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Coupling capillary columns in gas chromatography (GC) is not an 

operation that is only relevant for the users of the most advanced capillary 

GC methods. Simple single-column separations can also benefit from 

a properly selected and installed precolumn. Precolumns connected 

upstream of the main column can increase the life-time of the column, 

efficiently refocus the analyte bands to result in better separations and can 

be used for more rugged on-column injection in medium-bore columns. 

Additionally coupling devices can also be used for other applications such 

as connecting two columns when a higher resolving power is needed, to 

connect columns of different stationary phase chemistries for optimizing 

selectivity or to mend a broken column. Finally, column connectors are 

also needed for the more advanced applications of GC such as heart-cut 

two-dimensional chromatography, comprehensive GCxGC or column 

back-flushing. 

There are many more GC 

applications that could benefit from 

the use of good column connectors. 

Many GC users are reluctant to use 

column connectors because in 

practice they are not always reliable. 

Indeed a poor column connector 

can destroy much more than a good 

connector could deliver! Moreover, 

coupling capillary columns has never 

been an easy task. Many connectors 

available to date have suffered 

from clear disadvantages. The very 

popular glass press-fit connectors 

are easy to install, cheap and can be 
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# of connections Tailing factor at 10% of height Peak width at 50% of height (s)

0 1.06 0.21

6 1.07 0.23

11 1.08 0.23

Table 1. Dead volume of 6 and 11 Meltfit connections in a narrow-bore column, (RESTEK RTX-5 column, length 10 m, i.d. 100 μm, film thickness 0.4 µm), p = 3.5 bar.

Table1

	 •	 purchase price

	 •	 cost of ownership

	 •	 leak tightness

	 •	 risk of down time

	 •	 dead volume

	 •	 inertness or adsorption

	 •	 extracolumn band broadening

	 •	 thermal degradation

	 •	 size

	 •	 mechanical stability 

	 Recently, an instant column 

connector has been developed that 

combines the excellent properties 

of glass connectors with the leak-

tightness and mechanical stability 

of metal connectors. In principle, 

this Meltfit technology uses heat 

and gas-pressure to shrink a glass 

tube around the column. According 

to the founders of the company 

the idea was born in a brain-storm 

session where people from the 

packed-column years of GC jealously 

reflected on the early days when 

packed columns were connected 

using heat-shrinkable Teflon tubing. 

A low melting glass was used to 

replace the Teflon and the Meltfit 

technology was born. The principle 

of the technique is shown in 

Figure 1. 

Leak-tightness
Leak-tightness was tested both 

under elevated pressure conditions 

and under vacuum operation. Leak 

detection for operation at elevated 

pressures was performed visually 

used with a wide range of column 

diameters. Unfortunately they 

are prone to leaking especially in 

temperature programmed operation 

or at high temperatures. 

	 Metal connectors with ferrules 

have a significantly reduced risk 

of leakage, but are much more 

expensive and need to be closely 

adapted to the size of the column. 

They can also induce metal-catalysed 

degradation and are difficult 

to install. As a result of all these 

problems many users have avoided 

the use of connectors whenever 

possible. Only if their use cannot be 

avoided have connectors been used. 

The decision to use either, press-fit 

or metal is a compromise of many 

factors including: 
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Figure 1. Principle of the Meltfit device. Columns are inserted into a small glass tube made of low-melting proprietary glass (softening temperature 380 ˚C). After 
heating, a small gas pressure (typically between 1 and 2 bar) is applied. The softened glass then closes tightly around the connector. The insert shows a schematic 
drawing of a connection and a photograph of a real connector. In our laboratory the Meltfit connectors were subjected to a series of critical tests. The test protocol 
included tests for leak tightness, inertness (both in terms of adsorption as well as with regard to surface catalysed degradation) and dead-volume. 

Figure1

n

C

M

Y

CM

MY

CY

CMY

K



27feature article — capillary GC instrumentationseparation science — volume 1  issue 3

performance. Air ingress is absent 

as indicated by the relative levels of 

�X�B�U�F�S �W�F�S�T�V�T �O�J�U�S�P�H�F�O �B�O�E �P�Y�Z�H�F�O 

and the low absolute values of the 

last two components.

using leak-detection �uid. Tests were 

performed up to pressures of 20 bar 

using helium as the carrier gas. Even 

at this very high pressure no leaks 

were seen. Air ingress under vacuum 

conditions was evaluated using 

mass spectrometry (MS). Even in the 

most critical MS, the ToF analyser, 

no ingress of air was detected. 

�5�I�F �S�F�T�V�M�U�T �P�G �U�I�F�T�F �F�Y�Q�F�S�J�N�F�O�U�T 

are shown in Figure 2. In MS it is 

standard practice to monitor the 

leak tightness by looking at the 

�T�J�H�O�B�M�T �P�G �O�J�U�S�P�H�F�O�
 �P�Y�Z�H�F�O �B�O�E 

water. After the installation of a new 

column these are very high, but they 

should decrease rapidly. A very good 

indicator for a fully leak-tight system 

is the level of water. For a good 

connection the water level should be 

above that of air and nitrogen. 

	 Figure 2 shows a comparison of a 

standard press-�t connection and 

the Melt�t technology. At vacuum 

conditions press-�t connectors will 

always show a small, but not very 

relevant, leakage. 

	 The Melt�t connector 

demonstrates a much better 
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Figure 2. Leak tightness of a Melt�t connector versus a standard press-�t coupling. (vacuum operation courtesy Jan Blomberg, Shell, Amsterdam).
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Figure 3. Results of the Grob and Donike test for multiple numbers of Melt�t connectors. 
Grob test: RESTEK RTX-5 column, length 10 m, i.d. 100 �m, �lm thickness 0.4 µm), p = 3.5 bar. 
Donike test: RESTEK Rxi-5ms column, length 30 m, i.d. 0.32 mm, �lm thickness 0.25 µm).  p = 1.6 bar. Amounts introduced onto the column: 5 ng/compound.
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