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Ammonium nitrate is primarily used as 

a fertilizer, but also used as a blasting 

agent when mixed with fuel oil 

(ANFO).  Generally, the risk associated 

with the production, distribution and 

use of pure  ammonium nitrate (AN) is 

low. How ever the hazardous properties 

of AN can give rise to a deco mposition 

with release of toxic fumes or detona

tion as the worst case under very spe

cific conditions. 

 AN is classified as an oxidising agent 

Class 5.1 (UN No. 1942 for technical 

grade and UN No. 2067 for fertilizer 

grade). Being an oxidiser, AN will sup

port the burning of organic matter. 

Technical grade AN is used extensively 

to support the “fast” burning required 

in explosives.

 Pure AN is a colourless, water solu

ble, crystalline substance. Decomposi

tion starts at 210 degrees C. Technical 

grade AN is supplied as a porous mate

rial in prilled form, with a density in 

range 700–800 g/litre. It may start to 

decompose at lower temperatures than 

for pure AN due to chemical additives. 

Decomposition of AN takes place  

through several reactions:

•	 in	early	stage	sublimation	to	

am monia and nitric acid dominates.

•	 at	slightly	higher	temperature,	nitrous	

oxide (N2O) is the main decomposi

tion product.

•	 above	260	degrees	C	toxic	nitrogen	

oxide gases (NOx) are formed in 

 considerable amounts.

This brochure forms part of our con

tri bution to reduce risks when han

dling ammonium nitrate. In it we have 

summarized our knowledge and the 

key factors for safe handling, storage 

and use of ammonium nitrate in the 

explosive industries. Local and national 

legal requirements should be checked 

and must always be complied with.

LeifArne Linné 

Yara, Technical Nitrates

Introduction
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Whatever the quantity you store, the 

principles of good and safe storage is 

important to ensure that the quality is 

maintained right up to the point of use. 

Ammonium nitrate (AN) is readily sol

uble in water and has a crystal tran si

tion point of 32 degrees C. Both of these 

properties have infl uence on suitable 

storage conditions. It is desirable that 

storage temperature should be kept 

below 32 degrees C. It should be noted 

that if the product is cycled through 32 

degrees C several times the prill struc

ture of the ANmaterial will break down. 

•	 Store	well	away	from	other	chemicals,	

fuel oil, metal powder and combust

ible materials – also separate the stor

age from offspec product, explosives, 

explosive manufacturing or blasting 

operations.

•	 Wherever	possible,	store	the	bags	cov-

ered on a smooth level surface in a 

suitable building made of nonfl am

mable materials. Inside the building, 

stacks should be at least 1 m away 

from walls, eaves and beams. Avoid 

lamps hanging directly above the 

stacks or secure the lamps from falling 

down with an extra chain.

•	 Even	if	the	risk	associated	with	the	

storage and handling of AN is very 

low, the hazardous properties can in 

certain situations as a big fi re give rise 

to a decomposition or detonation as 

worst case. To minimise the conse

quences in a worst case scenario, the 

amount of AN in each stack should be 

limited based on the storage location 

and the distance to “sensitive” locations 

such as residential areas, main roads 

etc in the vicinity. The amount can be 

calculated by using a model devel

oped for Yara by the Dutch Research 

institute TNO (se fi gure next page).  

•	 The	separation	distance	between	

stacks for preventing sympathetic det

onation is depending on the sensitiv

ity of AN and the confi guration of the 

stack of bags. As an example it should 

be at least 79 m for AN with density 

of 0,8 (kg/l) if you store the bags in 

“bulkwise “ confi guration like the 

picture on next page. 

•	 If	bags	have	to	be	stored	outside,	then	

the bags should be placed on a 

drained and clean area and covered to 

protect from sunshine or heavy rain.  

In countries with hot climate be aware 

of the risk for high temperatures 

underneath the covering. If possible 

choose a northfacing site to mini

mise direct sunlight. 

•	 Make	sure	there	is	no	source	of	igni-

tion in the store. No vehicle parking 

inside the storage or close to an out

side located stack. 

•	 “No	smoking”	signs	must	be	clearly	

and	visible	at	all	entrances.	Make	sure	

all electric equipments are in good 

and approved conditions.

•	 Avoid	draining	system	in	all	areas,	

inside as well as outside, where 

 product or molten concentrate can 

deposit, in an event of fi re. 

•	 Keep	storage	buildings	well	secured	

by locking and visible signs, to pre

vent  unauthorised access.  

•	 Follow	a	good	house-keeping	stand-

ard. Pickup spills and keep storage 

areas and equipment clean in order to 

prevent contamination of product. 

•	 Make	sure	there	is	a	valid	Safety	Data	

Sheet	available	at	store	site.	

•	 Keep	records	of	the	amount	of	prod-

uct in store and follow a fi rstin, fi rst

out principle. Report immediately any 

loss of product to relevant authority.  

•	 Suffi	cient	supply	of	fi	re	fi	ghting	water	

and fi re hydrants must be readily 

available in the vicinity of the storage. 

Inspect all equipment regularly. Ask 

the local fi rebrigade for advice and 

keep them well informed regarding 

your facilities on site. 

Storage
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Safe stacking
•	 To	minimise	the	consequences	in	a	

worstcase scenario, the amount in 

each stack should be limited. 

•	 The	amount	can	be	calculated	by	

using a model developed for Yara by 

the Dutch Research Institute TNO. In 

this calculation an overall TNT equiv

alence of 0,20 has been used for tech

nical ammonium nitrate (TAN). 

•	 In	many	risk	evaluations,	an	overpres-

sure of 14 kPa (140 mbars) is the 

maximum acceptable level at public 

roads,	residential	areas	etc.	Statis-

tically this overpressure will  result in 

a lethality of 1%. The curve below can 

be used to calculate the required dis

tance between a stack of TAN and res

idential areas. The chart is only 

intended as guideline and local regu

lations/legislation might require dif

ferent distances. 

•	 Do	not	stack	more	than	three	bags	in	

height. 

•	 For	good	stability,	one	bag	should	

form a “bridge” over the two bags 

below. 

•	 The	fl	oor	or	ground	must	be	dry	and	

clean. A good advice is to use a fi bre 

cloth between the bags and the 

ground in case of storing outside on 

gravel.  

•	 To	minimise	the	separation	distance	

between the stacks to 79 m for TAN 

with a density of 0,8 kg/l bags should 

be stored in “bulkwise” confi gura

tion, (see picture below).

Amount of TAN vs distance 
for pressure of 14 kPa

”Bulk-wise” confi guration of a stack with 3 layers. Notice that each layer starts at 1,5 bag for the layer underneath.
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Handling and moving  
product around the site

When handled correctly, ammonium 

nitrate (AN) is safe. It is nontoxic and 

can not burn or explode spontaneously. 

If exposed to heat or fire, AN will 

decompose and release toxic fumes. If 

heated up under confined conditions, 

AN may detonate.  

 When handling and transporting AN 

around the site notice the following:

•	 Avoid	contamination	by	combustible	

materials such as diesel oil or grease, 

and by chemicals of any kind.

•	 Do	not	weld	or	apply	heat	to	equip

ment which may have contained AN 

without first washing thoroughly.

•	 Ensure	transport	equipment	is	clean	

before loading and do not transport 

AN together with combustible  

material or explosives.

•	 All	vehicles	should	be	checked	 

regu larly for any fuel or oil leaks as 

this can be mixed with ammonium 

nitrate.

•	 Avoid	unnecessary	exposure	to	the	air	

to prevent moisture pick up.

•	 When	using	fork	lift	for	big	bags:

 – avoid using the fork directly into the 

loop – the bags can slide on the fork 

generating friction heat which will 

damage the material in the loop. 

 – use a hook mounted on the fork or 

tubes properly secured so they cannot 

slide off the forks.

 – drive slowly and smoothly especially 

when travelling over rough ground.

•	 For	safety	reasons,	it	is	recommended	

to use big bags since they can be easily 

handled mechanically. Where palle

tised small bags are used, retain the 

pallets and use suitable lifting equip

ment.

•	 Accumulated	deposits	of	contami

nated dust, particularly with organic 

materials will increase the risk for 

decomposition and firehazard. 

•	 Contaminated	or	deteriorated	

 product shall be handle in appropri

ate	way.	Separate	them	from	con

forming product and keep records of 

it. Certain inert materials can be used 

to render safe potentially hazardous 

materials. Recommended inert mate

rials for mixing include: limestone, 

dolomite, magnesite, clay, gypsum, 

phosphaterock, sand or calcium 

sulphate-anhydrite.	Mix	with	inert	

material in ratio 1:1. Guidance for 

handling of nonconforming or off

spec	materials	are		given	in	EFMA	

guidance document published by 

EFMA	2004.		
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Safe use

When handling ammonium 
nitrate (AN) in bags:

•	 Make	sure	the	operators	are	well	

trained and competent in handling 

the product.

•	 Never	position	yourself	directly	

under neath a lifted big bag or pallet.

•	 When	empting	the	bag	ensure	the	

operator stand well back from the 

load and slash from the bottom using 

a knife with a long shaft. However, it 

is even more safe to install fi xed knifes 

on the top of the hopper.

•	 Ensure	that	the	bags	are	properly	

emp  tied. Dispose the empty bags 

according to local regulations. In 

some countries there is a system for 

recycling bags. Alternatively, the bags 

can be disposed of by high tempera

ture incineration. 

When using ammonium 
nitrate (AN) for production 
of explosives*:

•	 When	producing	ANFO,	make	sure	to	

add suffi cient amount of fuel to the 

prills in order to achieve a mixture 

which is close to oxygen balance. 

De via tions decreases the available 

energy output and increases the 

amount of toxic gasses produced 

upon detonation.

•	 All	electrical	or	other	equipment	must	

be designed and maintained to the 

appropriate standard to minimise the 

possibility of causing a potentially 

hazardous situation. Regular checks 

on earthing system to avoid static 

build up should also be made.

•	 Mixers	and	hoses	should	be	con-

structed to avoid the build up of static 

potential.

•	 It	is	of	particular	signifi	cance	to	clean	

all equipment used for handling AN 

before hot work (welding etc).

•	 No	copper,	copper	alloys	or	zinc	shall	

be used for any part with which the 

product may come into contact.

•	 Because	of	the	corrosive	nature	of	

AN, care should be taken in the choice 

of materials (e.g stainless steel) of 

construction.

•	 The	loading	and	mixing	equipment	

should be thoroughly cleaned after 

use. Loose material should be col

lected in suitable receptacles for dis

posal. Cleaning before maintenance 

work should be rigorous. 

•	 All	spillage	of	AN,	fuel	oil	or	ANFO	

should be collected in a suitably 

labelled container and steps taken to 

avoid contamination of any water 

course. 

* Reference is made to ”Code of good practice for the 
transportation, storage, mixing and handling of 
ammoniumnitrate and ANFO”;  Federation of Euro-
pean explosives manufactures; Publication No. 27
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When handling  
ammonium nitrate:

•	 Wear	dust	mask	and	safety	goggles	in	

case dust is generated when handling 

the product.

•	 Wear	gloves	when	handling	AN	to	

prevent skin irritation. Always wear 

gloves and suitable protective clothing 

when handling ANFO. 

•	 Eye	wash	solution	and	washing	facili-

ties should be available in working 

areas.

First aid after fire or  
decomposition of product:

•	 Remember	that	toxic	fumes	(NOx)	

can be released from AN in case of 

fire or contact with hot equipment. 

•	 Gasmasks	should	be	available	at	sites	

where the risk for decomposition is 

obvious.

•	 If	someone	inhales	the	fumes,	move	

the person away to a safe place, let the 

person rest and keep him/her warm, 

and call for a doctor. Inform the doc

tor of the nature of the exposure and 

provide	a	copy	of	the	Safety	Data	

Sheet.	Note	that	symptoms	after	

inhala tion may be delayed for up  

to 48 hours. 

•	 Molten	material	in	contact	with	skin	

will cause burns. Wash with large 

amounts of cold water and seek medi

cal assistance.

 
Personal safety
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Be prepared:

•	 Have	a	documented	emergency	con

tingency plan.

•	 Make	sure	that	people	know	what	to	

do in case of an emergency.

•	 Train	regularly	on	emergency	situa

tions, such as a fire, an injury, or deal

ing with spillages.

•	 Establish	well	known	and	displayed	

meeting places which can be used in 

case	of	evacuation.	Should	be	located	

at safe distances and in different 

directions from the storage.

First Aid:

•	 If	products	come	into	contact	with	

the skin, wash the affected area with 

soap and water.

•	 If	ammonium	nitrate	gets	into	eyes,	

wash with large amounts of eye wash 

solution or water. If symptoms persist, 

obtain medical advice.

•	 If	ammonium	nitrate	is	ingested	do	

not induce vomiting. Give the person 

milk or water to drink and obtain 

medical assistance.

•	 If	fumes	are	inhaled,	remove	the	

person(s) from the exposed area, keep 

the person(s) warm and at rest, and 

seek medical advice.

Fire or Decomposition:

•	 Call	the	fire	brigade	and	inform	them	

immediately what materials are 

involved.

•	 Evacuate	the	area	exposed	to	toxic	

fumes and all people not involved in 

emergency duties.

•	 Avoid	breathing	fumes.	Wear	an	

approved breathing mask.

•	 Open	up	doors	and	windows	to	pro

vide maximum ventilation.

•	 If		safe	to	do	so,	find	the	source	of	the	

fire and try to control it. 

•	 For	extinguishing	a	decomposition	of	

AN, use plenty of water. DO NOT use 

chemicals, foam, steam or sand.

•	 Prevent	molten	product	and	polluted	

water from entering drains.

•	 Inform	the	appropriate	environ-

mental agency if there is a risk for 

water pollution.

•	 Always	be	aware	of	the	risk	of	 

detonation.  In case of a severe fire 

involving AN, and/or AN in confined 

space, evacuate the area until the fire 

stops by itself. 

 
What to do in an emergency
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5-7-1-DW 17 22:ØØ SWE

1000 kg net

Porous Prills

Produced in Sweden

 13H3/Y/09/04/NL/THRACE PACK 335/12960/1203

Ammonium 
Nitrate

UN 1942

 
What is on the labels?

On the bags we have printed labels according to the regulations together 
with a range of other useful information.

Product name

Front

Country of origin

Weight

Bag certification code

Hazard sign 
Oxidising agent

UN number

Product grade 
and batch code
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Produced in Sweden

Ammonium 
Nitrate

UN 1942

Porous Prills

Back

Risk phrases

 

 

SE Kan understödja brand

NO Kan vaere brannforsterkende

GB May intensify fire

FI Saattaa kiihdyttää tulipalao

FR Peut aggraver in incendie

DE Brandfördernd

ES Puede agravar un incendio; 
comburente
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Sweden
Yara AB
Technical Nitrates
P.O. Box 516
SE-261 24 Landskrona
Phone: +46 (0)418 76100. 
E-mail: technicalnitrates@yara.com

France
Yara France
Technical Nitrates
100, rue Henri Barbusse
92751 Nanterre Cedex
Phone: +33 1 55 69 96 00
E-mail: geraud.bonal@yara.com

Norway
Yara International ASA
Bygdoy allé 2
0202 Oslo

Phone: +47 2415 70 00
E-mail: kjell.okter@yara.com

Germany
Yara GmbH
Technical Nitrates
Hanninghof 35
48249 Dülmen
Phone: +49 2594 7980
E-mail: technicalnitrates@yara.com

Poland
Yara Poland
Technical Nitrates
Ul. Powsta.cow 19 a
41-400 Myslowice
Phone: +48 323 183 138
E-mail: alexander.arczewski@yara.com

Colombia
SSMC c/o Rosco Ltda
Calle 52 No. 85-24
Barrlo San Vicente
Barranquilla
Phone: +57 5 373 8762
E-mail: christian@roscoltda.com

www.yara.com

Statement

To the best of our knowledge, the information contained 

herein is accurate. However, neither the named supplier 

nor any of its subsidiaries assumes any liability whatso

ever for the accuracy or completeness of the information 

contained herein. Final determination of suitability of 

any materials is the sole responsibility of the user. All 

materials may present unknown hazards and should be 

used with caution. Although certain hazards are 

described herein, we cannot guarantee that these are the 

only hazards that exist.


