’s. A 0.75mm ID SPB-5 column can be used in a packed
column or a capillary column chromatograph. These columns are
compatible with detectors designed for use with packed columns
or capillary columns, and are easily interfaced with the thermal
desorption unit.

These results show that a system consisting of a Carbotrap 150

adsorbent tube, a Dynamic Thermal Stripper, a Supelco Thermal

Desorption Unit, and an SPB-5 capillary column allows you to

reliably monitor PCBs—or other large organic molecules—in awide

range of samples.
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Ordering Information:
Dynamic Thermal Stripper Aroclor Solutions Kit

Use our dynamic thermal stripper to purge organic compounds Individual solutions of Aroclor 101 6, 1221, 1232, 1242, 1248,
from samples and trap them on a thermal desorption tube. 1254,and1260inTmLmethanol (200pg/mL). Foradditional PCB
Transfer the tube to your Supelco Thermal Desorption Unit for ~and other pollutant standards, refer to our general catalog.
delivery to a GC column. 48825

Purging, trapping, and thermal desorption are highly efficient for
PCBs, polynuclear aromatic hydrocarbons, and other water pollut- Carbotrap 150 Adsorbent Tube

ants. You can also use this unit to analyze dry samples (plastics, etc.) ~ Glass tubes (11.5cm x 6m OD) contain Carbotrap C graphitized
by dynamic headspace analysis. The unit willaccommodate three ~ carbon black adsorbent.

samples from 10 to 100mL in size. 20381

110 VAC 22822  SPB-5Capillary Columns
220 VAC 22827 60m x 0.75mm ID, 1.0um film 23721
30m x 0.32mm ID, 1.0um film 24049

Supelco Thermal Desorption Unit
Use our Supelco Thermal Desorption Unit* to deliver airborne  ~gntact our Technical Service Department

organic compounds onto a GC column without dilution. (phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
You also save the time and costs involved in solvent desorption.  for expert answers to your questions.

And because a thermal desorption tube can be reused many times,

you save on adsorbent tube purchases. The undiluted samples

ensure much greater sensitivity.

TT0VAC 22819  Trademarks
220 VAC 22829 Aroclor — Monsanto Corp.

Carbosieve — Supelco, Inc.
Carbotrap — Supelco, Inc.
SPB - Supelco, Inc.

Supelco — Supelco, Inc.

r Manufactured by Dynatherm, Inc.
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For more information, or current prices, contact your nearest Supelco subsidiary listed below. To obtain further contact information, visit our website (www.sigma-aldrich.com), see the Supelco catalog, or contact
Supelco, Bellefonte, PA 16823-0048 USA.
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