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Chromatographic Peaks: Peak Broadening 

Initial peak width Final peak width 
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• SPLIT injection 

• Splitflow is ON 

• High flow inside the injector 

• Very rapid transfer to the column 
and no overloading of the phase 

• Usually a good and sharp peak is 
obtained 

• SPLITLESS injection 

• Splitflow is off 

• Low flow inside the liner 

• Sample transfer is slow, which 
could lead to broad peaks or 
double peaks 

• Solvent trapping by setting the 
GC oven low 

• Polarity of the solvent should 
match the polarity of the phase 

 

How to Get a Good Initial Peak Shape? 
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Hot Injection Liquid Band Formation or “Fast Injection” 
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Thermospray 
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Important Instrument Parameters for Splitless Injection 

• Injection volume 
• Typical volume is 1-2 µl 
• Dependent on  

• Solvent vapour  

• Liner volume 

• Pressure 

• Calculation inside GC software 
• TIP: For more polar solvent 

A surge (Or elevated) pressure during 
injection will allow a larger injection volume 
 

• Injection temperature 
• Typical temperature is 250 - 300 C 
• Dependent on analytes and solvent 

 

• Splitless time 
• Typical time is 1 minute 
• Analytes need to be vaporized and 

transferred to GC column 
• After splitless time: Split valve can be opened 

and liner can be cleaned;  
typical split flow 25 50ml/min 

• Initial GC temperature 
• Typical 10 to 20C below corrected boiling 

point solvent 
• Please note: Some column types, e.g. WAX 

have a minimal temperature (Package) 

• Ask yourself these questions 
• Is the vapor volume not 

bigger as the liner volume? 
• Am I transferring the sample 

completely to the GC? 
• How is the peakshape?  
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Liner Choice 

WARNING: IT’S A JUNGLE OUT THERE 







12 

•  BTO non stick septum: Up to 400 °C (Standard septum) 
 

•  Blue” thermolite” 340 °C (Less bleeding) 
 

•  Merlin septa: No bleeding, the whole is already punched, lasts a long  
 time, but is expensive and needs a special gauge on the needle 
 
 
 

• Typical mistake: Overtightening the septum 
After just a few injections there will be a leak in the septum 
 

•  Typical maintenance: Every 150 to 200 injections 
 

The Septum of the Injector 

http://www.sepscience.com/images/Articles/Issues/0910/cd/Fig-1-cd.jpg
http://www.sepscience.com/images/Articles/Issues/0910/cd/Fig-1-cd.jpg
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PTV Injection 

- Important parameters 

- Large volume 

- Liners and other consumables 

- Maintenance 
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• No needle discrimination 

• Less analytes thermal stress 

• High transfer efficiency  

• Better recovery of less-volatiles 

• Low contamination effects 

•  Splitless and large volume injection mode 

 

 

PTV - Key Features 

 
 

 

NO 
Iprodione  
breakdown 
products 
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PTV - Splitless Injection Mode – 3 Main Stages 

Injection 

Transfer 

Cleaning 
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PTV - Splitless Injection Mode -  3 Stages in a Graph 

Note split line closure time = Ramp time + splitless time 
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PTV - Splitless Injection Mode 

Injection step:  Typical parameters 

Parameters Typical setting Aim 

Temperature 
(PTV initial temperature) < 10-20°C solvent BP 

Minimum vaporization and no loss 
of low boiling compounds  

Time 
(Time before the transfer 
phase begins) 

 0,05-0,01 min 

Flow   
(Carrier gas flow through the 
split line) 

Split line is closed 
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PTV - Splitless Injection Mode 

Transfer step: Typical parameters 
Sample vaporization and transfer to the column 

Parameters Setting Aim 
Ramp 
(PTV heating rate to 
evaporate and transfer the 
analytes; during the heating 
ramp the split line is closed) 

2,5°C/s Slow heating rates allows a 
slower solvent evaporation, 
therefore the generated 
vapor cloud is smaller and it 
can easily be contained by 
the liner 

Temperature 
(Maximum temperature for 
evaporating high boilers) 

Last eluting compound BP 
dependent   

The temperature must be 
high enough to evaporate 
the high boilers but 
preventing their degradation 

Time  
(Time to assure the 
complete  transfer of the 
components to the column; 
when the maximum temp is 
reached the split line is re-
opened) 

= Splitless time; typical 1 
minute 

Splitless time should be 
long enough to assure the 
transfer of all the analytes 
and should be set equal to 
the transfer time to avoid 
sample loss due to an early 
split line opening 
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PTV - Splitless Injection Mode 
Transfer step: 
Heating rate comparison  

Slow heating rates ensure 
better performances in 
terms of recovery and 
repeatability 

Compound 2,5°C/s 14,5°C/s 

Average 
area %RSD Average 

area %RSD 

Lindane 0,79 2,03 0,72 3,72 

Aldrin 1,53 1,04 1,47 2,59 

Dieldrin 1,58 1,40 1,51 3,82 

Eldrin 0,79 3,09 0,64 5,47 
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PTV - Splitless Injection Mode 

Cleaning step: Typical parameters 
Further heating rate to clean the liner from residual vapors and matrix 

Parameters Setting Aim 
Ramp 
(PTV heating rate to clean 
the liner) 

14,5°C/s Fast heating ramps allow 
better evaporation of 
residual matrix 

Temperature 
(Maximum temperature 
for evaporating residuals) 

Matrix dependent Maximum cleaning  
temperature must be  high 
enough to evaporate all 
the matrix in order to keep 
the liner clean 

Time 
(Time to assure complete 
elimination of residuals) 

Matrix dependent High temperature must be 
held for enough time to 
assure the evaporation of 
all residuals in the liner 

Flow  
(Carrier gas flow through 
the split line) 

High  
(70 -80ml/min) 

High split rates assure 
better elimination of 
residuals from the liner 
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PTV - Splitless Injection Mode 

Oven intital temperature typical setting 
Column heating rate to perform chromatographic separation of components 

Parameters Setting Aim 
Initial oven temperature 
(Temperature can be set 
according to the flooding 
effect) 

< Solvent BP 
(If no flooding occurs) 

Refocusing the analytes 
at the top of the column 

> Solvent BP 
(If flooding occurs) 

Facilitating evaporation 
of solvent when injecting 
so much that there is 
flooding, typically for 
more polar solvents and 
for slightly larger volume 
as 1-2 µl 



23 

PTV Injection - Flooding 

Injection 
volume  100°C 130°C 

1 μL 
ACN 

(5-baffle 
liner) 
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PTV - Large Volume Injection Mode 

• Higher sensitivity thanks to solvent vent: 
   - Up to hundreds μL injection volume 
   - Sample pre-concentration during  solvent evaporation 
• Efficient transfer of low and high boiling compounds 
• Trace and ultra-trace analysis 
• Reduced sample preparation steps 
• Decreased original sample size and lower solvent 

consumption and waste 

Injection 

Evaporation  
(Solvent split) 

Transfer 

Cleaning 





26 

PTV - Large Volume Injection Mode 

Parameters Typical setting Aim 

Temperature 
(PTV initial temperature) <10 °C solvent BP 

Minimum solvent vaporization and 
no loss of low boiling compounds  

Time 
(Time before the transfer 
phase begins) 

 0,02-0,10 

Flow   
(Carrier gas flow through the 
split line) 

Low 
(10-20mL/min) 
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PTV LV - Injection Speed 
10 uL injection volume solvent vent at different injection speeds 

PTV 
 
 
SPLIT FLOW 
SPLITLESS TIME 
SEPTUM PURGE 
CARRIER FLOW 
OVEN 
ECD 
LINER 

75°C hold 0,50 min 
2,5°C/s to 300 °C hold 2 min  
14,5°C/s to 330°C hold 5 min 
50mL/min 
2 min 
5 mL/min – CONSTANT 
1.2 mL/min 
40°C hold 3 min, 22°C/min to 180 °C, 5°C/min to 270°C, 30°C/min 
to 320°C hold 3 min 
300°C 
6-baffles 

Slow injection speed (1uL/s) 
allows a progressive more 
efficient solvent evaporation 
during injection step 
 
Injection time must be long 
enough to complete the injection + 
solvent vaporization 

1 uL/s 

50 uL/s 
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PTV LV - Injection Time 

5 uL injection volume solvent vent at different injection times 

PTV 
 
 
 
SPLIT FLOW 
SPLITLESS TIME 
SEPTUM PURGE 
CARRIER FLOW 
OVEN 
 
ECD 
INJECTION 
SPEED 
LINER 

75°C (see chromatograms for inj time) 
2,5°C/s to 300 °C hold 2 min,  
14,5°C/s to 330°C hold 5 min 
 
50mL/min 
2 min 
5 mL/min – CONSTANT 
1.2 mL/min 
40°C hold 3 min, 22°C/min to 180 °C, 5°C/min to 
270°C, 30°C/min to 320°C hold 3 min 
300°C 
1 uL/s 
6-baffles 

0,04 min 

0,10 min 

0,15 min 
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PTV – LV Evaporation Step 
Evaporation (Solvent 
split) 

Parameters Setting Aim 
Ramp 
(PTV heating rate to vent the 
solvent) 

14,5°C/s  Complete vaporization of 
solvent and minimized loss of 
volatile compounds 

Temperature 
(Maximum allowed temperature 
for solvent venting) 

Close to the pressure 
corrected solvent BP 

Time  
(Time for solvent) 

Solvent volume dependent 

Flow  
(Carrier gas flow through the open 
split line) 

Moderate  
(50ml/min) 

Please note: This is an optional step 
Recommended to be added when injecting over 10µl or in case 
flooding occurs 
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PTV LV – Vent Time 

1,80 min PTV 
 
 
 
SPLIT FLOW 
SPLITLESS 
TIME 
SEPTUM 
PURGE 
CARRIER 
FLOW 
OVEN 
ECD 
INJECTION 
SPEED 
LINER 

75°C hold 0,02 min 
14,5°C/s to 89 °C hold 1,80 min 
2,5°C/s to 300 °C hold 2 min 
14,5°C/s to 330°C hold 5 min 
50mL/min 
2 min 
5 mL/min – CONSTANT 
1.2 ml/min 
40°C hold 3 min, 22°C/min to 180 °C, 5°C/min to 270°C, 30°C/min to 
320°C hold 3 min 
300°C 
1 uL/s 
Sintered 

PTV 
 
 
 
SPLIT FLOW 
SPLITLESS TIME 
SEPTUM PURGE 
CARRIER FLOW 
OVEN 
ECD 
INJECTION 
SPEED 
LINER 

75°C hold 0,02 min 
14,5°C/s to 89 °C hold 1,00 min 
2,5°C/s to 300 °C hold 2 min 
14,5°C/s to 330°C hold 5 min 
50mL/min 
2 min 
5 mL/min – CONSTANT 
1.2 ml/min 
40°C hold 3 min, 22°C/min to 180 °C, 5°C/min to 270°C, 30°C/min to 
320°C hold 3 min 
300°C 
1 uL/s 
Sintered 

50 uL injection volume solvent vent at different vent times 

1,00 min 
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PTV  LV - Transfer 
Transfer step: sample vaporization 
and transfer to the column Parameters Setting Aim 

Ramp 
(PTV heating rate to 
evaporate and transfer the 
analytes; during the heating 
ramp the split line is closed) 

2,5°C/s Slow heating rates allows a 
slower solvent evaporation, 
therefore the generated 
vapor cloud is smaller and it 
can easily restrained be 
restrained by the liner 

Temperature 
(Maximum temperature for 
evaporating high boilers) 

Last eluting compound BP 
dependent   

The temperature must be 
high enough to evaporate 
the high boilers but 
preventing their degradation 

Time  
(Time to assure the 
complete  transfer of the 
components to the column; 
when the maximum temp is 
reached the split line is re-
opened) 

= Splitless time Splitless time should be 
long enough to assure the 
transfer of all the analytes 
and should be set equal to 
the transfer time to avoid 
sample loss due to an early 
split line opening 
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PTV - Liners For Splitless Injection Mode 

Liners enable: 
• Correct sample 

vaporization 
• Analyte transfer to 

the column 

Liners can be: 
• Straight or baffled 
• Empty, packed, 

sintered  
• 1 or 2 mm ID 
• Inertness toward the analytes 

Need advize for your 
application?  
We are here: Ask us at 
analyze.eu@thermofisher.com 

mailto:email@thermofisher.com
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Backflush 

- Important parameters and considerations 

- Liners and other consumables 

- Maintenance 
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PTV in Backflush Mode 

• Why was backflush developed? 
 

• Main reason: Column degradation caused by high boiling matrix 
compounds, such as sugars, sterols, triglycerides,…. 

• The phase of the column ends up in a MS source and dirties up the 
surfaces. 

• Protection of the MS source 
• Longer column lifetime 

 
 

• And to possibly shorten the analysis time 
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Injection 
Transfer to pre-column and analytical column  

Analytes 

Matrix 

PTV Backflush Operation (1) 

• Analytical set up 
• 3-way valve in carrier gas line 
• 2 m pre-column 

• 0.53 mm ID, deactivated 

• T- connector to column 
• Restrictor  

• To purge the T-piece, and 
 flush the inlet during backflush  

 

• During injection 
• Standard carrier gas flow 

• Compounds move through pre-column 

• High boilers travel slowly 
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Backflush   
Clean pre-column and Injector during analysis run 

Analytes 

Matrix 

PTV Backflush Operation (2) 

• Activate backflush 
• 3-way valve switches 

• After last compound of interest entered 
the analytical column 

• Carrier flow is redirected 
• Analysis runs as usual 
• Pre-column is back-flushed 

 

• Backflush operation 
• On during analytical run 

(Concurrent to analysis) 
• High boilers get backflushed 

• Through regular split outled 

• Insert liner gets cleaned 
• By restrictor line 
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EtG with GCMS and PTV Backflush 

Data courtesy from 
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PTV Backflush – Pre-Column Choice 

Matrix • Uncoated, deactivated 
precolumn 

• Very course separation 
of matrix and target 
analytes 
 

• 2 m*0.53 mm ID 
 

• Pro’s: Cheap and easy 
• Con’s: Sometimes 

separation is needed 

• Coated column with 
phase 

• More precise separation 
of matrix and target 
analytes 
 

• 1 m*0.53 mm ID 
• Usually 0.1 µm film 

thickness will do! 
• Pro’s: Better separation 
• Con’s: Price, and 

backflush time starts later 
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Common Issues and Solutions 

- Absorption effects 

- Peak shape degradation 
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• Effect of the sample matrix (By-products) on the chromatography of the 
solutes of interest:  
 

 Calibration with clean solution may provide wrong results. 
 
 

 
• Solution: Calibrate in the matrix 
• Solution: Use internal standards 
• Solution: Standard addition method 

 

Matrix Effects 

Compound BrandA BrandB
Methamidophos 1.51 1.28
Acephate 1.83 1.36
Omethoate 1.78 1.23
Dimethoate 1.44 1.11
Diazinon 1.27 1.06
Ethion 1.36 1.09
Parathion methyl 0.9


Tabelle1

				Solvent		Heating		Evaporation		Total

				Hexane		89		80		169

				Toluene		61		86		147

				Diethyl ether		78		85		163

				1-Propanol		77		166		243

				Methanol		72		263		335								Compound		BrandA		BrandB

				Water		220		539		759								Methamidophos		1.51		1.28

																		Acephate		1.83		1.36

																		Omethoate		1.78		1.23

																		Dimethoate		1.44		1.11

						Carrier gas		Required residence times [s]										Diazinon		1.27		1.06

								2 µL Hexane				2 µL Water						Ethion		1.36		1.09

								Fog		Band		Fog		Band				Parathion methyl		0.9

						Hydrogen		0.35		1.2		1.6		5.3

						Helium		0.47		1.6		2.2		7.3

						Nitrogen		2.7		8.9		12.5		41.3





Tabelle2

		





Tabelle3
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• Typically: All liners have active sites that need to be disabled.  
Matrix does that job perfectly well.  

• In case of adsorption issues inject approx. 5 times with matrix after liner 
replacement or use analyte protectants to cover the active sites. 
 

Linearity Issues – Liner Needs Matrix 
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Why Do We Perform Sample Clean Up? Chromatography 

No clean up 

Clean up 
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• Chlorinated pesticides in sediment sample  
(= Uncleaned, heaviest environmental matrix) 

 

• 50 injections: 
- Breakdown of DDT 

- Increase of DDD 

- Increase of methoxychloor 

 

Adsorption in the Liner 
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• Chlorinated pesticides in sediment sample, with clean up 

  (Cleaned, heaviest environmental matrix) 

 

• 50 injections 

 

Sample Clean Up - Robustness 
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• Typical chromatogram and spectrum of septum bleed 
• The source is almost always the septum of the vials, especially when stored for 

a longer time or when pierced several times. 
• But another source is the septum of the injector port itself: It will have the same 

pattern! 
 

Septum Material - Inside the Vial 
RT: 0.00 - 19.76
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ALS_FS_1 #2046 RT: 13.36 AV: 1 NL: 1.74E6
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• Some samples contain a lot of particles. 
• The particles will have an effect on the column and eventually the peaks 

will tail. 
 

•  It is better to filter the extracts. 
•  Or if this is not possible: Choose a liner with glasswool, 

 it will act as a filter for the column 
 

Column Quality - Protecting the Column (1) 

Injection 1 

Injection 100 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jbpjAmspTbLJIM&tbnid=P5v-ywcXTGKLJM:&ved=0CAUQjRw&url=http://www.alibaba.com/product-gs/474874163/autosampler_vials_sample_vials_glass_vials.html&ei=YMtCUv3JPOSA0AXHxIHwBw&bvm=bv.53077864,d.d2k&psig=AFQjCNGdecj_6tVcB1aAjI_3WlGJDS8Ucw&ust=1380195545987085
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8wvHD_MRSESOUM&tbnid=9_-mNWsTkGCruM:&ved=0CAUQjRw&url=http://chromservis.cz/group/hints-and-tips&ei=yMtCUtqiNK6X0QWOl4GACg&bvm=bv.53077864,d.d2k&psig=AFQjCNHKymSgcENgDMta84SrO2LYLalNGg&ust=1380195645416344
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•  Some samples contain a lot of heavy matrix like sugars, fats. 
•  Simply removing 30cm of the front of the column should generate better 

 peakshapes.  
•  The better solution is to add a guard column in front of the analytical  

 column. 
•  Better refocussing (Better chromatography) 
•  NO retention time shift when doing maintenance 
 

Column Quality -  Protecting the Column (2) 

 
 
 

Injection 1 

Injection 100 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jbpjAmspTbLJIM&tbnid=P5v-ywcXTGKLJM:&ved=0CAUQjRw&url=http://www.alibaba.com/product-gs/474874163/autosampler_vials_sample_vials_glass_vials.html&ei=YMtCUv3JPOSA0AXHxIHwBw&bvm=bv.53077864,d.d2k&psig=AFQjCNGdecj_6tVcB1aAjI_3WlGJDS8Ucw&ust=1380195545987085
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8wvHD_MRSESOUM&tbnid=9_-mNWsTkGCruM:&ved=0CAUQjRw&url=http://chromservis.cz/group/hints-and-tips&ei=yMtCUtqiNK6X0QWOl4GACg&bvm=bv.53077864,d.d2k&psig=AFQjCNHKymSgcENgDMta84SrO2LYLalNGg&ust=1380195645416344
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•  Some samples contain a lot of heavy matrix like sugars, fats. 
•  If a guard column does not help and the complete column needs to be  

 replaced in under 500 injections…  
   …consider using backflush. 

 But take care: If this is a possible solution then it is best to use 
concurrent backflush so the matrix is eliminated from a pre-column, and 
never reaches the analytical column. 

 

Column Quality - Protecting the Column (3) 

 
 

Injection 1 

Injection 100 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jbpjAmspTbLJIM&tbnid=P5v-ywcXTGKLJM:&ved=0CAUQjRw&url=http://www.alibaba.com/product-gs/474874163/autosampler_vials_sample_vials_glass_vials.html&ei=YMtCUv3JPOSA0AXHxIHwBw&bvm=bv.53077864,d.d2k&psig=AFQjCNGdecj_6tVcB1aAjI_3WlGJDS8Ucw&ust=1380195545987085
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8wvHD_MRSESOUM&tbnid=9_-mNWsTkGCruM:&ved=0CAUQjRw&url=http://chromservis.cz/group/hints-and-tips&ei=yMtCUtqiNK6X0QWOl4GACg&bvm=bv.53077864,d.d2k&psig=AFQjCNHKymSgcENgDMta84SrO2LYLalNGg&ust=1380195645416344
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•  In all the previous slides the column got the blame for this phenomenon. 
 
 

•  But adsorption effects in the liner can cause bad transfer to the GC 
column and so also peak tailing. 
 

Take Care! It Can also be the Liner 

 
 

Injection 1 

Injection 100 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=jbpjAmspTbLJIM&tbnid=P5v-ywcXTGKLJM:&ved=0CAUQjRw&url=http://www.alibaba.com/product-gs/474874163/autosampler_vials_sample_vials_glass_vials.html&ei=YMtCUv3JPOSA0AXHxIHwBw&bvm=bv.53077864,d.d2k&psig=AFQjCNGdecj_6tVcB1aAjI_3WlGJDS8Ucw&ust=1380195545987085
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8wvHD_MRSESOUM&tbnid=9_-mNWsTkGCruM:&ved=0CAUQjRw&url=http://chromservis.cz/group/hints-and-tips&ei=yMtCUtqiNK6X0QWOl4GACg&bvm=bv.53077864,d.d2k&psig=AFQjCNHKymSgcENgDMta84SrO2LYLalNGg&ust=1380195645416344
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• PAH standards 
injected after a very 
heavy 
environmental 
matrix 

• Make sure the 
column is clean 
and all heavy 
compounds are 
eluted  

• Also if the ramp is 
fast: The high 
boilers “move” into 
the column bleed. 

 

GC End Temperature 

8 - 39.45 SM: 7G

37.0 37.5 38.0 38.5 39.0
Time (min)

 
 

 

RT: 38.35
SN: 13RMS

RT: 37.62
SN: 13RMS

RT: 37.56
SN: 29RMS RT: 38.29

SN: 21RMS
RT: 37.44
SN: 14RMS

RT: 37.55
SN: 299RMS

RT: 38.29
SN: 219RMS

RT: 37.43
SN: 170RMS

RT: 38.20
SN: 64RMS

 
    

     
  
    

  

 
    

     
  
    

  

 
    

     
  
    

  

Oven: 40ºC (8min)- 
10ºC/min-280ºC (01min)- 
2ºC/min-300ºC (1min) 

 

Oven: 40ºC (8min)- 
10ºC/min-280ºC (01min)- 
2ºC/min-300ºC (8min) 

 

Oven: 40ºC (8min)- 
10ºC/min-280ºC (01min)- 
2ºC/min-320ºC (8min) 
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• Chromatogram in FullScan mode is showing excessive column bleed. 
• Normal column bleed has intensities below 1e7. 

 
• Column bleed will end up in the MS source and dirty it up quickly. 
• It is not visible in SIM or in MS/MS, so often this is a “hidden” problem. 

 

Column Bleed 

RT: 0.00 - 44.89
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• UK: Kerry Challenger and Greg Johnson 

• France: Benedicte Gauriat, Celine Thevenin, Lavergne Laurent 

• Germany/ Austria: Klaus Schrickel, Joachim Gummersbach , Jörn Logemann, and Urs Hofstetter 

• Italy: Elena Cicieri, Davide Facciabene, Debore D’Addona,  

• Nordic: Jörn Hannaum 

• Spain: José Antonio Muñoz 

• Benelux: Interscience 

• Switzerland: Brechbühler 

• Europen GC and GC-MS sales support expert: Elena Ciceri 

• Global product specialists: Cristian Cojocariu, Dominic Roberts, Richard Law, Giulia Riccardino 

• Typical profile for every specialist: More then 10 years of GC and GC-MS analytical 
expertise, in many cases longer! 

- OR……email: analyze.eu@thermofisher.com 

 

 

 

Analyses Team for GC and GC-MS in Western Europe 
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• Liner Selection guide 
• Chrom Expert site 

 
• Downloadable applications 

 
 
 
 
 
 
 

Resources 

http://www.separatedbyexperience.com/documents/Liner_Selection_Guide.pdf
http://www.separatedbyexperience.com/chromexpert/
https://appslab.thermofisher.com/
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Any Questions? 

 
 
 
 
Do you have additional questions 
or do you want to talk to an expert from 
Thermo Fisher Scientific? 
 
Please send an E-Mail to analyze.eu@thermofisher.com 
and we will get back to you. 

mailto:analyze.eu@thermofisher.com
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