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Background Figure 1.
When using a UHPLC system, narrow column ID, or sub-2 pym par- Ideal Flush Connection
ticle column, overall system dead-volume is an important variable
to minimize. A bad connection can contribute greatly to system-
dead-volume and result in poor peak shape and lower overall ef-
ficiency.

Introduction

The minimization of dead-volume within a UHPLC system is an
important consideration. Additional dead-volume in a system will
lead to more diffusion, thus causing poor peak shape and potential
failing results during method transfers or system suitability test-
ing. When utilizing a UHPLC system, even small amounts of extra Complete Seal
dead-volume created by poor connections can contribute greatly No Dead-Volume
to diffusion, due to the overall decrease in the systems dead-vol-
ume. An increase in the dead-volume of a system, for both UHPLC
or HPLC, can also cause chromatography problems when columns
with smaller inner diameters or core-shell/sub-2 um particles are
used. An incorrect, or poor, connection can be defined as any con-
nection where the base of the tubing used does not sit flushed up
against the inlet of the column and subsequently contributes to
the dead-volume of the system. Although most chromatographers
consider the connection of the column as the largest potential lo-
cation for an incorrect connection, poor connections can happen
in many places throughout the system, including connections from
the autosampler to the column heater.

Figure 2.
Incorrect/Poorly Made Connection

There are two main approaches to creating a zero dead-volume
connection. The first involves swaging your stainless steel tubing
at the exact depth of the columns inlet. While effective, this only
allows for the connection to be used with one specific vendors col-
umns and relies on the scientist’s proper measurements before the
tubing in swaged together. If the distance was measured or imple-
mented incorrectly then the result is a permanent poor connec- Incorrect Tubing Position
tion. The second approach involves the use of a zero dead-volume Dead-Volume Present
connection where the connection is not permanently swaged and
allows for a perfectly flush connection independent of the columns
inlet depth.

This technical note investigates the effects of poor and zero dead-
volume connections using a sub-2 pm particle column on a UHPLC
system.

Experimental Conditions

Two different connections were used on an Agilent® 1290 Infinity Il
system. The tubings were connected directly from the autosampler
to a Luna® Omega 1.6 pm 50 x 2.1 mm column. The same sample
was injected using the same run conditions, the only difference be-
ing the type of inlet connection to the column. The connection from
the columns outlet to the detector remained unchanged throughout
the experiment. The poor connection was made by swaging a fer-
rule to stainless steel tubing with the inner diameter of Vs inch at a
depth that was too short for a Phenomenex column endfitting. The
second connection was made with a SecurityLINK stainless steel
100 um x 250 mm connection.

n Having trouble reproducing this method? We would love to help!
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Figure 3.
Chromatogram of Poor Connection and Good Connection Overlay
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Table 1.
Asymmetry
SecurityLINK .
ST ‘ Poor Connection
1 Uracil 1.72 2.00
‘ 2 ‘ Acetophenone ‘ 1.39 ‘ 1.72 ‘
| 3 | Toluene 1.22 | 1.41 |
| 4  Naphthalene | 1.11 | 1.33 |
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Luna® Omega 1.6 ym C18
50 x 2.1 mm
00B-4742-AN

AJ1-1441
Water/Acetonitrile (35:65)
0.2pL

0.5 mL/min

25°C

UV @ 254 nm

1. Uracil

2. Acetophenone

3. Toluene

4. Naphthalene
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Results & Discussion

The first connection, using the conventional stainless steel tub-
ing and swaging the ferrule at a designated distance, provided an
asymmetry value for naphthalene of 1.33. It can be observed that,
aside from the unretained Uracil peak, the retained peaks have no-
ticeable tailing when this connection was used. The SecurityLINK™
connection provided an asymmetry value for naphthalene of 1.11,
which is a significant improvement to the previously collected
asymmetry value. A noticeable improvement can be seen in all the
peaks in the chromatogram, in terms of width and tailing. All data
was collected in triplicate to confirm peak shape/tailing was due to
poor connection and not an improperly equilibrated column.

It should be noted that the conventional connection required the
use of two wrenches to be installed. Extra time was needed for this

SecurityLINK™ Ordering Information

PEEKsil™ ‘ N -

PEEKsil Double-Sided 10-32 Fittings with %16 in. 0D tubing
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installation to ensure that no leaking at the connection site was ob-
served. The SecurityLINK connection employs a responsive feed-
back that ‘Clicks’ when the connection is complete and the proper
amount of torque has been applied to ensure no leaking will occur.
This enabled the second connection to be made quickly and with
the use of no extra tools.

Conclusion

These results demonstrate the importance of the column connec-
tion with regards to peak shape. The SecurityLINK connection fea-
tured in this technical note provided a zero dead-volume connec-
tion, which minimized the amount of potential diffusion in a system
thus providing good, consistent peak shapes.

ID Length
Part No. (um) (mm)
AJ1-2111 25 100
AJ1-2121 25 150
AJ1-2141 25 250
AJ1-2151 25 300
AJ1-2171 25 500
AJ1-2191 25 750
AJ1-21A1 25 1000
AJ1-2211 50 100
AJ1-2221 50 150
AJ1-2231 50 200
AJ1-2241 50 250
AJ1-2251 50 300
AJ1-2271 50 500
AJ1-2291 50 750
AJ1-22A1 50 1000
AJ1-2321 75 150
AJ1-2341 75 250
AJ1-2371 75 500
AJ1-23A1 75 1000
AJ1-2411 100 100
AJ1-2421 100 150
AJ1-2441 100 250
AJ1-2471 100 500
AJ1-24A1 100 1000

Stainless Steel

Stainless Steel Double-Sided 10-32 Fittings with V46 in. 0D tubing

ID Length
Part No. [(Th)] (mm)
AJ1-1421 100 150
AJ1-1441 100 250
AJ1-1461 100 350
AJ1-1471 100 500
AJ1-1481 100 600
AJ1-1521 125 150
AJ1-1541 125 250
AJ1-1561 125 350
AJ1-1571 125 500
AJ1-1581 125 600
AJ1-1621 254 150
AJ1-1641 254 250
AJ1-1661 254 350
AJ1-1671 254 500
AJ1-1681 254 600

u] Having trouble reproducing this method? We would love to help!
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PEEKSsil
PEEKSsil Single-Sided 10-32 Fitting with %46 in. OD tubing

ID Length
Part No. (um) (mm)
AJ1-2224 50 150
AJ1-2274 50 500
AJ1-2294 50 750
AJ1-22A4 50 1000

PEEK-Lined Stainless Steel
PEEK-Lined Stainless Steel Double-Sided 10-32 Fittings with %6 in. 0D tubing

ID Length
Part No. (um) (mm)
AJ1-3121 25 150
AJ1-3141 25 250
AJ1-3161 25 350
AJ1-3171 25 500
AJ1-3181 25 600
AJ1-3221 50 150
AJ1-3241 50 250
AJ1-3261 50 350
AJ1-3271 50 500
AJ1-3281 50 600
AJ1-3321 75 150
AJ1-3341 75 250
AJ1-3361 75 350
AJ1-3371 75 500
AJ1-3381 75 600
AJ1-3421 100 150
AJ1-3441 100 250
AJ1-3461 100 350
AJ1-3471 100 500
AJ1-3481 100 600
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Trademarks

SecurityLINK is a trademark and Luna is a registered trademark of Phenomenex. PEEKsil
is a trademark of SGE International Pty. Ltd. Agilent is a registered trademark of Agilent
Technologies, Inc.
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