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Technical Information Sheet No 30

A Structured Integrated Safety Test Programme and
the Accelerating Rate Calorimeter

Whilst the central aim of the Accelerating Rate Calorimeter is to give an accurate
simulation of an exothermic reaction from a single experiment, often full information
on a possible runaway of desired or undesired reactions cannot be obtained by just this

test. To define the safety of a material or process more information is needed.

Further information is required, this may be by further testing or by e.g. literature
searches or computer ssimulations. A structured, integrated test programme is a useful
basis for a safety evaluation of any material, its processing, storage or transportation.
Many such schemes have been devised and many published. They are referenced

here and not further discussed. However there is acommon theme:

Literature study - determination of known, published hazards, information from

manufacturers, on line searches, databases, definitive text books.

Oxygen balance calculation - thermodynamic considerations, CHETAH, consideration

of structural groups.

Screening tests - in-house simple tests, DSC, specific heat measurement, bomb

calorimetry, pressure DSC, dewar, confinement testing.

Accelerating rate calorimetry testing

Additional calorimetry - isothermal age accelerating rate cal orimetry tests, reaction

calorimetry.
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These are tests for thermal hazards, runaway self-heating reactions. Depending upon
what may be concluded at each stage more or less testing may be needed. But in
addition to thisthere is the need for.....

Sample considerations: effect of impurities, variation from suppliers, quantity to be

used, mixing effects.

Other hazards. flammability, flash point, auto ignition, dust explosion, friction

sensitivity, toxicity, environmental fate.

Additional testing indeed would be necessary in the area of other hazards to quantify
these hazards. The references cited illustrate how some major Chemical Processing
Industries have devised their safety strategy; but thisis best tailored to suit the needs

of the individual organisation.
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