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Overall description of  the HAZPRED project  

CONCEPT 

Prediction of (complex) macroscopic 

properties from knowledge of substanceôs 

molecular structure 

Novel tools for assessment of risks and 

understanding of physico-chemical 

behaviour of hazardous substances 

predict  

design  

Hazardous materials e.g. organic 
peroxides, self - reactive materials  

NEW IDEAS 

1rst July 2015-2018, budget ca. 320kú including a PhD 

OBJECTIVES 

Å Development and use of predictive methods, QSPR* and small-scale tests, for 

investigating hazardous properties in regulatory and risk assessment purposes but also 

screening purposes in R&D 
*QSPR = Quantitative Structure-Property Relationships 
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Å Reduce costs for experimental testing 
 

Å Increased safety for people and environment during transport, handling 
and storage 
 

Å Guide R&D of new (hazardous) substances, early hazard identification 
 

ω !ǎǎŜǎǎ ƳƛǎǎƛƴƎ ƻǊ άŘƛŦŦƛŎǳƭǘ-to-ƳŜŀǎǳǊŜέ ǇǊƻǇŜǊǘƛŜǎ ǊŜǉǳƛǊŜŘ ŦƻǊ w9!/I 
 

Å Enhance competitive advantage of industry 

  

 

Expected impact of HAZPRED  
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*QSPR = Quantitative Structure-Property Relationships 

* 

HAZPRED WP structure  



SAFϵRA Symposium ς 12-13 April 2016 5  

Context of HAZPRED-The use of molecular modeling 

ωMore than 140 000 substances under concern 

ωToxicological, ecotoxicological, physico-chemical properties 

ωEthics (animal tests), cost, availability of labs, hazardsΧ 

9   Alternative methods   

QSAR/QSPR*

http://echa.europa.eu 

 

To serve the identification and control of chemical risks and to anticipate earlier pitfalls 
related to product safety and chemical reactions in development phase. 

Fast development of molecular modeling (and diversity of methods) can solve the lack 
of data on chemicals. 

Á Chemical Information contained in Safety Data Sheets 

Á REACH: Registration, Evaluation and Authorization of Chemicals 
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Quantitative Structure-Property Relationships 

Density Functional 
Theory (DFT) 

Need of robust experimental data 
obtained in homogeneous conditions 

[ QSPR models allow predicting the physico-chemical hazards of chemical substances only 
based on their molecular structures  
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Validation of QSAR/QSPR for regulatory purpose/REACH 



Substances and properties 
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   « Organic peroxides are liquid or solid 
organic substances which contain the 
bivalent -O-O- structure and may be 
considered derivatives of hydrogen peroxide, 
where one or both of the hydrogen atoms 
have been replaced by organic radicals.. », 
Class 5.2  
 

 

 

 

 

 

 

« Self-reactive substances are thermally 
unstable substances liable to undergo a 
strongly exothermic decomposition without 
participation of oxygen (air).  Class 4.1 

 

-aliphatic azo compounds (-C-N=N-C-)  

-organic azides (-C-N3)  

-diazonium salts (-CN2
+Z-) 

-N-nitroso compounds (-N-N=O) 

-aromatic sulphohydrazides (-SO2-NH-NH2).  

 
 

-Hazardous properties : thermally unstable  g decomposition 
(i) liable to explosive decomposition; (ii) burn rapidly; (iii) sensitive to 
impact or friction; (iv) react dangerously with other substances 

Di-tert butyl peroxyde 

Organic peroxides (OPs) and Self-reactive substances (SRs) 
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SADT is an important thermal hazard parameter for risk assessment and safe 
management of OPs and SRs during storage and transport (to determine 
control and emergency temperatures). 

SADT is the lowest temperature at which self-accelerating decomposition may 
occur with a substance in the packaging as used during carriage. 

SADT-self accelerated decomposition temperature 

Åone of criteria to decide if a substance can be a self-
reactive substance  

g,If SADT<=75°C for a package of 50kg 

Å Involved in the procedure of classification of OPs according 
to TDG and GHS 

 

Measured by 4 regulatory tests (H1 to H4) and calorimetric methods 
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Characterization of OPs 

Properties 

Detonation, deflagration 

Heat under confinement 

Explosive power 

SADT 

Impact sensitivity 

Friction sensitivity 

Recommendations on the Transport of Dangerous Goods: 
Manual of Tests and Criteria, ST/SG/AC.10/11/Rev.5; 

Nations Unies, 2010 


