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A previous application note [1] has shown that multiple GC signals and MS sig- nghllghts
nals can be acquired from a single sample injection. When a 3-way splitter is . .
connected to the end of a column, column effluent can be directed proportionally ~ *  Backflush —a simple technique to

to two GC detectors as well as the MSD. This multi-signal configuration provides remove high boilers from the

full-scan data for library searching, SIM data for quantitation, and element selec- column faster and at a lower

tive detector data for excellent selectivity and sensitivity from complex matrices. column temperature to cut down
analysis time and increase column

The system used in this study consists of a 7683ALS, a 7890A GC with lifetime.

split/splitless inlet, 3-way splitter, uECD, dual flame photometric detector .

(DFPD), and a 5975C MSD. Figure 1 shows four chromatograms from a single + The milk e_xtract example shows

injection of a milk extract. The synchronous SIM/scan feature of the 5975C MSD that a 7-minute 280 °C backflush

provides data useful for both screening (full scan data) and quantitation (SIM cleaned the column as well as a

data). DFPD provides both P and S signals without the need to switch light fil- 33-minute 320 °C bake-out. The

ters. cycle time was reduced by more

. . - o . than 30%.

Noticeably in the full scan TIC in Figure 1, a significant number of matrix peaks .

were observed after 32 minutes. It is not uncommon to add a “bake-out” oven * Using backflush, excess colymn

ramp to clean the column after analyzing complex samples. The bake-out period blegd and heayy residues will not

is used to quickly push the late eluters out of the column to be ready for the next be |ntrodgced into the MSD: thl{S

injection. Therefore, it is common to use a higher oven temperature than reducing ion source contamination.

required for the analysis and an extended bake-out period at the end of a normal
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Figure 1. Four chromatograms collected simultaneously from a single injection of a
milk extract.
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over program to clean out the column, which adds to the cycle time and short-
ens the column lifetime. Adding the bake-out period to the milk extract analysis,
additional matrix peaks were observed even up to 72 minutes, while target com-
pounds already eluted before 42 minutes. This means that 30 minutes were lost
in productivity for each injection.

Backflush [2] is a simple technique to drastically decrease the cycle time by
reversing the column flow to push the late eluters out of the inlet end of the
column. Late eluters stay near the front of the column until the oven tempera-
ture is high enough to move them through the column. When the column flow is
reversed before the late eluters start to move down the column, these late
eluters will take less time and at a lower oven temperature to exit the inlet end
of the column.

There are many benefits in using backflush:

+  Cycle time is reduced (no bake-out period, cooling down from a
lower oven temperature)

+  Column bleed is reduced (no high-temperature bake-out needed), resulting
longer column life

» Ghost peaks are eliminated (no high boilers carryover into subsequent runs)

+ Contamination that goes into the detector is minimized, which is especially
valuable for the MSD (less ion source cleaning)

Figure 2 shows three total ion chromatograms from the Agilent 7890A GC/
5975C MSD. The top chromatogram is a milk extract analysis with all the target
compounds eluted before 42 minutes (over program goes to 280 °C). However,
an additional 33-minute bake-out period at 320 °C was needed to move the high
boilers out of the column. This bake-out period was almost as long as the
required time to elute all target compounds. The middle chromatogram is the
same milk extract analysis stopped at 42 minutes with a 7-minute backflush
post-run at 280 °C added to the analysis. The bottom chromatogram is a blank
run after the backflushing was completed. The blank run shows that the column
was very clean after backflushing. The example shows that a 7-minute backflush
cleaned the column as well as a 33-minute bake-out.

The milk extract example in Figure 2 illustrates the backflush technique in reduc-
ing cycle time and column bleed. The cycle time was reduced by more than 30%
and the column was kept at 280 °C, without going to the bake-out temperature

It took an additional 33 min
and heating the column to 320 °C
‘ to remove these high boilers
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Figure 2. Three total ion chromatograms comparing the results with and without

backflush.

of 320 °C. A column effluent splitter or
QuickSwap is required to do the
backflush.
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