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Appendix

How long will filters last?

This is one of the most frequently
asked questions regarding the
use of filters.

Unfortunately, there is no standard
filter lifetime. You may go for months
with very clean samples and mobile
phase and not have to change your
filters, or they may only make it a few
days. It all depends on how clean your
fluids are and on the condition of the
seals used in your system.

- A good lab practice
tip is to make the
replacement of your
filters or frits part

- - ,
of your system'’s
B0 0 O OO O

preventative
maintenance routine, which typically
occurs every six months to one year.

There will be times when you will need
to change your filter or frit in addition
to the regularly-scheduled changes.
But how do you know when it's time
to change them? Here are some hints
that may help:

» If you notice your chromatogram peaks
coming out later than normal, it may
indicate that your pump isn’t dispensing
the right volume. If everything on the
pump appears to be functioning properly,
and if there is no evidence of a leak, then
the solvent inlet filter may be clogged,
restricting the solvent flow to the pump.

To test this quickly, temporarily remove
the solvent inlet filter from the inlet tube
and re-run a few standard samples. If the
analysis results return to normal, then

it's likely that the pump was not getting
enough fluid with the filter in place.
Replace the filter with a new one, and
begin your analyses again. Do not operate
for long periods without a solvent inlet
filter, as damage to your system may
occur. (Remember this saying: “If in doubt,
throw it out.” Solvent filters are generally
inexpensive, making it easier to be safe
than sorry!)

» If you notice the system pressure
increasing, that's a good indicator
that the frit inside either your inline
filter or your pre-column filter may
need to be changed. As your inline filter
and pre-column filter do their jobs, the
frits inside will collect particles from the
fluid pathway. As more particles are
collected, less room is available for fluid
to move through. Eventually, the pump
has to “push harder” to get the same
amount of fluid through, causing the
system pressure to increase.

To best determine if an inline filter needs
maintenance, start at the end of your
system and, moving backwards toward

the pump, disconnect the fluid pathway
fittings one-by-one, monitoring the system
pressure. Watch to see if the pressure
drops suddenly; if it does, look for the
restriction to be in the portion of the flow
path last removed from the fluid pathway.
If this happens just before a filter, replace
the frit inside the filter housing. (Remember
to be careful and not create a chemical spill
when performing this test.)
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Regulate me!

When it comes to system pressure, inline
pressure regulation is often a necessity.
And that's where Back Pressure
Regulators (BPRs) come into play.

A BPR is a device that creates a static
inline pressure, relatively independent
of the fluid flow rate or viscosity.

But why use a BPR?

There are two main applications that call
for BPRs to be used in HPLC systems.

The first application is

to help prevent noise

on a chromatogram's

baseline. (Noise is the ES
term applied to the
erratic fluctuations on S
the baseline.) As fluid passes through
your system, it will go through some
terrific pressure changes in a short
period of time. If gas is dissolved into
solution, bubbles can form in the
fluid pathway as the mobile phase
decompresses. As these bubbles
pass into the detector’s flow cell,
they can cause the detector’s signal
to change irregularly, resulting in
“noise” on the baseline.

This "noise” makes it very tough
to analyze small peaks on the
chromatogram.

If the noise you are experiencing
comes from bubbles in the flow cell,

www.idex-hs.com

there are two solutions: remove the
gas from the mobile phase, or prevent
bubbles from forming. Using BPRs
won't remove the gas, but they can
help prevent the bubbles from forming.

To use a BPR for this purpose, simply
place it between the
detector’s flowcell and
the waste reservoir.
When the fluid leaves
the column, the BPR
will help ensure the

SECRET REVEALED

mobile phase remains under
pressure as it flows through the
detector, helping to inhibit bubbles
from forming. Keep in mind your
detector flow cell’s pressure limit as
you are selecting the correct BPR for
your application.

A BPR can also help your pump’s check
valves operate more efficiently. Many
standard check valves are gravity-fed
and rely on system back pressure to
work well. If your application doesn't
cause sufficient back pressure to be
developed, your pump’s check valves
may not work correctly. However, a
BPR placed immediately after the
pump (but before the injection valve)
often causes the pump'’s check valves
to operate more quickly and therefore
more efficiently. (Note: For most
HPLC applications, it is unlikely a BPR
would be needed in this location, as
the typical HPLC column will create
sufficient back pressure to ensure
efficient check valve operation.)
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Speaking of pressure...

Sometimes it may be necessary to predict how much pressure might be
created inline by your tubing. Here's a formula we have found to be
very accurate (answer in psi):

AP =] 9.86 x 10-5) (Fd#

Where: AP = pressure drop in psi V= viscoscity in centipoise (cp)

F = flow rate in mL/min d = tubing inside diameter in cm
L = tubing length in cm

Conversion factors

Here are some other useful formulas:

Inches to Millimeters: Inches x 25.4 mm/inch
Inches to Centimeters: Inches x 2.54 cm/inch
Inches to Microns: Inches x 25.4 mm/inch x 1000 pm/mm

((Inches/2) x 2.54 cm/in)2 x volume (uL/inch)
7T x 2.54 cm/inch x 1000 pL/cm3

((Inches/2) x 2.54 cm/in)2 x volume (uL/cm)
TUx 1 cm/cm x 1000 pL/cm3

Diameter in inches to linear

Diameter in inches to linear

Celsius to Fahrenheit (Celsiusx9/5) + 32
Fahrenheit to Celsius (Fahrenheit-32)x5/9
psi to bar psi x 0.06894757

psi to atmospheres psi x 0.06804596

psi to MPa psi x 0.00689476

psi to torr psi x 51.7150733

All About Fittings



All About Fittings

Polymer information

Polymer fittings, tubing and accessories have proven to be superior to stainless

steel in many analytical applications. The following performance information has

been compiled for many of the polymers commonly used in analytical analyses.

Please Note: For more information regarding the properties of the polymers listed below,

please refer to www.idex-hs.com/materials.

Delrin® (acetal). Delrin exhibits excellent
chemical resistance to most organic solvents
as well as to most neutral-pH aqueous
solvents. However, it is not suitable for use
with acids, bases or oxidizing agents. This
polymer’s high tensile strength yields superior,
highly wear-resistant threads and excellent
thread strength.

Maximum operating temperatures (°C):
Fittings 60; Tubing N/A

FEP (fluorinated ethylene-propylene) and

PFA (perfluoroalkoxy alkane). Both of these
polymers are in the same family as PTFE, and
as such are inert to virtually all chemicals used
in HPLC. However, because of their relative
softness and low durability, these polymers are
generally used for low pressure applications.
Choose PFA for high purity applications, or
choose FEP as a general, all-purpose material.
Both FEP and PFA have good thread strength.

Maximum operating temperatures (°C):
Fittings FEP-N/A and PFA-80; Tubing FEP-50 and PFA-80

Halar® ECTFE (ethylene-
chlorotrifluoroethylene). Halar is a member

of the fluoropolymer family. It offers excellent
chemical resistance coupled with a mechanical

strength superior to many other fluoropolymers.

Halar also outperforms PTFE and similar
fluoropolymers in ability to withstand radiation,
making it an attractive alternative for medical
applications. Its exceptionally smooth surface
enhances optical clarity while also helping
prevent the shedding of microparticles into the
fluid stream.

Maximum operating temperatures (°C):
Fittings N/A; Tubing 50

www.idex-hs.com

PCTFE (polychloro-trifluoroethylene). PCTFE
has excellent chemical resistance. In general,
only THF and a few halogenated solvents will
react with it. This resilient fluoropolymer is
ideal for fittings and sealing surfaces and also
has good thread strength.

Maximum operating temperatures (°C):
Fittings 80; Tubing N/A

PEEK" (polyetheretherketone). PEEK polymer
is the flagship member of the poly(aryl)ether
ketone family of polymers. It has excellent
chemical resistance to virtually all commonly
used solvents. However, the following
solvents are usually not recommended

for use with PEEK: nitric acid; sulfuric acid;
halogenated acids, such as hydrofluoric acid
and hydrobromic acid (hydrochloric acid is
approved for use in most applications); and
pure halogenated gases. Additionally, due
to a swelling effect, be cautious in using

the following solvents with PEEK tubing:
methylene chloride, THF, and DMSO in

any concentration and acetonitrile in higher
concentrations. Excellent thread strength.

Maximum operating temperatures (°C):
Fittings 125; Tubing 100

Polypropylene Polypropylene is a relatively
soft polymer commonly used in low pressure
applications, and is especially prevalent in IVD
and similar equipment. Polypropylene is
excellent for aqueous solutions; however, it
should not be used with chlorinated, aromatic,
and some organic solvents. Fair thread
strength.

Maximum operating temperatures (°C):
Fittings 40; Tubing 40
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PPS (polyphenylene sulfide). PPS is a resilient
polymer known for its high tensile strength
and excellent chemical resistance. PPS may
be safely used at room temperature with
most organic solvents and neutral-to-high
pH aqueous solvents. However, it is not
recommended for use with chlorinated
solvents, inorganic acids, or any solvent at
elevated temperatures.

Maximum operating temperatures (°C):
Fittings 50; Tubing N/A

Radel® (polyphenylsulphone). Radel is an
amorphous thermopolymer that is mechanically
strong and offers good chemical resistance.
This polymer withstands repeated autoclave
sterilization cycles without suffering thermal
breakdown. This property, coupled with its
optical clarity, makes Radel tubing an excellent
choice for medical and other applications
where visual monitoring is essential. Radel

is also a readily wetted material, minimizing

air bubble accumulation on the inner walls of
tubing manufactured with this polymer.

Maximum operating temperatures (°C):
Fittings N/A; Tubing 100

ETFE (ethylene-tetrafluoroethylene). As a
member of the fluoropolymer family, ETFE
has excellent solvent resistance. Its physical
properties make it ideal for demanding
sealing applications. While most commonly
used solvents do not interact with ETFE,
take caution when using some chlorinated
chemicals. ETFE has good thread strength.

Maximum operating temperatures (°C):
Fittings 80; Tubing 80

UHMWPE (ultra-high molecular weight
polyethylene). UHMWPE is a well-known and
durable manufacturing polymer. Its physical
properties make it ideal for general, aqueous-
based environments. Take caution when
using this polymer in heavily organic-based
applications. Good thread strength.

Maximum operating temperatures (°C):
Fittings 50; Tubing N/A

Ultem® PEI (polyetherimide). An amorphous
thermoplastic offering high heat resistance,
high strength and broad chemical resistance.
Tubing made from Ultem offers a high degree
of transparency. This polymer withstands
various sterilization methods, such as repeated
autoclaving as well as gamma radiation,
ethylene oxide gas and dry heat. Ultem meets
the criteria for ISO10993, FDA and USP Class VI
certification.

Maximum operating temperatures (°C):
Fittings N/A; Tubing 125

Vespel® (polyimide). Vespel thermoplastic
offers high heat resistance, high mechanical
strength and broad chemical resistance in most
common liquid chromatography applications.
However, it is particularly susceptible to attack
by high pH chemical environments. Vespel

can be autoclaved and sterilized using gamma
radiation. Vespel offers inherent lubricity,
making it ideal as a chemically resistant bearing
surface.

Maximum operating temperatures (°C):
Sealing Components 200; Tubing N/A

Available on the
D App Store

For more Polymer information,

see the Chemical Compatibility
chart on the next page, or
download our free app at the
iTunes store for instant information.
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Glossary

HPLC

An acronym for an analytical technique known as
High Performance Liquid Chromatography, used
in many laboratories around the globe.

Injection Valve

A specialized valve used to introduce a controlled
amount of sample into the mobile phase

for analysis, while causing little to no system
disturbance.

Mobile Phase

Chemical solution pumped throughout
an analytical system for the purpose of
analyzing samples.

Noise
Erratic signal fluctuations on a
chromatogram'’s baseline.

Nut
A common term used to describe the threaded
portion of a fitting system.

OEM
An acronym that stands for Original
Equipment Manufacturer.

Pump

A primary piece of an analytical system that pulls
mobile phase out of the reservoir and pushes it
out through the rest of the system.

Receiving Port

Typically a threaded hole into which a fitting is
attached for the purpose of holding flow path
tubing in place. Low pressure ports typically
have a flat-bottom geometry, and high pressure
ports most often have a coned geometry.

Recorder

A primary analytical system device that
translates the signal generated by the detector
into a plot of signal versus time; most often,
this is usually a computer.

Reservoir (or Solvent Reservoir)
Often a glass or plastic bottle that holds the
mobile phase.

Stainless Steel

Any variety of steel alloys designed for corrosion
resistance. The different varieties - primarily 316
grade - are used to manufacture high-pressure,

chemically resistant HPLC fittings and tubing.

Stationary Phase

The small, chemically-active particles densely
packed into a specialized tube known as a
column and often offering an opposite
chemical environment to that which is offered
by the mobile phase.

Swaging

The process of permanently attaching a ferrule
(usually manufactured from stainless steel) to a
piece of tubing.

Swept Volume

That portion of the volume within a connection
that is part of the flow path; opposite of

"dead volume.”

Tee
A T-shaped union used to connect three
pieces of tubing.

Thread Pitch

Standardized numerical value describing how
close together threads are on a fitting; English
threads have a thread pitch that describes the
number of threads per inch, whereas metric
threads are described by the distance in
millimeters between threads.

Tubing Sleeve

A short length of tubing designed to slip over
capillary tubing, allowing the capillary tubing

to be successfully connected to a port designed
for larger tubing.

UHPLC

An acronym that stands for Ultra High
Performance Liquid Chromatography and
generally refers to chromatographic separation
techniques wherein the inline pressure
approaches or exceeds 15,000 psi (1,034 bar).

Void Volume (or Internal Volume)
The sum total of the dead volume and the
swept volume in a connection.

Waste Reservoir

The last component of a standard analytical
system that safely collects the mobile phase
and sample components after they have
been analyzed.
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