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INTRODUCTION

This Safety Handbook has been compiled by ICL Industrial Products (ICL-IP) as a 
part of its continuing commitment to the principles of Product Stewardship, and is 
intended to provide a guide to the safe handling and use of methyl bromide.

ICL-IP is the industrial chemicals arm of ICL, a major chemical company active in the 
global markets of performance and specialty chemicals, fertilizers and metallurgy. 
ICL Industrial Products produces and markets bromine, bromine-based products 
and phosphorous based products. ICL-IP business units produce and market Flame 
Retardants; Fire Resistant & Lube Additive Functional Fluids; Drilling Fluids; Space & 
Soil Fumigation Products; Biocides; Pharmaceutical and Agrochemical Intermediates; 
Dead Sea Salts. ICL-IP draws on the vast resources of the Dead Sea, one of the world’s 
largest and most concentrated resources of bromine, magnesium and potassium 
salts. ICL-IP supplies more than a third of the global demand for bromine. The 
company’s economies of scale are unmatched in the industry; its plant by the Dead 
Sea is the world’s largest bromine plant, and is back-integrated to chlorine (bromine 
production’s main raw material) through its own and ICL Group’s chlorine sources.

Whether you are a manufacturer, transporter, distributor or end user, we hope 
that the information contained in this Safety Handbook will prove useful in your 
handling of methyl bromide. Information is also provided to assist regulatory and 
transportation authorities in determining whether methyl bromide is being handled or 
transported properly, and to assist medical personnel in case of an accident involving 
this product. 

Methyl bromide is not a substance to be used casually. It is a hazardous chemical 
which can be used safely if its properties are understood and the necessary safety 
precautions are observed. Safety is the personal responsibility of everyone working 
with methyl bromide. Managers and supervisors should be well versed in the safe 
handling practices required and enforce their implementation. Operators should be 
well trained in the use of safety equipment and safety procedures. 

Note: The relevant Safety Data Sheet should be consulted before undertaking any 
activities involving methyl bromide.

The handling of methyl bromide is strictly regulated by international agreements and 
government regulations. As new information is continuously becoming available, 
anyone handling this substance must keep up-to-date on relevant practices and 
regulations. 
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ICL-IP emphasizes the need for the safe handling of bromine, the integrity of the 
containers and the prominent display of instructions and warnings. For further 
information on bromine and its formulations, please contact your local office or: 
Bromine Business Unit, ICL Industrial Products, P.O.B. 180, 8410101 Beer-Sheva, Israel, 
Tel: +972-8-6594475, website: www.icl-ip.com

We also welcome your comments and input on the content and presentation of this 
Safety Handbook, which should be sent to the above address.

Although the information and recommendations set forth herein (hereinafter “Information”) 
are presented in good faith and believed to be correct as of the date hereof, ICL-IP makes no 
representations as to the completeness or accuracy thereof. Information is supplied upon the condition 
that the person receiving it will make their own determination as to its safety and suitability for their 
purposes prior to use. In no event will ICL-IP be responsible for damages of any nature whatsoever 
resulting from the use or reliance upon information in this handbook.

In the event of a discrepancy between the contents of the safety handbook
and the updated SDS, the SDS will prevail (see ICL-IP website for latest version www.icl-ip.com).

NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESSED OR IMPLIED OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE OR OF ANY OTHER NATURE, ARE MADE HEREUNDER WITH 
RESPECT TO INFORMATION OR THE PRODUCT TO WHICH THE INFORMATION REFERS.

Limitations and Control Measures on Production,
Consumption and Trade of Methyl Bromide

The Montreal Protocol is an international treaty intended to protect the earth from 
the detrimental effects of ozone depletion. Since it was begun in the late 1980’s, it has 
been signed by 175 countries, and controls the production, consumption and trade of 
ozone depleting substances on a global basis. This Treaty is now phasing out ozone 
depleting compounds on a worldwide basis.

Methyl bromide is suspected to be an ozone depleting substance (ODS) by some 
atmospheric scientists, hence, limitations on production and consumption of methyl 
bromide were added to the Montreal Protocol in the Amendment received at the 1992 
Fourth Meeting of the Parties to the Protocol.

At the 1997 Ninth Meeting of the Parties to the Montreal Protocol, global controls 
(reductions in production and consumption) for methyl bromide were accelerated for 
developed (industrialized) countries (based on 1991 consumption levels, which were 
frozen in 1995):
• 25% in 1999
• 50% in 2001
• 70% in 2003
• 100% (complete phase-out) in 2005 and for developing (non-industrialized) 

countries (based on an average of 1995-1998 consumption and production levels 
which will be frozen in 2002):

• 20% in 2005
• 100% (complete phase-out) in 2015

Exemption from the above include:
• Pre-shipment and quarantine uses
• Critical agricultural uses allocated after 2005
• Emergency uses

The Amendment to the Montreal Protocol received at the Ninth Meeting of the 
Parties to the Montreal Protocol, added, among other control measures for ODS’s, 
prohibitions on trade with “non-Parties” to the Protocol.

The control measures for methyl bromide production, consumption and trade vary 
from country to country, among other things, according to the different stages of 
ratification of the Montreal Protocol and its Amendments by the different countries, 
the definitions of the different countries as developing or developed countries and as 
“Parties” or “non-Parties” according to the Protocol.

Hence, the control measures for methyl bromide production, consumption and trade 
have to be checked specifically for each country according to its specific international 
obligations and internal legislation.

In June of 2000, the European Union enacted a new regulation on ozone depleting 
substances, including methyl bromide. The main elements are a 60% reduction in 
2001, a 75% reduction in 2003, and complete phase-out in 2005, based on a 1991 
baseline. In addition, there is a cap of the use of methyl bromide for quarantine and 
pre-shipment at average use of 1996-98, with a provision to further restrict this use in 
future as alternatives are introduced. Furthermore, there is a prohibition on trading 
with non-Parties to the Montreal Protocol.
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ICL-IP SUSTAINABILITY POLICY

The managers and employees at ICL-IP are committed to sustaining economic growth 
without harming our planet or exhausting its resources while improving the quality of 
life for its current and future inhabitants.

ICL-IP practices Sustainable Development in the knowledge that it makes good 
business sense and will incorporate sustainability considerations in all operations 
and business decisions in alignment with a commitment to the global Sustainable 
Development effort.

This will be achieved by:
• Maintaining a balance between economic, environmental and social needs of 

present and future generations
• Developing a companywide culture of Sustainable Development
• Complying  with all national and international regulatory requirements including 

emergency regulatory requirements in cooperation with local emergency authorities
• Implementation of enforcement and risk management plans
• Adoption of Responsible Care and Product Stewardship principles 
• Certification of all production facilities to ISO 14001/ OHSAS 18001/ ICL internal 

“Green Facility” certification 
• Transparency and voluntary reporting according to the GRI (Global Reporting 

Initiative) model
• Focusing R&D on design and development of sustainable products and solutions
• Use of best available and economical technologies (BAT) to ensure conformance 

to legal requirements and beyond
• Minimizing the corporate environmental footprint including ongoing reduction of 

greenhouse gas emissions
• Commitment to safety by striving for zero accidents and ensuring a good 

working environment for employees and contractors
• Encouraging downstream users, transporters and suppliers, to adopt good 

practices for safe handling of chemicals and to minimize emissions during use 
and disposal of products and packages

• Promoting programs in support of the community and social involvement
• Upholding the principles of human rights both in and outside the workplace 
• Adoption of a Code of Ethics
• Corporate governance according to principles and rules that ensure 

accountability, fairness, and transparency in relationships between management, 
the Board, shareholders and other stakeholders  

• Educating and training all managers and employees to be fully aware of the 
Sustainability Policy and to be committed to its implementation

• Supplying resources needed for implementation of this policy

GLOSSARY OF COMMONLY USED ABBREVIATIONS

AAR American Association of Railroads
ACEP Approved Continuous Examination Program (CSC)
ACGIH American Conference of Governmental Industrial Hygienists
ACOP Approved Code of Practice (UK)
ADR European Agreement concerning the International Carriage of
 Dangerous Goods by Road
ANSI American National Standards Institute
C Ceiling Limit Value (For TLV)
CAF Compressed Asbestos Fiber
CAS Chemical Abstract Service
CEFIC European Council of Chemical Manufacturers Federations
CERCLA Comprehensive Environmental Response, Compensation & Liability
 Act (US)
CFR Code of Federal Regulations (US)
CGA Compressed Gas Association (US)
CHEMTREC Chemical Transportation Emergency Center (US)
COMAH Control of Major Accident Hazards Regulations (UK)
CMA Chemical Manufacturers Assoc (US) (now American Chemistry Council)
COSHH Control of Substances Hazardous to Health Regulations (UK)
CPL Classification, Packaging and Labelling of Dangerous Substances
 Regulations (UK)
CSC International Convention for Safe Containers (IMO)
CWA Clean Water Act (US)
DOT Dept of Transportation (US)
ICL-IP ICL Industrial Products
EMBA European Methyl Bromide Association
EMS no. Emergency Schedule Number (IMO)
EPA Environmental Protection Agency (US)
FIFRA Federal Insecticide, Fungicide, & Rodenticide Act (US)
FM Factory Mutual System (US)
HAP Hazardous Air Pollutant
HSE Health and Safety Executive (UK)
IARC International Agency for Research on Cancer
IATA International Air Transport Association
IDLH Immediately Dangerous to Life or Health
IMDG International Maritime Dangerous Goods code
IMO International Maritime Organization
IPIC Israel Poisons Information Center
ISO International Standards Organization
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MAK Maximum Concentration at the Workplace (Germany)
MEL Maximum Exposure Limit (UK)
MFAG Medical First Aid Guide (IMO)
SDS Safety Data Sheet
NATICH National Air Toxics Information Clearing House (US)
NESHAP National Emission Standard For Air Pollutants (US)
NFPA National Fire Protection Association (US)
NIHHS Notification of Installation Handling Hazardous Substances
 Regulations (UK)
NIOSH National Institute of Occupational Safety & Health (US)
NOS Not Otherwise Specified
NTP National Toxicology Program (US)
OSHA Occupational Safety and Health Administration (US)
OES Occupational Exposure Standard (UK)
PEL Permissible Exposure Limit (US)
PGR Road Traffic (Carriage of Dangerous Substances in Packages etc.)
 Regulations (UK)
RCRA Resources Conservation and Recovery Act (US)
REL Recommended Exposure Limit
RID Regulations concerning the International Carriage of Dangerous
 Goods by Rail (Europe)
RQ Reportable quantity (US)
SARA Superfund Amendments and Reauthorization Act (US)
SCBA Self-Contained Breathing Apparatus
STEL Short-term Exposure Limit
TEFC Totally Enclosed Fan Cooled electric motor
TLV Threshold Limit Value (ACGIH) (US)
TREMCARD Transport Emergency Card
TSCA Toxic Substances Control Act (US)
TWA Time Weighted Average
UIC International Union of Railways (Europe)
UL Underwriters Laboratories (US)
UN United Nations
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PRODUCT DESCRIPTION

1.1 METHYL BROMIDE PRODUCTS

Methyl bromide is supplied as a number of products:

• Methyl bromide, 100% (UN No. 1062)

• Methyl bromide with not more than 2% chloropicrin (UN No. 1062)
 98% MBr + 2% chloropicrin

• Methyl bromide with more than 2% chloropicrin (UN No. 1581)
 75% MBr + 25% chloropicrin
 70% MBr + 30% chloropicrin
 67% MBr + 33% chloropicrin

Depending on the quantities required, methyl bromide products can be supplied
in cans, cylinders, and portable tanks (Isotanks).

1.2 IDENTIFICATION

Chemical Abstract Service (CAS) numbers:
Methyl Bromide 74-83-9
Chloropicrin 76-06-2

Empirical Formula:
Methyl bromide CH3Br
Chloropicrin CCl3NO2

Synonyms:
Methyl bromide (MBr): Bromomethane, Monobromomethane
Chloropicrin (CP): Trichloronitromethane, Nitrotrichloromethane, 
Nitrochloroform

Trade Names:
The following are only a few examples of the many trade names under which ICL-IP 
methyl bromide is distributed: 

Metabrom Bromopic Bromagro
Metabromo Metafume Metabrom Q
Metabrom 100
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PRODUCT DESCRIPTION

Chemical Families:
Methyl bromide: Alkyl halide
 Halogenated alkane
 Halogenated hydrocarbon

Chloropicrin: Nitroalkyl halide
 Halogenated hydrocarbon
 Halogenated nitroalkane

Appearance:
Methyl Bromide: Colorless gas;
 Odorless at low concentrations,
 sweet odor at very high concentrations

Chloropicrin: Colorless to yellow liquid;
 Sharp penetrating odor;
 Causes tearing

1.3 PHYSICAL PROPERTIES

A. METHYL BROMIDE
Ref*

Boiling range @ 760 [mm Hg] 3.5-4 [ºC] 2
Melting Point ** -94 [ºC] 2
Critical Temperature 191 [ºC] 17
Flash Point ** none 2
Auto-ignition Temperature *** 537 [ºC] 2
Molecular Weight 94.94 2
Liquid Density at 0 [ºC] 1.73 [g/ml] 2
Relative Vapor Density, at 20 [ºC ] [air=1] 3.3 2
Refractive Index nd 1.4218 1
Heat of Evaporation 59.7 [cal/g] 10
Heat of Fusion 15.05 [cal/g] 10
Heat of Combustion (Exothermic) -1771 [cal/g] 10
Specific Heat, Liquid at -13 [ºC] 0.197 [cal/g ºC] 1
Specific Heat, Gas at 25 [ºC] 0.107 [cal/g ºC] 16
Viscosity, at 0 [ºC] 0.397 cp 16
Flammable/Explosive Limits in Air: *** Lower: 10% Upper: 16% 11
Solubility in Water at 25 [ºC] 0.132 [g/100 ml] at 25 [°C]

(partial pressure CH3Br - 73 torr)
2

0.138 [g/100 ml] at 25 [°C]
(partial pressure CH3Br - 108 torr)

2

Solubility in Organic Solvents Infinitely soluble in most
organic solvents

2

Decomposition Temperature ~400 [ºC] 2
Decomposition Products HBr, CO 2

* See list of references in Appendix B
**	 The	flash	point	of	a	liquid	is	the	lowest	temperature	at	which	vapors	above	a	volatile	liquid	can	be	

ignited	in	air.	There	is	no	flash	point	for	gases,	but	there	are	flammable	limits	for	the	gas	in	air.
***	 Other	sources	such	as	the	National	Fire	Protection	Association	(NFPA)	indicate	that	methyl	bromide	

is	practically	non-flammable.
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PRODUCT DESCRIPTION

1.3 METHYL BROMIDE VAPOR PRESSURE (Refs. 10, 15)

PRESSURE [mm Hg] PRESSURE [Bar] TEMPERATURE [°C]
1 - 96.3

10  - 72.8
30 - 57.0
40 - 54.2
45 - 51.0
68 - 45.0
99 - 40.0

129 - 34.0
175 - 29.0
236 - 23.0
312 - 18.0
395 - 22.0
510  - 7.0
638 - 1.0
760 1.00 3.5

1.05 4.0
1.29 10.0
1.58 15.0
1.91 21.0
2.29 26.0
2.74 32.0
3.24 38.0
3.81 43.0
4.45 49.0

B. CHLOROPICRIN

Ref*
Boiling Point at 760 [mm Hg] 112 [ºC] 19

Melting Point - 64 [ºC] 19

Auto-ignition Temperature Not applicable 19

Molecular Weight 164.37 19

Specific Gravity 1.65 19

Vapor Density, air = 1 5.7 19

Latent Heat of Evaporation 57.3 [cal/g] 10

Heat of Fusion 48.16 [cal/g] 10

Flammable Limits in Air: Not Flammable 19

Solubility in Water 0.162 g/100 ml at 25 [ºC]
0.2 g/100 ml at 20 [ºC]

19

Solubility in Organic Solvents Infinitely soluble in most
organic solvents

19

Decomposition Temperature From ca. 150 [ºC] 19

Decomposition Products Fumes of HCl, CO, Cl2, NOx, Phosgene 19

* See list of references in Appendix B
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CHLOROPICRIN VAPOR PRESSURE (Ref. 10)

Pressure (mm Hg) Pressure (Bar) Temperature (ºC)

PRESSURE [mm Hg] PRESSURE [Bar] TEMPERATURE [°C]
1.5 -18
2.3 -1 2
3.8  - 7
5.3 -1
7.6 4

10.6 10
14.0 15
19.0 21
23.8 25
26.0 26
30.0 32
45.0 38
51.1 40
53.0 43
76.0 49
91.0 54

122.0 60
152.0 65
182.0 71
228.0 76
281.0 82
342.0 88
418.0 93
502.0 99
608.0 104
722.0 110
760.0 1.00 112
1.131 15

2. PACKAGING

2.1 PACKAGING PROGRAM ........................................................................... 21
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2.3 CYLINDERS ................................................................................................ 23

2.4 PORTABLE TANK (ISOTANKS) .................................................................. 30

2.5 TRANSPORTATION LABELLING. .............................................................. 35
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2 .1 PACKAGING PROGRAM

Methyl bromide products are supplied in a number of receptacles:
• Metal cans 1 lb., 1.5 lbs.
• Vertical cylinders 50 to 100 kg.
• Horizontal cylinders (Pigs) 675 to 681 kg.
• Isotanks 14.5 ton, 18 ton

ICL-IP color codes some parts of the cylinder according to ICL-IP standards.
For example:

Red cylinder shoulder Methyl bromide 100%

Foot ring Identification color for the year the 5 year hydraulic  
 inspection. The five year periodic hydraulic test date is  
 also stamped on the nameplate of the cylinder.

  Europe — ADR — marginal 2217(2)(b)
  US — 49 CFR 173.34
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2.2 CANS

Methyl bromide cans are shipped in cartons of 24 units.

• These cans should only be stored in a well-ventilated warehouse in an area, which 
is adequately marked and locked. They should never be stored in a home or office 
building.

• Cans should be used on a “First-in/First-out” basis, and should be inspected for 
external corrosion every three months.

As these are thin-walled containers, external corrosion can become a problem over 
a period of time even under good storage conditions. The cans have been treated 
internally to resist corrosion.

• After any unusual incident in the warehouse that could aggravate corrosion of the 
cans, they should be inspected.

• Cans with signs of external corrosion should never be sent to a customer. Contact 
the supplier for instructions on disposal of the corroded cans.

METHYL BROMIDE CAN SIZES

Net Weight Nominal Volume
[liter]

Outside Diameter 
[mm.]

Nominal Height 
[mm.]

1 lb. (0.454 kg.) 0.330 70 120

1.5 lbs. (0.681 kg.) 0.465 70 160

2.3 CYLINDERS

Cylinder Types

Methyl bromide cylinders are designed to comply with the US Department of 
Transportation (DOT) specifications:
• Specification 4BA (49 CFR 178.51) for 26 and 37 liters
• Specification 4BW (49 CFR 178.61) for 70 and 450 liters
• Specification 51 (49 CFR 178.245) for capacity greater than 450 liters

These cylinders also conform to the requirements of the International Maritime 
Dangerous Goods Code (IMDG) and the European Agreement concerning the 
International Carriage of Dangerous Goods by Road (ADR) / European Regulations 
Concerning the International Carriage of Dangerous Goods by Rail (RID), Class 2T.

681	kgs	(1500	
lbs)	Cylinders	
(transported	
vertically	and	
emptied	horizontally)

50	kgs	(110	lbs)	Cylinders	
(with	two	carrying	handles)

100	kgs	(220	lbs)	Cylinders



PACKAGING

24  EDITION 3, 2016  METHYL BROMIDE SAFETY HANDBOOK  25

Storage and Handling of Methyl Bromide Cylinders:
Vertical cylinders are meant to be emptied in a vertical position. Generally, vertical 
cylinders are equipped with a single cylinder valve and a dip pipe for drawing off liquid 
methyl bromide.

Large (100 kg.) vertical cylinders come equipped with a double cylinder valve (main 
valve for unloading liquid, secondary valve for pressurizing) and a dip pipe. This allows 
pressurizing the cylinder with nitrogen or dry air in order to maintain a fast unloading 
rate.

• Cylinder valves are always provided with valve protector caps. These caps should 
be in place while the cylinders are being transported, in storage and any time the 
cylinders are not actually in use.

• All cylinders should be shipped and stored upright and supported so that there 
is no danger of a cylinder being moved accidentally, falling or bumping another 
one.

• Cylinders are not to be stacked.

• Large diameter horizontal cylinders must be stored in a vertical position and 
emptied in a horizontal position. There are two cylinder valves at one end, each 
with its own inside eduction pipe. The lower valve is used for drawing off liquid 
and the upper valve can be used for pressurizing with nitrogen or dry air.

Cylinder Marking Information

X-1
X - Mbr filling operator
code 1/2/3 - Shift

000100
000100 - Lot No.
Two first digits - year
The last three digits -
the production day

D/D.D
D/D.D - D - single MBr valve
D.D - double MBr valve

Shoulder color
RED - 100% MBr
YELLOW - 70% MBr & 30% Chloropicrin
BLUE - 98% MBr & 2% Chloropicrin
GRAY - 75% MBr & 25% Chloropicrin

XXX/X Export No.

Base Color
Next Periodical
Test Date (our 
internal code).
Different colors for 
different years
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METHYL BROMIDE CYLINDERS - FOR USE OUTSIDE USA

Net
Weight
[kg]

Volume 
[liters]

Nominal 
Outside 
Diameter 
[mm.]

Nominal 
Height 
Including
Cap [mm.]

Maximum 
Allowable 
Working 
Pressure 
[bar] 

Valve 
Number 
and
Type *

50 37 300
320
345 **

375

785
760
680 **

630

15 1xD
1xD
1xD
1xD

100 70 319
320
347
375 **

1190
1140
1033
930 **

15 1xDD
1xDD
1xDD
1xDD

675 450 747
773
762 **

1450
1435
1465 **

15 2xD
2xD
2xD

*	 Valve	Types
	 D	-	single	valve,	RH	thread,	black	handwheel
	 DD	-	double	valve,	RH	thread,	black	handwheel

**	 Preferred	cylinder	dimensions

CYLINDER ASSEMBLY FOR USE OUTSIDE USA

1. Steel pressure cylinder.

2. Brass valves with inlet threads (to cylinder): 3/4” - 14 NGT. Outlet protected with a 
cap and gasket.

2.1 For 37 liter cylinders
 Single valve, black hand knob with outlet threads 0.858” - 14 Wht. RH 

(W21.8 - 14/1” - RH)

2.2 For 70 liter cylinders
 Double valve, black hand knob with outlet threads 0.858” - 14 Wht.
 RH (W21.8 - 14/1» - RH) Secondary outlet for pressurizing, 1/8” - 27 NPSM

2.3 For 450 liter cylinders
 Two single valves, black hand knobs with outlet threads 0.858” - 14 Wht. RH 

(W21.8 - 14/1» - RH)

3. Dip pipe

3.1 For 37 and 70 liter cylinders
 Straight length of high-density polyethylene pipe
 with 1/4” - 18 NPT thread connection to valve

3.2 For 450 liter cylinders
 Bent steel eduction tube connected to each valve

4. Steel valve protector cap with internal threads of 3 1/2” - 11 tpi. (There are a few 
cylinders with a protector cap with internal threads of 80 mm.)

4
2.1
2.2

3.1
1

4

2.3

3.2

4
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METHYL BROMIDE CYLINDERS - FOR USE IN USA

Net Weight [kg.] (lbs.) Valve Number and Type *

50
(110)

1 x C

68
(150)

1 x C

681
(1500)

2 x S

*	 Valve	Types:
	 C	-	single	valve,	RH	thread,	red	handwheel
	 CC	-	double	valve,	RH	thread,	red	handwheel
	 S	-	single	valve,	LH	thread,	green	handwheel

CYLINDER ASSEMBLY - FOR USE IN USA

1. Steel pressure cylinder

2. Brass valves with inlet threads (to cylinder), 3/4” - 14 NGT
 Outlet protected with a cap and gasket.

2.1 For 200 pound cylinders
 single valve, red handwheel with outlet threads 1/2” - 14 NGT
 RH EXT (CGA no. 340)

2.4 110 lb (50 kg) cylinders with 1/2” 14 NGT thread

-  1500 lb (681 kg) cylinders with CGA-330-0.825-14 NGO (green hand wheel, type 
S) thread

3. Dip pipe

3.1 For 200 pound cylinders
 Straight length of high-density polyethylene pipe with 1/4” - 18 NPT
 thread connection to valve.

3.2 For 450 liter cylinders (not in use in the US)
 Bent steel eduction tube connected to each valve.

4. Steel valve protector hood with internal threads of 3 1/2” - 11 tpi.

4
2.1
2.2

3.1
1

4

2.3

3.2

4
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2.4 PORTABLE TANKS (ISOTANKS)

Isotank

Unit Name Volume (liters) Maximum Working 
Pressure [bar] [psig]

Ramta 10,350 11
156

Kooiman 9,935 11
156 

W.E.W. 13,500 11
156

M-1 12,870 11
156

Goslar 12,350 8
114 

Note:	Exceeding	the	maximum	allowable	working	pressure	may	cause	the	safety
valve	to	activate	or	the	bursting	pressure	disc	to	rupture.

“RAMTA” ISOTANK FOR METHYL BROMIDE

Legend:
1. Unloading valve, with long dip pipe - painted yellow, 2” globe valve, 300 lb., 

American National Standards Institute (ANSI) flanged.
2. Filling valve, painted red, 2” globe valve, 300 lb., ANSI flanged.
3. Vent valve, with overfill protection dip pipe - painted green, 1” globe valve, NPT.
4. Pressurizing valve, painted blue, 1” globe valve, NPT.
5. Relief valve, 1.5”, with breaking pin and pressure gauge.
6. Check valve, 2”
7. Check valve, 1”
8. Excess flow valve, 2”
9. Excess flow valve, 1”
10. Manhole cover.

Characteristics:
Volume - 10,350 Liter
Maximum gross weight - 20,320 Kg.
Maximum net weight - 15,220 Kg.
Maximum allowable working pressure - 11 Bar

1

3
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Side	View

Top	View

Iso	Frame
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“KOOIMAN” ISOTANK FOR METHYL BROMIDE

Legend:
1. Unloading valve, with long dip pipe, painted yellow, 2” globe valve, 300 lb., 

American National Standards Institute (ANSI) flanged.
2. Filling valve, painted red, 2” globe valve, 300 lb., ANSI flanged.
3. Vent valve, with short overfill protection dip pipe, painted green, 1” globe valve, 

NPT.
4. Pressurizing valve, painted blue, 1” globe valve, NPT.
5. Relief valve, 1.5”, with breaking pin and pressure gauge.
6. Check valve, 2”
7. Check valve, 1”
8. Excess flow valve, 2”
9. Excess flow valve, 1”
10. Manhole cover.

Note	-	2	units	of	this	series	have	only	1	relief	valve	on	the	manhole	cover

Characteristics:
Volume - 9,935 Liter
Maximum gross weight - 20,320 Kg.
Maximum net weight - 15,410 Kg.
Maximum allowable working pressure - 11 Bar

“M-1” AND “W.E.W.” ISOTANK FOR METHYL BROMIDE

Legend:
1. Unloading and filling valve with long dip pipe, painted yellow, NW80 (3”) globe 

valve, PN-25, flanged.
3. Pressurizing and vent valve, with overfill protection dip pipe, painted red, NW50 

(2”) globe valve, PN-25, flanged.
5. Relief valve, 4”, with breaking pin and pressure gauge.
6. Check valve, 2”
8. Excess flow valve, 3”
10. Manhole cover.
11. Hydraulic pump for remote valve opening/closing.

Characteristics:
Volume: ~ 13,000 Liter (see table)
Maximum weight: 24,000 Kg (gross) / 17,900 Kg (net)
Maximum allowable working pressure: 11 Bar

Side	View

Top	View

Iso	Frame
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“GOSLAR” ISOTANK

Legend:
1. Unloading valve, with long dip pipe, painted yellow, 2” globe valve, 300 lb., 

American National Standards Institute (ANSI) flanged.
2. Filling valve, painted red, 2” globe valve, 300 lb., ANSI flanged.
3. Vent valve, with overfill protection dip pipe, painted green, 1” globe valve, NPT.
4. Pressurizing valve, painted blue, 1” globe valve, NPT.
5. Relief valve, 3 3/4”, with rupture disc and pressure gauge.
6. Check valve, 2”
7. Check valve, 1”
8. Excess flow valve, 2”
9. Excess flow valve, 1”
10. Manhole cover.

Characteristics:
Volume: 12,350 Liter
Maximum weight: 24,000 Kg. (gross) / 18,650 Kg (net)
Maximum allowable working pressure: 8 Bar

Side	View

Iso	Frame

Top	View
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2.5 TRANSPORTATION LABELLING

Labels are used for marking receptacles and packages.
Placards are used for marking transport units and containers.

UN IMDG DOT ADR
*Diamond shaped danger label and placard
Hazard label TOXIC (2)
Label size (cm) 100 x 100
Placard size (cm) 250 x 250 273 x 273 250 x 250
Reference no. 5.2.2 5.2 49 CFR 

172.416
Marginal 3909

**Orange UN Number Panel
Size 120 x 300 160 x 400 120 x 300
Hazard 
Identification
(Kemler) Code

Not required Required 
Code: 26

Reference no. 5.3.2 5.2 49 CFR 
172.332

Marginal 10 
500

Notes:
*	 Black	skull	&	crossbones	symbol
	 on	white	background,	figure	“2”	in
	 bottom	corner

**	 UN	Number	panels:

2

26
1062

26
1581
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SAMPLE MARKING OF MBR PORTABLE TANKS (ISOTANKS) Legend:
 Manufacturer’s nameplate
 International Convention for Safe Containers (CSC) Safety Approval Plate
 Customs Seal
 Tank inspection stamp
 Material identification band

 Orange - 98% Methyl bromide
 Blue - 100% Methyl bromide

 Isotank number on tank 4 letter owner code: “ICL-IP”
 Isotank number on frame
 International Standards Organization (ISO) Identification:

 2 letter country code
 2 digit container size code
 2 digit container type code

 International Union of Railways (UIC) registration
 Regulations concerning the International Carriage of Dangerous Goods by Rail 

(RID) Approval (Europe)
 European Agreement concerning the International Carriage of Dangerous Goods 

by Road (ADR) Approval
 Mark of the Federal Institute for Material Testing‚ Germany (BAM)
 Maximum Working Pressure
 Name of the substance - METHYL BROMIDE Chemical Abstract Service

 (CAS) number - 74-83-9
 Approval number, Federal Institute for Material Testing, Germany (BAM)
 Hazard Diamond Placard Marking
 UN Number Panel
 Ladder location marking
 Maximum Gross Weight
 Tare weight
 Maximum payload volume
 Maximum permissible International Union of Railways (UIC) railway weight
 Emergency Response Instruction
 Valve Identification Marking
 “NOT TO BE MOVED BY FORK LIFT”
 “TOP LIFT ONLY”
 Emergency instruction, 7 Language Product Label
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3. TRANSPORTATION

3.1 CLASSIFICATION AND LABELLING ACCORDING TO DANGEROUS
 GOODS REGULATIONS. ............................................................................ 41

3.2 PACKAGING AND TRANSPORTATION .................................................... 42

3.3 DRIVERS' LOADING CHECKLIST ............................................................... 45

3.4  DRIVERS' ROAD REMINDERS ................................................................... 47

Cylinder Valves

Double	Valve Single	Valve

DOUBLE	VALVE	WITH	
PRESSURIZING	FEATURE

SEE	DETAIL	A

SINGLE	VALVE

DETAIL	A

Part 
no.

Name Part 
no.

Name

1 Body 11 Disc
2 Disc 12 Stem
3 Seat plug 13 Packing Seat
4 Spring 14 Packing
5 Stem 15 Packing Nut
6 Packing Nut 16 Handwheel
7 Diaphragm 17 Screw
8 Handwheel 18 Packing
9 Screw 19 Outlet cap
10 Outlet cap

17	16	14	13	12	11

15

19

18

9

8

10

1

9

8

3

2

1

5
6
7

3
4
2

8

5

6

7

4

10
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The following is a summary of the main regulations and requirements regarding 
the transportation of methyl bromide products. The shipper should ensure that the 
transport of methyl bromide conforms to all relevant local regulations as well.

3.1 CLASSIFICATION AND LABELLING ACCORDING TO DANGEROUS 
 GOODS REGULATIONS

UN 1062: Methyl Bromide; or Methyl Bromide with no more than 2% Chloropicrin
UN 1581: Methyl Bromide and Chloropicrin Mixtures (> 2% chloropicrin)

IMDG US DOT ADR
Reference 2014 Edition 49 CFR 172.11 Marginal 2.2.2
UN Number 1581 1062 1581 1062 1581 1062
Hazard Toxic Gas Class 2.3 Toxic Item 2T
Hazard Label TOXIC (2)
EmS number 2-06 Not Applicable Not Applicable
MFAG number 345 Not Applicable Not Applicable
Inhalation Hazard Not Applicable Zone C Zone B Not Applicable
ERG 2000 Guide Not Applicable 123 Not Applicable
Stowage Category D B D Not applicable 

- ship and 
aircraft cargo not 
included in ADR 
regulations

Cargo Ship On Deck On/under 
Deck

On Deck

Passenger Ship-
small 

On Deck On/under 
Deck

 On Deck

Passenger Ship-
large

Prohibited On Deck On Deck

Special Remarks Clear of living 
quarters; Shade from 
radiant heat.

Clear of living 
quarters; Shade from 
radiant heat.

Aircraft, Cargo 
package

Not Applicable 25kg/ 
package

Prohibited

Aircraft, Passenger Not Applicable Prohibited

Additional labeling for fire fighters
UK Emergency Action Code 2XE
Europe ADR danger label 26
USA NFPA Hazards Health-Fire-Reactivity UN 

1062: 3-1-0 UN 1581: 4-0-3
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3.2 PACKAGING AND TRANSPORTATION

United Nations (Orange Book)
• P200, Packing Instructions for Compressed Gas Cylinders and Receptacles

• T50, Portable Tank Instructions, for non-refrigerated liquefied gases
 Maximum Working Pressure 7.0 Bar
 No openings below liquid level
 Pressure relief device required
 Maximum filling ratio, 1.51 kg./liter

• Section 5.5.2 - Identification of Fumigated Transport Unit

• Section 6.7.3 - Design, Construction, Inspection & Testing of Non-refrigerated 
liquefied gas in portable tank

IMDG Code
• Provisions concerning transport operations Methyl Bromide is in stowage 

category D - to be stowed on deck only

• Segregation table, chapter 7.2
 ”Separate from” - on deck, at least 6 meters horizontally:
 Explosives
 Infectious substances
 Flammable liquids
 Spontaneously combustible substances
 Organic peroxides
 Foodstuffs

 “Away from”, separate by a minimum horizontal distance of 3 meters Explosives; 
Radioactive materials

• Section 7.1.8 Stowage of goods of class 2

 Keep clear of living quarters and prevent accidental penetration of methyl 
bromide vapors into accommodations, work areas and ventilation ducts.

 Keep as cool as possible by avoiding direct heat radiation, direct heating 
elements or open flames.

• Chapter 5.5 Special provisions paragraph 5.5.2 Documentation and identification 
of cargo transport units under fumigation

ADR
• Class 2, Item 2.3
 Empty uncleaned containers which have contained methyl bromide

• Chapter 1.2
 Information on methyl bromide cylinders of capacity of up to 150 liters and 

pressure drums of up to 1000 liters

• Chapter 8.4: Supervision requirements for a parked vehicle

• Chapter 8.2: Training of the vehicle crew

• Chapter 5.3: Marking and labelling of transport units

• Chapter 7.3: provisions concerning carriage in bulk

• Chapter 7.5: Handling and stowage of cylinders in vehicles

• Chapter 5.3: Labelling of vehicles

• Chapter 6.8: Information on fixed or demountable tanks

• Chapter 6.2: Construction of pressure receptacles

• Chapter 3.2: List of dangerous goods and their hazard identification number for 
labelling transport units.

 Hazard Identification Number, No. 26
 2 - Emission of gas due to pressure
 2.3 - Toxic gasses
 Danger Label model no. 2.3 - Toxic gasses
 should also bear MP (Marine pollutant)
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RID
These regulations are similar to the ADR agreement with the following exceptions:
• Chapter 3.2: List of Dangerous Goods
 Danger Group: 2T
 Danger Label: 6.1 (Toxic gasses)
 Hazard Identification: 26
 Methyl bromide (UN 1062) should also bear Danger label 13: Shunt with care.
 and MP (Marine pollutant)

IATA
• Section 4.2, List of Dangerous Goods
 Class 2.3, Toxic gas
 Forbidden to be carried on passenger or cargo aircraft

• Section 4.4, Remark A2, Special provisions
 These methyl bromide items may be carried on passenger or cargo aircraft 

with written prior approval of the country of origin. In addition, for passenger 
aircraft, written prior approval of countries of transit, overflight and destination, 
are required. Authorization must indicate quantity, packing and labelling 
requirements.

• Aircraft Emergency Response Guide, ERG 2P

UNITED KINGDOM
UK Regulations apply to the transport of 50 Liters (85 kg) or more of methyl bromide.
The Emergency Action Code (EAC) for methyl bromide is:

This code is displayed on the vehicle on the orange plate at the front and rear.
 2 - Use fine water spray for extinguishing a fire

 X - Wear chemical protective clothing* with breathing apparatus.
 Spillage should be prevented from entering drains or water courses

 E - Evacuation of the area is a high priority (public safety hazard)

*	 Note:	Protective	gloves	should	not	be	worn,	unless	clothing	is	totally	encapsulating

3.3 DRIVERS' LOADING CHECKLIST

The following is a suggested checklist, based on European Agreement concerning 
the Carriage of Dangerous Goods by Road (ADR) regulations and good practice. The 
shipper should also ensure that all local regulations are complied with.

❏	 Vehicle is marked clearly in front and rear with the UN No. (1062 or 1581), 
Hazards Identification Number 26 TOXIC (2) Placard: black skull and crossbones 
on white background. Containers and tanks are marked on the sides and rear

❏	 Vehicle is equipped with two portable dry powder fire extinguishers or 
equivalent, of at least two and six kg capacity, checked within the past year.

❏	 Approved portable lamps are available to each member of the crew

❏	 Vehicle has the following emergency equipment:
❏	 Emergency tools
❏	 Wheel blocks
❏	 Two self-standing warning signs
❏	 Suitable warning vests or clothing for each member of the crew,

❏	 An eye wash bottle is readlily available.

❏	 For escape purposes only, a full face gas mask is available for each member of 
the crew, with a new, unused canister for organic gases (type A).

❏	 A tube type gas detector with tubes for methyl bromide is available, and the 
expiration date of the tubes has not passed.

❏	  Vehicle has a valid license for hazardous materials (Hazmat license). The validity 
of the license shall expire not later than one year after inspection date.

❏	 Driver and assistant driver have valid licenses to operate hazardous material 
vehicles (Hazmat license), issued or renewed within the past five years.

❏	 Methyl Bromide Transport Emergency Card (TREMCARD) is readily accessible. 
(see sample below)

❏	 Hazardous transport unit does not consist of more than one trailer

2XE



TRANSPORTATION

46  EDITION 3, 2016 METHYL BROMIDE SAFETY HANDBOOK  47

❏	 The vehicle is not carrying any materials incompatible with methyl bromide at 
the same time (flammables, radio-active materials, organic peroxides, or metals 
such as aluminum, magnesium, or zinc).

❏	 Methyl bromide will be kept apart from food stuffs and animal feed.

❏	 Shipping papers include
❏	 Product name: Methyl Bromide
❏	 UN Identification Number: 1062 or 1581
❏	 Permit to transport methyl bromide
❏	 Quantity being shipped.

❏	 All papers concerning the transport of the hazardous material are kept in a 
holder on the inside of the door on the driver›s side of the vehicle

❏	 Driver has approved route to destination with specified stops. No alternative 
routes will be used or unauthorized stops made.

❏	 Vehicle has a full fuel tank before loading the methyl bromide.

❏	 Containers have been fastened with all the twist lock corner fittings.

❏	 Cylinder valves are protected with cylinder valve protection caps at all times.

❏	 Methyl bromide cylinders, including “Pigs”, are standing upright and lashed so as 
to prevent movement or bumping during the journey.

❏	 If necessary, methyl bromide cylinders can be loaded in a horizontal position, 
secured to prevent overturning, or packed in crates which will prevent 
overturning.

❏	 The vehicle for distribution of methyl bromide cylinders is equipped with a 
hydraulically operated rear platform or an alternate safe material handling 
feature.

Note:	 During	handling,	loading,	or	unloading,	methyl	bromide	cylinders	are	not	to	be	bumped,	dropped,	or	
thrown.	They	are	to	be	handled	only	with	appropriate	material	handling	aids,	which	prevent	cylinder	
damage.

3.4 DRIVERS' ROAD REMINDERS

The driver and assistant driver of any vehicle transporting methyl bromide should
be advised of the following restrictions from the ADR in addition to the usual rules
of the road:

• Parking the hazardous goods transport unit should be under one of the following 
conditions: 

 (a) Supervised parking lot, attendant aware of the nature of the load, and how  
 to contact the driver.

 (b) Vehicle parking lot where unit is not likely to suffer damage.
 (c) Open space where public does not pass.
 (d)  Parking brakes are to be applied whenever parked. 
 (e) If the vehicle is parked on a road at night or with poor visibility, warning
  signs are to be placed 10 meters ahead of and behind the vehicle. 

• No passengers are allowed. 

• No smoking is permitted around the transport unit during all handling 
operations.

• The engine is to be shut off during all handling operations unless required to 
drive pumps, hoist, etc. 

• Methyl bromide receptacles are not to be checked with open flames. Only 
approved portable lamps can be used.
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4 .1 GENERAL SITE RECOMMENDATIONS

Since methyl bromide is a regulated hazardous material, storage and operating areas 
should be carefully supervised. Local regulations must be complied with.

A useful guide for a similar hazardous material is «Safe Handling of Chlorine from 
Drums and Cylinders» Guidance Note GS 40 (1999), issued by the UK HSE. Many of its 
provisions are appropriate for Methyl Bromide as well.

• Any site where methyl bromide is stored or used should be away from populated 
areas and located so that prevailing winds will not blow methyl bromide vapors 
towards inhabited areas, offices, workshops or other employee concentration 
areas. (see also p.59)

• The site should be more than 25 meters from a public road or main rail line to 
minimize the risk or damage in case of an accident.

• Minimize areas in which methyl bromide liquid or vapors can accumulate, such 
as pits or confined spaces.

• Toxic hazard signs should be prominently displayed.

• Only authorized fumigation applicators should handle methyl bromide. Warning 
signs should be posted to inform anyone near the area that fumigation is taking 
place.

Methyl Bromide Storage Facilities
• The amount of methyl bromide in storage should be kept to a minimum. 

Separation distance between the storage area and the site boundary will be 
determined by local regulations. 

• Minimize the dispersal of methyl bromide vapors by locating the storage area 
on low ground. Low walls, 200 mm. high, around the facility and storage area 
will protect the area from external flooding and also prevent dispersal of methyl 
bromide vapors. The minimum diked volume should be equivalent to the largest 
storage tank plus 10%.
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• A diked area should not have a sewer connection. Provide an adequate size 
sump for collecting methyl bromide spills and pumping away collected rain and 
fire fighting water. Fire fighting water should be prevented from contaminating 
water sources.

• Outside or detached storage areas are preferred. A detached storage area is 
either an open outside area or a separate building containing no incompatible 
materials and located away from all other structures.

• If inside storage is necessary, provide ventilation close to the floor for the heavy 
methyl bromide vapors to escape the closed area. Ventilation openings should 
be at the lower parts of the walls and doors. A clear space of 1.2 meters (4 feet) 
should be provided from walls and ceiling. Methyl bromide should never be 
stored in a basement

• Buildings should be at least 10 meters apart to allow strengthened approach 
roads for emergency vehicles on two sides of the installation.

• Building construction should be fire resistant and provisions made for potential 
fire fighting, according to relevant local codes and in consultation with the local 
fire department. The fire fighting installation should include provision for an 
adequate supply of water. Fire extinguishers and hydrants should be distributed 
around the area.

• Piping should be schedule 40, seamless, carbon steel. Piping fittings of 2” 
diameter and above should be welded or flanged, 150 pound ANSI, raised face. 
Under 2”, fittings should be socket welded, 3000 pound rating. Flange gaskets 
should be PTFE sandwich with a non asbestos filler. Flat surfaces can be sealed 
with a 2 mm. thick PTFE gasket. Ball and diaphragm valves are preferred. Hoses 
should be PTFE with stainless steel braid covering and carbon steel flanges. 
PVC hose should not be used. Screwed fittings and unions should be avoided 
wherever possible. When screwed connections are used, the threads should be 
taped with a good quality teflon tape or a silicon grease.

• Electrical installation:
 Inside methyl bromide vessels: Explosion proof, Class 1 Division 2
 Areas with possibilities of methyl bromide vapors
 Explosion proof junction boxes
 Non loosening connections
 Totally enclosed fan cooled (TEFC) electric motors

• There should be sufficient methyl bromide storage tank capacity to 
accommodate the transfer of methyl bromide from a leaking container.

• A system should be installed to prevent methyl bromide vapors from being 
dispersed into the atmosphere, by means of an extraction fan and ductwork. The 
stack of the methyl bromide extraction system should be high enough to prevent 
air stream inversion during adverse weather conditions. Three meters above 
adjacent buildings should suffice.

Safety And Security
• Any area where methyl bromide is used or stored should be enclosed so that 

unauthorized persons and animals are prevented from entering the area. 
Adequate lighting should be provided to allow sufficient night surveillance. 
Surveillance should be provided 24 hours a day.

• Provide clearly marked escape routes for personnel that are unobstructed and 
have adequately sized doors and windows.

• Provide special remote eating and changing areas with adequate supplies of 
clean water for washing and showers. Provide a smoking area remote from the 
operating area.

• A telephone should be provided which is freely available and readily accessible 
for the reporting of accidents or emergency situations.

• A windsock should be clearly visible from all points on the site and replaced as 
required for indicating wind velocity and direction.

• Emergency respirator equipment cabinets should be installed not more than 30 
meters or ten seconds walking distance from any location in a storage area.

• Non-freeze safety showers and eyewash fountains shall be provided, clearly 
marked, well lighted and with unobstructed access. They should be installed 
close to the methyl bromide storage area and not more than 30 meters or ten 
seconds walking distance from any location in a storage area. Provide alternate 
sources of water supply.
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Handling Methyl Bromide

• All management and operating personnel involved in the use or handling of 
methyl bromide should undergo safety training, in addition to the specific task 
training. Only experienced, well-trained operators should be allowed to receive 
and unload methyl bromide receptacles. The management should assure that 
emergency response plans have been made and coordinated with the local 
emergency response authorities.

• Ensure that road or rail vehicles cannot be moved during a transfer operation.

• When opening a container of methyl bromide cylinders at its destination, the 
doors should be opened wide and the container allowed to be aired for 15 
minutes before any of the unloading operations are started.

• At no time should the cylinder be handled roughly. The valve protection hood 
and safety cap should be removed only when ready to use the methyl bromide. 
Use the correct threaded adapter for the cylinder valve threaded connection to 
avoid leaking connections.

• Do not allow rubber, aluminum, magnesium, and zinc to come into contact with 
methyl bromide.

• Keep methyl bromide containers away from heating coils. No open flame heating 
of methyl bromide receptacles is permitted.

• For unloading an isotank, an elevated unloading platform should be provided to 
allow protected access to isotank unloading valves. [29 CFR 1910.23 (a) (1)]

• When the methyl bromide containers or cylinders are not in use, the valves 
should be closed and the caps, blind flanges and hoods replaced. The dome of 
the isotanks should be closed and pinned to prevent accidental opening.

• When empty cylinders are returned, they should be stowed in the container in 
the same arrangement as they were received.

Sample Checklist for a Methyl Bromide Handling Facility

 correct faulty
Area surrounded by curb ❏	 ❏

Sump ❏	 ❏

No sewer connections ❏	 ❏

Fire resistant building construction ❏	 ❏

Reinforced road for emergency vehicles ❏	 ❏

Nearest building - 10 meter gap ❏	 ❏

Telephone ❏	 ❏

Adequate Lighting ❏	 ❏

Area enclosure ❏	 ❏

Methyl bromide vapor extraction system ❏	 ❏

Stack above adjacent buildings ❏	 ❏

Suitable electrical and piping fittings ❏	 ❏

Ventilation for inside storage ❏	 ❏

Fire hydrants ❏	 ❏

Fire extinguishers ❏	 ❏

Remote eating area ❏	 ❏

Remote changing areas ❏	 ❏

Remote smoking areas ❏	 ❏

Emergency showers and eye-wash ❏	 ❏

Clearly marked escape routes ❏	 ❏

Wind sock ❏	 ❏

Display of hazard signs ❏	 ❏

Prevent vehicles from moving during ❏	 ❏

handling operations ❏	 ❏

No aluminum fittings ❏	 ❏

Safety equipment cabinets ❏	 ❏

TEFC electric motors ❏	 ❏

Elevated unloading platform for isotanks ❏	 ❏

Comments:
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4.2 PROCESS SAFETY MANAGEMENT REGULATIONS

4.2.1 USA
• Facilities handling HIGHLY HAZARDOUS CHEMICALS over a threshold quantity (40 

CFR 1910.119):
 Methyl Bromide   UN 1062 2500 lbs (1100 kg)
 Chloropicrin & MBr mixtures UN 1581 1500 lbs (700 kg)

The management is required to prepare EMERGENCY ACTION PLANS to minimize the 
consequences of a hazardous release of this toxic material. This written emergency 
action plan describes the measures taken to prevent any release and the activities of 
the workers and community services in the event of a release.

Workers, including contractor workers, are to be given adequate training and 
refresher courses to implement this emergency action plan. Safety audits are to be 
made before starting up a facility and after changes have been made in a facility or its 
operation procedures. Deficiencies and the corrections made are to be documented 
to assure that the facility can be put into safe operation. Changes may have to be 
reflected in emergency action plans.
A safety audit is to be repeated every three years.

All incidents, which result in a release of hazardous materials or could have resulted 
in the release are to be investigated. The results of the investigation and corrective 
actions recommended and taken are to be documented.

• Toxic Chemical Release Reporting (40 CFR 372)
 A facility manufacturing, importing or processing 12.5 tons per year of MBr must 

report their operations.
 A facility otherwise using 5 tons per year of MBr must report their operations.

• 40 CFR 302 (CERCLA)
 A facility must report the release of over 1000 pounds (450 kg) of methyl 

bromide.

4.2.2 Europe & UK — Directive 82/501 / EEC, COMAH
This directive is aimed to prevent and limit the consequences of major accidents 
involving a dangerous substance. The directive applies to all installations with more 
than 20 tons of methyl bromide. Installations with more than 200 tons of methyl 
bromide, also have to prepare safety reports, emergency plans and report accidents 
involving methyl bromide.

4.3 HAZARDOUS EXPOSURE LIMITS

Exposure limit values go under different names in the various standards, countries, 
time periods and populations.

Generally, the exposure limit is specified as TWA, Time Weighted Average, for an eight 
or a ten hour workday and a STEL, Short Term Exposure Limit for fifteen minute, five 
minute periods or a ceiling value not to be exceeded. Some of the limits are called 
TLV, Threshold Limit Values (ACGIH), REL, Recommended Exposure Limit (NIOSH) or 
OES, Occupational Exposure Standard (UK - HSE - COSHH). There is also an ERPG, 
Emergency Response Planning Guideline value for planning exposure limits for the 
civilian population that includes children, the elderly and disabled persons.

The following tables show representative values established for methyl bromide and 
chloropicrin:

For Methyl Bromide:
TLV-TWA ACGIH: 1 ppm (3.9 mg/m3), skin
 USA-OSHA: 5 ppm (20 mg/m3), skin
 UK: 5 ppm (20 mg/m3)
 THE NETHERLANDS: 1 mg/m3

TLV-STEL UK: 15 ppm (60 mg/m3), 10 min

For Chloropicrin:
TLV-TWA ACGIH: 0.1 ppm (0.67 mg/m3)
 USA-OSHA: 0.1 ppm (0.7 mg/m3)
 UK: 0.1 ppm (0.7 mg/m3)
TLV-STEL UK: 0.3 ppm (2 mg/m3), 10 min.

- Methyl bromide can be absorbed through the skin. Appropriate measures should 
be taken to prevent skin absorption.

- For MBr mixtures with more than 2% chloropicrin, the exposure to chloropicrin 
can be the more hazardous.

Note:	See	the	Material	Safety	Data	Sheet	for	other	exposure	hazard	data.
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4.4 DETECTION METHODS

As methyl bromide is odorless and colorless, detection is dependent on detection 
equipment or the addition of material such as chloropicrin as a warning agent. It may 
be difficult to detect a small methyl bromide leak if the atmosphere is contaminated 
with another halogen or halogen compound such as freon.

Chloropicrin at a level of 2% is sometimes added to methyl bromide as a warning 
agent. However, the level of detection of chloropicrin by its odor or its lachrymatory 
action, will sometimes be above the TLV level of methyl bromide and/or chloropicrin.

Air sampling is used to determine the presence and/or concentration of methyl 
bromide or chloropicrin vapor at levels that may be harmful to human health. There 
are a variety of sampling techniques and types of equipment for determining the air 
concentration of methyl bromide and chloropicrin. The technique and/or equipment 
chosen will depend on the type of monitoring system needed to meet a specific 
regulatory requirement. Types of sampling techniques include time weighted average 
(TWA) exposure, continuous monitoring, or point-in-time exposure measurements.

EPA-approved product labels require air concentration levels for determining 
respirator use and reentry to be measured using a direct reading detection 
device. These detection devices take point-in-time measurements and display the 
concentration in air as a direct reading.

Certain detectors can identify and quantify specific chemicals while others can 
not. The suitability of a given type of detector may vary depending on the situation 
presented. Suppliers of these devices can provide additional information about the 
advantages and limitations of specific detection systems. For several sampling and 
testing techniques it is possible that the presence of other airborne chemical vapors 
may interfere with sampling results.

Electronic Gas Sensor
Electronic gas sensors are avilable for methyl bromide at concentrations less than 1 
ppm.

4.5 PROTECTIVE CLOTHING

As methyl bromide is toxic, no worker should be alone in an area where there is 
potential exposure to methyl bromide exposure.

The protective clothing required for workers under routine operating conditions 
should be sufficient to allow the worker to escape the hazardous area, if there should 
be a hazardous exposure.

For routine operations, loose fitting washable work clothes should be worn. The 
clothing should be laundered under supervision by the employer and not at home, 
since poisonous vapors can be evolved while washing methyl bromide contaminated 
clothing.

No gloves, rings, or bandages should be worn when in an area where methyl bromide 
is being used or handled. Do not wear rubber boots.

Leather apparel should not be worn, since if it is contaminated with methyl bromide 
the apparel (including leather shoes) has to be discarded in an approved manner 
(incineration or hazardous material burial).

Goggles should be worn if there is a possibility of liquid splash. Otherwise use safety 
glasses or a full-face shield.

Gas mask with new organic vapor canister must be readily available for escape 
purposes.

Note:	See	the	relevant	Material	Safety	Data	Sheet	for	further	information.
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4.6 RESPIRATORY PROTECTION

Air purifying respirators can be used in Europe but are no longer approved for 
respiratory protection in the USA.

Under routine operating conditions at most methyl bromide facilities, a gas mask does 
not need to be worn at all times. However, each person working in an area where 
methyl bromide is being handled should be trained in the use of respirators in case 
hazardous fumes are released.

When there is an uncontrolled exposure of methyl bromide, a full face gas mask with a 
new, unused organic vapor canister (type A) or a universal canister (type ABEK) should 
be used to escape the area.

The gas mask should not be used in an area with oxygen content of less than 19.5%. 
The face piece should be full face made of neoprene or other non-natural or non butyl 
rubber elastomer. Eyeglasses cannot be worn with regular face pieces. Special face 
pieces or face adapter kits can be supplied for use with special eyeglass frames.

Color coding of canisters:
European Standard, EN 141, Organic vapors: Type A2B2E2K1-P2, Color coded brown

Smaller size cartridges, such as the chin type, should not be used for methyl bromide. 
These cartridges are too limited in their length of service life and vapor concentration 
limitation to be used for methyl bromide.

If respirators are used, it should be emphasized that filter life is limited, even at low 
methyl bromide concentrations (no more than 20 minutes continuous use). 

A self contained breathing apparatus should be worn to reenter an area where 
there is a methyl bromide release. Respirators should be stored in a clean sanitary 
cupboard, conveniently located. Whenever possible, respirators should be individually 
assigned for hygienic reasons and to assure good fit. After each use, they should be 
inspected, cleaned and disinfected. Once a month, even if it has not been used, the 
respirator should be inspected, cleaned and disinfected. A record should be kept 
of the date of the inspections, and what was found at that time. The breathing air 
cylinders of the self-contained breathing apparatus, shall be tested and maintained in 
accordance with local pressure vessel regulations.

A new operator should receive training in respirator use, and fitting the face piece 
before starting his assignment. A record should be kept of the training and fitting 
dates.

Methyl bromide vapors can seep through punctured ear drums while wearing a 
respirator. Protection is possible with lubricated earplugs, but hearing can be affected. 
Contact lenses must not be worn with a respirator.

Canisters should not be used after expiration date.

Respirator Regulations
A respirator protection program is required in the U.S. (29 CFR 1910.134(c)), and is 
recommended for other locations:

• Written standard operating procedures governing the selection and use of 
respirators shall be established.

• Written procedures shall be prepared, covering safe use of respirators in 
dangerous atmospheres that might be encountered in normal operations or in 
emergencies.

• Training shall provide an opportunity to handle the respirator, have it fitted 
properly, test its face-piece-to-face seal, and wear it in normal air and in a test 
atmosphere.

• A record shall be kept of inspection dates and findings, for respirators 
maintained for emergency use.

• There shall be an annual inspection and evaluation to determine the 
effectiveness of the respiratory program including respirator condition and 
correct gas mask face-piece fitting.
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4.7 RECEPTACLE MAINTENANCE

ICL-IP gives methyl bromide cylinders and isotanks a complete overhaul, each time 
they are returned for refilling.

• The receptacle is weighed and the remaining gases are released to the methyl 
bromide vapor recovery system.

• The valve is removed.

• The receptacles are internally cleaned and dried.

• An inspection is made to ensure that there is no damage.

• Cylinder markings are checked and the cylinder is sent for a hydrostatic test if 
five years have passed since the previous test.

• A tested valve is mounted on the cylinder and the cylinder evacuated to 400 mm. 
Hg vacuum.

• The body of the cylinder is painted in accordance with the ICL-IP standard or 
user requirements. Painted markings and glued labels are added. The foot ring 
is painted an identifying color in accordance with the year of the hydraulic test. 
If the cylinder is to be filled with 100% methyl bromide, the cylinder shoulder is 
painted.

4.8 CYLINDER CLEANING PROCEDURE

Each stage of the cylinder cleaning procedure should be performed in a clearly 
marked area of the facility. A gas mask with a new, unused filter should be worn when 
handling any cylinders which may contain methyl bromide.

Unloading and Segregation of Cylinders
1. While unloading cylinders returned from the customer those, which are marked 

with a color indicating that they are due for the 5 years hydrostatic test, should 
be separated from the remaining cylinders and placed in the appropriate area. 
(The bottom ring of each cylinder is color-coded to indicate the year in which the 
test must be performed.)

2. The protective hoods are taken-off and placed in drums. The protective caps 
are then unscrewed from the main valve and from the secondary valve (where 
applicable) and stored in drums.

Venting, Dismantling and Cylinder Cleaning
• Some returned cylinders might contain liquid methyl bromide. This can be 

determined by weighing the cylinder and seeing if its weight exceeds the 
stamped empty cylinder weight. To empty the remaining methyl bromide or to 
vent pressure from cylinders, connect the cylinder to the manifold for emptying 
or venting. This manifold is connected to the methyl bromide scrubbing unit or 
the methyl bromide high stack for dispersion. Several cylinders can be serviced 
simultaneously.

• After emptying and venting the cylinders, remove the valve and dip pipe 
assembly, using a proper wrench. (On the large cylinders, only the valve is 
removable.) Open the threaded connection slowly and never stand facing the 
direction of the outlet of the valve. Immediately after removing the valve and 
dip-pipe assembly, plug the cylinder opening to prevent dirt or humid air from 
entering the cylinder (corrosion prevention), until the inside cleaning is started. 
Place the valves and dip pipes on a skid to be transferred to the area of valve and 
dip-pipe maintenance.

Note:	 While	unscrewing	the	valve	all	safety	precautions	must	be	observed,	since	some	pressure	may	have	
remained	in	the	cylinder	because	of	a	plugged	valve.
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Valve and Dip-pipe Testing
• Pressurize the valve with 15 atm. clean, dry air from the dip pipe side.

• Open the main and secondary valves to check that they are not plugged.

• Close both main and secondary valve and submerge them in water to see that 
they are bubble tight.

• Check visually the inside of the dip-pipe and replace it if needed.

• Air dry the valve and dip-pipe.

• New valves should be disassembled, their internal parts inspected and replaced 
if needed, reassembled and retested as above.

Leaking or Plugged Valve Repair
• Disassemble the valve.

• Check visually and carefully all internal parts and replace whatever is damaged.

• Clean the valve body in a 1.5% solution of nitric acid for 30 minutes and flush 
afterwards with water.

 Note: Wear rubber gloves and safety goggles whenever acid is handled.
• Reassemble the valve and retest as above.

Cleaning Cylinders of ≤ 100 kg Capacity
• Remove grease, corrosion, and dirt from the inside of the cylinder with an 

airoperated jet ejector using operative air at 15 atm. It is also possible to clean 
the internal surface with a stream of dry air only. The cylinder is considered 
clean when all particles that can be loosened by scraping or light tapping on the 
outside of the cylinder have been removed.

• Each cylinder that has been cleaned on the inside is inspected with an inspection 
lamp. The inspection lamp consists of a 12 volt bulb connected to a battery. After 
cleaning, the cylinder is immediately plugged to prevent moisture from entering 
the cylinder.

Cleaning Large Cylinders of > 100 kg Capacit y
• After removal of the cylinder valves, remove the plug from the bottom of the 

cylinder. Place the cylinder horizontally on a rotating stand.

• Prepare in a separate container 10 liters of cleaning solution consisting of a 
commercial cleaning preparation.

	 Note:	The	cleaning	preparation	usually	contains	hydrochloric	acid	(HCl)	with	a	corrosion	inhibitor	and	
detergent.	An	alternate	preparation	now	being	tried	is	based	on	phosphoric	acid.	Wear	rubber	gloves	
and	safety	goggles	whenever	the	solution	is	prepared.

• Pour this solution into the cylinder and seal both ends of the cylinder. Rotate the 
cylinder for at least one half hour.

• Empty the cleaning solution into a receiver for neutralization and/or disposal. 
Flush the inside of the cylinder with about 100 liters of water and drain it.

• Dry the inside of the cylinder using about 10 liters of methanol with a 
subsequent rotation of the cylinder for about 10 minutes. Drain and collect the 
methanol for possible re-use or disposal in an approved way. (See the SDS for 
methanol).

• Place the cylinder in an upright position and admit dry air through the valve 
mounting opening so that any remaining moisture is “pushed out” through the 
bottom opening. Continue until the cylinder is completely dry inside.

• The cylinder is then inspected using an inspection light. If the cylinder is not 
clean, repeat the above operations until the desired cleanliness is achieved.

• Clean and dry cylinders are plugged in readiness for mounting of the valves.

Reinstalling Cylinder Valves:
• On large cylinders replace the bottom flange gasket with a new one, after 

cleaning off traces of the old gasket with a wire brush. Close the flange.

• Clean inside threads before installing valves or plugs using a rotating “finger 
type” brush driven electrically or pneumatically. If the inside thread is damaged 
significantly or cannot be cleaned satisfactorily, the cylinder is “rejected” and 
removed from the decantation area.

• Assemble the cylinder valve or cylinder valve with dip pipe on the cleaned inside 
threads with a light coat of silicon sealing grease.
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• The valve is screwed on to the cylinder initially by hand and then with a 20 inch 
wrench with a torque of 10 Kg/m. The valve thread should engage between 5 to 
10 complete threads.

 This can be checked with thread gauge obtained from the Engineering Division at 
Beer-Sheva, e-mail: Elyahu.Davidi@icl-group.com.

• After gauging the thread, be sure that both the main and secondary valve 
handwheels are tightly closed.

Outside Surface Cleaning — Sand Blasting
After internal cleaning of the cylinder, if the paint on the outside surface is damaged 
the outside of the cylinder is cleaned by sand blasting.

Note:	The	sand	blasting	is	performed	in	a	remote	area	and	only	where	it	is	allowed	by	proper	authorities.	
While	sand	blasting,	the	worker	must	wear	the	proper	protective	equipment.	If	sand	blasting	is	not	allowed,	
pin	blasting	may	be	used.

• Prior to sand blasting, check that all openings in the cylinder are well sealed with 
either a plastic or metal plug, in order to prevent penetration of sand.

• The sand blasting is continued until 90% of the cylinder is white metal, the 
remaining 10% can be a light gray.

• After sand blasting, the cylinders must be handled with clean, dry gloves until the 
surface is painted.

Painting the Cylinders
• After reconditioning the inside of the cylinder and reinstalling the valves, loose 

paint, labels and placards on the outside, are removed with a rotating wire brush.

• The outside surface of the cylinder is painted with a single layer of paint about 
20 - 30 micron thick. The bottom ring is painted with the color according to 
colorcode of the 5 year hydraulic test.

• The steel identification plate is covered with one layer of silver paint.

• Clean the outside of the threaded bushing by using a soft brush.

• The protective hoods are cleaned and painted both on the inside and outside. 
Their respective threads are cleaned and covered with grease, and the protective 
cap is screwed on.

• After the cylinder has passed a paint inspection, it is moved to the filling area.

Hydrostatic Testing
The hydrostatic testing is performed according to the appropriate regulation:
Europe — ADR — chapter 6.2
US — 49 CFR 173.34

4.9 UNLOADING METHYL BROMIDE FROM CYLINDERS AND TANKS

Methyl bromide cylinders and tanks contain liquefied gas at the equilibrium vapor 
pressure of the ambient temperature, or under added pressure of nitrogen or dry air.

The methyl bromide can be unloaded:
1. By the vapor pressure in the cylinder.

2. By added pressure of dry air or nitrogen.

• Methyl bromide cylinders should not be heated directly in hot water baths.

• Under no circumstances should methyl bromide containers be heated with an 
open flame or other high temperature source.

• In order to increase the unloading flow rate, nitrogen or dry air can be used to 
pressurize the container up to the container stamped working pressure.

For unloading under vacuum, the unloading line and the receiving vessel are put 
under vacuum, and the methyl bromide siphoned over. This avoids the necessity of 
pressurizing and its possible dangers. The vacuum breaking air should be dry (-40ºC 
dew point).

A sight glass in the unloading line is helpful to observe that liquid flow is taking place. 
No flow indication is a sign that the unloading has been completed or that there is 
some difficulty that has to be corrected.

Specific instructions for unloading iso-containers are given on the following pages.
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MBr Unloading Card for Iso-containers with Hydraulic Pump

ICL Industrial Products (ICL-IP)
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MBr Unloading Card for Iso-containers without Hydraulic Pump

ICL Industrial Products (ICL-IP)
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4.10 FIELD TROUBLE-SHOOTING METHYL BROMIDE CONTAINERS

Suspected methyl bromide leaks should be immediately checked with a leak detector 
(detector tube or an electronic detector instrument) while wearing a selfcontained 
breathing apparatus.

The following sections deal with valve and flange leaks only. Other leaks from the body 
of the tank should be handled only by experienced personnel.

Suspected methyl bromide leaks should be dealt with promptly.
Maintenance personnel should be experienced workers familiar with the properties 
and potential hazards of methyl bromide.

• Keep up wind of the methyl bromide leak area.

• Have an observer at a safe distance from the repair activity to call for outside 
assistance if necessary.

Vapors Leaking from Above a Valve
• Make sure valve is properly closed by turning the handwheel clockwise.

• Check the condition of the gasket under the blind flange or cap. Replace if torn or 
damaged.

• Tighten the cylinder valve outlet cap or isotank blind flange bolts.

Vapors leaking from:
valve body valve bonnet
under a valve flange
dip pipe flange under dip pipe valve
manhole cover under safety valve

• Do not take any action that could aggravate the methyl bromide leak.

• Tighten flange bolts of flanged valves.

• If leak persists, contact nearest emergency response team.

• Remove the container to an open area and allow the leak to escape to the 
atmosphere.

• In the field, do not try to tighten a cylinder valve that is leaking.

Methyl Bromide Stops Flowing:
• If liquid methyl bromide is being unloaded at a high rate and there is not enough 

ambient heat available to vaporize the liquid, the liquid temperature can fall 
below its freezing temperature (-94ºC), plugging the dip pipe or the line. In 
that case, close the unloading valve and wait until the whole discharge line is 
at the ambient temperature. Then slowly and cautiously restart the unloading 
operation. Unload at a lower rate than previously used.

• The dip pipe or unloading valve may be plugged with corrosion products. Tap the 
sides of the cylinder lightly. If the st oppage persists, close and cap the valves, and 
contact the supplier for directions for returning the container.

GENERAL ADVICE
• When using MBr 100 kg cylinders, pressurize the cylinder with Nitrogen (8 ATM 

pressure)

• When using more than one cylinder in parallel open/decant/discharge one 
cylinder at the time.

• Continuous irregular movement of the needle flow meter indicates that the 
cylinder is empty.

• Before disconnecting the cylinder outlet from your pipe line, check that the 
cylinder is empty by shaking the cylinder from side to side. If there is still material 
inside, continue with the feed.



USER GUIDE

74  EDITION 3, 2016 METHYL BROMIDE SAFETY HANDBOOK  75

METHYL BROMIDE CYLINDER TROUBLE SHOOTING

Description
of problem

Cause Action required

No feed after 
opening valve

• Blocked dip pipe
• Blocked valve
• Diaphragm stuck

Pressurize with Nitrogen (8 ATM 
pressure maximum) via the 
outlet valve

Feed stops or 
flow reduces 
after a short 
period

• Pressurizing valve blocked
• Blockage due to corrosion

Pressurize the cylinder via the 
outlet valve and resume feeding. 
If feed stops or flow reduces, 
repeat until cylinder is empty.

Feed is 
discolored

Corrosion inside
cylinder

Use a 5 - micron fabric filter in 
feed line and replace element as 
required.

Leakage of 
cylinder valve

• Connection between
 cylinder and valve
• Valve seal failure

1. If possible, complete 
 fumigation
2. Close valve and install plug
 at outlet valve
3. If the leak persists, remove
 the cylinder to an open
 and isolated area, put
 respirator and discharge
 the contents of the
 cylinder to the
 atmosphere using a
 monitor to ensure that air
 concentrations remain
 below the TLV (1 ppm)

4.11 APPLICATIONS OF METHYL BROMIDE

There are several applications of methyl bromide as a fumigant and various 
publications are available to assist the applicator in the field on the operation and 
safety procedures for methyl bromide fumigation treatment.

Plant Quarantine
“International Plant Quarantine Treatment Manual” published by the Food and
Agriculture Organization of the United Nations, Rome 1983.

Ship Fumigation
“Safe Use of Pesticides in Ships”, 2000 Edition is contained in the International 
Maritime Dangerous Goods Code of the International Maritime Organization, London.
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5.1 FACILITY EMERGENCY ACTION PLANNING

USA – OSHA (29 CFR 1910.119n and 29 CFR 1910.120q)

Emergency Action plans must be established and submitted to state and local
authorities for any facility where Threshold Quantities (TQ) of hazardous substances 
are handled.

The Threshold Quantities are:
Methyl Bromide UN 1062 2500 lbs (1100 kg)
Chloropicrin & MBr mixtures UN 1581 1500 lbs (700 kg)
A Facility Emergency Coordinator is to be appointed to the local Emergency Planning 
Committee. The plan has to be reviewed and audited every three years.

When there is a release of a hazardous material, the Emergency Planning Committee 
is to be informed the following information (a transportation related release may be 
notified to the 911 emergency operator):

• That the released material, methyl bromide, is extremely hazardous.

• The quantity released, the time of the release and its duration.

•  The media into which the release was made.

• An indication of the health risks and sources for medical advice.

• Precautions to be taken by the local community, preferably as established in a 
previously prepared emergency plan.

• Names and phone numbers for receiving further information on the material.
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The Emergency Planning Committee is to be given the following follow-up information:
• Actions that were taken to contain the release.

• Any acute or chronic health problems that were the result of the release.

• Medical advice that was given to the exposed individuals.

• EUROPE & UK: (EC Directive 82/501 with the latest amendments) 
 The European Economic Community has issued regulations on Major Accident 

Hazards, Directive 82/501/EEC.

Storage sites for 20 tons or more of methyl bromide must prepare documents 
identifying the major accident hazards at their sites and what steps have been taken 
to prevent and limit the consequences of major accidents. Information, training and 
equipment is to be prepared for these sites.

Process sites for 200 tons or more of methyl bromide must prepare emergency plans 
and report accidents involving methyl bromide.

5.2 TRANSPORT EMERGENCY RESPONSE

The driver of a vehicle involved in an accident while transporting a hazardous material 
should immediately leave the vehicle, taking with him the shipping papers, and take 
reasonable measures to extinguish any small fires.

The driver should call for help, and furnish the following information about the 
hazardous material involved:
• UN number: 1062 (Methyl bromide) or 1581 (Methyl bromide/chloropicrin mixtures).
• Hazard Class Placard.
• Hazardous response markings (e.g. EAC Code, NFPA diamond numbers).
• Quantity of hazardous material involved.
• Emergency contact phone number.

The first responder, which is generally the local fire department, should:
• Protect persons, property and environment.
• Contain the release from a safe distance.
• Not get involved in stopping the release.
• Ensure that a qualified responder has been called.

The qualified responder trained in accordance with the hazardous Waste Operations 
& Emergency Response (HAZWOPER) regulations, is called by the shipper of the 
hazardous material or by the first responder if the shipper has not acted.
A Hazardous Materials Technician is qualified to stop the release.
A Hazardous Materials Specialist provides support to responders with information and 
procedures on the hazardous materials, but he is not authorized to become actively 
involved in response action.

The emergency response telephone number should be clearly identified as 
“EMERGENCY CONTACT” on labels and shipping papers.
• USA: CHEMTREC 1-800-424-9300
 ProPharma (Emergency Medical Assistance) 1-888-875-1685
 National Response Center 1-800-424-8802
 ICL-IP AMERICA (Customer Service) 1-877-661-4272
  1-304-675-1150, Ext. 228
• UK: National Chemical Emergency Center “CARECHEM 24” 44-1865-407333
• EUROPE: ICL-IP Terneuzen B.V. 31-1156-89000
• ICL-IP, Israel 972-8-6544475/6
• JAPAN:
 East Japan Area: Kyogoku unyu shoji Co. 81-44-322-2678
• CHINA: 86-21-2315-7500
 NRCC: 86-532-83889090
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5.3 HAZARD IDENTIFICATION

ADR — Hazard Identification Number (Kemler Code)

Methyl Bromide UN 1062
Chloropicrin & MBr Mixtures UN 1581

Hazard identification number, No. 26
2 - Emission of gas due to pressure
6 - Toxic

EAC — Emergency Action Code

The UK CDG Road — Carriage of Dangerous Goods regulations require the display of 
this code number in the UK.
The Emergency Action Code for methyl bromide is:

2 Use fine water spray for extinguishing a fire.
X Precautions to be taken in case of a fire or spill:
 Contain, avoid spillage from entering drains or water courses.
 Wear full protective clothing including breathing apparatus.
E Evacuation of people from the neighborhood of an accident should be considered.

NFPA Hazard Identification
Methyl Bromide
Health hazard

3 Serious.
Materials that under emergency conditions can cause 
serious or permanent injury. Areas should be entered only 
when wearing self-contained breathing apparatus and 
special protective clothing.

Flammability hazard 1 Materials that must be preheated before ignition can 
occur. Requires a high energy source for ignition.

Reactivity Hazard 0 Materials that are normally stable, even under fire conditions.
Isolation or evacuation should be considered
Chloropicrin
Health hazard

4 Severe.
Materials that under emergency conditions may be lethal.

Flammability hazard 0 Materials that are normally stable, even under fire conditions.
Reactivity Hazard 3 Materials that are capable of detonation, but require a 

strong initiating force or heating under confinement.

5.4 RISK AND SAFETY PHRASES

Methyl Bromide and Chloropicrin are listed in Annex l of European Council Directive 
67/548/EEC relating to the classification, packaging and labelling of dangerous 
substances.

Following is the classification for Methyl Bromide under the Directive:

 Toxic, symbol required (T)
 Dangerous for the environment, symbol required (N)
 Mutagenic Category 3

The following Risk and Safety Phases are assigned for Methyl Bromide:

Risk Phrases:
R23/25 Toxic by inhalation and if swallowed
R36/37/38 Irritating to yes, esrpiratory syesmt and skin
R40 Possible risk of irreversible effects
R48/20 Harmful: danger of serious damage to health by prolonged exposure
 through inhalation
R50 Very toxic to aquatic organisms
R59 Dangerous to the ozone layer

Safety Phrases:
S1/2 Keep locked up and out of reach of children
S15 Keep away from heat
S27 Take off immediately all contaminated clothing
S36/39 Wear suitable protective clothing and eye/face protection
S38 In case of insufficient ventilation, wear suitable respiratory equipment
S45  In case of accident or if you feel unwell, seek medical advice
 immediately, (show the label when possible).
S59 Refer to manufacturer/supplier for information on recovery/recycling
S61 Avoid release to the environment.
 Refer to special instruction/Safety data sheets

2 X E



EMERGENCY RESPONSE

84 EDITION 3, 2016  METHYL BROMIDE SAFETY HANDBOOK  85

According to Council Directive 88/379/EEC relating to the classification, packaging and 
labelling of dangerous preparations, the classification of Methyl Bromide products 
containing chloropicrin at a level of at least 1% is as follows:

 Very Toxic, symbol required (T+)
 Dangerous for the environment, symbol required (N)
 Mutagenic Category 3

The following Risk and Safety Phases are assigned:

Risk Phrases:
R25 Toxic if swallowed
R26 Very toxic by inhalation
R40 Possible risk of irreversible effects
R36/37/38 Irritating to yes, esrpiratory syesmt and skin
R48/20 Harmful: danger of serious damage to health by prolonged exposure
 through inhalation
R50 Very toxic to aquatic organisms
R59 Dangerous to the ozone layer

Safety Phrases:
S1/2 Keep locked up and out of reach of children
S13 Keep away from food, drink and animal feedingstuffs
S15 Keep away from heat
S20/21 When using, do not eat, drink or smoke
S23 Do not breath gas
S27 Take off immediately all contaminated clothing
S36/39 Wear suitable protective clothing and eye/face protection
S38 In case of insufficient ventilation, wear suitable respiratory equipment
S45 In case of accident or if you feel unwell, seek medical advice
 immediately, (show the label when possible)
S59 Refer to manufacturer/supplier for information on recovery/recycling
S61 Avoid release to the environment. Refer to special instruction/Safety
 data sheets

5.5 FIRE-FIGHTING

At a Facility
The receptacles in the fire zone should be cooled by a spray of water. If possible, 
the methyl bromide receptacles should be physically removed from the fire zone. 
Sometimes it is possible to move the fire source away from the methyl bromide 
receptacles.

It is very important that methyl bromide receptacles should not remain in a fire zone, 
as the heat can increase the tank pressure beyond safety valve setting (if installed), 
or beyond the maximum allowable working pressure, leading to deformation and 
bursting. The fire should be extinguished with the most appropriate means.

If there is a methyl bromide leak or spill at the same time as a fire, the spills or leaks 
precaution procedure should be followed immediately.
• Evacuate the immediate exposure zone and downwind of the exposure in 

accordance with evacuation procedures for that type of spill. Have all non-essential  
personnel leave the area immediately.

• Only self-contained breathing apparatus should be used for entering the danger 
zone.

• Wear impervious and chemical resistant, clothing, which will not allow methyl 
bromide next to the skin. Note: This clothing may not be suitable for fire-fighting.

• Protect low-lying areas, pits, sewers, and confined areas from accumulations of 
methyl bromide liquids that can also lead to an ignitable concentration.

• Protect water sources from being contaminated by methyl bromide spillage.

• Avoid dished head ends of tanks and cylinders that may be more prone to bursting.

After the fire, all methyl bromide containers should be carefully inspected for leaks or 
any physical damage. The methyl bromide supplier should be immediately informed 
of any unusual conditions.
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On the road
If a vehicle carrying methyl bromide catches fire and no methyl bromide leak is
detectable, the driver should move the vehicle to an open area, remove shipping and
other emergency response documents (SDS) from the vehicle and make
reasonable efforts to extinguish any small fires. He should then:
• Notify the local police and the fire department.

• Warn other drivers and pedestrians of the danger.

• Notify the nearest methyl bromide handling facility

• Stay at a safe distance upwind from the vehicle until the incident has been declared 
resolved by the responder in charge at the scene

If the driver cannot reasonably extinguish the fire and/or a methyl bromide leak is
evident, “Spill or Leak, on the road” procedure should be followed immediately.

5.6 SPILLS OR LEAKS

If there should be an uncontrolled methyl bromide spill or leak, immediately call 
the fire department giving the maximum information. In the U.S. the competent 
authorities should be immediately informed of a spill of the Reportable Quantity (RQ) 
1000 pounds (454 kilograms) or more. The spill must be reported to the National 
Response Center, telephone: 1-800-424-8802.

Methyl bromide rapidly boils-off and evaporates in the open environment. When 
feasible, methyl bromide should be allowed to evaporate. Ventilation to the locally 
applicable TLV of methyl bromide (or to the TLV of chloropicrin, 0.1 ppm, for mixtures 
with more than 2% chloropicrin) is mandatory. Note: No material is known for 
neutralizing spilled methyl bromide. The accepted procedures are to allow the methyl 
bromide to evaporate, or try to recover the methyl bromide into a closed container.

Methyl bromide vapor is heavier than air and the liquid is heavier than water. 
Minimize a liquid methyl bromide leak if possible by turning the receptacle so 
that only the vapor escapes. Methyl bromide will boil off in water forming a frosty 
crystalline precipitate on the water. The immediate area and downwind of the 
spill should be evacuated immediately. The Evacuation Zone depends on the spill 
conditions (see below). Further evacuation decisions should be made by the Qualified 
Responder in Charge, based on the size of the spill, wind intensity, height of the 
release above the ground and the relative health of the people in the area. All non-
essential personnel should be kept out of the area. The area should only be entered 
with self-contained breathing apparatus with a full-face mask. Only impervious, fully 
encapsulated and chemically inert clothing should be worn.

Methyl bromide may persist in pits, hollows, depressions, sewers and confined spaces. 
Water sources, if possible, should be protected from methyl bromide spill. 
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Evacuation Zones
(based on ERG 2000 - Emergency Response Guidebook)

Hazardous Material Methyl Bromide Methyl Bromide/
Chloropicrin Mixtures

UN number 1062 1581

Small Spill - (up to about 200 liters) 
Immediately isolate in all directions. 
Protect persons downwind during the:
Day
Night

30 meters

200 meters
300 meters

30 meters

200 meters
500 meters

Large spill - (over about 200 liters) 
Immediately isolate in all directions 
Protect persons downwind during the:
Day
Night

95 meters

500 meters
500 meters

125 meters
 

1300 meters
3100 meters

On the road
The driver of a vehicle leaking methyl bromide should try to get the vehicle to 
an unpopulated area, put on his escape gas mask, take with him all the shipping 
documents, and get to a safe spot upwind and higher than the vehicle. From this safe 
spot, he should warn oncoming traffic and pedestrians and call for help. People not 
properly equipped should be kept out of the area.

In any methyl bromide road transport emergency, call the EMERGENCY CONTACT that 
should be clearly marked on the shipping papers and labels.

5.7 EMERGENCY REPAIRS

The emergency response team should have at their disposal those tools that will allow 
them to deal quickly and efficiently with any methyl bromide incident. The equipment 
should include: personal protective equipment, specific and general tools, repair parts, 
first aid kit, fire fighting hoses, nozzles, and extinguishers. In addition there should be 
some maintenance equipment.

Personal Protective Equipment:
• work clothes, hard hat
• safety goggles, face shields, full face masks
• methyl bromide gas filters
• Self Contained Breathing Apparatus (SCBA) with spare air bottles
• polyvinyl chloride (PVC), Tyvek or Viton safety suits
• neoprene gloves, polyvinyl chloride (PVC) gloves or heat resistant gloves
• safety shoes, polyvinyl chloride (PVC) boots
• eye wash bottles
• wool blanket

The tool box should include general tools and tools that are specifically required for 
methyl bromide receptacles, such as wrenches for the manhole, flange and valve bolts.

Repair Parts May Include:
• spare valves • spare gaskets
• spare studs - nuts • blind flanges
• pipe plugs - caps • teflon pipe thread tape
• teflon sheet • neoprene sheet
• compressed asbestos fiber
 (CAF) sheet or equivalent

Other Useful Equipment:
• compass • wind anemometer
• binoculars • road maps
• chemical candles • barrier columns
• barrier tapes • tube detector set
• detector tubes • air sealing cushions
• electric generator • electric welding set
• spare fuel cans • approved flash lights
• flood lights • spare cables
• shade tent • stretcher
• air compressor • polyvinylidinefluoride (PVDF) diaphragm pump
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5.8 EMERGENCY KIT FOR METHYL BROMIDE LEAKING CYLINDER
Handling and emptying of methyl bromide cylinders located on the customer’s premises.

These instructions apply to the users of the kit, and requires them to work according 
to the safety instructions. The method of assembling this kit is in stages, in accordance 
with these instructions and the photographs provided.

Emergency Kit Assembly
1. Assemble the handles in order to tighten the kit on the cylinder by means of the thread
2. Screw the assembly on to the cylinder and tighten by means of the handles, 

ensuring that the kit assembly is fixed by tightening fully, to the end of the thread.
3. Ensure that the main valve and secondary valve is closed tightly.
4. Connect the tubing to the main cylinder valve and tighten well.
5. Place the cover, and position the hand-wheel and spindle above the main cylinder 

valve handle in the space provided.
6. Apply slight pressure to the cover, closing the cover and tighten it by means of a 

wrench, or a 36 mm. open-ended spanner.

Ensure that the drain valve at the side of the kit is closed.

Method for emptying the cylinder
• Connect and tighten the supply piping for applying air pressure for emptying the 

cylinder.
• Open the main cylinder valve, using the upper hand-wheel in the cover.
• Apply air pressure. Do not exceed 10 Atmospheres.
• Close the main valve with the hand-wheel.
• Dismantle the pressure piping and connect and tighten the emptying pipe.
• Open the main cylinder valve and empty the cylinder.
• Ensure that the cylinder is empty.

Draining and venting the kit assembly
• After emptying the cylinder, close the main cylinder valve by means of the hand-

wheel.
• Open the vent valve on the kit (the lower valve).
• Carefully dismantle the emptying valve.

Dismantling the kit
• Remove the upper cover by means of a wrench, or a 36 mm. open-ended spanner.
• Remove the connector piece to the main valve.
• Dismantle the kit with the help of the handles and keep the kit for further use.

Instructions for transporting a leaking cylinder
• Assemble the kit in accordance with the instructions for stage 1, paragraphs, A to G.
• After completing all the stages of the kit assembly, install the ½ inch plugs provided 

with the kit.

Safety Instructions
• When assembling the kit, ensure that the main cylinder valve is closed.
• After completing the assembly, all connections must be tightened by means of a 

wrench or the kit handles.
• Ensure that that the drain valve is closed before applying air pressure.
• It is not permitted to transport a leaking cylinder with the kit assembly, if the 

cylinder is pressurized.
• After the cylinder has been emptied, close the main cylinder valve and open the 

drain valve, and wait 10 minutes to aerate the space inside the kit assembly.
• Before dismantling the cylinder kit, open the drain valve, and wait 10 minutes to 

aerate the space inside the kit assembly, which could be subject to a pressure build 
up due to the leakage.

• When assembling and dismantling the kit, use safety eyeglasses but do not wear 
gloves.

• Aerate the kit head-space prior to installing the pressure tubing.

Emergency	kit	
assembly

Stage	1 Stage	4 Stage	5 Stage	6
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• Do not transport a leaking cylinder with the kit in a closed vehicle. Use a truck with 
a separate cabin. Load the cylinder and secure it to the body of the open section of 
the truck.

Warning: Use only the approved emergency kit. 
These kits are checked and approved, recorded and numbered. An identification tag is 
supplied with each kit. They are only supplied by ICL.

5.9 EXPOSURE TO METHYL BROMIDE

In any case of exposure to methyl bromide vapors, a doctor should be called 
immediately. When a person who has been exposed to methyl bromide vapors is 
being sent to a hospital, information should be pinned to the person›s clothing stating 
that he was exposed to methyl bromide. If possible, the SDS should be sent with the 
patient.

Acute Exposure:
Acute poisoning from methyl bromide is characterized by marked irritation to the 
respiratory tract which may lead, in severe cases to pulmonary oedema.
Signs and symptoms of acute poisoning are detailed below:

Eye contact: Severe irritant.
 Contact of liquid or high concentrations of gas with the eyes may 
 cause severe but usually reversible injury involving temporary
 blindness. Less severe exposure may cause conjunctivitis.

Skin contact: Liquid splashed on clothing or leather and/or high gasֿ
 concentrations held in contact with skin, may cause skin burns with
 large blisters appearing after several hours. Less severe exposure
 may cause contact dermatitis after several days.

Skin absorption: May be absorbed through the skin in sufficient quantities to cause 
 systemic toxicity. Inhalation: Symptoms of acute poisoning include:
 headache, dizziness, somnolence, vertigo, blurred vision, slurred
 speech, nausea and vomiting and possibly convulsions and coma.
 Onset of toxic symptoms may be delayed from 30 minutes to several
 days.

Ingestion: Ingestion is highly unlikely, however, if ingested it is a strong irritant
 to mucous membranes and an extremely toxic poison.

Chronic Exposure:
Chronic exposure to low concentrations of methyl bromide may produce central 
nervous system effects. Signs include: mental confusion, lethargy, inability to focus 
one›s eyes, incoordination, muscle weakness, pain, slurred speech, etc. Repeated skin 
exposure may cause contact dermatitis.

Diagnostic method:
There is no specific test that can be utilized for the diagnosis of methyl bromide 
poisoning, however, the blood inorganic bromide determination is frequently used 
as a means of confirming suspected acute intoxication. Urinary and hair levels of 
inorganic bromide have also been used as indicators of exposure to methyl bromide. 
Measurement of blood inorganic bromide is not suitable for cases of chronic 
intoxication with methyl bromide.

First Aid
Inhalation: Remove person to fresh air. Keep him quiet and warm. Apply
 artificial respiration if necessary, and get medical attention
 immediately.

Ingestion: If swallowed, wash mouth thoroughly with plenty of water and give
 water or milk to drink. Get medical attention immediately.
 Note: Do not give liquids to an unconscious person.

Eye contact: Holding the eyelids apart, flush eyes at once with copious flowing 
 water for at least 15 minutes. Get medical attention immediately.

Skin contact: Remove contaminated clothing and shoes and place in closed 
 containers. Wash skin thoroughly with mild soap and plenty of water 
 for at least 15 minutes. Get medical attention immediately.
 Contaminated clothing must either be discarded or thoroughly
 ventilated and washed before re-use.

Note:	A	24	-	hour	medical	surveillance	period	is	mandatory	in	all	cases	of	exposure
to	methyl	bromide,	even	in	the	absence	of	any	immediate	signs	of	poisoning.
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Further Medical Treatment
IN THE HOSPITAL
Respiratory failure is treated by the administration of humidified oxygen and 
bronchodilators, and if necessary, artificial ventilation with Positive End-Expiratory 
Pressure (PEEP). Loss of consciousness and convulsions are treated with 
anticonvulsant drugs and artificial ventilations, as required.

TREATMENT OF SKIN AND EYE EXPOSURE
Immediate rinsing with large amounts of water and a 2% solution of sodium 
bicarbonate. It should be remembered that both skin damage and respiratory 
disorders may appear many hours after the exposure. For additional information 
contact the nearest Poisons Information Centre.

Recommended Antidote
There is no known antidote for methyl bromide.
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6.1 OPERATOR HEALTH MONITORING

Workers regularly exposed to possible methyl bromide vapors should be given routine 
medical examinations. This applies to personnel of operations where methyl bromide 
is used, stored, filled, or unloaded.

In the US, these medical records must be kept for thirty years.
(29 CFR 1910.1020(d)(1)(i)

In the UK, these medical records must be kept for forty years. (The Control of 
Substances Hazardous to Health Regulations (COSHH), Regulation 11, Health 
Surveillance)

A sample medical record form is provided on the following page.

There are no regulations or standards that specify a medical test to show an 
overexposure to methyl bromide.
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MEDICAL RECORD FOR EMPLOYEE EXPOSED

Name:  Date of birth:

Address:

Occupation:  Date start employment:

Previous history of following disorders Yes / No

(Provide details if necessary)

Skin diseases

Lung diseases

Liver diseases

Kidney diseases

Psychiatric

Neurologic

MEDICAL EXAMINATIONS

Date Test Remarks

SICK LEAVE

From To Reasons

6.2 OPERATOR/DRIVER SAFETY TRAINING

The installation management should be aware of the potential dangers of bromine. 
Management personnel should undergo training in bromine specific safety 
inspections and safety auditing.

Workers involved with bromine must have special safety training regarding the 
precautions to observe in accordance with local regulations. This applies to personnel
of operations where bromine is used, stored, filled or unloaded.

The safety training for handling bromine has to include both theoretical classroom 
courses and practical hands-on and observation exercises, appropriate to the level of 
likely exposure of the individual worker to bromine. Records should be kept of each 
person’s participation in initial training and refresher courses.

The theoretical classroom training should be at least three days.
Some of the subjects to be covered should be:
• The main types of hazards
• Packaging details
• Labeling and marking to indicate hazards
• Precautions during loading and unloading
• Environmental protection
• First aid
• Fire-fighting
• Selection and use of personal protection equipment
• Respiratory protection
• Emergency procedures
Refresher training courses should be taken, at least every two or three years, and 
should include new technical and substance-related developments. The refresher 
course should be for at least one full day.

The following are some regulations which can be used for guidance in establishing a 
safety training program for operators and drivers

• The restructured ADR agreement, July 2013 chapter 8.2 covers driver training 
requirements and is helpful in planning operator training programs.

• The following USA CFR sections give the training details for handling hazardous 
materials as a driver, operator or emergency responder:

 Driver Training DOT 49CFR177.816
 Operator Training OSHA 29CFR1910.119g
 Responder Training OSHA 29CFR1910.120
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APPENDIX A:

Typical Quality Specifications

Specifications 100 % MBr 98 % MBr

Assay - for methyl bromide only, by gas 
chromatography (active ingredient)

99.7 % min. 99.7 % min.

Chloropicrin 1.4 - 2%

Specific Gravity 0/15 ºC 1.730 to 1.735 1.730 to 1.735

Distillation Range at 760 mm Hg,
3.5 - 5.0 ºC

97.5% vol.min.

Acidity, as HBr 6 ppm max. 6 ppm max.

Initial Boiling Point
at 760 mmHg

3.5ºC 3.5ºC
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APPENDIX B:

REFERENCES

1. Dead Sea Bromine Group 
 ICL Industrial Products
 (www.ICL-IP.com)

2. Dead Sea Bromine Group
 MATERIAL SAFETY DATA SHEET for Methyl Bromide 
 (www.ICL-IP.com)

3. UNITED NATIONS TRANSPORT OF DANGEROUS GOODS (ORANGE BOOK)
 17th revised edition 2011

4. INTERNATIONAL MARITIME DANGEROUS GOODS (IMDG) CODE, 2012
 (www.imo.org)

5. EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL CARRIAGE
 OF DANGEROUS GOODS BY ROAD (ADR), 1 July 2013 (Restructured)
 (www.unece.org/trans/danger/danger.htm)
 (Also, corresponding document for carriage of dangerous goods by rail — RID)

6. US CODE OF FEDERAL REGULATIONS (Issued annually)
 TITLE 29 - Occupational Safety and Health Administration (OSHA), 2012
 TITLE 40 - Environmental Protection Agency (EPA), 2010
 TITLE 49 - Department of Transportation (DOT), 2010
 (www.access.gpo.gov/nara/cfr/index.html) 

7. International Air Transportation Association
 DANGEROUS GOODS REGULATIONS 42nd Edition, January 2001 
 (www.iata.org)

8. AMERICAN CONFERENCE OF GOVERNMENTAL INDUSTRIAL
 HYGIENISTS (ACGIH)
 THRESHOLD LIMIT VALUES, 2013
 (www.acgih.org)

9. HEALTH AND SAFETY EXECUTIVE, MERSEYSIDE, ENGLAND
 OCCUPATIONAL EXPOSURE LIMITS, 2002
 Guidance Note EH 40/02

10. US CHEMICAL HAZARDS RESPONSE INFORMATION SYSTEM (CHRIS)
 HAZARDOUS CHEMICAL DATA, U.S. COAST GUARD, 
 DEPARTMENT OF TRANSPORTATION (DOT), November 1992

11. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
 Hazardous Chemical Data, NFPA 49
 (www.nfpa.org)

12. US DEPARTMENT OF TRANSPORTATION
 EMERGENCY RESPONSE GUIDE BOOK, 2012 Edition
 (hazmat.dot.gov/gydebook.htm)

13. NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)
 POCKET GUIDE TO CHEMICAL HAZARDS, Publication 97 — 140, June 1997
 (www.cdc.gov)

14. BROMINE AND ITS COMPOUNDS
 Z. E. Jolles, 1966

15. HANDBOOK OF CHEMISTRY AND PHYSICS
 Chemical Rubber Company (CRC) 
 72nd Edition, 1991-1992

16. ENCYCLOPEDIA OF CHEMICAL TECHNOLOGY
 Kirk-Othmer, 3rd Edition 1978

17. LANGES HANDBOOK OF CHEMISTRY
 13th Edition, McGraw-Hill, New York 1985

18. Interrnational Programme on Chemical Safety
 Environmental Health Criteria 166: Methyl Bromide
 World Health Organization, Geneva 1995

19. Dead Sea Bromine Group
 MATERIAL SAFETY DATA SHEET for Metapicrin (chloropicrin)
 (www.ICL-IP.com)

Note:	The	internet	websites	are	given	for	reference	only,	as	their	contents	are	continually	changing.
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