
a strategic course in thermo-chemical risks     

Brussels, Belgium

Thursday 10th June 2010, 9am-4pm
(registration at 8.45am)

Predicting Reaction Hazards

THE EXPERTS IN

PROCESS SAFETY

“a new course for 2010 equipping chemists with tools for 
rapid identification of thermo-chemical risks to help them 

develop inherently safer processes for scale-up”



Process Safety Training Event

PREDICTING REACTION HAZARDS

Methods for Chemists and Engineers for Safer Process

Design and Scale-up

Understanding and predicting exothermic reaction and thermal
instability risks in process development is crucial in having our
chemists develop safer processes. When chemists don’t have
the necessary background knowledge – or tools – engineers are
often faced with the challenge of scaling up potentially
hazardous processes. This can require expensive and
complicated safety systems which can add considerably to the
scale-up cost. Where a process is developed with intrinsic
hazards, it also increases the possibility of having an incident.

Unfortunately, most undergraduate chemistry education
programs provide only cursory coverage of reaction
thermochemistry, and even less on thermal stability. What are
needed are educational programs to fill this gap in the
development chemists’ knowledge. This new course aims to
provide chemists with background knowledge and tools to assist
them in rapid identification and quantification of thermo-
chemical risks. This should ensure the development of
inherently safer processes with any risks well understood prior
to transfer for scale-up to chemical engineers.

The course discusses various methods for predicting thermo-
chemical data. Primarily, this focuses on the prediction of heat
of reaction (∆Hr) and the identification of thermally unstable
substances. The focus throughout the day is on demonstrating
tools that R&D chemists can practically, efficiently and reliably
use to predict this essential thermo-chemical data. 

COURSE CONTENTS

The course contains the following modules:

• Introduction to the fundamental concepts and 
terminology in reaction hazards

• Workshop – using heat of reaction in consequence 
analysis

• Methods to estimate the heat of reaction:

-  using heats of formation

-  using Bensons Method of Group 
Contributions (in CHETAH)

-  using SMILES inputs

-  reaction simplification

-  criteria for good estimation and common 
causes of error

• Workshop – predicting heats of reaction for a variety of 
sources

• Experimental methods for measuring heat of reaction 
(calorimetry)

• Comparison between measured and theoretical 
reaction heats

• Predicting thermal instability

• Identification of energetic materials

• Small scale screening tests

Delegates will leave with new skills and methods that they can
immediately utilise in their daily jobs to develop safer processes.
Several workshops are included throughout the day to check
learning and exemplify the procedures and tools.
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Hervé Vaudrey (Engineer ESPCI
(Physics & Chemistry, Paris) 1993) 
is the European Business Manager of
Chilworth Global. Hervé joined
Chilworth SARL in 2004 as a Process
Safety Consultant. Hervé has worked
for both Rhone-Poulenc and Rhoditech
for 9 years undertaking risk analysis
(semi-quantitative HAZOP, dust
explosion assessments), audits,
accident expertise, training and
process safety laboratory
management. He belonged to several
working groups in the field of
Electrostatics (big-bags
standardisation, Société Française
d’Electrostatique). His main areas of
expertise are dust explosion and
electrostatics hazards, chemical
reaction hazards and risk analysis.
Hervé is an experienced lecturer in a
wide range of process safety subjects. 
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WHO SHOULD ATTEND?
• R&D Staff

• R&D Chemists & Technicians

• R&D Managers

• HS&E Managers

• Laboratory Managers

• Chemists involved in route selection
and process development will benefit
from the tools discussed.

SPECIAL FEATURES:

• workshop examples 

• presented in English

• full course notes provided

• personalised attendance certificate

• lunch and all refreshments are
included

Dr Steve Rowe (BSc, MRSC, AMIChemE,
CChem, Ph.D) 
graduated from Portsmouth University
with a BSc First Class Honours Degree in
Applied Chemistry. He undertook a project
developing the adiabatic Dewar
calorimeter system in 1989 – 1990 within
the ICI Hazards and Process Studies
Group (Blackley, Manchester) before
joining Chilworth Technology in 1991.
Stephen successfully completed his PhD
in 1997 under the guidance of Prof. Philip
Nolan at South Bank University (University
of London). The project investigated the
application of reaction inhibition
techniques in the control of exothermic
runaway reactions. Stephen is currently
the General Manager at Chilworth
Technology in Southampton and regularly
attends, and presents at, international
conferences on process safety. His
expertise encompasses all areas of
Chemical Reaction Hazards and
Flammability (dusts, vapours and gases). 



Chilworth Global brings together leading experts
in the field of process safety with state-of-the-art
GLP compliant safety laboratories to provide a
single point of contact for all your process safety
needs. Our GLP compliant laboratories cover four
areas of process safety, fire and explosion
hazards, chemical reaction hazards, electrostatic
properties and regulatory testing.

Supporting our laboratories and providing
independent and impartial advice is our
consultancy team. 

A group of dedicated engineers and scientists who
specialise in the field of industrial explosion
hazards, chemical process evaluation, vent sizing
(DIERS), HAZOP, electrostatic hazards and
production problems, incident investigation, SIL
studies, expert witness and process safety
training. Our consulting staff are internationally
acknowledged experts in their specialist fields and
regularly speak at international forums on 

The course commences  at 8:45  am and 
concludes at 4 pm

Brussels Airport Hotel

Culliganlaan 4b

1831 Diegem

Brussels. Belgium.

www.hotelbrusselsairport.com/directions.aspx

The New Van der Valk Brussels Airport Hotel is just
five minutes from the airport and 20 minutes from
the vibrant center of Brussels. With spacious and
well appointed meeting rooms, a wide choice of
cuisine and the latest presentation technology, you
can be assured of a comfortable and stimulating
environment for our course.

Tel: +32 2 277 20 00  

Email:  brussels@valk.com

Gaining heats of formation information for novel compounds is
difficult. Data will not exist in the literature – except for
common materials – and experimental evaluation may not be
practical or desirable. For this reason, computational
programmes are available to enable estimation of these
values. One such programme is the CHETAH computer
programme developed by the ASTM. This programme enables
users to enter the structure of compounds and then uses
Benson’s method of group contributions to evaluate the heat
of formation. The programme will go one step further and, if
you specify which materials are reactants and products in a
balanced reaction, it will use the equation above to evaluate
the heat of reaction. 

There are a number of drawbacks with the CHETAH
programme including:

• the inability to predict heats of formation accurately 
for salts (in solution or as solids)

• the inability to code certain functional groups

• the use of gas phase data only in heat of formation 
prediction (i.e. ignoring the effect of heats of 
vaporisation, etc.)

For these reasons, CHETAH cannot always be used and when
it can be, it requires appreciable safety margins for further use
(typically + 30% has been found, by Chilworth Technology, to
be reasonable). Despite these potential drawbacks, CHETAH
provides a useful – and rapid – tool for prediction of reaction
heats based solely on chemical structures.

Typical heats of reaction can range from -70 kJ/mol for an
acid / base process to -500 kJ/mol for a nitro-group reduction.
On its own, this heat of reaction data is meaningless for scale-
up – it lacks a kinetic perspective (ie. how quickly does the
reaction occur) and it also lacks an appropriate context. The
heat of reaction can be made more meaningful by converting it
into a potential adiabatic temperature rise (∆TAd in K).
Ignoring side reactions, mechanistic changes and
decomposition reactions which may occur at elevated
temperature, the ∆TAd indicates the temperature rise that
may occur due to the desired reaction. 
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F:  +44 (0)23 8076 7866 www.chilworth.co.uk

process  safety. Chilworth has 23 years experience in training,
testing, consulting and designing apparatus for process safety.

Specialisms include: 

• Dust / Gas/ Vapour explosion testing of materials

• Electrostatic properties and hazard assessment

• Hazardous Area Classification (HAC)

• Chemical reaction hazards, thermal runaway studies

• Regulatory testing (UN transport, packaging, labelling)

• ATEX / DSEAR audits

• Major Hazards (Seveso II / COMAH), dispersion models, 
effects and consequences calculations, QRA

• Vent sizing (DIERS), HAZOP, SIL

• Design and manufacture of specialist laboratory and 
electrostatic measurement equipment (JCI Chilworth)

• UK and international on-site and open training courses           
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Chilworth Global

Beta House, Southampton Science Park, Southampton, Hants. SO16 7NS,  UK

Tel: +44 (0)23 8076 0722 Fax: +44 (0)23 8076 7866

Email: info@chilworth.co.uk Web: www.chilworth.co.uk

REGISTRATION DETAILS - by fax to +44 (0)23 8076 7866 / or email info@chilworth.co.uk              

Dr/Mr/Mrs/Ms/Miss:_____________________________ _______________________  

Name: ________________________________________________________________

Job Title: ______________________________________________________________

Company Name: _______________________________________________________

Address: ______________________________________________________________

Postcode: ___________________________Country:___________________________

Telephone:__________________________VAT No?:___________________________

Email:_________________________________________________

! Claim our 5% Earlybird Discount - on bookings received before 21st MAY 2010

! Claim a further 5%  - when booking 4 or more people  onto the course

At The Van Der Valk Brussels Airport Hotel

Culliganlaan 4b, 1831 Diegem, Brussels. Belgium.

Predicting Reaction Hazards - 10th June 2010 €650

All prices include lunch (please advise of any special dietary requirements) 

! I cannot attend any of the above courses, but would like a FREE consultation 
with a Chilworth Process Safety Specialist

Signature: _____________________________Date:___________________________
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Call +44 (0)23 8076 0722 to reserve your place
To reserve your place telephone Tracy Bramall on +44 (0)23 8076 0722 to confirm availability and fax
this form on +44 (0)23 8076 7866. Full venue details with a location map and local area information can
be viewed by clicking-on this link: www.hotelbrusselsairport.com/directions.aspx

Payment may be made by a cheque payable to Chilworth Technology Ltd or an official company
purchase order.  Please send these to:-

Tracy Bramall, Chilworth Global, Beta House, Southampton Science Park, Southampton, Hants, United
Kingdom. SO16 7NS

Cancellations: All reservations in writing are subject to cancellation conditions. Written cancellations received up to 5 working
days before the course date will be subject to an administration charge of €50. No refunds will be made for cancellations
received after this date, or for non-attendance, but copies of the course documentation will be sent. Substitutions may be made
at any time up to the start of the course. Chilworth Technology reserves the right to modify or cancel the course up to 5 working
days prior to the commencement date.

©2010 Chilworth Global


