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In this section ... G
■ Material Safety Data Sheets,

including Praxair’s new
Chemmate® custom MSDS
for mixtures

■ Personal protective equipment

■ Receiving cylinders and
containers

■ Testing for leaks

■ Moving cylinders and containers

■ Storing cylinders and containers

■ Opening and closing valves

FAX ON DEMAND!
MSDSs AVAILABLE,
FAST AND EASY BY CALLING
1-800-PRAXAIR
or
VISIT OUR WEBSITE
www.praxair.com/msds
for easy downloads.
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Material Safety Data Sheets

A Material Safety Data Sheet (MSDS) is
a fact sheet that lists the characteristics
and hazards of a specific hazardous
industrial material. MSDSs tell how to
handle, store, and ship the material safely
and in accordance with regulations. They
also give emergency and first aid proce-
dures for dealing with injuries, fires, leaks,
spills, and other incidents involving the
material. Praxair MSDSs also provide
additional information such as ratings
under various hazard identification sys-
tems, listing by certain states, and valve
connection data.

Under the OSHA Hazard Communication
Standard, manufacturers of hazardous
materials must prepare and make avai-
lable an MSDS for each hazardous ma-
terial sold. In addition, those purchasing
these materials must maintain a file of
MSDSs in the work place so they are
available to their employees.

Precautionary information on the safe
handling of gases listed in this catalog is
provided on Material Safety Data Sheets
(MSDS), which are issued to customers
for each product sold.

We strongly urge you to read and
thoroughly understand the information
contained in the applicable MSDS before
using any of the gases in this catalog.

Copies of MSDS’s can be obtained thru
your Sales Representative, by calling
Praxair at 1-800-PRAXAIR or visiting
our website at www.praxair.com/msds.

Personal Protective Equipment

The type of personal protective equip-
ment required at a particular location
depends on the products handled at
that location. For personal protective
equipment recommendations, read the
MSDS for each product handled at your
location. Personal protective equipment,
available from local safety equipment
suppliers, should be selected in accor-
dance with standards established by
OSHA or NIOSH.

Receiving Cylinders and
Containers

External Inspection
Personnel responsible for receiving
cylinders and containers should perform
an external inspection on all packages
before moving them to the point of use or
to the storage area. Basic guidelines for
performing this inspection are as follows:

■ Read the cylinder labels to be sure
that the gas is what you ordered and
that you understand the hazards
associated with the product. Remem-
ber, the label is the only means of
identifying the product in the cylinder.
Never identify the product by the color
of the cylinder.

■ Check the TC/DOT cylinder markings
to be sure you understand the pres-
sures contained in the cylinders.

■ Thoroughly inspect the cylinders for
any obvious damage. The cylinder
surface should be clean and free from

defects such as cuts, gouges, burns
and obvious dents. Such damage
could weaken the cylinder metal, cre-
ating a danger of failure, or it could
make the cylinder unstable and more
likely to tip over. Make sure the cylinder
stands steady on its base and does
not wobble.

■ Cylinders with neck threads should
have a cap in place over the valve.
Remove the cap by hand. Never use
a screw driver, crowbar, or other
leverage device to remove the cap.
You could accidentally open the valve
or damage it.

■ Check the cylinder valve to be sure it
is not bent or damaged. A damaged
valve could leak or fail, or it might not
make a tight connection when the
cylinder is placed into use. Make sure
the valve is free of dirt and oil, which
could contaminate the gas. Dirt par-
ticles propelled in a high-velocity gas
stream could cause a spark, igniting
a flammable gas. Oil and grease can
react with oxygen and other oxidizers,
causing an explosion.

■ If any cylinder is received with missing
or unreadable labels and markings;
visible damage; an unstable base; a
missing cap; or a bent, damaged, or
dirty valve, do not use the cylinder.
Contact your supplier and ask for
instructions.

Testing for Leaks

After completing the external inspection,
proceed as follows:

■ Test the cylinder valve for leaks using
the leak test method approved by your
employer. If you detect leakage, follow
your employer’s procedures for
handling leaking cylinders.

Note: It is normal for cryogenic liquid
containers to vent through their relief
valves to relieve excess pressure build
up due to heat leak. This venting is not
a leak.

■ If no leakage is detected, secure the
cylinder valve cap in place before
moving the cylinder to the point of
use or to the storage area.

Praxair customers are the first in
North America to be able to find what
they need to know about their cus-
tomized, multi-component gas mix-
tures on a single, stand-alone MSDS
document. This new, value-added
service offers a big safety advantage
for customers. Generated by the new
Chemmate® gas mixture MSDS pro-
gram, data from each component of
the gas mixture is distilled and com-
bined into a government-approved,

standardized, 16-part form (ANSI
Z400) for that mixture.

To date, Praxair has created more
than 200 custom MSDSs that cover
over 15,000 mixtures available from
Praxair. MSDSs for mixtures on file
can be generated immediately upon
request, and new ones can be pre-
pared within 24 hours. Contact your
Praxair representative for more
information.

Chemmate® Gas Mixture MSDS Program
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Moving Cylinders and Containers

Cylinders and containers must always
be moved carefully. Mishandling that
results in a damaged valve or ruptured
cylinder can expose personnel to the
hazards associated with these gases.
In addition, most gas cylinders are
heavy and bulky. A cylinder striking
someone or pinching a finger, toe, or
other extremity is a common cause of
injury. For these reasons, all cylinder
handlers must always wear certain
minimum personal protective equip-
ment prescribed by OSHA:

■ Gloves to protect the hands against
common pinching injuries.

■ Safety glasses to protect the eyes
against injuries associated with
pressure release.

■ Safety shoes with metatarsal
supports to protect against foot
injuries from falling cylinders.

Before moving a cylinder to the storage
area or point of use or before returning
the cylinder to the supplier, ensure the
following:

■ The outlet valve is fully closed.
■ The outlet valve dust plug or

pressure cap is on tight for cylinders
equipped with these protection
devices.

■ The valve protection cap is properly
secured in place on cylinders with
neck threads.

Note: Valve caps must always be in
place while moving or transporting
cylinders or when they are in storage.

While moving full or empty cylinders:

■ Always use carts or hand trucks
designed for this purpose.

■ Never drop cylinders or allow them
to strike each other violently.

■ Never lift cylinders by the cap or
with a lifting magnet.

After moving a cylinder to its point
of use, secure the cylinder in place.
Use cylinder stands, clamps, or other
securing devices recommended by
your supplier.

Storing Cylinders and Containers

Storage of compressed gas cylinders
and cryogenic liquid containers is
governed by codes of the National Fire
Protection Association (NFPA). Local
codes may also apply. Know and obey
codes governing storage at your
location.

Safe Practices

In general, store cylinders so they can’t
be easily toppled over. Remember,
danger exists not only from accidental
release of gas by cylinders damaged in
a fall but also from their striking some-
one and causing injury. Store cylinders
upright in compact groups, interlocking
them so that each cylinder physically
contacts those around it. Do not stand
cylinders loosely or in a haphazard
manner. A single cylinder that topples

over can create a domino effect caus-
ing other cylinders to fall. Single cylin-
ders should be secured in place or on
a cylinder cart so they can’t be readily
knocked over.

Keep stored cylinders out of high traf-
fic areas. Do not store them near the
edges of platforms. Avoid storage in
areas where there are activities that
could damage or contaminate the
cylinders. Electric arc welding can
destroy the integrity of cylinder metal
if a welder carelessly strikes an arc on
a cylinder. Overhead hoists can drip oil
or grease on cylinders, contaminating
them. Never store cylinders with
flammable materials.

Refer to Section F for our full line of
safety apparatus and gas detection
systems.

General Safety Information

Refer to F135-137
for Praxair Safety

Apparatus
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Opening and Closing Valves

Observing a few simple rules when
opening and closing valves can prevent
damage to valves and equipment and
add years of useful service life to the
valves. The proper way to open any
cylinder valve is to first crack the valve,
then open it slowly by turning the han-
dle or stem counterclockwise. This
allows equipment to gradually adjust
to full pressure. Stop turning as soon
as there is any resistance. Turning the
valve handle or stem too far in the open
position can jam the stem causing
damage and leaks and preventing
later closure.

Likewise, overtightening when closing
a valve can damage or permanently
distort the seat and result in leakage.
Typical closing torques are as follows:

Packed Stem Valve 30 to 40 ft-lb

Diaphragm Seal Valve 85 to 96 in-lb

Pressure Seal Valve 60 to 85 in-lb

Pin-Indexed Valve 20 to 25 in-lb

Caution: Never open a cylinder valve
that is not connected to a pressure
regulating device.
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Specific Guidelines

The compressed gases and cryogenic liquids presented on
the following pages are organized in product categories
having similar health hazards and storage requirements.
These categories are as follows:

■ Nonflammable,
Non-corrosive,
Low Toxicity (Table 1)

■   Flammable, Non-corrosive,
Low Toxicity (Table 2)

■   Flammable, Corrosive,
and/or Toxic (Table 3)

■   Toxic and/or Corrosive,
Nonflammable (Table 4)

■ Spontaneously Flammable
(Table 5)

■   Toxic
(Table 6)

Nonflammable, Non-corrosive, Low Toxicity.
Store these products in well-ventilated areas or in covered
outdoors areas, keeping them off the ground and away from
radiant heat sources. Cylinder temperatures should not
exceed 125 °F (52 °C).

Note: Nonflammable, Non-corrosive, Low Toxicity
products listed in Table 1 can be safely stored together
with Toxic and/or Corrosive, Nonflammable products
listed in Table 4.

Air Halocarbon 116
Argon Halocarbon 218
Banana Gas 32 Halocarbon 134A
Carbon Dioxide Helium
Clinical Blood Gas Mixtures Krypton
P-5 Electron Capture Mixture Neon
8.5% Hydrogen/Helium Nitrogen
Halocarbon 14 Nitrous Oxide
Halocarbon 22 Oxygen
Halocarbon 23 Sulfur Hexafluoride

Xenon

Table 1

Flammable, Non-corrosive, Low Toxicity. Store these
products in well-ventilated areas equipped with electrical
equipment in accordance with Article 500 of the National
Electrical Code. These products may also be stored in
covered outdoor areas, but keep them off the ground and
away from radiant heat sources. Keep all ignition sources
and combustible materials out of the storage area. Cylinder
temperature should not exceed 125 °F (52 °C).

Note: Flammable, Non-corrosive, Low Toxicity products
listed in Table 2 can be safely stored together with Flammable,
Corrosive, and/or Toxic products listed in Table 3.

Acetylene Isobutane
Butane Isobutylene
Deuterium Methane
Ethane Propane
Ethylene Propylene
Hexane Toluene
1-Hexene Xylenes (o-,m-,p-)
Hydrogen

Table 2

Flammable, Corrosive, And/Or Toxic. Store these
products in well-ventilated areas equipped with electrical
equipment in accordance with Article 500 of the National
Electrical Code. These products may also be stored in
covered outdoor areas, but keep them off the ground and
away from radiant heat sources. Keep all ignition sources
and combustible materials out of the storage area. Cylinder
temperature should not exceed 125 °F (52 °C).

Note: Flammable, Corrosive, and/or Toxic products listed
in Table 3 can be safely stored together with Flammable,
Non-corrosive, Low Toxicity products listed in Table 2.

Table 3

1,3-Butadiene Ethylene Oxide
Carbon Monoxide Hydrogen Sulfide
Carboxide, 10% Ethylene Methyl Bromide
  Oxide – 90% Carbon Methyl Chloride
  Dioxide Mixture Monomethylamine
Dichlorosilane TEOS
Dimethylamine Trichlorosilane
Ethyl Chloride Trimethylamine
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Toxic And/Or Corrosive, Nonflammable. Store these
products in well-ventilated areas or in covered outdoor areas,
but keep them off the ground and away from radiant heat
sources. Cylinder temperature should not exceed
125 °F (52 °C).

Note: Nonflammable, Non-corrosive, Low Toxicity
products listed in Table 1 can be safely stored together
with Toxic and/or Corrosive, Nonflammable products
listed in Table 4.

Ammonia Sulfur Dioxide
Boron Trichloride Hydrogen Fluoride
Boron Trifluoride Nitrogen Trifluoride
Boron11 Trifluoride Nitrous Oxide
Chlorine Phosphorous
Hydrogen Bromide Pentafluoride
Hydrogen Chloride Silicon Tetrachloride

Table 4

Spontaneously Flammable. Store these products
in well-ventilated areas or in covered outdoor areas, but
keep it off the ground and away from radiant heat sources.
Keep combustible materials out of the storage area.
Cylinder temperatures should not exceed 125°F (52°C).

Warning: Do not store Spontaneously Flammable products
with products in any other hazard category.

Disilane
Silane
Trimethylboron

Table 5

Toxic. These products are very toxic. The slightest exposure
to these products can kill. Preferably, store these toxic gases
outdoors in a fenced-in area that has been locked and posted.
This area must be covered with the cylinders kept off the
ground and away from radiant heat sources. If stored indoors,
toxic gas cylinders must be kept in well-ventilated areas.
Cylinder temperatures should not exceed 125 °F (52 °C).

In addition to being toxic, arsine, diborane, and phosphine are
also flammable. The storage area for flammable toxic gases
should have electrical equipment conforming to Article 500 of
the National Electrical Code. Space all ignition sources and
combustible materials out of storage areas.

Warning: Do not store Toxic products with products in any
other hazard category.

Arsine Germanium Tetraflouride
Chlorine Trifluoride Hydrogen Selenide
Diborane Nitric Oxide
Diethyltelluride Nitrogen Dioxide
Hydrogen Mixtures Phosphine
Germane Tungsten Hexafluoride

Table 6
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Get to Know Praxair Specialty Gases

Comprehensive, High-Quality
Product Line

A full range of certified gases,
mixtures, gas handling equipment
and related services.

Application-Based Solutions

Sales, production and research cap-
abilities and the ability to supply end
use customers, OEMs and research
institutes with a safe, accurate and
precise product worldwide.

Reliable Production and
Distribution Network

Twenty-six specialty gases laboratories
and production centers, hundreds of
distribution locations in North America
and Praxair’s own delivery fleet – all
serving you with the gases you need
when you need them.

Outstanding Technical Support

A highly trained team of field sales
representatives, technical service
personnel and production chemists,
in concert with dedicated market
specialists who quickly provide the
guidance and support our prospects
and customers need to resolve
regulatory, technical and safety
application issues.

Worldwide Coverage

Application-based research and
development at five international
technical centers, combined with
specialty gases production and
distribution in over 40 countries.


