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predict Prediction of (complex) macroscopic
4 properties from know
oo - molecular structure
esign

Novel tools for assessment of risks and
understanding of physico-chemical

Hazardous materials e.g. organic behaviour of hazardous substances
peroxides, self - reactive materials

A 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 o o
*QSPR = Quantitative StructuRFopertyRelationships INERIS
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Expectedmpact of HAZPRED

A Reduce costs for experimental testing

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

A Guide R&D of new (hazardous) substaneesly hazard identification
w! 834Saa YAaatoywdl ANINGRA TINE QIEND A S &

A Enhance competitive advantage of industry
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HAZPREMWWP structure

WP1. Collection of existing experimental data on hazardous substances

! !

\Aé;E.TExperlmental campaign WP3. Prediction and simulation
- SADT .

- Burning rate <~— | . qspr*

- Trauzl test

- quantum chemical tools

-Self-ignition temperature - small-scale methods (DSC)

-Low and upper explosion limits

! !

WP4. Valorization and Implementation
New data and predictions on the hazardous properties and behaviour of
organic peroxides for
- the safe handling, storage and transport
- regulatory purpose (REACH, CLP, TDG)

WP5. Project management

*QSPR = Quantitative StructuRropertyRelationships INERIS
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Toservethe identificationand control of chemicalrisksandto anticipateearlier pitfalls
relatedto productsafetyandchemicalreactionsin developmentphase

Fastdevelopmentof molecularmodeling(and diversity of methodg cansolvethe lack
of dataon chemicals

AChemicalnformationcontainedin SafetyDataSheets
AREACHRegistration Evaluationrand Authorizationof Chemicals

$
§

Pre-registration

Registration of :
21 tonne/year CMRs
2100 tonnes/year very toxic to the aquatic environment
21000 tonnes/year

Chemicals Agency

http://echa.europa.eu

2100 tonnes/year

Set-up of European

21 tonne/year

New substances

wMore than 140000substancesinderconcern O Alternative methods
wToxicologicalecotoxicologicalphysicechemicalproperties SAR/OSPR*
wEthics(animaltests),cost,availabilityof labs,hazardX Q Q| NERIS
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[ QSPRnodelsallow predictingthe physiceachemicalhazardsof chemicalsubstance®nly
basedon their molecularstructures

Experimental properties
descrlptors P REOR

/ \“ QSPR Model /

ON NO, M Need of robust experimental data
Ij: obtained in homogeneous conditions
CH,

OuN NO, constitutionnal topological QSPR Model

— *Multi Linear Regressions
Calculation of *Projection analyses (PCA, PLS)

. *Decision Trees
NOo, descriptors

NO,
{ Molecular

Density Functional

| Beometric  Quantum chemical Theory (DFT) IN E‘R|S
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1- a defined endpoint

2- an unambiguous algorithm

3- a defined domain of applicability

4- appropriate measures of goodness-of-fit, robustness
and predictivity

5- a mechanistic interpretation, if possible

Principles, for Regulatory Purposes of (Quantitative) Structure-Activity Relationship Models
Organisation for Economic Co-operation and development (OECD)
Paris, 2009
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Substances angroperties

INERIS
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« Qrganic peroxides are liquid or solid
organic substances which contain the
bivalent -O-O- structure and may be
consideredderivativesof hydrogenperoxide,
where one or both of the hydrogenatoms
have been replaced by organic radicals. »,
Clas®$.2

Ditert butyl peroxyde

« Selfreactive substances are thermally
unstable substancesliable to undergo a
strongly exothermic decompositionwithout
participationof oxygen(air). Clas<l.1

-aliphaticazocompounds {GN=NG)
-organicazides-GN,) i
-diazoniumsalts(-CN*Z) NN
-N-nitroso compounds {N-N=0)

-aromaticsulphohydrazide§SQ-NHNH,).

\H/NH2

0

-Hazardous properties : thermally unstalbde decomposition

(1) liable to explosive decompositiofx) burn rapidly; (iii) sensitive to
Impact or friction; (iv) react dangerously with other substance INERIS

maitriser le risque
pour un développement durable

SAERA Symposium12-13 April 2016 9



SADTs an important thermahazardparameterfor riskassessmenand safe
management oDPsand SRsluringstorageand transport (todetermine
control and emergenciemperatures.

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

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

fone of criteria to decide if a substance can be a self
reactive substance

g ,If SADT<=7& for a package of 50kg

Alnvolved in the procedure of classification of OPs according
to TDG and GHS
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Characterizatiorof OPs

Properties

Detonation deflagration
Heatunderconfinement
Explosive power

SADT

Impactsensitivity

Frictionsensitivity

Recommendations on the Transport of Dangerous Goods:

Manual of Tests and Criteri& T/SG/AC.10/1RevV5;
Nations Unies2010
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