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proficient and safe driver, one
ill. judgment, and driver
Wi do nof abways consider that
forming a hazardous operation

fi & car; vet the fact remains that
many people are killed or hurt every day as
a result of carelessness in handling this
machire, Althowgh the safety record of the
comprissed gas imdustry is excelient, the
questions raised by the users of gas
prodiscts, amd the accidents mwalving these
sarne users, show that many of them have
neither learned nor applied the wafety
measires that would earn them their
“Heense™ for handling compressed gas.
When handled by personnel who are
properly trained and aware of the potential
hazards, compressed gases are as safe to
work with as meost of the ordinary chemical
liquids and solids normally handled on a
routine basis in any laboraton.

A compressed gas (s defimed by the
Departrment of Transportation ([{0T) as
“any malerial or mixture which exerts in
the packaging an absolute pressure of
280 kPa (40,5 psia) or greater at 20°C
(BE"FL'"

Hazards

The handling of cornpressed gases must be
considered more hazardous than the

handling of liquid and solid materials
biecaiuse of the folkewingd properties unigue
to compressed gases: pressure, low flash
points for lammable gases. how boiling
points, and no visual andior odor detection
of many hazardous gases. Hazards may
arise as a result of equipment failure and
leakage from systems that are not pressure-
tight. Also, improper pressure control may
cause unsafe reaction rates due to poor
flow contred, Diffusion of leaking gases
mazy cause rapid contamination of the
atmasphers, giving rise to taxicity,
anesthelic effects, asphyxiation, and rapid
farmation of explosive concentrations of
fammable gases. The flash poant of 2
Mamerable gas under pressure i always
lerwer than ambient or room Lempersiure.
Lenkereg gas can therefore rapidly form an
explosive mixture with air,

Laww=boi ling=point maberials can e
irasthite omn contact with lving tissue. This
15 comenon among ihe crpogenic liquids
such as nitrogen and oxvgen, but it alse
can result from contact of the liguid phase
of liquefied gases such as carbon dioxide,
fluorecarbons, amnd propylene. Some
compressed gases are similar to other
chemicals in that they are corrosive,
irritating. and highly reactve.

The procedures adopted for the safe
handling of compressed gases are mainly
centered on containment of the makerial,
o prevent its escape 1o the atmasphere,
and proper control of pressure and fow,
Al rules and regulations are directed
toward these ends, Knowledge of
ermergency procedures is usmlly necessary
only because a basic rule of handling has
been broken, 1015 far better to ohserve the
rules and avoid the need for emengency
reagired. A lksting of some common
vialations of basic miles for handling
commpressed gases |5 dive in Table 1.
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Comman OSHA Viclations

Invelving Compressed Gas

1. Unsecured cylncers

2. Cylinders slored without prosective caps

3. Moncompatitde gases (such as
fydrogen and oxygen) slored togather

&. Cyfinder vahves cpan whan cylinder is

nol in use (an aftached regulaior with &
ciosed discharge valve is not sufficient)

5. Fire extinguishers nol present during
welding, buming, or brazing operations

&, Mo salaty showers and eyawash
fountaing whie corrosive gases are
uind

7. No gas masks andior sed-contaned

braathing apparatus comveniantly
locabed rpar areas whera Hﬂw

g used or stond

General Precautions

Somme general precautions for handling,
storing. and using compressed gases
folbowe 1

Mever drop cylinders or permat them to
strike exch other siodently.

Cylinders oy be stored in the open,
bt should be protected from the
round beneath to prevent rusting,
Cylinders mary be stored in the sun,
excepl in lecalities where extreme
bemperatures prevadl: in the case of
certain gases, the supplier’s
recommandation for shading should be
observed, If kce or snow accumulates
on & cylinder, thaw at room
lemperabure.

3. The valve-protection cap should be left
on each cylinder undil it has been
secured against a wall or bench, or
placed in a cylinder stand, and is ready
fo be used,

A
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Avold dragging, rolling, or sliding
cylinders, even for a short distance.
They should be moved by using a
sultable hard truck,

Never tamper with pressure relied
devices in vabved or eylinders,

Do ok stare full and emply odinders
Eoggether.

Dus v v Full and emipty cylinders
connected bo the same manifold.
Reverse Mow can occur when an empty
cylinder is attached o a pressurized
sysberm.

No part of & cylinder should be
subjected to a temperature higher than
125°F, A flame shoubd never be
permitted to come in confact with any
part of & compressed gas olinder,

Cylinders should not be subjected to
artificially created low temperatures
{-40°F or lower), since many types of
sbeel will lose their ductility and impact
strengith at low temperatures, Special
stainless steel cylinders are available
for birw lemperalure use.

Do not place cylinders where they may
become part of an electric circuit,
When electric arc-welding, precautions

| rnust be taken to prevent striking an

- arc against a crlinder,

11, Bond and ground all cylinders, lines,

and equipmient used with flammashle
cormipressed gases,

12 Use compressed gases only in a well-

vienlilabed arep, Toxic, flammable, and
corrodive gaded thauld be carefully
handled in & lood. Proper
containment systems should be used
and minimum quantities of these
products should be kept an-site,

. Cylinders should be used in rotation as

received from the supplier, Storage
et should be el up bo permit proper
imvenlony rotation.

]



When discharging gas into a liquid, a
trap or suitable check vabve should be
wsed to prevent liquid from getting
back into the cylinder or regulator,

When using compressed gases, wear
appropriate protective equipment, such
a5 safety goggles or fwoe shield, rabber
dloves, and safety shocs. Wells
ventilated barricades should be used in
extremely hazardous cperations, such
as in the handling of fluorine. Gas
masks shauld be kepl mailable for
immediate use when working with
toxic gases. These masks should be
placed in convenient bocaltons in areas
nof likely bo become confaminated, and
should be approved by the LS. Bureau
of Mines for the senace intended.
Thiode involved in the handling of
compressed gases should become
fammiliar with the proper application
ard limitations of the varbous bypes of
radks and respiration aids available.

When returning empty odinders, close
the valve before shipment, leaving
S0 positive pressure in the cylinder.
Feplace ary valhve cutlet and protective
caps originally shipped with the
cylinder. Mark or Lshel the cylinder
“empty” {or utilize standard DOT
“emply” labels) and skore in 2
designated area for retum to the
supplier.

ot
17, Before using cylinders, read all Label
| information and Material Safety Data
| Sheets (MSDS) associated with the gas
being used, Obserce all applicable
. safety practices.

18. Eye haths, safety showers, gas mashs,
respirators, and'or resuscitators should
b located nearby bul out of the
immediate area that 14 likely o become
contaminaled in the event al a large
reliase of gas.

18, Fire extinguishers, preferably of the
dry chemical type, should be kept lose

periodically to ensure their proper
| operation.

The wser of comgressed gases should
become Bamiliar with the first-ald methods
ko ke ernpbaved in cates of prerexpasire or
burns caused by a gas. A plant doctor
should be famibiar with whatever further
treatments may he necesaary, Unmecessary
delay in the treatment of a patient
orvercime by & toade gas or bummsd by a
corrisive gas could cause the patient
permanent damage, and might even result
in death. Authorized personne] should
administer first aid; howewer, they should
not take it upon themsehes to administer
medical treatments. A physician should be
contacted immediately.

. at hand ard should be checked

Cylinders
Figure | Cylinder parts and markings.

The supplier seeks o dsure Uhe safety of
cylinders through sdheremce to regulations
sel forth by the Department of
Transporiation, and by supplying cylinders
with specific valves, labels, and'or markings
in secordance with recognized standands.



It is rramdatory for the supplier to ship
cylinders manufactured in conformance
with DOT regulations and to follow DOT
regulstions in the testing and inspection of
cylinders, the proper filling of these
cylinders, and the wuse of pressure relief
devices that are approved by the DOT.

Figure L shows cylinder parts and
important cylinder markings. The cdinder
cap (1) protects the cylinder valve. The
valve hanidwhes] (2) i used to open and
close the cplinder valve. Vahees are
oocasionally not equipped with
handwheels, and require special wrenches
b effect operation, The valve packing nut
(3} contains a packing glard and packing
around the stem. 1t shauld not be
tampered with when used in conjunction
with diaphragm-type valves. A pressure
relief device (4) permits gas to escape if
increased unsafe pressures are altained.
The valve cutlel connection (3] connects fo
pressure andior flow-regulating
equipment. Various bypes of conmeclions
are provided to prevent interchamge of
equipment for incompatible gases, usually
identified by OGA (Cormpressed Gas
Association) number; for example, CGA No,
350 is used for hydrogen service. A
cylinder collar {6) holls the cylinder cap at
all times, except when regulating
equipment is attached to the cylinder
valve, The vabe outlet cap (7) protects
vahve threads from damage and keeps the
outlet clean; it is not used universally.

Specification number (8) signifies that the
cinder conforms to the Department of
Transpartation specification DOT-TAA,
governing materials af construction,
capacities, and tedl procedures, and that
the service pressure [or which the cdinder
is designed is Z265 pig af TO°F,

The cylinder serial mumbier is indicated by
19, and (10} indicates the date (month and
year: in this case, Apeil 1997 of imitial

hydrostatic testing, Thereafter, hydrostatic
pressure lests are performed on Glinders,
for modt gaded, every 5 years to defermine

their fitness for further use. At this time
mew test dates are stamped into the
shoulder of the cylinder, Present
regulations permit visual test in liew of
hydrostatic tests for low-pressure cylinders
in certain gases free of corrosive agents:
regulations akso allow for hedrostatic
pressure tests at 10-vear intervals for
cylinders in high-pressure service for
certain gazes. The original inspector's
insignia for conducting hydrostatic and
other required tests (o approve the odinder
uneler DOT specifications is shown by (110,

Filling
Monliquefied gases may be filled to the
service prassure marked an 3 cylinder.
These markings will appear on the
shoubder of the cylinder, Le., DOTIAA-
2265, indicating that the cylinder has been
mamsfaciured in sccordance with DOT
specilications AAA, and the cylinder filling
pressure (5 2265 pst at T0°F. AL present,
DOT regulations permat a 110% Gllng for
certain mon-liguefied, non-flammakle
gases. Ligquefied gases, on the other hand,
st b filled to a filling density. This
filling density represents the maximum
weight of the material permitted in the
cylinder, as a percentage of the water
capacity of the crlinder.

Since compressed gas odinders are
handled by a number of different types of
plant personnel, corsider the precawtions
to be taken in handling from the time it is
delivered unitil the time it & emptied and
ready for return.,

HmEmJ Content Identification

When a cylinder is delivered to the
receiving department, it should have
1) content identification by stenciling or
labels, 2) 2 DOT Lehel, and 3) a valve-
protection cap. Under no circumstances
should the means of idenfification be
rermdwed fromm Lhe cylinder. The valve.
protection cap (Figure 1) should also
remain in place until the user has secured
5




the elinder and is ready to withdranw the
contenis, DOT labels are required for
cylinders in interskate transportation,
Some stabes require these labels for
imtrastate shipments also, These labels
have a minimam of precautionary handling
information angd will classify the cylinder
contents as flammable, nonflammable,

PO, OF COrmasIve.

Proper identification of olinder content can
be made by checking the oylinder shoubder
label. Stencilirg andior cylinder color showld
never be wsed for positive identification. If
any doubt edsts as to cylinder contend,
cantact your supplier before using the
cylinder.

Proper Storage

Adter cylinders are received, they should be
stored in a detached and well-ventilated or
apen-sided building. Storage buildings or
arens should be fire resistant, well
ventilated, located away from sources of
ignition or excessive heat, and dre. Such
aresd should be prominently posled with
the rames of the gases being fared,
Indoar storage areas should nod be locabed
fiear botlers, stearm or ol waler pipes, o
any sources of ignitlon. Outdoor storage
arexs should have the proper drainage and
shoulbd be protected from the direct rays of
the sun in localities where high
ternperatures prevail. Subsurface stovages
areas should be avoided, Cylinders should
b protected against tampering by
unauthomzesd personnel,

Cylinders should be stored i accordance
with CGA Pamphlet P-1. Where gases of
different types are stored al the same
location, cvlinders should be grouped by
bypes of gas, the groups armanged fo take
info account the gases contained - far
example, flammable gases shoubd not be
wtored near oxidizing gades, Skorage ma
laboratory should be confined to only those
cylimnders in wse, Inall cases, slorage anexs
should comply with federal, state, and bocal

L

requeirements as well as with the standards
of the Compressed Gas Association and the
Mational Fire Probection Assacialion.

Flgiand 2~ Moahs 500 dr! 6500 fand Trucks

Tranzportation

When cylinders are being menved from a
storage area into the laboratory, the valve-
protection cap should be left in place. The
cylinder should then be transported by
meeans of a suitable hand truck (Figure 2),
Such a hand truck should be provided with
a chain or belt for secuning the oflinder on
the truck. [f a karge number of oylinders
rrvusst e mowed from one anea to another, a
porwer device, such s a fork truck equipped
with a special container and provided with
some means of securing the cylinder, can
be uied, Do not hift eylinders by the cap,
Avoid dragging or stiding odinders. Use
hardd trucks even for short distances.

Fiparrat 5, 4 amd 5§ = Modal

SR Cpliraliey Flalder,
ARl FI0 Semal Cinindr
T Rowk Cipirmaier Storage

Secwing Cylinder
Prior to Use
When the cylinder has

reached its destination
in the laboratory, il




thould be secured to a wall, a bench, or
sarme odhver firm support, or placed in a
cylinder stand or rack (Figures 3, 4 and 50,
An ordinary chain or belt of the type
commanly mailable from your gas supplier
can be used. Onee the cylinder has been
secured, the cap may be removed, sxposing
the vabve, The number of cylinders in a
laboratory should be limited to minimize
the fire and toxicity hazards,

Prisepre Raliel Davicos
Presstire reliel devices are incorporated in

thase containing poison or Loxic gas, where
the risk of exposure to fumes is considered
miere hazardous than that of a potential
cylinder failure, Pressure relief devices are
incorparated in the cylinder valve, in plugs
in the cylinder itsell, or bath., I certain
bypes of gas service, and in many odinders
ovir & particular lergith (usually 657, bwa
pressure reliel devices may be required,
ome ab exch end of the cylinder.

Pressure relief devices are required to meet
DOT regulations.! These pressure relief
devices are of four basic types:

Spring-loaded pressure reliel valve, used
mosthy for bow-pressure, liquefied,
Mlammahle gases,

Frangible dise, used mostly for high-
pressure cylinders.
Frangible disc backed up by a fusible
mietal for non-liquefied, flammable
grses and some liquefied gases such as
hydrogen, carbon monoxide, and
hydregten chloride,

4. Fusible metal for certain toic,
corrisive gases such as chlorine and
sulfur dioxide.

The ypring-loaded pressure relief vabae
conits af a spring-loaded seat thal opens
1o relieve excessively high pressures and
then closes when the pressure retums to a
safe value

The frangible disc will burst at a pressure
that is above the service pressure of the
<ylinder, buk usually not higher than the
st pressure for that oylinder.

Thee frangible disc backed up by a fusible

' metal will function ondy if there is the

presence of excess pressure which causes
the disc to burst, and high bemperature
which causes the fusibde metal to melt.
The release of the cylinder contents is
dependent upon both pressurne and
femperature,

miost DOT compressed gas oylinders, except | The fusible metal devices melt at excessive

temperatures (either 165°F or 212°F),

| allosing the entire contents of the eylinder

Lo escape.

Pressure reliel devices will prevent a
charged cylinder from bursting due to
excesaively high temperalures oF pressures.
Heonwever, devices 3 and 4 will not prevent 2
charged cylinder from bursting solely, as 2
result of over pressuriestion. A
temperature in excess of the melting poimt
of the fusible metal s required for release
of the product. Since the proper
functianing of cylinder presswre reliel
devices depends to a large xtent on the
proper filling of a cylinder, swch flling
should never be atbernpted by the user.
Pressure relief devices may also fail to
funiction properly if an intense Name
impinging on the side wall of 2 cylinder
weakens the metal to the point of failure
before heat or pressure cam cause the
pressune reliel device to function properly.

Fimalky, it must be emphasized that
tarmpering wilth cylinder pressure relief
devices [s extremely hazardous.

Knowing the Gas to be Handled

It is of the utmost importance that the
user be well sware of those properties of a
cempressed gas that represent hazards
(such as Mammability, towicity, chemical
activity, and corrosive effects). Every




attempt should be made to bearn these
various properties before the gas is put to
use, It is sometimes difficult to determine
the major hazard of any one gas. since Lhis
fachor is influenced 2 great deall by how the
das is wsed, In a laboratory hood in the
presence of an open flame, the
Mammahility of carbon monoxide might
well be the major hazard, whereas ina
pilot-plant run using carbon monexide as a
reactant, leakage, and therclore toxicity,

may represent the major hazard.
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Figure & shows the Mammability ranges of
various gases. Although the flammability
rangles of liquefied petroleum gases such as
burtaree and propane are relatiely shost,
only very small concentrations ane
necessary to create Mammable mixtures,
The flamenability ranges of acetylene,
carbon monoxide, ethelene axide, ndrogen
sulfide, and hydrogen are extremely long.
imdlicating that they can lorm explosive
rivixtures with air under 3 wide variety of
conditiong.

It is important to know what materials of
construction mist be uwsed with a gas o
prevent failure of equiprment duwe to

corrosion, or te avoed possible formation of
hazardous compounads (such as acetylides
formed by the reaction of copper with
acetylens of gases containing acetylens as
an impurity) or the possible formation of
fulminates when mercury is used in the
presence of ammonia.

The hazards of toxic, flamemable, and
corrosive gases can be minimized by
working in well-ventilated areas. Where
passibile, work should be done ina hood,
employing cplinder sizes that will assure
use of all the gas within a reasonahle
amaunt of time. Leaks should not be
allrwed to go unchecked. Advize the
supplier immediately of cylinder leaks that
cannot be stapped by simple adjustment,
such as tightening a packing nut.

Figrare ' - Mol £33 Movaa Control bobe

Proper Discharge of Cylinder
Contents

For controlled removal af the lguid phase
of a liquefied gas, & manual contrel i3 used
(Figure 7. Special liquid Mlow regulators
are algo available, It must be remembered
that withdrawal of liquid miust necessarily
be carried cut ab the vapor pressure of the
material, Any atternpt to reduce the
pressure will result in Mashing of all or part
of the liquid to the gas phase,

Rapid removal of the gas phase from a
ligueefied gas may cause the liguid (o cool
oo rapidly, causing the pressure and flow
to drop beloe the required level, In such
cases, oyfinders may be heated in a water
bath with temperature controlled to no
higher than 125°F. Rapad gas removal can




alza be effected by transferring the Figuid
fo a heat-exchanger, where the liquid is
vaporized 1o a gas. This method impases
no temperature limitations on the
riaterial: hiowever, care should be taken to
prevent blockage of the gas line
downstream of the heat-exchanger, 23 thay
Fray cause excessnve prissure to build up in
both the heat-exchanger and the cylinder,
Safety relief devices should be indalled in
all |in|:|uid.-lnr'u.lf:r limed b relieve sudden,
dangerous hydrostatic or vapor-pridiure
buildups.

For monliquefied gases, the most common
device wied to reduce pressure to a sale
walue for gas removal 5 a pressure
regulator, This device is shown in Figure 8.
It congists of a spring - {or gas-) loaded
diaphragm that comtrals the throttling of
an orifice. Delivery pressure will exactly
balance the delivery pressure spring to give
a relatively constant delivery pressure,

Figrare 8 - M’ 1120 Peal Stage Wik
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A regulator should be altached 1o a
cylinder without foreing the threads. 1f
the inbet of & regulstor does not AL the
cylinder outlet, no effort should be made
ko bry bo force the fitting. A poar it may
inadicate that the regulstor i not intended
far use on the gas cheden.

The following procedure should be used to
ohiain the r:quimd d.eli'.req.- pressure:

After the regulaior has been attached to
the cylinder valve outlet, tum the
delivery pressure-adjusting screw
counterclockwise until it tums freely.

Open the edinder vabve showly until the
tank gauge on the regulstor registers
the cylinder predsure, Al this point, the
cylinder pressure should be checked o
o€ if it 1% ab the expected value,

Contact your gas supphier i présaure is
bess than expected. (Mode: Low olinder
pressure may indicate a leaking valve
which can be & serbous salely 5sue.)

With the Aow-control vabee at the
regulator outlet closed, burn the
delvery pressure-adjusting screw
clockaise until the required delivery
pressure is reached. Cantrol of fow can
be regulated by means of the valve
supplied in the regulatar cutlet or by a
supplementary vilve put in a pipeline
denwristrearn from the regulator. The
reglulator itself should mot be used a3 a
flow controd by adjusting the pressure
to ohtain different fow rates. This
defeats the purpose of the pressure
regulator, and in some cases where

 higher Mows are abtained n this
" mannér, the pressure setting may be in

| excess of the design pressure of the
| system.

4, After Now is established, the w2t delivery
pressure may decresse slightly. Check
by see that the delivery pressure i as
desired amd make any necessary
siljusterrents.

Types of Pressure Regulators

The proper chodce of & regulator depends
an the delivery-pressure range required,
the degree of sccuracy of delivery presauire
1o be maintsined. and the flow rate
required. There ane two baskc bypes ol
pressure regulators, single-stage amd
douhle, or teo-siage. The single-stage Lype
will showe 2 slight variation in delivery
preddure 8 the eylimder pressuire drops. It
will alsa show a greater drop in delivery
pressure than a two-stage regulator as the
flinw rate it increased. 1n addition, it will
show a higher “lock up” pressure (pressure

¥



increase above the delivery sel-point
necessary to stop Mow) than the beo-stage
regulator. In general, the bwo-slage
regulator will deliver & more nearly
constant pressure under mmore stringént
cperating conditions than wall the singhe-
stage regulator.

Gas purity will also need to be considened
whien selecting the correct regulator,
Regulator design and materials of
construction could adversely affest the
purity of the gas being used. Choose a
High Furity Regulator for applications
where purity of gas is critical. For more
details and inlormation an high purity
designs, reference your Matheson Catalog
or comlaet your specially gay
representatieg,

Manual Flow I:l:w'lfrnJ.l:

Where imerrnittent flow control is needed
and an operabor will be present ot all times,
a manual type af How control may be used
Thas type of control lillustrated in Figure 7)
i szmply a valve that is operated manually
to delrver the proper amount of gas. Fine
fleaw control can be oblained, bud i mast
b remernbered that dangerous pressures
can build up in a ¢losed spsbern or in one
that hécomed p|uﬁ:d. SITICE MH MEans are
provided for sutomatic prevention of
EXCESS I Pressures,

Determining the Amount of Gas
in a Cylinder

As the content ol & L‘ﬂil‘ul:r-l.r[ru:!rllqulﬂid
fas i discharged, the cvlinder pressure
decrexses by an amount proportional to the
amount withdrawn, The eplinder dhould
bi considered ermply while positive
pressure {25 paig or greater) still remaing,
in arder o prevent reverse Mow and
contamination. Failure to close the valvwe
an an emply cylinder will allow air and
rrsipsinire Bo be drvam indo the oylinder as it
“beeathes” during temperature changes an
u.p|r:uil.~e mixiyre sy build up if the s s
10

| flemmable and an extremely corrosive

condition willl be created in cylinders that
contaim chloring, edrogen chioride, or
ather acid-forming or corrosive gases,

As the vapor phase of a liquefied gas is
withdrawn from a cylinder, Lhe cylinder
pressune oF vapor pressure will remmain
constant as lorg as any Hguid is present.
This condition holds true if the
temperature does mot vary. If, however, the
mazterial is withdrawn from the adinder at
a rapid rate, the material itsedf will supply
the heat for vaporization, and wpon
subsequent conlingl, the vapor pressure will

Figure F - Al A50 Elerrers Cpliaks Sole

be lowered. It is, therefore, impossible to
determine the content of a cylinder
containing a liqueficd gas, except by
weighing. A scale such as the one shown
in Figure 9 makes this convendent.
Cylindiers containing liquefied gases are
stamped or tagged with the tare weight in
order to albes the content o be
determined,

An indication of cylinder-content depletion
for some high pressure liquefied gases such
as carbon dicxide, ethane. and nitrous
ouide can be obtained by noting the
cylinder pressure. After depletion of the
liquid phase, the crlinder pressure will
decrease below the normal vapor pressure,
as |long as the contents hiee not been
withdrawn rapidly before the oylinder
pressure is noted. A cylinder confaining
carton dioxide will have approximatehy
20%: of its original content remaining after
depletion of the lkuid phase. As with
cylinders of nonliguefied gases, cvlinders
cantaining liguefied gases should never be



completely emplied, in onder 1o prevent
riverse flow and contamination of the
cvlinder.

Handling Empty Cylinders

Where cylinders are considered emply, the
valves should be closed. Vabve-protection
caps, cutlet dust caps, and other
accessories shipped with the cylinder
shauld be attached bo the cvlinder as
received. The cylinder should be marked
or labeled “emplty.” Cylinders should then
be placed in a proper slorage area.
segreated from full odinders, to await
pickup for retumn to the supplier.

Carelessness in the handling of an empty
cylinder could result in its being misfaken
for a full cylinder. Connecting an empty
cylinder to a high-pressure system could
case foreign makerials to back up into the
aylinder, resulting in all the attendant
hazards of reverse flow, and possible vialent
reaction within the cylimder,

Figaarw /0 - Mol ST Genernd Parposs
G Dtecior

Leak Datection

Check cvlinders and all connections undey
presiure for leaks prioe (o using the
contents, When using toxic gases, it is
advisable that some device be used to warn
al the presence of toake contentralions,

There are numerous monitoring devices
availahle for defection of dangerous

concentrations of gases in the atrmosphere
{Figure 10). There are also appropriate
chemical procedures for defecting leaks in
lines wnd equipment and for determining
dangerous concentrations of gases in the
atrnosphere. The user of gases should
becomne Eamiliar with suitable control
procedures for the delermination off swch
dungerous concentrations. [nstructions
ane uswally supplied in the Materials Safety
Data Sheets [MSDE) associated with the
particular gas being used.

An emergency plan can function efficiently
anly if a trained safety crew is educated in
the proper handling of gas cylinders, with
training in the procedures to be followed in
cases of emergency with all the gases
handled by the facility, Eguipment such as
sell-containgd gas masks must be available
for handling toxic gases or for handling
asphyxiating gases in close confines,
Emergencies imodving flammable gases
maust be managed with the ubmost care in
order to prevent ignition. The aftermath of
fross [eakagfe is extremely imporiant. All
arcas must be adegquately vented before the
restoration of power in cases of flammable-
s leakage, Areas contaminsted by
corrodive gates must be adequately vented
and completely washed dewn bo prevent
subsequent degradation ol delicate
instrusments, electrical contacts, ete,

Oin rare occasions, emergency action may
be mecessany in onder b move a leaking
oylinder bo a location where it can vent
aafely, ar it may have to be removed from a
butlding and brought outdoors. In such
instances, an emergency plan should be
put into effect;

Properly warn all personnel required lo
evaciate a building or section of 4
bl ing.

Shut off electrical power Lo prevent
kgnition of a leaking fMasmmable gas,

3. Determine the shortest raute to the
peorind off gas disposal,
11



Obtain satisfactory conveyance, such as
a hand truck, (o move the odinder
swiftly.

Past the area where the cylimder i%
venting to prevent Eampering by
unauthorized personnel,

Handling of Corrosive Gases

Corrosive gases shoulbd be stored for the
shiprtest possible pericds before wse,
preferably less than three months. Stosage
areas should be as dry as possible. A good
supply of water should be available to
handle emergency leaks. Most corrasies
flases can he absorhed in water,

Corrosive gases should not be stored in
areas containing instruments or other
devices sensitive to corrosion. These fases
should be segregated as to type, and
rodated 5o that the oldest stock is used
first. Toxic, flammable and corrosive gases
should be handled carefully. Proper

References

containment sysems should be used and
mimimaem quantities of these products
should be kept an-gite, Cylinders used and
then put back in storage should have all
appurtenances (regulators, control vabves,
etc.) removed from the valve outhet and
should preferably be flushed with dry
nitrogen or air to keep them in good
working arder.,

When corrodive gases are beingl used, the
eylinder valve stem should be pericdically
opened and closed Lo prevent “reezing.”
The valve should be closed when the
cylinder i3 not in use. Regulators and
valves should be closed when the cylinder
is mot in wse and Mushed with dry air or
nitrogen after use. Such contral devices
should rot be left on a cylinder, except
when it is in frequent use. When corrosive
gases are to be discharged into a liquid, a
trap, check valve, or vaouum break device
sheould abways be employed to prevent
danglerous reverse fow,
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Other Safety ldeas from
Matheson

&
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The Use of Flazh Arrestors

Whenever a flammable gas 13 to be used it
is recommendsed that a simple flagh
arrestor be installed in the line. Flashback
is the reversing of the flame such that it
travels 1h'rmq],|'1 the Hrne hack into the
pressure regulator of eflinder. Most
welders incorporate Mash arrestors im thekr
syibim.

Labaralorses, hiswever, often use gases like
acetylene, one of the most hazardous, lor
alomic sheorption instrurents_.and do not
incarporate o flsh srrestor. The same is
true for oiher instrumentation such as
flame {onization detector GC and Mame
photometers. Flash arrestors are casy to
install im existing systems. They are
available in either brass or stainless steel,

Heavy Duty Hand
fheacion

When transportang
cylirders, ome or bw,
we recoammens the wse
of heay duty hand
trucks, The hand

trucks that we propoge ——————
are specifically designed % S5 b Tk
to handle compressed gas cylinders and
tranaport therm safely over all bypes of
surrfneed, even gravel beds. The wheels are

designated “hi-lead
capacity” and there is
& rigid rear carriage
support which
supports the weight of
the cylinders to
balance the truck amnid
cylinder, 50 you can
concentrale on
steering.

Mockn' B50F Memd Truck

A less gpecific truck may not encompass
such features and will lack the necessary
stahility for celinder transport.

Gas Detection

Where toxic gases are in constant or
intermittent s, it is recomimended that
somi sort of toxic gas detector system i3
used. A continuoes momtoring sysbem
hased on a GO principle i freguently ideal
for a plant which uses benzens or vinyl
chiloride all the lime. I the use of Loxbe gos
is imbermittent, we recommend the
Matheson-Kitagywa Toxie Gus Detector
Syslerm,

This syskem
consisks of a
srmall,
calehrated,
100ee hamd
pump. A tube
for a specific
vapar is
inserted and a
samiple of the

Fitagmea T Cats Dot Tl
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atmaosphere 3 drrwn through the tube by
the pump. In mest cases, a constant calor
stain is produced which varies in length
according te the comcentralzon of the vapor
Being measured. The system measures
owver 106 different rmaterials such as
ammonia, benzene, chlorine, ethylene
onide, hydrogen sulfide, ete. 0l is designid
for operation by nontechnical personnel.

Matheson Gas Cabinets

Many imdustries have
recognized gas
cy¥limder cabinets as a
o3t efective way of
protecting lite and
npraperty fram boxie,
Mammakle xmd
coOrroame gases. Las
cabinets can also help
the wser comply with
Baibdengt and fire
codies specified by
federal, sfate and
bocal agencies.

Matheson's lne of gas
cabinets ofiers many
aivantages to users:

Mhoufal’ TPV Sowler Cats
Catimer St

Complumnee will Article B0 of the
Unifore Fire Code, OSHA and NFPA
standards.

Separate bocesd parel ard wiresreindforced
: safely glass viewing window provide
| added protection for employees working
¢ with hazardous gases in the cabinet.

& |nmovative design prowvides continuous
Ml o air throwugh the cabinet withoul
channeling or dead spofs,

& Fire control sprinkler head for extra fire
profection.

® Lotw-profile cylinder deck makes oplinder
installation and removal sale and easy,

® Canstructed of rugged 11-gauge cold
rudled steel far maximum durability,

Td

B Cabinets are fitted with unistrut supports
far exsy inslaliztion and adjustment of
many types of gas handling systems.

Exemes Flaw Valves

The excess low vabve iz
dedigned to shut down
gas supply sptems
e event of abnormal
ilrw conditbons caused
by ruiptiere, fire, open
iree Aowing valves, ele.
The valve will
avtornatically detect
excess flew when the
event ocours and will
shut deamn the supphy low immedialely 5o
that the remaiming comtent of the
cylinderis) does not emply into the work or
storage arca. This is critical with toxic,
poisones or lammahle gases but can alzo
be impartant when dealing with inert gases
ini zmall, poorly ventilated areas where
asphyziation can be 3 potential hazind,
Excess thrw vabves are higghly effeciive and
impartant safety equipment - Matheson
recammends these divices whereeer

hazardous gases are being used

Mool 6250 Sy
Foregry Flar by

Lafety Seminars

Safety information and training assistance
is available through Matheson Gas
Prosducts in several forms:

Safety video tapes and reference books
are available throwgh the Matheson
Catalog (Reference Information & Index
section). This information can be wsed
te develop and present safety training to
lah andg plant personnel.

® Safety seminar assistance can be provided
by a trained Matheson Representative.
Pleaze contact vour nearest Matheszon
Branch to wmange this service,



First Aid Book

Each area using toxic
gases should havwe
svailable the first asd
procedures for that
bype of mstersal.
Proper first ald
procedures af the
right Lime can prevent
WOTE Serious harm.
Matheson publishes
“Effects of Exposure to
Tomic Gases... First Ald and Medical
Treatment.” [t is in its third edition.
Virtually all toxic gases and toxic vapors are
covened.

Firs? Aid Boodl

An excellent procedure is to have the
approgriate first aid procedures on-site
where gases are Lo be used, in the inflrmary
of first ai station, at the nearest hospital,
and with the company physician,

Guide to Safe
Handling of
Compresded
Gases

This important
reference work
contains information
needed by every
laboratory and plant
where comprissed
gases are used. The
text as presented
parallels a course on
compressed gns safety and usage. Among
the topics covered are compressed gas
cylimders and gases in system design, gas
filking and transporting. safe handling and
storage methads, safe design and operation
of a compressed gas system, worker safety,
accident prevention and emergency
measures, and special applications. The
CUIDE compiles in one casy to use and
valuable reference the most-asked-for
information vital to the safe handling of
compressed gases im the laboratory and
plant
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