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Solid Phase Microextraction
Troubleshooting Guide

How to Locate & Solve Problems
Solid phase microextraction* (SPME) is an innovative,
solvent free technology that is fast, economical, and
versatile. SPME has gained wide spread acceptance as
the technique of preference for many applications. As
with any analytical process however, problems occur
on occasion. The most important step in correcting a
problem when it occurs is identifying the root cause of
the problem without wasting time. The systematic ap-
proach to troubleshooting described in this guide will
allow you a quick solution to many problems. The guide
contains helpful tips to prevent problems before they
occur, as well as, a troubleshooting table listing the
symptoms of the common problems, the possible
causes, and suggested remedies. By following these
recommendations, you can save valuable time and
money.
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Troubleshooting Suggestions
Make troubleshooting faster and easier by closely observing and
keeping complete records of your analytical conditions. Under-
standing the system performance history, as related to the fiber,
sampling, desorption, inlet, column, detector response, etc., is
important for effective troubleshooting. Thorough documentation
of system maintenance (fiber changes, inlet liner changes, etc.)
are equally important when determining what variables have
changed and when.

Troubleshooting is more effective when you have on hand the
following items:

● New backup fibers

● New backup column

● Pre-tested or control fiber with known performance

● Pre-tested or control column with known performance

● Spare injection port septa and liners

● Spare sampling vials and septa

● Spare SPME holder

● All associated product instruction sheets and instrument
manuals

Isolating the Problem Source

Establish a Systematic Approach
Carefully note the symptoms you are encountering (e.g., no peaks
detected, extraneous peaks detected, etc.), then find these in the
troubleshooting table (page 6). Next to each symptom is listed
several possible causes for what is being observed. Review the
possible causes and systematically address each one through the
remedy listed. Start your elimination process with the most prob-
able cause based upon your specific situation, then work through
the remedies systematically. A shotgun approach to applying the
remedies, while seeming to be the fastest approach, is usually the
least effective. Understanding the cause and effect relationship
with the changes made and determining the actual root cause of
the problem is the most beneficial and effective approach.

The troubleshooting table contains most of the problems you will
encounter with SPME, but we cannot anticipate every situation or
application. If you experience a problem not covered in the table,
you can still determine the cause and remedy by systematically
isolating the problem into one of four areas: sampling, desorption,
analysis, or product. The following is a general scheme for isolat-
ing the problem:

P000144
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Step 1: Eliminate the sampling, desorption, and SPME fiber from
your analytical process by directly injecting a known reference
standard containing your compounds of interest. This will give you
an analysis focused test that provides valuable data on the
chromatographic system’s performance.

If the results show the problem persists, then focus your attention
on the injection port, column, or detector (maintenance, replace-
ment, etc.)

If the problem disappears and your normal operating performance
returns, then go on to step two.

Step 2: Next, eliminate the sample matrix from the process by
sampling a clean matrix (reagent water or sand) spiked with a
known reference standard. Sample this control with the identical
sampling conditions used previously.

Step 3: Analyze the sampled fiber under the identical desorption
and instrument conditions used previously.

If the results show the problem persists, then proceed to step four.

If the problem disappears, you have demonstrated that the SPME
fiber and desorption process are not the likely causes of the
problem. The most likely cause of the problem is the sample matrix
and its effect on the equilibrium or fiber. Experiment with your
sampling conditions (headspace vs. immersion, time, tempera-
ture, pH, salt, agitation, etc.) to determine the optimal parameters
for that matrix.  Just as with any sample preparation technique,
changes in the sample matrix you work with will influence your
precision, accuracy, and chromatographic results.

Step 4: If the problem persists after removing the sample matrix
from the process, then start systematically removing the remaining
possible sources of the problem. These include:

● Sampling vial - change the vial and associated septum and
make sure you are working with baked or pre-cleaned
sampling vials and septa.

● Fiber - change to a control fiber with known performance if
you have one or switch to a new, conditioned fiber. In
addition, you can eliminate the sampling step and directly
desorb the fiber to isolate the problem as it relates to product
versus sampling.

● Fiber position - make sure the fiber is positioned properly
during the headspace or immersion sampling step.

If you are having difficulty isolating the problem, contact one of our
Technical Service chemists at 800-359-3041 / 814-359-3014 or
techservice@sial.com for further assistance.

Tips for Problem Prevention

Sampling Procedure
Extraction time is critical for the sample to establish equilibrium
with the SPME fiber coating. Extractions typically take 15-20
minutes, but can be as short as 30 seconds. Headspace extrac-
tions are usually shorter than immersion. The extraction time will
depend on the size of the compounds, fiber coating, type of
extraction used and sample concentration. Extraction times can
be shorter when you are:

● analyzing small compounds (<150 MW)

● using thinner, absorbent type fiber coatings

● using the headspace technique

● working with high concentration samples (high ppb or ppm
range).

Extraction Procedure

713-1345

Pierce septum on
sample container.

Expose SPME fiber/
extract analytes.

Retract fiber/
withdraw needle.
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Temperature of the sample is critical for accurate quantitation of
the sample. You must use a constant temperature for all extrac-
tions to obtain good precision. The use of heat during headspace
extractions will help release the analyte from the sample, improve
sensitivity, and shorten the extraction time. Note that SPME
headspace sampling requires lower temperatures than standard
headspace applications. If the temperature is too high with SPME,
you can drive the analytes out of the fiber and reduce your overall
sensitivity. This is particularly true when using liquid phase,
absorbent type fibers such as PDMS. You generally do not need
to heat the sample for immersion extractions. For some applica-
tions with non-volatile or high boiling semivolatile compounds, a
small amount of heat applied to the sample can shorten the
equilibration time.

Agitation of the sample is important to reduce the equilibrium time
and improve your accuracy and precision. This is crucial when
analyzing semivolatile compounds by immersion sampling. Main-
tain a consistent agitation between all extractions for good preci-
sion. Stirring, sonication, and vibration are all suitable methods to
agitate the sample. You can also use agitation with headspace
extractions. The agitation will usually shorten the headspace
extraction time and assure better precision across the sample
analyses.

Adjusting the pH or adding salt can improve the extraction
efficiency by changing the solubility of the analytes in the sample.
The addition of 25-30% (wt./vol.) sodium chloride will increase the
ionic strength of the sample, which reduces analyte solubility. The
addition of salt is especially helpful when analyzing polar analytes
in water. You should buffer the pH of the sample to decrease
analyte solubility, improve volatility of bases and acids, and to
assure constant pH between extractions. Acidic analytes can be
buffered down to pH 2 and basic analytes up to pH 11. The
Carbowax-DVB fiber coating should not be used at a pH above 9.
Do not use mineral acids or hydroxide salts when you adjust the
sample pH. Phosphate buffers at 0.1M are suitable to obtain a pH
buffering range of 2 to 11.

Headspace sampling sensitivity is best when the headspace
volume is small. We recommend keeping the headspace volume
between 30% and 50% of the vial. When the headspace volume
is small the fiber extracts more sample, faster, and with greater
efficiency. You can use a larger headspace volume in some cases
with high concentration samples. It is extremely important to keep
the headspace volume and the vial size constant. You should
position the fiber at the same depth in the headspace every time
to improve reproducibility. If the matrix contains proteins such as
serum and blood, it is advisable to deproteinate the sample before
headspace extraction.

Immersion sampling sensitivity is improved by filling the sam-
pling vial to a minimum of 80%. The recommended sample
volumes are 1mL to 5mL and use the same volume for all
extractions to achieve reproducible results. Immersion sampling
works best for low concentration water based sample matrices.
When using immersion for samples containing sugars, proteins,
and particulate matter, rinse the fiber in water before desorption.
This will extend fiber life and reduce injection port contamination.
It is best not to immerse the fiber in oils, but if needed, you can wipe
the fiber lightly before desorption. Position the fiber just below the
sample surface for immersion sampling and maintain this position
consistently for all extractions.

Sampling vials and septa can be a source of contaminants and
mistaken frequently as a fiber related problem. We recommend
baking out septa at 150°C for two hours before use and always use
pre-cleaned vials for your SPME sampling.

Prevent the needle from bending when doing manual SPME
sampling by following this procedure:

● Adjust the SPME needle to the 0.2 depth gauge setting on the
plunger (first tick mark). This will expose ~3mm of the needle
through the end of the black holder.

● Hold the SPME assembly on top of the sampling vial with the
bottom of the black holder flush with the top of the vial cap.

● Hold the sampling vial and black SPME holder base securely
with one hand.

● Twist the stainless steel plunger clockwise with the other
hand.

● Keep turning the plunger until the desired depth setting is
achieved (you will usually hear a pop when the needle
pierces the septum).

● Expose the fiber and perform sampling as usual.
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Desorption Procedure
Splitless injection is required with SPME to focus the analytes on
the chromatographic column. Close the splitter vent valve for at
least two minutes during sample injection.

Narrow-bore inlet liners (0.75mm ID) will reduce peak broaden-
ing in the chromatographic analysis by minimizing the dead
volume during analyte transfer onto the column.

Pre-drilled, low bleed septa (Thermogreen™ LB-2) or a
septumless injector system such as the Merlin Microseal™** is
recommended to reduce or eliminate coring of the injection port
septa during sample desorption. Septa coring can result in inter-
fering peaks, poor chromatography, and fiber breakage.

Prevent the needle from bending when doing manual SPME
desorption by following this procedure,

● Adjust the SPME needle to the 0.2 depth gauge setting on the
plunger (first tick mark). This will expose ~3mm of the needle
through the end of the black holder.

● Position the SPME assembly on top of the GC injection port
or the SPME inlet guide with the bottom of the black holder
flush with the top of the injector or guide.

● Hold the black SPME holder base securely with one hand.

● Twist the stainless steel plunger clockwise with the other
hand.

● Keep turning the plunger until the desired depth setting is
achieved (you will usually hear a pop when the needle
pierces the septum).

● Expose the fiber and perform desorption as usual.

Analysis Procedure
We suggest reviewing the Capillary GC Troubleshooting Guide
(T112853) or HPLC Troubleshooting Guide (T100826) when you
isolate the problem to the injection port, column, or detector. These
guides provide helpful tips to improve your analysis procedure.

SPME Product Related
SPME fiber breakage is a potential problem when you apply
excessive stress to the fiber during sampling or analysis. We
recommend the use of StableFlex™ fibers when possible for your
application. We make StableFlex fibers with a flexible fused silica
core, which is more durable and less likely to break if stressed.

SPME accessories such as the inlet guide, sampling stand, heat/
stir plate, magnetic stirring bars, and thermometer will improve the
reproducibility and ease of the sampling and desorption steps.

Do not expose PDMS coated fibers to non-polar solvents and do
not expose Carbowax coated fibers to polar solvents. The fiber
coating will swell and cause damage to the fiber upon retraction
into the holder. The damage may include breakage, grooving, or
stripping of the fiber coating. To avoid this problem, dilute the
sample with water before extraction to reduce the organic solvent
percentage to less than three percent (<3%).

Retract fiber/
withdraw needle.

Desorption Procedure

Pierce septum in GC inlet (or
introduce needle into SPME/

HPLC interface).
Expose fiber/

desorb analytes.

713-1345
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Troubleshooting Table

Problem / Symptom Possible Cause Remedy
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Troubleshooting Table

Problem / Symptom Possible Cause Remedy

A=Analysis related D=Desportion related P=Product related S=Sampling related
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Troubleshooting Table

Problem / Symptom Possible Cause Remedy

A=Analysis related D=Desportion related P=Product related S=Sampling related
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Troubleshooting Table

Problem / Symptom Possible Cause Remedy

A=Analysis related D=Desportion related P=Product related S=Sampling related
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7. Fiber discolored

8. Number of injections from
the fiber is less than
previously obtained
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Helpful Products

StableFlex Fibers
Fibers are 1cm long unless otherwise noted.
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NEW! 40mL Vial Holder
Use this aluminum block for heating/stirring during headspace SPME sampling of odors or other
volatiles.

!2	3�E����(��
� �������

SPME Sampling Stand
Holds eight vials while supporting the SPME syringe for consistent fiber immersion depth. Cat.
No. 57333-U accommodates 4mL vials only; Cat. No. 57357-U accommodates 15mL vials.
Order the 15mL vial puck (Cat. No. 57358-U) as a replacement for the 15mL unit, or to use 15mL
vials with the 4mL unit.

���!	3������ �������
����'	3������ �������
E�������/�����'	3������ �������

Heat/Stir Plate
Fits compactly on the base of the SPME sampling stand. Heating range is 40-550°C, stirring
range is 60-1200rpm.

,����"��
��4���������
7���2E�,  ������

Magnetic Stirring Bars

5����!	3������7��2�&��		7��/�����7�#�5%���
�
�  ��!������"�

Visit our website (www.sigma-aldrich.com) for a complete listing of PTFE and glass covered
magnetic stirring bars.

Thermometer
For monitoring sample temperature when using the SPME sampling stand and a heat/stir plate.

'H���
�		
�
� �����

SPME Sampling
Stand

Heat/Stir
Plate

StableFlex Fiber

9970045

P000123
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SPME Inlet Guide

Pre-Drilled Thermogreen LB-2 Septa for SPME
Easier needle penetration and high puncture tolerance – ideal for autosamplers. Reduce
septum coring that can cause extraneous peaks. Already conditioned, ready-to-use. Extremely
low bleed over a wide range of inlet temperatures – from 100°C to 250°C. Rubber formulation
exclusive to Supelco.

1�'		���/�����'� �����
1�'		���/����'2� �������
��		���/�����'� �����
��		���/����'2� �����

SPME Inlet Guide
Secures the SPME fiber holder in the injection port during the

thermal desorption process. Interchangeable among Merlin
Microseal sealing system and most Varian and Hewlett-Packard

chromatographs.

 #$%����
��"���
 �������

Merlin Microseal High Pressure Septa
Eliminate siloxane background, prolong septum lifetime.
To eliminate septum coring during SPME injections, use the Merlin Microseal system, a
patented long-life replacement for the standard septum and septum nut on a capillary or purged
packed inlet system. Two sequential seals provide a much longer life than conventional septa.
The new high pressure units allow operation at 2-100psi.  Use only with 23 gauge SPME fiber
assembly.
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Contact us:
Please contact us to order SPME products or for more information about the
SPME product line.

Ordering / Customer Service .......................... 800-247-6628 / 814-359-3441
Technical Service ........................................... 800-359-3041 / 814-359-3041
web .......................................................... www.sigma-aldrich.com/supelco

Thermogreen
LB-2 Septa

P000096

P000136

P000047
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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.
ARGENTINA · Sigma-Aldrich de Argentina, S.A. · Buenos Aires 1119    AUSTRALIA · Sigma-Aldrich Pty. Ltd. · Castle Hill NSW 2154   AUSTRIA · Sigma-Aldrich Handels GmbH · A-1110 Wien
BELGIUM · Sigma-Aldrich N.V./S.A. · B-2880 Bornem   BRAZIL · Sigma-Aldrich Quimica Brasil Ltda. · 01239-010 São Paulo, SP   CANADA · Sigma-Aldrich Canada, Ltd. · 2149 Winston Park Dr., Oakville, ON L6H 6J8
CZECH REPUBLIC · Sigma-Aldrich s.r.o.· 186 00 Praha 8    DENMARK · Sigma-Aldrich Denmark A/S · DK-2665 Vallensbaek Strand    FINLAND · Sigma-Aldrich Finland/YA-Kemia Oy · FIN-00700 Helsinki
FRANCE · Sigma-Aldrich Chimie · 38297 Saint-Quentin-Fallavier Cedex    GERMANY · Sigma-Aldrich Chemie GmbH · D-82041 Deisenhofen    GREECE · Sigma-Aldrich (o.m.) Ltd. · Ilioupoli 16346, Athens
HUNGARY · Sigma-Aldrich Kft. · H-1067 Budapest    INDIA · Sigma-Aldrich Co. · Bangalore 560 048     IRELAND · Sigma-Aldrich Ireland Ltd. · Dublin 24  ISRAEL · Sigma Israel Chemicals Ltd. · Rehovot 76100
ITALY · Sigma-Aldrich s.r.l. ·  20151 Milano    JAPAN · Sigma-Aldrich Japan K.K. · Chuo-ku, Tokyo 103    KOREA · Sigma-Aldrich Korea · Seoul    MALAYSIA · Sigma-Aldrich (M) Sdn. Bhd. · 58200 Kuala Lumpur
MEXICO · Sigma-Aldrich Química S.A. de C.V. · 50200 Toluca    NETHERLANDS · Sigma-Aldrich Chemie BV · 3330 AA Zwijndrecht    NORWAY · Sigma-Aldrich Norway · Torshov · N-0401 Oslo
POLAND · Sigma-Aldrich Sp. z o.o. · 61-663 Poznañ    PORTUGAL· Sigma-Aldrich Quimica, S.A. · Sintra 2710    RUSSIA · Sigma-Aldrich Russia · Moscow 103062    SINGAPORE · Sigma-Aldrich Pte. Ltd.
SOUTH AFRICA · Sigma-Aldrich (pty) Ltd. · Jet Park 1459    SPAIN · Sigma-Aldrich Quimica, S.A. · 28100 Alcobendas, Madrid    SWEDEN · Sigma-Aldrich Sweden AB · 135 70 Stockholm
SWITZERLAND · Supelco · CH-9471 Buchs    UNITED KINGDOM · Sigma-Aldrich Company Ltd. · Poole, Dorset BH12 4QH
UNITED STATES · Supelco · Supelco Park · Bellefonte, PA 16823-0048 · Phone 800-247-6628 or 814-359-3441 · Fax 800-447-3044 or 814-359-3044 · email:supelco@sial.com H

Supelco is a member of the Sigma-Aldrich family. Supelco products are sold through Sigma-Aldrich, Inc.  Sigma-Aldrich warrants that its products conform to the information contained in this and other
Sigma-Aldrich publications.  Purchaser must determine the suitability of the product for a particular use.  Additional terms and conditions may apply. Please see the reverse side of the invoice or packing slip.

Books on SPME
Solid Phase Microextraction: A Practical Guide - Sue Ann Sheppers
Wercinski, ed. 1999, 242pp. This reference book contains extensive descrip-
tions of proven sampling methods for chemical analysis, focusing on SPME
application. 26610-U

Solid Phase Microextraction: Theory and Practice - Janus Pawliszyn, 1997,
241pp. This book describes the operating principles and construction of SPME
devices, theory, method development, and applications. 26591-U

Applications of Solid Phase Microextraction - Janus Pawliszyn, 1999, 653
pp. A compilation of 46 invited chapters describing applications of SPME for
foods, forensics, environmental samples, and other areas. 26611-U

Techniques for Analyzing Food Aroma - Ray Marsilli, ed. 1997, 371 pp. This
book discusses the analytical methods for food flavors and aromas, showing
how to select appropriate techniques for resolving the problems of major food
trends. 26589-U

SPME Literature on CD

This CD includes the SPME Application Guide, 3rd Ed. with over 750 literature
references using SPME technology (151 new), and our full library of SPME
Application Notes and Bulletins. Request T199925 (CJQ)

Patents
*Solid Phase Microextraction  (SPME) Technology licensed exclusively to Supelco. U.S. patent

#5,691,206; European patent #523092.
**Merlin Instrument Co., US Patent #4,954,149.

Trademarks
Carbowax is a trademark of Union Carbide
Carboxen, StableFlex and Thermogreen are a trademarks of Sigma Aldrich
Microseal is a trademark of Merlin Instrument Company
Teflon is a trademark of E.I. Dupont de Nemours & Co., Inc.

Fiber holder for
automated sampling/HPLC

Fiber holder
for manual sampling

Portable
field sampler


