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Principle of Operation
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In a conventional split/splitless injector, the amount of carrier gas used for analytical
separation is typically on the order of 1 milliliter per minute (mL/min), while the split flow
plus the septum purge flow may be as high as 50 times this amount. The novel module
essentially eliminates large helium consumption by decoupling the gas used for the analysis
from the gas used for maintaining split and purge flows. The split and purge flows are
accomplished using nitrogen, while the carrier gas remains helium. This allows for all the
advantages of helium operation with mass spectrometers (inertness, sensitivity, and safety)
while at the same time conserving helium, a limited natural resource. Using a laboratory
nitrogen gas generator with the module also allows for reducing the frequency of
high-pressure cylinder changes from months to years.

Figure 4 on page 4 illustrates the injector module in the default mode of operation.
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Figure 4. The Instant Connect Helium Saver Injector Module in Default Mode
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Nitrogen gas enters near the top of the inlet in the same manner as a conventional S5L and
pressurizes the inler. The nitrogen flow is caused to flow down the bore of a glass liner, then

around the outer diameter and our a split venr located near the top of the injector. A

small-bore srainless-steel rube runs along the side of the injecror body in order ro prehear a
small helium flow. The small helium flow is selecrable berween rwo levels, typically 4 mL/min
or 0.1 mL/min based on the setring of a valve contained in a compartment o the left of the
inler housing thar uses fixed capillary restrictors and a set head pressure. The helium flow is
delivered into the base of the heated injector body ar a junction near the tip of the analyrical
column, bur before a short segment of tubing that acts as a back diffusion barrier. The insert

derails are illustrated in Figure 5

Figure5. Instant Connect Helium Saver Injector Module Insert
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The inler is pressurized with nitrogen, but when the helium delivery is ser to 4 mL/min (the
default condirion), the column consumes 1 mL/min of helium (if that is the desired flow
rate), while the 3 mL/min excess is diverted upward, contributing to the bulk nitrogen gas
purge in the confines of the injector body. The 3 mL/min of upward helium flow is sufficient
to prevent significant back diffusion of nitrogen inro the carrier gas stream. In the defaulr
condirion, marrix residuals residing in the injection port liner are precluded from entering the
analytical column. During an injection sequence, (illustrated in Figure 6 on page 5) the
helium flow is switched to 0.1 mL/min, which acts as a residual purge to keep the gas delivery

line free from injected solvents and contamination.

Figure 6. The Instant Connect Helium Saver Injector Module in Injection Mode
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During this time, nitrogen acts to sweep the injected analytes onto the column for the
durarion of the splitless time when in splitless mode, or for a few seconds (the helium delay
time) when in split mode. The short (12 mm) back diftusion barrier offers very low flow
restriction and residence time for analytes, resulting in identical retention times and peak
shapes. The low residence time of analytes in the back diffusion barrier as well as a proprietary

inert coating also ensures no activity toward fragile or surface acrive analyres.



