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raphite Ferradles

austRauian / INTERNATIONAL FERRULE - PRICE LIST

THE “PERFECT” CONNECTION FoR GC AND GLASS/CERAMIC TUBES
ALSO GRAPHITE / POLYIMIDE FOR GC/MS ( VACUUM APPLICATIONS )

Graphite Ferrules - All sizes to 2.0inch ID 500 DEG C MAX IN AIR
- have been proven in over 25 years production by "UNLIMITED" IN AN
Chromalytic Technology “millions” being sold “world-wide”” mainly INERT GAS
through some of the leading chromatography distributors and OEMs. ~ SOFT AND MALLEABLE
Full range of sizes from 0.3mm ID for capillary columns right up & WITH NO PHASE

to 2.0-in for preparative columns and industrial applications; TRANSITIONS

Industrial Applications : glass/ceramic tubes : reactor/catalyst tubes, pump glands gas cells
there is a size to fit ALL applications !
If we haven’t got it already we will guarantee to make it for you ! . . . re feasibility !
Some features . . .
® Maximum temperature use to 500 deg-C or much higher in a “capture fitting”
or if protected in an inert atmosphere (>1000C+)
® soft and malleable and extrude into shape to fill minor imperfections
in tubing and “distorted fittings”.
® have an ideal “feel” for use with glass and fused silica capillary tube to help
avoid crushing on over-tightening.
® They will not stick or bind to tubing and the nut/ferrule can simply be slid off the
tubing for re-use—reduce use of exoensive once-off metal ferrules for many applications
Specifically for GC . .. ALL types of GCs are catered for including OEM specific
ferrules; for example HP/Agilent inlet seals, injector liner O-rings; 8mm, 1/4,
5mmOD for Carlo Erba / Fisons /Thermo / Shimadzu;
capture type cup GC column seals. Etc

OEM Engquiries Welcome

3 basic Profiles are available . .
e SF - Single (Piece) Ferrule for Swagelok and similar fittings eg Parker.

GF - Front ferrule design for use with a “backing ferrule” or in Chromalytic “butt-type’” con-
nection fittings, injection systems.

J Short profile - ’short” specially designed for HP/Agilent GC capillary GC column inlet seals.

. .Graphite O-rings (6.35mm and 6.5mm ID) . . . for HP/Agilent GC injector liners.
Cup Graphite Seals for CE /Fisons /ThermoQuest /Shimadzu
and the NEW CT graphite capture fittings - Enquire !
Capture Ring graphite seal for §mm OD Fisons/ CE/TQ liners.

Graphite/Polyimide Ferrules - 1/16” (various ID reducers), 1/8”, 1/4”ID max
- raw material tends to be cost prohibitive - Other Sizes to special Order

These are precision machined ( and NOT moulded ) to give a perfect fit in all
Swagelok and Parker 1/16-in fittings.

They are made from 15% graphite/polyimide selected by . .

Chromalytic Technology as being the best compromise in softness non-stickability”
and crack resistance. They are preferred over Graphite Ferrules for vacuum operation

or use in GC/MS for reduced air diffusion.

For long term use - they may tend to “dry out” and may crack on re-tightening after use at
high temperature.
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MINIMUM ORDER $25.00

CUSTOM SIZES ARE AVAILABLE
& MAY INCLUDE
AN ADD-ON TOOLING cOST
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Other Specials
- or small “runs”
a tooling Cost may applies

Single Piece Front Ferrule Type
Ferrule Size / Cat.# Ferrule Size / Cat.#
1/16” to : 1/16 to :
0.3mm SF100/0.3G 0.4mm GF100/0.4
0.4mm SF100/0.4G 0.5mm Gf£100/0.5
0.5mm SF100/0.5G 0.8mm GF100/0.8
0.8mm SF100/0.8G 1.0mm GF100/1.0
1.0mm SF100/1.0G 1/16” GF100
1.2mm SF100/1.2G
1/16” SF100G 1/8” GF200
1/8” to : 1/4”t03/16” | GF400/300
0.4mm | SF200/04G I 1/4to 6mm | GF400/M6
0.5mm SF200/0.5G 1/4” GF400
0.8mm SF200/0.8G
1.0mm SF200/1.0G « o1
12mm | SF200/1.2G S,{’;ﬁg'f
1/16” SF200/100G O-rings
31/186,, gggggg 635mm | GFO-6.35HP
14 to 6.5mm GFO-6.5HP
0.5mm SF400/0.5G
0.8mm | SF400/0.3G In(lgilgfgls GFOAHP
1/16” SF400/100G 03 GFO.4HP
1/8” SF400/200G ) e e
6mm SF400/M6G “amm ‘
1/4” SE400G 0.5mm GF0.8HP
3/8” SE600G 0.8mm GF1.0HP
12" SF800G 1.0mm GF1.2HP
5/8” SF1000G 1.2mm
3/4” SF1200G
7/8° SF1400G (standard) GF100/0.3HP
1.0-in SF1600G 0.3mm GF100/0.4HP
1-1/4-in SF2000G 0.4mm GF100/0.5HP
1-1/2-in SF2400G 0.5mm GF100/0.8HP
1-3/4-in SF2800G 0.8mm GF100/1.0HP
2.0-in SF3200G 1.0mm GF100/1.2HP
Metric 1.2mm
Smm SEM5G
10mm SEM10G Fisons/CE/ CF0.3Fis
12mm SEM12G 0.3mm CF0.4Fis
14mm SEM14G 0.4mm CFO0.5Fis
16mm SEM16G 0.5mm CF0.8Fis
18mm SEM18G 0.8mm CF1.0Fis
25mm SFM25 1.0mm CF8.0Fis

Double-Hole Ferrules

SFM32

8mm

Note : Teflon and PEEK ferrules are also
available for HPLC / LC / FIA applications

No-Hole Ferrules (blank)

Graphite/Polyimide ANY size !
1/16”-1/4” ID . . . for SL Tube Fittings to your
0.3mm SF100/0.3VG1 Specifi ca!lon S
0.4mm SF100/0.4VG1 Generous Discounts
0.5mm SF100/0.5VG1
0.7mm SF100/0.7VG1
0.8mm SF100/0.8VG1 . <
1.0mm SF100/1.0VG1 bulk” orders
1.2mm SF100/1.2VG1
1/16” SF100VG1
1/8” SF200VG1 Gom, @ 5 ]
Vi SRR Graphite “pseudo” O-Rings
1/4” SF400VG1 1.0”ID SF30.0/25.4/6.0-4.2-1.8G

Prices include packing in plastic vials (10-pk), unless specified otherwise. . . .

1/8” Double-hole

1/16” Double-hole

GF2x0.5HP

-1 suffix designates order Quantity : each; -50 for a 50-pk at 15% Discount

. packed in plastic vials or separately for large sizes. eg packed onto a foam rod for extra strength in transit re GF fragility etc and at our discretion !
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SF100/2xM0.5G

GF200/2xM0.5G
SF200/2xM0.5G
SF200/2xM0.8G

Also available—bulk-packed - for large quantities.

SF100/00G
SF200/00G
SF300/00G
SF400/00G
SF600/00G
SF800/00G




MINIMUM ORDER $25.00

CUSTOM SIZES ARE AvAILABLE
. () . . & MAY INCLUDE
AN ADD-ON TOOLING cOST

ausTrALIAN / INTERNATIONAL FERRULE - PRICE LIST iy 2016

“®YTNOTALL
CUSTOM FERRULE sreciFicaTionNs THINGS ARE POSSIBLE” 7
To Order . . . Custom-made "Specials" “pseudo” O-RING
- Ferrule Size Specifications required ( accurate vernier /micrometer) Cone —
Sizein.. .Inches ... mm Diameter
Material Required Tolerance Required + ‘
- Graphite [] =
- 15% Graphite /Polyimide |:| Il oD b 4T
Us D
- Teflon (PTFE) L] K
- PEEK ] Egife
- Kel-F Tefzel [] (X)
Other (but specify) []
ID iy
oD % “
L — L 4—p
Length {L)
L= (Shoulder Length + Taper Length One-Piece Swagelok Cone Ferrule SF400G SF30.0/25,4/6.0-4.2-1.8G
SL TL The Cone Angle is generally incidental in production - but typically
q for the SF type ferrules (X)=17 degrees +/-1 deg
Cone Diameter (CD) D + 0"’_3 to 0.75 mm for The shape is actually determined by all other dimensions
Tip strength The Overall Length (L) is the easiest parameter for Us to vary in
Q Hity R ired production simply by varying the Shoulder Length (SL)
uantity Require
Typical Ferrule Dimensions and Tolerances (sizes in inches)
Catalog # ID L SL CD oD 0.0125 0.0135
SF100/...G 0.3 1/16" 0.170 0.100 0.075 0.125 0.4mm 0.0160 0.0175
GF ..HP 0.3mm-1/16" 0.090 0.050 0.072 0.125 8.;mm 88;3 88;;2
GF1001..HP |0.3mm-1/16"  [0.120 0.080 0.072 0.125 0.8m 0,031 0.032
GF100/ ... 0.3mm-1/16" 0.135” 0.095 0.075 0.125 -ommm : :
SF200/.G | 0.4mm-1/8" 0.250” 0.120 0.135 0.250 1.0mm 0.040 0.042
SF400/..G [ 0.5mm-1/4" 0.255” 0,120 0.260 0.375 1.2mm 0.047 0.049
HP O-ring 6.35mm,6.5mm | 0.100” 1/16 0.063 0.0645
SF600G 3/8" 0.320” 0.160 0.390 0.500 1/8 0.125 0.1265
SF800G 172" 0.375” 0.160 0.520 0.675 1/4 0.250 0.252
SF1000G 5/8” 0.400” 0.160 0.660 0.815 0.375 0.387
SF1200G 3/4” 0.450” 0.180 0.790 0.945
SF1400G /8 0.525” 0.200 0.790 1.125 Graphite Ferrules will squash into
SF1600G 1.0” . 0.575: 0.250 1.040 1.25 shape and actual sizes are far less
ggggggg ;—é’/’Z (1)%(5)” 8%471(5) ;ggg 1.75 critical than for metal ferrules.
Typical L +0.005” ANY Size - IF it is practif:all
Manufacturing I J0AE -0.005 ... THEN we can make it !
TRl RS D +0.002 -0.000 Types include "capture type" and "cup seals"
Cons g?gle x) :8888 '8888 and "encapsulated” ferrules . . . Enquire!

BUT! We suggest YOU draw it exactly to

scale first to PROVE it is feasible
in principle in the first place!

* tighter tolerance is possible but generally at extra cost
Cone Tip Thickness 0.015-0.040” depending on GF ID
commensurate with GF fragility - and at Chromtechs’ discretion

Custom Precision Machining
® Metal ... in ANY material, Brass Stainless Steel - any grade 303/304/316/Inconel. Brass
® ANY type of plastics ... Vespel Graphite/polyimide; Teflon; PEEK / Kel-F / Nylon / polypropylene etc
"small" runs a specialty ... We do NOT try and compete with large auto-repetition shops

... If you can buy mass-produced / cast or moulded products we can't compete . . . we "specialise in specials"

Prices include packing in plastic vials (10-pk), unless specified otherwise. . .. Also available—bulk-packed - for large quantities.
-1 suffix designates order Quantity : each; -50 for a 50-pk at 15% Discount
. .. packed in plastic vials or separately for large sizes. eg packed onto a foam rod for extra strength in transit re GF fragility etc and at our discretion !
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MINIMUM ORDER $25.00

CUSTOM SIZES ARE AVAILABLE
& MAY INCLUDE
AN ADD-ON TOOLING coST

raphite Ferradles

austrauian / INTERNATIONAL FERRULE - PRICE LIST J
FERRULES - STRAIGHT prices PER 10-Pk (OR EACH) — IN USD / AUD

Catalog # Fitting Size Hole ID Description

USD/AUD QTY

In AUSTRALIA Prices are the same but in AUD
SF100G 1/16” 1/16” Ferrules, Graphite,1/16"1D
GF100 1/16” 1/16” Ferrules, Graphite, FRONT,1/16"1D

qw GF200 1/8” 1/8” Ferrules, Graphite, FRONT, 1/8"1D
i

SFM5G Smm Ferrules, Graphite, Varian Smm ID

GF400 1/4” 1/4” Ferrules, Graphite, FRONT,ID

SF400G 1/4” 1/4” Ferrules, Graphite,1/4"1D

SF600G 3/8” Ferrules, Graphite,3/8"

SEMI2G-1 12mm Ferrules, Graphi

SF800G 1/2” 1/2” Ferrules, Graphite,14mm 1D Metric 42.00 10-pk
SFEM14G-1 14mm 14mm Ferrules, G

SF1200G-1 3/4”

SF1600G-1 1.0”
SFEM25G-1 25mm 25mm
SF2000G-1

Ferrules, Graph ite,25mmID Metric

SF2800G-1

% GFO-6.35 1/4” ID O-Ring ~ 1/4” Graphite O-Ring HP Inlet Splitter Liner 25.00
- GFO-6.50 6.55mmO-Ring  6.55mm Graphite O-Ring HP Splitless Liner 25.00 10-pk

Quantit

NOTES : Graphite Ferrules . y

: , Discount
2 Sizes of HP ferrules for HP/Agilent 5890 in Order $25.00
GF100/- - -" - HP size to fit standard HP inlet seal nut (0.125-in long ) min Oraer pv. !
GF- - - HP a short version to fit shallow recess HP nut ( 0.090-in Long $25-399, 1ess 0 /z
CUSTOM Ferrules : ANY size to order - providing it is physically feasible for us to make ! $400-1500 Iess_ 15%
We need accurate dimension "specs” OD/ID/Overall Length / Shoulder Length and /Cone 0D (where necessary) $ 15_00+ Enquire !
To strengthen the Cone Tip. Applies to Net Order

Note : for Swagelok Ferrule shapes the cone angle is normally 17-deg

There may be a "once-off" tooling charge USD90( <1/2"ID ) to $150 depending on size

® Jfthis is required tor a “special” ie not already a stock item.

Discounts : apply depending on Total $ Order value or on Qty (each) .. . at your best rate!

o USD$25 - 399, 0%; USD$400 —1499, 15% .. . Also OEM and Distributor Discounts PLUS FREIGHT COST

Int’l Air Courier
Delivery Times : Availability - most standard sizes are ex stock in reasonable Qtys USD:SOpZ:EOOQ
Production Lead Time : most sizes are ex-stock or 4-5 days production for qty to 500 each; -'I-. Ip ONLgY
larger qty approx 7+ days from date of order . . . Plus transit time ( approx 5 days to USA ) +Loca
Shipping : 10%GST
In Australia via Local Courier Aud $15 per 3kg; $25 Interstate (metro) Melbourne( metro) $15.00
International - Air Express Courier Door-to-door. Interstate $25.00

Prices include packing in plastic vials (10-pk), unless specified otherwise. . .. Also available—bulk-packed - for large quantities.
-1 suffix designates order Quantity : each; -50 for a 50-pk at 15% Discount
.. . packed in plastic vials or separately for large sizes. eg packed onto a foam rod for extra strength in transit re GF fragility etc and at our discretion !

Australian Distributors
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MINIMUM ORDER $25.00

raphite Ferrales -
ausTrRaLIAN / INTERNATIONAL FERRULE - PRICE LIST s 2016

FERRULES - REDUCING rrices Per 10-Pk (OR EAcH) - IN USD / AUD

Catalog # Fitting Size Hole ID Description USD/AUD QTY
In AUSTRALIA Prices

SF100/0.3G Ferrules, Graphite,1/16"1Dx0.3mmID

SF100/0.4G I Ferrules, Graphite,1/16"1Dx0.4

SF100/0.8G 1/16” Ferrules, Graphite,1/16"1D

SF100/1.2G 1/16” 1.20mm Ferrules, Graphite,

SF100/2xM0.5G 1/16” DblHole Ferrules, Graphite,1/16x1Double0.5mmID

GF200/100 1/8” 1/16” Ferrules, Grar

SF200/0.5G

SF200/1.0G 1.0mm

SF200/1.2G 1.2mm Ferrules, Graphite,1/8"x1.2mmID

SF200/100G 1/16”

SF200/2x0.5G

SF300/100G

SFMS8.5/5./8mm.5G ? Ferrules, Graph ite,18mmx5mmx4.5mm1D
GF400/200SP

SF400/100G

SF400/0.8G

SF400/200G Ferrules, Graphite,1/4"x1/8”ID 25.00 10-pk

SF400/300G

GF400/200

GF2
SF600/00G 3/8” Ferrules, Graphite,3/8” NoHole 42.00 10-pk

Ferrules. Graphite,0.3mmID HP Short 25.00 10-pk
GF100/0.4 Ferrules. Graphite,0.4mmID 25.00 10-pk
GF100/0.8 Ferrules. Graphite,0.8mmID 25.00 10-pk

Prices include packing in plastic vials (10-pk), unless specified otherwise. . .. Also available—bulk-packed - for large quantities.

-1 suffix designates order Quantity : each; -50 for a 50-pk at 15% Discount
.. . packed in plastic vials or separately for large sizes. eg packed onto a foam rod for extra strength in transit re GF fragility etc and at our discretion !

- Importers & Manufacurers
:7 E www.chromtech.net.au

CH > dorery Py
Website NEW : www.chromalytic.net.au E-mail : info@chromtech.net.au Tel: 03 9762 2034 ... in AUSTRALIA
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MINIMUM ORDER $25.00

raphite Ferrales -
austrRaAN / INTERNATIONAL FERRULE - PRICE LIST ———

FERRULES - REDUCING & STRAIGHT PRICES PER 10-PK (OR EACH) - IN USD / AUD

Catalog # Fitting Size Hole ID Description USD / AUD QTY
In AUSTRALIA Prices are the same but
15%Graphite Polyimide SF100VG1 1/16” 1/16” Ferrules, 15% PolyiideGraphite,1/16"1D

SF100/0.5VG1 1/16” Ferrules, 15% PolyiideGraphite,1/16"x0.5mmID

SF100/1.2VG1 1/16” 1.2mm Ferrules, 15% PolyiideGraphite,1/16"x1.2mmID 36.00 10-pk

o

Teflon(PTFE)

SF400T 1/4” 1/4” Ferrules, Teflon, 1/4”ID 36.00 10-pk

SF100PK 1/16” 1/16” Ferrules,PEEK,1/16”ID

Some CUSTOM
“pseudo” Cone

Graphite

Graphite "pseudo™ O-ring

Cylindrical

NOTES: Graphite Ferrules
SF-Type designates for a Swagelok Fitting :
Chromtech offers only a Single Cone type ( normally SL metal ferrules requires Front and Back cone configuration)

Quantity
Discount
min Order $25.00
$25-399, 1ess 0%
$400-1500 less 15%
$1500+ Enquire !
Applies to Net Order
Any Sizes - by combo !

CUSTOM Ferrules : ANY size to order - providing it is physically feasible for us to make

We need accurate dimension "specs" OD/ID/Shoulder Length(SL)/Overall Length (L)/ and ConeDiam where necessary to strengthen
the Cone Tip. Large ferrules are NOW packed on a “foam” support rov tp minimise damage in transit / handling where necessary!
Note: for Swagelok Ferrule shapes; the cone angle is normally 17-deg and by default !

There may be a "once-off"" tooling charge of USD90( <1.0"ID ) to - $120(>1"ID . .. depending on size & complexity
. jf this is required tor a “special” ie and is NOT not already a stock item.

Delivery Times : Availability - most standard sizes are ex stock in reasonable Qtys
Production Lead Time : most sizes are ex-stock or 4-5 days production for Qtys’ up to 200 each;

PLUS FREIGHT COST
Int’l Air Courier

larger Qtys’ approx 7-10+ days from date of order . . . PLUS transit time USD95 per 5009
Shipping : + $20perKg

In Australia via Local Courier Aud$15 per 3kg; $25 Interstate (metro) +Local ONLY
International - Air Express Courier Door-to-door. 10%GST

USA : USD 95.00 per 500g, plus $20per Kg, Melbourne( metro) $15.00

Transit lime : approx 3 to 5 days ( most countries eg UK, USA, Canada ...) Interstate $25.00
Other Countries - please enquire!
Payment by Bank Transfer or Credit Card via on-line PayPAL

( we send a separate PP Invoice on request ).

Prices include packing in plastic vials (10-pk), unless specified otherwise. . .. Also available—bulk-packed - for large quantities.
-1 suffix designates order Quantity : each; -50 for a 50-pk at 15% Discount
. .. packed in plastic vials or separately for large sizes. eg packed onto a foam rod for extra strength in transit re GF fragility etc and at our discretion !




Fer r U I eS can be made of graphite, Vespel® (polyimide), Vespel®-graphite mixtures,

and Teflon® (polytetrafluoroethlyene, PTFE) Even though graphite is not a polymer,
its characteristics are more similar to the synthetic polymers than metal ferrules.
Attributes of these ferrule materials are summarized in Table 1.
Graphite and polymeric ferrules have several advantages for use in gas chromatography
over metal (especially hard metal) ferrules:

* They can seal against imperfect surfaces with little force

* They can be used with virtually any type of tubing or column including glass
and fused silica

* They can also be hand drilled with a pin vise to get the right size for any given
tube or column
However, because they are organic and porous, graphite and polymeric ferrules
do have some general weaknesses that constrain their uses as well:

» Polymers have a limited temperature range (compared to metal ferrules)

» They are more permeable to air infiltration (a function of polymer density)

* They sometimes come out of their commercial packaging, or the lab
drawer, contaminated. They are then a source of ghost peaks and baseline disturbances.
Contamination comes from poor manufacturing processes as well as poor choices in packaging
(the contamination comes from the packaging).
A common practice is to leave ferrules in GC oven prior to use for conditioning

* They can also interact with sample components or solvent causing tailing or losses,
especially at trace levels

Graph It has been a favorable ferrule material for capillary column use from the beginning of
gas chromatography. It is very forgiving because it is so soft and can deform and seal in almost any space.
Graphite is easy to identify because it can bedeformed, or scratched.
Incorrect size ferrules can sometimes be used easily either to expand the hole to accommodate '9
a larger column or to compress a larger ferrule just by putting it on the column and tightening % o
the fitting a little more than usual. z u
The graphite is easily reformed in both cases to create a near perfect seal. ﬁ
However, this malleability can lead to one of the biggest problems with graphite ferrules as well. Q.
This ability of graphite to reform can cause it to extrude through openings in fixtures into adjacent sp
Graphite pieces can end up contaminating areas like the bottom of the inlet or the detector jet.
These graphite pieces can interact with sample causing losses, tailing, and can become a constant source
of contamination as graophite is an absobent
A second major problem with 100% graphite ferrules is that they are very permeable to air due to
their semi-lamated structure.
So, when using air sensitive columns (e.g., carbowax) or detectors (
e.g., mass spectrometers or ECDs) Graphite/Polyimide are preferred - much more dense & impermeable.
Some inlet and detector designs use graphite ferrules wherein the graphite is contained within a
secondary metal tube.
This provides the benefits of graphite ferrule material, while greatly addressing the issues of deformation,
extrusion, and air diffusion.
Graphite Ferrules are resilent enough for glass and ceramic tube use.
Chromalytic have a unique market extening sizes to fit tube size from 1/16"x0.3
up to a Maximum od 2.0inches (50mm) ID

Po Iy| mide isa polymer with high temperature stability ( 310-35-degC max ) and low outgassing.
Because of its relatively high temperature stability, polyimide is the coating of choice for the outside

of fused silica columns. Polyimide ferrules are easy to identify because they are brown (see Figure 1).
Polyimide is very hard but is softened with admixtures of Graphite and under pressure in-situ can be
molded into shapes that match fitting profiles, and devices typically designed for metal ferrules.

Even though it has high temperature stability, polyimide softens when heated, problematic ‘o =
in high-heat zones. It tends to bind onto the tube and can fix inside the fitting. ;

For this reason, 100% polyimide ferrules find most use outside the GC oven. ’
These are preferred over metal ferrules for room temperature or low temperature connections hd?

since they are much more forgiving than metal ferrules when sealing against flawed tubing, ' ‘

they can also be removed without having to be cut off the tubing. ‘

They also have low air permeability.

~ +61(0)3 9762 2034 Australian Distributors
Importers & Manufacurers
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Graph |te/PO|y| Mide (15% is common) greatly reduces binding . m a

The mixture retains the benefits of:
* Being able to be molded into desired shapes . %
+ High temperature stability -

* Ferrule does not extrude when tightening ‘.
 Can seal against imperfect surfaces P .
+ Has low air permeability .

* Soft enough for use with fused silica
Because of these benefits, graphite/polyimide ferrules are the dominant ferrule type when making
fused silica column connections in the GC oven.
Graphite/polyimide ferrules do tend to shrink with temperature cycling, so they need to be retightened
several times (after cool down) within the first 10 temperature programmed runs or so.
Extended use above 300degC also tend to "dry out" the polymer and may carck on re-tightening

PTFE ferrules and other similar fluoro polymers ( PFA and ETFE ) are very inert

and have minimal interaction with samples and solvents.

They are very easy to seal, often requiring only hand tightening.

When disconnecting fittings, PTFE fittings slide right off the tubing and can be re-used multiple times.
However, PTFE ( TEFLON ) they have the most restricted upper temperature limit (250degC)

and are somewhat permeable to air, so use inside the GC oven is quite limited.

PTFE ferrules are used primarily for low temperature applications requiring the

most inert connections, and for tubing connections outside the oven - for more reliable, easily
adjustable and removable connections.

PTFE ferrules are lower cost and are often used for compressed air supply lines for valve actuators.

ETFE (Tefzel) is a melt polymer compare to PTFE (which is sintered) and thus harder
and less air permeable than PTFE and often preferred for solvent lines in LC/HPLC applications

P B I Fel’l‘u I es ( experimental by Chromalytic ) . . . offer potential higher temperature useage
than Polyimide versions fused silica and GC/MS are targeted uses

Customer feedback on PBI Ferrules s welcome

Website : www.chromtech.net.au E-mail : info@chromtech.net.au TelNo : 03 9762 2034 . . . in AUSTRALIA



Gas chro matog raphy relies on tubing, plumbing for gas flows and ferrules for sealing connecting fitting
and would not be a practical routine technique without ferrules

— these essential consumables that provide a pressure seal between the atmosphere and the gas flow path.
Ferrules are used in junctions that can be disconnected and remade. Proper selection and use of ferrules
ensures a reliable installation. Incorrect selection and/or implementation can cause problems and can affect

the quality of analytical results.

Chromatogrphy Plumbing

The need for a leak-free and reliable flow path is essential in gas chromatography.

In particular the requirements of GC fittings are quite demanding compare to normal plumbing

They must be able to withstand high temperatures for long periods of time and wide variations as
experienced in GC ovens for example. Connections outside the oven and ar near amient conditions

are far less demanding or where constant temperatures are use such a valve oven, inlet or detector.

Ferrules are used to provide a seal between a tube and a fitting; union, a valve, a transfer line, or device
requiring attachmentt of a tube or chromatography column. For permamnent connection, then the tubes can be
soldering, braising, cementing, etc. can be used.

Aferrule is used to make a resusable connection The simplest ferrule seal uses some easily deformable material
such as a rubber gasket or O-ring commom in many industrial and domestic situations.

Unfortunately, such a connection cannot satisfy the special requGC and liquid chromatography is more
demanding requiring sealing material with unique characteristics.

* Use of gases with very high diffusivities — these gases (He and H2) can be prone to leakage

« Air can also back diffuse through leaks, even against a pressure gradient

- Many of the detectors used in GC can detect air leading to raised detector baseline and increases drift

- Many of the stationary phases used in GC are sensitive to air through oxidation which will lower column

and increase column activity to polar compounds, as well as increasing detector noise adur to bleed of liquid
phase decomposition products

« Larger leaks of course will waste gas, which can be quite expensive (e.g., when using High Purity grades
required for some sensitive detecors; GC-MS, Helium lonisation and even TCD

* Leaks in the sample flow path will vent sample (inlet side) or effluent

(detector side) causing errors in the a result in loss of sample and cause errors and inconsistenies in results

* Where mass flow control is required , leaks can cause serious errors in retention time (packed column inlets
but more so with low flow rate capillary columns), with variations in split ratios.

Exacerbated byvariations in temperature, vibration, and time. Some of these effects can be offset by using
chemical standards where such leaks leaks are constant,

M etal Fel‘ru | €S come in two basic designs: one- and two-piece.

Swagelok is the premier manufacturer of two-piece ferrule designs and the defacto standard over many years.
The two-ferrule design has some advantages (at a price premium) over single ferrule designs.

Swagelok fittings are ubiquitous in the GC laboratory.

Single-ferrule formats serve the same purpose as two-ferrule designs. Parker and VICI-Valco are examples
Itis MOST important to match both the ferrule and fitting with those from the same manufacturer

and NOT to mix them..

Hard metal ferrules (#316SS) are only used with similar hard tubing material.

The seal is actually made over a relatively narrow region near the tip of the ferrule.

The cone design of the ferrule directs the tightening force from the nut to the back of the ferrule to its cone tip which
in turn compresses onto the underlying tube.

If the tube is a glass or fused-silica column, it would break.

Soft metal (#304SS) or polymeric tubes, in contrast, will deform, allowing the ferrule to “bite” into them permanently.
» Metal ferrules can be used at high temperatures and can withstand wide temperature cycling, and are ideal
for fixed installation in heated zones such as valve ovens and heated inlets and detectors.

» However, when used for extended periods at high temperatures, the ferrule can sieze into the fitting.

« If overtightend they can also distort both the ferrule and the fitting so that on reuse orientaion may be different
requiring even more excessive force to re-swage them into a good seal

- In some situations they just won't reseeal and in fact may need to be cutoff the tubing and replaced

» Hard metal ferrules usually come in either brass or stainless steel.

Stainless steel is more inert than brass and is required for normal sample paths.

Outside the sample path, use the same ferrule material as the fitting or fixture.

One should never use a stainless ferrule with a brass fitting or fixture becuse steel is harder and can permanently
damage the fitting. A brass ferrule can be used with a stainless fitting if you are prepared to cut off the ferrule
if it becomes scored.
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Metal Ferrules nhave a number attractive attributes . . .

» Metal has the least permeability to air

* Metal fittings and ferrules can effectively seal over the largest pressure and temperature range
 Metal fittings and ferrules are extremely rugged and can take a lot of abuse

 Metal fittings can be and remade many times (if not over tightened)

Problems arise . . . however, because of there hardness, and failures can occur:

 Improper matching of ferrule and seat designs (avoid using/mixing generic fittings and ferrules)
» Over tightening can cause irreversible damage to the fitting as well as the ferrule.

 Improper installation (sinserting hoving tubing into fitting too far and/or over tightening)

can cause the end of the tubing to bulge in the fitting, making it difficult or impossible to remove.
* Seizing of the ferrule to the fitting after long periods at elevated temperature.

* Inability to seal over fine-lined striations in the metal tubing itself and scoring of the ferrule material
Whilst not ideal sandpaper can be used with care to improve imperfections in tubing

Rotating the tube is far bett than length wise

Soft Metal Ferrule material (e.g., Siltite-SGE and Aluma-Seal Restek) is now availble

which can be used for fused-silica column connections,

* They can deform slightly so that they seal with less force than is necessary with hard metal ferrules
otherwise impossible with glass or fused silica.

 They are soft enough to be used with fused-silica capillary columns.

* They are a little more forgiving of imperfect surfaces than hard metal ferrules.

» They have very low (or no) air permeability and can be used over the full range of GC temperatures.

* Unlike polymeric ferrules, soft metal ferrules do not shrink and therefore do not need periodic retightening.
* They are specially coat to reduce the risk of seizing in fittings.

Soft metal ferrules seize onto the column upon first use, so connections must be done with some care.

These soft metal ferrules are particularly suited for MS transfer lines or capillary column connections
where one does not typically need to trim the swaged column end regularly.

Even though they deform slightly soft metal ferrules should still be used with fittings that have the proper
corresponding taper design. To benefit from using this style ferrule, spare replacement parts such as

a new baseplate for the inlet or a special reverse nut for transfer line connections.

Glass and Fused Silica Capillary connections - -

* Most ferrules require close tolerance matching of Tubing OD and ferrule ID

* Hard ferrules have no give and tend to "crunch” the tubing

Polymeric Ferrules are softer and mor forgiving where applicable

 Graphite probably priveds the best all-round ferrule materiial

For glass and ceramic tubing . .. reducing Graphite Ferrules overcome many adaptions of metric tube size
and Imperial size fittings.

Care is needed to select tubing as round as possible is important in obtaining a "re-doable" and effective seal.
With care Graphite Ferrules can re reused athough extrusion into the thread of the Nut does occur making
them difficult to remove.

For Reducing Ferrule application end-pressure on the tubing is a limitation with Graphite Ferrules

- the tube can be forced out the back of the nut

. .. graphite after all is a lubricant and glass is smooth . . . of course

Extreme application with large OD tubing may benefit by centreless grinding of the glass tube / ceramic
and/or grooving or roughening of the glass surface

Glass tubes to 2" diameter and ceramic tubes to 1000decC are possible - although th graphite does tend to
oxidise and burn away in contact with air Caution PRESSURE LIMITATIONS Low Pressur High Flow
applications are OKthrough . . . with CARE !

. Enclosed in an inert atmosphere temp to >1500degC are possible ( ceramic tubes )

- often there are Just NO Alternatives to Graphite ferrules
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Inertness - ssFrittings and Ferrules

Silcosteel is a patented process where a film of fused silica is vacuum deposited onto SS surfaces
dramatically improving the inertness to many agressive fluids and reactive componds in sampling

and in chromatograpghy use.

Coated tubing and fittings even extend to anti-corrosion, anti-coking and Ultra High vacuum applications
Silco-treated Swagelok and Parker fittings are available from Restek and a custom coating service of
customer supplied parts is available from SilcoTek ( enquiries to Chromalytic Tech.

* IMPORTANT - SS Ferrules must NOT be "Silco-treated"

Ordinary uncoated SS ferrules are perfect when used in a "silco-treated" fitting
but "silco-on silco" will NOT seal
Basically the mating surfaces are like sand-paper on a micron scale

some Applications

Extarmal connec tions High prasura limit Mo &t all forgiving of flaws infittingfxtuna
Gas linas 1o GEC High tamparatu i limit Farrule and fittingde sians must match, no
mixing of dasigns

Gas sampling valves and assoc@ted | Many low (no) diffu sion of air thmough ferrule | Canseieafter long u sz at high temparatu

tubing Ectrarnaly rugged Tightaning tachniqua is critical (not toloo s,

niot oo tight ) for proper seal and ability 1o

fflatal A0 ra-usa

[1-Dizca Parrranant |y attachadto tubingat first usa,
or 2-piaca) riust ba cut off 1o be rplced.

Cancatalytically interact with mmple
Componants

Cannot be usadwith alassarcaplillany
colurmns

Capillary colu mn connactions to Loy for nio) air parmeability Parrranartly attachasto tubinguponfirst usa.
inlats and detactors raust be cutoff 1o be replcad.

Capillary colu mn connaction o ME0 | fMuch moe forgivingof fitting imperfactions | Can be easiby ovartightaned sealing the first
transfar line than hard metal tirne but significantly decreasing probebility of
rasaaling a second timea

Colummnconnactions o Capillany Connactions can ba disconnected and Ferrula and fittingdasigns rust match for
Flowy Tac hnology and athar stylas of | rconnected multipla times propar saal and ra-saal
gas phase mic ofluidic davices

Soft ratal =450 e

Extarmal connec tions of 1/16" gas High tamparatu i usa

limas
. 3 v ~ s VICI LDV
Swagelok 2p H - e Q L 1-P Ferrules
Ferrules v - ? LMLy
= n

High Performance Chromatgraphy

Require absolute minimum of dead-volume effects and maintaining "stream-line" flow
oftern requiring perfect matching of ferrules and fittings - to ensure high column efficiency
VICI-Valco has many options for LDV connections including fused silica adaptors and profile ferrules

Polyimide/Valcon / ‘:ﬁ
"profiled" ferrules
v@' SILCOSTEEL
. =, '?

MXT Unions

LDV Unions
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500degCin air

Gr ap h it e Fe rru l e s "unlimited” in inert gas

Soft and Malleabl
the "PERFECT” Connection for GC and Glass Tubes o o " si‘::nes
also Graphite /Polyirmide for GC /MS ( Vacuum Application ) P
like plastics

\

g wms

Graphlte Ferrules - ALt sizes from 2mmop to 2.0 in ID
- have been proven in over 25 years production by Chromalytic Technology with
“millions” being sold “world-wide” mainly through some of the leading
chromatography distributors and OEMs.
Full range of sizes from 0.3mm ID for capillary columns right up to 2.0-in for
preparative columns and industrial applications;
Industrial Applications : glass/ceramic tube reactor/catalyst tubes, pump glands.
there is a size to fit ALL applications !
If we haven't got it already we will guarantee to make it for you !
* Maximum temperature use to 500 deg-C or much higher in a “capture fitting”
or if protected in an inert atmosphere.

* They are soft and malleable and extrude into shape to fill minor imperfections

in tubing and .dlstorted fittings”. . N . Single Piece
* They have an ideal “feel” for use with glass and fused silica capillary tube to help :
avoid crushing on over-tightening. Ferrule Size / Cat.# Front Ferrule Type
* They will not stick or bind to tubing and the nut/ferrule can simply be slid off the 1/16"to : .
Ferrule Size / Cat.#
tubing for re-use. 0.3mm  SF100/0.3G
Specifically for GC . . . ALLtypes of GCs are catered for including OEM specific 0.4mm  SF100/0.4G 1/16"to:
! . L . . 0.5mm SF100/0.5G 0.4mm GFE100/0.4
ferrules; for example HP/Agilent inlet seals, injector liner O-rings; 8mm, 1/4, 0.8mm  SF100/0.8G 0.5mm G1100/0.5
5mmOD for Carlo Erba / Fisons /Thermo / Shimadzu; 1.0mm  SF100/1.0G 0.8mm GF100/0.8
capture type cup GC column seals. etc 12mm  SF100/1.2G 1.0mm GF100/1.0
OEM Enquiries Welcome 116 SF100G 116" GF100
1/8"to :
. . . 1/8" GF200
3 basic Profiles are available ... 8gmm gE;gg;ggg 1/4" to 3/16" GF400/300
* SF - Single (Piece) Ferrule for Swagelok and similar fittings eg Parker. 0.8mm  SF200/0.8G | | M4t 6mm  GF400/M6
GF - Front ferrule design for use with a “backing ferrule” or in Chromalytic “butt- 1.0mm  SF200/1.0G 14 GF400
type” connection fittings, injection systems. 1.2mm  SF200/1.2G | | .
P ) " g o I y . . 1/16"  SF200/100G | | “Specials
¢ Short profile - “short” specially designed for HP/Agilent GC capillary GC column 18" SF200G Agilent
inlet seals. O-rings GFO-6.35HP
Also . . . 3/16” SF300G 6.35mm  GFO-6.5HP
Graphite O-rings (6.35mm and 6,5mm ID) for HP/Agilent GC injector liners. 14" 0 In%?;n:;ﬂs
Cup Graphite Seals for CE/Fisons/ThermoQuest , Shimadzu 0.5mm  SF400/0.5G (Short) GFO0.3HP
and the NEW CT graphite capture fittings - Enquire ! Oi?fgf‘ sslfjgg/lfb%g 0.3mm GFO0.4HP
i i i i 0.4mm GFO0.5HP
Capture Ring graphite seal for 8mm OD Fisons/CE/TQ liners. 18" SF400/2006 oamm oo ohp
émm  SF400/M6G 0.8mm GF1.0HP
- - - 1/4" SF400G
Graphite/Polyimide Ferrules -1/8"1p max Lomm - GFL2HP
: material tends to be cost prohibitive - Other Sizes to special Order f;g gigggg '
These are precision machined ( and NOT moulded ) to give a perfect fit in all oy SF1000G (standard)
S 0.3mm  GF100/0.3HP
Swagelok and Parker 1/16-in fittings. 3/4” SF1200G 04mm  GE100/0.4HP
Temperature use is limited to about 320 deg-C.( phase transition ) 718 SF1400G 05mm  GE100/0.5HP
1.0-in SF1600G 0.8mm  GF100/0.8HP
. L 1-1/4-in  SF2000G 1.0mm  GF100/1.0HP
They are made from 15% graphite/polyimide selected by . . . 1-1/2-in SF2400G 1.2mm GF100/1.2HP
Chromalytic Technology as being the best compromise in “softness”, non-stickability 1-3/4-in  SF2800G ]
and crack resistance. They are preferred over Graphite Ferrules for vacuum operation 2.0-in SF3200G Fisons/CE/ )
or use in GC/MS for reduced air diffusion. Metric 0.3mm CFO.3Fis
For long term use - they may tend to “dry out” and may crack on re-tightening 5mm SEM5G 0.4mm CF0.4Fis
after use at high temperature 0.5mm CFO.5Fis
: 10mm  SFMI0G 0.8mm CFO.8Fis
12mm SFM12G 1.0mm CF1.0Fis
14mm  SFM14G 8mm CF8.0Fis
16mm SFM16G
. 18mm SFM18G
Graphite/Polyimide 1/16"0D . . .Tube Fitting ANY size
to your Double-Hole Ferrules No-Hole Ferrules
0.3mm SF100/0.3VG1 [rrge (Blanks)
specifications
0.4mm SF100/0.4VG1 X ) )
0.5mm SF100/0.5VG1 Generous Discounts 1/16” Double-hole 116" SF100/00G
0.7mm SF100/0. 7VGL v to OEM SF100/2x0.5G 1/8 SF200/00G
: : apply to S GF2x0.5HP, GF100/2x0.5G 3/16"  SF300/00G
g-gmm 2%88;2-%21 and for 1/8" Double-hole 14" SF400/00G
.0mm . “ ,, SF200/2xM0.5G 3/8” SF400/00G
1.2mm SF100/1.2VG1 \_ bulk’orders ) SF200/2xM0.8G 12" SF800/00G
1/16" SF100VG1l
1/8” SF200VG1 . N . Note : Teflon and PEEK ferrules are also
3/16” SF300VG1 Other SpeClalS - for small “runs” a available for HPLC / LC / FIA
14 SF400VG1 L tooling cost may apply applications . . . Enquire ! N
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Graphite Ferrrules
CUSTOM Specifications

To Order Custom-made
... Ferrule Specifications required

“Specials”

Sizein...Inches 0O or

...mm 0O

Material

Required

Tolerance
Required

- Graphite

- Graphite/Polyimide 15%

- Teflon (PTFE)

- PEEK

- Kel-F / Tefzel

O oOoooio

Other ( specify )

“Not ALL Things
are possible”

+ Cone Diameter

oD ID mnmrmmmnrmn e

o

In .
h s
“« L

Cone Angle
(X)

ID

oD

Length

Shoulder length (SL)

The Cone Angle is generally incidental in production - but
typically for the SF type ferrules (X)=17 degress +-1 deg
The shape is actually determined by all other dimensions
The Overall Length is the easiest parameter to vary in
production simply by varying the Shoulder Length (SL)
whilst retaining a constant Cone Angle (X)

Cone diameter (CD)

Quantity Required

for Specials - a tooling set-up cost of $75 to $150 may
apply for small quantities depending on the actual size.

Custom Precision Machining

Typical Ferrule Dimensions and Tolerances ( sizes in inches ) ID Min Max
Catalog # ID L SL CD oD 0.3mm 0.0125 0.0135
SF100/..G 0.3mm-1/16" 0170 0100  0.075  0.125 g'gmm 8'328 8'822
GF...HP 0.3mm-1/16" 0.090 0.050 0.072 0.125 0'7mm 0 '027 0.0285
GF100/...HP 0.3mm-1/16" 0.120 0.080 0.072 0.125 O.8mm 0"310 0 320
GF100/... 0.3mm-1/16" 0.135 0.095 0.075 0.125 1.0mm 0'040 0'042
SF200/...G 0.4mm-1/8" 0.250 0.120 0.135 0.250 1.2mm 0'047 0'049
SF400/...G 0.5mm-1/4" 0.255 0.120 0.260 0.375 i/16” 0'063 0 6645
HP O-ring 6.35mm,6.5mm  0.100 - - 0.375 1/8 0'125 0I1265
SF600G 3/8” 0.320 0.160 0.390 0.500 1/4 0'250 0 252
SF800G 1/2” 0.375 0.160 0.520 0.675 3/8 0'375 0.387
SF1000G 5/8” 0.400 0.160 0.660 0.815 ' '
SF1200G 3/4” 0.450 0.180 0.790 0.945
SF1400G 7/8" 0.525 0.200 0.780 1.125 Graphite Ferrules will squash into
SF1600G 1.00” 0.575 0.250 1.040 1.25 shape and actual sizes are far less
SF2400G 1-1/2” 0.875 0.340 1.560 1.75 critical than for metal ferrules.
SF3200G 2.00” 1.100 0.275 2.090 2.60
Typical L +0.005 - 0.005 d ANY Size - IF itis practical !
Manufacturing SL +0.005 - 0.005 ... THEN we can make it !
Tolerances ID +0.002 - 0.000 Types include “capture type” and “cup seals”
CD +0.002 - 0.000 and “encapsulated” ferrules . . . Enquire !
oD +0.000 -0.002 BUT ! We suggest YOU draw it exactly to
Cone Angle(X) scale first to PROVE it is feasible
* tighter tolerance is possible but generally at extra cost L in principle in the first place ! )

e Metal...in ANY material Stainless Steel - any grade 303 / 304/ 316/ Inconel, Brass
* ANY type of plastics . . . Vespel / Graphite/polyimide / Teflon / PEEK / Kel-F / Nylon / polypropylene etc etc

e ‘“small” runs a specialty . . . We do NOT try and compete with large auto-repetition shops
... If you can buy mass-produced / cast or moulded products we can’t compete . . . we “specialise in specials”

Website : www.chromtech.net.au E-mail : info@chromtech.net.au TelNo : 03 9762 2034 . . . in AUSTRALIA




GC ACCESSORIES | COLUMN INSTALLATION
Ferrules

Vespel® Ferrules
+ 100% high-temperature polyimide.
« Stable to 350°C.
« Durable, leak-tight.
tech tip
- . Graphite Ferrules
Choosing the Right Ferrule

Although graphite and Vespel®/graphite ferrules each
have advantages and disadvantages, the choice of

Vespel® ferrules

« Preconditioned to eliminate out-gassing.
+ High-purity, high-density graphite.

ferrule composition is largely a personal preference. Smoot.her sur.face and cleaner edges than conventional graphite ferrules.
Graphite ferrules are soft, easy to seal, stable to + Contain no binders that can off-gas or adsorb analytes.
450°C, and contain no binders that might off-gas. « Stable to 450°C.
Vespel®/graphite ferrules work better for vacuum and
high-pressure applications (e.g., GC/MS) because Vespel®/Graphite Ferrules
they will not fragment or allow oxygen to permeate + 60%/40% Vespel®/graphite blend, offering the best combination of sealing and ease
into the system, whereas graphite ferrules will. of workability
Because Vespel®/graphite ferrules are made from a . L .

! . MR + Seal with minimal torque, reusable, and preferred for vacuum and high-pressure
harder material, they might require retightening after

uses.

several temperature cycles. Alumaseal™ ferrules are ,
ideal for GC/MS. They will not crack or fragment and + Stable to 400°C.
require no retightening after temperature cycles. + Recommended for mass spec transfer lines.

Capillary Ferrules—For '/i-Inch Compression-Type Fittings
Available in Vespel®, graphite, or Vespel®/graphite.

Ferrule ID Fits Column ID qty. Vespel Graphite Vespel/Graphite
0.3mm < 0.18mm 10-pk. 22213 20233 20275
0.4mm 0.18/0.25/0.28mm  10-pk. 22214 20200 20211
0.4mm 0.18/0.25/0.28mm  50-pk. — — 20227 20229
0.5mm 0.32mm 10-pk. 22215 20201 20212
0.5mm 0.32mm 50-pk. — o 20228 20231
0.6mm 0.28mm** 10-pk. — — — — 20232
0.8mm 0.45/0.53mm 10-pk. 22216 20202 20213
0.8mm 0.45/0.53mm 50-pk. — — 20224 20230
graphite ferrules 1.0mm 0.75mm* 10-pk. 22217 21058 24912
1.2mm 0.75mm 10-pk. 22218 — — — —
1.6mm 1.00mm* 10-pk. — — 21060 — —

Encapsulated Ferrules—For '/.-Inch Compression Fittings

+ Reusable—will not deform and stick in fittings.

« Less torque needed to seal ferrule.

+ Restek’s unique blend of graphite minimizes fragmentation and outgassing.

Reusable!

Ferrule ID Fits Column ID qty. cat.# price
0.4mm 0.25mm 10-pk. 21036
0.5mm 0.32mm 10-pk. 21037
0.8mm 0.53mm 10-pk. 21038

graphite ferrules

Compact Ferrules—For Agilent 5890/6890/6850/7890 GCs
Available in graphite or Vespel®/graphite.

Ferrule ID Fits Column ID qty. Graphite Vespel/Graphite
0.4mm 0.25/0.28mm 10-pk. 20250 20238
0.4mm 0.25/0.28mm 50-pk. 20251 20239
0.5mm 0.32mm 10-pk. 21007 20248
0.5mm 0.32mm 50-pk. 21008 20249
0.8mm 0.45/0.53mm 10-pk. 20252 20263
0.8mm 0.45/0.53mm 50-pk. 20253 20264
1.0mm 0.75mm* 10-pk. 21059 21056
1.6mm 1.00mm* 10-pk. 21061 21057

graphite ferrules

*For micropacked columns.
**For 0.28mm MXT columns.

IESTE
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GC ACCESSORIES | COLUMN INSTALLATION
Ferrules

Standard Ferrules—For '/:-, '/s-, and "/s-Inch Fittings
Available in Vespel®, graphite, or Vespel®/graphite.

Fitting Size Ferrule ID qty. Vespel Graphite Vespel/Graphite
" */is" 5-pk. — — — — 20258
/16" /16" 10-pk. 22210 20207 20218
5" 5" 10-pk. 22211 20208 20219
" reduce to /" 10-pk. — — 20209 20220
" " 10-pk. 22212 20210 20221
4" reduce to '/s"  10-pk. 22219 20225 20222
" reduce to /" 10-pk. — — 20226 20223

Two-Hole Ferrules—For '/=-Inch and "/.-Inch Compression-Type Fittings

Fitting Size Ferrule ID Fits Column ID qty. Vespel/Graphite
o 0.4mm 0.25/0.28mm 5-pk. 24848
" 0.5mm 0.32mm 5-pk. 24849
/s 0.8mm 0.45/0.53mm 5-pk. 20246

Reducing Ferrules
Available in graphite or Vespel®/graphite.

Fitting Size Ferrule ID Fits Column ID qty. Graphite Vespel/Graphite
/8" 0.4mm 0.25mm 5-pk. 20205 20254
Y 0.5mm 0.32mm 5-pk. 20205 20255
" 0.8mm 0.53mm 5-pk. 20206 20215
4" 0.4mm 0.25mm 5-pk. 20203 — —
Y4 0.5mm 0.32mm 5-pk. 20203 20257
o 0.8mm 0.45/0.53mm 5-pk. 20204 20217

Blank Ferrules—For '/i-Inch Fittings

Fitting Size Ferrule ID qty. Vespel/Graphite
6" no hole 10-pk. 20240
Alumaseal™ Ferrules*

+ Aluminum construction—will not crack or fragment.

+ No retightening required after temperature cycles—excellent for GC/MS.

+ Eliminate out-gassing, make leak-tight seals, for less detector noise. . 5 .

+ Unique two-piece design permanently locks on fused silica tubing without Innovation
causing breakage.

+ Will not stick in fittings, unlike Vespel® or graphite.

+ Stable to 550°C.

+ Use with any '/i" compression-type fitting.

Ferrule ID Fits Column ID qty. cat.# price
0.4mm 0.25mm 10-pk. 21472
0.5mm 0.32mm 10-pk. 21473
0.8mm 0.53mm 10-pk. 21474

*Patent pending.
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Ferrules

Teflon® Ferrules

+ Upper temperature limit 250°C.

+ 100% Teflon®; completely inert.

+ One-piece design requires no back ferrule.

Fitting Size Ferrule ID qty. cat.# price
" " 10-pk. 21122
/16" 0.4mm 10-pk. 21123
e 0.5mm 10-pk. 21124
/6" 0.8mm 10-pk. 21125
/¢ /¢ 10-pk. 21126
¢/ ¢/ 10-pk. 21127
" 4 10-pk. 21128

Graphite Ferrules—M4 Fittings for Thermo Scientific TRACE, 8000,

8000 TOP & Focus GCs
Ferrule Similar to Graphite Graphite
D Fits Column ID TS part # 2-pk. price 10-pk. price
0.3mm 0.10/0.15mm — 22221 22222
29013488 (2-pk.)
0.4mm 0.18/0.28mm 29053488 (10-pk.) 20280 20281
29013487 (2-pk.)
0.5mm 0.32mm 29053487 (10-pk.) 20282 20283
29013486 (2-pk.)
0.8mm 0.45/0.53mm 29053486 (10-pk.) 20284 20285

5mm Ferrules for Shimadzu 17A GCs

* For use with packed columns.

+ Graphite construction.

Description qty. cat.# price
5mm Ferrules for Shimadzu 17A GCs 10-pk. 21121

Graphite Ferrules for Shimadzu 17A, 2010, & 2014 GCs
+ Graphite 2-piece construction.

« Available in 0.4, 0.5, and 0.8mm sizes.

+ Packaged on mandrel for easy handling.

- Ferrule ID Fits Column ID qty. cat.# price

0.4mm 0.25mm and less 10-pk. 24827
0.5mm 0.32mm 10-pk. 24828
= 0.8mm 0.53mm 10-pk. 24829

also available

Restek now carries Swagelok fittings in brass & stainless steel.
See pages 237-239 or visit www.restek.com and search on Swagelok.

ESTEC
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Connectors

MXT™-Union Connector Kits for Fused Silica Columns

+ Low-dead-volume, leak-tight connection.

* Reusable.

« Siltek® treatment ensures maximum inertness.

+ Ideal for connecting a guard column or transfer line to an
analytical column.

+ Use to oven temperatures of 360°C.

+ Available in union and “Y” configurations.

+ Can also be used for fused silica to metal connections.

These MXT™ connectors can be used with fused silica tubing,
because of a Valcon polyimide '/»-inch one-piece fused silica
adaptor. This unique graphite-reinforced composite allows a
capillary column to slide into the adaptor and be locked in place
simply by loosening and tightening the fitting.

MXT™-Union Connector Kits
for Fused Silica Columns
Each kit contains the MXT™
union, two '/»-inch nuts and
two one-piece fused silica

adaptors.

Description qty. cat.# price
For 0.25mm ID Fused Silica Columns kit 21386

For 0.32mm ID Fused Silica Columns kit 21385

For 0.53mm ID Fused Silica Columns kit 21384

MXT™“Y”-Union Connector Kits
for Fused Silica Columns

Each kit contains the MXT™
union, three '/»-inch nuts and three
one-piece fused silica adaptors.

Description qty. cat.# price
For 0.25mm ID Fused Silica Columns kit 21389
For 0.32mm ID Fused Silica Columns kit 21388
For 0.53mm ID Fused Silica Columns kit 21387

s B )
iy
Tl

Adaptor

Columns

These low-dead-volume connectors are Siltek® treated to make
them inert to active compounds, just like our MXT® columns.
They can be used at temperatures up to 430°C without degrad-
ing the deactivated layer. Purchase the appropriate ferrules for
connecting 0.28, 0.32 or 0.53mm ID tubing.

MXT™ Low-Dead-Volume Connector .

Kits for Metal Columns ¢

+ Connect a guard column/transfer line
to an MXT® stainless steel column.

+ Low thermal mass tracks rapid oven
temperature programming.

« Stainless steel ferrules and nuts.

« Available in “Y” and union
configurations.

« Siltek® treatment ensures ultimate
inertness.

Each kit contains the MXT™ union, two
!/s-inch ferrules and nuts.

Description qty. cat.# price

For 0.32mm ID MXT Columns ) kit 20536

For 0.28mm ID MXT Columns @ kit 20397

For 0.53mm ID MXT Columns kit 20394

MXT™ Low-Dead-Volume “Y”

Connector Kits for Metal Columns

» Connect two MXT® columns to
one inlet or one MXT® column to
two detectors.

Fach kit contains the MXT™ union,
three '/»-inch ferrules and nuts.

g.{,ﬂ ﬂﬂﬂ

Description qty. cat.# price

For 0.28mm D MXT Columns @ kit 2039%

For 0.32mm ID MXT Columns ) kit 20537
For 0.53mm ID MXT Columns kit 20395

'l-Inch Stainless Steel Replacement
Ferrules for MXT™ Connectors

Ferrules 20389 Ferrule ID Fits ColumnID  qty.  cat.# price
0.59mm @ 0.28mm 10-pk. 20398
. P 0.53mm 0.32mm 10-pk. 20535
Valco™ Connectors—One-Piece Valcon Polyimide 0.79mm 0.53mm 10-Ek. 20399
Adaptor Ferrule for Fused Silica
Fused silica adaptor ferrules are Valcon polyimide, a unique
graphite-reinforced composite, specially prepared to maximize
mechanical stability at temperatures to 350°C. The determining
factor for selecting adaptor ferrule size is the fused silica
tubing OD.
'l-Inch Adaptor Ferrule (Valcon Polyimide)
Tubing OD Tubing ID Valco # qty. cat.# price
0.25 < 0.40mm 0.25mm FS.4-5 S5-pk. 20137
0.40 < 0.50mm 0.32mm FS.5-5 5-pk. 20140
0.50 < 0.80mm 0.53mm ZFE5V-5 5-pk. 20141
*/=" Replacement Nut 5-pk. 20389
eESLEC
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Connectors

20147 20159

Zero-Dead-Volume Valco® Internal Union
Ends of tubing seat squarely at bottoms of fitting details. 300
series stainless steel. For '/i" OD tubing. Stainless steel ferrules

included.
Description Union Bore Valco #  qty. cat.# price
Internal Union 0.15mm ZUIXC ea. 20147 .
: Male Pipe to Valco® Internal Adapter
Internal Union 0.25mm ZU1C ea. 20148 L A . .
Internal Union 075mm  ZUL s 20149 Makes a minimum volume connection from a female pipe fitting

Internal Union 1 7UIT  ea 20150 on a pressure gauge or regulator to a Valco® zero-dead-volume
fitting. 300 series stainless steel; stainless steel ferrules included.

Description Fitting Size Bore Valco #  qty. cat.# price
'/s" NPT Male

Internal Adapter  /x" ZDV 1.0mm PZA21 ea. 20158

/" NPT Male

20151
Internal Adapter  /x" ZDV 1.0mm PZA41 ea. 20159

Zero-Dead-Volume Valco® Internal Reducing Union
Connect two sizes of tubing, using zero-dead-volume fittings on
each end. For '/i" to '/i' OD tubing. Stainless steel ferrules N

T
included. M
Description Union Bore Valco #  qty. cat.# price g

Internal Reducing Union 0.25mm  ZRU21C ea. 20151

Internal Reducing Union 0.75mm ZRU21 ea. 20152 20286 20287

Internal Reducing Union " ZRU21T ea. 20153 Nuts & Ferrules for Valco® Connectors
Description Valco #  qty. cat.# price
!/x" Stainless Steel Ferrules ZF1-10 10-pk. 20286
/:" Stainless Steel Nuts ZN1-10 10-pk. 20287

Zero-Dead-Volume Valco® Internal Tee
Connect three lines. 300 series stainless steel; stainless steel
ferrules included. For '/i" OD tubing.

'he-Inch Valco® Adaptor Ferrules

Description Union Bore Valco #  qty. cat.# price . o
Internal Tee 0.25mm ZT1C ea. 20154 i . Valcon Polyimide Polyimide
Internal Tee 0.75mm m ca. 20155 TubingOD TubingID Valco # qty. cat.#  price qty. cat.#  price
0.25-0.4mm 0.1-0.25mm FS1.4-5 5-pk. 20142 2-pk. 21015
0.4-0.5mm  0.32mm  FS1.5-5 5-pk. 20143 2-pk. 21016
0.5-0.8mm  0.53mm FS1.8-5 5-pk. 20144 — — —
0.8mm (*/»") — FS1.9-5 5-pk. 20145 — — —
also available %
Zero-Dead-Volume Valco® Internal Cross Treated Fittings! FE)
Connect four lines. 300 series stainless steel; stainless steel See pages 237-241 for our Siltek®/Sulfinert® treated and
ferrules included. For '/i" OD tubing. Silcosteel®-CR treated fittings, as well as many more brass ‘
and stainless steel fittings from Swagelok® and Parker.
Description Union Bore Valco #  qty. cat.# price
Internal Cross 0.25mm ZX1C ea. 20156 ‘b 3
Internal Cross 0.75mm ZX1 ea. 20157
I
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Ferrules

Valco metal ferrules cut a ring near
the end of the tube, preventing tube
release at high pressures without
significantly deforming and restricting
the tube interior. (However, if the
hardness of the tubing is equal to

or greater than that of the ferrule,
deformation of the tube rather than

a cutring is likely.) Make up usually
takes only about a 1/4 turn beyond
the point where the ferrule first starts
to grab the tubing. Polymeric ferrules
seal by the increased friction from
compression.

Valco zero volume ferrules may be
used with all Valco fittings and with
those of most other manufacturers.
The maximum pressure limit is
generally determined by the yield
strength of the tubing. The maximum
pressure for softer materials (such

as brass and polymers) is lower, and
depends on the tubing used. If in
doubt about a particular combination,
consult our technical staff.

For trace gas analysis, use gold-plated
ferrules to achieve sealing with
<107 cc/atm/sec leakage.

Metal ferrules
Prod No Price Prod No Price Prod No Price
Package of 10: Stainless, Type 303 Stainless, Type 316  Stainless, Gold-plated
1/32" ZF.5-10 ZF.556-10 $40 ZF.5GP-10
1/16" ZF1-10 ZF156-10 30 ZF1GP-10
1/8" ZF2-10 ZF256-10 22 ZF2GP-10
1/4" - ZF456-10 19 ZFAGP-10
Sold individually: Hastelloy C Nickel Titanium
1/32" ZF.5HC ZF.5NI $9 ZF5TI
1/16" ZF1HC ZF1INI 8 ZF1TI
1/8" ZF2HC ZF2NI 8 ZF2TI
1/4" ZF4HC ZFANI 9 ZFATI
Package of 10: Brass
1/32" ZF.5B-10
1/16" ZF1B-10
1/8" ZF2B-10
1/4" ZF4B-10
- Not available

Larger sizes and/or specific materials may be available on special order.

MORE INFORMATION
For more detailed
information on metals,
refer to the discussion

on pages 254-255.

METALS

AT A GLANCE

HastelloyC® .......... HC
Resistant to pitting;
Resists oxidizing atmo-
spheres

Resistant to caustics,
high temp halogens,
and hydrogen halides

Stainless steel,
Gold-plated ............. GP
More inert than stan-

dard stainless

Stainless steel,

Type 303
GC, gas lines, general
purpose

Stainless steel,

Type316.............. S6
LC with high chloride
ion in solutions

Titanium ............... Tl
Outstanding resistance
to most media except
hydrofiluoric acids

Brass........c.ooiiinn B
Not recommended for
most chromatographic
applications

0.25mm = .010"
0.50 mm = .020"
0.75mm = .030"
1.0mm = .040"
1.5mm = .060"
20mm = .080"
46 mm = .180"
6.0mm = .236"
6.4mm = .253"
70mm = .275"
10.0 mm = .400"
27.0mm = 1.08"
1/32" = 0.8mm
1/16" = 1.6 mm
1/8" = 32mm
174" = 64mm
3/8" = 9.5mm
172" =127 mm

12
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Ferrules

Polymeric ferrules
Prod No Price Prod No Price Prod No Price
° [ Package of 10: PTFE, Virgin PTFE, Glass-filled FEP
MORE INFORMATION \// B 1/32" ZF.5TF-10 ZF.5TFG-10 ZF.5FEP-10
PEEK ferrules ... page 63 v 1/16" ZF1TF-10 ZF1TFG-10 ZF1FEP-10
Grooved PEEK 1/8" ZF2TF-10 ZF2TFG-10 ZF2FEP-10
ferrules......o.oooe. 63 1/4" ZFATF-10 ZFATFG-10 ZFAFEP-10
For more detailed 3/8" ZF6TF-10 ZF6TFG-10 ZF6FEP-10
information on polymers, 1/2" ZF8TF-10 ZF8TFG-10 ZF8FEP-10
refer to the discussion
256.
onpage Package of 10: PFA CTFE
1/32" ZF.5PFA-10 ZF.5KF-10
1/16" ZF1PFA-10 ZF1KF-10
POLYMERS .
AT A GLANCE 1/8 ZF2PFA-10 ZF2KF-10
CTFE e e e KF 1/4" ZF4PFA-10 ZF4KF-10
Resists all inorganic 3/8" ZF6PFA-10 ZF6KF-10
corrosives. 1/2" ZF8PFA-10 ZF8KF-10
Produced as Kel-F ©
FEP ..ot FEP .. . - - -
Tl Package of 5: Polyimide, Graphite Polyimide, Valcon Polyimide, Virgin
equals PTFE, but lower 1/32" ZF.5GV-5 ZF.5V-5 ZF.5V1-5
creep and higher 1/16" ZF1GV-5 ZF1V-5 ZF1V1-5
friction 1/8" ZF2GV-5 ZF2V-5 ZF2V1-5
PTFE, GIass—ﬁIqu ...... TFG 1/4" ZFAGV-5 ZF4V-5 ZF4V1-5
Inert, mechanically 3/8" ZF6GV-5 ZF6V-5 ZF6V1-5
stable 172" ZF8GV-5 ZF8V-5 ZF8V1-5
PTFE, Virgin............ TF
Inert; very soft, easily
cold flows.

Produced as Teflon ®

Polyimide, Graphite. ...GV
Soft, easy to form fer-
rules

Polyimide, Valcon....... Vv
High temp, graphite
reinforced

Polyimide, Virgin....... V1
High temp, electrical
insulator

FERRULE
IDENTIFICATION

To differentiate among
the most commonly
ordered metal ferrules,
ring(s) are engraved on
the non-sealing surfaces.

16 STAINLESS 303 STAINLESS
HASTELLOY C TITANIUM

13
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Reducing Ferrules

Reducing ferrules provide an
inexpensive way to connect small
temporary transfer lines to valves or
fittings designed for larger tubing.

For long term use, we recommend
our reducing unions, internal reducers
(IZRs), or external reducers (EZRs), as
appropriate.

Internal ZDV (zero dead volume)
reducing ferrules are designed for use
with all standard Valco internal style
fittings — that is, those with a male nut
and female fitting detail. The ferrule
features an integral pilot which fills
the pilot cavity (the space between
the end of the ferrule and the bottom
of the detail), yielding a zero dead
volume fitting.

nternal reducing ferrules

External ZDV reducing ferrules are
designed for use with all standard
external style fittings — that is, those
with a female nut and a male fitting
detail. This ferrule has a slightly longer
pilot than the internal version, to
accommodate the longer external
detail. The result is a zero dead volume
fitting. A single groove indicates that
the ferrule has the longer pilot and is
for use in an external detail.

Standard reducing ferrules can be
used where mixing is not a problem,
such as with liquid or gas delivery. A
1/16" to 1/32" ferrule of this style is
simply a 1/16" ferrule with a 1/32" hole.

Use these ferrules in internal type fitting details, with nuts that have external

threads.
Prod No Price Prod No Price Prod No Price
Package of 5: PTFE, Glass-filled PEEK Polyimide, Valcon MORE INFORMATION
1/16"to 1/32" ZRF1.5TFG-5 ZRF1.5PK-5 ZRF1.5V-5 Internal reducers
1/8"to 1/32"  ZRF2.5TFG-5 ZRF2.5PK-5 ZRF2.5V-5 (IZR)........... page 34
1/8"to 1/16"  ZRF21TFG-5 ZRF21PK-5 ZRF21V-5 External reducers
({743} I 35
1/4"t0 1/16"  ZRF41TFG-5 ZRF41PK-5 ZRF41V-5 Ferrule removal kits. ... 16
1/4"to 1/8" ZRF42TFG-5 ZRF42PK-5 ZRF42V-5
For 1/16"and 1/32"
Package of 5: CTFE Polyimide, Virgin reducing ferrules with
1/16"to 1/32"  ZRF1.5KF-5 ZRF1.5V1-5 smaller ODs for use
1/8"t0 1/32"  ZRF2.5KF-5 ZRF2.5V1-5 with fused silica, see the
1/8"t01/16"  ZRF21KF-5 ZRF21V1-5 FS and FSR adapters
on pages 16-17.
1/4"to 1/16"  ZRF41KF-5 ZRF41V1-5 [
1/4"to 1/8 ZRF42KF-5 ZRF42V1-5 TECHTIP
_ ;/E}{GR"ULE Fittings for 360 micron
132"~ tubing are available
TUBING on pages 57-58.
\ |
TECHTIP
If you are doing resistive
heating of traps or
. columns, note that our
PEEK reducing ferrule virgin polyimide reducing
Oadnd |ntternal n:tl ferrules are effective
- LTES?RAL (Order nut separately.) electrical insulators.
Internal reducing ferrule Virgin polyimide is
(ZRF) produced as Vespel ®-
14
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Reducing Ferrules

mmmmmms External reducing ferrules

OPTION

Available in Virgin

Polyimide.

0.25 mm
0.50 mm
0.75 mm

1.0 mm
1.5 mm
2.0 mm

4.6 mm
6.0 mm
6.4 mm

7.0 mm
10.0 mm

27.0 mm

1/32"
1/16"
1/8"

1/4"
3/8"
1/2"

.010"
.020"
.030"

.040"
.060"
.080"

.180"
.236"
.253"

275"
400"

= 1.08"

0.8 mm
1.6 mm
3.2mm

6.4 mm
9.5 mm
12.7 mm

Use these ferrules in external type fitting details, with nuts that have internal

threads.
Prod No Price Prod No Price Prod No Price

Package of 5: PTFE, Glass-filled PEEK Polyimide, Valcon

1/16"to 1/32" EZRF1.5TFG-5 EZRF1.5PK-5 EZRF1.5V-5

1/8"to 1/32" EZRF2.5TFG-5 EZRF2.5PK-5 EZRF2.5V-5

1/8"to 1/16" EZRF21TFG-5 EZRF21PK-5 EZRF21V-5

1/4"to 1/16"  EZRF41TFG-5 EZRF41PK-5 EZRF41V-5

1/4"to 1/8" EZRF42TFG-5 EZRF42PK-5 EZRF42V-5
Package of 5: CTFE

1/16"to 1/32" EZRF1.5KF-5
1/8"to 1/32"  EZRF2.5KF-5

1/8"to 1/16"  EZRF21KF-5 1/16"

FERRULE

1/32" =
1/4"to 1/16"  EZRF41KF-5 TUBING
1/4"to 1/8" EZRF42KF-5

GROOVE —

INDICATING PEEK reducing ferrule
FERROLED and external nut
FOR EXTERNAL INTEGRAL (Order nut separately.)
FITTING DETAIL ]_ PILOT

(longer than ZRF’s)

External reducing ferrule
(EZRF)

Standard reducing ferrules

Use these ferrules for bulk distribution only, since the resulting connection
will not be zero dead volume. These ferrules can be used in either internal or
external type fitting details.

Prod No Price Prod No Price Prod No Price
Package of 5: PTFE, Glass-filled PEEK Polyimide, Valcon
1/16"to 1/32" RF1.5TFG-5 RF1.5PK-5 RF1.5V-5
1/8"to 1/32"  RF2.5TFG-5 RF2.5PK-5 RF2.5V-5
1/8"to 1/16"  RF21TFG-5 RF21PK-5 RF21V-5
1/4"to 1/16" RF41TFG-5 RF41PK-5 RF41V-5
1/4"to 1/8" RF42TFG-5 RF42PK-5 RF42V-5
Package of 5: CTFE
1/16"to 1/32" RF1.5KF-5 AL,
1/8"to 1/32"  RF2.5KF-5 132 =
TUBING
1/8't01/16"  RF21KF-5 o \
@
1/4"to 1/16" RF41KF-5
1/4"to 1/8" RF42KF-5 ‘

NO

INTEGRAL

PILOT

Standard reducing ferrule
(RF)
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Fused Silica Adapters

Fused silica adapters are available in subsequently machined from these .
Valcon polyimide for use up to 350°C blocks. The result of this two-step \
and in PEEK for lower temperature process is a fused silica adapter with

applications (up to 175°C). Valcon high temperature stability which far ' =
polyimide is a unique graphite- exceeds that of parts produced by /};‘
reinforced composite, specially conventional molding. Note that the
prepared to maximize mechanical determining factor in adapter size \
stability at high temperatures. Small selection is the fused silica tubing’s

blocks are subjected to extreme loads  outer diameter, or OD. Typical ODs t,\ =
by a process known as hot isostatic for common columns are included t \ “

pressing, with individual ferrules in the product number tables.
|
One piece fused silica adapter (FS) TEMPERATURE
RATINGS
The one piece FS adapter, essentially a reducing ferrule, is recommended for use in fittings where the Polyimide adapters can

be used at temperatures

polyimide ferrule will not be removed. Connections are made and disconnected by loosening the up to 350°C.

fitting nut and sliding the tube out.
PEEK adapters are not
recommended for use

Package of 5: Polyimide, Valcon PEEK Polyimide, Virgin above 175°C
Prod No Price Prod No Price Prod No Price ’
1/32" Adapters Tubing OD:
<0.25 mm FS.25-5 FS.25PK-5 FS.25V1-5 I
0.25<0.40 mm FS.4-5 FS.4PK-5 FS.4V1-5 TECHTIP
0.40<0.50 mm FS.5-5 FS.5PK-5 FS.5V1-5 Virgin polyimide adapters
0.50<0.80 mm ZF.5V-5 ZF.5PK-5 ZF.5V1-5 are effective electrical
insulators, making them
1/16" Adapters Tubing OD: the ideal choice for
<0.25mm FS1.2-5 FS1.2PK-5 FS1.2V1-5 capillary electrophoresis.
0.25<0.30 mm FS1.25-5 FS1.25PK-5 FS1.25V1-5 . .
030<0.35mm FS13-5 FS1.3PK-5 FS1.3V1-5 HIgn pEiiecls
produced as Vespel®.
0.35<0.40 mm FS1.4-5 FS1.4PK-5 FS1.4V1-5
0.40<0.50 mm FS1.5-5 FS1.5PK-5 FS1.5V1-5
|
0.50<0.80 mm FS1.8-5 FS1.8PK-5 FS1.8V1-5
0.80<0.90 mm FS1.9-5 FS1.9PK-5 FS1.9V1-5 e TIP. .
0.90< 1.0 mm FS11.0-5 FS11.0PK-5 FS11.0V1-5 Ifa fused silica tube
e ’ ’ ’ breaks off in a through-
type union, remove
the nuts and the tube
opposite the broken
Ferrule removal kit one. Clear the fitting by
passing a drill or wire of
These tapered tools have teeth designed to grip and the appropriate diameter
.. . . . into the unbroken side
remove fused silica adapters if they get stuck in a fitting and through the center
detail. Each kit has two sizes of tools, so they can retrieve of the fitting.

1/32" and 1/16" adapters.

Our ferrule removal
kit, left, can be used to
remove ferrules from
all types of fittings.

Prod No Price
FRK1 $23

WHICH ADAPTER FOR WHICH COLUMN?

Column  Typical 1/32"  1/16"
ID column adapter adapter
oD

< 020mm 0.25mm FS.25 FS1.25
025mm 04mm FS4 FS1.4
032mm O05mm FS5 FS1.5
053mm 08mm ZF5V  FS1.8

16
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Fused Silica Adapters

Removable fused silica adapters (FSR)

LINER The FSR adapter is the only adapter recommended for use in valves. It consists

of a liner which slides over the fused silica tubing and a ferrule which makes up
on the liner. The polyimide liner has an enlarged diameter at one end which is
captured by the nut, so the liner and the tube within it are removed as the nut
is unscrewed from the valve. The 1/16" FSR adapter includes a special counter-
bored 1/16" nut. The 1/32" FSR adapter uses standard Valco 1/32" nuts.

FERRULE

Package of 5: Polyimide, Valcon
Prod No Price
1/32"
Removable adapters  Tubing OD:
<0.25mm FSR.25-5
0.30<0.35mm FSR.3-5
0.35<0.40 mm FSR.4-5
0.40 < 0.50 mm FSR.5-5
MORE INFORMATION 1/32"
Fused silica Replacement liners Tubing OD:
Unions . pp 18-19, 58,61 <0.25mm FSL.25-5
Fittings........... 18-21 0.25 < 0.40 mm FSL.4-5
A pin vise and drill index 0.40< 0.50 mm FSL.5-5
are useful for enlarging
the inner diameters of Package of 5: Polyimide, Valcon PEEK
the FS adapters. Prod No Price Prod No Price
Pin vise and .
drillindex ........... 55 116" Tubing OD:
Removable adapters <0.15mm - FS1R.15PK-5
REPLACEMENT PARTS 0.20<0.40 mm FS1R.4-5 FS1R.4PK-5
Ferrules (package of 5) 0.40<0.50 mm FS1R.5-5 FS1R.5PK-5
1/32" Polyimide ZF5V-5 $30 0.50<0.80 mm FS1R.8-5 FS1R.8PK-5
1/16" Polyimide ZF1V-5 25 0.90<1.0mm FST1R1.0-5 FST1R1.0PK-5
(package of 10) 1/16"
1/16" PEEK ZF1PK-10 33 Replacement liners Tubing OD:
<0.15mm - FSTL.15PK-5
Nuts (package of 10) <020 mm FS1L2°5 FS1L.2PK-5
1/32"5S ZN.5-10 29 0.20 < 0.40 mm FS1L4-5 FS1L4PK-5
Special nuts for FSRs:
1/16"SS ZCN1-10 30 0.40 <0.50 mm FS1L.5-5 FS1L.5PK-5
1/16"SS long LZCN1-10 45 0.50<0.80 mm FS1L.8-5 FS1L.8PK-5
0.90<1.0mm FS1L1.0-5 FS1L1.0PK-5
100 pm = .004"
150 um = .006"
0.25mm = .010"
0.50 mm = .020"
0.75mm = .030"
1.0mm = .040"
1.5mm = .060"
20mm = .080"
46mm = .180"
6.0mm = .236"
64mm = .253"
70mm = 275"
10.0 mm = .400"
Removable FSR adapters in a valve
27.0mm = 1.08"
1/32" = 0.8 mm
1/16" = 1.6 mm
1/8" = 32mm
1/4" = 64mm
3/8" = 9.5mm
1/2" =127 mm
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Distributor INTERNATIONAL Ferrule - Price List ~ July 2012

Cat.# Fitting Size Hole ID Description List QTY
SF100G 1/16" 1/16" Ferrules, Graphite,1/16"ID 18.00 10-pk
GF100 1/16" 1/16" Ferrules, Graphite,FRONT,1/16"ID 18.00 10-pk
SF200G 1/8" 1/8" Ferrules, Graphite,1/8"ID 18.00 10-pk
GF200 1/8" 1/8" Ferrules, Graphite, FRONT,1/8"ID 18.00 10-pk
SF300G 3/16" 3/16" Ferrules, Graphite,3/16mmiD 18.00 10-pk
SFM5G 5mm 5mm Ferrules, Graphite,Varian 5mmID 18.00 10-pk
GF400 1/4" 1/4" Ferrules, Graphite, FRONT,1/4"ID 18.00 10-pk
SF400G 1/4" 1/4" Ferrules, Graphite,1/4"ID 18.00 10-pk
SF400SPEC 1/4" 1/4" Ferrules, Graphite,1/4"ID 21.00 10-pk
SF600G 3/8" 3/8" Ferrules, Graphite,3/8"ID 27.00 10-pk
SFM10G 10mm 10mm Ferrules, Graphite,10mm Metric 27.00 10-pk
SFM12G-1 12mm 12mm Ferrules, Graphite, 122mmID Metric 3.00 ea
SF800G 1/2" 1/2" Ferrules, Graphite,1/2"ID 36.00 10-pk
SFM14G-1 14mm 14mm Ferrules, Graphite,14mmID Metric 4.20 ea
SF1000G-1 5/8" 5/8" Ferrules, Graphite,5/8"ID 4.80 ea
SF1200G-1 3/4" 3/4" Ferrules, Graphite,3/4"ID 5.10 ea
SF1400G-1 7/8" 7/8" Ferrules, Graphite,7/8"ID 6.30 ea
SF1600G-1 1.0" 1.0" Ferrules, Graphite,1.0"ID 8.10 ea
SF2000G-1 1-1/4" 1-1/4" Ferrules, Graphite,1-1/4"ID 12.00 ea
SF2400G-1 1-1/2" 1-1/2" Ferrules, Graphite,1-1/2"ID 14.40 ea
SF2800G-1 1-3/4" 1-3/4" Ferrules, Graphite,1-3/4"ID 17.40 ea
SF3200G-1 2.0" 2.0" Ferrules, Graphite,2.0"ID

NOTES : Graphite Ferrules

2 Sizes of HP ferrules for HP/Agilent 5890 Further Discount
GF100/- - - HP size to fit standard HP inlet seal nut (0.125-in long ) O
GF- - -HP a short version to fit shallow recess HP nut ( 0.090-in Long Based on each Qty's ¢

100-499 less 15%

500-1000 less 25%
We need accurate dimension “specs” OD / ID / Overall Length / Shoulder Length and OD at Cone Tip. 0

Note : For Swagelok Ferrule shapes the cone angle is normally 17-deg 1000+ less 40%
There may be a one-off tooling charge of USD75-150 depending on size - if this is required for a Plus Air Courier
“special” ie not a stock item. % Freight Cost

‘‘‘‘ 50850050050¢5050850850050050¢50508

Delivery Times

Production Lead Time : most sizes are ex-stock or 7-10 days production for gty to 500 each;
larger gty approx 2-3 weeks from date of order PLUS transit time

Shipping

In Australia via Local Courier - Toll Priority Overnight Satchel or by Hunter Express (Road)
International - TNT Air Express Courier Door-to-door

Payment

Payment by Credit Card accepted : VISA / Mastercard - Australian Customers only
Or by Bank Transfer - Australian and International Customers

Attractive OEM Discounts for Quantity Orders - Enquire !

Prices include packing in plastic vials 10-pk unless specified otherwise. Also available "bulk-packed" for large quantities.
-1 suffix designates order gty : each - packed in plastic vials or separately for large sizes
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INTERNATIONAL Ferrule - Price List ~ July 2012

Cat.# Size Hole ID Description CT-List QTY
SF100/0.3G 1/16" 0.3mm Ferrules, Graphite,1/16"x0.3mmID 22.50 10-pk
SF100/0.4G 1/16" 0.4mm Ferrules, Graphite,1/16"x0.4mmID 22.50 10-pk
SF100/0.5G 1/16" 0.5mm Ferrules, Graphite,1/16"x0.5mmID 18.00 10-pk
SF100/0.8G 1/16" 0.8mm Ferrules, Graphite,1/16"x0.8mmID 18.00 10-pk
SF100/00G 1/16" No-Hole Ferrules, Graphite,1/16"xNo-Hole 18.00 10-pk
SF100/1.0G 1/16" 1.0mm Ferrules, Graphite,1/16"x1.0mmID 18.00 10-pk
SF100/1.2G 1/16" 1.2mm Ferrules, Graphite,1/16"x1.2mmID 18.00 10-pk
SF100/2xM0.5G 1/16" Dble-Hole Ferrules, Graphite,1/16"xDouble0.5mmID 30.00 10-pk
GF200/100 1/8" 1/16" Ferrules, Graphite,FRONT,1/8x1/16"ID 18.00 10-pk
SF200/0.4G 1/8" 0.4mm Ferrules, Graphite,1/8"x0.4mmID 22.50 10-pk
SF200/0.5G 1/8" 0.5mm Ferrules, Graphite,1/8"x0.5mmID 18.00 10-pk
SF200/0.8G 1/8" 0.8mm Ferrules, Graphite,1/8"x0.8mmID 18.00 10-pk
SF200/00G 1/8" No-Hole Ferrules, Graphite,1/8"xNo-Hole 18.00 10-pk
SF200/1.0G 1/8" imm Ferrules, Graphite,1/8"x1.0mmID 18.00 10-pk
SF200/1.2G 1/8" 1.2mm Ferrules, Graphite,1/8"x1.2mmID 18.00 10-pk
SF200/100G 1/8" 1/16" Ferrules, Graphite,1/8"x1/16"ID 18.00 10-pk
SF200/2x0.5G 1/8" Dble-Hole Ferrules, Graphite,1/8"xDouble0.5mmID 30.00 10-pk
SF200/2x0.8G 1/8" Dble-Hole Ferrules, Graphite,1/8"xDouble0.8mmID 30.00 10-pk
SF300/100G 3/16" 1/16" Ferrules, Graphite,3/16"ID 18.00 10-pk
SFM8.5/5/4.5G 5mm 5mm Ferrules, Graphite,Shimadzu 5mmID 18.00 10-pk
GF400/200SP 1/4" 1/8" Ferrules, Graphite,1/4-1/8" Flat 18.00 10-pk
SF400/00G 1/4" No-Hole Ferrules, Graphite,1/4"xNo-Hole 22.50 10-pk
SF400/100G 1/4" 1/16" Ferrules, Graphite,1/4"x1/16"ID 18.00 10-pk
SF400/0.8G 1/4" 0.8mm Ferrules, Graphite,1/4"x0.8mm"ID 18.00 10-pk
SF400/0.5G 1/4" 0.5mm Ferrules, Graphite,1/4"x0.5mm"ID 22.50 10-pk
SF400/200G 1/4" 1/8" Ferrules, Graphite,1/4"x1/8"ID 18.00 10-pk
SF400/300G 1/4" 3/16" Ferrules, Graphite,1/4"x3/16"ID 22.50 10-pk
SF400/M6G 1/4" 6mm Ferrules, Graphite,1/4"x6mm"ID 18.00 10-pk
GF400/200 1/4" 1/8" Ferrules, Graphite, FRONT,1/4"x1/8" 18.00 10-pk
GF400/100 1/4" 1/16" Ferrules, Graphite, FRONT,1/4"x1/16" 18.00 10-pk
GF200/100 1/8" 1/16: Ferrules, Graphite, FRONT,1/8"x1/16" 18.00 10-pk
SF600/00G 3/8" No-Hole Ferrules, Graphite,3/8"xNo-Hole 36.00 10-pk
CF0.3FIS 1/16" 0.3mm Ferrules, Graphite Capture Cup 0.3mmID 52.00 10-pk
CFO0.4FIS 1/16" 0.4mm Ferrules, Graphite Capture Cup 0.4mmID 52.00 10-pk
CF0.5FIS 1/16" 0.5mm Ferrules, Graphite Capture Cup 0.5mmID 52.00 10-pk
CFO0.8FIS 1/16" 0.8mm Ferrules, Graphite Capture Cup 0.8mmID 52.00 10-pk
CF1.0FIS 1/16" 1.0mm Ferrules, Graphite Capture Cup 1.0mmID 52.00 10-pk
GF0.3HP 1/16" 0.3mm Ferrules, Graphite,0.3mm ID HP Short 27.00 10-pk
GF0.4HP 1/16" 0.4mm Ferrules, Graphite,0.4mm ID HP Short 27.00 10-pk
GFO0.5HP 1/16" 0.5mm Ferrules, Graphite,0.5mm ID HP Short 18.00 10-pk
GFO0.8HP 1/16" 0.8mm Ferrules, Graphite,0.8mm ID HP Short 18.00 10-pk
GF1.0HP 1/16" 1.0mm Ferrules, Graphite,1.0mm ID HP Short 18.00 10-pk
GF1.2HP 1/16" 1.2mm Ferrules, Graphite,1.2mm ID HP Short 18.00 10-pk
GF100/0.4 1/16" 0.4mm Ferrules, Graphite,FRONT,1/16"IDx0.4mmID 22.50 10-pk
GF100/0.5 1/16" 0.5mm Ferrules, Graphite, FRONT,1/16"IDx0.5mmID 18.00 10-pk
GF100/0.8 1/16" 0.8mm Ferrules, Graphite,FRONT,1/16"x0.8mmID 18.00 10-pk
GF100/1.0 1/16" 1.0mm Ferrules, Graphite, FRONT,1/16"x1.0mmID 18.00 10-pk
GF100/1.2 1/16" 1.2mm Ferrules, Graphite,FRONT,1/16x1.2mmID 18.00 10-pk
GF100/0.3HP 1/16" 0.3mm Ferrules, Graphite,0.3MM ID HP Standard 22.50 10-pk
GF100/0.4HP 1/16" 0.4mm Ferrules, Graphite,0.4MM ID HP Standard 22.50 10-pk
GF100/0.5HP 1/16" 0.5mm Ferrules, Graphite,0.5mm ID HP Standard 18.00 10-pk
GF100/0.8HP 1/16" 0.8mm Ferrules, Graphite,0.8mm ID HP Standard 18.00 10-pk
GF100/1.0HP 1/16" 1.0mm Ferrules, Graphite,1.0mm ID HP Standard 18.00 10-pk

Prices include packing in plastic vials 10-pk unless specified otherwise. Also available "bulk-packed" for large quantities.
-1 suffix designates order qty : each - packed in plastic vials or separately for large sizes
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INTERNATIONAL Ferrule - Price List ~ July 2012

Cat.# Size Hole ID Type Description UsD Qty
SF100/0.3VG 1/16" 0.3mm Reducing Ferrules, Graphite/VESPEL,1/16"x0.3mmID 24.00 10-pk
SF100/0.4VG 1/16" 0.4mm Reducing Ferrules, Graphite/VESPEL,1/16"x0.4mmID 24.00 10-pk
SF100/0.5VG 1/16" 0.5mm Reducing Ferrules, Graphite/VESPEL,1/16"x0.5mmID 24.00 10-pk
SF100/0.7VG 1/16" 0.7mm Reducing Ferrules, Graphite/VESPEL,1/16"x0.7mmID 24.00 10-pk
SF100/0.8VG 1/16" 0.8mm Reducing Ferrules, Graphite/VESPEL,1/16"x0.8mmID 24.00 10-pk
SF100/1.0VG 1/16" 1.0mm Reducing Ferrules, Graphite/VESPEL,1/16"x1.0mmID 24.00 10-pk
SF100/1.2VG 1/16" 1.0mm Reducing Ferrules, Graphite/VESPEL,1/16"x1.2mmID 24.00 10-pk
SF100VG 1/16" 1/16" Straight Ferrules, Graphite/VESPEL,1/16"ID 24.00 10-pk
SF200VG 1/8' 1/8' Straight Ferrules, Graphite/VESPEL,1/8"ID 40.00 10-pk
SF300VG 3/16" 3/16" Straight Ferrules, Graphite/VESPEL,1/8"I1D 48.00 10-pk
SF400VG 1/4" 1/4" Straight Ferrules, Graphite/VESPEL,1/4"ID

Cat.# Size Hole ID Type Description USD Qty
SF100/1.0T 1/16" 1.0mm Reducing Ferrules, TEFLON,1/16"x1.0mmID 24.00 10-pk
SF100/0.8T 1/16" 0.8mm Reducing Ferrules, TEFLON,1/16"x0.8mmID 24.00 10-pk
SF100/0.5T 1/16" 0.5mm Reducing Ferrules, TEFLON,1/16"x0.5mmID 24.00 10-pk
SFM8/M5T 5mm 5mm Reducing Ferrules, TEFLON, 8mmODx5 mmID SPEC 24.00 10-pk
SF400/200T 1/4" 1/8" Reducing Ferrules, TEFLON,1/4"x1/8"ID 24.00 10-pk
SF400/100T 1/4" 1/16" Reducing Ferrules, TEFLON,1/4"x1/16"ID 24.00 10-pk
SF100T 1/16" 1/16" Straight Ferrules, TEFLON,1/16"ID 16.00 10-pk
SF200T 1/8" 1/8" Straight Ferrules, TEFLON,1/8"ID 16.00 10-pk
SF300T 3/16" 3/16" Straight Ferrules, TEFLON,3/16"ID 20.00 10-pk
SF400T 1/4" 1/4" Straight Ferrules, TEFLON,1/4"ID 24.00 10-pk
SF600T 3/8' 3/8' Straight Ferrules, TEFLON,3/8"ID 40.00 10-pk

Cat.# Fitting Size ID Type Description usbD Qty
SF1428/100KF 1/4-28 Nylon Male F’Less Nut ~ 1/16" Straight Ferrules, Kel-F,Single-Cone 1/16"ID 19.00 10-pk
SF1428/200KF 1/4-28 Nylon Male F’'Less Nut ~ 1/8" Straight Ferrules, Kel-F,Single-Cone 1/8"ID 19.00 10-pk

Kel-F* is similar to Tefzel* and ETFR* Trade Names

Cat.# Size ID Type Description uUsD Qty
DF100PK 1/16" 1/16" Straight Ferrules, PEEK,Double-Cone 1/16"ID 24.00 10-pk
SF100PK 1/16" 1/16" Straight Ferrules, PEEK,Single-Cone 1/16"ID 22.00 10-pk

Prices include packing in plastic vials 10-pk unless specified otherwise. Also available "bulk-packed" for large quantities.
-1 suffix designates order gty : each - packed in plastic vials or separately for large sizes
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