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REPORT OF THE WORKI NG GROUP ON
RATI ONALI ZATI ON OF THE MANUAL OF TESTS AND CRI TERI A

I nt roducti on

1. A Wrking G oup was established to develop further the draft
rationalized Manual of Tests and Criteria proposed by the expert fromthe
United Kingdom and listing and cl assification of organic peroxides and self-
reacti ve substances. The terns of reference of the Goup were Iimted by the
Committee to editorial review and rationalization of the Manual of Tests and
Criteria and consequenti al anendnents to the Recomendations. The Working
Group was al so requested to consider docunents concerni ng organi c peroxides
and self-reactive substances in line with the decisions of the Comrittee.

It was chaired by Ing Goothuizen and included representatives from China,
France, CGermany, Netherlands, Norway, Spain, Sweden, Switzerland, United

Ki ngdom United States of Anmerica and fromthe European Chenical |ndustry
Council (CEFIQ.

Docunent s

2. The di scussions on rationalization of the Manual were based on the
foll owi ng docunents:

. Docunment ST/ SGE AC. 10/ C. 3/ R 474 (United Kingdon) giving the base
text for the Introduction and Part |
. Docunment ST/ SE AC. 10/ C. 3/ R 475 (United Kingdon) giving the base
text for Parts Il and IIl, and the appendi ces;
. Document ST/ SE AC. 10/ C. 3/ R. 572 (CEFI C) proposing a nethod of vent sizing

tank containers for the transport of organic peroxides;

. Addenda 2 and 3 to the report of the ninth session of the Sub-Comittee
(documents ST/ SE AC. 10/ C. 3/ 18/ Add. 2 and Add. 3);

. Document ST/ SE AC. 10/ R. 441 (United Kingdom giving anendnments
received by the United Kingdom before the subm ssion date for
docurments to this neeting;

. Docurment ST/ SE AC. 10/ R 482 (CEFIC) giving new text for the test
for self-heating substances of Division 4.2

. Docurment ST/ SE AC. 10/ C. 3/ R. 489 (Norway) proposing genera
classification criteria for aqueous solutions of inorganic
nitrates;

. Information paper INF. 3 (United Kingdom) giving the consolidated

text for the rationalized manual as of Septenber 1994 (i ncluding
the proposals in -/R 441);

. I nformation paper INF. 3/Add.1 (United Kingdon) giving the
corrections to INF.3 received by the United Ki ngdom as of the
begi nni ng of Novenber 1994,
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Informati on paper INF. 27 (Sweden) giving exanpl es of test
results for liquid oxidizing substances;

Information paper INF. 31 (Germany) proposing sinplification
of the test prescription for self-heating substances of
Di vi sion 4. 2;

I nformati on paper INF. 34 (Netherlands) conparing results from
the Series A tests;

I nformati on paper INF. 38 (USA) commenting on -/R 489;
I nformal proposals from HVAC regarding figure 14.1, and the
principles for classification of organic peroxides and

sel f-reacti ve substances; and

I nformal proposals from Germany regarding insertion of test results for
sel f-reactive substances.

The di scussions on listing and cl assification of organic peroxides and

sel f-reactive substances were based on the followi ng docunents:

Docunment ST/ SE AC. 10/ R. 480 (CEFI C) proposing amendnents to tables 11.3
and 11. 4;

Docunment ST/ SE AC. 10/ R 481 (CEFI C) proposing anmendrments to the
requirements for transport of organic peroxides in tank containers
and | BCs;

Document ST/ SE AC. 10/ R. 483 (CEFIC) proposing sinplification of the
packi ng net hods for organic peroxides and sel f-reactive substances;

I nformati on paper INF. 14 (CEFIC) proposing further amendnents to
tables 11.3, 11.4 and 11.5; and

I nformati on paper INF. 15 (USA) proposing further amendnents to
tables 11.3, 11.4 and 11.5.

Procedure

4. In order to avoid duplication of effort for the Secretariat and the

Worki ng Group, the follow ng procedure was adopted:

(a) Al text proposed in translated official docunents (-/C 3/R 474, -
- C3/R 475, -/R 441, -/R 483) was accepted, unless otherw se stated in
this report, and isnot given in the appendices to this report.

(b) Al text proposed in translated docunents which has been anended is
given in the appendices to this report.

(c) Al'l text proposed in information papers, which has been accepted or

amended by the Working Group, is given in the appendices to this report.
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M nor editorial amendments are not discussed in the narrative part of this
report.

5. This report contains the follow ng appendi ces:
Appendi x A Consequential anendnents to Chapter 11 of the Reconmendati ons
Appendi x B Consequential anendnents to Chapter 14 of the Reconmendati ons
Appendi x C Anendnents to the General Introduction and Part | of the
rationalized Manual of Tests and Criteria (docunent
ST/ SE AC. 10/ C. 3/ R 474 as anended by docunents ST/ SG AC. 10/ 18/ add. 2
and, apart from stated acceptions, ST/SGE AC. 10/ R 441/ Annex 1)
Appendi x D Anendnents to Parts Il and Ill, and the appendices of the
rationalized Manual of Tests and Criteria (docunent
ST/ SE AC. 10/ C. 3/ R 475 as anmended by docunents ST/ SG AC. 10/ 18/ add. 3
and, apart from stated acceptions, ST/SGE AC. 10/ R 441/ Annex 2)
TEST MANUAL

General Introduction

6. The general table of contents, as proposed in docunent -/R 441, was
accept ed.
PART |

Introduction to Part |

7. As packaged substances are not subjected to the type 4(a) test, the text
in 10.3.3.4 was anended as proposed in docunent |NF.3/Add.1. The other ninor
editorial amendnents were accept ed.

Section 11

8. The text of paragraph 11.3.1 was anmended to renove the requirenent to
report the density of |iquids tested.

9. New results, provided by the expert fromthe United States, were
inserted for the 1(a) test. The editorial anendments proposed in -/R 441
and I NF. 3/ Add. 1 were accept ed.

Section 12
10. New results, provided by the expert fromthe United States, were

inserted for the 2(a) test. The editorial amendnents proposed in -/R 441
and I NF. 3/ Add. 1 were accept ed.
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Section 13

11. New results, provided by the expert fromthe Netherlands, were inserted
for the 3(a)(ii) and 3(b)(i) tests. The editorial amendnents proposed in
- /R 441 and I NF. 3/ Add. 1 were accepted.

Section 14

12. The amendnents proposed in document -/R 441 were accept ed.
Section 15

13. Only minor editorial amendments were made.

Section 16

14. As decided by the Conmmttee, none of the changes to Section 16 proposed
i n docurrent -/R 441 were accepted.

Section 17
15. No changes were nade.
PART 11

I ntroduction to Part |

16. Only minor editorial changes were nade. However, HMAC had proposed
copying the principles for classification of organic peroxides from Chapter 11
and self-reactive substances from Chapter 14 of the Recommendations. The
Worki ng Group supported this proposal but had insufficient time to prepare the
necessary anendnents. The Committee is invited to nmandate the expert fromthe
United Kingdomto introduce, in collaboration with the Secretariat, the
necessary text in the final version of the manual with the understanding that
no changes are to be nade to the principles.

Test Series A

17. The expert fromthe Netherlands presented docunent INF. 34 indicating
that there were discrepancies in the results fromthe four Series A tests,
particularly test A5, currently given. After extensive discussion, it was
agreed that it was not possible to inprove the conparability at this stage and
the Working G oup recomends that the Comm ttee nmake devel opnent of a single
Series A UNtest a priority in the next bienniumas proposed in United Ki ngdom
i nformati on paper |NF. 13.

18. It was agreed that, by analogy with test type 1(a), if aliquid is being
consi dered for transport in tank-containers or internediate bul k containers
with a capacity exceeding 450 litres, a cavitated version of a Series A test
may be used.

19. The text of paragraph 21.3.1 was anmended to renove the requirenent to
report the density of |iquids tested.
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20. As the current screening procedure for detonability could allow organic
peroxi des to be transported in tank containers or IBCs without perforning a
Series A test, the procedure was nodified so that a Series A test should be
performed unless there is data to indicate that there is no propagati on of
detonation in the fornulation with a higher concentration and the sane

physi cal state.

21. Di fferent batches of steel tubes may have varying strength |eading to
different fragmentation |lengths for the sane stinulus. A calibration
procedure was introduced as a new paragraph 21.3.5 and the Series A test
criteria adjusted to allow for this.

22. The current results given for test A5 (in practice, those fromthe old
version of the United States Gap test) were del eted and replaced by new
results given in Netherlands document INF.34. Their newresults for test A 6
were al so inserted.

Test Series B

23. No changes were nade.

Test Series C

24. New results on self-reactive substances, provided by the expert from
Germany, were inserted in the Exanples of results.

Test Series D

25. No changes were nade.

Test Series E

26. New test results, on self-reactive substances, fromthe experts from
Germany and the Netherlands were added to the Exanples of results for the
Koenen and Dutch Pressure Vessel tests.

Test Series F

27. New test results, on self-reactive substances, fromthe experts from
Germany and the Netherl ands were added to the Exanples of results for sone
tests.

Test Series G

28. No changes were nade.

Test Series H

29. The editorial anendnents, new results and diagrans proposed in document

INF. 3/ Add. 1 were accepted with mnor alterations and inprovenments were made to
t he procedures.
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PART 111
Sections 30 and 32
30. No changes were nade.
Section 33
31. Figure 14.1 was copied fromthe Recormendati ons as proposed by HVAC.

Consequential amendnents are proposed in appendix B to harnonise the test
prescriptions in Chapter 14 with those agreed for the Manual. The United

Ki ngdom and CEFI C proposals for test N.4 were conbined to give an agreed
consolidated text. The German proposal in INF. 31 was not accepted as it was
considered that it could nean reassi gnnent of sone products from Packing
Goup Il to Packing Goup Il. Experts from Germany and CEFIC pronised to
check the consequences.

Section 34

32. Only minor editorial amendments were nmade. The Norwegi an and United
States proposals for making non-saturated solutions not subject to the
Recomrendati ons were di scussed. The Working Group considered that there
shoul d be a concentration bel ow which it was not necessary to test aqueous
solutions of solid oxidizers. The majority was of the opinion that it would
be best to set a general exenption level once nore test results were avail able
fromliquid oxidizer tests. However, it was considered that it may be
possible to set a level, e.g. 80%of the saturation concentration, for aqueous
solutions of nitrates (weak oxidizers) bel ow which they would not be subject
to the Reconmendati ons. No decision was made. The Swedish results on liquid
oxi di zers were accept ed.

Section 38

33. The editorial anendnents proposed in I NF. 3/Add.1 were accepted.
APPENDI CES

34. The expert fromthe United States prom sed to provide a new

specification for the appendix 1 version of the No. 8 (USA) detonator by the
end of this week. No changes were nade to appendi x 2 and only one m nor
correction was nade to appendix 3.

35. The Working G oup considered that the Comm ttee needs to address the
problemraised in paragraph 21 of United Ki ngdom docunment -/R 441 relating to
obtai ning technical details of UN tests.

36. Some new national contacts were added to appendi x 4.

37. As decided by the Commttee, the Working Goup reviewed CEFIC

docunent-/C. 3/ R 572 with the aimof incorporating the exanple test procedure
for vent sizing as a new appendi x 5. Changes were agreed in principle but it
was left to the expert fromthe United Kingdomto incorporate the changes and
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edit the text. The Commttee is invited to mandate the expert fromthe United
Ki ngdomto introduce, in collaboration with the Secretariat and the CEFIC
expert, the necessary text in the final version of the nanual

ORGANI C PEROXI DES AND SELF- REACTI VE SUBSTANCES

38. CEFI C docunent -/R 481 proposed anendnents to the requirenments for the
transport of organic peroxides in IBCs and tank-containers. These were

di scussed but as they would result in a considerable nunber of consequentia
amendnents, the Wbrking Group decided that the subject should be considered in
t he next bienni um

39. CEFI C docunent -/R 483 was accepted and the Committee is invited to
i ncorporate the proposed changes in the ninth revision of the Recomrendati ons.

40. The CEFI C and USA docunents on insertion of new formulations in
Tables 11.3, 11.4 and 11.5 were di scussed and t he supporting data revi ewed.
The agreed anendnments are given in appendix Ato this report.

ACTI ONS REQUESTED BY THE COWM TTEE

41. The Comittee is invited to mandate the expert fromthe United Ki ngdom
and the Secretariat:

(a) to copy the principles for classification of organic peroxi des and
sel f-reactive substances to the nmanual (see paragraph 16 of this
report);

(b) to produce a new appendix 5, in collaboration with the expert from

CEFIC, giving the exanple method for vent sizing (see paragraph 37 of
this report).

42. The Comrittee is invited to adopt the rationalized Manual of Tests and
Criteria as proposed by the United Kingdom and as amended by the Working
G oup.

43. The Comrittee is invited to give priority to the following work in the

next bi enni um

(a) Revi ew test 6(c) which is the key test in assignnent to a Cass 1 hazard
division and to the exenption of energetic industrial chemcals from
Class 1;

(b) Sinplify Test Series A as there is still a mxture of old and new tests;

(c) Devel opment of a UN test to replace the existing pressure vessel tests

in Series E

(d) Har noni sati on of the tenperature control requirenents and exenption
requirements for organic peroxides and self-reactive substances; and
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Exenption of unsaturated solutions of solid oxidizers fromthe
Recomrendat i ons.

Sinplification of the classification procedure for self-heating
subst ances of Division 4. 2.




ST/ SGE AC. 10/ 21/ Add. 4
page 10

Appendi x_A

AVMENDMENTS TO CHAPTER 11 OF THE RECOMVENDATI ONS
11.2 Replace the text in sub-section 11.2 with the follow ng:
11.2. 1 Assi gnment of substances to Division 5.1

11.2.1.1 Oxidising substances are classified in Division 5.1 in accordance
with the test nethod, procedure and criteria in 11.2.2 and 11.2.3 (see al so:
Recomrendati ons on the Transport of Dangerous Goods, Mnual of Tests and
Criteria, Part |11, section 34). 1In the event of divergence between test
results and known experience, judgerment based on known experience shoul d take
precedence over test results.

11.2.1.2 Reclassification of existing entries should only be done for single
subst ances and only where necessary for safety.

11.2. 2 i di zing solids
11.2.2.1 Introduction

This test nmethod is designed to neasure the potential for a solid substance to
increase the burning rate or burning intensity of a conbustible substance when
the two are thoroughly mxed. Tests are conducted on the substance to be
eval uated m xed with dry fibrous cellulose in mxing ratios of 1:1 and 4:1, by
mass, of sanple to cellulose. The burning characteristics of the mixtures are
conpared with the standard 3:7 mi xture, by mass, of potassiumbromate to

cellulose. If the burning time is equal to or less than this standard
m xture, the burning times should be conpared with those fromthe Packing
Goup | or Il reference standards, 3:2 and 2:3 ratios, by nmass, of potassium

bromate to cellul ose respectively.
11.2.2.2 Procedure

11.2.2.2.1 Technically pure potassiumbromate is required as a reference
substance. It should be sieved, but not ground, and the fraction with noni nal
particle sizes in the range 0.15 to 0.30 mmused as the reference substance.
The reference substance is dried at 65°C to constant nmass (for a m ni mum

of 12 hours) and kept in a desiccator (with desiccant) until cool and required
for use.

11.2.2.2.2 Dried fibrous cellulost/, with a fibre |ength between 50

and 250 pm and a nean diameter of 25 uym is used as the conbustible nateri al

It is dried in a layer no nore than 25 nmthick at 105°C to constant nass (for
a mnimum of 4 hours) and kept in a desiccator (wth desiccant) until cool and
required for use. The water content should be less than 0.5% by dry mnass.

I f necessary, the drying tinme should be prolonged to achieve this.

_ */ Source reference avail abl e fromthe national contact for test details
in France (see appendix 4 of the Recommendations on the Transport of Dangerous
Goods, Manual of Tests and Criteria).
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11.2.2.2.3 An ignition source is required conprising an inert nmetal wre
(e.g. nickel/chromium connected to an el ectrical power source and with the
foll owi ng characteristics:

(a) Length = 30+ 1 cm

(b) Di anet er = 0.6 + 0.05 mMm

(c) El ectrical resistance = 6.0 £+ 0.50/m
(d) El ectrical power dissipated in the wire = 150 + 7 W

The wire shoul d be shaped as in figure 34.4.1.1.

11.2.2.2.4 A 60° glass funnel, sealed at the narrow end, with an internal
dianeter of 70 mmis required to formthe mxtures into a truncated conica
pile with base dianmeter of 70 nmon a cool, inpervious, |ow heat conducting
plate. A 150 nmby 150 mmplate with a thickness of 6 nmand a therma
conductivity (at a tenperature of 0°C) of 0.23 W.iK* is suitable. O her
plates with a simlar conductivity may be used.

11.2.2.2.5 A fume cupboard or other kind of ventilated area is required in
which there is sone ventilation but with an air streamvelocity of 0.5 nis or
| ess. The funme extraction system should be suitable for the capture of toxic
funes.

11.2.2.2.6 The substance, in the formin which it will be transported, should
be inspected for any particles < 500 pmdianeter. |f that powder constitutes
nore than 10% (nmass) of the total, or if the substance is friable, then the
whol e of the test sanple should be ground to a powder before testing to all ow
for a reduction in particle size during handling and transport.

11.2.2.2.7 30.0 g + 0.1 g nmixtures of the reference substance and cel | ul ose
are prepared in the potassiumbronmate to cellulose ratios of 3:7, 2:3 and 3: 2,
by mass. 30.0 g + 0.1 g mixtures of the substance to be tested, in the
particle size in which it will be transported, and cellulose are prepared in
the oxidizer to cellulose ratios of 4:1 and 1:1, by nass. Each nmixture should
be m xed mechanically as thoroughly as possible w thout excessive stress.

Each sanple mixture should be rmade individually, used as soon as possible, and
not taken from a batch

11.2.2.2.8 Using the conical funnel, the m xture should be fornmed into a
truncated conical pile, with a base dianmeter of 70 nm covering the | ooped
ignition wire resting on the | ow heat conducting plate. The plate should be
placed in a ventilated area and the test perforned at atnospheric pressure
with the anbient tenperature at 20°C + 5°C.

11.2.2.2.9 Power is applied to the ignition wire and is nmaintained for the
duration of the test or for three mnutes if the m xture does not ignite and
burn. The recorded burning time is fromwhen the power is switched on to when
the nmain reaction (e.g. flame, incandescence or gl owi ng conbustion) ends.
Intermttent reaction, such as sparking or sputtering, after the main reaction
shoul d not be taken into account. |[|f the heating wire breaks during the test
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then the test should be repeated unless breaking of the wire clearly does not
effect the result. The test should be perforned five tines on the substance.
Five tests should be perfornmed with each reference mixture required to make
the Packing Group assignnent or to deternmine if the substance should not be
classified in Dvision 5. 1.

11.2.2.3 Criteria
11.2.2.3.1 The results are assessed on the basis of:

(a) t he conparison of the mean burning tinme with those of the reference
m xtures; and

(b) whet her the nixture of substance and cellul ose ignites and burns.

11.2.2.3.2 The test criteria for determ ning oxidizing properties of the
subst ance are:

Packi ng G oup | any substance which, in the 4:1 or 1:1 sanple-to-cellul ose
ratio (by mass) tested, exhibits a nmean burning tine | ess
than the mean burning tine of a 3:2 nixture, by mass, of
pot assi um bromat e and cel | ul ose.

Packing Group Il any substance which, in the 4:1 or 1:1 sanple-to-cellul ose
ratio (by mass) tested, exhibits a mean burning tine equal
to or less than the nmean burning tine of a 2:3 mxture (by
mass) of potassium bromate and cellulose and the criteria
for Packing Goup | are not net.

Packing Group Il any substance which, in the 4:1 or 1:1 sanple-to-cellul ose
ratio (by mass) tested, exhibits a mean burning tine equal
to are less than the nean burning tinme of a 3:7 mixture (by
nmass) of potassium bromate and cellulose and the criteria
for Packing Goups | and Il are not net.

Not Division 5.1 any substance which, in both the 4:1 and 1:1 sanple-to-
cellulose ratio (by nmass) tested, does not ignite and burn,
or exhibits mean burning tines greater than that of a 3.7
m xture (by mass) of potassium bromate and cel | ul ose.

For substances having other risks, e.g. toxicity or corrosivity, the
requi rements of paragraph 1.44 should be net.
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11.2.3 idizing liquids
11.2.3.1 Introduction

Atest is perfornmed to deternmine the potential for a liquid substance to

i ncrease the burning rate or burning intensity of a conbustible substance or
for spontaneous ignition to occur when the two are thoroughly m xed. The
procedure is given in section 34 of the Recormendati ons on the Transport of

Danger ous Goods, Manual of Tests and Criteria. It measures the pressure rise
time during conmbustion. Wether a liquid is an oxidizing substance of
Division 5.1 and, if so, whether Packing Goup |, Il or Ill should be

assigned, is decided on the basis of the test result (see al®Ba&cedence of
hazards characteristics in Chapter 1).

11.2.3.2 Assignnment of packing group
11.2.3.2.1 The test results are assessed on the basis of:
(a) whet her the nixture of substance and cel |l ul ose spontaneously ignites.

(b) t he conparison of the nmean tine taken for the pressure to rise from 690
kPa to 2070 kPa gauge with those of the reference substances.

11.2.3.2.2 The test criteria for determning the oxidizing properties of the
subst ance are:

Packing Group |I: any substance which, in the 1.1 mxture, by nass, of
substance and cel l ul ose tested, spontaneously ignites; or

the mean pressure rise time of a 1:1 nmixture, by nass,
of substance and cellulose is less than that of a 1:1
m xture, by mass, of 50% perchloric acid and
cel I ul ose.

Packing Group Il: any substance which, in the 1.1 mxture, by nass, of
substance and cel lul ose tested, exhibits a nmean pressure
rise time less than or equal to the nean pressure rise tinme
of a 1.1 mixture, by nmass, of 40% aqueous sodi um chl orate
solution and cellul ose; and

the criteria for Packing Group | are not net.

Packing Group I11: any substance which, in the 1:1 m xture, by mass, of
substance and cel lul ose tested, exhibits a nmean
pressure rise tine | ess than or equal to the nean
pressure rise time of a 1:1 nmixture, by mass, of 65%
aqueous nitric acid and cellulose; and the criteria
for Packing Goups | and Il are not net.
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Not Division 5.1: any substance which, in the 1.1 mxture, by nass, of
substance and cel lul ose tested, exhibits a pressure rise of
| ess than 2070 kPa gauge; or

exhibits a nmean pressure rise tinme greater than the
nean pressure rise tinme of a 1:1 m xture, by nass, of
65% aqueous nitric acid and cel |l ul ose.

For substances having other risks, e.g. toxicity or corrosivity, the
requi rements of paragraph 1.44 of should be net.

Figure 11.1 Renunber figure 11.1 to figure 11.2 and replace it with figure
given in the annex to United Kingdom docunent -/C.3/R 437.



Table 11.3: LI ST OF CURRENTLY ASS|I GNED ORGANI C PEROXI DES (to be added to)

Concen- Di | uent Di | uent I nert Wat er Packi ng Control Energency  Nunber Subsi di ary
ORGANI C PEROXI DE tration type A type B solid Met hod Tenper a- Tenper a- (Generic ri sks and
(9 (% (% 1) (% (% ture (°Q ture (°Q entry) remar ks

CUMYL PEROXYNECDECANCATE < 52 as a stable dispersion in water OP8A - 10 0 3119
DI BENZOYL PEROXI DE < 42 as a stable dispersion in water OP8SA, N 3109
Dl - n- BUTYL PEROXYDI CARBONATE < 42 as a stable dispersion in water(frozen) oP8B - 15 -5 3118
1,1-Dl - (tert-BUTYLPEROXY) CYCLOHEXANE < 42 > 58 OP8A, N 3109
2,4, 4- TRI METHYLPENTYL- 2- PEROXY- < 52 as a stable dispersion in water OP8A - 5 + 5 3119

NECDECANOATE
| SOPROPYL sec- BUTYL PEROXYDI CARBONATE + <52 + <28 + <22 OP5A - 20 - 10 3111

Dl - sec- BUTYL PEROXYDI CARBONATE +

DI - | SOPROPYL PEROXYDlI CARBONATE
tert AWYL PEROXY- ACETATE < 62 > 38 OP8A 3107
tert- AML PEROXY- 2- ETHYL- HEXYL CARBONATE < 100 OP7A 3105
n- BUTYL- 4, 4- DI - (TERT- BUTYL PEROXY) VALERATE < 42 > 58 oP8B 3108
tert-BUTYL PEROXYACETATE < 22 > 78 OP8A 3109 25)
tert-BUTYL PEROXY- NECHEPTANOATE < 77 > 23 OP7A + 5 + 10 3115
CUMYL PEROXY- NEOCHEPTANCATE < 77 > 23 OP7A - 10 + 0 3115
1, 1- DI - ( TERT- AMYLPEROXY) CYCLOHEXANE < 82 > 18 OP6A 3103

DI BENZOYL PEROXI DE (as a paste) < 56.5 > 15 oP8B 3108




Concen- Di | uent Di | uent I nert Wat er Packi ng Control Emergency  Nunber Subsi di ary Qom 3
ORGANI C PEROXI DE tration type A type B solid Met hod Tenper a- Tenper a- (Generic ri sks and
(% (% (9 1) (9 (9 ture (°C ture (°C entry) remar ks
1,1-Dl - (tert-BUTYLPEROXY) CYCLOHEXANE < 13 > 13 > 74 OP8A 3109
1,1-D - (tert-BUTYL- PEROXY) - 3, 3, 5- TRI METHYL
- CYCLOHEXANE < 32 > 26 > 42 OP8A 3107
DI CUMYL PEROXI DE < 52 > 48 EXEMPT
1, 1- DI METHYL- 3- HYDROXY- BUTYL
PEROXYNECHEPTANOATE < 52 > 48 OP8A 0 + 10 3117
Consequenti al change:
1,1-Dl - (tert-BUTYLPEROXY) CYCLOHEXANE < 52 > 48 OP7A 3105
to be changed to
1,1-Dl - (tert-BUTYLPEROXY) CYCLOHEXANE > 42 - 52 > 48 OP7A 3105
Table 11.3: LI ST OF CURRENTLY ASSI GNED ORGANI C PEROXI DES (to be change to)
Concen- Di | uent Di | uent I nert Wat er Packi ng Control Energency  Nunber Subsi di ary
ORGANI C PEROXI DE tration type A type B solid Met hod Tenper a- Tenper a- (Generic ri sks and
(% (% (9 1) (9 (9 ture (°C ture (°C entry) remar ks
PEROXYACETI C ACI D, TYPE F, stabilized < 43 OP8A 3109 13) 16) 19)
to be changed to:
PEROXYACETI C ACI D, TYPE F, stabilized < 43 OP8A, N 3109 13) 16) 19)




Concen- Di | uent Di | uent I nert Wat er Packi ng Control Energency  Nunber Subsi di ary
ORGANI C PEROXI DE tration type A type B solid Met hod Tenper a- Tenper a- (Generic ri sks and
(% (9 (9 1) (9 (9 ture (°C ture (°C entry) remar ks
3- CHLOROPEROXYBENZOI C ACI D < 72 > 10 > 18 oP7B 3106
to be changed to:
3- CHLOROPEROXYBENZOI C ACI D < 77 > 6 > 17 oP7B 3106
Dl -tert-BUTYL PEROXI DE < 32 > 68 OP8BA, N, M 3109
to be changed to:
Dl -tert-BUTYL PEROXI DE < 52 > 48 OP8BA, N, M 3109 25)
Dl - (2- ETHYLHEXYL) PEROXYDI CARBONATE < 42 as a stable dispersion in water OP8A - 15 - 5 3117
to be changed to:
Dl - (2- ETHYLHEXYL) PEROXYDI CARBONATE < 52 as a stable dispersion in water OP8A - 15 - 5 3119
2, 5- DI METHYL- 2, 5-Di -
(t ert - BUTYLPEROXY) HEXYNE- 3 > 52 - 100 OP5A 3103
to be changed to:
2, 5- DI METHYL- 2, 5-Di -
(t ert - BUTYLPEROXY) HEXYNE- 3 > 52 - 86 > 14 OP5A 3103 26)
p- MENTHYL HYDROPEROXI DE 56 - 100 OP7A 3105 13)
< 56 > 44 OP8A, M 3109
to be changed to:
p- MENTHYL HYDROPEROXI DE >72 - 100 OP7A 3105 13)
< 72 > 28 OP8A, M 3109 27)
Notes on Table 11.3: (to be changed to)
25) diluent type B with boiling point > 110 °C
26) with < 0.5% hydroperoxi des content.
27) for concentrations nore than 56% " CORRCSI VE' subsidiary risk |abel required (Mbdel No 08, see 13.5)
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CURRENTLY ASSI GNED ORGANI C PEROXI DES SUI TABLE

UN No. Organi ¢ peroxi de Type Maxi mum Control Emer gency
of |BC quantity Tenperature Tenperature
1/ (litres)
3109 ORGANI C PEROXI DES, TYPE F, LIQU D
Peroxyacetic acid, stabilized, not nore than 17% 31HL 1000
Di benzoyl peroxide, not nore than 42%as a stable 31H1L 1000
di spersion
1,1-Di-(tert-butyl peroxy) cyclohexane, not nore than 31HL 1000
42%in diluent type A
tert-Butyl peroxyacetate, not nmore than 32%in 31A 1250
diluent type A
tert-Butyl peroxy-3,5,5-trinmethyl hexanoate, not nore 31A 1250
than 32%in diluent type A
Di-tert-butyl peroxide, not nmore than 32%in diluent 31A 1250
type A
Cunyl hydroperoxide, not nore than 90%in dil uent 31HAL 1250
type A
I sopropyl cunyl hydroperoxide, not nore than 72%in 31HAL 1250
diluent type A
p- Ment hyl hydroperoxi de, not nore than 72%in 31HAL 1250
diluent type A
3119 ORGANI C PEROXI DES, TYPE F, LIQUID,

TEMPERATURE CONTROLLED
tert-Butyl peroxy-2-ethyl hexanoate, not nore than 31A 1250 + 30 °C + 35 °C
32%in diluent type B
tert-Butyl peroxypivalate, not nore than 27%in 31A 1250 + 10 °C + 15 °C
diluent type B
Di - (3,5, 5-trinethyl hexanoyl) peroxide, not nore than 31A 1250 + 10 °C + 15 °C
38%in diluent type A

1/ See 16.5, bottom openings allowed.
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Tabl e 11.5: CURRENTLY ASSI GNED ORGANI C PEROXI DES SUI TABLE
FOR TRANSPORT | N TANK- CONTAI NERS (to be changed to)

UN NO ORGANI C PEROXI DE Control Tenperature | Energency Tenperature |

3109 ORGANI C PEROXI DES, TYPE F, LIQUID

p- Ment hyl hydroperoxi de, |ess than 56%in diluent
type A

to be changed to

p- Ment hyl hydroperoxi de, not nore than 72%in dil uent
type A

11.3.13.1 After the existing text insert: "An exanple of a nethod to deternmine the size of energency relief-devices for tank-
containers allowed for organic peroxides, as required in 12.550, is given in appendix 5 of the Recormendations on the
Transport of Dangerous GCoods, Manual of Tests and Criteria.
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Appendi x B

AVENDVENTS TO CHAPTER 14 OF THE RECOMVENDATI ONS

14.1.2 Append "and al so in the Recommendati ons on the Transport of
Danger ous Goods, Manual of Tests and Criteria, section 33."

14.2.1.2.1 Insert after 14.5.2: "and in the Recommendati ons on the Transport
of Dangerous Goods, Manual of Tests and Criteria, section 33"

14.3.2.1 Append "and al so in the Recommendati ons on the Transport of
Danger ous Goods, Manual of Tests and Criteria, section 33."

14.3.2.2 Append "and al so in the Recommendati ons on the Transport of
Danger ous Goods, Manual of Tests and Criteria, section 33."

14.3.3.2 and 14.3.3.3 Del ete and replace with:

"14.3.3.2 Packing Goup Il should be assigned to self-heating substances
which give a positive result in a test using a 25 nm sanpl e cube at 140°C

14.3.3.3 Packing Group Il should be assigned to self-heating substances if:

(a) A positive result is obtained in a test using a 100 mm sanpl e cube
at 140°C and a negative result is obtained in a test using a 25 mm cube
sanpl e at 140°C and the substance is to be transported in packagi ngs
with a volunme of nore than 3 nt.

(b) A positive result is obtained in a test using a 100 mm sanpl e cube
at 140°C and a negative result is obtained in a test using a 25 mm cube
sanple at 140°C, a positive result is obtained in a test using a 100 nm
cube sanple at 120°C and the substance is to be transported in
packagi ngs with a volunme of nore than 450 litres.

(c) A positive result is obtained in a test using a 100 mm sanpl e cube
at 140°C and a negative result is obtained in a test using a 25 mm cube
sanple at 140°C and a positive result is obtained in a test using
a 100 mm cube sanple at 100°C

14.3.3.4 A substance should not be classified in Division 4.2 if:
(a) A negative is obtained in a test using a 100 nm cube sanple at 140°C

(b) A positive result is obtained in a test using a 100 nmm sanpl e cube
at 140°C and a negative result is obtained in a test using a 25 mm cube
sanple at 140°C, a negative result is obtained in a test using a 100 nm
cube sanple at 120°C and the substance is to be transported in
packagi ngs with a volunme not nore than 3 n?.

(c) A positive result is obtained in a test using a 100 mm sanpl e cube
at 140°C and a negative result is obtained in a test using a 25 nm cube
sanple at 140°C, a negative result is obtained in a test using a 100 nm
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cube sanple at 100°C and the substance is to be transported in
packagi ngs with a volunme not nore than 450 litres."

14.4.2.1 Append "and al so in the Recommendati ons on the Transport of
Danger ous Goods, Manual of Tests and Criteria, section 33."

14.5.1.2 Amend the text to read:

"The test nmethods and criteria for Class 4 are also given, with advice on
application of the tests, in Section 33 of the Reconmendati ons on the
Transport of Dangerous Goods, Manual of Tests and Criteria. Test nethods and
criteria for self-reactive substances are given in Part |l of the
Recomendati ons on the Transport of Dangerous Goods, Manual of Tests and
Criteria."

14.5.2 Repl ace the text of sub-section 14.5.2 with the foll ow ng:
"14.5.2.1 Prelimnary screening test

The substance in its comercial form should be forned into an unbroken strip
or powder train about 250 mmlong by 20 mm wi de by 10 nm hi gh on a cool,

i mpervi ous, |ow heat-conducting base plate. A hot flame (ninimm
tenperature 1000°C) froma gas burner (mininumdianmeter 5 mMmj shoul d be
applied to one end of the powder train until the powder ignites or for a
maxi mum of 2 minutes (5 mnutes for powders of netals or netal -alloys).

It should be noted whet her conbustion propagates al ong 200 nmof the train
within the 2 mnute test period (or 20 minutes for netal powders). |If the
subst ance does not ignite and propagate conbustion either by burning with
flame or snoul dering along 200 nm of the powder train within the 2 mnute
(or 20 minute) test period, then the substance should not be classified as a
flammabl e solid and no further testing is required. |If the substance
propagates burning of a 200 nmlength of the powder train in |ess

than 2 minutes or less than 20 mnutes for nmetal powders, the full test
programe in 14.5.2.2 should be carried out.

14.5.2.2 Burning rate test
14.5.2.2.1 Procedure

14.5.2.2.1.1 A nould 250 mmlong with a triangular cross-section of inner
hei ght 10 mm and width 20 mmis used to formthe train for the burning rate
test. On both sides of the mould, in the longitudinal direction, tw netal
sheets are mounted as lateral linmitations which extend 2 mm beyond t he upper
edge of the triangular cross-section (figure 14.3). An inpervious,

non- conmbusti bl e, | ow heat-conducting plate is used to support the sanple
train.

14.5.2.2.1.2 The powdered or granul ar substance, in its comercial form
shoul d be loosely filled into the nould. The nould is then dropped three
times froma height of 20 mmonto a solid surface. The lateral limtations
are then renoved and the inpervious, non-conbustible, |ow heat-conducting
plate is placed on top of the nould, the apparatus inverted and the nould
renoved. Pasty substances are spread on a non-conbustible surface in the form
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of a rope 250 mnmin length with a cross-section of about 100 mm¥. In the case
of a noisture sensitive substance, the test should be carried out as quickly
as possible after its renmoval fromthe container. The pile should be arranged
across the draught in a fume cupboard. The air speed should be sufficient to
prevent fumes escaping into the laboratory and should not be varied during the
test. A draught screen may be erected around the apparatus.

14.5.2.2.1.3 For substances other than nmetal powders, 1 m of a wetting

sol ution should be added to the pile 30 - 40 mm beyond the 100 nmtim ng zone.
Apply the wetting solution to the ridge drop by drop, ensuring the whole
cross-section of the pile is wetted without loss of liquid fromthe sides. The
liquid should be applied over the shortest possible length of the pile
consistent with avoiding |l oss fromthe sides. Wth nany substances, water
rolls off the sides of the pile, so the addition of wetting agents nay be
necessary. Wetting agents used should be free from conbustible diluents and
the total active matter in the wetting solution should not exceed 1% This
liquid may be added to a hollow up to 3 nmdeep and 5 mmin dianmeter in the
top of the pile.

14.5.2.2.1.4 Any suitable ignition source such as a small flame or a hot wire
of mninumtenperature 1000°C is used to ignite the pile at one end. Wen the
pile has burned a distance of 80 mm neasure the rate of burning over the

next 100 mm For substances other than nmetal powders, note whether or not the
wetted zone stops propagation of the flanme for at |east 4 m nutes. The test
shoul d be performed six times using a clean cool plate each tine, unless a
positive result is observed earlier.

14.5.2.2.2 Criteria for classification

14.5.2.2.2.1 Powder ed, granul ar or pasty substances should be classified in
Division 4.1 when the time of burning of one or nore of the test runs, in
accordance with the test nmethod described in 14.5.2.2, is less than 45 s or
the rate of burning is more than 2.2 nm's. Powders of netals or netal alloys
shoul d be cl assified when they can be ignited and the reaction spreads over
the whol e length of the sanple in 10 minutes or |ess.

14.5.2.2.2.2 For readily conbustible solids (other than netal powders),
Packi ng Group Il should be assigned if the burning tinme is less than 45 s and
the flame passes the wetted zone. Packing Goup Il should be assignhed to
powders of metal or netal alloys if the zone of reaction spreads over the
whol e | ength of the sample in five minutes or |ess.

14.5.2.2.2.3 For readily conbustible solids (other than netal powders),

Packing Goup Il should be assigned if the burning time is less than 45 s and
the wetted zone stops the flame propagation for at |east four ninutes.
Packing Goup Il should be assigned to nmetal powders if the reaction spreads

over the whole length of the sanple in nore than five minutes but not nore
than ten mnutes.”

14.5.3 Replace the text of sub-section 14.5.3 with the foll ow ng:

"14.5.3.1 Principle of the nethod and procedure
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Atest is perforned to deternmine if a solid ignites within five mnutes of
coming in contact with air. Wether a substance is a pyrophoric solid of
Division 4.2 is decided on the basis of the test result. Packing Goup | is
assigned to all pyrophoric solids.

One to two m of the powdery substance to be tested should be poured from
about 1 m height onto a non-conbustible surface and it is observed whether the
substance ignites during dropping or within 5 nminutes of settling. This
procedure shoul d be performed six tines unless a positive result is obtained
earlier.

14.5.3.2 Criteria for classification

If the sanple ignites in one of the tests, the substance should be considered
pyrophoric and should be classified in Packing Goup | of Division 4.2."

14.5.4 Replace the text of sub-section 14.5.4 with the follow ng:
"14.5.4.1 Principle of the nethod

Atest is perforned to determine if a liquid ignites when added to an inert
carrier and exposed to air for five mnutes. |If no ignition occurs then the
second part of the test is perfornmed to determine if it chars or ignhites a
filter paper. Wether a substance is a pyrophoric liquid of Division 4.2 is
deci ded on the basis of the test result. Packing Goup | is assigned to al
pyrophoric |iquids.

14.5.4.2 Procedure

14.5.4.2.1 A porcelain cup of about 100 nm di aneter and sone di at omaceous
earth or silica gel is required for the first part of the test, and small pore
size filter paper for the second part.

14.5.4.2.2 A porcelain cup of about 100 mm di anmeter should be filled with
di at omaceous earth or silica gel at roomtenperature to a hei ght of

about 5 mMm Approximately 5 m of the liquid to be tested should be poured
into the prepared porcelain cup and it is observed if the substance ignites
within 5 mnutes. This procedure should be perforned six tinmes unless a
positive result is obtained earlier. |If a negative result is obtained then
the procedure in 14.5.4.2.3 should be foll owed.

14.5.4.2.3 A 0.5 nm test sanple should be delivered froma syringe to an
i ndented dry filter paper. The test should be conducted at 25 + 2°C and a
relative humidity of 50 + 5% Cbservations are nade to see if ignition or
charring occurs on the filter paper within five mnutes of addition of the
liquid. This procedure should be perforned three tines using fresh filter
paper each tine unless a positive result is obtained earlier

14.5.4.3 Criteria for classification
If the liquid ignites in the first part of the test, or if it ignites or chars

the filter paper, it should be considered to be pyrophoric and shoul d be
classified in Packing Goup | of Division 4.2."
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14.5.5 Repl ace the text of sub-section 14.5.5 with the follow ng:
14.5.5.1 Principle of the nethod

14.5.5.1.1 Tests are perfornmed to deternmine if substances in a 25 mmor 100
nm sanpl e cube, at test tenperatures of 100°C, 120°C or 140°C, undergo

spont aneous i gnition or dangerous self-heating which is indicated by a 60°C
rise in tenperature over the oven tenperature within 24 hours. The
classification scheme is illustrated in figure 14.4. These criteria are based
on the self-ignition tenperature of charcoal, which is 50°C for a sanple cube
of 27 n¥. Substances with a tenperature of spontaneous conbustion higher
than 50°C for a volume of 27 n? should not be assigned to Division 4.2.

Subst ances with a spontaneous ignition tenperature higher than 50°C for a

vol une of 450 litres should not be assigned to Packing Goup Il of

Di vision 4. 2.

14.5.5.1.2 |f dangerous self-heating does not occur with the substance in
a 100 nm sanpl e cube at 140°C then the substance is not a self-heating
substance of Division 4.2

14.5.5.1.3 |f dangerous self-heating occurs with the substance in a 100 nm
sanpl e cube at 140°C then a test with the substance in a 25 mm sanpl e cube
shoul d be perfornmed at 140°C to determine if it should be assigned to Packing
Goup I1I.

14.5.5.1.4 |f dangerous self-heating occurs at 140°C with the substance in
a 100 nm sanpl e cube, but not a 25 nm sanple cube, then a test with the
substance in a 100 mm sanpl e cube shoul d be perforned:

at 120°Cif it is to be transported in packagi ngs of not nore than 3 n?
vol une; or

at 100°C if the substance is to be transported in packagi ngs of not nore
than 450 litres vol une.

Whet her Packing Group Il of Division 4.2 is assigned or the substance is not
a self-heating substance of Division 4.2, in the packaging to be used, is
deci ded on the basis of the test results.

14.5.5.2 Procedure
14.5.5.2.1 The followi ng apparatus is required:
a hot-air circulating type of oven with an inner volunme of nore
than 9 litres and capable of controlling the internal tenperature
at 100°C, 120° or 140°C = 2°C,
cubi c sanple containers of 25 mmand 100 nm si de, nmade of stainless
steel net with a mesh opening of 0.05 nm with their top surface open;

and

Chromnel - Al unel thernocouples of 0.3 nmdianeter; one placed in the
centre of the sample and anot her between the sanpl e container and
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t he oven wal |

Each sanpl e contai ner should be housed in a cubic container cover made from a
stainless steel net with a mesh opening of 0.60 mm and slightly larger than
the sanple container. In order to avoid the effect of air circulation, this
cover is installed in a second stainless steel cage, nmade froma net with a
mesh size of 0.60 nmmand 150 x 150 x 250 nmin size.

14.5.5.2.2 The sanple, powder or granular, in its conmercial form should be
filled to the brimof the sanple container and the contai ner tapped severa
times. If the sanple settles, nore is added. If the sanple is heaped it shoul d
be levelled to the brim The container is housed in the cover and hung at the
centre of the oven. The oven tenperature should be raised to 140°C and kept
there for 24 hours. The tenperature of the sanple and of the oven should be
recorded continuously. The first test */ should be conducted with a 100 nm
cube sanple. A positive result is obtained if spontaneous ignition occurs or
if the tenperature of the sanple exceeds the oven tenperature by 60°C. If a
negative result is obtained, no further test is necessary. |If a positive
result is obtained, a second test should be conducted at 140°C with a 25 nm
cube sanple to determi ne whether or not Packing Goup Il should be assigned.
If a positive result is obtained at 140°C with the substance in a 100 nm
sanpl e cube, but not a 25 mm sanpl e cube, then an additional test with the
substance in a 100 mm sanpl e cube shoul d be perforned:

at 120°C if the substance is to be transported in packagi ngs of
not nore than 3 n¥ vol une; or

at 100°C if the substance is to be transported in packagi ngs of
not nore than 450 litres vol une.

*/ The test nmay be perforned in any order. For exanple, if it is
expected that a positive result will be obtained using a 25 mm cube sanpl e then
for safety and environmental protection, the first test may be performed with
a 25 nmcube sanple. If a positive result is obtained then a test with a 100 nm
cube sanple is not necessary.
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Figure 14.4: CLASSI FI CATI ON OF SELF- HEATI NG SUBSTANCES

I 1
| NEW SUBSTANCE |
I ]
I
|
|
|
|
Y
\ ‘ \ I 1
|Does the substance self-heat | No | Not a self-heating substance |
/when tested in a 100 nm | | of Division 4.2 \
|sanpl e cube at 140°C ? \ L |
| |
\
| Yes
|
|
T
| !
|Does the substance self-heat| Yes i ]
lwhen tested in a 25 nm | | Packing Group Il */ |
|sanpl e cube at 140°C ? \ ! ]
| |
\
| No
|
|
Y
\ ‘ \ I 1
|Does the substance self-heat | No | Exenpted if transported in |
lwhen tested in a 100 mm | »{ packagi ngs of not nore than]|
|sanpl e cube at 120°C ? \ | 3 cubic netres vol unme I
| | L J|
\
| Yes
|
|
|
Y
\ ‘ \ I 1
|Does the substance self-heat | No | Exenpted if transported I
lwhen tested in a 100 mm | | in packagi ngs of not nore |
|
|

|sanpl e cube at 100°C ? | than 450 litres vol une I
| I|

I
|
|
|
|
|
* I 1
‘ | Packing Group Il */ |

*/ Substances with a tenperature for spontaneous conbustion hi gher than 50°C
for 27 n? should not be classified in Division 4.2.

14.5.5.3 OCriteria for classification
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14.5.5.3.1 A positive result is obtained if spontaneous ignition occurs or if
the tenperature of the sanple exceeds the oven tenperature by 60°C during
the 24 hour testing tine. Oherwise, the result is considered negative.

14.5.5.3.2 A substance should be classified in Division 4.2 if:

(a) A positive result is obtained in a test using a 25 nm cube sanpl e
at 140°C.
(b) A positive result is obtained in a test using a 100 mm sanpl e cube

at 140°C and a negative result is obtained in a test using a 100 mm cube
sanple at 120°C and the substance is to be transported in packages wth
a volune of nore than 3 nt.

(c) A positive result is obtained in a test using a 100 nmm sanpl e cube
at 140°C and a negative result is obtained in a test using a 100 nm cube
sanpl e at 100°C and the substance is to be transported in packages wth
a volunme of nore than 450 litres.

(d) A positive result is obtained in a test using a 100 mm sanpl e cube
at 140°C and a positive result is obtained in a test using a 100 mm cube
sanpl e at 100°C."

14.5.6 Repl ace the text of sub-section 14.5.6 with the follow ng:
14.5.6.1 Principle of the nethod

The test nethod can be applied to solid and |iquid substances. It is not
applicable to pyrophoric substances. The substance should be tested in its
conmercial format anbient tenperate (20°C) by bringing it into contact with
water. |If during any stage of the test the gas enitted ignites then no further
testing is necessary and the substance should be assigned to Division 4.3. |If
spont aneous ignition of the emtted gas does not occur then the final stage of
the test should be perfornmed to determine the rate of emission of flamrable
gas. \Wether a substance is a water-reactive substance of Division 4.3 and,

if so, whether Packing Goup I, Il or IIl should be assigned is decided on the
basis of the test result.

14.5.6.2 Procedure

14.5.6.2.1 The substance should be tested according to the procedures
described bel ow, if spontaneous ignition occurs at any stage then no further
testing is necessary. If it is known that the substance does not react
violently with water then proceed to 14.5.6. 2. 5.

14.5.6.2.2 A snall quantity (approximately 2 mmdianeter) of the test

subst ance shoul d be placed in a trough of distilled water at 20°C. It is
not ed:

(i) whet her any gas is evol ved; and

(ii) i f spontaneous ignition of the gas occurs.

14.5.6.2.3 A small quantity of the test substance (approximtely 2 nm
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di aneter) should be placed on the centre of a filter paper which is floated
flat on the surface of distilled water at 20°C in a suitable vessel, e.qg.

a 100 mm di aneter evaporating dish. The filter paper is to keep the substance
i n one place, under which condition the Iikelihood of spontaneous ignition of
any gas is greatest. It is noted:

(i) whet her any gas is evol ved; and
(ii) i f spontaneous ignition of the gas occurs.

14.5.6.2.4 The test substance should be made into a pile approximtely 20 mMm
hi gh and 30 mm dianeter with a hollowin the top. A few drops of water are
added to the hollow It is noted whether

(i) any gas is evolved; and
(ii) i f spontaneous ignition of the gas occurs.

14.5.6.2.5 For solid substances, the package should be inspected for any
particles of < 500 umdianeter. |f that powder constitutes nore than 1%
(rmass) of the total, or if the substance is friable, then the whole of the
sanpl e should be ground to a powder before testing to allow for a reduction in
particle size during handling and transport. Qtherwise, as for liquids, the
substance should be tested in its commercial state. This test should be
performed three tines at anbient tenperature (20°C) and at nospheric pressure.
Water is put into the dropping funnel and enough of the substance (up to a
maxi mum mass of 25 g) to produce between 100 mi and 250 ml of gas is wei ghed
and placed in a conical flask. The tap of the dropping funnel is opened to |et
the water into the conical flask and a stop watch is started. The vol une of
gas evolved is neasured by any suitable nmeans. The tinme taken for all the gas
to be evolved is noted and where possible, internediate readings are taken
The rate of evolution of gas is calculated over 7 hours at 1 hour intervals.
If the rate of evolution is erratic or is increasing after 7 hours, the
nmeasuring time should be extended to a maximumtinme of 5 days. The five day
test may be stopped if the rate of evolution becones steady or continually
decreases and sufficient data has been established to assign a packi ng group
to the substance or to deternine that the substance shoul d not be classified
in Division 4.3. |If the chemical identity of the gas is unknown, the gas
shoul d be tested for flammability.

14.5.6.3 Criteria for classification
14.5.6.3.1 A substance should be classified in Division 4.3 if:
(a) spont aneous ignition takes place in any step of the test procedure; or

(b) there is an evolution of a flanmable gas at a rate greater than 1 litre
per kil ogram of the substance per hour

14.5.6.3.2 Packing G oup | should be assigned to any substance which reacts
vigorously with water at anbient tenperatures and generally denonstrates a
tendency for the gas produced to ignite spontaneously, or which reacts readily
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with water at anbi ent tenperatures such that the rate of evol ution of
fl amrabl e gas is equal to or greater than 10 litres per kil ogram of substance
over any one mnute period.

14.5.6.3.3 Packing Group Il should be assigned to any substance which reacts
readily with water at anbient tenperatures such that the maxi numrate of
evolution of flammble gas is equal to or greater than 20 litres per kil ogram
of substance per hour, and which does not neet the criteria for Packing

Goup I.

14.5.6.3.4 Packing Group Il should be assigned to any substance which
reacts slowy with water at anbient tenperatures such that the nmaxi numrate of
evolution of flammable gas is greater than 1 litre per kil ogram of substance
per hour, and which does not neet the criteria for Packing Goups | or II."

Appendi x C

AVENDVENTS TO THE GENERAL | NTRODUCTI ON AND PART | OF THE
RATI ONALI ZED MANUAL OF TESTS AND CRI TERI A

GENERAL TABLE OF COMVENTS
Delete "(" in entry 14.

Add a new appendix 5 entry to read
"Exanpl e of a vent sizing nethod"

10.3.3. 4 Amend the second and third sentences to read: "If the article or
packaged articles pass test type 4 (a), test type 4 (b) is
performed. Packaged substances are subjected to test type 4 (b)
only. If the product fails either test type 4 (a) or 4 (b), it
shoul d be rejected.”

11.3.1 Insert "apparent" before "density" (three tinmes) and del ete
the sentence "The density of liquids may be deterni ned by
ot her means."

11.4.1.5 Insert a full set of USA Series 1 UN Gap test results:
Subst ance Appar ent Fragment ati on Wt ness Resul t
density I ength pl ate
(kg/ nt) (cm
Ammonium nitrate, prills 800 40 Doned
+
Ammoni um nitrate, 200 pm 540 40 Hol ed +
Ammonium nitrate/fuel oil, 94/6 880 40 Hol ed
+
Ammoni um perchl orate, 200 pm 1190 40 Hol ed +
Ni t r omet hane 1130 40 Hol ed +
Ni t r omet hane/ net hanol , 55/ 45 970 20 Doned —
PETN | act ose, 20/ 80 880 40 Hol ed +
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PETN/ | act ose, 10/ 90 830 17 No dammge —
TNT, cast 1510 40 Hol ed +
TNT, flaked 710 40 Hol ed +
11.6.1. 2.6 Repl ace "card" by "insul ation".
12.3.1 Insert "apparent" before "density" (three tinmes) and delete the sentence "The density of

liquids may be determ ned by other neans.”

12.4.1.5 Insert full set of USA Series 2 UN Gap test results:
Subst ance Appar ent Fragment ati on Wt ness Resul t
density I ength pl ate
(kg/ nt) (cm
Ammonium nitrate, prills 800 25 Doned
Ammonium nitrate, 200 pm 540 40 Hol ed +
Amonium nitrate/fuel oil, 94/6 880 40 Hol ed
+
Ammoni um perchl orate, 200 um 1190 0 No dammge —
Ni t r omet hane 1130 0 No dammge —
PETN/ | act ose, 20/ 80 880 40 Hol ed +
TNT, cast 1510 20 No dammge —
TNT, flaked 710 40 Hol ed +
12.6.1.2.6 Repl ace "card" by "insul ation".
13.4.1.4.2 Replace " at least 5 out of" by "at least 1 out of".
13.4.2.5 Add a new Netherlands result to read:
Subst ance Lim ting inpact energy Resul t
(J3)
Lead styphnate 5 —
13.5.1.5 Add a new Netherlands result to read:
Subst ance Limting | oad Resul t
(N)
Lead styphnate 2 +
13.6.1.3.3 Amrend the text in brackets to read: "(or 100 cn? if the density is |ess than 1000
kg/ ne) ",
14.4.1. 4 Amend (e) to read:

"(e)

15.5.2.2

Danger ous exudation occurs i.e. explosive is visible outside the article(s)."

Anmend "An igniter consisting of black powder

of 5.0 g of black powder

' to read:

"An igniter consisting
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PART |

Figure 20.1 (b)

Appendi x D
AVENDMVENTS TO PARTS Il AND 111, AND THE APPENDI CES OF THE

RATI ONALI ZED MANUAL OF TESTS AND CRI TERI A

Amend arrow into Exit G

21.2.1 Amend the last sentence to read: "If a liquid is being considered for transport in tank-
containers or IBCs wth a capacity exceeding 450 litres, a cavitated version of Series A

may be

used (see appendi x 3)

21.2.2 Replace the last two sentences by: "For transport in packages (excluding IBCs), if the
screening procedure indicates that a Series Atest is not needed, the question in Box 1 is
answered with a "no". However, if the substance is being considered for transport in tank
containers or |BCs, or for exenption, then a Series Atest is required unless the result
of a Series Atest on a formulation of the substance with a higher concentration and the
same physical state is "No"."

21.3.1 Insert

"apparent" before "density" (three times) and delete the sentence "The density of

liquids may be determ ned by other neans.”

21.3.4 Amend text to read "The prelimnary procedure should be carried out before perform ng
these tests (see section 20.3)"

21.3.5 Insert

a new paragraph 21.3.5 to read

"21.3.5 Wen a fresh batch of steel tubes is used, calibration tests using water (for
tests on liquids) and an inert, organic solid (for tests on solids) should be performed to
determ ne the average bl ank fragnentation length. The "No" / "Partial" criteria should be

set to

21.4.1.2

21.4.1.4.2

21.4.1.5

21.4.2.4.2

21.4.3.4.2

1.5 tines the average bl ank fragnentation | ength."
Del ete the last two sentences

Repl ace the first sentence after "partial": by "the tube is not fragnmented

conpl etely but the average tube fragnentation |ength (average over the two tests)
is greater than 1.5 times the average fragmentation length found with an inert
material with the same physical state; and ...."

Repl ace the first sentence after "No": by : "the fragnentation length is equal to
or smaller than 1.5 tinmes the average fragnentation length found with an inert
material with the same physical state; and"

Change the apparent density for entry N, N -dinitrosopentanethyl ene tetranine, 80%
with 17%inorganic solid and 3 % mineral oil to "500".

Repl ace the sentence after "partial": by "the tube is not fragnmented conpletely
but the average tube fragnentation |ength (average over the two tests) is greater
than 1.5 tinmes the average fragnmentation length found with an inert material with
the sane physical state"

Repl ace the sentence after "No": by : "the fragnentation length is equal to or
smaller than 1.5 tinmes the average fragnentation length found with an inert
material with the same physical state"

Repl ace the sentence after "partial": by "the tube is not fragnmented conpletely
but the average tube fragnentation |ength (average over the two tests) is greater
than 1.5 tinmes the average fragnmentation length found with an inert material with
the sane physical state"

Repl ace the sentence after "No": by : "the fragnentation length is equal to or
smaller than 1.5 tinmes the average fragnentation length found with an inert
material with the same physical state"
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21.4.3.5 Add to the table "Exanples of results":
Subst ance Appar ent density Fragmented | ength Resul t
(kg/ nt) (cm
2,5-Dinethyl-2.5-di-(tert-butyl peroxy)- 34
Parti al
hexyne- 3

tert-Butyl peroxy- 2-ethyl hexanoat e 25

Parti al

tert-Butyl peroxybenzoate 25

Parti al

Di benzoyl peroxi de, 75% wi th water 685 40 Yes

Di | aur oyl per oxi de 564 28 No

2,2'-Azodi (i sobutyronitrile) 366 40 Yes

21.4.4.2 Change the sentence "The tube is instrunented ...." to "The tube may be
instrunmented ..." and delete after "as shown in figure 21.4.4.1" the rest of
the sentence.

21.4.4. 4.1 Anend item (b) to read "if neasured, the rate of propagation in the substance" and
delete item (c)

21.4.4.4.2 Anend to read after "yes":- "the tube is fragnented conpletely".
Anend to read after "partial": "the tube is not fragnented conpletely but the
average tube fragnmentation |ength (average over the two tests) is greater than 1.5
times the average fragnentation length found with an inert naterial with the sane
physi cal state"
Anend to read after "No": "the fragnmentation length is equal to or smaller than
1.5 times the average fragmentation length found with an inert material with the
sane physical state"

21.4.4.5 Add to the table "Exanples of results":

Subst ance Apparent density Fragnented | ength Resul t

(kg/ nt) (cm
2,5-Dinethyl -2.5-di-(tert-butyl peroxy)- 30
Parti al
hexyne- 3

tert-Butyl peroxy- 2-et hyl hexanoat e 23

No

tert-Butyl peroxybenzoate 28

Parti al

Di benzoyl peroxi de, 75% with water 697 22 No

Di | aur oyl per oxi de 580 32 Parti al

2,2' -Azodi (i sobutyronitrile) 346 50 Yes

22.3 Add existing text to new sub paragraph 22.3.1
Add new sub paragraph 22.3.2 with text "The prelimnary procedure should be
carried out before performng this test (see section 20.3)"

23.3.1 Anend to read "The prelimnary procedure should be carried out before performng
these tests (see section 20.3)

23.4.1.2 Renmove underline and change heading to italics.
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23.4.1.2.6 Change "card" to "insulation".
23.4.1.5 Add the followi ng Netherlands and German results:
Subst ance Maxi mum Time for a pressure Resul t

pressure rise frome690 to

2070 kPa

(kPa) (ms)
Azodi car bonami de > 2070 63 Yes, slowy
Azodi car bonami de, 67% wi th zinc oxide > 2070 21 Yes, rapidly
2,2' -Azodi (i sobutyronitrile) > 2070 68 Yes, slowy
2,2'-Azodi (2-met hyl butyronitrile) > 2070 384 Yes, slowy
2- Di azo- 1- napht hol - 5- sul phohydr azi de > 2070 14 Yes, rapidly
2, 5- Di et hoxy- 4- mor phol i nobenzene- > 2070 308 Yes, slowy

di azonium tetrafl uoroborate, 97%
4- Ni t r osophenol > 2070 498 Yes, slowy
23.4.2.3.2 Add to the | ast sentence "and there are no |unps."
23.4.2.3.3 Anend the fifth sentence to read: ., or alternatively, if noignition occurs
within five mnutes the gas burner is renmoved and extinguished."
23.4.2.5 Add the followi ng Netherlands and German results:
Subst ance Sanpl e Tenper ature Propagati on Resul t
nass rate
(9) (°9 (nmt's)

Azodi car bonami de 174 50 0.35 Yes, slowy
2,2' -Azodi (i sobutyronitrile) 101 45 b/ No
4-Ni trosophenol 130 35 0.90 Yes, slowy

b/ Pul sating flane, extinguishing of flame; no stable propagation under test conditions.
24.3 Add existing text to new sub paragraph 24.3.1
Add new sub paragraph 24.3.2 with text "The prelimnary procedure should be
carried out before performng this test (section 20.3)."
Table 25.1 Append to both footnotes: "in conmbination with one of the other tests"
25.3.1 Anend to read "The prelimnary procedure should be carried out before performng
these tests (see section 20.3)."
25.4.1.5 Add the following results:
Subst ance Sanpl e Lim ting dianeter Type of Resul t
mass fragnmentation
(9) (nm) al
Azodi car bonami de 20 1.5 "E Medi um
Azodi car bonam de, 67% 24 1.5 "E Medi um
with zinc oxide
2.2'-Azodi (2, 4-di nethyl valeronitrile) 17.5 <1.0 "o No
2,2'-Azodi (i sobutyronitrile) 15 3.0 " E Vi ol ent
Benzene- 1, 3- di sul phohydr azi de 12.0 "E Vi ol ent
Benzene- 1, 3-di sul phohydr azi de, 2.0 F
Vi ol ent
70% with mneral oil
Benzene sul phohydrazi de 18.5 1.0 F

Low



ST/ SG AC. 10/ 21/ Add. 4

page 35
2- Di azo- 1- napht ol - 5- sul phochl ori de 19.0 2.5 "F"
Vi ol ent
N, N -Di ni troso-N, N -di net hyl - 18.0 4.0 "E" Vi ol ent
terepht hal am de 70% with mneral oil
4-Ni trosophenol 17.0 <1.0 A Low
Del ete the followi ng results:
Di nyri styl peroxydicarbonate, 42% stable, dispersion, in water
Di per oxy dodecane diacid, with 87% sodi um sul phate and nmagnesi um sul phat e
In footnote b/, anend " < 1.0 ni' to read "< 1.0 mt'.
25.4.2.5 Add the followi ng Netherlands and German results:
Subst ance Limting dianeter Resul t
(nm)
Azodi car bonami de 1.5 Low
2,2'-Azodi - (2,4-dimethyl valeronitrile) 6.0 Medi um
2,2' -Azodi (i sobutyronitrile) 5.5 Medi um
2,2' -Azodi (2-met hyl butyronitrile) 6.0 Medi um
2, 5- Di et hoxy- 4- nor phol i nobenzene- <1.0 No
di azonium tetrafl uoroborate, 97%
4-Ni trosophenol 1. 0%/ Low

*/ test carried out with a 50 g sanple
25.4.3.4.1 Change in first sentence "largest" to "snallest"

Figure 26.4.2.2 Amend figure to show 20 nmdinension as in Fig. 7.3.2 of current nanual
(ST/ SG AC. 10/ 11/ Rev. 1).

Figure 26.4.2.3 Amend (twice) figures to show 20 mmdinmensions as in Fig. 7.3.3 of current
manual ( ST/ SG AC. 10/ 11/ Rev. 1).

26.4.3.5 Add new Gernan results:
Subst ance Sanpl e Expansion Resul t

ness

(9) (cn¥/ 10 g)
Azodi car bonami de 9 No
2,2' -Azodi (i sobutyronitrile) 26 al Not | ow
Benzene- 1, 3-di sul phohydr azi de 50 a/ Not | ow
Benzene- 1, 3-di sul phohydr azi de, 11 a/ Low

70% with mineral oil

Benzene sul phohydrazi de 8.4 8 No
N, N - Di ni trosopent anet hyl ene tetramni ne 147 al Not | ow

N, N - Di ni tr osopent anet hyl ene tetram ne 80% 10.2 7 b/ No
with 17%inorganic solid and 3% m neral oil

4-Ni trosophenol 7.3 11 Low
b/ Initiation with 3 detonators gives 123 cn?¥/ 10 g, Not | ow
26.4.4.5 Add new Net herlands results
Subst ance Aver age net expansion Result
(cn?)
2,2'-Azodi (i sobutyronitrile) 18 Not | ow

2,2'-Azodi (2- et hyl butyronitrile) 14 Not
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| ow

26.4.5.5 Add new Net herl ands result:

Subst ance F-val ue Resul t

(J/9)

2,2'-Azodi (i sobutyronitrile) 101 Not

| ow

28.3.2 Append to the | ast sentence: "i.e. representative of both
the netal (s) and the area of contact."

28.3.4 Append to the first sentence: "provided extra care is

t aken. "

28.3.5 Change "Ln" to "In".

28.3.6 Change "Ln" to "In" (twice)

28.4.1.3.1 Add, as a new first sentence: "The package shoul d be wei ghed."

28.4.1.3.2 Anmend the text to read:

"28.4.1.3.2 The sanple is heated and the tenperature of the sanple and test
chanber continuously nonitored. The tine is noted at which the sanple
tenperature reaches a tenperature 2°C bel ow the test chanber tenperature. The
test is then continued for a further seven days or until the sanple
tenperature rises to 6°C or nore above the test chanber tenperature if this
occurs sooner. Note the time taken for the sanple to rise fromthe 2°C bel ow
the test chanmber tenperature to its maxi numtenperature.”

28.4.1.3.4 In the second sentence, delete "In this test".

28.4.1.4.1 Del ete "undergoes sel f-accel erati ng deconposition and"
28.4.1.5 Change "litre" to "litres" for the last entry.

Figure 28.4.1.1 Change "litre" to "litres" in (B)

28.4.2.2.1 Change "A stainless steel”" to "An inert".

28.4.2.3.1 Amend (b) to read:

"(b) Heat the sanmple in 20°C steps using the internal heating systemat a
known power rating, e.g. 0.333 or 1.000 W and determi ne the heat |osses

at 40°C, 60°C, 80°C and 100°C."
Delete (c) and reletter "(d)" to "(c)".
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28.4.2.4.6 In the second | ast sentence, change "nearest" to "next higher".

28.4.2.5 Amend the headi ngs and add Netherlands results to read:

Subst ance Mass Packagi ng Heat | osses per SADT
unit nass
(ko) (MW kg. K)
(°0
Azodi car bonami de 30 1G 100 > 75
tert-Butyl peroxybenzoate 25 6HGE2 70
55
tert-Butyl peroxy-2-ethyl hexanoate 25 6HGE2 70
40
tert-Butyl peroxypival ate 25 6HGE2 70
25

Figure 28.4.2.2 and Figure 28.4.3.2 replace with follow ng new figure.

28.4.3.1.2 Change "heat sink" to "al uni ni um bl ock"
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Y
L]
(A) Heat generation curve
B) Line with gradient equal to the rate of heat loss and tangential to the heat generation curve
© Critical ambient temperature (intercept of heat loss line with the abscissa)
(D) Self-accelerating decomposition temperature (SADT) - critical ambient temperature rounded

up to next higher multiple of 5°C
X) Temperature
) Heat flow (generation or loss) per unit mass

Figure 28.4.2.2 & 28.4.3.2: EXAMPLE OF DETERMINATION OF SADT
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28.4.3.5 Amend t he headi ngs and add Netherlands results to read:

Subst ance Mass Packagi ng Heat | osses per SADT
unit nass
(ko) (MW kg. K)
(°0
Azodi car bonam de 30 1G 100 > 75
tert-Butyl peroxybenzoate 25 6HGE2 70
55
tert-Butyl peroxy-2-ethyl hexanoate 25 6HGE2 70
40
tert-Butyl peroxypival ate 25 6HGE2 70
25

Multiply the current nunbers in the heat |osses colum by 1000 to convert them
to MV kg.K and add "(95% " to the |last substance entry.

28.4.4.3.1 Anend the start of the second sentence to read: "Fill the Dewar
vessel 80% of its volune with ..."

28.4.4.3.2 Anend the text to read:

"28.4.4.3.2 The sanple is heated and the tenperature of the sanple and test
chanber continuously nonitored. The tine is noted at which the sanple
tenperature reaches a tenperature 2°C bel ow the test chanber tenperature. The
test is then continued for a further seven days or until the sanple
tenperature rises to 6°C or nore above the test chanber tenperature if this
occurs sooner. Note the time taken for the sanple to rise fromthe 2°C bel ow
the test chanber tenperature to its maxi numtenperature.”

28.4.4.4.1 Delete "undergoes sel f-accel erating deconposition and"

28.4.4.5 Del ete the headi ng "Packaging". For the third last entry, append
"(66%" to the substance name. Anend the second last entry to read
"Diisotridecyl " In footnote a/, amend to read "litres"

PART 111

33.2.1.1.1 Change the references "33.1.1" to "33.2.1.3", "14.1 of the
Recomendati ons” to "33.2.1.1.1" and "33.1.1.4" to "33.2.1.4".

Figure 33.2.1.1.1 Copy figure 14.1 fromthe Reconmendati ons.
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33.3.1.1.1 Change the references "33.2.1.4 to 33.2.1.6" to "33.3.1.4
to 33.3.1.6".

33.3.1.3.1 Change the reference "33.2.1.4" to "33.3.1.4".

33.3.1.3.2 Change the reference "33.2.1.5" to "33.3.1.5".

33.3.1.3.3.1 In the first sentence, insert after "or": "dangerous self-
heating, which is indicated by".

Insert the foll owing sentence before the |ast sentence: "Substances with a
spont aneous ignition tenperature higher than 50°C for a volume of 450 litres
shoul d not be assigned to Packing Goup Il of Division 4.2."

33.3.1.3.3.2 I nsert "dangerous" before "sel f-heating"

33.3.1.3.3.3 I nsert "dangerous" before "self-heating"

33.3.1.3.3. 4 I nsert "dangerous" before "self-heating"

Del ete "nobre than 450 litre volunme but” fromthe first indent.

Figure 33.3.1.3.3.1 Arend "Shoul d be considered for exenption" to read
"Exenpted" (tw ce)

33.3.1.6.3 */ Amend t he beginning of the footnote to read: "The tests may
be performed in any order. For exanple, if it is expected ..."

33.3.1.6.4.4 Insert a new (a) to read:

"(a) A positive result is obtained in a test using a 100 nmm sanpl e cube at
140°C and a negative result is obtained in a test using a 25 nm cube
sanpl e at 140°C and the substance is to be transported in packages with
a volune of nore than 3 n¥."

Reletter (a) and (b) to (b) and (c) respectively.

33.3.1.6.5 For entry "N ckel catalyst granules with 50%white oil", re-align
and insert cube sizes of "100" and "25"

34.3.1 The second sentence should be interchanged with the second
sentence of 34.3.2.

Del ete "and any toxic or corrosive subsidiary risks" and insert: "also"
bet ween "see" and "Precendence"

34.3.2 The second sentence shoul d be interchanged with the second
sentence of 34.3.1 and the reference should be to section "11.2.2" of the
Recomendat i ons.

Del ete "and any toxic or corrosive subsidiary risks" and insert: "also"
bet ween "see" and "Precendence"

34.4.1.2.1 Replace "seived" by "sieved" and change "ground" to "not ground"

34.4.1.2.2 */ Insert at the beginning of the footnote "Source reference

34.4.1.2.5 Anend the second sentence to read: "The fune extraction system.."
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34.4.1.4.2 In the last sentence, change "additional" to "other"
34.4.1.5 Del ete the heading "Particle size", amend "M xtures of reference
substance to fuel" to read "Burning tine (s) for mxtures of reference
substance to cellulose". Change "d/" to "a/" and delete footnote "d/".
In footnote ¢/, change to "currently”
Figure 34.4.1.1 Delete "m' (tw ce)
34.4.2.1 Amend "forma deflagrating mixture with a fuel" to read "increase

the burning rate or burning intensity of a conbustible substance".

34.4.2.2.5 */ Insert at the beginning of the footnote "Source reference
34.4.2.2.7 Insert a new paragraph to read:

"34.4.2.2.7 The concentration of the substance tested should be specified in
the report. |If saturated solutions are tested, they should be prepared

at 20°C."

34.4.2.5 Insert new Swedi sh results to read:

"34.4.2.5 Exanples of results

Subst ance Mean pressure Resul t
rise tine for a
1:1 mixture with cellul ose

(ns)
Ammoni um di chromat e, saturated aqueous sol ution 20800
Not Div. 5.1
Calciumnitrate, saturated aqueous sol ution 6700
Not Div. 5.1
Ferric nitrate, saturated aqueous sol ution 4133
P.G Il
Li t hi um perchlorate, saturated aqueous sol ution 1686
P.G 11
Magnesi um perchl orate, saturated aqueous sol ution 777
P.G 11
Ni ckel nitrate, saturated aqueous sol ution 6250
Not Div. 5.1
Nitric acid, 65% 4767 al
P.G III b/
Perchloric acid, 50% 121 a/
P.G 11
Perchloric acid, 55% 59 P.G |
Pot assium nitrate, 30% aqueous sol ution 26690
Not Div. 5.1
Silver nitrate, saturated aqueous sol ution c/

Not Div. 5.1
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Sodi um chl orate, 40% aqueous sol ution 2555 a/
P.G 11

Sodium nitrate, 45% aqueous sol ution 4133
P.G Il

I nert substance

Wat er: cel | ul ose c/

al Mean val ue frominter-|aboratory conparative trials

b/ Packing Goup Il by the test but Cass 8 by the Precedence of Hazards
tabl e

c/ Maxi mum pressure of 2070 kPa not reached"

Figure 33.4.2.3 Amend the | egend to read:

(A Ignition coil

(B) I nsul ation

(O El ectrodes

(D) Firing plug

38.3.2.2 Change the reference from"38.2.3" to "38.3.4".

38.3.3.1 Change the reference from"38.2.4" to "38.3.4".

38.3.4.3.1 Change the references from"38.3.4.3.2.2 and 38.3.4.3.2.3"

to "38.3.4.3.2.2.2 and 38.3.4.3.2.2.3"

38.3.4.7.1 Insert at the beginning of (a), "in the case of tests T.1 to T.6".
In the first line of (b) and (c), delete "unless" and append "; or"
38.3.4.7.2 Insert at the beginning of (a), "in the case of tests T.1 to T.6"

CONTENTS OF APPENDI CES

Insert a new headi ng to read:
EXAMPLE OF A TEST METHOD FOR VENT Sl ZI NG'

||5

Figure Al.2
t he USA

Appendi x 3

Appendi x 4

Insert a revised specification for USA detonator to be supplied by

In 1, change "23" to "28".

For CGermany, change "Fachgruppe 4.3" to "Abteilung 4"
For Sweden, insert a new entry to be supplied.
For Switzerland, insert the code "CH'.
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Insert a new entry for Spain to read:
SPAIN E Laboratorio Oficial Mdariaga (LOVW
Al enza 1y2
Madri d 28002
Spai n

Insert a new appendix 5, (to be edited).




