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2 unusual complex cases — how to deal with
adiabatic data when traditional methods fail

A. Kossoy (CISP), K. Middle (Chilworth), J. Singh (HEL)
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Topics to be discussed

1. Overview of the cases — why are they of interest
2 Something about theory and related problems

3 Phi-factor — what is usually supposed and what we

have in reality

4 Study of energetic materials — is adiabatic

calorimetry the right method?
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Overview
® Case # 1 — reaction in the mixture with volatile component
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Overview
© Case # 2 — heterogeneous reaction with gas-phase component
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Case # 1 — reaction in the mixture with volatile component
o How to interpret pressure
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Case # 1 — reaction in the mixture with volatile component
o Kinetics
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Case # 1 — reaction in the mixture with volatile component

Kinetics
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Param. | Units | 1 stage Param. Units 2 stage | 3 stage
Ko 1/s 1.09*10° Koi 1/s 3.26%107 | 2.4*10°
E, kJ/mol 74.28 E kJ/mol 72.24 56.62
Ny - 0.89 n; - 1.66 15
Ny, - 0.59 - - - -
z 5.77E-03 - - -
Q¥ kJ/kg 190.4 Q¥ kJ/kg 229.9 178.2
G Mol/kg 0 G Mol/kg -0.21 -0.67
'E St. PE Lid.
Case # 1 — reaction in the mixture with volatile component
o Kinetics
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Case # 1 — reaction in the mixture with volatile component
o Kinetics
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Case # 1 — reaction in the mixture with volatile component

Kinetics-based prediction
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Case # 2 — heterogeneous reaction with gas-phase component

Features of data
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© Temperature ranges: Specific feature:

S
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«2Md stage — 73 _ 114 C beginning of the 2" stage mixture
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’ = and mixture temperature is defined by
accumulation of reaction heat
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Case # 2 — heterogeneous reaction with gas-phase component

Kinetics (15t reaction)
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Case # 2 — heterogeneous reaction with gas-phase component

Kinetics (15t reaction)
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Case # 2 — heterogeneous reaction with gas-phase component
Kinetics-based prediction (phi=1)
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Conclusion

Practical cases are usually quite complex and cannot be
analyzed and processed by simple methods. More elaborated
methods have to be applied and we should have the appropriate
tools to deal with such cases.
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