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Thermal Analysis and Calorimetry for Chemical Process Safety
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Thermal analysis and calorimetry are indispensable for the safer process development. In

this paper application of thermal analysis and calorimetry technique for evaluation of potential

hazard of chemical substances and thermal risk assessment of chemical process are introduced.

Based on the results of thermal analyses, heat flow calorimetry and highly sensitive isothermal

calorimetry hazard criteria of heat of reaction for chemical substances and risk criteria of adiabatic

temperature rise and time to maximum rate for chemical processes are indicated.
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BOMAEDE (combination of the probability of
an event and its consequence)
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Fig.1 Outline of risk management procedure.
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Table 1 Hazard level of heat of reaction of chemical

substances.

Hazard level Heat of reaction

Detonable 1,500J g~! < Qbsc
Very high 1,000 J g ! < Qpsc

High 5007 g ' < Qpsc < 1,000 g
Medium 1007 g~ < Qpsc < 5007 g~

Low (Preferable) Qpbsc < 1007 g!
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Fig.2 Heat flow profiles of CHP 80 with C80 during

constant heating in nitrogen.
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Fig.3 Classification of reaction type by isothermal

storage test.
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Fig.4 Heat flow profiles of CHP 80 with C80 during
isothermal condition in nitrogen.
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Fig.5 Isothermal measurement of CHP 80 with TAM-

IIT under 0.1 MPa air.
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Fig.6 Comparison of reaction rate between C80 and
TAM-III at a conversion of 0.5.
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Fig.7 Concept of independent protection layer of
chemical plant.
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Fig.8 Concept of thermal risk model of reaction process.
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Table 2 Risk criteria of thermal process safety.

Risk level Probability Consequence
High TMR.q < 8 hrs 200 K < ATuq
Medium 8 hrs < TMR.4 < 24 hrs 50 K < AT.q <200 K
Low 24 hrs < TMR.q AT, < 50K
2000
o,
.
1750 20°C
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Fig.9 Influence of storing temperature on heat of
reaction of tetrahydrofuran as a function of storing

time.
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