
High purity exfoliated graphite packing

Previously known as Ribbonpak

Lionpak® 5100 is a high purity 
98% exfoliated graphite 
ribbon, plaited into a 
length-form packing for 
convenient on-site maintenance. 

It is impregnated with James Walker’s proprietary 
high temperature, graphite-based dispersion 
to enhance sealability.

Prime features

• Excellent chemical resistance across an
exceptionally wide temperature range.

• Replaces moulded graphite sealing rings.

• Flexible and compressible.

• Easy to install - no special tools needed.

• Reduces stockholding requirements.

Typical applications

High speed rotary pumps handling water or slurry 
in pulp and paper processing. Also a general 
purpose valve stem packing for steam and 
chemical processing duties

Chemical properties

Compatible with media in the range pH 0-14, 
excluding strong oxidising agents. Negligible 
volatile content. Low in extractable trace 
impurities such as chloride and sulphur.

How supplied

All popular square sections from 3 mm (1/8”) 
upwards in boxes containing 8 m (26’ 3”), or in 
coil form by the metre/foot or kilogram/pound. 
Also supplied as split preformed rings and sets.

VALVE STEM DUTIES

Maximum Operating Temperatures: 
Steam  

+550°C (+1022°F)
Oxidising conditions  

+450°C (+842°F)
Non-Oxidising conditions  

+850°C (+1562°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

25 MPa/250 bar (3626 psi)

CENTRIFUGAL PUMPS 
AND ROTARY EQUIPMENT

Maximum Operating Temperatures: 
Steam  

+550°C (+1022°F)
Oxidising conditions  

+450°C (+842°F)
Non-Oxidising conditions  

+850°C (+1562°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum Shaft Speed: 

25 m/s (4921 fpm) 
Maximum System Pressure: 

2.5 MPa/25 bar (363 psi)



Reinforced graphite for high integrity 
sealing with aggressive media

Lionpak® 5101 is a braided 
packing comprising expanded 
graphite fibre, with 99% minimum 
purity, reinforced with a 
non-metallic filament. 

It is impregnated with James Walker’s proprietary 
high temperature, graphite-based dispersion to 
enhance sealability.

Prime features

• �High integrity sealing over long
operational periods.

• �Excellent chemical resistance across
a very wide temperature range.

• �Lubrication system assists self-adjustment
when the gland is tightened.

Typical applications

Centrifugal pumps, valves, dryers and reactors. 
Suitable for use with superheated and saturated 
steam, gases, petrochemicals, hydrocarbons, 
hot oil, thermic fluid, acids and alkalis, solvents, 
organic chemicals, emissive fluids and 
nitrous oxide.

Please note that this packing is unsuitable 
for reciprocating duties.

Chemical properties

Compatible with media in the range pH 1-14, 
excluding strong oxidising agents.

How supplied

All popular square sections from 3 mm to 50 mm 
(1/8" to 2") in boxes containing 8 m (26' 3"), or in 
coil form by the metre/foot or kilogram/pound. 
Also supplied as split preformed rings and sets. 

VALVE STEM DUTIES

Maximum Operating Temperatures: 
Steam  

+550°C (+1022°F)
Oxidising conditions  

+450°C (+842°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

10 MPa/100 bar (1450 psi)

CENTRIFUGAL PUMPS 
AND ROTARY EQUIPMENT

Maximum Operating Temperatures: 
Steam  

+550°C (+1022°F)
Oxidising conditions  

+450°C (+842°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum Shaft Speed: 

20 m/s (3937 fpm) 
Maximum System Pressure: 

3.5 MPa/35 bar (508 psi)



High purity exfoliated graphite packing 
with Inconel® reinforcement

Previously known as Ribbonpak Type M

Lionpak® 5200 is a premium 
grade packing comprising 
exfoliated graphite fibre of high 
98% carbon content, reinforced 
with Inconel® wires. 

The graphite fibres are reinforced with 
fine Inconel® wires and are dry having 
no additives or dispersion in order to 
maximise temperature capabilities.

Prime features

• �Wire reinforcement enhances the mechanical
strength of the packing to resist high pressures.

• �Exceptional temperature range.

• �Low friction and high thermal conductivity.

• �Easy to cut, shape and install.

• �Excellent chemical resistance.

• �Long service life with rotary or rising
stem valves.

Typical applications

Valves handling steam, condensate, fuel, oils, 
gases, chemicals, process water or effluent. 
This product is widely used in petrochemical 
plants, refineries, power stations and steel mills.

Chemical properties

Compatible with media in the range pH 0 -14, 
excluding strong oxidising agents. Negligible 
volatile content. Low in extractable trace 
impurities such as chloride and sulphur.

How supplied

All popular square sections from 3 mm (1/8") 
upwards in boxes containing 8 m (26' 3"), or in 
coil form by the metre/foot or kilogram/pound. 
Also supplied as split preformed rings and sets. 

Notes: 
Inconel® is a registered trademark of 
Special Metals Corporation.

VALVE STEM DUTIES

Maximum Operating Temperatures: 
Steam 

+650°C (+1202°F)
Oxidising conditions  

+450°C (+842°F)
Non-oxidising  

+1000°C (+1832°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

30 MPa/300 bar (4351 psi)



Expanded graphite packing 
reinforced with Inconel® wire

Lionpak® 5201 is a packing 
comprising soft expanded 
graphite fibre of high 99% carbon 
content, reinforced with multiple 
Inconel® wires in each strand.

The fibres are impregnated with James Walker’s 
proprietary, high temperature, graphite-based 
dispersion, and the packing is further treated 
with an inorganic passive corrosion inhibitor.

Prime features

• �Multiple wire reinforcement enhances the
mechanical strength of the packing where
pressure fluctuations and/or surges occur.

• �Graphite-based dispersion acts as a
blocking agent.

• �Corrosion inhibitor safeguards metallic
interfaces from galvanic corrosion.

• �Easy to cut, shape and install.

• �Excellent chemical resistance.

• �Third-party tested and certified to: API 607
Edition 7 Fire Safety / ISO 10497:2010.

Typical applications

Mainly valves and soot blowers, although it can 
be used at low speeds on rotary kilns and dryers. 
Suitable for use with superheated and saturated 
steam, hydrocarbons, petrochemicals, solvents, 
thermic fluid, acids, alkalis and gases.

Chemical properties

Compatible with media in the range pH 1-14, 
excluding strong oxidising agents.

How supplied

All popular square sections from 3 mm to 50 mm 
(1/8" to 2") in boxes containing 8 m (26' 3"), or in 
coil form by the metre/foot or kilogram/pound. 
Also supplied as split preformed rings and sets. 

Notes: 
Inconel® is a registered trademark of Special 
Metals Corporation.

VALVE STEM DUTIES

Maximum Operating Temperatures: 
Steam 

+550°C (+1022°F)
Oxidising conditions  

+450°C (+842°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

30 MPa/300 bar (4351 psi)

APPROVALS

API 607 Edition 7 Fire Safety



Graphite moulded rings  
with outstanding qualities

Lionpak® graphite moulded rings 
are high-efficiency, moulded 
graphite sealing rings, produced 
to precise density and size. They 
are manufactured from expanded 
high purity flexible graphite foil 
with an oxidation inhibitor. They 
do not contain binders, 
elastomers or fillers.

The difference between the three model 
numbers is the purity of the graphite foil 
from which the rings are manufactured.

Prime features

• �Outstanding sealing performance over
long adjustment-free periods.

• �Excellent chemical resistance.

• �Very wide temperature range.

• �Lionpak® 5503 moulded rings conform
to Shell material specification
MESC SPE 85/203.

Typical applications

Valves and rotary equipment handling virtually 
any media. These rings are ideal for duties 
 with high-temperature steam, demineralised 
water, heat transfer media, petroleum products, 
inorganic and organic acids, alkalis, hot 
waxes and oils.

Material properties

• Compatible with media in the range pH 0-14.

• �Sulphur content (typical): ≤300 ppm.

• �No loss of volatiles at high temperature.

• �Lower limiting temperatures apply when used
with oxidising agents, e.g. nitric acid.

• �Thermal conductivity, ring of density
1.4g/cm3: (SG 1.4): axial: 400W/mK;
radial: 6W/mK.

• �Coefficient of friction to steel: 0.05.

How supplied

Precision moulded rings in endless form,  
or with single split or matched scarf-split halves. 
Sections 1.5 mm to 40 mm (1/16" to 19/16"); 
diameters 2 mm to 1200 mm (or 3 /32" to 47¼"). 

VALVE STEM DUTIES

Maximum Operating Temperatures: 
Steam 

+650°C (+1202°F)
Oxidising conditions  

+500°C (+932°F)
Non-oxidising  

+1000°C (+1832°F)

Minimum Operating Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

25 MPa/250 bar (3626 psi)

CERTAIN ROTARY EQUIPMENT
Consult James Walker for details.

RECOMMENDED RING DENSITIES

For valve stem duties: 

1.6 g/cm3 (SG 1.6) 
For rotary duties: 

1.5 g/cm3 (SG 1.5) 
For special applications: 

Mixture of ring densities Lionpak® 
5501

Lionpak® 
5503

Lionpak® 
5504

Graphite purity [%] 98 99  99.85

Ash content [%] 2 1 0.15

Density range [g/cm3/SG] 1.4 - 1.8 1.4 - 1.8 1.4 - 1.8

Sulphur content [ppm] ≤300 ≤300 ≤300

Chloride content [ppm] ≤25 ≤10 ≤10 

Fluoride content [ppm] ≤25 ≤10 ≤10 

Halogen content [ppm] ≤100 ≤50 ≤50 

Oxidation rate in air at  
670°C (1238°F) [%/hour] <5 <4 <4

Passive oxidation inhibitor Yes Yes Yes



SPECIALISED PACKING

Low friction rings for  
low-torque valve operation

Previously known as Supagraf® LF rings

Lionpak® graphite moulded rings 
represent a major enhancement 
to the operational capabilities of 
graphite sealing rings used on 
valve stems.

The rings are precision moulded from high purity 
expanded graphite foil to which a special low 
friction coating has been sinter bonded. This 5µm 
thick coating is sinter bonded to the expanded 
graphite before the moulding process to ensure 
maximum service life.

Prime features

• �Greatly reduces the torque needed for efficient
valve action.

• �Saves on power consumption and enables
smaller actuators to be used.

• �Lowers the break-out friction for smoother
valve operation.

• �Retains exceptionally low friction
characteristics for up to 20,000 valve cycles.

• �Subsequent manual adjustment extends
performance to 60,000 cycles.

• �Fire-safe capability enables rings to be used
in plant subjected to fire rating tests.

Typical applications

• �Valves that handle dry gases and other fluids,
where friction on standard graphite seals is
unacceptably high.

• �Valves that suffer judder, hesitation or erratic
action due to carbon pick-up or high-spot
friction on the spindle.

Material properties

• Compatible with media in the range pH 0 -14.

• �Sulphur content (typical): ≤300 ppm.

• �No loss of volatiles at high temperature.

• �Lower limiting temperatures apply when
used with oxidising agents, e.g. nitric acid.

In comparative tests, sets of Lionpak® 5505 
displayed exactly half the friction coefficient  
of standard graphite and provided  
a continued low friction performance over  
more than 300 cycles.

How supplied

Precision moulded rings in endless form, or 
with single split or matched scarf-split halves. 
Sections 1.5 mm to 40 mm (1/16" to 19/16"); 
diameters 2 mm to 1200 mm (or 3 /32" to 47¼"). 

Graphite purity [%] 98

Ash content [%] 2

Density range [g/cm3/SG] 1.4 - 1.8

Sulphur content [ppm] ≤300 

Chloride content [ppm] ≤25 

Fluoride content [ppm] ≤25 

Halogen content [ppm] ≤100 

Oxidation rate in air at 
670°C (1238°F) [%/hour] <5

Passive corrosion inhibitor Yes

VALVE STEM DUTIES

Maximum Operating Temperature: 

+350°C (+662°F)
Minimum Temperature: 

-200°C (-328°F)
Maximum System Pressure: 

25 MPa/250 bar (3626 psi)



James Walker Sealing Products & Services Ltd

Registered Office: Lion House, Oriental Road, 
Woking, Surrey GU22 8AP, United Kingdom. 

Reg no: 00264191 England

Sweden and Denmark

GA Lindberg PetroSeal AB

Raseborgsgatan 9
164 06 Kista
Sweden

T: +46 (0)8 703 02 00  
E: info@petroseal.se 

James Walker 
Distributor

Health warning: If PTFE products are heated to elevated temperatures, fumes will be produced which may give unpleasant effects, if inhaled. Whilst some fumes are emitted 
below 300°C (572°F) from PTFE, the effect at these temperatures is negligible. Care should be taken to avoid contaminating tobacco with particles of PTFE or PTFE dispersion, 
which may remain on hands or clothing. Safety Data Sheets (SDS) are available on request.

Information given in this publication is given in good faith and represents the results of specific individual tests carried out by James Walker or third parties in accordance with the 
methodologies described in this publication, performed in a laboratory. No representation or warranty is given in relation to such information. Values and/or operating limits given 
in this publication are not an indication that these values and/or operating limits can be applied simultaneously. While such results may comprise useful additional information 
and are industry standard tests, they are no substitute for conducting (or procuring from James Walker) your own tests and engineering analysis and satisfying yourself as to 
the suitability of the product you select. Please also note that a product tested in accordance with the published methodology may not perform to such values in application 
and/or under different test conditions or methodologies for a variety of reasons, including but not limited to the environment in which it is used/tested or which passes through it 
or otherwise affects the product, or due to the handling, storage or installation, or due to the effect of housing or other parts. Our personnel will be happy to discuss any historical 
examples we have of a product having been previously used in a particular application.

To ensure you are working with the very latest product specifications, please consult the relevant section of the James Walker website: www.jameswalker.biz.

© James Walker 2019

Names bearing the ® symbol are registered trademarks of James Walker Group or associated companies



Quick reference 
chart

Q
U

IC
K

 R
E

FE
R

E
N

C
E

 C
H

A
R

T

Product
Valve Rotary Reciprocating Static

Pressure 
MPa (psi)

Shaft Speed 
m/s (fpm)

Pressure 
MPa (psi)

Rod Speed 
m/s (fpm)

Pressure 
MPa (psi)

Pressure 
MPa (psi)

PTFE-based

Lionpak® 2100 25 (3626) 4 (787) 1 (145) 0.5 (98) 5 (725) n/a

Lionpak® 2101 25 (3626) 4 (787) 1 (145) 0.5 (98) 5 (725) n/a

Lionpak® 2102 25 (3626) 5 (984) 2 (290) 0.5 (98) 15 (2175) n/a

Lionpak® 2200 15 (2175) 10 (1969) 2.5 (363) 1 (197) 10 (1450) n/a

Lionpak® 2201 15 (2175) 10 (1969) 2.5 (363) 1 (197) 10 (1450) n/a

Lionpak® 2202 15 (2175) 12 (2362) 2.5 (363) 1 (197) 15 (2175) n/a

Lionpak® 2300 8 (1160) 22 (4331) 1 (145) 1 (197) 8 (1160) n/a

Lionpak® 2302 8 (1160) 22 (4331) 1 (145) 1 (197) 8 (1160) n/a

Lionpak® 2303 12 (1740) 17.5 (3445) 2 (290) 2 (394) 8 (1160) n/a

Lionpak® 2500 25 (3626) 20 (3937) 2 (290) 2 (394) 10 (1450) n/a

Lionpak® 2501 25 (3626) 20 (3937) 2 (290) 2 (394) 10 (1450) n/a

Lionpak® 2502 25 (3626) 20 (3937) 2 (290) 2 (394) 20 (2900)‡ n/a

Lionpak® 2503 25 (3626) 20 (3937) 2 (290) 2 (394) 10 (1450) n/a

Lionpak® 2504 25 (3626) 20 (3937) 2 (290) 2 (394) 10 (1450) n/a

Lionpak® 2505 30 (4351) n/a n/a n/a n/a n/a

Lionpak® 2506 25 (3626) 22 (4331) 2 (290) 2 (394) 10 (1450) n/a

Aramid-based

Lionpak® 3200 15 (2175) 20 (3937) 2.5 (363) 1.5 (295) 15 (2175) n/a

Lionpak® 3301 15 (2175) 20 (3937) 2.5 (363) 1.5 (295) 15 (2175) n/a

Lionpak® 3302 15 (2175) 20 (3937) 2.5 (363) 1.5 (295) 10 (1450) n/a

Graphite/Carbon-based

Lionpak® 5100 25 (3626) 25 (4921) 2.5 (363) n/a n/a n/a

Lionpak® 5101 10 (1450) 20 (3937) 3.5 (508) n/a n/a n/a

Lionpak® 5200 30 (4351) n/a n/a n/a n/a n/a

Lionpak® 5201 30 (4351) n/a n/a n/a n/a n/a

Lionpak® 5202 30 (4351) n/a n/a n/a n/a n/a

Lionpak® 5300 15 (2175) n/a n/a n/a n/a n/a

Lionpak® 5301 20 (2900) 20 (3937) 2 (290) 2 (394) 15 (2175)‡ n/a

Lionpak® 5302 25 (3626) 20 (3937) 2 (290) 2 (394) 10 (1450) n/a

Lionpak® 5303 20 (2900) 20 (3937) 2 (290) 2 (394) 15 (2175)‡ n/a

Lionpak® 5304 20 (2900) 20 (3937) 2 (290) 2 (394) 15 (2175)‡ n/a

Lionpak® 5501 25 (3626) Consult Consult n/a n/a n/a

Lionpak® 5503 25 (3626) Consult Consult n/a n/a n/a

Lionpak® 5504 25 (3626) Consult Consult n/a n/a n/a

Lionpak® 5505 25 (3626) n/a n/a n/a n/a n/a

Temperatures pH Media

Min °C (°F) Max °C (°F) pH Range Steam Gases
Process 
Water

Potable 
Water

Strong 
Acids

Caustic 
Alkalis

Oils Solvents Oxygen Food

PTFE-based

-100 (-148) +250 (+482) 0-14 X X

-100 (-148) +250 (+482) 0-14 X X X

-200 (-328) +280 (+536) 0-14 X

-100 (-148) +250 (+482) 0-14 X X X X

-100 (-148) +250 (+482) 0-14 X X X X

-100 (-148) +280 (+536) 0-14 X X

-100 (-148) +260 (+500) 0-14 X X

-100 (-148) +250 (+482) 0-14 X X X

-100 (-148) +260 (+500) 0-14 X X X

-50 (-58) +260 (+500) 2-13 X X X X

-50 (-58) +250 (+482) 1-13 X X X X X

-50 (-58) +250 (+482) 1-13 X X X X X

-50 (-58) +250 (+482) 1-13 X X X X X

-100 (-148) +250 (+482) 3-14 X X X X

-200 (-328) +260 (+500) 0-14 X X X X

-100 (-148) +260 (+500) 0-14 X X X

Aramid-based

-50 (-58) +250 (+482) 2-13 X X X X

-50 (-58) +250 (+482) 1-13 X X X X X

-50 (-58) +285 (+545) 0-13 X X X X X

Graphite/Carbon-based

-200 (-328) +450 (+842)¹ 0-14 X X X

-200 (-328) +450 (+842)² 1-14 X X X

-200 (-328) +450 (+842)5 0-14 X X X

-200 (-328) +450 (+842)² 1-14 X X X

-200 (-328) +450 (+842)² 0-14 X X X

-50 (-58) +550 (+1022) 0-14 X X X

-50 (-58) +450 (+842) 0-14 X X X

-50 (-58) +450 (+842) 0-14 X X X

-50 (-58) +350 (+662) 0-14 X X X

-100 (-148) +260 (+500) 0-14 X X X

-200 (-328) +500 (+932)³ 0-14 X X X

-200 (-328) +500 (+932)³ 0-14 X X X

-200 (-328) +500 (+932)³ 0-14 X X X

-200 (-328) +350 (+662) 0-14 X X X

Operating limits quoted in this publication are not an indication that these values can be applied simultaneously, particularly when 
operating near to the extreme limits. Please contact James Walker if you need further guidance on the suitability of any product for your 
specific application.

This brochure is supported by further detailed product data sheets and product fitting instructions which are available to download from 
the James Walker website at www.jameswalker.biz

Key

1 +450°C (+930°F) oxidising conditions, +550°C (+1202°F) steam, +850°C (+1562°F) non-oxidising

2 +450°C (+842°F) oxidising conditions, +550°C (+1022°F) steam

3 +500°C (+930°F) oxidising conditions, +650°C (+1202°F) steam, +1000°C (+1832°F) non-oxidising

4 +1000°C (+1832°F) constant, +1100°C (+2012°F) intermittent

5 +450°C (+930°F) oxidising conditions, +650°C (+1202°F) steam, +1000°C (+1832°F) non-oxidising

Key

‡ May be suitable for higher pressures on certain reciprocating duties: please consult James Walker

Consult Dependent on application; consult James Walker

n/a Not applicable

Suitable for application

X Not suitable for application




