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US Chemical Hazards Response Information
System (CHRIS)

% B®/46 CFR Part 150.120 -

Definition of incompatible cargoes
FRERMENBR R EREREIT R -
£ 57364 -
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Coast Guard, DOT

CARGO COMPATIBILITY

CARGD GROUPS
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= PART 264 STANDARDS FOR OWNERS AND
OPERATORS OF HAZARDOUS WASTE TREATMENT,
STORAGE, AND DISPOSAL FACILITIES [£ 540 CFR
264.17(b)]

1. Generate extreme heat or pressure, fire or explosions,
or violent reactions;

2. Produce uncontrolled toxic mists, fumes, dusts, or
gases In sufficient quantities to threaten human
health or the environment;

3. Produce uncontrolled flammable fumes or gases in
sufflicie_nt quantities to pose a risk of fire or
explosions;

4. I%amlage the structural integrity of the device or-

acility;

5. Through other like means threaten human health or
the environment.




Exterme heat
Violent reaction
Pressure

Fire

Explosion

Flammable and/or toxic gas, fume,
mist, dust
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Some Definitions

HPM (hazardous production material) - a
solid, liquid, or gas that has a degree-of-
hazard rating in health, flammability, or

reactivity of class 3 or 4 as ranked by
NFPA704

Incompatible - chemicals that, when
combined unintentionally, may react
violently or in an uncontrolled manner,
releasing energy that may create a
hazardous condition
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HMIS Label

“Hazardous Materials Identification System”

 HEALTH
| FLAMMABILITY
|

Reactivity

Protective
Equipment

@ HEALTH
@ FLAMMABILITY

@ PHYSICAL HAZARD
C-PERSDHAL PROTECTION 2 MODERATE

HAZARD RATING

4 EXTREME 1 SLIGHT
3 SERIOUS 0 MINIMIAL

Health Hazards
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NFPA 704
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SEMI S2

8§ 23 Chemicals

8 23.1 Chemical inventory (chemical anticipated to
be used or generated)
HPMs, odorous, irritant chemicals

8§23.2. & §23.2.1 Hazard analysis

potential mixing of incompatible chemicals
potential chemical emission during routine
operation

potential chemical emission during maintenance
activities

potential key failure points and trouble spots (e.g.,
fittings, pumps)
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ASTM E2012-06

= In a general sense, chemical incompatibility
implies that there may be undesirable
consequences of mixing these materials at a
macroscopic scale. These consequences
might be, in a worst case, a fast chemical
reaction or an explosion, a release of toxic
gas, or, in a less severe case, an undesirable
temperature rise that might take the mixture
above its flash point or cause an
unacceptable pressure increase in the -
system.
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ABRAE
EPA-600/2-80-076 A Method for Determining the
Compatibility of Chemical Mixtures

1. Heat Generation, H

2. Fire, F

3. Innocuous and non-flammable gas generation, G
4.Toxic Gas formation, GT
5. Flammable Gas formation, GF

6. Explosion, E >
7. Violent Polymerization, P

8. Solubilization of toxic substance, S

9. May be hazardous, but Unknown, U

20
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ENSELSE X

EPA-600/2-80-076 A Method for Determining
the Compatibility of Chemical Mixtures -
FRRMEAORBERERRETHHR -
£omalE -
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EPA's Chemical Compatibility Chart

EPA-600/2-80-076 April 1980

A METHOD FOR DETERMINING THE COMPATIBILITY OF CHEMICAL MIXTURES

Please Note: This chart is intended as an indication of some of the hazards that can be expected on mixing chemical wastes. Because
of the differing activities of the thousands of compounds that may be encountered, it is not possible to make any chart definitive and all
inclusive. It cannot be assumed to ensure compatibility of wastes because wastes are not classified as hazardous on the chart, nor do any

blanks necessarily mean that the mixture cannot result in a hazard occurring. Detailed instruetions as to hazards involved in handling
and disposing of any given waste should be obtained from the originator of the waste.

# REACTIVITY GROUP NAME
1 Acids, Mineral, Non-oxidizing 1 CODE CONSEQUENCE
2 Acids, Mineral, Oxidizing 2 H Heat Generation
G
3 Acids, Organic H 3 F Fire
H H
4 Alcohols and Glycols H F P 4 G Innocuous and non-flammable gas generation
H H H
5 Aldehydes P F P 5 GT Toxic Gas formation
H
6 Amides H GT 3 Gr Flammable Gas formation
H
7 Amines, Aliphatic and Aromatic |H GT |H H 7 E Explosion
Azo Compounds, Diazo H H H H
8 Compounds and Hydrazines G GT |G G H 8 P Violent Polvmerization
H H G ’
9 Carbamates G GT H 9 s Solubilization of toxic substance
T
10 Causties H H H H G 10 U Mav be hazardous, but Unknown
GT |GT |GT
11 Cyanides GF |GF |GF G 11
H.F [HF [H.GT GF H
12 Dithiocarbamates GF |GF |GF GT U G 12
H H
13 Esters H F G H 13
H
14 Ethers H F 14
15 Fluorides, Inorganic GT |GT |GT 15
H
16 Hydrocarbons, Aromatic F 16
H H.F H H H
17 Halogenated Orpanics GT |GT GT |G GF |H 17
H H.E A H H H H.P [H
18 Isocyanates G GT G P P G G G U 18
H H
19 Ketones H F G H H 19
Mercaptans and Other Organic |GT  [H.F H
20 Sulfides GF__|GT G H H H 20
Metals, Alkali and Alkaline EarthJH.F |H,F |H,F [HF |HF |GF GF GF GF GF GF GF H GF GF GF
21 Elemental GF GF GF GF GF H H H H H H GF.H GT H E H H H 21
22
Metals, Other Elemental & Alloys|H.F |H.F |G H,F GF H GF H.F
22 as Powders, Vapors, or Sponges  |GF |GF_|F GT U H E H GF 22
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B X 0209

20024 £ B2 2B AEAEEE 4(US.
Chemical Safety and Hazard Investigation

Board, CSB):A£1980+1H £2001+6 A £ &
BNECRERBHEAEMFIRHGIGTHERTK -
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Flare tower

Designed to burn off

gas, bul a connacting

pipe had beran removed
Vent gas scrublyer for maintenanoe.
Leaking gas ocoubd
have bean detoxifeed,
baut the scrubber was
".I!I.I'I'I"l-d aff.
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e

F ok,

i - Water curtain
oz Mot high enough

- to reach gas.
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-

MIC storage tanks
A0 tons in EG10, 15 tons
in EB11, EG10 was emp _
Water leaked into E610 Frar to pool figuid MIC
causing runaway heat- wan shul downin Juna 1984 Lo sawm
pradaing hedction maney and Freon shipped to
other plants.,
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The Disaster: Contributing Factors

Human Error

o  Critical isolation valve not closed before pipes were flushed with
water, causing the fatal pressurization of tank containing MIC.

o  Flare for flame neutralization of escaping gas was shut down

Inadequate Safety Equipment

o Reach of sprayer for water neutralization of escaping gas was
inadequate. Plant managers were aware of deficiency.

o Flare system lacked capacity for major gas leak.

Failure of Safety Equipment
o  Stack scrubber, activated by operator during leak, failed.

Poor Maintenance

o  Tank refrigerators inoperable; had been drained of freon
o Blockage in pipes meant to drain water that pressurized tank
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The Disaster: Contributing Factors (cont.)

Inadequate Staffing

o  Union-Carbide-trained supervisors had left Bhopal by 1984

o) IStaﬁ;ing in MIC unit had been cut below half of recommended
eve

o  Second-shift maintenance supervisor position eliminated weeks
before disaster

Lack of Evacuation Plans

o  Visiting Union Carbide engineers repeatedly stressed need for a
plan to alert and evacuate population in the event of a gas leak

o UCIL claimed to have developed such plans
o  City and state officials claimed no knowledge of such plans

Inadequate Response

o  Warning siren activated upon leak, but only for a few minutes
o  Public response panicked, evacuation slow and uncoordinated

o Ilsﬂ?éponse of medical workers hampered by lack of info about
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2L AN EHRR

Material Safety Data Sheets, MSDS
Various Compatibility Charts

Sax’s Dangerous Properties of Industrial
Materials

Bretherick’s Handbook of Reactive
Chemical Hazards

Wiley Guide to Chemical Incompatibilities
NOAA Chemical Reactivity Worksheet

33



Bretherick’s
Handbook of
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Hazards
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WILEY GUIDE

Chemical
Incomparibiliries

RICHARD P. POHANISH

RICHARD P. POHANISH
SIANLEY . GREENE STANLEY A, GREENI
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Compatibility Chart

ASTM E2012-06 Standard Guide for the
Preparation of a Binary Chemical
Compatibility Chart

o 1.Scope

o 1.1 A binary chemical compatibility chart also called
inter-reactivity chart, documents the hazards
associated with the mixing of pairs of materials. This

guide provides an aid for the preparation these charts.

It reviews a number of issues that are critical in the
preparation of such charts: accurate assessment of
chemical compatibility, suitable experimental
techniques for gathering compatibility information,
incorporation of user-friendliness, and provision for
revisions.
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Chemical Reactivity Worksheet

= £BECCPS - NOAA - EPA#20R&R 4
#€ B % 2z Chemical Reactivity & & R
MEMEFARE  REZIETHETEE
A2:85,000 b2 & - EHRABATHER
Fe L F=IRH200943 A 2
#)CRW2.0.2)% -

m http://response.restoration.noaa.gov/

chemaids/react.html -
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A SEOh e Chemical Reactivity Worksheet

NATIONAL OCEANIC AND 11
. mmmﬁmmm ADMINISTRATION _Search |
5 a T 5 & - .

N Ol

- e b

Chemical Reactivity Worksheet On Our Radar
CRW Overview Intro Download/ Install Development History FAQs PI‘EPEII'EHI'_:I for Oil 5{]‘"'5 in
the Arctic

l
Home l‘.]ll and Chemical Spills Environmental Restoration Marine Debris Training and Education MuHi:m-rim About

The Chemical Reactivity Worksheet {CRW) is a free
software program you can use to find out about the
chemical reactivity of thousands of commaon
hazardous chemicals. (Reactivity is the tendency of
substances to undergo chemical change, which can
result in hazards—such as heat generation or toxic
gas byproducts.)

The chemical datasheets in the CRW database contain
information about the intrinsic hazards of each
chemical and about whether a chemical reacts with
air, water, or other materials. It also includes case
histories on specific chemical incidents, with
references.

Some Dolphins Severely
Ill After Gulf Spill

You can also create your own custom chemical
datasheets (for instance, if your facility produces a
proprietary chemical that is not in the standard
database).

Additionally, this chemical reactivity tool includes a reactivity prediction worksheet that allows you to virtually
“mix" chemicals—like the ones in the photo of the derailed tank cars—to find out what dangers could arise from
accidental mixing. (For instance, if the reaction is predicted to generate gases, the CRW will list the potential
gaseous products, along with literature citations related to the prediction.)

Srarch oselts | & What to Do If You Find
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Chemical Reactivity Worksheet

Chemical Reactivity Worksheet
" Wersiom 2.0, 2

Developed by:
OfFfFice of Emergency FMamnagerment

.S, Enwironmeantal Protectiaon Agencys

Emergency Response Diwvision
Rlational Oceanic and
Atmospheric Administration

INmn collaboration with:

Center for Chaemical Process Safeiy
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Chemical Reactivity Worksheet (CRW2)

& CRW2 - [Worksheet]

E(=/e

9| Fil= Edit Scripts Help / i
MNewy Search I Search Results Glossary I l Help [ s
r )
N\, P
. . — =
Reactivity Worksheet
Begin by searching for a chemical to add to the mikture. Return here to add water, reactive groups, and custom chemicals.
Reactivity Mixture
E Reactive Hazard Feactive Group
Chernical Name MNumbers Mumbers
Remove All Remove Selected Chemical Add Custom Chemicals Add Reactive Group Add Water
Predicted Hazardsl Mixture Documentation (for the reactive groups of the items in the mixture)
To print hazards or docurnentation: Copy all text in the field above and paste into a word processor program, format as desired, then print.
| Save This Mixture || Predict Hazards | o
Show Cormpatibility Chart
|Sh|:|w Saved Mixtures || Preview Report |
St

100 | o) ] | Bivourse -
For Help, pres= F1

40
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Chemical 5-4E Bl & -
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http://response.restoration.noaa.gov/c
hemaids/react.htmi




BERLAY

HATIONHAL UNITED UNIVERSITY

Chemical Reactivity Worksheet (CRW3)

& File Edit

| Mixture Manager” Mixture Report ” Compatibility Chart | | Reactive Groups H Custom Chemical List ” Absorbent Incompatibilities | ‘

Help

Click Mew Mixture and name the mixture. Type in your search criteria, then click
r Search. Click the chemical's name, then click Add to Mixture. Repeat for other
chemicals, then click View Chart for a compatibility summary. Click Help to learn mare.

Mixture Manage

Chemical Search Search Mode: @ Exact (O Word starts with O Anywhere

Chemical Name

Search

CAS Number UN Number Formula DOT Label - ']
|| || | | (___Modify search |
Search results list chemicals meeting ALL criteria entered; not "eitherfor”. [ Add to Mixture _]
X  Chemical Name (double-click on chemical name to add to selected mixture] CAS # UN # DOT Label Formula [
Chemical Name CAS # UN # DOT Label Formula

General Description Reactive Group(s) Reactivity Alert(s) Synonyms (double-click to add to mixture)

D

a

I*

1]

-

1]

Flammability

MFP&
£ Instability

Health' ’
Special

Mixture: |tr\|'2 4 mixtures available
Chemical / Reactive Group Name CAS Number RG Number(s] [ z|chemicals in misture
CHLORINE 7782-50-5 44, 59 [~ _
GASOLINE B006-61-9 29 [ Mew Mixture J
[reactive group] Acids, Strong Mon-oxidizing 1

|

Rename Mixture

[

Delete Mixture




Chemical Reactlwty Worksheet (CRW3)

.'Iﬁiii'  Managar | M eport ;mm:_. 1 hemical List || Absorbent 1 ibliiies |

Chemical Datasheet for; CHLORINE

i1

CAS Nuimber Number USCG CHRIS Code Chemical Formula NFPA m’(::;i‘l'g
7782-50-5 % | 1017 CLX I_clz "'
Haahh r.@;
1= H ]

DOT Hazard Label

Reactive Group{s) Reactivity Alert(s)

Poison Gas, Oodizer, Corosve 2| | Oxidizing Agents; Halogenating Agents

T

|' Strong OdEing Agent; Water-Reactiv

pressurae. Readily h:u.-eﬂed
temperature. Density ias a

L. tpanfngd
Above, part of the chemical s

L F e

Part of the chemical datasheet for

General Description
& graanizh yelio =] : : : = rts the burmng of
nhalatien, Sightly ssiubiel Chlorine. The Chemical Info tab is " gnitas Staad St E00° C i the

: = n, or obher catalysis. Igrwtes dry sie
selected, and it shows the chemical her 3 baquid or 93 with alcohols

[ " " = ()= HOAT e 2 e Bl
identification numbers, chemical _ ;
a mixfure of 1,3-bufadiene, chion

gasoline, and water are shod TOrMUula, NFPA diamond, labels, reactive bisiity, and you can get detaited
nformafion below the chart |

ygeneral description, and reactivity

e chart.

group assignments, reactivity alerts,
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(] Learning about the CRW

= Overview
=| About the CRW
=[Mew Features

(L) Searching for Chemicals

=] Owerview

=|Basic Search

=| advanced Search
=| Search Results

=| Chemical Datasheet

|:|g] Creating a Reactivity Mixture

=] Owverview

=| adding Chemicals

=| adding Water

=| adding Saved Mixtures

=| adding Reactive Groups
=| Adding Custom Chemicals

':L{I Viewing Reactivity Predictions

E| Cverview
=| Compatibility Chart
=| Potential Gases

Q'A] Saving and Printing

=] Overview

=] Saving a Mixture
=|Printing Reports
=|Expaorting the Chart

= Overview

=|Updating the CRW

{|.]Reference informatior:

= Overview

(] Warking with Advanced Features

=| Creating Custom Chemicals

=|How Reactivity is Predicted

1|

T

m

Chemical Reactivity Worksheet Help

On-line Help

Table of Contents

Learning about the CRW
Searching for Chemicals
Creating a Reactivity Mixture
Viewing Reactivity Predictions
Saving and Printing

Working with Advanced Features

Reference Information

.;ﬂ
Print this page
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Chemical Reactivity Worksheet (CRW2)

Contents Elndex @ search

%

Q;,_] Learning about the CRW
Qverview

About the CRW

Mew Features
Searching for Chemicals
Overview

Basic Search
Advanced Search
Search Results
Chemical Datasheet
Q_,_]Creah'ng a Reactivity Mixture
=] Overview

Adding Chemicals

Adding Water

Adding Saved Mixtures
Adding Reactive Groups
Adding Custom Chemicals
Viewing Reactivity Predictions
Owerview

Potential Gases

[[_]Saving and Printing

Owerview

Saving a Mixture

Printing Reports

=|Exporting the Chart

Q;,_]Working with Advanced Features
Overview

=| Creating Custom Chemicals

Updating the CRW

Reference Information

Qverview

How Reactivity is Predicted

Reactive Groups

Reactivity Predictions Documentation

Process Safety Progress Documentatic

« Potential Gases: A list of potential gas byproducts.

« Hazard Summary: A list of general hazard statements, which correspond to the codes in the chart.

+ Pot. Gases Documentation: Background documentation on the gas byproducts predictions.

« General Documentation: Background documentation on the general hazard statement predictions.

Tip: If you click on the names along the left side of the chart, the information from the Reactivity tab on each of the chemical datasheets is displayed in the Hazard

Summary section below the chart. (If you click on a reactive group name, you'll see its definition.)

hazard statements.

| T

Worksheet Mew Search Search Results Export to‘ExceI | Print Chart | Help Click on any row label or char]
LY
Reactivity CHLORINE GASOLIME [reactive group] | |
4 Wat
Compatibility e Click to export the chart
Chart to Excel and other
formats. Content below
[CHLORINE AB, A3, B4, C, <, D3, DS, D6, PRy
b3 D4 078 the chart isn't included.
[BASOLINE A6, A9, B4, C, E
D2.D4 Hazards for the chemicals by
{b Background documentation themselves (that is, without being
on the predicted potential gas mixed). These correspond to the
[r=acive group] water C, D%{’% De, 3 byproducts and the general Reactive Hazard Numbers shown

on the Worksheet.

BT ey

p

Selected
Chemical
Comhbination  +

Hazard Summary

Potential Gases

=
Pot. Gases Documentation| General Documentation

Chemical Intrinsic Hazards

GASOLINE

CHLORINE
Strong Oxidizing Agent

CHLORINE

GASOLIME

D4 - Combination liberates nonflammable, nontoxic gas, Ma

A% - Heat generated from chemical reaction may initiate explosion
B4 - Spontanecus ignition of reactants or products due to reaction heat

< - Exothermic reaction, May generate heat andfor cause pressurization

A6 - Reaction proceeds with explosive viclence andfor forms explosive products

Highly Flarnrnable

General hazard statements
that correspond to the
codes in the cell that you
clicked in.

D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurization

cause pressurization

[reactive group] Water
- Mo intrinsic hazards docurnented

Interpreting the Compatibility Chart

To find out how a pair of chemicals* would react, find the intersecting cell:

e If a reaction is predicted for 3 pair of chemicals, then the intersecting cell will include a list of short codes that represent the reactive hazard predictions.

« If no reaction is predicted, the intersecting cell will be blank.

45

For example, to find the reactivity predictions for gasoline and chlorine on the chart above, find gasoline in the list of names at left and chlorine in the list of names along

the top. Then, find the cell that is at the intersection of the row that begins with gasoline and the column that begins with chlorine (this is the cell with the thick, red

border on all sides in the picture above).
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#34 Epoxides Bl |Bl|Cl|Cl|Cl Cl|Cl Cl|Cl| F Cl|cClL|Cl|Cl A9 | C1 Cl
Cl | B4 | D1 | D1 D1 | D1 D1 | D1 D1 | D1 | D1 Cl | D1 D1
D1 | Cl D4 D1
#35 Metal A6 | A7 [ A6 | A6 | Cl|B5]|B5|B6|B5|Cl|Bl]|B5|BS Cl|Cl|Cl|B5|B5|Cl|Cl Bl | Cl | BS A6 |B5|B5| F | Cl
Hydrides, Alkyls | B1 | B1 [ B1 | A9 Cl|Cl]|Cl|Cl Cl|Cl]|Cl D2 Cl|Cl Cl Cl Bl | Cl|Cl
and Aryls Cl | B5 | B5 | Bl D2 D2 Cl
Cl|Cl|B5
Cl
#37 Anhydrides A6 | Cl [ C1 Cl|Cl|Cl]|A6|Cl Cl A6 | B5 Cl|Cl Cl|Cl]|Cl
A9 Cl Bl | C1 D3 D1
Cl Cl1
D3
#38 Salts, Acidic | C1 | C1 Cl|Cl Cl |B5|Cl Cl | B5 A9 B5|Cl|B5|Cl
Inorganic/Organic D2 D3 D2 C1 Cl1 Cl |D1|Cl1
D3 D2
#39 Salts, Basic Cl | A9 | Cl Cl C1 Cl C1 D3 | C1 Cl|B5|Cl|Cl
Inorganic/Organic B1 D1 | C1
B6
Cl
#40 Acid Halides | C1 [ C1 [ C1 | C1 Cl|ClL|ClL|ClL|Cl|CI Cl|A9|Cl|B5 A9 | C1 Cl Cl|Cl|Cl]|Cl
D2 D2 D2 Bl Cl Cl | D2 D2
#42 E|E|E E | E E | E E Cl Cl|Cl|Cl| E
Organometallics D4 D1
#44 Inorganic B4 |Cl|Cl|B4|Cl1|[Cl1|ClL|A6|Cl|Cl|[A6|Cl1|A8|A8|BL|Cl|Cl|[C1|Cl1|A8|A7|Bl|Cl|Al|Bl|Bl|A9|Bl|B6|B6|Bl|A9|Bl|[Cl1|Cl|Cl| F A9
Oxidizing Agents | C1 D2|Cl1 (Dl |(D3|D2|Cl|D2|D3|Cl|D2|Cl]|Cl|Cl|D3|D2 D2|A9|B4|Cl|[D3|A2|Cl|Cl|Cl|Cl1|Cl]|Cl|Cl|Bl1|Cl|D3]|D3|D2 Bl
D2 D3 D3 | D2 | D3 D2 D3 D3 | Bl | Cl Cl D3| D3|D2|D2|D3]|Cl|D3 Cl
D3 D3 D3 Cl D2
#45 Inorganic B4 | A7|B6 | A6 [B5 [ B5| Bl |B6|Cl|Cl B6 | BS Cl|B5|B5|BS|Cl B5 | BS A7 | BS | B6 Cl|ClL|Cl| F|Cl|Cl
Reducing Agents | B6 [ B4 [C1 [ B1 | C1 | Cl | B5 | Cl Cl|C1 Cl|Cl|Cl Cl|C1 A9 | Cl|Cl D2
Cl | B5 B5 Cl | D2 D2 D2 Bl D2
D2 | C1 Cl Cl
D2
#46 Inorganic E|E|E E E | E E Cl Cl|Cl Cl|Cl
Compounds/Neith D3 D1
er Reducing nor
Oxidizing
#47 CFCs and Cl|Cl Cl
HCFCs
(chlorofluorocarbo
ns and
chlorofluorohydro
carbons)
#51 Nitrides, B6 | A6 | A6 | A6 | B5 F |B5| F [B5|B5 | B5 B5| F | B5|B6 | A6 B5 | A2 A2 | B5 Cl|Cl|A9|AY A9 A9 F
Phosphides, Cl | Bl | Bl |Bl|Cl Cl Cl|Cl]|Cl Cl Cl|Cl Cl| B5 Bl | C1 D1 | D3 | Cl | B5 Cl Bl
Carbides, and D2 | B4 [ B5 | B5 | D1 D2 D2 | D2 D2 D3 D2 | C1 B5 | D2 Cl B5
Silicides, B6 | Cl|Cl | D2 D2 Cl1 D2 Cl
Inorganic V1 | D2 D2 D2
D2
#55 Chlorosilanes | A9 [ A9 [C1 |C1 | DI |CI1|A9|Cl1| F [A9|C1|D3|Cl1|Cl|Cl|[Cl|B4|B4|D3|Cl|Cl CI[CI|CI|CI|A9|A9|C1|Cl1|A9]|A9|Cl|B2|B2|Cl|Cl|A6]Cl A9 | A9
B4 | B4 | D2 D1 B2 Cl | B2 B4 | B4 E | A9 B2 | B2
D2 | D2 B4 D3 | B4 B4 | B4
D3 | D3 Cl
#59 Halogenating| A9 [ A9 [ C1 | A9 | D1 |C1 | A9 | A9 | BS| A9 |Cl1|B5S|Cl1|Cl|A9|A9]|A9|A9|A9 A9 |A9 Cl|[B2|A9| A9 | A9 | A9 | Cl1|A9|Cl|A9 B2 | B2 |B2|A9 A9 | A9 | Cl | A9 | A9 | A9
Agent, Strong D3 | D3 B2 Cl cl B2 [ B2 B2 [ B2 D2 B2 [ B2 | B2 B2 B2 B4 | B4 [B4| E | B2 | B2 B2 | B4HB2
B4 | B4 B4 | B4 B4 | B4 | B4 B4 B4 B4 | B4 B4 | B4 | B4




airsst Some Definitions:
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REEEINE Ak Hazard Statement
Number

101 Highly Flammable
102 Explosive
103 Polymerizable
104 Strong Oxidizing Agent
105 Strong Reducing Agent
106 Known Catalytic Activity
107 Water-Reactive
108 Air-Reactive
109 Pyrophoric
111 Peroxidizable Compound
400 Radioactive Material 47
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Some Definitions:/t 2 5 & <48 K M-

#E ¥ (Explosion)

Hazard Code | Hazard Statements

A1 Explosive when dry

A10 Increased sensitivity to detonation

A2 Risk of explosic_;n I?Y shock, friction, fire or other
sources of ignition

A3 Forms very unstable explosive metallic compounds

A4 External heating may cause an explosion

A5 May form explosive peroxides

A6 Reaction proceed_s with explosive violence and/or
forms explosive products

A8 Explosive when mixed with combustible material

A9 Heat gener_ated from chemical reaction may initiate
explosion .
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Some Definitions: X ¥ (Fire)

May become highly flammable or may initiate a fire,
B1 especially if other combustible materials are
present

B3 Spontaneously flammable in air

Spontaneous ignition of reactants or products due

B4 to reaction heat

Combination liberates gaseous products, at least
B5 one of which is flammable. May cause
pressurization

Combination liberates gaseous products, including
B6 both flammable and toxic gases. May cause
pressurization

49
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Some Definitions: . 82 £ 4 /3% R 8K
(Gas Generation/Pressurization )

Exothermic reaction. May generate heat and/or

c cause pressurization

D1 Exothermic, potentially violent polymerization.
May cause pressurization

Combination liberates gaseous products, at least

D3 one of which is toxic. May cause
pressurization

D4 Combination liberates nonflammable, nontoxic
gas. May cause pressurization

95 Combination liberates combustion-enhancing gas
(e.g., oxygen). May cause pressurization

D6 Exothermic, generation of toxic and corrosive
fumes

D7 Generation of corrosive liquid >0
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Some Definitions: & 4# ( Others)

= Generates water soluble toxic
products
F May be hazardous but unknown
G Reaction may be intense or violent
G1 Possible Gas: Carbon Dioxide
H Possible exposure to radiation

51
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Compatability Chart

CRW3 - [CRW
o File Edit
| Mixture Manager” Mixture Report " Compatibility Chart | ‘ Reactive Groups ” Custom Chemical List || Absorbent Incompatibilities | ‘ Help ‘
Print Chart
port to Excel o
=
SEx = (=] =] =
2=z try2 2 08 3| % h d
E%EE Compatibility | = Chart Legen
- E Chart -
o : Compatible _
z|4|z| |1.2-BUTADIENE SR Mo hazardous reactivity issues expected.
4|0 D%CHLDHINE N IE' : Incumpatihle
= Hazardous reactivity issues are expected. ]
1{2|0| |SASOLINE C N
WATER cPnl v : Caution _ -
May be hazardous under certain conditions.

: Self-Reactive
Potentially Self-Reactive (e.g., polymerizablea)

*Note: If asterisk appears in cell, then compatibility
decision was manually changed by the user from the
CRW prediction to that shown.

Hazard Summarv‘ Potential Gases ‘ Documentation

User vormmencs | LheEmcdl INnuwrinsic AdZdris

Selectad GASOLINE
Chemical
c faton CHLORINE

Reaction products may be corrosive
Reaction products may be flammable

Reaction products may be toxic

_

Reaction liberates gaseous products and may cause pressurization
Exothermic reaction at ambient temperatures (releases heat)
Reaction may be particularly intense, viclent, or explosive

1,3-BUTADIENE
Highly Flammable; Polymerizable; Peroxidizable
Compound

- CHLORINE
Strong Oxidizing Agent; Water-Reactive

GASOLINE
Highly Flammable

WATER
- No intrinsic hazards documented

|

-
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CRW3fik- Incompatible Hazards Statement

BExothermic reaction at ambient temperatures (releases heat)
BReaction products may be unstable above ambient temperatures
BReaction may be particularly intense, violent, or explosive
HPolymerization reaction may become intense and may cause pressurization
HReaction products may be explosive or sensitive to shock or friction
BReaction products may be flammable

BReaction liberates gaseous products and may cause pressurization
BReaction products may be corrosive

BReaction products may be toxic

BReaction generates water soluble toxic products

BPossible exposure to radiation

EMay be hazardous but unknown

BENo known hazardous reaction
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Chemical Library (Chemical Name)

worksheet I Browvse I Help |

|

Basic Chemical Search

COnly chemicals that match ALL of vour criteria will be included in the search results,
Text Field Operator

@ Contains characters
) Contains word starting with

........... ’.m*
-
Chemical Name™ N

chlarine ‘)
— — -

—— —

CAS Number {(wvwith dashes ur A sMumber

Show More Search Fields

Cancel Search

o4
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Contains characters with “chlorine”

B CRW2 - [ChemicalL ibrary]

For Help, press F1

#y| File Edit Eecord Seriptz Help - 8 x
Ehfovise Waorksheet | Mew Search | Help | e’
- II i
g Chemical Search Results
Found Set_+ | Results of search for: Chemical Mame Contains characters chlorine
I Chemical Name CAS Mumber | UN/MNAZ DOT Label Formula
T ARTICLES COMTAINING POLYCHLORINATED BIPHEMYLS (PCB) 11095-82-5 2315 CLASS 9
11097-69-1
4 BARIUM HYPOCHLORITE, WITH MORE THAMN 22% AVAILABLE CHLORIMNE 13477-10-6 2741 OXIDIZER, POISOMN Ba.2CIHO
Fecoed:
1 BLEACHIMNG POWDER 2208 Cacloch
ngmd: CALCIUM HYPOCHLORITE MIXKTURE, DRY, WITH MORE THaM 10% BUT MOT MORE THAMN FFFE-54-3 2208 OxIDIZER Caicloz
239% AVAILABLE CHLORIME
;r:;’ul: CALCIUM HYPOCHLORITE MIXTURE, DRY, WITH MORE THAMN 39% AVAILABLE CHLORIME F77B-54-3 1748 OxIDIZER CailClo)2
(2.8% AVAILABLE DY GEM]
Sorted CALCIUM HYPOCHLORITE, HYDRATED MIXTURE, WITH MOT LESS THAMN 5.5% BUT NOT FFFB-54-3 2880 OxIDIZER Caiclo)z
MOREE THAMN 10% WATER.
CARBACHOL CHLORIDE 51-83-2 CEH1S5MZ202.Cl
CHLORATES, INORGAMNIC, MN.O.5, 14866-658-2 14561 OxIDIZER Clo3
CHLORIME FFE2-50-5 1017 POISOMN GAS, clz
LUERELSIVE
CHLORIME DIOXIDE, HYDRATE, FROZEMN l0049-04-4 9191 OXIDIZER, POISOMN Clo2 . wH20, Clo2 (gas)
FO377-94-5
CHLORIME MOMNOXIDE FF91-21-1 clzo
CHLORIME PEMTAFLUCORIDE 13637-63-2 2548 POISOMN GAS, OXIDIZER, CIFS
CORROSIVE
CHLORIME TRIFLUORIDE FF90-91-2 1749 POISOMN GAS, OXIDIZER, CIF3
CORROSIVE
CHLORITES, INORGAMNIC, N.O.S. 14998-27-7 1462 OxIDIZER Clo2
CHLOROW A 40 108171-27-3 C24H43CI7
53449-39-5
CHLOROWAX S000C 108171-26-2 ClzHz0Cle
CYANOGEMN CHLORIDE, IMHIBITED S06-77-4 1589 POISOM GAS, CHCI
CORROSIVE
HYDROBROMIC ACID, SOLUTION 10035-10-6 1791 CORROSIVE HBr (agqueous)
HYPOCHLORITE SOLUTION, [COMTAIMNING = 7% AVAILABLE CHLORIME BY WEIGHT] 1791
100 | ] sl B| Biowese -|
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wewvrsoen JN/NA Number (1203)

LA B = RN L I R R L R |

¥y File Edit Scripts Help

|l | il = =]

Worksheet Browse Help T

Basic Chemical Search

Only chemicals that match ALL of yvour critenia will be included in the search results.

Text Field Operator

{® Contains characters
{0 Contains word starting with

Chemical Name

m

— S—

. - ~
CAS Number (with da5h25}/ UN/NA Number \
o [1209 !

~‘——’

Show More Search Fields Cancel Search

100 | J ol 5| Buowese | \

- [t ]
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UN/NA# 1203 (Gasoline)

+ | CRW2 - [Chemicallibrary] =
#7 File Edit Record Scripts Help |
_ Browse Worksheet Mew Search Help
e e I _
gty Chemical Search Results
Fennd Zet _» Results of search for: UN/MA Number Contains characters 1203

Y === Chemical Name CAS Number | UN/NAZ DOT Label
L= | GasoHoL 1203

= GASOLINE 8006-61-9 1203 FLAMMABLE LIQUID
Recoud: 86290-81-5
|1 PETROL 1203
Found:

3
Total:

5430
Borted
100 | oo ual B

For Help, press F1
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et GAS Number (68476-85-7)

-

+ | CRW2 - [ChemicalLibrary] E=n Eoh|Fx
=7 File Edit Scripts Help

Worksheet Browse

Help i

Basic Chemical Search

Only chemicals that match ALL of vour criteria will be included in the search results.
Text Field Operator

#® Contains characters
(O) Contains word starting with

Chemical Name

— T

-~ ~

‘ / CAS Number {(with dashes) ‘\ UN/NA Number
\_ |p8476-85-7|

P

— —

m

Show More Search Fields

Cancel Search

10 T Bowse o]
For Help, press F1

b8
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CAS Number (68476-85-7)

| CRW2 - [ChemicalLibrary]

&y File Edit Record Scripts Help

Worksheet Mew Search Help
aleltls _
Loppens Chemical Search Results
Found Set ¥ Results of search for: CAS # Contains characters 68476-85-7
- || Chemical Name CAS Number | UN/NA# DOT Label
= L= LIQUEFIED PETROLEUM GAS 68470-85-7 1075 FLAMMABLE GAS
Fecoud:
|1
Found:
1
Total:
5430
Borted
100 | ol [ Boowse | <

For Help, press F1

59
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CRW3ix- Chemical Search

by: Chemical Name, CAS Number, UN Number, F,ormula, DOTLabel

Mixture Manager

Mixture Report

Compatibility Chart

Reactive Groups

Absorbent Incompatibilities

Cu5turrIChemi|:aI List

Help

Click New Mixture and name the mixture. Type in your search criteria, fhen click

M |}(tu re Ma ﬂager Search. Click the chemical's name, then click Add to Mixture. Repeat fpr other
Thermi - -

= Compatitl

2 chemicls found exadly matching:
Fommula - CHaO
more.

- e —

Search Mode: ® Exact O Word starts with OAnywhgfe  ~ ~

Search
Chemical Name

Formula

N\
y DoT Label

Search

< | | |CAE Number

UM Number l'

|| K

[cHa0 |7 | |

Modify Search

not "eit_hgw‘n’r".

\mimiisults list chemicals meeting ALL criteria enterﬁd;s
X  Chemic3 l=-click on chemical name to add to selected mixture)

Add to Mixture

water. The vapors are slightly heavier

than air and_m_a';.r travel some distance to o

L rl ST

COLUMBLAN SPIRIT
COLUMBLAN SPIRITS

| | Special '

CAS # abel Formula 2
METHAMOL D/-ab-1 1230 Flammable CH40
METHAMNOL, TALLOW ALKYL IMINOBISETHANOL (FLAMMABLE LIQUIDS, 67-36-1 2924 Flammable CH4O
Chemical Name CAS # LN # DOT Label Farmula
METHAMNCL 67-36-1 1230 Flammable CH40
Liguid, Poison
General Description Reactive Group(s) Reactivity Alert(s) Synonyms (double-click to add to mixture)
8 colorleszs fairly veolatile liguid with a [a] [alcohole and [« | [Highly Flammable [~] [z E=kr's soLUTION o] NFPA
faintly sweet pungent odor like that of Polyols CARBINOL LL}
ethyl alcohol. Completely mixes with COLOMIAL SPIRIT
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& CRW2 - [Chemicallibrory]

Chemical Datasheet
(Example: CIF3)

&9 Fil= Edit Eecord gSeripts Help
JBjEEJ Wiorksheet | Mew Search | Search Results | Help |
]'..ay\cm.t:
Cherrical ¢ | i
Chemical Datasheet

i

e ;:; -~
General Info | Reactivity Synonyms

— Chemical M Chemical F |
S emical Mame emical Formula _
13 CHLORIME TRIFLUORIDE CIF3 -
Found: R ackive
32 CAS Number LIN/MA Mumber LISCGE CHRIS CODE DOT Hazard Label DT Hazard Class Group Mumbers
Total: FFa0-91-2 1= 1749 1= CTF FPOISOMN GAS, OXIDIZER, 59
5430 CORROSTIVE
Houted

General Description

&oecolarless gas or grean liquid with a pungent adaor.

Boils at 53°F.

It reacts with water to farm chloarine and hydrofluaric acid
with release of heat., Contact with organic materials may result in spontaneous ignition. It is corrosive to metals and tissue,

Prolonged exposure to low concentrations or short term exposure to high concentrations may result in adverse heaalth effects,
Under prolonged exposure to fire or intense heat the container may violently rupture and rocket,

Special Hazards

Strong Oxidizing Agent; Water-Reactive

1

_——\

L -

>

.

Add Chemical to Wn&lﬁsheet

——

e e =

/

.-
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wevrewier (Clhemical Datasheet

(Example: Reactivity)

Worksheet New Search Search Results Help

Chemical Datasheet

— —

- - \
General Info | \Reactivitv ) Synonyms

— e —

AIR AND WATER REACTIONS:

A violent reaction occurs with water or ice generating acidic HF and chlorine, [Sidgwick, 1156(1950)]. The release of Chlorine
Triflucride to the atmosphere rapidly generates two toxic reaction products: HF and Chlorine Dioxide, [Lombardi, Du4A. and M.D.
Cheng 1996, "Modeling Accidental Releases of Chlorine Trifluoride to the Atmosphere,” Paper No. 96-WPG6B.02, presented at the
89th Annual Meeting of the Air and Waste Management Association, Nashville, Tennessee, June 23-26].

CHEMICAL PROFILE:
CHLORIME TRIFLUCRIDE is a low-boiling liquid (b.p. 122 C), in gaseous state irritating and toxic. A highly reactive oxidant reagent,

spontaneously flammable, used as a rocket propellant. Incompatible with fuels, nitro compounds. Interaction with water is violent
and may be explosive, even with ice [Sidgwick, 1950, p. 1156]. Immediate explosive reaction with hydrocarbons or halocarbons
even at -70? C [Brower, K. R., 1. Fluorine Chem., 1988, 21, p. 333]. Solution with carbon tetrachloride capable of detonation,
solutions with nitroaryl compounds (TNT, hexanitrobipheny!) or highly chlorinated compounds are extremely shock-sensitive.
Violent, sometimes explosive reaction with hydrogen containing materials, e.g., acetic acid, ammonia, benzene, ether, coal gas,
hydrogen, hydrogen sulfide, methane, or fluoroamino compounds. Ignition with fibrous materials (cotton, paper, wood). [Mellar,
1956, vol. 2, suppl. 1, p. 155]. Explosive gaseous products {chlorodifluoroamineg) formed with ammonium fluoride or ammonium
hydrogen fluoride [Gardner, D. M. et al., Inorg., Chem., 1963, 2, p. 413]. Ignition on contact with iodine, boron-containing materials
(boron powder, tetraboron carbide, boron-aluminum), fibrous or finely divided refractory materials (asbestos, glass, wool, sand,
tungsten carbide). Violent reaction with mineral acids (nitric acid, sulfuric acid), chromium trioxide, ruthenium metal, selenium
tetraflucride. [Bretherick, 5th ed., 1995, p. 1235]. Chlorine trifluoride is a hypergolic oxidizer and contact with a number of metals
and their oxides (aluminum, antimony, arsenic, calcium, copper, iridium, iron, lithium, lead, magnesium, molybdenum, osmium,
potassium, rhodium, sodium, selenium, silver, tellurium, tin, tungsten, zinc), nonmetals (phosphorus, silicon, sulfur), salts (mercury
iodide, potassium iodide, silver, nitrate, potassium carbonate) will result in a violent reaction often followed by ignition [Mellor,
1956, vol. 2, suppl. 1, p. 155; Sidgwick, 1950, p. 115&].

REACTIVE GROUPS:
Halogenating Agents, Strong 62
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&y File Edit Scriptz Help

CEW2 - [Worksheet]

Mew Search Searc

h Results Glossary

Help

Reactivity Work

sheet

Reactivity Mixture

Beaqin by searching for a chemical to add to the mikture. Return here to add water, reactive groups, and custom chemicals,

Chemical Mame

1 chiemicalis) andfor reactive groupis) in mixture

Reactive Hazard
Humbers

Feactive Group
Mumbers

CHLORIME TRIFLUORIDE

104, 107

59 —

1]

Femove all

RFemove Selected Chemical

Predicted Hazards

Add Custom Chemicals Add Reactive Group Add wWater

Mixture Ducumentatiunl i(for the reactive groups of the items in the mixture)

-

To print hazards or documentation: Copy all text in the field above and paste into a word processor program, format as desired, then print,

| Save This Mixture || Predict Hazards |

|5hc|w Saved Miztures || Preview Report |

Shiouw Cu:umr:uatibilié:g Chart
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Add Reactive Group (4718 &

o CRW2 - [Worksheet]
#%| Fil=  Edit

Boripts  Help

i)
e

Mewr Search | Search Results | Glossary

Help

Reactivity Worksheet

Begin by searching for a chemical to add to the mixture, Return here to add water, reactive

Reactivity Mixture

groups, and custam chemicals.

Chemical Name

2 cheamical(s) and/or reactive group(s) in mizture

Reactive Hazard

Reactive Group

MNumbers Mumbers
CHLORIME TRIFLUORIDE 104, 107 59 -
ISOPROPAMOL 101, 111 4

/"——§\; A/—_—-§\ =]
- —— P —~
L N d

Remove All ( FRemove Selected Chemical ) Add Custom Chemicals ( Add Reactive Sroup Add Water
N,

S
Predicted Huzurdsl Mli‘tum.n_n_l;umpnuﬂa-nr(fnr the reactive groups of the items in the mikturea)

+

-

To print hazards or documentation:

Copy all text in the field above and paste into a word processor program, format as desired, then print,

Save This Mixture

FPredict Hazards

Show Saved Mixtures

Praview Report

64
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s Reactive Groups (Aldehydes,

Diazo, Ethers, ...

&l CREW2 - [Worksheet]
#9| File Edit Scripts Help

Worksheet | Glossary | Help |

Add Reactive Group to Worksheet

vwhat are reactive groups, and how are they used in the Worksheet?

Reactive Groups Description for Selected Reactive Group:

slcohols and Polvols =] | Chlorosilanes RG# 55

Aldehydes GEMERAL IMFORMATIOMN- =
crmides and Imides, Organic

ADINSS FLAMMABRILITY

Anhydt_’ldeg : Flarmmable or pyrophoric,

S0, Diazo, gnd ﬁ;ldD Compouncs

Bases REACTIVITY -

Carbamates Chlorosilanes are compounds in which silicon is bonded to from one to
Carhnwyle Ao s four chlorine atoms with other bonds to hydrogen andy/or alkyl groups.

Chlorosilanes react with water, moist air, or steam to produce heat and
toxic, corrosive furmes of hydrogen chloride. They may also produce
flamrmable gaseous HZ, They can serve as chlorination agents.

CFCs and HCFCs (chlorofluorocarbons and

Cyanides, Inorganic Chlorosilanes react vigorously both organic and inorganic acids and with
Epoxides bases to generate toxic or flammable gases.

Eakala TOXICITY-

Ethers . Poisonous by ingestion and inhalation and a poisonous irritant to the
Halogenated Organic Compounds skin, eves, and mucous membranes. The toxicity is based on that of HCI,
Halogenating Agents, Strong which forms by the reaction of chlorosilanes with water,

Hydrocarbons, aliphatic Saturated
Hydrocarbons, Aliphatic Unsaturated
Hydrocarbons, Aromatics

OTHER. CHARACTERISTICS-

ITnorganic Compounds/Meither Reducing nor Oxidizing Ex<oaMPLES-
Inorganic Cidizing sgents Allyltrichlorosilane, methyldichlorosilane, silicon tetrachloride, vinyl
" ; trichlorosilane, trimethylchlorosilane, trichlorosilane, propyltrichlorosilane,
Tnorganic Reducing Agents . - " i
e : e ; phenyltrichlorosilane, methyl trichlorosilane.
Insufficient Information for Classification
Isocyanates and Isothiocyanates, Organic - -
T — —
— 65—~ o
- A\ -
Done/Return to Worksheet / Add Selected Group to YWorksheet )
N e
T~ — = -
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niirionisa theiap Uil aons Example_ Incompatlblllty Of

“CIF3, IPA, Chlorosilanes”

&0 CEWZ - [Worksheet]

Tk

#7| File Edit Zeript: Help

EBX

Worksheet | Mew Search | Search Results | Export to Excel | Print Chart | Help | Click on any row label or chart cell to show hazards for that cl
Reactivity CHLORIME ISOPROPANGL | [reactive group]
oA TRIFLUSRIDE Chlorozilanes
Compatibility L
Chart ]
CHLORIME TRIFLUORIDE / AE, AT, BL, G, A9, B4, D3
/ o3
ISOPROPANOL BB, A9, BL, C, c, D3
o3
[readive group] A9, 84,03 C, D3
Chlorozilanes
a
—

Hazard Su

ermical

Potential Gases

Pot. GaWﬁl Documentation

Chemical Intrinsic Hazards

| ISOPROPAMOL

Combination +| CHLORINE TRIFLUORIDE

AF - Heat generated from chemical reaction may initiate explasion

< - Exotherrnic reaction, May generate heat andfor cause pressurization

W liberates gaseous products, at least one of which iz toxic, May cause pressurization

AL - Reaction proceads with explosive vialence andfor forms explosive producks

Bl - May becarne highly flammable ar may initiate a fire, especially if other cambustible materials are present

<

CHLORIME TRIFLUORIDE
Strong Oxidizing Agent; Water-Reactive

ISOPROPAMOL
Highly Flarmmable; Peroxidizable Compound

[reactive group] Chlorasilanes
- Mo intrinsic hazards docurmented

66
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Chemical Reactivity Worksheet

&l CRW2 - [Worksheet]

&y File Edit Script: Help

Worksheet New Search Search Results Export to Excel Print Chart Help
Reactivity CHLORINE ISOPROPANOL
e TRIFLUORIDE
Compatibility
Chart
CHLORINE TRIFLUORIDE AB, A9, B1, C,
D3
ISOPROPANOL A6, A9, B1, C,
D3
Hazard Summary Potential Gases Pot. Gases Documentation General Documentatic

Selected | 1SOPROPANOL |
Chemical

Combination =+

CHLORINE TRIFLUORIDE

A9 - Heat generated from chemical reaction may initiate explosion

C - Exothermic reaction. May generate heat and/or cause pressurization

A6 - Reaction proceeds with explosive violence and/or forms explosive products

Bl - May become highly flammable or may initiate a fire, especially if other combustible materials are present

D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurization

67
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Exercise 1

= Why should isopropenylbenzene
(a - F # % z.)%) be stored in an air-
tight container?

68



&) &R AT

- i HATIONAL UNITED UNIVERSITY

isopropenylbenzene (a - ¥ £ % Z 1)

See: Chemical Datasheet - “Air and Water Reactions”

B CRW2 - [ChemicalLibrary]

#y Fle Edit Record geripts Help

B
llléﬁolw':elj‘ Worksheet New Search Search Results Help
Layout:

IChemical 3 I

Chemical Datasheet

Fecoud:

7 - -

. General Info Reactivity Synonyms
1

Tt AIR AND WATER REACTIONS:

5430 .

i Flammable. Oxidizes readily in air to form unstable peroxides that may explode spontaneously [Bretherick, 1979 p.151-154, 164].

Insoluble in water.

CHEMICAL PROFILE:

ISOPROPENYLBENZENE is easily peroxidizable; the peroxide may initiate exothermic polymerization of the bulk material. Reacts
violently with strong oxidizing agents [Handling Chemicals Safely, 1980 p. 866; Bretherick, 1979 p. 160].

REACTIVE GROUPS: M
Hydrocarbons, Aromatics; Hydrocarbons, Aliphatic Unsaturated

69
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Comment for Exercise 1

Isopropenylbenzene is flammable.
Easily peroxidizable: In air, it
oxidizes easily to form peroxides
that are unstable enough to
explode spontaneously.

Check the Chemical Profile for
isopropenylbenzene to see this
information.

70



Exercise 2

= A metal fabrication and finishing plant
has a large warehouse containing
several chemicals. One chemical stored
in the warehouse has a "Caustic Liquid”
label. Another chemical arrives at the
plant with a label reading, "Muriatic
(Hydrochloric) Solution."

= Should the new chemical be stored next
to the caustic liquid solution?
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Chemical Reactivity Worksheet

EA CEWZZ - [Worksheet]
&=y File Edit Zcripts Help

Worksheet New Search Search Results Export to Excel Prin
Reactivity CAUSTIC SODA, HYDROCHLORIC
A SOLUTION ACID, SOLUTION
Compatibility
CAUSTIC SODA, l/ B4, C, D3, D5, R
SOLUTION { D6, D7, G 1
~ '
~ b — — — = - -
HYDROCHLORIC ACID, B4, C, D3, D5,
SOLUTION D6, D7, G
Hazard Summary | Potential Gases Pot. Gases Documentation

Selected ‘ CAUSTIC SODA, SOLUTION
Chemical

_Camhination =+ | HYDROCHI ORIC ACID. SOIUTION

B4 - Spontaneous ignition of reactants or products due to reaction heat

C - Exothermic reaction. May generate heat and/or cause pressurization
D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurization
D5 - Combination liberates combustion-enhancing gas (e.g., oxygen). May cause pressurization

D6 - Exothermic, generation of toxic and corrosive fumes

D7 - Generation of corrosive liguid
000 | ol el | Bscrwre -l<
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Comment for Exercise 2

No, these chemicals are
incompatible. The Mixture
Worksheet shows that the
combination of a caustic liquid
and muriatic acid solution
generates corrosive liquid and
fumes, heat, may cause fire, and
may cause pressurization.
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Exercise 3

= A freight train has derailed, and now a tank
car of hydrogen fluoride is lying in a ditch
next to the tracks, surrounded by containers
of phosphorus pentachloride(# &.1t#%). If
you mix these two chemicals in the
Reactivity Worksheet, you'll find that heat
would be generated. If these chemicals
accidentally mix, or if there is a fire
associated with the incident, should the
responders use water to reduce the
temperature?
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Chemical Reactivity Worksheet

Water-Reactive, Air-Reactive

U W LW P et |

File Edit Scripts Help

CEE

. Worksheet MNew Search Search Results Export to Excel Print Chart Help Click on any row label ¢
|' 3
- Reactivity HYDROFLUORIC | PHOSPHORUS
pos oo ACID PENTACHLORIDE
ke o ||| Compatibility
Chart
D HYDROFLUORIC ACID AS, C, D3, DG,
I o7
1
—_ feHOSPHORUS A3, C, D3, D6,
" PENTACHLORIDE o7
- T T~
- -
- - = - N\
L Hazard Summary | Potential Gases Pot. Gases Documentation| General Documentation | Ghemical Intrinsic Haza
ithed Selected | PHOSPHORUS PENTACHLORIDE |f| HYDROFLUORIC ACID
Chemical L Water-Reactive; Air-Reactive
Combination + | JYDROPORIE AT I-:?-H-EZ;;F;I;E]RUE PENTACHLORIDE
AS - Heat generated from chemical reaction may initiate explosion ‘\ Water-Reactive; Air-Reactive

a5

06 - Exothermic, generation of toxic and corrosive fumes

D7 - Generation of corrosive liquid

C - Exothermic reaction. May generate heat and/cr cause pressurization

0= - Combination liberates gasecus products, at least one of which is toxic. May cause pressurization

Buowrss -| 4

—
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Comment for Exercise 3

CAMEO, for both chemicals, recommends
using water spray to knock down vapors, but it
also recommends against putting water on
phosphorus pentachloride. Hydrogen chloride
gas would result from the reaction between
hydrogen fluoride and phosphorus
pentachloride. Generally, using water spray to
knock down the hydrogen chloride gas (which
is readily knocked down by water) while
avoiding spraying water on the mixture itself,
would be an effective response.
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asrcrr  from CAMEO Chemicals

& CAMEO Chemicals == ER (==

File Mavigate Sharing Help

Dead

|

Home == -
Reactivity Documentation
Help
Search Chemicals PHOSPHORUS PENTACHLORIDE
Mew Search el aith
Modify Search
Search Results HYDRDFLUDRIC ACID
..................................... — - —. — — - -
- - ~ ~
MyChemicals - ~
Summary ~
] P d
chemicals: 2 ~
View MyChemicals 7 * [A9] Heat generated from chemical reaction may initiate explosion. S
) o VAR [C] Exothermic reaction. May generate heat and/or cause pressurization. N
Predict Reactivity s [D3] Combination liberates gaseous products, at least one of which is toxic. May cause \
pressurization. \
/ + [D6] Exothermic, generation of toxic and corrosive fumes.
+ [D7] Generation of corrosive liquid. A
I « May produce the following gases:
o Acid Fumes 1
\ o Hydrogen Sulfate !
o Acid Halogens
\ o Oxygen /
o Sulfur Oxides
S o Halogen Gas /
Q\ _ /
o Halogen Oxides
S 7
~ Y 77
~ -~
~ ~ -
. ~ o - -
Details e A
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CAMEO Chemlcals

CAMED Chemicals homepage.

Home
Help

Search Chemicals
New Search
Modify Saarch
Search Reaults

My Chemicals
chamicale: 0
View MyChemicals

Predict Reactivity

Chemical Datashesl

Add to MyChemicals | _Print Friendly Page |
CHLORINE
Chemical Identifiers

“0*@

CAS Number UN/NA Number  DOT Hozard Label (.'HRIE Code

7782-50-5 W 1017 Poison Gas
Coidizar » e
Cormo s

NFPA Fa

_ piamond | Hazard value | Description

Health 4 Can ba |ethal.

N
Operations (CAMEO)
m CAMEQO Chemicals 2.4.1 g

-!—A—'#O bt o g Bl

Computer-Aided Manahement of Emergency

http://response.restoration.noaa.gov/oil-and-chemical-

spills/chemical-spills/response-tools/cameo-chemicals.himl
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Absorbent Incompatible Chemicals List

‘ Mixture Manager” Mixture Report ” Compatibility Chart | ‘ Reactive Groups ” Custom Chemical List " Absorbent Incompatibilities ‘ | Help

Absorbent Incompatibilities

————

(O Mineral-Based & Clay-Based Absorbents
O Expanded Polymeric Absorbents

O Sand
O Dirt/Earth

/
Example(s) I

- -~
uations To Watch Out For | About This ¥#fformation | ~
— S
r
Absorbent Class Incompatipility Summary | Incompatible Chemicals List S o~
@ Cellulose-Based Absorbents 7/ . .
Potgtially incompatible with the following chemicals: 17

Slikwik® (ground corn cobs)

Peat moss, Sphagnum moss

|
Saw dust I
|
\

’-DC’TACDSANDL
1-PENTOL
1-UNDECANCL
1,1-DI-(TERT-BUTYLPEROXY)-3,3,5-TRIMETHYL CYCLOHEXANE
1,1-DI-(TERT-BUTYLPEROXY)-3.3,3-TRIMETHYL CYCLOHEXANE, [<= 57% IN SOLUTION]
1,1-DI-(TERT-BUTYLPEROXY)-3,3,5-TRIMETHYL CYCLOHEXAMNE, [<= 58% WITH INERT SCOLID]
1,1-DI-(TERT-BUTYLPEROXY)CYCLOHEXANE, [<= 40% WITH INERT INORGANIC SOLID, WITH ==
1,1-DI-(TERT-BUTYLPEROXY)CYCLOHEXANE, [<= 50% WITH PHLEGMATIZER]
1,1-DI-(TERT-BUTYLPEROXY)CYCLOHEXANE, [<= 77% IN SOLUTION]
1,1-DI-(TERT-BUTYLPEROXY)CYCLOHEXANE, [TECHNICALLY PURE]
1,1-DICHLORO-1-NITROETHANE
1,1-DIMETHYL-1-{2-HYDROXYPROPYLAMINE]JMETHACRYLIMIDE
1,1-DIMETHYL-1-(2-HYDROXYPROPYLAMINE) TETRADECANIMIDE
1,1-METHYLENE BIS(4-ISOCYANATOCYCLOHEXANE)
1,1,1,3,3,3-HEXAFLUCRO-2-PROPANOL
1,1,3,3-TETRAMETHYLBUTYL HYDROPEROXIDE
1,1,3,.2-TETRAMETHYLEUTYL PEROXY-2-ETHYLHEXANOATE
1,1 1"-NITRILOTRIS-2-BUTANOL
1,2-DIMETHYL-3-NITROBENZENE
1,2-DIMETHYL-4-NITROBENZENE
1.2,3,6-TETRAHYDROBENZALDEHYDE
1,3-BIS{2-CHLOROETHYL)-1-NITROSOUREA
1,3-BIS{METHYLISOCYANATE]CYCLOHEXANE
1,3-DICHLORO-2-PROPANOL
1.3-DICHLOR.O-5,5-DIMETHYLHYDANTOIN
1,3-DICHLOROPROPANGL-2
1,3-DIMETHYL-2-NITROBENZENE
- 3-DIMETHYL-4-NITROBENZENE
l,E‘DIMEFHYL-S-NITRDBENZENE
1.,.3-DNITRDNAPHTHALENE /

[

\

N

> =
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Creating Custom Chemicals

Chemical Datasheet for: Caprolactone

ical Tnfo |

CAS Number(s) UN/NA Number USCG CHRIS Code Chemical Formula

502-44-3 = | CoH1002

Select option(s) from pull-down lists. For multiple option selection, Control-click on appropriate options, then press the "Retumn" or "Enter” key.

DOT Hazard Label Reactive Group(s)

Reactivity Alert(s)

Borate Esters

vl 13 * | Esters, Sulfate Esters, Phosphate - 107 ¥ | Water-Reactive
Esters, Thiophosphate Esters, and

L

General Description

Reactivity Profile

Clear, colorless liquid that is miscible with more organic solvents
(except aliphatic hydrocarbons). Caprolactone is 2 monomer used
in the manufacture of various polymers, including polycaprolactone.
It is also used in synthetic fibers, polyurethane elastomers,
plastics, adhesive fabrics, and coatings.

Caprolactone is incompatible with oxidizing agents and amines.
The lactone ring is easily opened with nucleophiles induding
alcohols and water.

Air and Water Reactions

Cellulose-Based Absorbents
Mineral-Based & Clay-Based
Expanded Polymeric

Sand

Dirt/Earth
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(Areal Locations of Hazardous Atmospheres)

http://www.epa. gov/emergenmes/content/cameo/aloha htm
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smomereorrre

Air Temperature is:l Degrees + F  C Help |

Stability Classis: Help | A C B & C D CE F

Owverride |

Inversion Height Options are : Help |

=
& No Inversion  Inversion Present, Height is : I - f—ﬁz:ers

Select Humidity : Help |
) R .
8 8 i 8 ©  OR " enter value : |5|] %
wet medium dry [0-100)

ok |

Cancel |

Select tank type and

orientation: Sphere
Wertical cylinder
Herizontal cylinder
N D
|
o « .

Enter two of three values:

diameter |1|]

|  feet

+——diamatar———=

" meters

length |12_?
length
f volume |1 o000 " liters « cu meters
|

Cancel | Help |

ALOHA

Wind Speed is:l & knots  mph ¢ meters/sec Help I
: I Enter degrees true or text [e.g. ESE]

Measurement Height above ground is:  Help |

 feet
o e e : |3
,f N OR enter value : & meters
Ground Roughness is : Help |

& Open Country .
& Urban or Forest R " Input Roughness [Zo] :

 Open Water

Wind is from

Select Cloud Cover:

OR " enter value :

e e & s 0-10)
complete partly clear
cover cloudy

Cancel

[ ox |

Liquid Mass or Volume

- =

Enter the mass in the tank OR volume of the liquid
" pounds

0 & tons(2,000 Ibs)

The mass in the tank is:

" kilograms

OR
Enter liquid level OR volume . .
* gallons
o The liquid
_I vurunl1qgu:s- " cubic feet
. |1 77,057
Il  liters
" cubic meters
iﬁ?.l] % full by volume

Cancel | Help |
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Vulnerability Analysis (Toxic, Thermal & Explosion)

I yards yard
0 100 100 — = :
| = = o ¥ - 1 -\-:‘{\.
50 71 - 50 P ;
| f | o y i N
— - 1S F §
. 4 0 :II I [ I!: o JII.l |
%—,———ﬁ | | i .'I | g | II ;-
o e | \ “iE B ! \ |
o . 50 b : i :}L. -')l
D 0.5 ! T.s %06 =a 0 50 100 150 200 T T .3- — :5._[2 150 2
miles yards yards
HHHEREARE stV ERBARAE HEFEIBJE $6 B TAAR B
Overpressure from
Toxic Threat Zone Thermal Radiation from Pool Fire vapor cloud explosion

ERPG-2 | 150 ppm 922 m

5 kW/m?2 45 m

3.5 psi 60 m
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wrowemewmer— Gonsequence Mapping ¢

ALOHA
BLEVE Toxic

[a] Overpressure (Blast Force) Threat Zone ['al Taxic Threat Zone E
ZSHDEtEIS kilometers
isheltered single storied) 1, SHEHGANG . . 0.75
g computer's clock) =] 2r Hour: 3.67 (unsheltered single storied)
15 hours ST (using conputer's clock)
. 100
ilecular Weight: 128.19 g/mol \
L:aggnzgmppmnmba {68 niny: 739 ppn ﬁ.%\} Holecular Weight: 128.19 g/mol 0.25
0 [ S A AEGL-2 {66 min): 388 ppn  AEGL-3 (68 min): 730 ppn ) — =
g03n atm L ) 3808 ppn UEL: 65089 ppn T |
pm or ©.34% ] 52.47C 0
100 / t Temperature: 8.8034 atm ~=T |
18 meters itration: 3,422 ppn or 8.34% 0.25 el et
oud Cover: 5 tenths == '
bility Class: D [HPUT OF DATA)
lative Hunidity: 503 200, o0 0 100 200 300 400 from 207true at 10 meters
meters untry Cloud Cover: 5 tenths
wurce Height: 8 greater than 8.0 psi (destruction of buildings) Stahll?ty ma?sf p 0.75
. . .. . Relative Humidity: 56% .
greater than 3.5 psi (serious injury likely) u.5 0 0.5 1 1.5
[ greater than 1.0 psi (shatters glass) kilometers
= Confidence Lines

THREATZOWE |
Thawat Modalid: Chvarpmsnue b last Som) foom vapor chood explspoen
Trpeof Igniticar ignated by detomation
Miodel Bun: Hever G
Rad 52 pwilers — (20 gl = des oction of aildings)

Oreamgs: 5 matars -= (3.5 iz senons inmey lilkehy)

Yeliow: 1239 meters - (1.0 poi= 1 batter glass)

THREAT ZOWE:

Medal Bun: Heary Ga

Red : 305 meters == (730 ppm= KEGL.3 Flme=])
Crangs’ 470 panies — (0 ppen = AEGL-2 60 weise])
Teliow: 123 kdiorreten — (3] pym = AEGL-} [0 min)
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(Areal Locations of Hazardous Atmospheres)

Blast area of vapor cloud explosion

e

£ ALOHAS412 = =R
File Edit SiteData SetUp Display Sharing Help
= Text Summary [Lal Owerpressure (Blast Farce) Threat Zone EI@
SITE DATA:
Location: ANAHEIM, CALIFORNIA yards
Building Air Exchanges Per Hour: B.62 (unshelts 25
Time: July 27, 2811 @883 hours PDT (using comp //_‘,,..r-
CHEMICAL DATA: 15 o \
Chemical Hame: HYDROGEH Holecul3
TEEL-1: 65000 ppm TEEL-2: 230000 ppm TEEL-3 \\
LEL: 48880 ppm UEL: 758000 ppm = \N
Ambient Boiling Point: -423.8° F 0
Yapor Pressure at fimbient Temperature: greater \ u
Ambient Saturation Concentration: 1,808,888 ppr 5 \ /"/
ATHOSPHERIC DATA: (MAHUAL THPUT OF DATA) \\ -’_’,..r""‘ /
Wind: & meters/second from ese at 18 meters 15 i T —
Ground Roughness: urban or forest Cloud Cg \\ /
Air Temperature: 38° C Stability o
Ho Inversion Height Relative 25
10 0 10 20 30 40 50 60 70
SOURCE STREHGTH: yards
Flammable gas escaping from pipe {(not burning} ~= 8.0 . = dest £i f buildi
Pipe Diameter: 2 inches Pipe Len ) PEJ_' es.ruc J_'DIII °© 1:11 thgs
Unbroken end of the pipe is connected to an inf >= 3.5 psi = serious injury likely
Pipe Roughness: smooth Hole Are D »>= 1.0 psi = shatters glass
Pipe Press: 5 atmospheres Pipe Tern| Confidence Lines 85
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ALOHA

(Areal Locations of Hazardous Atmospheres)

Flammable area of vapor cloud

P ALOHAS5.412 =N =R
File Edit SiteData SetUp Display Sharing Help
[ Text Summary L8| Flammable Threat Zone EI@
SITE DATA:

Location: ANAHEIM, CALIFORNIA yards

Building Air Exchanges Per Hour: B8.62 (unsheltere 150

Time: July 27, 2811 @883 hours PDT (using comput
CHEMICAL DATA:

Chemical Hame: HYDROGEH Holecular

TEEL-1: 65000 ppm TEEL-2: 230000 ppm TEEL-3: 50 —

LEL: 48880 ppm UEL: 758000 ppm Fﬁ_ﬁf'”ﬂ \

Ambient Boiling Point: -423.8° F 0 éé:ﬂﬁ —

VYapor Pressure at Ambient Temperature: greater th e !

Ambient Saturation Concentration: 1,008,888 ppm o h“‘ﬂm._H_hqf

50

ATHOSPHERIC DATA: (MAHUAL THPUT OF DATA)

Wind: 5 meters/second from ese at 18 meters

Ground Roughness: urban or forest Cloud Cove

Air Temperature: 38° C Stability C

Ho Inversion Height Relative H 150

0 100 200 300 400

SOURCE STREHGTH: yards

Flammable gas escaping from pipe {(not burning}

Pipe Diameter: 2 inches Pipe Lengt

Unbroken end of the pipe is connected to an infin >= 24,000 ppm = 60% LEL = Flame Pockets

Pipe Roughness: smooth Hole Area: D »>= 4,000 ppm = 10% LEL

Pipe Press: 5 atmospheres Pipe Tempe Confidence Lines 86
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U.S. CHEMICAL SAFETY BDARD

An independent federal agency investigating chemical accidenis to protect workers, the public, and the enviromment.

&
o

| HOME  ABOUT THE C5B  INVESTIGATIONS  RECOMMENDATIONS MEWS ROOM  VIDEODO ROOM  EMAIL SUBSCRIFTIONS Search

ot - New; Ronm Text Size: At A4 BN Frint Psge B9 Email Page

CSB Investigation Finds Three DuPont Accidents in Belle, West Virginia,
Resulted from Numerous Safety Deficiencies including Lack of Safe
Equipment Design, Ineffective Mechanical Integrity Programs, and
Incomplete Investigations of Previous Near Misses

Investigation Details:
DuPont Phosgene Release

Charleston, West Virginia, July 7, 2011— A senies of preventable safety shortcomings -
including failure to maintain the mechanical integrity of a critical phosgene hose - led to a string
of three serious accidents that occurred over a 33-hour period on January 22 and 23, 2010, at the
DuPont Corporation’s Belle, West Virginia, chemical manufacturing plant, according to the draft
report of the U5, Chemical Safety Board (CSB) which was 1ssued today. In one of the accidents,

a worker died following exposure to phosgene, a gas used as a chemical weapon in World War 1.

NEW S ROOM

Request Speaker Form
Media Resources

News Releases
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m

il

SEN




“iEZ4% CSB Invetigations

U.5. CHEMICAL SAFETY BOARD

An indepoendent fedoral agency investigating chemical accidents to protect workers, the public, and the anvironmeant.

HOME  ABOUT THECSB INVESTIGATIONS  RECOMMENDATIONS MEWS ROOM  VIDED ROOM  EMAIL SUBSCRIPTIONS Search SEAI

g, e shpaons Text Size: At A4 IEM Print Page M Emsil Page INVESTIGATIONS

Completed Investigations Current Investigations

Completed Investigations

INVESTIGATION:

ACCIDENT TYPE: 3IGN UP FOR QUR

oy B NEWS RELEASES

SEARCH

Goodyear Heat Exchanger Rupture

On June 11, 2003, one worker was killed and approximately seven others were injured, during a maintenance
operation cn a heat exchanger. Ammenia overpressured inside the exchanger, causing it fo ... Learn More

Bayer CropScience Pesticide Waste Tank Explosion
Twio workers were fatally injured when a waste tank containing the pesticide methomyl viclently expioded,
» damaging a process unit at the Bayer CropScience chemical plant in Instifute, West \Virgini... Learn More
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U.S. CHEMICAL SAFETY BODARD

An independent federal agency investigating chemical accidents to protect workers, the public, and the environment.

HOME  ABOUT THECSB  INVESTIGATIONS  RECOMMENMDATIONS  MEWS ROOM  VIDEODO ROOM  EMAIL SUBSCRIPTIONS Search SEAI

Mene - Mode ol Ronts, - Mide D Text Size: A+ A4 BN Frint Psge E¥ Email Page VIDEQ ROOM

Safety Videos List safety Videos

Safety Meszages

DVD Request Form
Wigw 7 ltems Per Page

Video Feedback

Animation of January 23, 2010 Phosgene Accident!

i1

Animation of January 23, 2010 Phosgene Accident ... More SIGN UP FOR OUR
MEWS RELEASES

U.5. Chemical Safety Board lron Dust Testing May 26, 2011 Enter Email Address SEND

Wideo of testing on metal dust collected after the January 31, 2011, incident at the Hoeganaes Corporation in
Gallatin, TH. The video shows two different tests, the firzt clip is filmed at normal speed followed by the fwao
tests filmed in slow motion at 1,000 frames a second.... More

Fire in the Valley

A G5B safety video depicting events leading to the August 258, 2008, catastrophic explosion and fire at the
Bayer CropScience facility in Institute, W, that fatally injured two workers. .. More

BN TN Deadlv Practices
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Fatal Exposure: Tragedy at DuPont

From;

DESCRIPTION

Three accidents occur over a 33-hour
period at the Dupont plant in Belle, W/,

Investigalion Details
DuPont Corporation Towic Chemical
Releases

Download Opfions:
QuickTime Video
Windows Video

| RSS Video Link
CSB Video Podcast
C5B Safety Videos on YouTube

C5B Safety Messages on YouTube

" e 000 13:54 a4

MOST VIEWED VIDEOS
K Dangers uf Hnt Work

Read Mu}r&

Survelllance video from July 19, 2008,

fire and explosion at the CITGD Corpus
Christi Refinery

EhR e
x/J B8,

g
L

Safety Videos
Safety Messages
DVD Reguest Form

Video Feedback

FEATURED COMMENT 5
Safety Rep

I recently used your video on the Dangers of
Hot Work in a new hire fraining class. it was
some of the best feedback from a video I've
ever had. | think it's one of the few videos that
makes the reality of the Hot Work hazard
personal Thank you

Mechanical Technologist

One of the best preseniafions I've seen in my
30 years in the Oll and Gas industry. Having
personally 25+ years of operaling experience
as Unit Operator, Conirol Room Operator and
Shifleader. | can certainly relale to the safely
and business impacts that a disfunchional
culture can create. Now having 4 years of
fechnical experience has shown me how
important original design and it's suitability to
present operating condilions is 1o process
safety

Senior Compliance Specialist

G5B case study videos are a regular staple
during HAZMAT response and safely training
o convey the consequences of improper
achon or inaction. We find these videos lo be
informative and an invaluabile resource

Post Commeni
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Exercise 4

At your chemical processing plant, to
save space, the production engineers
would like to combine 80 liters of waste
that is predominately nitric acid with the
contents of a nearly-full drum of waste
containing mostly methylene chloride.
Should you allow them to combine the
contents of these two drums?
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Chemical Reactivity Worksheet

& CRW2Z - [Worksheet]
#n| Fils Edit Scripts Help

Worksheet New Search Search Results Export to Excel Print Ch
Reactivity NITRATING ACID, | METHYL CHLORIDE
T MIXTURE, (WITH >
Compatibility 50% NITRIC ACID)
Chart
NITRATING ACID, A2, B1, C, D3,
MIXTURE, (WITH > 50% D7
NITRIC ACID)
METHYL CHLORIDE A2, B1, C, D3,
D7
Hazard Summary Potential Gases Pot. Gases Documentation G
Selected

3 ‘ NITRATING ACID, MIXTURE, (WITH > 50% NITRIC ACID)
Chemical

Combination = ‘ METHYL CHLORIDE

A2 - Risk of explosion by shock, friction, fire or other sources of ignition
B1 - May become highly flammable or may initiate a fire, especially if other combustible materials are present
C - Exothermic reaction. May generate heat and/or cause pressurization

D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurization

D7 - Generation of corrosive liquid

94



Comment for Exercise 4

You should not. The Mixture
Worksheet shows that combining nitric
acid and methylene chloride could
become highly flammable or cause a
heat-generating reaction that could
generate a toxic gas. Also, as a general
rule, it's inadvisable to combine
mixtures of chemicals if you don't
know the complete composition of
both mixtures.
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Fab & £2 7 & F 48 2§55
Wet Bench &= & L 8IE

SEX 5 B4 r”*%tﬁj Le-Hm 1k %
(Brdy BB EA DA )
Pk Piranha(SPM) | =i /i, {k &./DI A& H2S04/H202/H20
SC-1(APM) B84k £/ Ak B./DIK NH40H/H202/H20
% i SC-1(APM) B8k A/ 3854k B./DIkK NH4OH/H202/H20
SC-2(HPM) FAb & /8 H 4L 8 /DI HCIH202/H20
&f (k&) Piranha(SPM) | &8 /% 1k 5 /DI sk H2S04/H202/H20
DHF BB/ AR (CRESKREF) | HFH20
DHF BLEE/AERCRESBREF) | HFH20
&k AR
N BHF #HE2 5 5L NH4F/HF/H20
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Fab % 2 7% & 48 51 3641

Piranha (SPM) + IPA

Y1 B — 8 A4E 2(31 wi%) +5i#:(98 wi%e) + 2
7 E%(100 wt%) (from# & & » 2002)

4 tb ] (Wt%): 30% (15.08g):50%(25.33g):20%(10.13g)

TEHAG > NHRZEMEBEASARABENRENR &
RFELABURABERBEERF (FABESE
536504870 0 RAOBERBEH266CHE
158.1°C) ~Ewph -~ BmnmagiaPenE > B4
500 mbar £ R AR E R % (SPM-item29)
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Fab$$ﬁﬁﬁﬂﬁiﬁ}§;ﬁ(0verﬂow)l

Piranha (SPM) + IPA

W — & fAE 8(31 W) +51 8
(98 Wi%) + £ 7 52(100 wt%)
(from# & & - 2002)

R4 A (W1%): 30%

(15. 089) 50%(25.339):20%(10.13
)
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Fab & £2 % 1]
BEAL SR B EE

w0 Fil= Edit Ecripts Help

Worksheet I MNew Search I Search Results I Export to Excel I Print Chart I Help
Reactivity HYDROGEM ISOPROPANOL SULFURIC ACID
C tibilit PEROXIDE,
ompatipliicy AQUEOUS
Chart SOLUTION, WITH
HYDROGEN PEROXIDE, A3, AG, B4, C, AG, AB, AZ, BB,
AQUEOUS SOLUTION, D3 C, D6, D7

WITH NOT LESS THAN
20% BUT NOT MORE

ISOPROPANOL A3, AB, B4, C, A9, B1, B6, C
D3
SULFURIC ACID MG, AB, A9, Bb, A9, B1, B6, C
C, D6, D7
Hazard Summary Potential Gases Pot. Gases Documentation General Documentati
Selected | HYDROGEN PEROXIDE, AQUEQUS SOLUTION, WITH NOT LESS THAN 20% BUT NOT MORE THAN 60% HYDROGEM |
Chemical DTN ST ADTI TS A BRI e A TR

Combination = | suLFuric acip |

-

AB - Reaction proceeds with explosive violence and/or forms explosive products | =1

AB - Explosive when mixed with combustible material
A9 - Heat generated from chemical reaction may initiate explosion
B& - Combination liberates gaseous products, including both flammable and toxic gases. May cause pressurization

C - Exothermic reaction. May generate heat and/or cause pressurization 100

D& - Exothermic, generation of toxic and corrosive fumes

—




® &R %
HATIONHAL UNITED UNIVERSITY

T8 E R R AR M SR 451

AE—RBRICZERENBRRE

W — A~

K BRAAT > N BAKE M BT R ERER
SRBRSCERBEESTLER LA ZREAH I
(8456 C) AL > EmERESBERER B
ERARETAZ104C > B g%
FHRERER %

101



IRy HAPE 4

NATIONAL UNITED UNIVERSITY

R E R A8 A4S S

SEERD]

w9 File Edit Scripts Help

Worksheet New Search Search Results Export to Excel P
Reactivity ACETONE NITRATING ACID,
S MIXTURE, (WITH <=
Compatibility 50% NITRIC ACID)
Chart === e I
CETONE < A6, B4, C, D3 N
( )
N 7’
-~ ~ - I -
NITRATING ACID, A6, B4, C, D3
MIXTURE, (WITH <= 50%
NITRIC ACID)
Hazard Summary Potential Gases Pot. Gases Documentat
Selected ACETONE
Chemical

Combination = | NITRATING ACID, MIXTURE, (WITH <= 50% NITRIC ACID)

AB - Reaction proceeds with explosive violence and/or forms explosive products
B4 - Spontaneous ignition of reactants or products due to reaction heat
C - Exothermic reaction. May generate heat and/or cause pressurization

D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurizatii‘ﬂ?
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#y| File Edit Seriptz Help

Worksheet New Search Search Results Export to Excel Pr
Reactivity HYDROCHLORIC | SODIUM CHLORITE
Y ACID, SOLUTION | SOLUTION, [<=
Compatibility 42% SODIUM
Chart CHLORITE]
HYDROCHLORIC ACID, A9, B4, C, D3,
SOLUTION D5, D6, D7, G
SODIUM CHLORITE A9, B4, C, D3,
SOLUTION, [<= 42% D5, De, D7, G
SODIUM CHLORITE]

Hazard Summary Potential Gases Pot. Gases Documentati¢

Selected
Chemical
Combination = | SODIUM CHLORITE SOLUTION, [<= 42% SODIUM CHLORITE]

HYDROCHLORIC ACID, SOLUTION

A9 - Heat generated from chemical reaction may initiate explosion

B4 - Spontaneous ignition of reactants or products due to reaction heat

C - Exothermic reaction. May generate heat and/or cause pressurization

D3 - Combination liberates gaseous products, at least one of which is toxic. May cause pressurization

D5 - Combination liberates combustion-enhancing gas (e.g., oxygen). May cause pressurization 106

D6 - Exothermic, generation of toxic and corrosive fumes
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{L28 z FE 1 RIS B i

(1) thrEAig(DSC, DTA)

- BRRBIFME O E  MBRRE - RBABBEE -
(2)&2Z =1 ir(ARC, VSP2, PHI-TEC II, Dewar)

- ERME@BARE 0 B B VIR E SR ) ey FALER -
(3)22ZHEDIERSH fif(RSST, VSP2, PHI-TEC II)

s BRBRAFMERIERBGEAIBE B 0 ABTREHKA
(4) < FERet#eir (RC1, C-80)

- B/ FRARBEERR W SR E ZHE -
(S) R R Ret#eAir(TAM, MS-80)

- HEER/ TR SBMBIE

-~
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ASTM E537- 07 Test Method for The Thermal Stability Of
Chemicals By Differential Scanning Calorimetry

ASTM E2550 - 11 ~ ASTM E1981 - 98(2004)

*exo 31%H202 (3.4mg)
mw 8
il +*
2 & -
Integra 2600.79 m)
Onset 59.01°C
Peak Height 7.64 mw Faiing L
0+ s 76.07 °C g 4
Extrapd. Peak 76.08°C =
Erdsat 93.45°C =
Peak Width 21.31°C bl
Left bl Limit 4588 °C
Right blLimit  108.88 °C 2
~ HeatingRate  4.00 “Cmin"-1 g »
=2 Basdline Type line Fat -
Resut Mode Sample Temp = ]
Left Area 49.42% a Iy
Right Area 50.58% [\ *
T oo ¢ | e
pe
= * * +* * ¢+*“‘""."‘:
%(W \ bt etee? A = S ¥
Al L e S s anad
2 .I:- rrs bt e «*
6 - +
_“ 1 1 1 1 I} I} 1 L 1
0 50 100 150 200 250 300 350 400 450
40 60 80 100 120 140 160 180 200 220
-8 -+ttt et e Tmlperat“re{uc'j
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Heat power (mWV)
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Adiabatic Temperature Rise
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CHP + H,SO, (VSP#|:: # & i %)

10000
E O 24 FFew CHE 0 Camens {KDD3IT]
& 23w CHP In Comens (A00200)
W24 e CHR I Cumona & 200 ppeny HEED FRO0EET]
8 CHP i Do + 2000 pom HES04 (400801 200 ppmi
1000 b 24 s COHE I Campna + BR50- ppm KES0L [ARGE) —
& 4 Ew CHP- I -Cuinens + 5000 peom HES0H (A00E0T 00 ppm Thamal
W24 T THP InoCumeng & BROD pome H250W [ADIG0E) :
E 24 e CHE n Camena + 20000 ppm HESOL (L0H0T|
100 | 5000 ppm,
E pOUG ppm il
] e LR N BN N R e
— B -
E
1 '”:I 3
E E 20,000 ppm
o X
E - e e
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5 :
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o ] L] " g
2 s
{1
| Fa | ‘ai L
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0.01 4 - +- e E"'
1 & 1 +*
1 s &
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T1 CHE —il B r
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Pressure rate vs. temperature behavior for CHP + acid.
APTAC experiments; in nitrogen
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