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#&Penn EHRS
Environmental Health & Radiation Safety H
Spark from pressure gauge caused Anaerobic Chamber Explosion |

University of Hawaii explosion, fire

department Says An explosion caused by hydrogen gas used with an anaerobic chamber in a University of Missouri biochemistry
Postdoc Thea Ekins-Coward, who lost an arm in the incident, was using a gauge not specified research lab on Monday injured four people and destroyed the laboratory. A report from Chemical & Engineering

for work with flammable gases . L - . . i -

AN News summarizes the incident. Four people were injured in the explosion. One person is hospitalized. Damages are

April 19, 2016 expected to exceed $750,000.

Anaerobic chambers are used to work with oxygen sensitive organisms. The anaerobic chambers contain various
concentrations of hydrogen, carbon dioxide and nitrogen. A catalyst system scavenges trace amounts of oxygen from
the chamber. Because the concentration of hydrogen in an anaerobic chamber may exceed the lower explosive limit
of 4%, extreme care must be taken to prevent oxygen from entering the chamber.

https://ehrs.upenn.edu/health-safety/lab-safety/safety-alerts/anaerobic-chamber-explosion
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The three main types of compressed gases that are stored in
gas cylinders include:

Liquefied gases are gases which can become liquids at normal
temperature when they are inside cylinders under pressure. They exist
inside the cylinder in a liquid-vapor balance or equilibrium. Common
examples are anhydrous ammonia, chlorine, propane, and carbon
dioxide.

Non-liquefied gases are also known as compressed, pressurized, or
permanent gases. These gases do not become liquid when they are
compressed at normal temperatures, even at high pressures. Common
examples are oxygen, nitrogen, helium, and argon.

Dissolved gases are very unstable. The most common example is
acetylene, which can explode even at atmospheric pressure.
Acetylene cylinders are fully packed with an inert, porous filler that is
saturated with acetone to prevent explosions. As acetylene is added to
the cylinder, the gas dissolves in the acetone making the acetylene
solution stable.

https://www.gIobalspec.com/learnmore/material_handling_packaging_equipment/material_handling_equipment/gas_cylinders
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Chemical Hazards Mechanical Hazards

* Valve shear - can cause CG cylinders to become uncontrolled
and lethal projectiles

* Explosive release of the contents - may be caused by
mechanical shock or damage to cylinders such as toppling,
heating, denting, corrosion or electrical arcs

 Crushing injury- can easily occur if heavy cylinders are
allowed to fall or roll

TOXIC GAS

Inert Gases -- Examples: Helium, Argon, Nitrogen

Oxidizers -- Examples: Oxygen, Chlorine ™
o - Eries O, o o ADANGER

Flammable Gases -- Examples: Methane, Propane, Missile

Hydrogen, Acetylene hazard

Secure all cylinders
~| @and cylinder caps.
Cylinder could
launch like a missile
if valve is broken off.

Corrosive Gases -- Examples: Chlorine, Hydrogen
Chloride, Ammonia

Poison Gases -- Examples: Arsine, Phosphine,
Phosgene

https://safety.fsu.edu/sections/Training/
compressed_gas/index.html#

https://tinyurl.com/5dwsk5ms
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TABLE5.3.1.3 Regulators for Common Lab Gases

CGA (Compressed Gas Association)

Gas Regulator, CGA number
CO;. Ni(CO)4, some halocarbons 320
Two-Stage Regulator .
BF3, HCI, HBr, HI, H,S, SiF4 330
. H,, CO, CHy4, PH; 350
Acetylene and most organic gases 510
O; (only) 540
. y - > N,, Ar, He 580
Stage 2 Pressure ’ (shows tar
Gauge ] Air, SFq 590
3 BCl3, Cly, NO, NO3, SO, PFs, O3, some halocarbons, PHj 660
NH3, some organic amines 705

»

Safety Relief
Valve

3[ SAF{/

AYS
n lunsﬂ:y RE

The regulator and its associated connecting devices, such as
meters, valves, hoses, tubing, or piping, all must be
compatible with the gas you will be using. Standards for
regulator materials and connections are set by the

Compressed Gas Association (CGA).

FIGURE 5.3.1.3  Notch in Connecting Nut
Indicating CCW Thread. For most normal gases the
CGA connector attaches clockwise (CW), but for
flammable gases the CGA connector attaches
counterclockwise (CCW).

Hill Jr, R.H. and Finster, D.C., 2016. Laboratory safety for chemistry students. John Wiley & Sons.
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==

Connection 296
0.803" - 14 RH INT.

=

Connection 326
0.825"- 14 RH EXT.

&

Connection 350
0825"- 14 LHEXT

=

Connection 540
0.903" - 14 RH EXT.

D<=

Connection 590
0.965" - 14 LH INT.

Shl=

Connection 660

1.030" - 14 RH EXT. with Gasket

1.000" -

=1 =

Connection 320
0.825" - 14 RH EXT. with Gasket

=10

Connection 330
0.825" - 14 LH EXT. with Gasket

=

Connection 510
0885"- 14 LH INT

Al

Connection 580
0.965" - 14 RH INT

%.

Connection 600

> |

]

Connection 705

1.125% - 14 UNS 2A RH EXT. with Gasket

20 UNEF RH EXT. with Gasket

CGA cylinder valve outlets and connection

TABLE5.3.1.3 Regulators for Common Lab Gases

Regulator, CGA number

Gas

CO,, Ni(CO)4, some halocarbons 320
BF3, HCI, HBr, HI, H;S, SiF4 330
H,, CO, CHy4, PH; 350
Acetylene and most organic gases 510
O, (only) 540
N,, Ar, He 580
Air, SFe 590
BCl3, Clp, NO, NO,, SO;, PFs, O3, some halocarbons, PH3 660
NH3, some organic amines 705

n//,{

,\\\\\\\"@
“Z)®

Matador Single-Stage

€02 Regulator

€02 CGA 320 regulator for flow rate
control of your welding applications

w'

https://www.ftipv.com/cga-cylinder-valve-outlets-connections/

BS341

85 341 British Standard Cylinder Valve Outlets and Connections

Matador Single-Stage
Nitrogen...

Matador brand N2 CGA 580 regulator fo
varlous type of industrial applications

oé.l?(le

Linde Thailand eShop

W

https://shop.linde.co.th/shop/en/thai/regulators/gas-regulators

https://www.ftipv.com/din477-german-standard-cylinder-valve-outlets-connectors/
ﬁ uémmﬂaamﬁamgﬁ’aamﬁa Lazdalindo a;maamaiwﬁw Y88
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Compressed Gas HpBINTINLT fwpamauzuT
. ¥iD dumsuazlva Compressed Gas , . ,
i . ¥iD drumsuazlva
Ar WU &
CO2 A 2717 CO2 7! !
Clz LG g He HINa WA
He VRl =
Ho R i 02 \@gusne 2717
Acetylene DAY - N2 ! 2717
2N W 2712 )
O» o N 2NIUATAN
0, 0,
a|NTIIU VNTIIU
-

https://cwoxygen.com/cylinder-color-valve-cga-in-thailand/
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Compressed gas cylinder stamping  Compressed gas cylinder label

Common layout of GHS compliant cylinder label

. Gas name (UN Proper Shipping Name)

. Dangerous Goods Classilication

. BOC gas code

. Contents of cylinder ot standard temperature
and pressure (15°C @ 101.3 kPa)

. Cylinder size

B i pressure

B Mmaterial barcode

. GHS Hazaed and Precaution Statements

. Safety Data Sheet location

. GHS Signal word

. Customer Engagement Centre contact details

. United Nations numbeting system lor sale

handling, transport and storage

. Gas grade ‘
. Please note: black background only applies . . . . -

to industrial Oxygen

19 ﬂayauu‘lwa’via

MPES-0M1-2 FOALS 0814

qUil 3-

https://www.boc.com.au/shop/en/au/ghs

Compressed gas cylinder tag
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2.6.1 E-learning: Compressed Gas Safety 2.6.2 VDO: Industrial Gas
Handling Safety (YouTube)
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https://tinyurl.com/muz7d45y
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