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1. The Group of Rapporteurs held its thirty-seventh session from 7 to 
11 March 1988. Rapporteurs from the following countries participated, 
Canada, France, Germany, Federal Republic of, Japan, Netherlands, 
Norway, Sweden, Union of Soviet Socialist Republics, United Kingdom, 
United States of America. Observers were present from, Finland, Switzerland, 
the United Nations Environment Programme (UNEP) and the following specialized 
agencies were represented, International Atomic Energy Agency (IAEA), 
International Maritime Organization (IMO), International Civil Aviation 
Organization (ICAO). The following non-governmental organizations were also 
represented, International Organization for Standardization (ISO), 
International Air Transport Association (IATA), International Road Transport 
Union (IRU)1 the Hazardous Materials Advisory Council (HMAC)1 the European 
Council of Chemical Manufacturer's Federations {CEFIC), the European Nitrogen 
Producer's Association (APEA). 

ADOPTION OF THE AGENDA 

2. The Deputy Director of the Transport Division in opening the session, 
informed the Group of Rapporteurs that the recruitement of a professional 
staff member to carry out the secretariat work on dangerous goods had been 
authorized and it was hoped that the post would be filled by late spring or 
early summer of this year. A junior post which had also been authorized would 
be filled sometime later. Meanwhile it had been necessary to employ a 
consultant thus ensuring that the current session could be serviced properly. 

3. The Group of Rapporteurs expressed its concern over the continuing 
delay in the appointment of permanent professional staff and hoped that this 
would be resolved as soon as possible. 

4. The provisional agenda was adopted (ST/SG/AC.10/C.2/28). 

ELECTION OF OFFICERS 

5. Mr. L. Grainger (United Kingdom) was re-elected Chairman and 
Mr. J. Monteith (Canada) was elected Vice-Chairman. 

LISTING AND CLASSIFICATION 

6. In document ST/SG/AC.10/C.2/R.595, SWitzerland proposed that an entry 
be made in chapter 2 for the substance l-Methoxy-2-propanol. It was stated 
that this was being shipped in significant quantities, presumably using an 
n.o.s. entry. A request was made that national authorities should try to 
provide data on the actual amounts shipped of a particular substance, when a 
new entry into chapter 2 was proposed, however, the general feeling was that 
this would be too difficult. The paper had not proposed transport of this 
substance in metal IBCs, but all the experts present felt that use of such 
containers should be allowed. It was agreed to add this substance to 
chapter 2 as proposed and also to table 12.2. 

7. A proposal in document ST/SG.AC.10/C.2/R.598 (United States) 
concerned the identification of whether a substance was in a solid or a liquid 
state. While such identification was seen to be very desirable, some 
delegates did not wish to see it achieved by numerous new entries in 
chapter 2. It was suggested that an addition to paragraph 13.6 might be a 
satisfactory solution. There was also the question of a reference temperature 
for demarcation between the liquid and solid states. A temperature of 45°C 
was already in use by IMO and ADR/RID. In the light of the discussion the 
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United States paper was withdrawn and the rapporteur from the Federal Republic 
of Germany said a new paper on the implications of the choice of a reference 
temperature would be presented for the next session. 

8. A paper presented by the Federal Republic of Germany 
(ST/SG/AC.10/C.2/R.603) proposed changes to the classification of various 
phosphides. In response to a query it was stated that all those substance 
could release sufficient phosphine gas to warrant a 6.1 subsidiary risk. The 
proposals were adopted together with the addition of 6.1 subsidiary risk to UN 
Nos. 1419 and 1433. 

9. In document ST/SG/AC.10/C.2/R.605, ICAO proposed a number of 
additional n.o.s. entries in chapter 2 to cover possible combinations of 
hazards. Some members of the Group felt that many of the proposed entries 
were rather unreal and possibly could not exist. However, the representative 
of ICAO pointed out that they had used combinations taken from the Precedence 
of Hazards Table (paragraph 1.44 of the Recommendations), if any of these 
could not exist the table should show them as "an impossible combination". It 
was agreed that any of the proposed entries that were adopted, should have 
Special provision 109 added and should be added to paragraph 13.8.4. 
Eventually the proposed entry for Corrosive liquids, oxidizing, n.o.s. was 
adopted. The remaining proposals will be considered by a separate working 
group on classification which will report back to the Rapporteurs. 

10. The proposal in document ST/SG/AC.10/C.2/R.614 (United Kingdom) to 
delete subsidiary risk 3 for UN No. 3070 was approved. 

11. In document ST/SG/AC.10/C.2/R.616, the United States proposed a 
number of classification changes to give more prominence to the hazard of 
toxicity by inhalation. A complete set of data sheets had been provided but 
some members felt that the data, while not being incorrect, had been 
misinterpreted. In animal tests the lethal effects could be from corrosive 
properties and not from the toxicity and Division 6.1 was then not appropriate. 
It was agreed to adopt the proposed changes (in annexes 1, 2 and 3 of the 
United States' paper) to UN Nos. 1092, 1163, 1239 and 12441 not to accept the 
proposed changes to UN Nos. 1510, 2032 and 2267. The United States withdrew 
the proposals for UN Nos. 1182, 1238, 1804 and 24801 while Canada offered to 
prepare new proposals for the next session for UN Nos. 1143, 1510 and 2032. 

12. The rapporteur from Canada proposed a number of changes to the 
entries for various mercury compounds (ST/SG/AC.10/C.2/R.621). In general 
these were not found to be acceptable. However, it was agreed to use the 
proper shipping name "MERCURY SULPHATE" in place of "MERCURIC SULPHATE", 
"MERCUROUS SULPHATE" and "MERCURY BISULPHATE"1 appropriate cross references to 
be added to the index. 

13. A proposal in document ST/SG/AC.10/C.2/R.623 (France) concerned 
Calcium silicide and the conditions under which it might be considered 
non-dangerous. The Group of Rapporteurs agreed that it would be difficult, 
and undesirable, to include in special provisions all the possible 
circumstances where substances might be non-dangerous, when a product has been 
suitably tested, those test results applied to the classification criteria 
will determine whether the product is dangerous, and if so then by applying 
the test results to the Packing group criteria the correct Packing group will 
be determined. It was agreed to delete Packing group II for Calcium silicide 
and add Special provision 184, the entry for Calcium silicon was unnecessary 
and would be deleted. 
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14. The working group set up to examine the proposed new n.o.s. entries 
(ST/SG/AC.10/C.2/R.605) presented their report to the Rapporteurs. They had 
satisfactorily modified the proposals to take account of the problems raised 
during the earlier discussion. The proposals, as amended, were adopted (see 
annex 3). 

ORGANIC PEROXIDES 

15. The Group of Rapporteurs re-affirmed their previous decision that 
every effort should be made to devise a system of generic entries for organic 
peroxides. However, it was pointed out that it might now be rather late for 
such a system to be included in Amendment No. 25 to the IMDG Code. 
Nevertheless, most delegations felt that an improvement in the method of 
dealing with the classification of organic peroxides was greatly needed and 
the work should proceed without further delay. 

16. It was decided to set up a working group on organic peroxides which 
would report to the whole body of the Rapporteurs. The working group were 
requested to consider the relevant papers listed in the agenda, paying 
particular attention to the problem of grouping under generic entries. If 
possible, they should also consider the papers on peroxyacetic acid and on 
self-reactive substances. 

17. The Chairman of the working group on organic peroxides later reported 
to the plenary session on what the working group had been able to accomplish. 
It appeared that considerable progress had been made and, while it would be 
necessary for the working group to meet again during the August and December 
sessions, the work should then be complete. This would include a system of 
generic groupings to replace the current entries in chapter 2. Revised text 
for chapters 11 and 12 had been developed and will be considered for adoption 
at the next session. 

18. The working group had also considered papers on self-reactive 
substances but were unable to reach any conclusions for the moment. 

19. The Group of Rapporteurs took note of the report and expressed their 
appreciation of the efforts of the Chairman, Mr. Groothuizen, and his fellow 
experts. 

20. The report of the working group is presented in annex 1 to this 
report. 

DEFINITION AND CLASSIFICATION OF AEROSOLS 

21. Aerosols were the subject of a lengthy discussion at the previous 
session of the Rapporteurs, at the end of which the request was made for 
harmonized proposals to be submitted for the current session 
(ST/SG/AC.10/C.2/27, paragraph 53). However, the only paper available to the 
Group was ST/SG/AC.10/C.2/R.602 from the United Kingdom. The representatives 
of the United States and Australia (by means of a written submission) 
requested that the subject be deferred to the next session, for which they 
would be able to submit their own proposals. Nevertheless, it was decided to 
proceed with the consideration of the United Kingdom's paper, at the same time 
recognizing that some of the proposed changes could not be finalized at the 
moment and accepting that at the next session other papers might suggest a 
different approach to the problem. 

22. The United Kingdom proposal that all aerosols should be inserted in 
Class 2 rather than Class 9 was accepted by a majority of the rapporteurs. It 
was felt that this would not cause undue difficulties for shippers as nearly 
all aerosols would be transported under the provisions of chapter 15. 
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23. The proposed new special provision for aerosols contained a 
definition which was based upon that in a long standing EC directive. After 
some amendments had been made, it was agreed to place both this and the 
proposed new special provision for UN No. 2037 in square brackets for the time 
being. The rapporteur from Canada will prepare revised wording to more 
adequately cover non-flammable gases for the next session. 

24. The proposed change to special provision 63 was accepted, but it was 
felt necessary to add an explanation of the term "flammable components". 

25. The leakproofness test proposed for inclusion in chapter 9 was 
partially accepted, with an amendment. However, the portion dealing with 
plastics containers and heat-sensitive contents will be placed in square 
brackets. 

26. The proposed change to paragraph 9.1.2 (b) was acceptable to most of 
the Group, but in view of possible problems foreseen by IMO it will be placed 
in square brackets. 

27. The changes to chapter 15 proposed in the paper from the United 
Kingdom were discussed. The United States of America could only support the 
proposals provided no further changes were made to the first part of the 
leakproofness test. The meaning of the term "non-toxic liquids" was queried, 
most of the Group were in no doubt that the intended meaning was, "liquids not 
meeting the definition of Division 6.1". These changes to chapter 15 were 
adopted. 

SOLIDS OF DIVISION 5.1 

28. A submission from France (ST/SG/AC.10/C.2/R.627) concerning Division 
5.1 solid oxidizers together with some test results presented by the Federal 
Republic of Germany were discussed. The rapporteur from France stressed the 
difficulties in the application of the test method, especially for the weak 
oxidizers. A majority of the Group of Rapporteurs felt that the test 
procedures were too recent for the question to be re-opened now. 

USE OF LIGHT GAUGE METAL PACKAGINGS FOR LIMITED QUANTITIES 

29. A paper from IMO (ST/SG/AC.10/C.2/R.559) concerning the definition of 
"unit loads" had been noted at the previous session. The Group of Rapporteurs 
were of the opinion that the definition of this term was best left to the 
individual modes and agreed that the subject should not be pursued further. 

CLASSIFICATION AND GROUPING CRITERIA FOR GASES OF CLASS 2 

30. Classification and grouping criteria for gases was the subject of a 
discussion at the thirty-sixth session, at the end of which the rapporteur 
from the United States of America was invited to prepare appropriate proposals 
as amendments to the Recommendations (ST/SG/AC.10/C.2/27, paragraph 59). This 
was done in document ST/SG/AC.10/C.2/R.600. Other proposals were contained in 
unofficial papers distributed during the session by HMAC, the Netherlands and 
the Union of Soviet Socialist Republics. It was agreed to accept the concept 
of divisions for Class 2, but without any change to the labels and without any 
extensive re-classification being required. The firm intention of the Group 
of Rapporteurs was to finalize the work prior to the next session of the 
Committee. 
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31. In considering the text in annex A of the United States' paper, a 
majority of the Group of Rapporteurs felt that the basic definition of a gas 
should be based on vapour pressure rather than on boiling point. It was 
agreed that the relevant text from the existing Recommendations should replace 
the first sentence in annex A, but would be placed in square brackets. The 
Group also agreed to consider, as an alternative to part of paragraph 1.14, 
some ideas from the rapporteur from the Union of Soviet Socialist Republics, 
these too being placed in square brackets. 

32. The implications of changing this definition in the United States 
proposal, and the textual changes this might require, could not be immediately 
assessed. The proposed paragraph 1.14, with these modifications, is shown in 
annex 3 to this report. Further consideration will be given to the United 
States' document at the next session. The representatives of HMAC, the 
Netherlands and the Union of Soviet Socialist Republics indicated that they 
would submit papers on this subject in time for the next session. 

33. It was agreed that a document from the Federal Republic of Germany 
(ST/SG/AC.l0/C.2/R.604) on a test method and criterion for flammable gases 
should be held over to the next session. The rapporteur from the Federal 
Republic of Germany stated that this now replaced their earlier paper to the 
Committee on this subject (ST/SG/AC.10/R.186). The rapporteur from Canada 
indicated that ASTM test method No. E 681-85 should also be considered. 

34. In document ST/SG/AC.10/C.2/R.626, the rapporteur from the Federal 
Republic of Germany proposed a new entry in chapter 2 for Trifluoromethane, 
refrigerated liquid. It was noted that this entry appeared to be for the use 
of a single country, using a single mode of transport. Nevertheless a problem 
existed and this would perhaps be solved by allocating a UN Number. It was 
agreed to provisionally reserve a n'1Jnher for such an entry, this could be 
confirmed later. The proposed entry included an "M", but the way this item 
would appear in chapter 17 was not discussed. 

PRECEDENCE OF HAZARDS AND RELATED MATTERS IN CHAPTER 1 

35. The Group of Rapporteurs welcomed the submission from the United 
Kingdom (ST/SG/AC.10/C.2/R.610) which tidied up the Precedence of Hazard 
Table. The proposals were adopted, except that the final paragraph below the 
table will now appear at the end of paragraph 1.44. 

36. The Federal Republic of Germany in document ST/SG/AC.10/C.2/R.629, 
presented a case for including a second Precedence of Hazards Table to be used 
for mixtures and solutions. However, the Group of Rapporteurs was of the 
opinion that the existing table could be used for mixtures and solutions. It 
was agreed that this should be made clear in paragraph 1.44. 

37. A working group was set up to study necessary further changes related 
to the precedence of hazards table. They later reported on their 
deliberations and their rec~mmendations for that table and for chapters 2 and 
3 were adopted. 

TEST AND CRITERIA FOR LIQUIDS OF DIVISION 5.l 

38. A proposal by the United States of America (ST/SG/AC.10/C.2/R.617) to 
change the definition of Division 5.l and to add provisions for liquid 
oxidizers was discussed, but it was not felt to be an acceptable solution to 
the problem. The rapporteur from the United States regretted that this 
decision had been made as there remained a void in the Recommendations on the 
subject of 5.1 liquids. 
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RADIOACTIVE MATERIALS 

39. A meeting of an IAEA Technical Committee had pointed out certain 
deficiencies in the treatment by the United Nations Recommendations of 
radioactive materials with subsidiary risks. The representative of ICAO 
presented a document (ST/SG/AC.10/C.2/R.609) to rectify this situation. A 
communication had been received from IAEA broadly supporting the ICAO 
proposal. This communication emphasized that Uranium hexafluoride must be 
treated as a special case and advised that IAEA hoped to publish appropriate 
recommendations later this year. The proposed change to Special provision 172 
was adopted and reference to subsidiary risk labels will be added to Special 
provisions 173 and 174. 

METAL IBCs 

40. In document ST/SG/AC.10/C.2/R.596, CEFIC presented some proposals for 
IBCs which followed from the discussion on this subject at the previous 
session. A number of minor proposed changes were agreed, with slight 
amendments. A major change, which was supported by most of the rapporteurs 
and therefore adopted, was the deletion of the word "prismatic" from the term 
"metallic prismatic IBCs". Following this decision, the rapporteur from the 
Federal Republic of Germany entered a reservation because two types of 
cylindrical containers were now possible in the range between 450 and 3000 
litres, one with the requirements of chapter 12 (tank-containers) the other 
with the requirements of chapter 16 (IBCs), that meant with totally different 
levels of safety (e.g. wall-thickness, test pressure, devices, inspection 
requirements) • 

GAS CYLINDERS, REVIEW OF PROGRESS BY ISO 

41. A representative of ISO reported on recent meetings of his 
organization working towards an international standard for gas cylinders. 
Considerable progress had been made and it was hoped that a draft standard 
(DIS 9809) would emerge from a meeting to be held in Stockholm in June 1988. 
However, it was felt that the standard on constructional details needed to be 
supported by a quality assurance programme and work on this would have to be 
continued at further meetings. The Group of Rapporteurs re-affirmed their 
interest in the progress of the work being done in this area by ISO. 

CHAPTER 12 - MULTIMODAL TANK TRANSPORT 

42. It was seen that there was insufficient time at the current session 
to adequately address the subject of Multimodal Tank Transport. Accordingly 
the documents concerned will be held over to the next session. 

RELATIONSHIP WITH OTHER INTERNATIONAL BODIES 

43. The Deputy Director of the Transport Division reviewed the activities 
of other international bodies that were concerned with the problems associated 
with wastes. The Organization for Economic Co-operation and Development 
(OECD) had been working on this over a number of years and were now near to 
finalizing an instrument governing the management of hazardous wastes, 
including its transport. The United Nations Environment Programme (UNEP) had 
more recently become involved and was developing an instrument largely in line 
with the OECD work which was expected to be adopted at a conference to be held 
in Switzerland in 1989. 
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44. It was understood that OECD was carrying out a comparison between its 
"core list" and the list of dangerous goods in chapter 2 of the United Nations 
Recommendations, with particular attention to the existing n.o.s. entries. 
The rapporteur from the United Kingdom stated that his country's delegate at 
OECD would be suggesting that representatives of OECD should attend the next 
session of the Group of Rapporteurs and there discuss the possible need for 
additional entries in chapter 2. 

45. While such joint discussions might be useful, the Group of 
Rapporteurs re-affirmed its opinion that the current entries in chapter 2 
together with the provisions for wastes in chapter 13 already adequately 
covered the safety in transport of all types of waste (other than Class 7). 

46. It was noted with regret that the OECD, while accepting some of the 
UN hazard class criteria, had used different criteria for Division 6.1 and for 
Class 8. All of the rapporteurs felt that every effort should be made to 
avoid an unnecessary duplication of the work already accomplished by the 
United Nations. 

47. A discussion was held on the potential actions of the other 
international bodies concerned with the transport of wastes, in particular 
those actions related to trans-frontier movements of hazardous wastes, that 
may have an impact on the effectiveness of international safety standards for 
the safe transport of dangerous goods. At the conclusion of the discussion, 
it was agreed unanimously that certain principles should be set forth for use 
in communicating with other international bodies and representatives of the 
member governments participating therin. The principles are set forth in 
annex 2 to this report. 

48. The representative of UNEP welcomed the statement contained in 
annex 2. He expressed the view that the wording of paragraph 4 was 
particularly helpful in clarifying the relationship between transport safety 
and other aspects of hazardous wastes. 

CIVIL LIABILITY 

49. The Group of Rapporteurs took note of the report of the ad hoe 
meeting on Civil Liability for Damage caused during the Inland Transport of 
Dangerous Goods, held from 14 to 18 December 1987 (TRANS/AC.5/4). 

OTHER BUSINESS 

Work of the Committee of Experts 

50. The secretariat had prepared a paper (ST/SG/AC.l0/C.2/R.628) 
presenting some proposals whereby the Committee of Experts and its subsidiary 
bodies could establish a more efficient work schedule. As the Group of 
Experts on Explosives had now completed the major work needed on Class 1, it 
was suggested there was no longer the same need to keep them as a separate 
group. If Class 1 were to be treated in the same way as other classes, it 
would allow flexibility in the allocation of the available meeting time 
according to work priorities. The proposals were generally welcomed by the 
Group, though it was seen that forward planning of the programme would be 
needed to ensure the right experts were present at the right time. 



ST/SG/AC.10/C.2/29 
page 10 

51. The Group of Rapporteurs finally agreed that a separate Group of 
Experts on Explosives was no longer required. The Group also agreed that the 
current pattern of three sessions of the Rapporteurs and two sessions of the 
Explosives Experts in each 2-year cycle should be replaced by three 2-week 
sessions of the rapporteurs. This would maintain the same number of meeting 
days in recognition of the increasing work load related to dangerous goods 
generally. It was appreciated that these changes would need the endorsment of 
the Committee of Experts and of the Economic and Social Council. With these 
changes it might be possible to space out the sessions of the Group of 
Rapporteurs more evenly than at the moment. The secretariat paper suggested a 
sequence of July/December/July. 

52. The rapporteur from the Federal Republic of Germany felt, moreover, 
that it might be preferable to extend the cycle of meetings of the Committee 
from 2 years to 3 years. Several members of the Group saw merit in this 
suggestion, which would mean re-issuing the Recommendations less frequently. 
The subject was not pursued further but formal proposals may be submitted for 
the next session. 

53. In response to the suggestion, that the meeting cycle of the 
Committee be extended from two to three years, some of the modal organizations 
and user groups present, such as HMAC, noted that this might cause 
considerable difficulties by extending the time needed to incorporate 
necessary improvements into the Recommendations and their subsequent 
implementation. 

54. The rapporteur from the United States of America stated that he saw a 
need to extend the time allowed for the sessions of the Committee of Experts 
and the need for a formal procedure to allow the rapid implementation of 
urgent changes to the Recommendations. 

Packing group of mixtures of poisonous substances 

55. The United States in document ST/SG/AC.10/C.2/R.601 had put forward 
proposals which would allow a calculation to be made to determine the packing 
group of mixtures of poisonous substances or mixtures of poisonous and 
non-poisonous substances. This would reduce the number of animal tests which 
at the moment are often needed to allocate the correct packing group to 
mixtures. It was recognized that the proposed method was conservative and 
still required some basic test data. 

56. The Group of Rapporteurs wholeheartedly supported the principle of 
reducing, or eliminating, animal tests whenever possible. 

57. Some amendments to the proposals were made and the term "fi" was 
placed in square brackets. The proposals were then adopted for inclusion in 

chapter 6. 

Life saving appliances 

58. A proposal made by ICAO (ST/SG/AC.10/C.2/R.606) concerned the chapter 
2 entry for "Life-saving appliances not self-inflating". This was adopted. 

Chapter 13, inconsistency 

59. In document ST/SG/AC.10/C.2/R.607, ICAO suggested that following 
changes made at previous sessions there was now an inconsistency in table 
13.1. The proposed solution to this was adopted. 



Packing group for pesticides 

ST/SG/AC.10/C.2/29 
page 11 

60. In document ST/SG/AC.10/C.2/R.608, ICAO drew attention to the problem 
that when the measured LD 50 value for a pesticide was available, using it 
with paragraph 6.4 sometimes gave a different Packing Group to that obtained 
by using table 6.1. It was proposed to add a text in chapter 6 making it 
clear that in these circumstances the Packing Group found from the paragraph 
6.4 criteria would take precedence, this proposal was adopted. The rapporteur 
from the United Kingdom regretted this decision in view of the effort expended 
in constructing table 6.1, work which now seemed to be rejected. Furthermore, 
he noted that the legal status of the pesticide entries in class 6.1 of RID 
might be brought into question as the items, and the sub-groupings within the 
items, had been based on table 6.1 of the Recommendations. 

Chapter 15, improvement 

61. A paper from the United Kingdom (ST/SG/AC.10/C.2/R.611) proposed an 
improvement to the text in chapter 15 which had been amended at the last 
session. With a slight change, the proposal was adopted. 

Flammable gas, test method 

62. The rapporteur from France reported on progress being made by ISO on 
test method for flammable gases (ST/SG/AC.10/C.2/R.625). It was hoped that a 
draft standard would be finalized at a meeting in June 1988, and a further 
report would be made to the next session. 

Combustible solids, test method 

63. In document ST/SG/AC.10/C.2/R.613, the rapporteur from the United 
Kingdom pointed to an improvement that was needed in the test procedures for 
readily combustible solids. The proposal to amend chapter 14 was adopted as 
was a further related amendment suggested by the rapporteur from the United 
States of America. 

Testing of composite packagings 

64. The rapporteur from the Federal Republic of Germany, in document 
ST/SG/AC.10/C.2/R.624, reported on difficulties being experienced in the 
testing of 6PH2 composite packagings with glass inner packagings. He proposed 
a change to the criteria for passing the test. While there was some sympathy 
with the problem, some of the Group of Rapporteurs felt that if a change were 
to be made it should be more general. Others felt that the proposed change 
was in effect changing the composite packaging to a single packaging. The 
proposal was then withdrawn. 

Chapter 14, amendment 

65. The rapporteur from the Federal Republic of Germany presented a 
proposed amendment to chapter 14 in document ST/SG/AC.10/C.2/R.630. As this 
was only available in the English language, it was agreed to defer 
consideration to the next session. 
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Ammonium nitrate fertilizers 

66. In document ST/SG/AC.10/C.2/R.569/Rev.1, the rapporteur from the 
Netherlands together with the representative from APEA proposed a new special 
provision for Ammonium nitrate fertilizers of Class 9 and the inclusion of an 
appropriate test method. The test method was identical to that which had 
appeared in the IMDG Code for a number of years. The proposals were adopted, 
the test method to appear as a Part IV to the Tests and Criteria Manual. It 
was accepted that this Part IV would not necessarily be printed at the same 
time as the next edition of the main Recommendations. 

PROGRAMME OF WORK 

67. The thirty-eighth session will be held from 8 to 12 August 1988. The 
Group of Rapporteurs suggested that Mr. Grainger (United Kingdom) and 
Mr. Monteith (Canada) act as Chairman and Vice-Chairman respectively at that 
session. 

68. The Group of Rapporteurs reviewed their work programme on the basis 
of paragraph 101 of document ST/SG/AC.10/C.2/27. All documents tabled had 
been dealt with or considered, apart from the papers on the subject of 
Multimodal Tank Transport. However, the following documents will need further 
consideration at the next session, ST/SG/AC.10/C.2/R.490, -/R.491, -/R.558, 
-/R.597, -/R.600, -/R.604, -/R.612, -/R.622, -/R.630. 

69. The following provisional agenda was proposed for the next session, 

(i) 

(ii) 

(iii) 
(iv) 
(v) 

(vi) 
(vii) 
(viii) 
(ix) 
(x) 

(xi) 

(a) Organic peroxides 
(b) Classification principles of self-reactive substances. 
A sub-group will deal with these two subjects 
Listing and classification (to include the melting point to be 
used to divide liquid from solid). A sub-group will be set up 
if necessary 
Gases, Classification and Grouping Criteria 
Multimodal Tank Transport, Chapter 12 
Aerosols, definition and classification 
Packaging (to include IBCs and packaging for Division 6.2) 
Division 6.1, classification and grouping of mixtures 
Review of the principles underlying Division 6.2 
Class 7 placarding 
Relationship with other international bodies involved in the 
transport of wastes 
Any other business. 

ADOPTION OF THE REPORT 

70. The Group of Rapporteurs adopted the report on its thirty-seventh 
session and the annexes thereto. 
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REPORT OF THE WORKING GROUP ON ORGANIC PEROXIDES 

1. A working group on organic peroxides and self-reactive substances 
convened at the request of the Group of Rapporteurs in the week 7-11 March 
1988. It was chaired by Mr. Groothuizen (Netherlands). Representatives of 
the following countries participated, France, Germany, Federal Republic of, 
Netherlands, United Kingdom, United States of America. The Chemical 
Manufacturers Federation (CEFIC) and Hazardous Materials Advisory Council 
(HMAC) were also represented. 

2. The following agenda was adopted 

(a) Grouping of organic peroxides 
(b) Packing groups 
(c) Compatibility 
(d) Labelling 
(e) Exemptions/peroxyacetic acid 
(f) Packing methods 
(g) Tank-containers 
(h) Self-reactive substances 
(i) Other items 

IBCs 
Temperature control requirements 
Consequential changes of text in chapter 11. 

3. In the appendix to this report all changes to the text of the United 
Nations Recommendations have been summarized. 

GROUPING OF ORGANIC PEROXIDES 

4. 
grouping. 
which the 

The representative of the United Kingdom introduced his proposals for 
Each country summarized its own position concerning grouping after 

following conclusions were drawn, 

Not more than 10-20 generic entries should be sufficient, 
otherwise grouping will not be advantageous 

The system should be as simple as possible although all necessary 
information should be included 

The manner of how classification of new substances should be done 
(including shipper, competent authority/ties, UN) is being 
discussed in several countries 

The basis for the discussion will be annex 2 of the United 
Kingdom's proposals. 

s. The representative of the United States of America introduced a 
proposal on generic entries for organic peroxides, which consisted of 10 
generic entries made up from flow chart exit and physical state 
{liquid/solid). Specific requirements regarding subsidiary risk labels, 
packing group, packing method and temperature control would be covered by 
special provisions. 
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6. The representative of the Federal Republic of Germany felt that the 
generic entries mentioned in paragraph 5 above contained insufficient data, if 
a minimum of generic entries is needed one could use the n.o.s. entry for 
organic peroxides, UN No. 2899, as a generic entry. 

7. The United Kingdom introduced a revised proposal where the generic 
entries contained flow chart exit, liquid/solid, temperature control or not, 
packing method and some special provisions (S.P. 180/181). In total the 
system contained 38 entries. 

8. The working group decided to review the properties needed for generic 
entries. The following properties were listed and discussed, 

(a) liquid/solidi to be implemented in the generic entry, 

(b) packing group, to be covered by a special provision, 

(c) flow chart exit, to be implemented in the generic entry, 

(d) packing method, according to the delegation from the United 
States of America to be covered by a special provision, according 
to all other delegates to be implemented in the generic entry, 

(e) temperature control values, four different systems were proposed, 

Temperature control requirements to be covered by a special 
provision, 

Indication of temperature control or not to be included in 
generic entry, 

As above but with a special provision referring to a list of 
substances and their temperature control values, 

Specific temperature control value ranges to be implemented in 
the generic entry, 

(f) subsidiary risks, three different systems were proposed, 

Not required in generic entry nor by special provision 
reference, 

To be covered by a special provision, 
I 

Some risks labels to be covered by generic entry, others by 
special provision. 

As a result of the above evaluation the number of generic entries to be 
introduced varied from 40 entries to 140 entries. Most of the working group 
participants felt that these were too many. 

9. In order to overcome the differences in opinion between the various 
representatives a compromise was proposed by the Chairman of the working group 
as follows, 
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Liquid/solid 
Temperature control or not 
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Special provisions covering E label, packing group and 
subsidiary risks of Classes 3, 6.1 and 8 
Packing methods 

with a total number of entries varying from 8 to 161 

(b} a list of organic peroxides (in alphabetical order} with the 
following specifications, 

Substance properties (packing group, packing method, 
subsidiary risk labels, control and emergency temperature} 
Generic entry of the substance or exemption, 

(c) new substances could temporarily (for several years} be 
transported under a generic entry before being listed. 

Special provision 122 would be assigned to all entries. This 
provision would be changed to read, "New or new formulations of 
existing organic peroxides should be carried under this entry only on 
conditions specifically designated by the competent authority of the 
country of origin and notification thereof will be sent to the 
competent authority of the country of destination. The notification 
should contain the relevant transport conditions and a data sheet 
with the test results." 

10. The compromise described above will be developed as follows, 

(a} The United Kingdom will make the proposals for 20 generic 
entries, the relevant special provisions and the index. The 
entries correspond to the exits B to F of the flow chart, the 
physical state and to temperature control (5 x 2 x 2 = 20}1 with 
respect to samples, it was agreed that the list of substances in 
chapter 11 will enumerate "samples" with the generic entry of 
type c, 

(b} The Netherlands will prepare the list of division 5.2 substances 
currently listed in chapter 2 for chapter 11. It was agreed 
that the list will have the following headings, technical name, 
composition, subsidiary risks, packing group, packing method, 
control temperature, emergency temperature and generic 
entry/exemption. The representatives from all participating 
countries will send a list of substances with proposed exit 
assignments (format, Datatop 99 - date 29 February 1988} and 
packing methods (OP number} to the representative of the 
Netherlands, 

(c} The United States will prepare a proposal of the consequential 
changes in chapters 1 and 13 and the preface of the 
Recommendations, 

(d} The Netherlands will submit a proposal concerning the 
consequential changes in chapter 12. 
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PACKING GROUPS 

11. Document ST/SG/AC.10/C.2/R.619 from the Netherlands was discussed and 
the decisions taken were in line with recent IMO decisions (see appendix, 
paragraphs 1, "11.3.6.1 - 11.3.6.4"). 

COMPATIBILITY 

12. A discussion of document ST/SG/AC.10/C.2/R.599 led to the 
recommendation that a general paragraph on compatibility testing of packagings 
should be introduced in chapter 9 but that for the time being a paragraph in 
chapter 11 can be accepted (see appendix, paragraph 1, "11.3.6.5"). 
The Federal Republic of Germany will provide data on the basis of which the 
square brackets around 11.3.6.5 can be deleted. 

PACKING METHOD 32 

13. Document ST/SG/AC.10/C.2/R.615 from the United States of America was 
accepted after the addition of the packaging 1H2 (for solids) and the deletion 
of UN Nos. 2177 and 2888, since transport of these products in 220 litre drums 
is not allowed for these entries. 

LABELLING 

14. Document ST/SG/AC.10/C.2/R.620 from the Netherlands was accepted 
after some minor changes in special provisions 180 and 181 and the addition of 
a remark concerning other subsidiary risk labels (see appendix, paragraphs 
6-9). 

PEROXYACETIC ACID 

15. Documents ST/SG/AC.10/C.2/R.597 and an unofficial paper concerning 
peroxyacetic acid formulations, submitted by France, were discussed. The 
discussion concentrated on the derivation of the SADT values and the hazard 
associated with the transport of this particular peroxyacetic acid formulation 
in bulk tanks and IBCs. No decision was taken concerning this 10% 
peroxyacetic acid formulation with respect to its classification. The 
representative of France agreed to submit additional data on the thermal 
stability in bulk containers and the pressure effects from a decomposition of 
this peroxyacetic acid formulation under confinement. All members of the 
working group were of the opinion that the peroxyacetic acid formulation 
containing 1.2% peroxyacetic acid, not more than 7% hydrogen peroxide and not 
more than 10% acetic acid could be exempted from division 5.2. 

EXEMPTIONS 

16. Document ST/SG/AC.10/C.2/R.534/Rev.l concerning exemption of organic 
peroxides was elucidated by the representative of the Netherlands. The first 
part of this document proposed a general exemption for low concentrations of 
peroxides. The working group members were of the opinion that such an 
exemption is desirable, but reservations concerning the exact concentrations 
were made. A separation between formulations with and without hydrogen 
peroxide would clarify the proposal. Thus the Netherlands will submit a new 
proposal. The second part of the document concerned the exemption to be 
assigned to exit G of the flow chart and principle h of the classification 
procedure. After ample discussion it was decided that the United States would 
prepare a new proposal addressing the maximum quantities and confinement. 
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17. Document ST/SG/AC.10/C.2/R.618 concerned packing methods for organic 
peroxides. The table 11.2 given in this document and a revised text for 
packing methods in chapter 11 were accepted with some changes. The 
Netherlands will subnit the exact text and an amended table 11.2 in the form 
of a new document. 

TANK-CONTAINERS 

18. Document ST/SG/AC.10/C.2/R.474/Rev.l, submitted by the Netherlands, 
concerned the transport of organic peroxides in tank-containers. Annex 2 of 
this document, which contains a new text for 12.550 to 12.561, was recently 
discussed within the IMO working group for portable tanks and road tank 
vehicles for dangerous goods at the 40th session of the IMO sub-Committee on 
the carriage of dangerous goods. It was decided to discuss the resulting IMO 
text. The representative of the United States of America expressed his doubts 
about the 4 bar test pressure required for a tank with peroxides. Since the 4 
bar is already listed for organic peroxides in table 12.2 this value was not 
changed. The IMO approved text, with inclusion of the changes in peroxides 
listed for bulk transport, was accepted by the group. The accepted text is 
given in paragraphs 10 and 11 of the appendix. A proposal concerning the 
consequential changes in chapter 11 will be submitted by the Netherlands. 

GENERAL REMARKS 

19. The working group, noted that the introduction of generic entries in 
the Recommendations will have significant influences on the new regulations 
issued by the various modes of transport in the near future. It is possible 
that the new IMO regulations for organic peroxides will use the generic entry 
system. Once the generic system is accepted by one legislative mode it is 
very desirable that the other legislative modes, like ADR, use the same 
system. To prevent confusion all modes should implement the new system within 
a short period of time. 

SELF-REACTIVE SUBSTANCES 

20. Document ST/SG/AC.10/C.2/R.588/Rev.l, from the United Kingdom, 
concerned the definition and classification of Division 4.1 substances. Since 
Division 4.1 comprises many different types of chemicals it is extremely 
complicated to screen and classify such substances. It was agreed that the 
following principles need to be addressed in developing a procedure for 
classification of self-reactive substances, 

The selection of substances which might be self-reactive 
A set of screening tests is needed to identify which of those 
substances are actually self-reactive 
A classification procedure for the substances to be assigned to 
Division 4.1 
Criteria for substances shown to detonate or deflagrate rapidly 
when packaged as for transport, these criteria should be 
harmonized with those of Class 1. 

21. Since there are significant implications for Class l, the above 
principles would have to be discussed jointly with experts on explosives. 

22. A sub-group meeting with these experts would therefore be necessary 
during the next two-year period. The United Kingdom will prepare proposals 
that such a sub-group might consider. 
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23. The group agreed to use the following steps in preparing the 
requirements for the classification of self-reactive substances, 

(a) establishing the types of substances to be considered. 

(b) establishing principles for classification 

(c) preparation of a flow-chart 

(d) selection of appropriate test methods and criteria 

(e) consideration of a system of generic entries 

(f) updating of chapter 14 



1. 

2. 

Appendix 

Replace the existing text of 11.3.6.1 by, 
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"11.3.6.1 Because of their special properties, organic peroxides 
have in general been assigned to packing group II. 

11.3.6.2 Solid organic peroxides which in their dry state possess 
explosive properties and which are wetted with less than 20% water 
should be assigned to packing group I. 

[11.3.6.3 Organic peroxides meeting the criteria for packing group I 
toxicity (division 6.1) or corrosivity (class 8) should be assigned 
to this packing group.] 

11.3.6.4 Hydraulic pressure tests, where specified in chapter 9 for 
the packaging used, should be omitted to permit the use of adequate 
packagings which do not offer an excessive degree of confinement. As 
the vapour pressure of liquids with a low boiling point is usually 
high, the strength of packagings for these liquids should be 
sufficient to withstand, with an ample factor of safety, the internal 
pressures likely to be generated. 

[11.3.6.5 Before selecting a packaging for an organic peroxide it is 
necessary to check the compatibility of the organic peroxide and the 
packaging material and (vice versa) the influence of the packaging 
material to the specific properties of the organic peroxide. 
When plastics drums, plastics jerricans or composite packagings are 
selected, the compatibility of plastics materials with a liquid 
organic peroxide should be tested according to paragraph 9.7.2.5. 
Organic peroxides may show damaging effects on polyethylene by 
stress-cracking, swelling and/or oxidative degradation. This can be 
tested by storing the packaging over a long period, e.g. six months, 
filled either with the organic peroxide or with an appropriate 
substitute substance. As substitutes for testing packaging made of 
high-density polyethylene, the following may be used, 

[white spirit] for the swelling properties, 
nitric acid 55% for the oxidative degradation, 
a surfactant solution saturated with n-butyl acetate. 

Tests with these three substitutes cover the damaging effects caused 
by organic peroxides, except tertiary-butyl hydroperoxide in 
concentrations of more than 50% and peroxyacetic acid formulations.]" 

Renumber the existing 11.3.6.2 to 11.3.6.5 as 11.3.6.6 to 11.3.6.9. 

3. For the following organic peroxide formulations the Packing Group in 
chapter 2 should be changed from I to II, 

UN Nos. 2085, 2092, 2094, 2116, 2118, 2125, 2126, 2135, 2136, 2150, 
2152, 2162, 2163, 2165, 2171, 2176, 2550, 2563, 2962 [3045), 3046, 
3067, 3068, 3075, [3081). 

4. For the following organic peroxide formulations the Packing Group in 
chapter 2 should be changed from II to I, 2959, 3059. 
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5. In chapter 12 Packing Group I should be changed to Packing Group II 
for UN Nos. 2116, 2125, 2162, 2171. 

6. 

7. 

Insert the following text after the last paragraph of 11.3.6, 

"11.3.7 Labelling of organic peroxides 

11.3.7.1 On packages containing organic peroxides the division 5.2 
label should be affixed. In addition the following subsidiary risk 
labels should be applied, 

The explosives subsidiary risk label for organic peroxides indicated 
with Special provision 181 (see 11.3.1.4), unless the competent 
authority has permitted this label to be dispensed with for that 
specific packaging because test data have proved that the organic 
peroxide in this packaging does not exhibit explosive behaviour. 

11.3.7.2 (existing text of 11.3.6.6) 

11.3.7.3 For class 6.1 and class 8 subsidiary risk labels, see 
13.3.4." 

Renumber the existing 11.3.7 and 11.3.7.1 as 11.3.8 and 11.3.8.1. 

8. In chapter 3, special provision 181, delete the second sentence and 
insert in the third sentence after 11.3.7 "and 11.3.8". 

9. In chapter 3, special provision 180, replace "11.3.7" by "11.3.8". 

10. Replace 12.550 - 12.562 by the following paragraphs, 

"12.550 

12.551 

12.552 

Special requirements relating to tanks for the transport of 
organic peroxides (Division 5.2) 

The following requirements apply to tanks intended for the 
transport of organic peroxides (Division 5.2) with a 
self-accelerating decomposition temperature (SADT) of 55°C 
or above. In case of conflict these requirements prevail 
over 12.1 to 12.23. Emergency situations to be taken into 
account are self-accelerating decomposition of the organic 
peroxide and fire-engulfment as described in 12.557. 

Each organic peroxide should be tested and a report made 
available to the competent authority of the countries 
concerned indicating that transport in tanks may be safely 
arranged. The tests undertaken should include those 
necessary, 

to prove the compatibility of all materials normally in 
contact with the substance during transport, and 

to provide data to enable the design of the pressure 
and emergency relief devices taking into account the 
design characteristics of the tank. 

Any special requirements necessary for safe transport of 
the substance should be clearly described in the report. 



12.553 

12.554 

12.555 

12.556 

12.557 

12.558 

12.559 

12.560 

12.561 

12.562 

12.563 

12.564 
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The tank should be designed for a test pressure of at least 
4 bar. 

Tanks may be fitted with temperature sensing devices. 

Tanks should be fitted with pressure-relief devices and 
emergency-relief devices. Vacuum-relief devices may also 
be used. Pressure relief devices should operate at 
pressures determined according to both the properties of 
the organic peroxide and the construction characteristics 
of the tank. Fusible elements are not allowed in the shell 
of the tank. 

The pressure-relief devices should consist of spring-loaded 
valves fitted to prevent significant build up within the 
tank of the decomposition products and vapours released at 
a temperature of 50°C. The capacity and start-to-discharge 
pressure of the relief valves should be based on the 
results of the tests specified in 12.552. The 
start-to-discharge pressure should however in no case be 
such that liquid would escape from the valve(s) if the tank 
were overturned. 

The emergency-relief devices may be of the spring-loaded or 
frangible types designed to vent all the decomposition 
products and vapours evolved during a period of not less 
than one hour of complete fire engulfment (heat load 11 
W/cm2 or 2.6 gcal/cm2 sec.). The start-to-discharge 
pressure of the emergency relief device(s) should be higher 
than that specified in 12.556 and based on the results of 
the tests referred to in 12.552. The emergency-relief 
devices should be dimensioned in such a way that the 
maximum pressure in the tank never exceeds the test 
pressure of the tank. 

For insulated tanks the capacity and setting of 
emergency-relief device(s) should be determined assuming a 
failure of 1\ of the insulation. 

Vacuum-relief devices and spring-loaded valves should be 
provided with flame arresters. Due attention should be 
paid to the reduction of the relief capacity caused by the 
flame arrester. 

Service equipment such as valves and external piping should 
be so arranged that no organic peroxide remains in them 
after filling of the tank. 

Bottom openings are not allowed. 

Aluminum tanks should be completely insulated. Tanks of 
other materials may be either insulated or protected by a 
sun shield. The outer surface should be finished in white 
or bright metal. 

The degree of filling should'not exceed 90% at 15°C. 

In addition to the marking as required in 12.20.l the UN 
number of the approved organic peroxide should be indicated 
on the identification plate." 
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11. Replace UN Nos. 2093, 2116, 2125, 2162 and 2175 by the following 
substances in table 12.2 and delete UN No. 2102 (also delete "M" from UN 
No. 2102 in chapter 2). 

1 2 3 4 5 6 7 8 

2093 tert-Butyl hydroperoxide 5, 5.2/II 4 12.5.2 N.A. 12.9.2 
not more than 72% with water 12.555 

12.556 
12.557 

*2116 Cumyl hydroperoxide 5.2/II 4 12.5.2 N.A. 12.9.2 
(Cumene hydroperoxide), 12.555 
not more than 80% in solution 12.556 

12.557 

*2125 p-Menthyl hydroperoxide 5.2/II 4 12.5.2 N.A. 12.9.2 
(p-Menthane hydroperoxide), 12.555 
not more than 55% in solution 12.556 

12.557 

*2162 Pinanyl hydroperoxide 5.2/II 4 12.5.2 N.A. 12.9.2 
(Pinane hydroperoxide), 12.555 
not more than 55% in solution 12.556 

12.557 

2171 Isopropyl cumyl hydrope- 5.2/II 4 12.5.2 N.A. 12.9.2 
roxide (Diisopropylbenzene 12.555 
hydroperoxide) , not more 12.556 
than 72% in solution 12.557 

9 

12.563 

12.563 

12.563 

12.563 

12.563 

* Notes these substances are at present listed in chapter 2 as "technically 
pur~ 
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RECOMMENDED PRINCIPLES FOR TRANSPORT OF HAZARDOUS WASTES 

1. Safety in transport and the safety standards (requirements) that 
relate thereto must be of primary concern. 

2. Environmental control requirements must be compatible with transport 
safety standards. 

3. If a waste material is not specifically identified in the current 
United Nations Recommendations on the Transport of Dangerous Goods, 
and special safety controls are necessary for its safe transport, it 
could easily be added by name if the existing controls that would 
apply were not adequate. For example, Environmentally Hazardous 
Substances, Liquid or Solid, n.o.s. (UN No. 3077, UN No. 3082) were 
established to address materials not of other classes. Each of these 
entries, like most other entries, may be used when specified for 
wastes by placing the word "Waste" before the description. If this 
identification is not adequate for safety purposes in transport, a 
specific entry could be added to the UN list of dangerous goods 
(chapter 2, ST/SG/AC.10/1). 

4. It is recognized that specialized controls may be necessary for 
hazardous wastes because of the unique problems they may present. 
One in particular is special documentation for proof of delivery and 
a second is the special codes that relate to conditions of disposal. 
However, these special controls should not be characterized as 
related to transport safety, but for such purposes as control of 
entry into a state or region (as in the case for many materials 
subject to customs control) or for control of disposal after 
transport is completed. 
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The following amendments were adopted, 

Recommendations on the Transport of Dangerous Goods (ST/SG/AC.10/1/Rev.5) 

Chapter 1 Replace paragraphs 1.14 and 1.15 by the following, 

"Class 2 Gases 

1.14 [A gas is 
bar) at 50°C.] 
physical state 

a substance which exerts a vapour pressure of more than 300 kPa (3 
The transport condition of a gas is described according to its 

as, 

[(a) Non-liquefied gas - a gas (other OR 
than in solution) which when packaged 
for transport is entirely gaseous at 20°c, 
(b) Liquefied gas - a gas which when 
packaged for transport is partially 
liquid at 20°c, 
(c) Gas in solution - a non-liquefied 
gas which when packaged for transport is 
dissolved in a solvent, 
(d) Refrigerated liquid gas - a gas which 
when packaged for transport is partially 
liquid because of the low temperature 
used.] 

[(i) Compressed gases, critical 
temperature less than -10°c, 

(ii) Liquefied gases, critical 
temperature not less than 
-10°C but not more than 70°C7 

(iii) Liquefied gases, critical 
temperature more than 70°C7 

(iv) Gases dissolved under 
pressure, 

(v) Refrigerated liquefied gases 
transported under pressure 
similar to atmospheric.] 

1.15 Substances of Class 2 are assigned to [one of three divisions] based on the 
hazard of the gas during transport." 

Paragraph 1.44 

In the first sentence amend "substance" to read "substance, mixture 
or solution". Add at the end of the paragraph, 

"The precedence of hazard characteristics of the following have not 
been dealt with in the Precedence of Hazard Table which follows, as 
these primary characteristics always take precedence, 

substances and articles in Class 11 
gases in Class 2, 
self-reactive substances and wetted explosives in Division 4.1, 
pyrophoric substances in Division 4.2, 
substances in Division 5.2, 
substances in Division 6.1 with a Packing Group I inhalation 
toxicity, 
substances in Division 6.2, 
materials in Class 7. 

Replace the Precedence of Hazard Table with the following, 



PRECEDENCE OF HAZARD TABLE 

5.1 5.l. 5.1 6.1,I 6.1,I 6.1 6.1 8,I 8,I 8,II 8,II 8,III 8,III 
4.2 4.3 I* II* III* Dermal Oral II III Liquid Solid Liquid Solid Liquid Solid 

3 I••• • • •. • 3 3 3 3 3 - 3 - 3 
3 II ••• ••.• 3 3 3 3 8 - 3 - 3 

3 III •••••• 6.1 6.1 6.1 3 8 - 8 - 3 
4.1 II**••••• 4.2 4.3 5.1 4.1 4.1 6.1 6.1 4.1 4.1 - 8 - 4.1 - 4.1 
4.1 III**•••• 4.2 4.3 5.1 4.1 4.1 6.1 6.1 6.1 4.1 - 8 - 8 - 4.1 
4.2 II ••••••• 4.3 5.1 4.2 4.2 6.1 6.1 4.2 4.2 - 8 - 4.2 - 4.2 
4.2 III •••••• 4.3 5.1 5.1 4.2 6.1 6.1 6.1 4.2 - 8 - 8 - 4.2 
4.3 I• • • • • • •. 5.1 4.3 4.3 6.1 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
4.3 II ••••••• 5.1 4.3 4.3 6.1 4.3 4.3 4.3 8 8 4.3 4.3 4.3 4.3 
4.3 III •••••• 5.1 5.1 4.3 6.1 6.1 6.1 4.3 8 8 8 8 4.3 4.3 
5.1 I* ••••••• 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 
5.1 II*•••••• 6.1 5.1 5.1 5.1 8 8 5.1 s.1 5.1 5.1 
5.1 III* ••••• 6.1 6.1 6.1 5.1 8 8 8 8 5.1 5.1 
6.1 I, Dermal 8 6.1 6.1 6.1 6.1 6.1 
6.1 I, Oral •• 8 6.1 6.1 6.1 6.1 6.1 
6.1 II, Inhalation 8 6.1 6.1 6.1 6.1 6.1 
6.1 II, Dermal 8 6.1 8 6.1 6.1 6.1 
6.1 II, Oral. 8 8 8 6.1 6.1 6.1 
6.1 III •••••• 8 8 8 8 8 8 

* There are at present no established criteria for determining Packing Groups for liquids in Division 5.1. For the time being, 
the degree of hazard is to be assessed by analogy with listed substances, allocating the substances to Packing Group I, great, II, 
medium, or III, minor danger. 

•• Substances of Division 4.1 other than self-reactive substances. 

- Denotes an impossible combination. 

For hazards not shown in this table, see paragraph 1.44. 
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Chapter 2 For UN No. 1432, delete Subsidiary risk 4.2 
For UN Nos. 1360, 1419 and 1433, add Subsidiary risk 6.1 
For UN No. 3070, delete Subsidiary risk 3 
For UN No. 1092, change the classification to 6.1, Subsidiary 
risk 3 
For UN No. 1163, change the classification to 6.1, Subsidiary 
risks 3 and 8 
For UN No. 1239, change the classification to 6.1, Subsidiary risk 
3, Packing Group I 
For UN No. 1244, change the classification to 6.1, Subsidiary 
risks 3 and 8 
Delete UN Nos. 1628 and 1633 
For UN No. 1645 change name to "MERCURY SULPHATE" 
For UN No. 1405, delete Packing Group II, add Special provision 184 
Delete UN No. 1406 
For UN No. 1950 add special provision 189 
For UN No. 2037 change name to read "RECEPTACLES, SMALL, 
CONTAINING GAS without release device, non-refillable" 
add special provisions 63 and 191 

Add1 
"3092 
3093, 
3094 

3095 
3096 

3097 
3098 

3099 

1-METHOXY-2-PROPANOL, Class 3, Packing Group III, M 
CORROSIVE LIQUIDS, OXIDIZING, N.o.s., 8, 5.1, 109, 130 

CORROSIVE LIQUIDS, WHICH IN CONTACT WITH 8 4.3 109,130 
WATER EMIT FLAMMABLE GASES, N.O.S. 
CORROSIVE SOLIDS, SELF-HEATING, N.o.s. 
CORROSIVE SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 
FLAMMABLE SOLIDS, OXIDIZING, N.O.S. 
OXIDIZING SUBSTANCES, LIQUID, 
CORROSIVE, N.o.s. 
OXIDIZING SUBSTANCES, LIQUID, 
POISONOUS, N.o.s. 

8 4.2 109,130 

8 4.3 109,130 
4.1 5.1 76,109,129 

5.1 8 109,129 

3100 OXIDIZING SUBSTANCES, SOLID, 
5.1 6.1 109,129 

5.1 4.2 76,109,130 
3121 

3122 
3123 

3124 
3125 

3126 

3127 

3128 

3129 

SELF-HEATING, N.o.s. 
OXIDIZING SUBSTANCES, SOLID, WHICH IN 
CONTACT WITH WATER EMIT FLAMMABLE 
GASES, N.o.s. 
POISONOUS LIQUIDS, OXIDIZING, N.o.s. 
POISONOUS LIQUIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 
POISONOUS SOLIDS, SELF-HEATING, N.o.s. 
POISONOUS SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 
SELF-HEATING SUBSTANCES, SOLID, 
CORROSIVE, N.o.s. 
SELF-HEATING SUBSTANCES, SOLID, 
OXIDIZING, N.o.s. 
SELF-HEATING SUBSTANCES, SOLID, 
POISONOUS, N.o.s. 
SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
CORROSIVE, N.o.s. 

5.1 4.3 76,109,130 
6.1 5.1 109,129 

6.1 4.3 
6.1 4.2 

6.1 4.3 

109,130 
109,130 

109,130 

4.2 8 109,192 

4.2 5.1 76,109,130 

4.2 6.1 109,192 

4.3 8 109,129 
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3130 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
POISONOUS, N.o.s. 4.3 

3131 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
CORROSIVE, N.o.s. 4.3 

3132 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
FLAMMABLE, N.o.s. 4.3 

3133 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
OXIDIZING, N.o.s. 4.3 

3134 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
POISONOUS, N.o.s. 4.3 

3135 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
SELF-HEATING, N.o.s. 4.3 

3136 TRIFLUOROMETHANE, REFRIGERATED LIQUID 2 

3137 OXIDIZING SUBSTANCES, SOLID, 
FLAMMABLE, N.o.s. 5.1 

For UN No. 2925 amend "129" to read "192" 
For UN No. 3086 amend "130" to read "129" 
For UN No. 2071 add Special provision 193 

6.1 109,129 

8 109,129 

4.1 109,129 

5.1 76,109,129 

6.1 109,129 

4.2 109,129 
[M] 

4.1 76,109 I" 

The proposed new generic entries for organic peroxidees have been 
allocated the UN Nos. 3101 to 3120. 

Add, "[190 - Aerosols are any non-refillable receptacles, with a 
capacity of 50 mL or more and meeting the requirements of 
paragraph 9.8, made of metal, glass or plastics and containing a 
gas compressed, liquefied or dissolved under pressure, with or 
without a liquid, paste or powder, and fitted with a release 
device allowing the contents to be ejected as solid or liquid 
particles in suspension in a gas, as a foam, paste or powder or in 
a liquid state or in a gaseous state. 

191 - Receptacles, small, containing gas may be considered as 
similar to aerosols except that they are not fitted with a release 
device, see special provision 189.)" 

Amend special provision 63 to read, 

"63 - Subsidiary risks depend on the nature of the contents of the 
aerosol or small receptacle. The flammable subsidiary risk 
applies if the contents include more than 45% by mass, or more 
than 250g, of flammable components. Flammable components are 
gases which are flammable in air at normal pressure or substances 
or preparations in liquid form which have a flash point less than 
or equal to l00°C." 
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Chapter 6 

Adda "192 Packing Group II or III according to grouping criteria 
for each hazard." 

Special provision 171, after "electric storage batteries" add "and 
small quantities of corrosive solids" 

Replace Special provision 172 by the followinga 

"172 Radioactive material with a subsidiary risk should, 

(a) be packaged in accordance with the IAEA Transport Regulations, 

(b) be labelled with subsidiary risk labels corresponding to any 
subsidiary risks indicated for the material in chapter 2 or, 
if no subsidiary risks are indicated, with subsidiary risk 
labels corresponding to each non-radioactive hazard exhibited 
by the material, 

(c) be allocated to Packing Group I, II or III, as appropriate, 
by application of the grouping criteria provided in these 
Recommendations corresponding to the nature of the 
predominent subsidiary risk, and 

(d) unless transported in a Type A or Type B package, 

(i) be transported in a package with a net mass of 400 kg or 
less and a capacity of 450 litres or less which conforms 
to all applicable provisions of chapter 9 appropriate to 
the packing group of the material, or 

(ii) be transported in packagings with a net mass greater 
than 400 kg or with a net capacity greater than 450 
litres approved by the competent authority." 

Add to Special provisions 173 and 1741 

"The package should be labelled with a subsidiary risk label 
corresponding to the risk shown in chapter 2." 

Adda 

"193 Ammonium nitrate fertilizers of this composition and within 
these limits may be regarded as not regulated as dangerous goods if 
shown by a trough test (see United Nations Recommendatons on the 
Transport of Dangerous Goods, Tests and Criteria, Part IV) not to be 
liable to self-sustaining decomposition and provided that they do not 
contain an excess of nitrate greater than 10% by mass (calculated as 
Potassium nitrate)". 

Adda 

"6.4.6. Mixtures of liquids that are poisonous (toxic) by inhalation should be 
assigned to Packing Groups according to 6.4.6.l. or 6.4.6.2. 
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6.4.6.1. If LC 50 data is available for each of the poisonous (toxic) 
substances comprising a mixture, the packing group may be determined as follows, 

(a) Estimate the LC 50 of the mixture using the formula, 

LC 50 (mixture)= 1 -----------
n 

)
:::---,-

~ 

i=l 

mole fraction of the i th component 
substance of the liquid 

= mean lethal concentration of the i th 

component substance in ml/m3 

(b) Estimate the volatility of each component substance using the 
formula, 

ml/m3 

101.3 

where Pi= partial pressure of the i th component 
substance in kPa at 20°C and one atmosphere 
pressure 

(c) Calculate the ratio of the volatility to the LC 50 using the 
formula, 

n 

~ Vi 

R = L LC soi 
i=l 

(d) Using the calculated values LC 50 (mixture) and R, the packing 
group for the mixture is determined, 

Packing Group I R ~ 10 and LC 50 (mixture) ~ 1000 ml/m3 

Packing Group II R, 1 and LC 50 (mixture) ~ 3000 ml/m3 
~ 
"and not meeting criteria for Group I 

Packing Group III R >. 1/5 and LC 50 (mixture) ~ 5000 ml/m3 

1/ and not meeting criteria for Group I or II 

6.4.6.2. In the absence of LC 50 data on the poisonous (toxic) constituent 
substances, the mixture may be assigned a packing group based on the following 
simplified threshold toxicity tests. When these threshold tests are used, the most 
restrictive packing group must be determined and used for transporting the mixture. 

(a) A mixture is assigned to Packing Group I only if it meets both of 
the following criteria, 
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(i) A sample of the liquid mixture is vaporized and diluted 
with air to create a test atmosphere of 1000 ml/m3 
vaporized mixture in air. Ten albino rats (five male and 
five female) are exposed to the test atmosphere for one hour 
and observed for fourteen days. If five or more of the 
animals die within the fourteen day observation period, the 
mixture is presumed to have an LC 50 equal to or less than 
1000 ml/m3 • 

(ii) A sample of the vapour in equilibrium with the liquid 
mixture at 20°C is diluted with 9 equal volumes of air to 
form a test atmosphere. Ten albino rats (five male and five 
female) are exposed to the test atmosphere for one hour and 
observed for fourteen days. If five or more of the animals 
die within the fourteen day observation period, the mixture 
is presumed to have a volatility equal to or greater than 10 
times the mixture LC SO. 

(b) A mixture is assigned to Packing Group II only if it meets 
both of the following criteria, and the mixture does not meet the 
criteria for Packing Group I, 

(i) A sample of the liquid mixture is vaporized and diluted 
with air to create a test atmosphere of 3000 ml/m3 
vaporized mixture in air. Ten albino rats (five male and 
five female) are exposed to the test atmosphere for one hour 
and observed for fourteen days. If five or more of the 
animals die within the fourteen day observation period, the 
mixture is presumed to have an LC 50 equal to or less than 
3000 ml/m3 • 

(ii) A sample of the vapour in equilibrium with the liquid 
mixture at 20°C is used to form a test atmosphere. Ten 
albino rats (five male and five female) are exposed to the 
test atmosphere for one hour and observed for fourteen days. 
If five or more of the animals die within the fourteen day 
observation period, the mixture is presumed to have a 
volatility equal to or greater than the mixture LC 50. 

(c) A mixture is assigned to Packing Group III only if it meets 
both of the following criteria, and the mixture does not meet the 
criteria for Packing Groups I or II, 

(i) A sample of the liquid mixture is vaporized and diluted 
with air to create a test atmosphere of 5000 ml/m3 

vaporized mixture in air. Ten albino rats (five male and 
five female) are exposed to the test atmosphere for one hour 
and observed for fourteen days. If five or more of the 
animals die within the fourteen day observation period, the 
mixture is presumed to have an LC 50 equal to or less than 
5000 ml/m3 • 

(ii) The vapour pressure of the liquid mixture is measured 
and if the vapour pressure is equal to or greater than 
1000 ml/m3, the mixture is presumed to have a volatility 
equal to or greater than 1/5 the mixture LC SO." 
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"Pesticides which are not named in table 6.1 should be classified 
according to the packing group criteria given in 6.4 (however, see 
{e) below)." 

6.6 {b) after "of active substance" adds 
"If the LD50 value of the preparation is known and the packing 
group determined by applying the criteria in 6.4 does not 
correspond to the packing group shown in table 6.1 according to 
the concentration of the active substance in the preparation, the 
packing group determined by applying the criteria in 6.4 should 
take precedence." 

6.6 {b) after "Where possible" add "in table 6.1" 

Amend 9.l.2(b) to reads "[gas cylinders]". 

Add, "9.8 Leakproofness test for aerosols and small receptacles 
for gas 

9.8.l Each receptacle should be subjected to a test performed in 
a hot water bath, the temperature of the bath and the duration of 
the test should be such that the internal pressure reaches that 
which would be reached at 55°c. [If the contents are sensitive to 
heat or if the receptacles are made of plastics material which 
softens at this test temperature, the temperature of the bath 
should be set at between 20°C and 30°C, but in addition, one 
receptacle in 2000 should be tested at the higher temperature.] 

9.8.2 No leakage or permanent deformation of a receptacle should 
occur, except that a plastics receptacle may be deformed through 
softening provided that it does not leak." 

Chapter 12 12.1.5 after "non-metallic tanks", add "intermediate bulk 
containers (IBCs)," 

Table 12.2 Adds "UN No. 3092, l-METHOXY-2-PROPANOL, 3/III, 1.5, 12.5.2, 
A/12.7.2, N, 12.22.2 

Table 12.2 For UN No. 1092, change col. 3 to 6.1/I and col. 4 to 3 
For UN No. 1163, change col. 3 to 6.1/I, col. 4 to 3, 8, col. 6 to 
6 mm and col. 9 to 12.22.3 
For UN No. 1239, change col. 3 to 6.1/I, col. 4 to 3, col. 5 to 4, 
col. 6 to 6 mm, col. 7 to NA, col. 8 to 12.9.3 and col. 9 to 
12.22.3 
For UN No. 1244, change col. 3 to 6.1/I and col. 4 to 3, 8 

Chapter 13 Add at the end of paragraph 13.3.4.1, 

"Substances of Division 4.2 need not carry a subsidiary risk label 
of 4.1" 
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Paragraph 13.8.4., add to the table, 

"3093 CORROSIVE LIQUIDS, OXIDIZING, N.o.s. 

3094 CORROSIVE LIQUIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.O.S. 

3095 CORROSIVE SOLIDS, SELF-HEATING, N.o.s. 

3096 CORROSIVE SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 

3097 FLAMMABLE SOLIDS, OXIDIZING, N.o.s. 

3098 OXIDIZING SUBSTANCES, LIQUID, 
CORROSIVE, N.o.s. 

3099 OXIDIZING SUBSTANCES, LIQUID, 
POISONOUS, N.O.S. 

3100 OXIDIZING SUBSTANCES, SOLID, 
SELF-HEATING, N.o.s. 

3121 OXIDIZING SUBSTANCES, SOLID, WHICH IN 
CONTACT WITH WATER EMIT FLAMMABLE 
GASES, N.o.s. 

3122 POISONOUS LIQUIDS, OXIDIZING, N.o.s. 

3123 POISONOUS LIQUIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 

3124 POISONOUS SOLIDS, SELF-HEATING, N.o.s. 

3125 POISONOUS SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 

3126 SELF-HEATING SUBSTANCES, SOLID, 
CORROSIVE, N.O.S. 

3127 SELF-HEATING SUBSTANCES, SOLID, 
OXIDIZING, N.o.s. 

3128 SELF-HEATING SUBSTANCES, SOLID, 
POISONOUS, N.o.s. 

3129 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
CORROSIVE, N.o.s. 

3130 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
POISONOUS, N.o.s. 
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3131 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
CORROSIVE, N.o.s. 

3132 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
FLAMMABLE, N.o.s. 

3133 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
OXIDIZING, N.o.s. 

3134 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
POISONOUS, N.o.s. 

3135 SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
SELF-HEATING, N.o.s. 

3137 OXIDIZING SUBSTANCES, SOLID, FLAMMABLE, N.O.S." 

Table 13.1, in the line marked "I", in the columns headed "4.1" and 
"4.2", change "X" to"***", below the table add,"*** Impossible as a 
subsidiary risk" 

Chapter 14 14.2.2.7 (c) at the end of the second sentence, add, 

" ••• propagation for at least four minutes" 

in the third sentence, .amend "whole sample in 5 mins" to read "whole 
sample in 5 mins or less". 

Chapter 15 In table 15.1, for Class 2, in the fourth column amend "metal 
packaging" to read "metal or plastics packaging". 
In table 15.1, in footnote a/, amend "820 mL" to read "1000 mL". 

Replace 15.3 by the following• 

"Dangerous goods transported according to these special 
recommendations should be transported only in inner packagings placed 
in suitable outer packagings. However, the use of inner packagings is 
not considered to be necessary for the transport of articles such as 
aerosols or receptacles, small containing gas. The packagings should 
meet the requirements of 9.3.1, 9.3.2 and 9.3.4 to 9.3.8 and be so 
designed that they meet the construction requirements of 9.6. The 
total gross mass of the package should not exceed 30 kg." 

Chapter 16 16.2, 16.2.1.1 (twice), 16.2.2.l (twice), 16.2.3.5 and 16.2.4 delete 
"prismatic" 

16.2.1.1 {i) for "or a" read "or at a" 

16.2.1.1 {ii) for "by" read "at" 
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16.4.1.1 llHl, 16.4.1.l 11H2, 16.5.1.1 llHZl and 16.5.1.1 11HZ2 add 
"or at a gauge pressure of 10 kPa (0.1 bar) or less" 

16.4.4 replace (b) with, 
"(b) initial and periodic tests in accordance with 16.4.61 
(c) inspections in accordance with 16.4.7." 

16.5.4 replace (b) with, 
"(b) initial and periodic tests in accordance with 16.5.61 
(c) inspections in accordance with 16.5.7." 

Index Add, 

"l-METHOXY-2-PROPANOL, 3, 3092" 

CORROSIVE LIQUIDS, OXIDIZING, N.o.s., 8, 3093" 

Change the class to 6.1 for the following, 

"ACROLEIN, INHIBITED 
DIMETHYLHYRAZINE, UNSYMMETRICAL 
METHYLCHLOROMETHYL ETHER 
METHYLHYDRAZINE" 

Delete "MERCUROUS SULPHATE" and "MERCURY BISULPHATE" 
Change "MERCURIC SULPHATE" to "MERCURY SULPHATE" 
Add, "Mercurous sulphate see 6.1 1645 

Mercury bisulphate see 6.1 1645 
Mercuric sulphate see 6.1 1645" 

Change "CALCIUM SILICON, 4.3, 1406" to "Calcium silicon see 4.3 1405" 

Amend the entry for "Receptacles, small, etc." to read, 
"RECEPTACLES, SMALL, CONTAINING GAS 2 2037 
without release device, non-refillable" 

Add, 

"CORROSIVE LIQUIDS, WHICH IN CONTACT WITH 8 3094 
WATER EMIT FLAMMABLE GASES, N.o.s. 

CORROSIVE SOLIDS, SELF-HEATING, N.o.s. 8 3095 

CORROSIVE SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.O.S. 8 3096 

FLAMMABLE SOLIDS, OXIDIZING, N.o.s. 

OXIDIZING SUBSTANCES, LIQUID, 
CORROSIVE, N.O.S. 

OXIDIZING SUBSTANCES, LIQUID, 
POISONOUS, N.o.s. 

4.1 3097 

5.1 3098 

5.1 3099 



OXIDIZING SUBSTANCES, SOLID, 
SELF-HEATING, N.o.s. 

OXIDIZING SUBSTANCES, SOLID, WHICH IN 
CONTACT WITH WATER EMIT FLAMMABLE 
GASES, N.o.s. 

POISONOUS LIQUIDS, OXIDIZING, N.o.s. 

POISONOUS LIQUIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 

POISONOUS SOLIDS, SELF-HEATING, N.o.s. 

POISONOUS SOLIDS, WHICH IN CONTACT WITH 
WATER EMIT FLAMMABLE GASES, N.o.s. 

SELF-HEATING SUBSTANCES, SOLID, 
CORROSIVE, N.o.s. 

SELF-HEATING SUBSTANCES, SOLID, 
OXIDIZING, N.o.s. 

SELF-HEATING SUBSTANCES, SOLID, 
POISONOUS, N.o.s. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
CORROSIVE, N.O.S. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, LIQUID, 
POISONOUS, N.o.s. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
CORROSIVE, N.O.S. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
FLAMMABLE, N.O.S. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
OXIDIZING, N.o.s. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
POISONOUS, N.O.S. 

SUBSTANCES WHICH IN CONTACT WITH WATER 
EMIT FLAMMABLE GASES, SOLID, 
SELF-HEATING, N.o.s. 

TRIFLUOROMETHANE, REFRIGERATED LIQUID 

OXIDIZING SUBSTANCES, SOLID, FLAMMABLE, 
N.o.s. 
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5.1 3100 

5.1 3121 

6.1 3122 

6.1 3123 

6.1 3124 

6.1 3125 

4.2 3126 

4.2 3127 

4.2 3128 

4.3 3129 

4.3 3130 

4.3 3131 

4. 3 3132 

4.3 3133 

4.3 3134 

4.3 3135 

2 3136 

5.1 3137" 
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Data sheets 

UN No. 1092 The rapporteur from the Federal Republic of Germany supplied the 
following extra information for the UN No. 1092 data sheet presented 
by the United States in document ST/SG/AC.10/C.2/R.616, 

Section 2.3.1 0.845 
2.3.2 0.839 
2.3.3 0.808 
2.4.1 92.3 
2.4.2 131.7 
2.5 0.392 
2.6 27.22 
3.1 - 29°C open cup 
3.2 278°C 
5.4 281 370 
8.1 include IMO Type 1 
8.2 4 bar 
8.3 6 mm 
8.4 NA 
8.5 see 12.9.3 
8.6 see 12.22.3 
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Recommendations on the Transport of ·Dangerous Goods, 
Tests and Criteria, (ST/SG/AC.10/11) 

Add, "PART IV. TESTS AND CRITERIA FOR THE CLASSIFICATION OF MISCELLANEOUS 
DANGEROUS GOODS 

1. 

1.1. 

1.1.1. 

1.1.2. 

1.1.2.1. 

TEST FOR AMMONIUM NITRATE FERTILIZERS OF CLASS 9 

"TROUGH TEST" FOR DETERMINATION OF THE SELF-SUSTAINING EXOTHERMIC 
DECOMPOSITION OF FERTILIZERS CONTAINING NITRATES 

INTRODUCTION 

A fertilizer capable of self-sustaining decomposition is defined 
as one in which decomposition initiated in a localized area will 
spread throughout the mass. The tendency of a fertilizer to 
undergo this type of decomposition can be determined by means of 
the trough test. In this test localized decomposition is 
initiated in a bed of the fertilizer to be offered for shipment 
contained in a horizontally mounted trough, and the rate at which 
the decomposition propagates through it is measured after removal 
of the initiating heat source. 

APPARATUS 

The apparatus (Figure 1.1) consists of a trough of internal 
dimensions 150 x 150 x 500 mm, open at the top. The trough is 
constructed of square meshed gauze (preferably stainless steel) 
with a mesh width of about 2.5 mm and a wire thickness of 1.5 mm. 
The bars constituting the frame have a diameter of 10 mm. 
Fertilizers with a particle size distribution such that a 
significant amount falls through the mesh of the trough should be 
tested in a trough of smaller mesh gauze, or alternatively in a 
trough lined with gauze of a smaller mesh. During initiation, 
sufficient heat should be provided and maintained to establish a 
uniform decomposition front. Two alternative heating methods are 
recommended, as follows, 

Electrical heating 

An electrical heating element (capacity 250 watts) enclosed in a 
stainless steel box is placed inside and at one end of the trough 
(Figure 1.2). The dimensions of the stainless steel box are 150 x 
150 x 10 mm, and the wall thickness 3 mm. The side of the box 
which is not in contact with the fertilizer should be protected 
with a heat shield (insulation plate 5 mm thick). The heating 
side of the box may be protected with aluminium foil or a 
stainless steel plate. 
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1.1.2.2. 

1.1.2.3. 

1.1.2.4. 

1.1.3. 

1.1.3.1. 

1.1.3.2. 

1.1.3.3. 

1.1.4. 

1.1.4.1. 

Gas burners 

A steel plate (thickness 1-3 mm) is placed inside one end of the 
trough and in contact with the wire gauze (Figure 1.1). The plate 
is heated by means of two Teclu burners which are fixed to the 
trough support and are capable of maintaining the plate at 
temperatures between 400-800°C, i.e. dull red heat. For example, 
this may be achieved by a burner capacity of about 200 dm3/h of 
town gas at a pressure of 6 cm water assuming a specification of 
town gas as follows, 

higher calorific value 16.6 x 103 kJ/m3 (4.200 kcal/m3), 

lower calorific value 15.7 x 103 kJ/m3 (3.750 kcal/m3) 
at 0°C, 1 bar. 

To prevent heat transport along the outside of the trough a heat 
shield consisting of a steel plate (2 mm thick) should be 
installed at about 5 cm from the end of the trough where the 
heating takes place. 

The life of the apparatus may be prolonged if it is constructed of 
stainless steel throughout. This is particularly important in the 
case of the gauze trough. 

PROCEDURE 

The apparatus should be set up under a fume hood to remove toxic 
decomposition gases. Although there is no explosion risk when 
performing the test it is advisable to have a protective shield, 
e.g. of suitable transparent plastic, between the observer and the 
apparatus. 

The trough is filled with the fertilizer in the form to be offered 
for transport and decomposition is initiated at one end, either 
electrically or by means of gas burners as described above. 
Heating should be continued until decomposition of the fertilizer 
is well established and propagation of the front (over 
approximately 3-5 cm) is observed. In the case of products of 
high thermal stability it may be necessary to continue heating for 
one hour. If fertilizers show a tendency to melt the heating 
should be done with care, i.e. using a small flame. 

About 20 minutes after the heating has been discontinued, the 
position of the decomposition front is noted. The front can be 
observed by difference in colour, e.g. brown (undecomposed 
fertilizer) to white (decomposed fertilizer). A graph of the 
progression of the decomposition front along the trough against 
time is then prepared, and the propagation rate (cm/h) is obtained 
from the graph, using the portion where the rate is constant. 

TEST CRITERIA 

If propagation of the decomposition continued throughout the 
entire trough, the fertilizer is capable of showing 
self-sustaining decomposition. The propagation rate (cm/h) is 
noted in the report. 



1.1.4.2. 

1. 

2. 
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If propagation does not continue throughout the entire trough, the 
fertilizer is considered to be free from the hazard of 
self-sustaining decomposition." 

Annex 1 to the report of the thirty-sixth session 
(ST/SG/Ac.Io/c.2/27) 

The secretariat wishes the following points to be noted, 

The changes agreed to the Recommendations in, 

Table 15.1, heading to column 41 
Paragraph 14.3.4, change to SI units, 
The text associated with Figure 13.4 

have been incorporated in the fifth Revised edition. 

The changes agreed to the Recommendations in, 

The Index concerning Mononitrotoluidines, and 
Paragraph 13.17.4 (a} concerning placards require clarification. 
This can perhaps best be done when the report of the Group of 
Rapporteurs is presented to the Committee of Experts. 



ST/SG/AC.10/C.2/29 
page 40 
Annex 3 

..., 

..... 

<tl 

..... . ..... . 
n 
0, 
C: 
N 
ill 

~ 

>1 
0 

::r 
I( ,_ ... 
c:r 
QI 
C 

0 ... 
~ 

O' 

3 .. ... 
(a 

~ •· n .... 
r: 
er 

~ • 11 
Cl 

= Q • .. 
• e: • .... 
,:I,, ... 
~ 
0 g . .. 
ea 
ea . 
N 

t1 

'" • :, 
• ... 
0 
:J • 
t;" 

I 

I -,~ u, .. 
0 (II 

" C, .... - "tf u, .... 
0 l» 
)( .. 

Q -
.+ 
0 

w 

~ i i1 G 
~ - s: 0 ,, " 0 •• i...- -1~ i '\S. .~ ~ .... .. ,, 
0 

<> I 
g1 



"' N 
'N . 
u 
'-0 
..-t 
• u 

,r:i:..-t M 
--.._ s:t 

~ Q) ~ 
'- t,l i:: 
E-1 ctS i:: 
(,I) 0.i ,:i: 

....... ,so ..... 

\/all thiclcnees 3 mm 
ll umin1 ua !oil 
etainleaa 

J.obeetoe 

,..... ... ........... - ·" ·,,,~,..,. 

Trough to be placed 
on support ae ahow 
in Figure 1, 

,· 
I 

I I / 

'1 
,, l·r:~~1~!1 ! IJ "1:·· 
, , J_.;. • •• t - I· 11' I .11: '.:::,~::: I; ~ 
I ,,-" ·1 1 ':i:1·::~ i 

, , , ,,. .,. • 1 1 · : ! : ; ; : : ; · .. ..~-· ii 
I J.. I.:.'... I J ,· '·: I: : ~ . ;:~ /;11 
.,,. -~ 1·1· · I · ... ~ ......_ ..._.. .. . I ·•:.•·· -: 
~ ....... ~..... I I ·-;..., -- ... - -:::-

' 

Fi5':1:!e 1.2, Electrical heating devioe (capacity 250 vatte) 




