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Both GC and LC are widely used in today’s analytical lab. Each 
technique has its advantages. In recent years HPLC has increased 
in range of application mostly because of the ease of use and 
shorter sample preparation. Yet GC still offers the best sensitivity and 
separation power. 

The coupling of LC to GC offer the best of both world:
- Simple sample preparation
- Sample enrichment
- High resolution of compounds
- High sensitivity

In LC-GC technique, the sample is separated using typically NPLC. 
The LC allows selective isolation of groups of compounds then 
transfer to the GC by mean of on-column large volume injection.

 Get the best of both techniques...

LC-GC

 Combining power of HPLC and GC



LC-GC 9000 LC-GC 9000

 Routine work? No problem!

The dedicated software makes the LC-GC9000 a routine instrument. 
Once the method is setup, a sequence of sample can be programmed. 
The software controls all the instruments (Phoenix pump, Trace GC, 
PAL Autosampler and Exachrom or Chromeleon acquisition system).

Mode of operation:
- Standard mode: one transfer per LC run
- Multi transfer mode: Several transfer per LC Run. The pumps are 
placed on Hold after each transfer for the duration of the GC run.
- Peak detection transfer: The transfer is triggered by the detection of a 
peak on the UV detector.

 Technique

The principle of the LC-GC coupling is in itself 
simple:

After separation on the LC column the fraction 
of interest is transfered via the transfer valve 
onto the GC column by large volume injection 
technique. The faction transfered is analyzed 
by the GC or GC/MS. A backflush of the LC 
column can be performed at any time.
Solvent evaporation can be performed by:
- Partially concurrent solvent evaporation
- Concurrent solvent evaporation
Volatile can be preserved and analyzed using 
the Partially concurrent solvent evaporation
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 Simple application for complex matrices

LC-GC coupling has been successfully used in the 
following:
- Food matrices
- Petrochemical and industrial samples
- Environmental samples, 
- Pharmaceutical samples
- Biological samples.

Any sample in complex matrices.

There are many applications published using LC-GC techniques.
For more information on the technique please refer to Dr. K. 
Grob & Dr Biederman extensive work on the subject as well as 
Dr. Fausto Munary work. 

LC-GC-FID chromatograms of low concentration esters in extra virgin oil
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Notable applications:

- Mineral oil (MOSH/MOAH) in foods, by Maurus Biederman, Koni Grob
- On-line HPLC-GC-FID for the evaluation of the quality of olive oils though the 
methyl, ethyl, and wax esters by Maurus Biederman, Carlo Mariani, Urs Hofstetter
- Separation and characterization of fatty acids methylester (FAMES) from middle 
distillates in Biodiesel blends by automated on-line LC-GC by Fausto Munary, 
Daniela Cavagnino 

Other applications by LC-GC coupling:
Brominated flame retardants, PAHs in aerosol particles , Organic acids in aerosol, 
PAHs in sediment, gama-Oryzanol in rice lipids, Steryl esters in cocoa butter, 
Vegetable oils (beta-sitosterol) in milk fat, PCBs, Paraffins in food stimulants and 
packing materials, Carbazole-type PAHNs in air. PAHs in chainsaw exhaust, , 
Enantiomers of gama-lactones in edible oils, Pesticide residues in water, Volatile 
compounds in edible oils , etc...

 Years of Applications...

 ...Yours is Here!

MOSH (Mineral Oil Saturated Hydrocarbon) Chromatogram
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The Phoenix 9000 is a pulse-free micro HPLC syringe pump, 
developed for precise and accurate delivery of mobile phases 
at pressures up to 35 MPa (5076 psi) and flow rates from 1 to 
4000 μL/min selectable in 1 μL/min step.

The TRACE 1310 GC is the latest technology breakthrough 
conceived to substantially elevate performance in QA/QC 
and routine laboratories. With its newly developed proprietary 
injectors and detectors, available as user-exchangeable, 
instant connect module, the TRACE 1310 GC platforms 
offer greater flexibility over previous instrumentation and 
drastically reduce the cost of ownership.
The PAL HTC-XT autosampler delivers error free operation 
as well as flexibility, speed and accuracy for the best results

 Instrumentation...

 Configurations...

Standard configuration:

- Phoenix 9000 binary pump
- Trace 1310 LAN with Large volume  
injection system and FID
- Data system includes:
 - Computer
 - Control software
 - Chromeleon data system 
- UV detector
- Start up kit

Options:

Phoenix 9000 Ternary pump
LC Detector (choose type)
Trace 1310 GC: 
 - Large volume PTV injector
 - FID, NPD, ECD, NPD, FPD, TCD 
MS: 
 - Single Quad
 - Triple Quad
 - Q Exactive Orbitrap GC 
Autosampler: CTC PAL HTC-XT
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Phoenix 9000 Pump:
 Available in 2 or 3 pump configuration
 Pumping syringe capacity:  20mL 
 Flow rate:    1 to 4000µL selectable in 1µL/min step 
 Flow rate precision: 0.1% from 100µL/min (at constant temperature)
 Operating modes: Constant pressure, Constant flow, LC-GC 
 Operating pressure:  0 - 35MPa (0 -5075psi),
          0.1MPa steps or in 1 psi steps 
 System safety pressure: 35MPa (0 - 5075psi) 
 External module for 2 additional pumps

Trace 1310 GC
Column Oven: 
  
 32 Ramps/33 Plateaus 
 From a few degrees above ambient to 450 °C. 
 Maximum heating rate: 125 °C/min
 Oven cool-down (22 °C ambient):
  450 °C to 50 °C in less than 4 minutes 
 Large Volume Options (450 µL routinely injected). 
 Heated Solvent Vapor Exit valve. 
 Digital flow controller
 Detectors Flame Ionization Detector 
 Minimum Detectable Level (MDL): <1.4 pg C/s
 Sensitivity: >0.03 Coulombs/gC
 Linear dynamic range: >10^7 (±10%)

 Specifications...
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