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Risk of Explosions in Cereal Silos

Introduction

How an
Explosion 
is Produced 

Suspended combustible particles spread by the air at a given concentration can pro-
duce an explosion if a source of heat is present.

For an explosion of dust to occur, three
main factors are required:

 1.  Dust of a given size and concentration.
 2.  The burning agent is the air, which, as  
   it contains oxygen, produces the  
   combustion process.
 3.  An ignition point or heat source
   (sparks from friction in machinery, 
   electrical equipment, hot surfaces, 
   flames and so on).
 

Through the interaction of these three factors, an initial explosion can occur which 
produces a small fire or explosion; the rest of the dust present in the facility is blown 
by the air and when it mixes with the initial fire it produces a further (secondary) 
explosion which in turn leads to additional expansive waves, stirring up dust in other
areas and producing further explosions, i.e. a chain reaction of explosions.

Where
Explosions
Usually Occur

Elevator belts fitted with buckets work at high speed for many hours a day, thus 
reproducing an effect similar to that of a generator.

Explosions can occur in any part of a process involving dust, milling, drying,
conveyance or storage in silos, although the greatest risk and known incidents occur
in bucket elevators.

Prevention is at the following sources:

 1. Sources of dust.
 2. Sources of ignition.
 3. Safety of equipment and materials.

How to Prevent 
Explosions

Cereal silos
with bucket 
elevators.



How Esbelt Collaborates in Preventing the Risk of
Explosions:
All bucket elevator belts manufactured by esbelt, ESPOT, DRAGO and FEBOR, are ANTI-STATIC in accordan-
ce with standard ISO 284, i.e. they do not accumulate static electricity but just the opposite: they facilitate 
its discharge into the elevator structure, thus preventing sparks which could act as a source of ignition for an 
explosion. The following esbelt belts are certified in accordance with:

DIRECTIVE 2014/34/EU
As non-electrical components used in equipment for operation in POTENTIALLY EXPLOSIVE ATMOSPHERES.

ATEX - Category 2 
in accordance with EN 13463-1: 2009 - EN 13463-5 2011

The certification is issued by an official organisation notified with the number LOM 07ATEX6087U, 
LOM 07ATEX6001U, LOM 11ATEX6050U, LOM 17ATEX4031U and LOM 16ATEX6031U and covers potentially explo-
sive atmospheres consisting of mixtures of air with inflammable substances in the form of gases (G) and dusts 
(D): ATEX Ex II 2GDc.

Our elevator belts offer resitance to abrasion, vegetable oil and 
fats and mineral oils. All white belts are completely non-toxic 
and meet FDA requirements. The smooth, regular covers are less 
adherent to the conveyed products than classic rubber or rubber-
canvass belts.

Stablished polyester fabrics, resistant to moisture and with almost 
non-existent stretch rates, i.e. they do not requiring constant 
tightening and shortening.

Our NEUCAN and VERCAN buckets, made from plastics (polyethy-
lene and polyamide) prevent sparks from forming due to knocks or 
rubbing with the elevator structure.

Some of the advantages over metal buckets are: they do not rust; 
resistance to chemical products; the lower adherence of their walls 
facilitates unloading and minimises product encrustation; they 
weigh less; and in the case of accident (sticking) the plastic breaks 
instead of the belt.
Range from widths of 100 mm to 315 mm.

Buckets for Elevators
ESPOT belt working in a cereal factory.

Buckets fitted to a belt conveying fodder.

DRAGO 20CC

DRAGO 30CC

DRAGO 40CC

DRAGO 81CC

ESPOT 20CC

ESPOT 30CC

ESPOT 40CC

FEBOR 21CC

FEBOR 31CC

FEBOR 32CC

FEBOR 41CC

FEBOR 61CC

FEBOR 91CC

Belt
type Nº of plies

Top cover
thickness

mm

Bottom cover
thickness

mm

Belt
thickness

mm

Working load at
1% elongation

N/mm

Breaking
load

N/mm

Working load at
1,5 % elongation

N/mm

28

40

50

95

28

40

50

28

40

40

50

90

130

20

30

35

65

20

30

35

20

30

30

35

55

75

200

300

400

800

200

300

400

200

300

300

400

700

900

4.10

6.20

7.40

7.80

4.10

6.20

7.40

5.00

6.10

7.40

7.40

7.70

9.60

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.50

1.00

1.00

1.00

1.00

2.00

2.00

1.00

1.00

2.00

2.00

2.00

2.00

2.75

2.00

2.30

3.00

2

3

4

3

2

3

4

2

3

3

4

3

3



Esbelt Group companies:

Esbelt, S.A.
Provença, 385
08025 Barcelona
Spain
Tel. +34-93 207 33 11
www.esbelt.com
spain@esbelt.com

Esbelt GmbH
Habichtweg 2
41468 Neuss
Germany
Tel. +49-2131 9203-0
www.esbelt.de
info@esbelt.de

Esbelt Corporation
1071 Cool Springs Industrial Dr.
O’Fallon,  MO 63366 
USA  
 Tel: +1-636   294   3200
www.esbelt.us
esbelt@esbelt.us

Esbelt SAS
190 Av. du Roulage / ZA du Roulage
32600 Pujaudran
France
Tel. +33-5 42 54 54 54
www.esbelt.fr
esbelt@esbelt.fr

Esbelt ApS
Agerhatten 16B - Indgang 2
DK-5220 Odense SØ
Denmark
Tel. +45 70 20 62 09
www.esbelt.dk
esbelt@esbelt.dk
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FOUR DEAD IN SUGAR REFINERY 

BLAST.

Fiday February 8, 2008

 

ATLANTA (Reuters) - F
our people  

 

died, four others were missing and  

 

more than three dozen were inju- 

 

red in an explosion and fire at a 

 

sugar refinery in the U.S. state of 

 

Georgia, authorities said on friday.

 

Portions of the riverfront plant

collapsed in Thursday’s b
last, w

hich may have happened in a 

sugar storage silo of bagging room at the Imperial Sugar

Co. plant in Port Wenworth, a suburb of Savannah.

Explosion in Silo von Stärkefabrik
4.3.2008

Im Silo einer Stärkemittlefirma in Wädenswil 
ZH ist es am Abend auf zu einer Explosion 
gekommen.
Dabei wurden Teile des Dachs auf die 
Explosion ist nicht bekannt. Verletzt wurde 
niemand. Laut der Kantonspolizei Zürich 
geriet durch die Explosion auch der Dachstock 
des Gebäudes in Brand. Dieser konnte zwar 
schnell unter Kontrolle gebracht werden, der 
Schaden sei jedoch erheblich. Die Seestrasse 
wurde während Stunden in beide Richtungen 
gesperrt. Weil weitere Gefahren nicht ausges-
chlossen werden können, bleibt die Strasse 
voraussichtlich auch am Morgen gesperrt.

L’explosion de silos, près de Bordeaux, enterre 
treize personnes sous des tonnes de béton et de 
grain.
Paris - 21/08/2007

PARIS -  Le corps d’une femme a été récupéré hier 
soir sous les décombres de silos à grain qui ont 
explosé accidentellement à Blaye, un village de la 
Gironde, dans le sud-ouest de la France, très près de 
Bordeaux. Douze autres personnes étaient encore 
portées disparues sous des tonnes de grain et de 
béton. Une autre victime a été hospitalisée dans un 
état critique. L’explosion a fait s’écrouler une partie 
des silos de 590 m de hauteur et presque 200 de 
longueur construits en béton armé. La cause de l’ex-
plosion n’est pas encore connue, mais les hypothè-
ses suggèrent un probleme d’estaticité statique. En 
effet, lors des travaux de chargement et de déchar...

EXPLOSION EN SILO EN PARANAGUÁ 
(BRASIL)
NOVIEMBRE 2001

Trabajos en el puerto fueron interrumpidos: 2 

víctimas quedaron en estado grave.
La explosión de uno de los mayores 
almacenes de cereales en Paranaguá
- Brasil, paralizó el corredor de ex-
portaciones del puerto el día 16 de 
noviembre de 2001.

El almacén pertenece a la exportadora Comercio e In-

dustria Brasileña (Coimbra) y queda en el corredor de 

exportación del Puerto de Paraguaná. Al momento..


