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Background 
 
Purge and Trap concentration is a typical technique used for the analysis of Volatile Organic Compounds (VOCs). The 
major component of any Purge and Trap system is the analytical trap. It is responsible for retaining the VOCs during the 
extraction or purge step and then releasing them upon heating. An analytical trap choice for Purge and Trap concentration 
offers specific challenges for end users. While most standard methods define the dimensions of the trap as well as 
recommended packing materials, there are multiple packing choices that can be substituted, provided they meet the 
analytical requirements of the method. This bulletin is intended to describe the characteristics of the traps, compounds 
they retain, and the ideal operating conditions for the particular trap. In some cases a trap choice can be as specific as a 
single agent for one particular class of compounds or as diverse as multiple agents for several compound classes.  
 
Trapping and Adsorption 
 
An analytical trap is a short gas chromatography column. Compounds entering the trap will slowly elute with a measurable 
retention volume. Retention volume is the amount of purge gas that passes through the trap before elution of the analytes 
begins to occur. 
 
The requirements of a trap are as follows: 
 

1. At low temperatures, it must retain the analytes while allowing oxygen and water to pass through unimpeded. 
2. Upon heating, it must release the analytes quickly and efficiently. 
3. When heated, it must show stability and not contribute any volatiles. 
4. It must operate without causing any catalytic reactions. 
5. It should have a reasonable price and lifetime. 

 
At lower trap temperatures, retention volumes are high. At higher desorption temperatures, retention volumes are much 
smaller, allowing rapid transfer to the GC. In this context, the use of retention time is not correct. The correct parameter is 
retention volume. 
 
When elution does occur it is usually referred to as breakthrough, and the retention volume at which breakthrough occurs 
is often referred to as breakthrough volume. Sorbent materials are usually chosen so that the breakthrough volume is high 
for analytes and low for water. Care must be taken so that the sorbent chosen does not retain the analytes too strongly or 
efficient desorption may not be possible. Traps containing combinations of sorbents are often used to enhance 
performance. 
 
The trap is packed with the weaker sorbent on top. The stronger sorbent is placed below the weaker sorbent. Less volatile 
analytes that are not effectively desorbed by the stronger sorbent are retained by the weaker sorbent. In other words, the 
less volatile analytes fail to reach the stronger sorbent, only the more volatile analytes reach the stronger sorbent.  
Because of their volatility, these analytes can be efficiently desorbed. Desorption is carried out by backflushing the trap, 
ensuring that heavier compounds never come into contact with the stronger sorbent. 
 
Common Purge and Trap Terms 
 

1. Purge Ready – Achieved when the trap is at the temperature required to start analysis. 
2. Purge Time – The amount of time used to extract the analytes from the sample matrix and deposit them onto the 

trap via an inert gas stream. 
3. Purge Temperature – The desired temperature of the trap during the purging process. This is typically set as low 

as the ambient environment allows. 
4. Purge Flow – The flow rate at which the inert gas is controlled for extraction and compound delivery. 
5. Dry Purge Time – The time after analytes have been deposited onto the trap that dry gas, which has not been 

passed through the sample, is delivered to the trap. This is used to remove any excess water that has been 
pushed through the trap during the extraction process. 

6. Dry Purge Temperature – The trap temperature setpoint during the Dry Purge step. 
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7. Dry Purge Flow – The flow rate at which the inert gas is controlled for the Dry Purging process. 
8. Desorb Preheat Temperature – Trap temperature setting prior to desorption. This is usually 10 degrees below 

the actual desorption temperature. The function of this mode is to release the analytes from the sorbents prior to 
sweeping them to the GC system. 

9. Desorb Temperature – The temperature required to backflush the trap with GC carrier gas and deliver analytes 
to the column for separation and detection.  

10. Bake Temperature – Trap temperature required for clean up and reconditioning of the trap. 
11. Bake Time – Time during which the trap is cleaned up and conditioned. 
12. Bake Flow – Amount of inert gas flow that is passed through the trap during the Bake Cycle. 

  
EPA Methods and Tekmar Recommended Trap Choices 
EPA Method Stratum Preferred Stratum optional Velocity Preferred Velocity optional 
502.1 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
502.2 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
503.1 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
524.2 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
601 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
602 #9 Vocarbs, #10, 

BTEX 
Vocarb 3000 #9, #10, Vocarb 4000, 

BTEX 
603 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
624 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
1624 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8010 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8015 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8020 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8021 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8030 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8031 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8240 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
8260 #9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 
CLP (Contract 
Laboratory Program) 

#9 Vocarbs and #10 Vocarb 3000 #9, #10, Vocarb 4000 

C 
Preferred Method Parameters for Stratum PTC (Trap #9) and Velocity XPT (Trap Vocarb 3000) 
Parameter Stratum PTC Velocity XPT 
Purge Ready Temperature 35 35 
Purge Temperature Ambient Ambient 
Purge Time 11 minutes 11 minutes 
Purge Flow 40 ml/min 40 ml/min 
Dry Purge Temperature Ambient Ambient 
Dry Purge Time 1-3 minutes (matrix dependant) 2-5 minutes (matrix dependant) 
Dry Purge Flow 100 ml/min 100 ml/min 
Desorb Preheat Temperature 245 degrees C 245 degrees C 
Desorb Temperature 250 degrees C 250 degrees C 
Desorb Time 2 minutes 2 minutes 
Desorb Flow (Controlled by GC or external 
regulator and flow controller) 

10-100 ml/min (Column 
dependant) 

10-100 ml/min (Column 
dependant) 

Bake Temperature 260 degrees C 260 degrees C 
Bake Time 4 minutes 4 minutes 
Bake Flow 400 ml/min 400 ml/min 
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Trap Selection Table 

Velocity 
XPT 
PN 

Stratum 
PTC 
PN 

Trap No. 
What 
adsorbents it 
contains 

What it traps Able to be 
dry purged 

Desorb 
preheat 
temp 

Desorb 
temp 

Bake 
temp 

Conditi
on time 
& temp 
for new 
traps 

Common problems with trap 

12-0083-
003 
 

12-0083-
403 
 

1 Tenax 

Everything from 
methylene 
chloride and 
heavier 

Yes 220° C 225° C 230° C 225° C  
180 min 

-Low response on brominated compounds 
-High back pressure  
-Outgassing of benzene, toluene and ethyl 
benzene 

12-0084-
003 

12-0084-
403 2 Tenax  

Silica Gel 
Everything except 
freons No 220° C 225° C 230° C 225° C  

180 min 

-Low response on brominated compounds 
-High back pressure  
-Outgassing of benzene, toluene and ethyl 
benzene 

14-0124-
003 

14-0124-
403 3 

Tenax  
Silica Gel 
Charcoal 

Everything 
including freons No 220° C 225° C 230° C 225° C 

180 min 

-Low response on brominated compounds 
-High back pressure  
-Outgassing of benzene, toluene and ethyl 
benzene 

14-2366-
003 

14-2366-
403 5 

OV-1 Tenax 
Silica Gel 
Charcoal 

Everything 
including freons No 220° C 225° C 230° C 225° C 

180 min 

-Low response on brominated compounds 
-High back pressure  
-Outgassing of benzene, toluene and ethyl 
benzene 

14-3347-
003 

14-3347-
403 7 OV-1 Tenax 

Everything from 
methylene 
chloride and 
heavier 

Yes 220° C 225° C 230° C 225° C 
180 min 

-Low response on brominated compounds 
-High back pressure  
-Outgassing of benzene and toluene  

14-3928-
003 

14-3928-
403 8 Carbopak B 

Carbosieve S III 
Everything 
including freons Yes 245° C 250° C 260° C 260° C  

90 min 

-Loss of carbon tetrachloride 
-Trap may need up to 11 min of dry purge 
time to remove water 

14-9908-
003 

14-9908-
403 9 Proprietary Everything 

including freons Yes 245° C 250° C 260° C 260° C  
90 min -Unknown 

14-9909-
003 

14-9909-
403 10 

Tenax 
Silica Gel 
Carbo Sieve III 

Everything 
including freons Yes 245° C 240° C – 

250° C 260° C 270° C 
120 min -Unknown 

14-5864-
003 

14-5864-
403 

Supelco 
Vocarb 
3000 

Carbopak B 
Carboxen 1000 
Carboxen 1001 

Everything 
including freons Yes 245° C 240° C – 

250° C 260° C 270° C 
120 min 

-Decomposition of bromoform can occur 
-To prevent this, reduce desorb temp to 
240° C 

14-5865-
003 

14-5865-
403 

Supelco 
Vocarb 
4000 

Carbopak C 
Carbopak B 
Carboxen 1000 
Carboxen 1001 

Everything except 
2-chloro-ethyl-
vinyl-ether 

Yes 245° C 250° C 260° C 270° C 
120 min 

-High back pressure  
-Low response on chlorinated compounds 

14-5866-
003 

14-5866-
403 

Supelco 
BTEX 

Carbopak B 
Carbopak C 

Everything down 
to benzene  
(does not trap 
MeOH) 

Yes 245° C 250° C 260° C 270° C 
120 min -Unknown 

 
 
 



VOC Property Table 
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Stratum PTC Model and Trap Location 
 
 
                                                                                  
                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Top of Trap load 
position indicated 
with permanent nut 
and ferrule 

Moisture Control  

 
Velocity XPT Model and Trap Location: 
                                     
 

Top of Trap load 
position indicated 
with removable nut 
and ferrule 

Moisture Control  
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