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* Rio Tinto Lithium is one of the leading producers of Butyllithium,
which is a pyrophoric lithium alkyl. We have produced this

product for over 50 years

* We test the pyrophoricity of our butyllithium products using the
test method in the UN Manual. The same test method is also used

for GHS classification.
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Pyrophoricity -- Class 4.2 in the Dangerous Goods regulations -- is one of
the most dangerous physical hazards presented by chemicals in
commerce. ltisvery important to know whether a material is pyrophoric to
ensure safe shipping.

Pyrophoric materials are forbidden for air transport due to the high level of
danger presented in the event of an accident. A pyrophoric material cannot
be shipped on an airplane in any quantity, no matter how it is packed.

Improperly classifying a material as non-pyrophoric could lead do a
dangerous situation if it is accidentally shipped by air in reliance on a false
negative result.

Rio Tinto Lithium’s research lab encountered a false negative result — even
though the UN method was correctly followed.
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The Test Material:
Butyllithium in solvents

All formulations tested had similar properties and
appearance: aclear somewhat colored liquid of
low viscosity (like gasoline).
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The Test
Apparatus:

A special insulated container
was constructed which
maintains the temperature
and humidity at the levels
specified in the UN method.

The moisture content of the
filter paper was monitored to
ensure “dry” according to
method.
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The Test
Apparatus:

Different concentrations were
placed in syringes.

RioTinto 6



False negative results observed

The research lab was studying the effect of concentration of
butyllithium on pyrophoricity. One formulation tested non-pyrophoric
even at high concentrations. Lab staff knew that high concentrations
of this formulation were extremely reactive and carefully examined the
sample to determine why it was not acting as it should.
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False negative results observed

Sample Effect on Filter paper Result

No charring or ignition Non-pyrophoric
25% nBuL.i/cyclohexane _ o _

No charring or ignition Non-pyrophoric
(F702-05)

No charring or ignition Non-pyrophoric

No charring or ignition Non-pyrophoric
37% nBuLi/cyclohexane . o :

No charring or ignition Non-pyrophoric
(Lab concentrated from F702-05)

No charring or ignition Non-pyrophoric

No charring or ignition Non-pyrophoric
37% nBuLi/cyclohexane . L .

No charring or ignition Non-pyrophoric
(Lab concentrated from F702-05)

No charring or ignition Non-pyrophoric

Charring Pyrophoric
24% nBuLi/hexane _ _

Charring Pyrophoric
(F703-03)

Charring Pyrophoric
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False negative results observed

Butyllithium in cyclohexane

Butyllithium in hexane
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On careful observation, the researchers noticed that a thin film had formed on the surface of
the liquid, and this apparently had kept the liquid from soaking into the filter paper. The
sample appeared to rest on toE of the filter paper. Afilm formed on the top of the liquid also
which kept it from reacting with moisture in the air.

(Unfortunately, we have no close-up photos of the film.)

When there is a positive test result, the material typically soaks into the filter paper, then
stéarts chdarring the paper as it reacts exothermically with it. Smoking and flames are often
observed.

After the test was complete, the researcher stirred the liquid with the syringe, breaking up the
film. Only then did the liquid react and smoking and burning occurred.

These unusual results should be discussed in the regulated community so that Feqple are
aware of the possibility of a false negative result due to phase changes in the solution tested.

The known properties and hazards of a material must always be considered when interpreting
the results of a standard test.
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