
MicroJet Cryo-Trap
< MODEL: MJT-1030Ex >

High efficiency cryo-trap achieving -196ºC in GC oven!
Now with 30% saving of nitrogen
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To analyze trace components in gases or evolved gases from a continuously heated sample, cryo-trapping of these gases 
at a narrow section of the head of a separation column is required. Also rapid desorption of the trapped analytes is also 
required for sharp peaks to appear on the chromatogram. This product has been developed based on a completely new 
and innovative patented design concept to meet these requirements.  

What is a cryo-trap using Micro Jet?

Principle and flow diagram ( US patent: 6190613B1)

The product allows nitrogen gas to flow through the thermal 
exchange coil immersed in liquid nitrogen at a rate of 3 – 7 L/min. 
Nitrogen is liquefied and blows against and cools the narrow 
section of the head of separation column in GC oven. Therefore, 
target analytes are trapped at the section of the column. By closing 
the EM valve, the cooled nitrogen jet is instantly shut down. Then 
the heated circulating air in the GC oven will heat the column at a 
rate of some 800 ºC/min to desorb the analytes trapped. Also, the 
newly designed Micro Jet tube prevents moisture in air from 
freezing on the surface of the column. This will facilitate operation 
in elevated temperature environment with high humidity.

Fig.1 Flow diagram of MJT-1030Ex

Cooling speed, low temperature stability, 
and thermal desorption speed

The temperature reaches near -196 ºC within two minutes upon 
blowing the liquid nitrogen jet. Once the jet is stopped, the 
temperature jumps up at a rate of 800 ºC/min, thus giving sharp 
peaks of the trapped compounds on the chromatogram.
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Fig.2 Gas flow inside Micro Jet tube
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Cryo trapping at the head of separation column
and thermal desorption

The Micro Jet tube is so designed that nitrogen gas is blowing out 
from the both ends of the tube. This design prevents moisture in
air from freezing on the column. If the column is covered with ice, 
abnormal split peaks on the chromatogram may result.
Employing the newly devised anti-icing fitting, the consumption of 
nitrogen and liquid nitrogen decreased by 30 % compared with our
older model, MJT-1030E. Further, by adjusting the flow of nitrogen 
gas, the separation column can be cooled down to any desired 
temperature as shown below.

Nitrogen consumption vs. trapping efficiency

Compounds trapped

Target cooling temperature (ºC)

Liq. N2 consumption (mL/min)
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* Less than 1/3 of competitors’ nitrogen consumption
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Fig.3 Cooling speed, low temp. stability, and desorption speed
GC oven temperature: 40 ºC
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Three Features

2. Rapid cooling and thermal desorption
In the conventional trapping method using an adsorbent such as 
TENAX, an external heater is required to achieve rapid desorption of 
trapped compounds. In this system the thermal desorption is 
achieved efficiently utilizing the GC oven, thus affording ideal
separation of low boiling compounds while preventing abnormal 
peak shapes.

3. Automated analysis of any thermal zone 
of EGA thermogram of a sample using 
Multi-Shot Pyrolyzer (EGA/PY-3030D)

The example shown on the right is the EGA thermogram of a 
ceramic composite material obtained by continuous program heating, 
of which the thermal zones A through D are auto-analyzed using the 
Multi-Shot Pyrolyzer. DBP, a plasticizer, is found in zone A and wax 
in zone B, while polybutylmethacylate and polystyrene are found in 
zones C and D, respectively.
Using this system, the total of four-hour analysis process including 
the heating steps for zones A through D as well as GC/MS analysis 
can be fully automated.

Fig.5 EGA thermogram of ceramic composite and 
automated analysis of thermal zones
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1. Efficiently traps low boiling compounds
5µL of a lighter gas is injected into GC, then the gas is cryo-trapped 
for a period of 10min at the head of capillary separation column. 
After stopping the cooled nitrogen jet, the GC/MS analysis is 
performed. The result is shown in Fig. 4 on the right. It is found that 
carbon dioxide, n-propane, iso-butane, n-butane, and n-pentane are 
completely trapped.
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Integration with other products

1. Combination with the Multi-Shot Pyrolyzer
[ Automated analysis can be performed in heart-cut analysis
of evolved gases as shown in Fig. 5.]

2. Combination with a sample preparation devices
[ Purge & trap or head-space sampler ]

Combination with EGA/PY-3030D

N2 gas

Combination with sample preparation device

N2 gas

Sample preparation
device

Fig.4 Trapping performance using a lighter gas
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Separation column: Ultra ALLOY+-1 (Frontier-Lab, L = 30 m, i.d. = 0.25 mm, df = 0.25 µm)
GC oven: 40 ºC
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Automated analysis/improved reproducibility - Analysis of residual oligomers in PS -

Using both the conventional method (trapping by immersing 
the head of separation column in liq. N2 Dewar in opened GC 
oven) and MicroJet Cryo-Trap, the reproducibility in 
determining residual oligomers in polystyrene (PS) by 
thermal desorption (TD) was compared. The results show 
that the MicroJet Cryo-Trap method gave better 
reproducibilities (RSD) for monomer and trimer than with 
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Reproducibility of residual oligomers in PS
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Analysis of residual oligomers in PS by thermal desorption GC

* For details see technical notes PYA1-001 and PYA1-002 on http://www.frontier-lab.com/
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Specifications (US patent: 6190613B1): 

♦ Cooling temperature: About -196 ºC (Nitrogen flow rate: ca. 7 L/min, GC oven temperature: 40 ºC)
♦ Automated control/temperature monitoring: Through EGA/PY-3030 D or PY-2020 iD
♦ Separation columns: Capillary separation column (id. 0.25 mm or less, Metal or Fused Silica )
♦ Power requirement: 100 VAC, 0.5 A
♦ Required GC system**: Agilent GC, Shimadzu GC, Thermo Fischer GC, 

** This product may not be installed, if other device is installed on top of GC oven.

Package contents and accessories: Flow control unit, micro-Jet assembly, liquid nitrogen container (2 L)

Utilities: Liquid nitrogen (2 L minimum), nitrogen cylinder (secondary pressure: 6 kg/cm2)

Options: 25 L liquid nitrogen container set and thermal exchange coil.
(Liquid nitrogen container is recommended to be purchased locally.)

http://www.frontier-lab.com/
1-8-14, Saikon, Koriyama, Fukushima, Japan
Phone: +81-24-935-5100

AH11051101(MJT-1030Ex_Ver1.06E)

the conventional method due to the fact that using the 
MicroJet Cryo-Trap the carrier gas flow stays constant 
because the entire separation column is situated in the GC 
oven. Shown below is an analysis example of PS in which a 
PS sample was program-heated from 40 to 200 ºC at a ramp 
rate of 20 ºC/min with 20 min hold at 200 ºC, and the gases 
released from the PS sample were trapped and analyzed.


