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Topics QORICA

e« Ammonium nitrate
— Manufacture
— Properties and Reactions
* Explosions involving AN
— Farmhouse in France
— West Texas
— Tianjin
« Government and Industry responded to West Fertilizer explosion




Nitrogen and Ammonium Nitrate EOR’CA




Brief Timeline of Ammonium Nitrate and
Related Products

First ammonia plant
1913

Oppau explosion
Sep 1921

AN synthesized in lab

(Glauber) 1 | Field trials with AN as fertilizer (USA)
1659 | 1919
Role of N in plant nutrition ANFO invented
(Justus von Liebig) 1955

1855
AN emulsions commercialised
1982

NG synthesized
1847

1600 1741 1788 1882 1929

Today

1659 - 1850 AN used in industrial and military explosives



AN Prill Manufacture
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2 Main Physical Forms of AN
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Decomposition Reactions of AN? EOR,(;q

1. NH,/NO; = NH; + HNO, AH +44.6 (kcal/mol)
2. NH,NO; — N,O + 2H,0 AH -8.8

3 2NH,NO; — 2N, + O, + 4H,0 AH -28.2

4. 2NH,NO; — N, + 2NO + 4H,0 AH -6.6

5. sNH,NO; — 2N, + N,O5 + 6H20 AH (- 20.8 from data)
6. 4NH,NO; — 3N, + 2NO, + 8H,0O AH -22.2

7. sNH,NO; —4N, + 2HNO, + 9H,0 AH -29.4

* Reaction 2 prevalent up to about 250°C

* Reactions 3 to 6 mainly occur above 300°C and are usually
associated with explosive and detonative behaviour

» Reaction 7 was found to occur in presence of spongy Pt and g. HNO,

1. Nitric Acid and Fertilizer Nitrates; edited by Cornelius Keleti



Texas Fire Marshall Report EORICA




Fires in West and Bryan, Texas QORICA

Call made to 911 Call made to 911

Flames observed Firefighter arrives on scene

Firefighter arrives on scene Bryan Fire Dept on scene

Engine 1 asked Engine 2
to hookup to hydrant

15 mile evacuation ordered
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Fire in Farmhouse in Saint Romain-en-Jarez3 EOR'C‘\

Fire broke out inside barn October 2, 2003

Fire fighters notified

Fire fighters arrived on scene and began battling violent blaze

Captain called for ‘water supply backup’

Large portion of barn roof already collapsed.
Hissing sound heard followed by powerful explosion

3 - http://www.aria.developpement-durable.gouv.fr/wp-content/files_mf/FD_25669stromainenjarez_2003_ang!.pdf



Fire In Farmhouse in Saint Romain-en-Jarez EORIOA

Cold storage room composed of
sandwich panels with a
polyurethane foam filler

Storage of 3.000 wooden crates
and plastic stacked 6 m high

”
5 - Closest village i
Site of forkiift houses approx. 40
m awav

Greenhouses

Refrigerated rooms
(approx. 150 tonnes of
apples placed in
wooden containers)

2 unexploded
gas bottles

Farmer's residence
(interior blown out, roof

Basement,
used tyres,
various

The slab fractured
where ammonium

nitrates had beer
/ <tored 500 kg of

3 tonnes of ammonium quicklime in
nitrates in 500 kg big- bags
baas

Components of the structural
steel found hundreds of metres
from the explosion site frame

/

Apartment et for
short-term stays

' L
Plastic crate
storage

Fire outbreak zone 30 bales of
straw and 130 bales of hay on
the mezzanine level

- At the time of the explosion, about a dozen

fire-fighters were inside and around the
building. The facade collapsed on 3 of
them, while others either fell through
weakened floor planks or were projected
several metres.

ACCESS TO THE
SITE

Explosion of ammonium nitrate solution inside the barn (drawing by René Dosne, "Face au Risque", issue 399, January 2004)



Fire In Farmhouse in Saint Romain-en-Jarez QORICA

e Steel structure with concrete - 158
block filling . ﬁ

SDIS 42

o 18 Firefighters injured
e 3 Gendarme, slightly hurt
» 5 bystanders, slight injuries



Tianjin Port
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+ Explosien ~40 'minutes after first fire reports ' !



2 ORICA

» use of combustible
materials of construction,

e no sprinkler requirement EO 13650

* no zoning requirement Aug 2013

Senate Testimony
Jun 2013

2013

Jul 2013
IME Guidelines

¢ Use of non- combustible
materials of construction;

¢ Do not fight fires;

e Written emergency plan

Apr 2013
West Texas Explosion

* Review chemical
hazards

e Determine if RMP and
PSM Std should be

expanded @1

OSHA RFI
Dec 2013

2013

Aug 2013 « Guidance on storage of
Advisory Issued AN
e Refers to NFPA Code
400, and IME
Guidelines, among
others




E ORICA

\_‘ THE WHITE ¥

EO Report
Jun 2014
.
iy
A e -
N Fertilizer Institute Enforcement Guidelines
TFI Dec 2014
Guidelines
Mar 2014

2014 2014

Jul 2014
EPA RMP RFI

May 2014
SFMO Report

NFPA




West TX Hearing
Jan 2016

Final Report
Feb 2016

Review AN into PSM
Jul 2016

AN not in RMP
May 2017

2015 2018

Today

Jun 2015 Jan 2018
Code 400-16 2nd Draft 400-19
| \ I May 2016 | w I
w Arson Cited y
NFPA NFPA
e use of non-combustible materials of
construction

e automatic sprinklers, retroactive

» Emergency action plan — evacuation
distance 1 mile

» Comprehensive list of incompatible
materials



ORICA

West TX Hearing

EO 13650 EO Report Jan 2016
. Jun 2014
e 201.. &) B
& B OSHA Rl Final Report
Senate Testimony Feb 2016
Dec 2013
Jun 2013 OSHA) OSHA)
\ Feriilizer instignforcement Guidelines Review AN into PSM -
TFI Dec 2014 Jul 2016 AN'\;‘“ '2’;)?;""’
Guidelines ay
Mar 2014

A A

Today
Apr 2013 Jul 2014
West Texas Explosion EPA RMP RFI
IMEJ[:; 2'21|3' Jun 2015 Jan 2018
uidetines Code 400-16 2nd Draft 400-19
- May 2014 | w I May 2016 m
Aug 2013 SFMO Report NFPA Arsqn Cited NFPA

Advisory Issued




Overview of Fire Code Controls EORIC‘\

Explosion

Combustibles

Fire
Ignition Source involving
AN

Toxic Fume

(Incompat.

People
wSubstances) .
I —
. * Materials of construction  Emergency Response Plan
e Separation e Evacuation
e Build Design e Alarms
- [ ] - [ ]

Fire detection & Suppression

Community Notification
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