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Background

1. At its 3T session, the Sub-Committee considered a propasal the United States of
America for inclusion of 1-HOBt Monohydrate in UNI&4 (ST/SG/AC.10/C.3/ 2007/22, see
also papers INF.33 and INF.37). However, discussgiowed that additional information was
necessary. Therefore, the decision about the pabpas postponed.

2. One of the key issues was the desensitizing effieatater in terms of thermal stability
to demonstrate compliance with special provision 28

3. ICCA has taken the concerns and opinions givenhat 3f' session of the Sub-
Committee into account and decided to provide maseght into the special properties of this
substance. The details of further testing will beeg in an informal paper which will be
submitted in due time before the session.

" In accordance with the programme of work of the-8alnmittee for 2007-2008 approved by
the Committee at its third session (refer to STAGA0/C.3/60, para.100 and
ST/SG/AC.10/34, para. 14).

GE.08-22595



ST/SG/AC.10/C.3/2008/41
page 2

Discussion

4. For reasons of readability, the anhydrous Hydrorybé&iazole will be further referred
to as HOBT and the Hydroxybenzotriazole monohydsatatly as monohydrate.

5. HOBT and its monohydrate have very different criystuctures. This becomes
evident in their X-ray diffraction spectra where)amay beam is deflected under different angles
directly in relation to the structure of the cry&tgraphic unit cell;_ see Figure 1 in the Annex

6. The structure of the monohydrate crystal and iis cell are displayed in the following
graphs;_see Figures 2 and 3 in the Annex

7. The HOBT molecules are arranged in columns runpargllel to the crystallographic ¢
axis. Water molecules reside in small pockets betvthe columns, with each one forming three
hydrogen bonds (two as donor, one as acceptorh Bairogen bond interaction is to a separate
HOBT molecule in a separate column.

8. Since the water molecule is firmly bonded withire thrystal, it cannot be easily
removed. It is absolutely homogeneously distribited does not form a separate layer or phase
as in many other desensitized explosives whereotiganic molecules and water form a
heterogeneous system of two microphases.

9. Under standard conditions (room temperature / gbimexsc pressure), the mono-
hydrate is the thermodynamically preferred form.the presence of liquid water, anhydrous
HOBT rapidly converts to the monohydrate. Howettee, reaction of HOBT in humid air — even
at a relative humidity of 95 % - is very slow andyrake a long time (i.e. at least several days).
This behavior is easily explained by the differesrystal structures of HOBT and its
monohydrate. In the presence of liquid water, arégdjacket is formed which facilitates the
necessary rearrangement of the crystal structure.

10. The rapid conversion of HOBT to the monohydrate bandemonstrated by X-ray

diffraction studies: When water is added to HOBTpaatial conversion is seen immediately.
Within 15 minutes, only the monohydrate can be aetéwhich indicates a complete reaction.
See Figure 4 in the Annex.

11. In DSC measurements, HOBT and the monohydrate eaaldo distinguished clearly:
The anhydrous HOBT exhibits its melting peak ab@®@ °C with immediate transition into
decomposition. The monohydrate, however, melts al®¥ °C; the subsequent endothermic
effects are due to the evaporation of water, af@iowed by the exothermic decomposition
above 150 °C. See Figure 5 in the Annex.

12. The thermal stability of the monohydrate is con®dnin a heat accumulation storage
test (UN H.4) at 80 °C. After nearly 240 hours at°€, the material was unchanged, and a mass
loss of only 0.6 % had occurred which is remarkadyall in reference to the severe test
conditions near the melting point. See Figure thaAnnex.
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Conclusion

13. HOBT monohydrate is thermally stable and not tooggaous for transport in the form
in which it was tested. Storage tests prove thaBMHOnonohydrate keeps its water under
temperature conditions encountered in storage eatsgort over extended periods of time
(details of further tests and the data sheet foeratad classification will be submitted in a
separate informal paper). This behaviour is in agent with crystallographic studies which
demonstrate that the water cannot escape easitytfie crystal. ICCA comes to the conclusion
that the requirements of special provision 28 al@led. Based on the above findings, it appears
proper to classify 1-HOBt Monohydrate as a Divisibh Desensitized Explosive substance.

Proposal

14. It is proposed that the proper shipping name for 8N4 be amended to read as
follows:

“1-HYDROXYBENZOTRIAZOLE, ANHYDROUS, WETTED with notless than 20% water,
by mass or 1-HYDROXYBENZOTRIAZOLE, MONOHYDRATE
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Annex
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Figure 1: X-ray diffraction spectra of HOBT and it®nohydrate

Figure 2: Crystal structure of HOBT monohydrate
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Figure 3: Water in pockets of HOBT monohydrate talys
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Figure 4: Reaction of HOBT with water (measured<bsay diffraction)
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Figure 5: DSC diagrams of HOBT and its monohydrate
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Figure 6: Heat accumulation storage test (UN Ht80a°C




