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(Report about the IGUS EOS Meeting 2010 in Tokyo 8 52)

Introduction

IGUS is the International Group of Experts on the

Explosion Risks of Unstable Substances. IGUS was set

up in 1962 with the aim to harmonize test methods
used by different countries to identify and quantify the
explosive properties of unstable materials. Over the
years, IGUS has continued to offer scientists, who are
advisers to their governments, and others, a forum to
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exchange data and information. The Energetic and
Oxidizing Substances (EOS) working group as a sub
group of IGUS is dealing with test methods,
classification and safety aspects relating to organic
peroxides, sell-reactive substances and other energetic
substances, fertilizers, ammanium nitrate and
oxidizers.

The EOS working group holds an annual meeting
alternating between Europe, the United Stales and
Japan. The 2010 meeting took place from 26" to 28"
May at the Japanese Fire Fighting Association Building,
Toranomon, Minato-ku, Tokyo, and was hosted by the
National Research Institute of Fire and Disaster
(NRIFD), Tokyo, and the Japan Explosives Society.
This was the fourth EOS meeting held in Japan since
1998.

Particularly important is the fact that 37 colleagues
from authorities, universities, research institutes and
industries attended the mecting. The delegates came
from Chile, USA, Canada, China, France, Hong Kong,
The Netherlands, Sweden, Russia, Japan, United
Kingdom and Germany. This confirms the importance
of this forum and the value the participants associate
with being able to contact other colleagues from around
the world enabling the effective exchange of scientific
results and discussion on the wide-ranging problems
concerning energetic and oxidizing materials.

1. Short overview about the main items
of the meeting

2.1 Organic peroxides, sclf-reactive
substances and other encrgetic materials

The first focal point was a report about the results of

an ad-hoc meeting of the EOS working group
“energetic malerials” which was held in February 2010
in Frankfurt on Main, Germany. This working group
was established to develop proposals concerning:

(1) A revised flow—chart for organic peroxides (OP)
and self reactive substances (SR) according to
the TN Manual of Tests and Criterial)

(2) The classificalion of substances which are
thermally stable up to 75°C but which are able
to deflagrate more or less rapidly,

(3) The classification of energetic substances
which are not manufactured with the view to
produce a practical explosive or pyrotechnical
effect,

(4) The introduction of new hazard classes into the
Globally Harmonized System of Classification
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and Labelling of Chemicals2) and

(5) The development of ncw test methods and
improvement of older test methods, cle.

Further presentations were given about the problems

with organic peroxides relating to the European
regulation REACH3), the new storage guidelines in the
Netherlands and the current status of the flow chart
for OF and SR. New test results on azodicarboxylates
and other N-rich organic compounds were presented
Lo show the hazard of such substances when handled
inappropriately.

2.2 Test methods

The correct use and potential improvement of the

test methods as detailed in the UN Manual of Tests and
Criteria are important for the EOS group.
Consequently, some specific information and results
were presented at the 2010 meeting:

(1) Using DSC data Lo simulate the thermal
stability of dilauroyl peroxide.

(2) Problems encountered comparing UN test H.2
and 1.4 results.

(3) Standardization of exothermic decomposition
CHergy measurements.

(4) The accelerating decomposition in the package
test.

(5) Development of a small-scale type 8(d) test for
ANLs (ammonium nitrate emulsions).

(6) The vented pipe test for ANEs.

(7) Interpretation of A.17 test results on sulphur.

2.3 Oxidizers

An ad-hoc working group of EOS has been very

active for some time to amend the UN 0.1 test (for
oxidizing solids), particularly the replacement of the
carcinogenic reference substance potassium bromate
and more generally to improve the reproducibility of
test results from different test laboratories. For this
purpose, an international round robin test was initiated
by the EOS group. Two main changes of the Lest
method 0.1 are now proposed on behalf of IGUS:

(1) The replacement of potassium bromate by the
new reference substance calcium peroxide and

(2) The usce of a balance to determine the burning
rate or the mass loss rate, respectively.

The results of the round robin test lead to the

following conclusions:

(1) the use of calcium peroxide as the reference
oxidizer is recommended in future
classifications of solid oxidizers according to
the regulations on the transport of dangerous
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goods, and

(2) with regard to improved discriminatory power
of the modified test method, the
implementation of a gravimetrical approach as
developed and introduced by the ad-hoc
working group of IGUS EOS is highly
recommended according to round robin
findings.

On basis of these results the participants of the EQS
meeting agreed to submit an informal paper to the UN
sub-commitlees TDG and GHS including a proposal to
include this issue in the program of work for the
biennium 2011 - 2012.

2.4 Ammonium nitrate and fertilizers

Ammonium nitrate (AN) is a substance which is
widely used both in the manufacture of explosives c. g.
ANEs and as a fertilizer, commonly in formulations
with other components. Both applications are of
interest for the EOS group, particularly the explosive
properties and the thermal stability of such products.
The Toulouse disaster (a terrible explosion of
ammonium nitrate, causing 30 fatalities and an
estimated 10,000 injuries, occurred on 21 September
2001 at a manufacturing plant in Toulouse, France)
prompted changes to risk management in some
countries and also the implementation of stricter laws
and regulations. At the Tokyo meeting the attendees
discussed the [ollowing key aspects:

(1) Report of the EOS “AN" ad hoc working group
(revision of the classification of AN based
fertilizers).

(2) Thermal stability of hot AN solutions vs. pH.

(3 ) Hazardous contaminants of AN.

(4 ) Update of storage of AN on tarmac in the UK.

(5) Update on recent legislation in I'rance
concerning AN fertilizers.

(6) A new approach to the improvement of the
resistance to detonation of AN containing
fertilizers: double salts of AN and ammonium

sulphate,

3. Resume and perspective

The Tokyo meeting of the EOQS group was both
effective and successful. The participants utilised the
time available to intensely discuss the various aspects
concerning energetic and oxidizing materials. The
opportunity for direct personal contacts and the forum
to discuss actual problems directly on the basis of a
personal viewpoint is a greal advantage of such
meetings. The EOS meetings thrive from contacts

between representalives of authorities, universities,
research institutes and industries. Tt is important to
note that new colleagues arc always welcomed to
participate in the IEOS meetings. If anyone should be
interested to attend one of the next annual meetings
please conlact the chairman. Further information is
available from our websile: www.igus -experts.org.

IGUS has a long history. In 1959, the European
Productivity Agency of Co-operation (OEEC) initiated
an international co-operative study on unslable
substances. In 1961, the Organisation for Economic
Co-operation and Development (OECD) approved the
creation of an expert working group and this group
(now IGUS) first met in Paris on 8 and 9 May 1962.
Since 2005, IGUS no longer operates under the formal
umbrella of OECD. However, IGUS continues Lo
operale according to the same principles as it did
before and offers its members an independent
discussion forum. In 2012 TGUS will celebrate its 50th
anniversary and for this landmark occasion, a joint
meeting of both IGUS working groups, EOS and EPP
(Explosives, Propellants and Pyrotechnics), will be held
in Berlin, Germany.
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