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Introduction
1.
This
proposal
augments
the
proposal
UN/SCETDG/52/INF.7
UN/SCEGHS/34/INF.4 from CEFIC and their member WONIPA to add test results as
examples in the UN Manual of Tests & Criteria (the Manual) to avoid redundant nontransport classification testing of various configurations of wetted nitrocellulose (NC).
SAAMI presents test results on “energetic” nitrocellulose wetted with water for inclusion in
the Manual, in addition to the WONIPA data, and proposes to include the ability for waterwet material (UN2555) to be packed in metal drums, in accordance with the packing
instruction. This paper also suggests changing the abbreviation for Packing Instruction 406
from “P406” to PI406” to avoid confusion with GHS precautionary statements.
2.
From 2007 – 2014 an initiative on desensitized explosives was led by Germany,
including some meetings in Berlin, and this provided the basis for the creation of GHS
Chapter 2.17. Representatives of the nitrocellulose manufacturing industry were active
participants on behalf of industry, including WONIPA and SAAMI. A new 500 kg bonfire
test method was adopted based on German test protocols for desensitized explosives and
other energetic dangerous goods, and it was placed in a new Part V of the Manual relating
to sectors other than transport. It was understood that new testing using this method should
be avoided for products which were already well-characterized. BAM and WONIPA have a
long history of testing, and there is a large amount of data on WONIPA products. Testing
related to SAAMI was done over 40 years ago and data is not readily available. This
experience likely resulted in the UN entries 2555 and 2556, which are both as opposed to
many other desensitized explosives which may require a competent authority approval. As
part of the initiative, SAAMI conducted new Test Series 1, 3 and 6 tests in 2008, and
presented them to the informal correspondence group working on GHS 2.17. A report on a
incident happening at that time was also presented.
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3.
The current CEFIC proposal seeks to complete the original intention of the working
group and insert test results in the Manual for the purpose of avoiding further testing, but
only for “industrial” nitrocellulose, and it would forbid the use of metal drums. While some
of the configurations presented by CEFIC are used in the energetics industry, no 500-kgbonfire data is presented for “energetic” higher-nitrogen content nitrocellulose, i.e.
exceeding 12.6% nitrogen. SAAMI proposes to include our 2008 results in the Manual.
While the test method is not the same as Part V, in our opinion SAAMI’s data on water-wet
NC in a metal drum shows such a low level of reactivity that the 500 kg quantity of Part V
is not relevant, so the explosives test methods of Part I may be presented as conclusive.

Discussion
4.
SAAMI wishes to clarify that the difference between “industrial” and “energetic”
nitrocellulose for safety and security purposes is subjective:
(a)

The difference in available nitrogen levels is small. The nitrocellulose
specifications in the BAM data range from 10.7% - 12.3% nitrogen. SAAMI’s
test data is on 13.2% nitrogen. The maximum nitrogen content generally
attainable is around 13.45%. The nominal value for this type of NC is 13.4%
with a minimum of 13.35%.

(b) “industrial” nitrocellulose is regularly blended into energetic mixtures to attain
desired percentages of nitrogen. This material may be detonable.
(c)

the use of water instead of alcohol is the most important factor for safety, much
more than the nitrogen percentage. Based on SAAMI’s testing, the choice of
water instead of alcohol as a desensitizer at percentages over 25% (UN2555)
conclusively mitigates safety concerns for “energetic” nitrocellulose. Waterwetted results always achieve the lowest classification in CEFIC’s data on
“industrial” nitrocellulose. There is no visible flame with water-wet material in
a bonfire, whereas alcohol-wet NC is extremely flammable and constitutes the
3 higher classification categories in the Part V test.

(d) A steel drum is an option in the packing instruction for UN2555. While we do
not present an opinion or test results for alchol-wetted nitrocellulose (e.g.
UN2556, limited to 12.6% nitrogen), we can see no reason that a metal drum
would not be safe and appropriate for UN2555 according to our test results.
Steel drums are used routinely by a major and historical US producer of NC.
5.
SAAMI attaches a test report as an annex providing data on UN 2555
“Nitrocellulose With Water (not less than 25% water, by mass)”, with a nitrogen content of
13.2%. This includes results from Test Series 1(a), 1(b), 1(c)(i), 6(a) and 6(c). We will also
show a PowerPoint presentation with pictures of the testing and of a truck-tire-fire incident,
the same presentation as was presented in 2008 to the explosives working group. Highlights
of the testing are:
(a)
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Since nitrocellulose is already classified as a desensitized explosive, positive
results in Test Series 2 may be assumed. For the purposes of familiarization,
the more severe Test Series 1 was performed which resulted in positive results
in Test Series 1(a) (Gap) and 1(b) (Koenen). These results are not directly
related to the current discussion. At the time the explosives tests of Part I of the
Manual were being considered for adaptation into new protocols for
desensitized explosives, which SAAMI thought might be too severe. We were
looking for false positives, e.g. in the Koenen test, and we demonstrated a false
positive by testing water alone in Test Series 6(c), when steam sent the metal
lid over 15 meters.
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(b) Series 6(a) results were as follows. The test was conducted with a detonator on
a 5-gallon bucket sample of the material, buried in sand for confinement. This
was intentionally more severe than the requirement for this product to ignite
with an electric match. There was no reaction. In line with discretion allowed
in the Manual, we believe this result is scalable to any amount. For an
additional degree of surety, the test was repeated with a match and 20 grams of
black powder. There was no initiation. This last test with black powder is not in
the report but we have the picture that was presented to the explosives working
group in 2008.
(c)

Series 6(c) results were as follows. One full metal drum, containing 231
pounds net of nitrocellulose wetted with water at 29% was placed in the
bonfire. No flames or energetic reaction were seen. A pressure reaction
occurred where the lid was propelled 17 meters. The drum had a bulged bottom
and fell over. Vented NC remained unburnt on the ground, adjacent to the fire.
SAAMI also performed a control test on water alone, and demonstrated that
steam can also project the metal lid to a distance over 15 meters.

(d) The SAAMI PowerPoint presentation also has pictures of a tire-fire impacting
a truckload of this material. No energetic reaction occurred.
6.
As appropriate desensitization by either water or alcohol reduces its deflagration-todetonation possibility to nearly zero, as shown for water based on the above testing, the
primary concern with desensitized NC is its heat output in a fire. It is well known with
energetic materials that decreasing the amount of oxidizer increases the available
combustion energy. This is very apparent for NC where the degree of nitration is a direct
measure of internal oxidizer. The downward trend illustrated in the chart below that shows
heat of combustion becomes smaller as the percent nitrogen rises, for both 25% water wet
and 25% ethanol wet NC. There is also a significantly greater amount of combustion
energy available with alcohol wet NC versus water wet NC, shown by the two lines; the
amount of heat released in a fire by alcohol wet NC is double that of water wet material.

In summary, this data substantiates the classification of water wet NC as a
flammable solid material regardless of the nitrogen content, if it is sufficiently wetted to
prevent detonation. Water-wet NC has a much lower heat of combustion than alcohol wet
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NC, and higher “energetic” nitrogen percentages produce less heat than lower-nitrogen
“industrial” grades.
7.
Separately, we suggest a stylistic change to the CEFIC proposal as follows. “P406”
should be changed to “PI406” or “packing instruction 406”, since it references a TDG
packing instruction, rather than a GHS precautionary statement. In our experience the use
of the letter “P” to reference a packing instruction causes confusion with GHS, and this is
essentially a GHS proposal.

Proposal
8.

Amend the following statement in the CEFIC proposal:

“Appendix 10
Compilation of classification results on industrial nitrocellulose for the purposes of
supply and use according to UN GHS chapter 2.17, which can be used for the
classification of Industrial NC products.
Requirements for the use of the test results for the classification of industrial nitrocellulose
products:
1.
The test results in this appendix can only be used for the classification of industrial
nitrocellulose products packed in UN approved fibre board boxes (4G) or fibre drums (1G)
according to packing instruction P406 PI406. They cannot be used for nitrocellulose
products in other pressure resistant packaging like steel drums, with the exception of waterwet nitrocellulose classified as UN 2555.
9.
Enter a test result for water-wet nitrocellulose in the proposed Appendix 10 to the
Manual, as follows:
Additional Test Results
It has been demonstrated by Part 1 testing that water-wet nitrocellose of 13.2% nitrogen
and 29% water, classified for transport as UN2555 and packed in specification 1A2 metal
drums, has no significant reaction to fire or detonator. This result may be used in lieu of
testing according to Part V, and applies to nitrogen percentages not exceeding 14.0%.
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Annex
10.

The test report described in paragraph 5 is attached.
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7HVW E .RHQHQ7HVWV

7KHWHVWLVXVHGWRGHWHUPLQHWKHVHQVLWLYHQHVVRIWKHVXEVWDQFHWRWKHHIIHFWRI
LQWHQVHKHDWXQGHUKLJKFRQILQHPHQW
7KHDSSDUDWXVFRQVLVWHGRIDVWHHOWXEH PP2'PP,'DQGPPORQJ 
ZLWKRQHHQGFORVHGZLWKDFORVLQJGHYLFHLQVWDOOHGLQDKHDWLQJDQGSURWHFWLYH
GHYLFH7KHRSHQHQGRIWKHWXEHLVIODQJHG7KHFORVLQJSODWHZLWKDQRULILFH
WKURXJKZKLFKWKHJDVHVIURPWKHGHFRPSRVLWLRQRIWKHWHVWVXEVWDQFHHVFDSH
KDVGLDPHWHUKROHVWKURXJKPP7KHKHDWLQJLVSURYLGHGE\SURSDQH
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7HVW F L 7LPH3UHVVXUH7HVW

7KHWHVWLVXVHGWRGHWHUPLQHWKHHIIHFWVRILJQLWLQJWKHVXEVWDQFHXQGHU
FRQILQHPHQWLQRUGHUWRGHWHUPLQHLILJQLWLRQOHDGVWRDGHIODJUDWLRQZLWK
H[SORVLYHYLROHQFHDWSUHVVXUHVZKLFKFDQEHDWWDLQHGZLWKVXEVWDQFHVLQ
QRUPDOFRPPHUFLDOSDFNDJHV
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7HVW D 816LQJOH3DFNDJH7HVW ZLWKGHWRQDWRU 

$VDSUHOLPLQDU\WHVWDJDOORQPHWDOEXFNHWKDYLQJDQLQWHUQDOGLDPHWHURI
IHHWZDVILOOHGWRIWKHLJKWZLWKSRXQGVRIZHWWHGQLWURFHOOXORVH7KLV
DFKLHYHGDGHQVLW\URXJKO\HTXDOWRWKDWLQWKHGUXPLHOEVIW$
EODVWLQJFDSZDVSODFHGLQWKHFHQWHURIWKHPDWHULDO$PHWDOOLGZDVFULPSHGRQ
WKHEXFNHW7KHEXFNHWZDVSODFHGLQDKROHDQGFRYHUHGLQDOOGLUHFWLRQVE\D
PLQLPXPRIµRIVDQG7KHEODVWLQJFDSGLGQRWLJQLWHWKHPDWHULDORUDIIHFW
WKHEXFNHWRWKHUWKDQVRPHWUDFHVRIQLWURFHOOXORVHHVFDSHGDURXQGWKHOLGDQG
VRPHRIWKHFULPSVZHUHORRVHQHG

%HFDXVHQRLJQLWLRQRFFXUUHGLWZDVMXGJHGXQQHFHVVDU\WRSURFHHGZLWKDIXOO
VFDOHWHVWRIWKHGUXP7KHQLWURFHOOXORVHSDVVHGWKLVWHVW


7HVW F 81([WHUQDO)LUH %RQILUH 7HVW

2QHGUXPFRQWDLQLQJSRXQGVRIQLWURFHOOXORVH ZDWHU ZDVXVHGIRUWKLV
WHVW7KHGUXPZDVSODFHGRQWRDVWHHOVWDQGIHHWDERYHWKHJURXQGZLWK
JDOORQVRIGLHVHO DQGJDVROLQH IXHO7KHIXHOZDVLJQLWHGDQGREVHUYDWLRQVZHUH
PDGH1RQHRIWKHIROORZLQJHYHQWVZHUHQRWHG

([SORVLRQRIWRWDOFRQWHQWVRIWKHWHVWSDFNDJH
$Q\SHUIRUDWLRQRIDQ\RIWKHWKUHHYHUWLFDOZLWQHVVVFUHHQV
0RUHWKDQPHWDOOLFSURMHFWLRQVHDFKZLWKPDVVH[FHHGLQJJUDPVWKURZQ
PRUHWKDQPHWHUVIURPWKHVWDFNHGJH
$ILUHEDOOH[WHQGLQJEH\RQGDQ\RIWKUHHZLWQHVVVFUHHQV
)LHU\SURMHFWLRQVIURPWKHSURGXFWWKURZQPRUHWKDQPHWHUVIURPWKHVWDFN
HGJH
$Q\LQGHQWDWLRQRIDQ\RQHRIWKUHHVFUHHQV
$Q\WKHUPDOHIIHFWRUEODVWHIIHFWWKDWZRXOGVLJQLILFDQWO\KLQGHUILUHILJKWLQJRU
RWKHUHPHUJHQF\UHVSRQVHHIIRUWVLQWKHLPPHGLDWHYLFLQLW\ LHPHWHUV RIWKH
SDFNDJH
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