b. AIChE Chemical Reactivity Worksheet

Technical Popularization Pamphlet

A more complex tool.

The CRW was developed in collaboration with several organizations, including the
Center for Chemical Process Safety (CCPS), the Environmental Protection Agency (US
EPA), the NOAA's Office of Response and Restoration, The Materials Technology
Institute, Dow Chemical Company, Dupont, Phillips.

The CRW first allows to determine the potential risks of reactivity of chemical MAJOR INDUSTRIAL ACCIDENTS
products. The software contains chemical data sheets that describe the intrinsic REDUCTION COUNCIL
reactive risks of each chemical.

The CRW includes a reactivity prediction module that can be used to "mixing"
virtually chemicals to simulate chemical mixtures accidents. There are two additional
modules. One is related to known incompatibilities between certain chemicals and
common absorbents used to contain accidental spills. The other contains information
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The latest version of the software can be obtained free of charge from CCPS at:

https://www.aiche.org/ccps/resources/chemical-reactivity-worksheet This document, based on current available facts, is designed to familiarize the reader
with certain basic concepts. The reader must be aware that the information provided in

this document is not complete, and therefore, other complementary sources must be

For more information see, the CRAIM 2024 Guide consulted to avoid any unfortunate situations. The reader is entirely responsible for all
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decisions or actions taken on the basis of this document.

Writing: Robert Reiss



Reactive substances

Some hazardous substances are reactive, and not all of them are in the CRAIM and regulatory
lists. It is also necessary to identify and study those that can be generated by process, chemical
reaction or combustion.

Definition of reactive substance:

Substance that can cause a dangerous chemical reaction, either by oxidizing in air
without ignition source, either by starting the combustion of other materials or by
reacting with water, air or other chemical, either by being self-reactive (polymerization,
decomposition or rearrangement).

A substance is reactive when its chemical composition is likely to change under the
effect of heat, light, fire or contact with other chemicals. Adverse effects may occur,
including pressure build-up, The increase in temperature or the formation of hazardous
chemicals.

A partial list of reactive substances:

ENGLISH NAME FRENCH NAME CAS No. REMARKS

Acrylic acid Acide acrylique 79-10-7 Can polymerise
Vinyl ether Ether de vinyle 109-93-3 Can polymerise
Hydrogen peroxide Les solutions de peroxyde Self-reactive
solutions (91% by weight) d'hydrogene (91 % en poids)

Numerous organic peroxides De nombreux peroxydes Self-reactive

organiques
Picric acid Acide picrique 88-89-1 Self-reactive
Chromic acid Acide chromique 7738-94-5 Oxidizing substance
Calcium hypochlorite Hypochlorite de calcium 7778-54-3 Oxidizing substance
Potassium perchlorate Perchlorate de potassium 7778-74-7 Oxidizing substance
Sulfuric acid Acide sulfurique 7664-93-9 Water reactive
Sodium hydrosulfite Hydrosulfite de sodium 7775-14-6 Water reactive
Ethylene oxide Oxyde d'éthyléne 75-21-8 Water reactive,
can polymerise

Some questions that may help identify these hazards include:

Does the product’s MSDS indicate that it is a reactive substance?
e (Can the substance react with another? (incompatibility);
e Is the product or reaction stable?
e s there a possibility of uncontrolled reactions in the process?
* How can these reactions be initiated?
¢ (Can you recognize this type of reaction?
¢ Is the chemical reaction still under control?
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You can find other questions in the Major Technology Risk Management Guide to identify
hazards, a preliminary matrix for the identification of reactive substances and a more
comprehensive list of reactive substances.

Uncontrolled chemical reactions

These reactions can occur in multiple equipments with almost all hazardous substances.

Definition of Uncontrolled chemical reactions:

Sudden event involving violent chemical reaction with sudden and significant increases
in temperature, pressure and/or release of gases that are likely to cause or have caused
serious damage, to persons, property or the environment.

It is possible to determine whether there is potential for uncontrolled chemical reactions using
some tools, such as:

a. The Melhem Chemical Reactivity Index* b. AIChE Chemical Reactivity Worksheet
a. Melhem index:

It allows to detect the possibility of an uncontrolled reaction, based on the heat of reaction and
calculation of the adiabatic reaction temperature at equilibrium.

An adiabatic process is a transformation carried out without any thermal transfer does
not intervene between the system under study and its environment, that is to say
without heat exchange between the two media. Is said to be heat-proof.

This method makes it easy to target the potential for uncontrolled chemical reactions and
classify it in one of the 4 proposed risk categories.

The Melhem chemical reactivity index

Reference state: ideal gas at 298.15 K and 1 bara
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