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REPORT OF THE WORKI NG GROUP ON THE RATI ONAL| ZATI ON COF
THE MANUAL OF TESTS AND CRI TERI A

Part 11: Parts Il and Il1l of the Mnual
I ntroduction
1. A wor ki ng group was established from1l to 14 July 1994 to devel op further
Parts Il and Il of the draft rationalized Manual of Tests and Criteria proposed

by the expert fromthe United Kingdom in docunent ST/ SGE AC. 10/C. 3/ R 475, which
was prepared on the basis of discussions at:

an inter-sessional working group held at BAM in Mrch 1993 (see
docunent ST/ SE AC. 10/ C. 3/ R 366) ;

the seventh session of the Sub-Conmittee (see docunent
ST/ SG AC. 10/ C. 3/ 14, paragraphs 5 to 19 and annex 1); and

the eighth session of the  Sub-Committee (see  docunent
ST/ SG AC. 10/ C. 3/ 16, paragraphs 6 to 14, 25 to 34 and annex 1).

The ternms of reference of the group were limted by the Sub-Committee to an
editorial review and rationalization of the CGeneral Introduction, Parts Il and
1l and the rel evant appendices to the manual. Technical anendnents which had
been proposed i n docunents coul d al so be consi dered provi ded they did not change
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the classification criteria. The working group was al so requested to consider
docunents concerning organi c peroxi des and self-reactive substances. It was
chaired by M. Goothuizen and included experts from France, Gernany, Japan,
Net her | ands, Norway, Sweden, United Kingdom United States and fromthe European
Chemical |Industry GCouncil (CEFIC) and European Fertilizers Manufacturers
Associ ati on ( EFMVA).

2. The foll owi ng docunments were consi dered by the working group:
Rel ati ng to oxidizing substances:

-/ C. 3/ R 480/ Rev.1 Tests for solid and |iquid oxidizers (J);

-/ C 3/ R 496 Li qui d oxi di zi ng substances (S);

-/ C 3/ R 498 Solid oxidizing substances (N);

-/ C 3/ R 528 New and revised test nethods for Parts Il and 111
(Secretariat);

-/ C 3/ R 534 Li qui d oxi di zi ng substances and sol utions (N);

I NF. 25 Amended criteria for the revised solid oxidizer test
(CEFIC); and

I NF. 26 Test data fromthe revised solid oxidizer test (CEFIC).

Rel ating to the test manual:

-/ C 3/ R 385/ Rev.1 Test nethodol ogy for self-heating substances;

-/ C 3/ R 441 Subst ances with | ow expl osi on hazards (G ;
-/C. 3/R 474 General Introduction and Part | of the draft rationalized
test manual (UK);

-/ C 3/ R 475 Parts Il and Il and Appendi xes of the Manual (UK);

-/ C 3/ R 476 Consequenti al anendnents to the Recommendations (UK);

-/ C 3/ R 477 Revi sed Test series H (NL);

-/ C. 3/ R 528 New and revised test methods for Parts Il and 111
(Secretariat);

-/ C. 3/ R 557 Test H. 4 Heat accurul ati on storage test (G;

-/ C.3/R 558 Test A.1 BAM 50/ 60 tube test (G.

Rel ating to organi c peroxides and self-reactive substances:

-/ C. 3/ R 545 Har noni sati on of tenperature control requirenments (USA);

-/C.3/R 571 Division 5.2: 11.3.8 General Packing Requirenents
(CEFI O);

-/ C. 3/R 572 Test nethod for emergency vent sizing;

-/ C 3/ R 573 Anendnents to Table 14.1 (CEFI O);

-/ C. 3/ R 575 Desensitization of organic peroxides (CEFIQ);

-/C. 3/R 576 Anmendnents to Tables 11.3 and 11.4 (CEFI Q);

-/ C 3/ R 577 Division5.2: Sinplification of packing nmet hods (CEFI Q) ;

-/ C 3/ R 579 | BCs for organic peroxides (CEFIQ);

-/ C 3/ R 581 Tables 11.3 and 11.4 (CEFIC); and

-/ C. 3/ R 586 Addi tional packagings for organic peroxi des (USA).
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Pr ocedur e

3. At the request of the Gernan del egation, the oxidizer tests were di scussed
first. For each test:

di scussion, first centred on the principle;

where conplete agreenent was not possible, a vote was held to
i ndi cate the bal ance of opinion; and

test prescriptions were anmended so that, if they were adopted by the
Sub-Committee, no further changes woul d be necessary.

The proposed changes to the annex to docunent -/C 3/R 528 and annex 1 to
docunment -/C. 3/R 496 are given in annexes A and B respectively.

4. As the latest version of the draft rationalized manual was avail able as
of ficial docunments, -/C 3/R 474 and -/C. 3/ R 475, it was agreed that the working
group should produce a narrative report and annexes giving the proposed text
amendnents to these docunents and the Recommendati ons. Annexes C and D give the
changes to docunents -/C. 3/R 474 and -/C. 3/ R 475 respectively and annex E gives
t he consequenti al anendments to the Recomendati ons.

5. Most of the text in square brackets was agreed, as was the text proposed
for deletion. Mnor changes are not discussed in this report but are given in
t he annexes. This report concentrates on the contentious issues, on the

inclusion of new "UN' test nmethods and on areas where it was considered that
additional, clarifying text was necessary.

OXI DI ZERS
Solid oxidizer tests

6. After introducing the docunents concerning solid oxidizer tests, there was
clarification of areas of concern, introduction of new test results (INF. 26: on
| aboratory chemical s which usually have a snmaller particle size than industrial
chemical s) and a general discussion. It energed that there was no conplete
agreenment on the way forward. Apart fromthe United States, experts from all
voting countries, together with representatives of industry, accepted that the
current test, as given in Chapter 11 of the Recommendations, has serious
defi ci enci es. Experts from Japan and the United States were in favour of
i mproving the test in the way suggested by Japan in docunent -/C. 3/R 480/ Rev. 1

whi I st those from France, GCernmany, Netherlands, Norway, Sweden and the United
Ki ngdom and industry representatives, favoured inprovenent of the test in the
way proposed in docunent -/C 3/R 528 but with criteria as amended in docunent
INF. 25. It was recognised that the particle size of the oxidizer greatly

i nfluences its behaviour in the test and it was agreed that the particle size of
t he substance tested should be stated in the test report. Anendnents were rade
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to the annex of document -/C 3/R 528 but it was agreed that the Sub-Committee
shoul d deci de whether it should be adopted.

7. The expert fromthe United States opposed replacing the current test with
the new (French) test (docunent -/C. 3/R 528) because the results shown in
docunent INF.25 indicate that the newtest will cause a | arge nunber of oxidizers

to change their current packing group assignment. He considered that if the
revised prescription and criteria were adopted then the current Packing G oup
assignments should be altered in accordance with the test criteria. Q her

experts considered that this would only be necessary on safety grounds (see
paragraph 11.2.1.2 of the Recommendations). A third alternative was to allow a
range of Packing G oups depending on the particle size etc of the substance as
is the current position with the NNOS. entries. After further discussions, it
was agreed that the best way forward was to adjust the Packing Goup I/1]
criterion in docunment INF. 25 to mininise the effect on the current packing group
assignments. It was therefore agreed that, apart fromthe expert fromJapan, the
revi sed solid oxidizer test description, proposed in docunent -/C. 3/R 528, could
be accepted. However, it was agreed that the revised Packing Goup I/11
criterion should be in square brackets until the Committee mneeting so that
countries had a final opportunity to check the existing data and performfurther
tests if necessary. The current data, assessed according to the revised
criteria, is given in annex A

Li qui d oxi di zer tests

8. The Japanese and Swedi sh docunments, -/C 3/R 480/Rev.1 and -/C. 3/R 496
respectively, on liquid oxidizer tests were briefly introduced. Only the expert
from Japan was prepared to recomend adopti on of the Japanese test at this tine.
It was nmade clear that the results given in docurment -/C 3/R 496 were a mxture
of results fromprevious versions of the test and the final version of the test,
with an inproved procedure. The results fromthe final version of the test were
much nore reproduci ble. The Norwegian results (see -/C 3/R 534) were obtained
using the latest version of the test. Experts from five voting countries
(France, Gernmany, Netherlands, Sweden and the United Kingdon) were in favour of
adopting the Swedish test, two were against (Japan and United States) and one
abst ai ned ( Norway) . Industry representatives were divided on whether it was
appropriate to adopt the Swedish test in this bienniumbut were not agai nst the
test in principle. The experts fromNorway and the United States considered that
nore work should be done in devel oping the Japanese test as it was sinpler to
perform

TEST MANUAL
CGeneral Introduction

9. Table 1.3 was anended to reflect the decisions with regard to the
recommended tests for Part Il of the manual.
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Introduction to Part 11
10. As proposed in paragraph 3 of docunent -/C 3/R 528, it was agreed that it

was no |onger necessary to perform cavitated detonability tests and figure
20. 1(b) was anended accordingly.

Test Series A

11. I n paragraph 2 of docunent -/C. 3/R 528, it was proposed that the A 1to A 4
test nethods should be deleted. The working group on the General |ntroduction
and Part | of the manual had agreed a new UN Gap test. It was agreed that the

United States Gap test (test A 3) and the French Gap test (test A 4) could be
del eted and replaced by the UN Gap test, renunbered test A5 and nodified to
include criteria suitable for self-reactive substances and organi c peroxi des (see
annex D for the new test prescription). The UN Gap test proposed by the
Net herlands, given as test A 5 in docunent -/C 3/R 475, was renaned the UN
Det onation test, renunbered A .6 and remai ns the reconmended test.

12. It was agreed that the screening procedure for detonability, nodified to
refl ect the subsequent decision not to accept the UN Pressure Vessel test, was
suitable for organic peroxides but not for self-reactive substances.

13. Al the experts, apart from CGermany, were in favour of deleting the
requi renent for performance of cavitated detonability tests as proposed in
paragraph 3 of document -/C.3/R 528. Al the references in Test Series Ato the
performance of cavitated tests on |iquids were del eted.

14. The amendnents to the BAM 50/ 60 tube test, proposed in
document -/C. 3/R 558, were accepted apart from those in paragraphs 5 and 7
relating to performance of a cavitated version of the test.

Test Series B

15. Only minor amendnments were nade to Test Series B.

Test Series C

16. The proposal in paragraph 4 of docunment -/C 3/R 528, to use the
Ti me/ Pressure test only for solids and the Deflagration test only for |iquids,
was not accepted. A footnote on problems with testing liquids in the
Ti me/ Pressure test was inserted along the lines agreed for the Series 1 and 2
versions of the tests.

Test Series D

17. Only minor editorial anendnents were made.
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Test Series E

18. The UN Pressure Vessel test was deleted and the conbinations of tests to
be used for self-reactive substances and organic peroxi des agreed, as proposed
i n paragraphs 5 and 6 of docunent -/C. 3/R 528.

19. The Koenen test was anmended as agreed for the Series 1 and 2 versions and
t he Dutch Pressure Vessel test and United States Pressure Vessel test were edited
in the sane nmanner.

20. It was agreed, as proposed in paragraph 5 of docunment -/C 3/R 528, that
work should continue on the devel opnment of an inproved version of the Thernal
Expl osi on Vessel Test.

Test Series F

21. It was agreed that the Mdified Trauzl test should be the recommended test
but it was recognised that this could cause problens in the future as it used
| ead and could only be used for | ow energy materials. There was sone di scussion
on whether the Ballistic Mortar MK.I11d should be the recommended test. Only
m nor anendnments were nmade to the test prescriptions.

Test Series G

22. Only minor editorial anendnents were mnade.

Test Series H

23. The text given in docunment -/C. 3/R 477 was discussed in detail. However,
a consi derabl e nunber of changes are required and it was agreed that these should
be prepared by the expert fromthe United Kingdomand circul ated to the countries
of test origin for comment. The expert fromthe United Kingdomwi Il then provide
text anendments to docunent -/C. 3/R 475 for consideration by a working group at
the Conmittee neeting.

Introduction to Part 111

24. No changes were made and the reserved sections for Classes 2, 6, 7 and 8
wer e nmai nt ai ned.

Class 3

25. Only minor editorial anendnents were mnade.



QO QOC DO O W O ¢

ST/ SG AC. 10/ C. 3/ 18/ Add. 3
page 7

Class 4

26. The test and criteria for the test nmethod for self-heating substances was
revi sed as proposed i n docunent -/C. 3/R 385/ Rev.1 and agreed by the Sub-Committee
at this session with the anendnent, agreed with representative from CEFIC, that
a 60°C tenperature rise be taken as a positive result in each version of the
test. This sets the criteria for a positive for test at 100°C and 120°C to that
for the current test at 140°C. Test results are required for tests N1, N.2, N 4
and N.5. A representative from CEFIC provided results for test N. 3.

27. Docurent -/C. 3/ R 441 was di scussed in general ternms. It was agreed that the
docunent shoul d be deferred to the next biennium Sone experts considered that
the best way to proceed would be to develop a few specific NNO S. entries with
criterialinked to the dass 1 acceptance and assi gnment procedures and the text
in paragraphs 4.4.4 and 4.4.5 of the Reconmendations. |t was recogni sed that
there were problenms with the air transport of substances related to self-reactive
substances and the road and rail transport of desensitized expl osives.

Class 5: Dvision 5.1

28. Paragraph 34.3.1 was anended to reflect the inportance of particle size
(see paragraph 6 of this report).

Class 9

29. Only minor editorial anendnents were made.

Appendi ces

30. The national test contact for Sweden needs to be inserted in appendix 4 if

the Swedish liquid oxidizer test is accepted.

RECOVMVENDATI ONS

31. The consequential amendnents to Chapters 5, 11 and 14 of the
Recomendat i ons, proposed in docunent -/C 3/R 476, were agreed.

ORGANI C PEROXI DES AND SELF- REACTI VE SUBSTANCES
Har moni sati on of tenperature control requirenents

32. It was agreed that the current tenperature control requirements were too
conpl i cated and needed rationalizing. However, as major consequential anendnents
woul d be required, it was agreed that it would be best to do this in a future
neeting. The main concern with transporting type G organi c peroxides and self-
reactive substances was that they nmay be transported in tanks or |BCs without



ST/ SG AC. 10/ C. 3/ 18/ Add. 3
page 8

being subjected to adequate safety requirenents. It was considered that
restricting exenption to 440 kg package, as has just been agreed for Division 4.2
sel f-heating substances, nay offer a solution. The proposals in

docunent -/C. 3/R 545 and a simlar proposal, in annex 2 of docunent -/C 3/R 477
to harnonise the tenperature control requirenments were wthdrawn for further
consi der ati on.

Anendnents to table 14.1

33. The proposal (document -/C. 3/573) to classify a mixture of nononer with a
smal | ampunt of peroxide initiator as a self-reactive liquid of Division 4.1 was
agreed wi th m nor anmendnents.

Desensiti zati on of organi c peroxides

34. It was agreed that there was a gap in the definition of diluents type A and
B for organic peroxides which unnecessarily prevented use of certain diluents.
However, acceptance of the CEFIC proposal in docunment -/C 3/R 575 would invol ve
a considerable nunmber of consequential amendnents which not been addressed

I nstead of their proposal, the definition of diluent type B was changed i n order
to fill the gap (see annex E)

Amendnents to tables 11.3

35. CEFI C docunents -/C. 3/ R 576 and -/C. 3/R 581 were di scussed on the basis of
additional test results provided to the working group. Sone alterations to the
proposed cl assifications were di scussed but, since all the required data was not
avai | abl e, CEFIC decided to withdraw their docunents for further consideration
and to provide one new docunment for the Conmittee with a conplete list of
products and proposed cl assifications, a summary of the supporting test data and
t he proposed consequential anendnents. These could be discusssed by a working
group on Parts Il and Ill of the test nanual

Test nethod for emergency vent sizing

36. Al'l agreed that there were considerable advantages in having an exanple
test method for sizing the enmergency relief systens on tanks as required in
paragraph 12.550 of the Recommendati ons. It was considered inappropriate to

insert the full test nethod in either the test manual or the Recommendations at
this time. However, it was considered useful to include a reference in Chapter
11 of the Recommendati ons (see annex E) to the CEFI C docunent. The working group
understood fromthe Secretary that this was possible.
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| BCs and packagi ngs

37. Docunments -/C 3/R 571, -/C.3/R577, -/C.3/R579 and -/C 3/R 586 were
briefly discussed. It was agreed to prepare revised docunents, based on the
di scussi ons, which would give full details and, where appropriate, consequenti al
amendnent s.

Actions requested of the Sub-Comittee

38. The Sub-Committee is invited to note this report and i nclude it as an annex
to the official report as a record of the principles underlying the agreed
amendnents to docunents -C. 3/ R 474, -/C 3/R 475, -/C. 3/ R 496, -/C. 3/ R 528 and t he
Recomendat i ons, and of the outstandi ng actions.

39. Al'l del egations are requested to provide further test results, particularly
where none or few are currently given.

40. The working group believes that it will be necessary to have a fornmal
wor ki ng group at the next neeting of the Conmittee on:

Test Series Hof Part |l of the nmnual;
t he oxidizer tests; and

revi sed documents relating to organic peroxides and self-reactive
substances that are referred by the Conmittee.

If the Sub-Committee agrees to this, the working group i s confident that the work
on rationalization of the nmanual can be conpleted in this biennium The Sub-
Conmittee is invited to set up a two day working group, starting at 10.00 a.m
on 28 Novenber, to conplete the work.

41. The Sub-Commmittee is invited to adopt the revised version of the solid
oxi di zer test, given in docunent -/C 3/R 528, with the revised criteria givenin
annex Ato this report and subject to the Packing Group I/II criterion remaining
in square brackets until the Conmmttee neeting.

42. The Sub-Committee is invited to carry docunent -/C 3/R 441 forward to the
next biennium and to give consideration to developing specific NOS. entries,
with classification principles linked to the Cass 1 acceptance and assi gnnent
procedures, for desensitized explosives and substances related to self-reactive
substances in the next biennium

43. The Sub-Conmittee is invited to carry the follow ng docunents forward to
the Conmittee neeting:

-/C. 3/R 474 Ceneral Introduction and Part | of the draft rationalized
test manual (UK);

-/ C 3/ R 475 Parts Il and 11l and Appendi xes of the Manual (UK);

-/C. 3/ R 480/ Rev.1 Tests for solid and |liquid oxidizers (J);

-/ C 3/ R 496 Li qui d oxi di zi ng substances (S);

-/C. 3/R 534 Li qui d oxi di zi ng substances and solutions (N);
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The Sub-Conmittee is advised that the foll owi ng docunents have been di scussed to

a concl usi

-/C
-/C
-/C
-/C
-/C

-/C
-/C
-/ C
-/C

-/C
-/C
-/C
-/C
-/C
-/C
-/C
-/C

on:

3R
3R
3/IR
3R
3/IR

3R
3/IR
3/IR
3R

3/IR
3/IR
3/IR
3R
3/IR
3/IR
3/IR
3/R

385/ Rev. 1 Test net hodol ogy for self-heating substances;

476
477
498
528

545
557
558
571

572
573
575
576
577
579
581
586

Consequenti al anendnents to the Recommendations (UK);
Revi sed Test series H (NL);

Solid oxidizing substances (N);

New and revised test methods for Parts Il and 111
(Secretariat);

Har nmoni sati on of tenperature control requirements (USA);
Test H. 4 Heat accurul ati on storage test (GQ;

Test A1 BAM 50/60 tube test (GQ.

Division 5.2: 11.3.8 Ceneral Packing Requirenents
(CEFI O);

Test nethod for emergency vent sizing;

Amendnents to Table 14.1 (CEFIO);

Desensitization of organic peroxides (CEFIC
Amendnents to Tables 11.3 and 11.4 (CEFICQ);
Division5.2: Sinplification of packi ng met hods (CEFI Q) ;
| BCs for organic peroxides (CEFIC);

Tables 11.3 and 11.4 (CEFICQ); and

Addi tional packagings for organic peroxi des (USA).
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Annex A

AMENDVENTS TO THE ANNEX TO DOCUMENT ST/ SG AC. 10/ C. 3/ R 528

Del ete all square brackets or, where indicated, the text in square brackets.

In paragraph 34.4.1.1, change "1:3" to "3:7", "1:2" to "2:3" and "1:1" to
"[3:2]".

In paragraph 34.4.1.2.2, delete the text in square brackets and add a footnote
after "cellul ose" to read:

"x avail able fromthe national contact for test details in France (see
appendi x 4)."

In paragraph 34.4.1.2.4, anend "heat transfer coefficient" to read "thernal
conductivity".

In paragraph 34.4.1.2.6, anend "1% to read "10%.

In paragraph 34.4.1.3.1, change "1:3" to "3:7", "1.2" to "2:3" and "1:1" to
"[3:2]".

In paragraph 34.4.1.3.3, insert after "incandescence", "glow ng conbustion" and
insert, after "Intermttent reaction", ", such as sparking or sputtering,".

In paragraph 34.4.1.4.2; under Packing Goup I, change "1:1" to "[3:2]"; under
Packing Group Il, change "1:2" to "2:3"; under Packing Goup Ill, change "1:3"
to "3:7"; and under Not Division 5.1, change "1:3" to "3:7"
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La/ Currently PG |1 but borderline

b/ Not current classified
c/ Currently PG |1 but borderline

d/ Currently PG [111]

In Figure 34.4.1.1, after "(A Base ...", insert "(70 nmdianeter)".
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Annex B

AMENDMVENTS TO ANNEX 1 OF DOCUMENT ST/ SG AC. 10/ C. 3/ R 496

Del ete all square brackets or, where indicated, the text in square brackets.

Amend the footnote to "determ ned*/" to read

"x In sone cases, substances nay generate a pressure rise (too high or too
low), caused by chemical reactions not characterising the oxidizing
properties of the substance. |n these cases, it may be necessary to repeat

the test with an inert substance, e.g. diatomte (kieselguhr), in place of
the cellulose in order to deternmine whether it is a false effect.”

In 34.4.2.2.1, replace "BSP', by "British Standard Pi pe (BSP)"
In 34.4.2.2.2, insert "inert" before "seal".

In 34.4.2.2.5, replace the first sentence by:
"Dried, fibrous cellulose */ with a fibre Iength between 50 and 250 p m and a
nmean di aneter of 25 um is used as the conbustible nmaterial."

Insert a new footnote to read:
" */ avail able fromthe national contact for test details in Sweden (see
appendi x 4)."

Insert a new paragraph 34.4.2.2.2.6 to read:
"34.4.2.2.2.6 50%perchloric acid, 40% aqueous sodi umchlorate sol ution and 65%
aqueous nitric acid are required as reference substances."

In 34.4.3.2.3.2, append to the sentence beginning "Five trials .." text to read:

"and each of the reference substances"
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Annex C
AVENDMVENTS TO THE ANNEX OF DOCUMENT ST/ SGE AC. 10/ C. 3/ R 474
Amend table 1.3 to read:

"Tabl e 1.3: RECOMMENDED TESTS FOR SELF- REACTI VE SUBSTANCES AND
ORGANI C PEROXI DES

Test series Test code Test nane

A A 6 UN det onation test

B B. 1 Det onation test in package

C C1 Ti me/ pressure test

C C2 Def | agration test

D D1 Defl agration test in the package

E E 1 Koenen test

E E 2 Dutch pressure vessel test

F F. 4 Modi fied Trauzl test

G G1 Thermal expl osion test in package

H H 1 United States SADT test (for packages)

H H 2 Adi abatic storage test (for packages, |BCs and tanks)
H H 4 Heat Accumul ati on Storage Test (for packages, |BCs and

smal | tanks)
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Annex D

AMENDVENTS TO THE ANNEX OF DOCUMENT ST/ SG AC. 10/ C. 3/ R. 475
Delete all square brackets or, where indicated, the text in square brackets and
delete all editorial and technical notes.
Section 20
In Figure 20.1(b), delete Boxes 14 and 15.
In Figure 20.2, in 5.3 and 5.7 anend "t," to read "tine to reaction", "t,” to read
"duration of reaction", delete 7.3 and renunber all subsequent sub-sections.
Section 21
In 21.1.1, anend "boxes 1, 14, and 15" to read "box 1".

In Table 21.1, delete the entries A3 and A 4, for the entry A 5, change the
reference to "21.4.3" and delete the "*/", and add a new entry to read:

"A 6 UN Detonation test */ 21.4.4".

In paragraph 21.2.2, replace "A" with "For organic peroxides a", anmend "E.1 and
test E.5" to read:

"E.2 and either test E. 1 or E. 3" and delete the |ast sentence and the
f oot not e.

Del ete paragraph 21.2.3 and the footnote.

In 21.4.1.1, anend the final sentence to read
figure 20.1.".

gquestion in box 1 of

In 21.4.1.2, replace the first sentence by:

"A seanl ess drawn steel tube of 500 mmlength, 60 nmexternal dianmeter and
5 mmwal | -t hi ckness (e.g. according to DIN 2448) shoul d be used, nade from
steel St 37.0 with tensile strength of 350 to 480 N.nm? (e.g. according to
DIN 1629). The tube is closed by a nall eable cast iron screwing cap or by
an appropiate plastic cap, put over the open end of the tube.".

In 21.4.1.2, replace "St. 37" by "St. 37.0", and append:

"When a fresh batch of steel tubes is used, a calibration test using water
should be perforned to determine the blank fragnmentation length. If the
fragnmented length exceeds 14 cm the criterion in 21.4.1.4.2 should be
recal culated by adding 7 cmto this experinentally determ ned value. The
criteria should be adjusted accordingly."”

Del ete paragraph 21.4.1.3.1, but not the sub-paragraphs.
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Renunber "21.4.1.3.1.1" to "21.4.1.3.1".
Del et e paragraph 21.4.1.3. 3.

Del ete paragraph 21.4.1.5.1, but not the sub-paragraphs (renunbered as
appropriate).

In Table 21.4.1.5, delete the reference to and footnote b/, add the entries
listed in paragraph 6 of docunent -/C 3/R 558 with the anmendnents: replace the
references to footnotes ¢/ and d/ by b/ and c/ respectively.

Del et e paragraph 21.4.1.5. 2.
In Figure 21.4.1.1 delete "made fromsteel ....St. [37]"

In 21.4.2.1, anmend the final sentence to read:
figure 20.1.".

guestion in box 1 of

In 21.4.2.2.1, insert before naterial "e.g.

Del et e paragraph 21.4.2.3.1.

Renunber paragraph 21.4.2.3.1.1 to 21.4.2.3.1 and paragraph 21.4.2.3.1.2 to
21.4.2.3.2.

Del et e paragraph 21.4.2.3.2.

Delete "21.4.2.5.1. Results ... figure 20.1)".
Del et e paragraph 21.4.2.5.2.

Del ete sections 21.4.3 and 21.4. 4.

Insert a new section 21.4.3 containing the Series 1 version of the UN Gap test
as follows:

"21.4.3 Test A 5: UN gap test
21.4.3.1 Introduction

This test is used to neasure the ability of a substance to propagate a detonation
by subjecting it to a detonating booster charge under confinenment in a steel
tube. It may be used to answer the question in box 1 of figure 20. 1.

21.4.3.2 Apparatus and materials

The apparatus is shown in figure 21.4.3.1. The test sanple is contained in col d-
drawn, seanl ess, carbon steel tube with an external dianeter of 48 £+ 2 mm a wall
thi ckness of 4.0 + 0.1 mMmand a length of 400 £+ 5 nm |If the test substance nay
react with the steel, the inside of the tube nay be coated with fluorocarbon
resin. The bottom of the tube is closed with two layers of 0.08 nmm thick
pol yt hene sheet pulled tightly (so that it plastically defornms) over the bottom
of the tube and held in place with rubber bands and i nsul ati ng tape. For sanples
whi ch affect polythene, polytetrafluoroethyl ene sheet can be used. The booster
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charge consists of 160 g RDX/wax (95/5) or PETN / TNT (50/50), 50 =+ 1 mmin
di ameter with a density of 1600 + 50 kg/n? giving a length of about 50 nm The
RDX/ wax charge nay be pressed in one or nore pieces, as long as the total charge
is within the specifications, and the PETN / TNT charge is cast. A mld steel
Wi tness plate, 150 + 10 nmsquare and 3.2 + 0.2 mmthick, is nounted at the upper
end of the steel tube and separated fromit by spacers 1.6 + 0.2 nmthick

21.4.3.3 Procedure

21.4.3.3.1 The sanple is |oaded to the top of the steel tube. Solid sanples are
| oaded to the density attai ned by tapping the tube until further settling becones
i mperceptible. The sanple nass is determined and, if solid, the apparent density
cal cul ated using the neasured internal volume of the tube. The density should
be as cl ose as possible to the shipping density.

21.4.3.3.2 The tube is placed in a vertical position and the booster charge is
placed in direct contact with the sheet which seals the bottomof the tube. The
detonator is fixed in place agai nst the booster charge and initiated. Two tests
shoul d be performed unl ess detonation of the substance is observed.

21.4.3.4 Test criteria and nethod of assessing results

21.4.3.4.1 The test results are assessed on the basis of the fragnmentation
pattern of the tube. The witness plate is used only to provide suppl enental
information on the violence of the reaction. The test giving the nost severe
assessnent should be used for classification

21.4.3.4.2 The test criteria are as foll ows:

"Yes" @ - the tube is fragmented over its entire | ength.

"Partial": - the tube is not fragmented over its entire length but the
average tube fragnmentation (average over the two tests) is

greater than 20 cm (This corresponds to about 1.5 tines the
fragnmentation | ength found with common inert materials).

"No" the tube is not fragnmented over its entire length but the average
tube fragnentati on (average over the two tests) is equal to or |ess

than 20 cm
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21.4.3.5 Exanples of results
Subst ance Appar ent Fragnented | ength Result
density
(kg/ n?) (cm
tert-Butyl peroxyacetate, 75%in - 14 No
sol ution
tert-Butyl peroxybenzoate - 16 No
tert-Butyl peroxy-2-ethyl hexanoate - 16 No
Cunyl hydroperoxi de, 78%in cunene - 13 No
Di benzoyl peroxide 580 40 Yes
Di-tert-butyl peroxide - 17 No
Di -sec-butyl peroxydi carbonate a/ - 17 No
Di i sopropyl peroxydi carbonate a/ 1080 40 Yes
2,5-Dinethyl-2,5-di-(tert-butyl - - 21 Parti al
per oxy) hexyne-3
2, 5-Di net hyl - 2, 5-di - (benzoyl per oxy) - 410 14 No
hexane
Di - n- propyl peroxydi carbonate a/ - 40 Yes
I nert substance: Sodium chloride 13 -
al Performed at the control tenperature"”
Repl ace the di agram
Replace "21.4.5 Test A 5. UN GAP TEST" with "21.4.4 Test A.6: UN DETONATI ON
TEST".
Renumber all subsequent paragraphs containing 21.4.5.... to 21.4.4...
In old 21.4.5.1, anend the final sentence to read:. " question in box 1 of
figure 20.1.".
In old 21.4.5.2, replace the | ast sentence by:

"Additional information on the explosive behavi our of the test sanple can
be gained by the use of a witness plate, as shown in figure 21.4.4.1, or
by a velocity probe to neasure the velocity of propagation in the
substance. The mild steel witness plate of 150 nmsquare and 3.2 nmmthi ck
is mounted at the upper end of the tube and separated fromit by spacers
1.6 mmthick."

"21.4.5.3.1 ... figure 20.1)" and the text in square brackets.
ol d paragraph 21.4.5. 3. 2.
"21.4.5.5.1 ... figure 20.1)" and the entry in 21.4.5.5

t he whol e of sub-paragraph 21.4.4.5.2.
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Renane the | egend of Figure 21.4.5.1 to "UN DETONATI ON TEST", and repl ace figure
(witness plate to be added, velocity probe and bubbles to be del eted and correct
keys A and B accordi ngly).

Section 22

In 22.4.1.5, inthe heading of the table, insert "Apparent" before "Density", and
in footnote a/ delete the final sentence.

Section 23

In 23.2.2, insert "is" after "23.2.2 The answer".

In 23.4.1.1, amend "under high confinement"” to " under confinenent", and add

"When testing liquids, variable results may be obtained because the
substance may give two pressure peaks."

In 23.4.1.2.1, delete "copper"” in the seventh I|ine.

Anmend footnoote to read: appendi x 4)."

In 23.4.2.1, delete the text in square brackets.

Section 24

Del ete 24.2. 3.

Section 25

In Table 25.1, delete entry E.5, add to the Dutch pressure vessel test "**/" and
add the followi ng | egends to the Tabl e:

"*/ Recommended test for self-reactive substances
**/ Reconmmended test for organi c peroxides"

In 25.2.2, replace the text in square brackets by:
"The conbi nation of the Koenen test and either the Dutch pressure vesse
or United States pressure vessel test should be used for self-reactive
subst ances. The conbi nation of the Dutch pressure vessel test and either
the Koenen test or the United States pressure vessel test should be used

for organi c peroxides."

In the whole of 25.4, including the | egend to the figure, where not stated, anend
the orifice plate dinmensions with ".0"
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In 25.4.1.5, add the follow ng exanpl e:

"2,5-Dinethyl -2,5-di (tert-butyl peroxy) hexane 23 g 1.5 mm " Medi um'
In 25.4.1.2.2, amend "3.6" to read "3.3"

In 25.4.1.3.3, replace the text in square brackets wth:

"The tine to reaction and duration of reaction can provide additional information
useful in interpreting the results.”

In 25.4.2.2.1, the first line, anmend "24" to "8"

In 25.4.2.2.2, anend "3.7" to read "3.5"

In 25.4.2.3.2, replace the text in square brackets wth:

"The time to reaction and duration of reaction can provide additional
information useful in interpreting the results.”.

In 25.4.2.3.3 and 25.4.2.4.2, replace all references to: "explosion" wth
"rupture of the disc".

In 25.4.2.4.1, delete the final sentence.
In 25.4.3.2 sub-section (e), replace "670 + 50" with "620 + 60".

In 25.4.3.2 sub-section (f), insert inthe list of orifice diameters in the right
nuneric sequence:

"1.2, 3.0, 5.0, 8.0".

In 25.4.3.3.1, delete the last sentence.

In 25.4.3.3.3, replace the last two sentences by:
"In the event of a rupture of the disc the experinent is repeated at the
next hi gher dianmeter of the orifice until the level is found at which there
are no ruptures in three successive experinents."

In 25.4.3.4.2, replace "9 to 24" with "9.0 to 24.0"

In 25.4.3.5, add a footnote to: "4.5" and "18" which reads:

"intermedi ate dianeters, no |onger used."

Del ete the whol e of 25.4. 4.

Section 26
In 26.4.3.3.3 replace the square brackets in the formula with "{ }".

Inthe legend to figure 26.4.3.2, replace "(L) Knurled screw' with "(L) Tinfoil"
and "(K) Tin foil" with "(K) Knurled screw'.
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Section 27

Del ete 27.2.3.

In table 27.4.2.5, replace "Plastics |ined paper bag/carton outer” with "4G'

Section 28

See paragraph 22.

Section 30

No anendments.

Section 31

No anendments.

Section 32

In 32.2.2 (first sentence) insert "2" after "Chapter"

Section 33
In 33.2.1.4.5, insert a second colum headed "Particle size" to the table.

In 33.3.1.3.3, incorporate the flowhart given in R 385/ Rev. 1. Change in the
rel evant flow chart boxes "T .- 00 N0 "Toen + 60 °C".

In 33.3.1.5.2, first sentence amend "No. 3 Whatrman" to read "[snall pore size]".

In 33.3.1.5.3.3, first sentence, delete "[No. 3 Wiatman]".
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In 83.8.1.5.5 insert data supplied by CEFICto read: . .

OOOOHOOOOOOOOOOHHOOOOOOOOOOOOHOOOOOOOOOHHHOOOOOOOOOHHOOOOO

OOOOOOHOOHOOOHOOOOOO

IY0060aUU EaaUUs b £AaaUUs ba  {UOYy6
U0dP0OYeU 6D OUp  1UjoUs d0OdUs

OOOOHOHOOOOOOOOOHHHOOOOOOOOOHOOOHOOHOOOHOOHOOOHOOHOOOHOOHOOOH

OOOOOOHOOHOOOOHOOOOOO

aU UsiiPy OyYAUaUYA UiiyPeUuU UOPd@Uas0aU k'~ &b UUaUsUPa éb UiiOepUaUB
aU UsiiPy OyYAUaUYA UiiyPeUuU UOPd@Uas0aU -~ &b UUaUsUPa AiOoeUalU
aU, UsiiPy OyYAUaUYA UiiyPeUuU UOPdUa60aU "K-*-~ éb UUaUsUDPa

AiiOeeUalU .

iU Usiiby OyYAUaUY A iUds0aU ™ k'~ éb UUaUsUDPa éb UiiOeeUaUB
iU Usiiby OyYAUaUYA iUds0aU -8~ éb UUaUsUDPa AiOoeUalU
iU Usiiby OyYAUaUY A iUds0aU "k~~~ éb UUaUsUDPa AiOoeUalU

0000066600000 0OOOOOOOOOOOOOOHOOOOOOOHOOOOOOOHOOOOOOOHOOOOOOOOOO
06000600060 O0OOOOOOOOOO0-

Amend the text for test N 4 (further editorioal anmendnents are required) as
fol |l ows:

33.3.1.3.3 Self-heating substances

33.3.1.3.3.1 ...... If self-heating occurs with the substance in a 100 nm sanpl e
cube then a test with the substance in a 25 nm cube should be perfornmed to
det erm ne t he packi ng group. [When no self-heating occurs in a 25 mm sanpl e cube
additional test in a 100 mm sanple cube at tenperatures of 120 °C respectively
100 °C shoul d be performed to deternine whet her the substance coul d be consi dered
for exenption when transported in certain packages.] The reconmended test nethod

33.3.1.6.2 Apparatus and naterials
The foll owi ng apparatus is required:

a hot-air circulating type of oven with an inner volune of nmore than 9
litres and capable of controlling the internal tenperature at 140+/-2 °C [,
120+/-2 °C and 100+ -2 °(C];
33.3.1.6.3 Procedure
[On a negative test result with a 25 nm sanpl e cube additional tests with a 100

nm sanpl e cube shoul d be perfornmed at tenperatures of 120 °C respectively 100 °C
to deternmine whether the substance can be considered for exenption when
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transprted in packages up to 3 n(3) respectively 450 |. A positive test result
for both cases is obtained, if spontaneous ignition occurs or if the tenperature
rise of the sanple exceeds 60 K within 24 hours. The principles of
classification and packing group assignment of self-heating substances are
described in figure xxx.]

33.3.1.6.4 Test criteria and nmethod of assessing results

33.3.1.6.4.1 A substance should be classified in Division 4.2 if in [any of] the
test[s] using a 100 nm cube sanple, spontaneous ignition occurs or the
tenperature of the sanple exceeds 200 °C [respectively 180 °C or 160 °C] during
the 24 hour testing tine.

33.3.1.6.4.3 Packing Group Ill should be assigned to self-heating substances
which give positive results when tested with the 100 nm cube sanple [at
tenperatures of 140 °C, 120 °C and 100 °C] but which give a negativ result with
a 25 mm cube sanpl e.

[33.3.1.6.4.4 Substances which give a negative test result when tested with a 100
nm sanpl e cube at a tenperature of 120 °C and which give a negative result with
a 25 mm cube sanple are exenpted from Di vision 4.2 when transported in packages
with a volume of <= 3 n(3).]

33.3.1.6.4.5 Substances which give a negative test result when tested with a 100
nm sanpl e cube at a tenperature of 100 °C and which give a negative result with
a 25 mm cube sanple are exenpted from Di vision 4.2 when transported in packages
with a volunme of <= 4501 .]

Fi gure xxx: see docurent -/C. 3/R 385/ Rev. 1.

Just change the T(max)-values to 180 °C respectively 160 °C

Section 34

34.3.1 add at the end of this paragraph the sentence "As the particle size has
a significant effect on the result, the particle size of the substance tested
shoul d be stated in the report”.

(check whet her changes in Appendi x 3 are necessary)

Section 35

No anmendnents.

Section 36

No anendments.

Section 37
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No anendments.

Section 38

(ot her consequential amendnents may be required)

I n paragraph 38.3.2.3, replace the first sentence by:

"Lithium cells and batteries should be subjected to Series T tests, where
appl i cabl e, as required by special provisions 188 and 230 prior to the transport

of a particular cell or battery type."

In the second sentence, anend "these classification procedures" to read "the
required tests".

Amend the first line of paragraph 38.3.4.7.1 to read:
"38.3.4.7.1 Alithiumcell or battery, subject to the mass requirenents
given in special provision 188, is of the type not subject to the
Reconmendations if:"

Amend the first line of paragraph 38.3.4.7.2 to read:

"38.3.4.7.1 Alithiumcell or battery, subject to the mass requirenents
given in special provision 230, is assigned to Class 9 if:"



ST/ SG AC. 10/ C. 3/ 18/ Add. 3
page 25
Annex E

Annex E

AVENDVENTS TO THE RECOMVENDATI ONS

Chapter 5
Amend paragraph 5.4 by replacing the French standards with:

"France (Association francai se de nornalisation, AFNOR Tour Europe, Cedex
7, 92080 Paris La Défense):

French Standard NF M 07 - 019
French Standards NF M 07 - 011 / NFT 30 - 050 / NFT 66 - 009
French Standard NF M 07 - 036"

and inserting the Netherlands references:
"Net her | ands:

ASTM D93- 90
ASTM D3278- 89
| SO 1516

| SO 1523

| SO 3679

| SO 3680"

Chapter 11

Insert, after 11.3.13.1, a note reading:
"Note: An exanple of a method to determine the size of energency relief-
devices for tank-containers allowed for organic peroxides, as required in
12.550, is given in docunent ST/SG AC. 10/C. 3/R 572 from the European
Chemical Industry Council (CEFIC)."

11.3.4.1 anend "in case of spillage" to read as "in case of spillage or fire"

11.3.4.2 replace last two sentences by "Type B diluents may be wused for

desensitization of all organic peroxides provided that the boiling point is at
| east 60 °C higher than the SADT in a 50 kg package"

Chapter 14

In paragraphs 14.2.1.1 and 14.2.1.3.1, insert after "in 14.5.2" the test manua

reference "(and in sub-section 33.2.1 of the Recomendations: Tests and
Criteria)".



ST/ SG AC. 10/ C. 3/ 18/ Add. 3
page 26
Annex E

Add to Table 14.1:

SELF- REACTI VE SUBSTANCE Concen- Packi ng Control Emergency UN Remar ks
tration met hod t enmpe- t enper a- generic
(% rature ture entry
(°0 (°O

ABLicNeBsE CeNAEe Bl AseNe,
AARBEAIE ° 4E RiIBeiReNe,
eBRINAEAARREAIR

I\
>
>
1A

EéBA ,,,. . “(,

Ea d0e0UpOdii ~*.°,°.> OAUAG -¢0ed EEE: 6D oUOG €06 EE-’

Ea d0eOUeOdii °,°,> uUyUsU -ube PelU0aUU dUebdUulU0’ - Oau UaOUed OtdUs -UUyUa
Ua” -¢Oed EE Pa-’

ob ouU aUUYeU “eUaYAoUgUu ", "0~ Oau ", "o~ UUyUa Ua 6uU 0aaUd &b faUsUu
EUaUuPbA uPUYAUas 11 ICCAA A 1> 10 oUaUeUaUlUO 6P PeU0aUU dUebdUuU0
OibY3u oU uUyUsUu’

A6 6iU Uau ba d0e0OUeOdiO ">, Oau ~’.°,’, OddUau 6iilU 6U06 AOaYOy oUaUsUaUU
~OUU OyOP 0Yo,0UUsUPA _,.°,” Pa 6iU iUUPAAUa06UPa0) iU060 Oau AeUsUsUO™

Ea d0e0OUeOdiO " Oau """ UaOUegd OadUs -~~~ 61U 6Ud6 -OUU OyOP OYo,
OUUsUPa > Pa 6ul iUUPAAUau0OsUPa0; 10060 Oau AeUsUsUO™

AAUaG -, 6P oU0

40 6U060 AUsiibu Oau UsUsUpUO Pe AyOOO * OeU OyOP UUyUa PUsi OuyUUU Pa
0ddyUUOsUPA ba 6iU 6U06O" Ua [UUsUPa .. Pa 6ulU iUUPAAUauO6UPa0; iU060 Oau
AeUsUgUO’ iU06 AUsibuO Oan UsUsUgUO iPe OUya eUOUsUYU OYo60s0aUTO OgU
UUyUa Ua ¢0Oed EE Pa 6iU iUUPAAUa05UPa0) iU060 Oau AeUsUsUO *

Ea dOeOUpOdii ", "U~ Ouu O 6PPoaboU OaoUp -iiilU aUe0d 6U0s: 6D U0,

Ed Us UO UadUUsU 6106 O dbOUsUyU gUOY§6 PUyY oU PooOUalu YOUaU
O - AA UYoU OOA&yU oilUx wbe O0OaUsh Oau UiayUePaAUiscOy
dePboUUsUPE 6ulU aUeOd 6U06 AOP oU dUetbeAUu PUsi O - AA UYoU
O0AdyU’ Ea O dbOUsUyU sU0YH6 UO PooOUaUu &iila O 6006 PUs O

AAAAAA



ST/ SGE AC. 10/ C. 3/ 18/ Add. 3
page 27
Annex E

999999999959399995959999593959



