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Example 2000 2025
Sources of Information Books, Journals, internal Reports e-Books, e-Journals, data bases, 

Thermodynamic estimation tools, 
correlations

DSC High Pressure Crucibles Inert coatings, liquified gases, 
pressurized test cells, 
Kinetic Tools

Adiabatic Calorimetry High Sensitivity or low phi factor High Sensitivity and low phi factor,
Stopped flow test set-up
increased experimental safety

Explosives testing Standard tests, UN, A.14 Deflagration testing under elevated T, p
Liquified gases

Safety Concepts Dosing controlled reaction
Safety Instrumented Systems
Mechanical safety devices

Model-based safety
Energy balance
p-T-model
Residual cooling capacity

Thermal Analysis and Calorimetry in BASF: 
“looking back and moving forward”
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Identification of Potential Explosives prior to first lab experiments
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New Substances

Reasonable suspicion?

Synthesis in 1 g Scale 
(unconfined)

DSC >800 J/g ?

Mechanical sensitive?

Synthesis in 100 g Scale 
(unconfined)

Deflagration under 
confinement? (T-p-test)

Unrestricted 
laboratory use

Restricted 
laboratory use

Individual 
hazard 

assessment 
required

(BASF) Laboratory handling is safe, provided :
not more than 1 g of explosive is used in a fume hood,
no confinement

Legal Aspect (German Explosives Act (1. SprengV, § 2)):
quantity of explosives limited to max. 3g for substances 
more sensitive than PETN
or max. 100 g otherwise

Note:
for larger amounts and transport further tests required

If handled under 
confinement!

No

No

Yes

Yes

Yes

No

BASF Guidance for new Energetic Substances on Lab Scale

No





Assessment 
of reactions
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Adiabatic 
calorimetry
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Example adiabatic calorimetry
Pressure/Temperature-curve

Runaway of a peroxide 
solution @ 90 °C
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Vapour pressure diagram

Kinetic evaluation
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Rupture of test cell inside the 
autoclave (approx. 1/month)

Explosion of test cell and 
autoclave (approx. 4/20 years)

Safety of the adiabatic test method
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Safe containment for 

debris and secondary 

explosion required !



DSC Screening 
Rules
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Storage Stability-Estimation of SADT/SAPT
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Explosive 
reaction mixtures
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