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CONVEYING BIOMASS — AN ESSENTIAL GUIDE TO
CONVEYOR BELT SELECTION

Conweyor belts carrying biomass hawve to face the perfect storm; they operate in highly explosive, combustible enwvi-
ronments. They need to be completely anti-static and self-extinguish as guickly as possible if ignited. They comvey
materials that contain potentially damaging materials in terms of oils and resins. They are under constant attack by
the elements including czone pollution and ultra violet. They have to be safe, reliable and provide an operationa

fe that is as long as possible in order to be economic

Eeli= that can cope with this multiiude of demands are, of course, available. However, operators need to be abso-
utely sure of their provenance and need to be as sure as humanly possible that what the manufacture is promis-
ing iz actually delivered. When it comes to carrying biomass, belts that are not of the very highest standard can be
a very dangerous and expensive liability. Here, conweyor belt specialist Leslie David provides some practical guid-
anc

nice for selecting biomass bels and highlights four es=ential characteristics that all biomass-carrying belts should
ha

o

Safety first

For a great many reasons, conveyor belts that convey coal or other cargo such as iron ore cannot be used to carry
biomass. Part of the problem lies with the fact that biomass can be made up of a combination of several differant
resources. Apart from wood and wood waste [of which there are several types). biomass can include agriculoura

crops and their waste by-products, municipal solid waste, animal »

.
aguatic plants and algas.

Within this multitude of d

on rubber and have a2 maj
sfety issues. In their efforts to sell their belts, many traders and manufacturers, especially where be
tured in South East Asia are concernad, may disagree but the fact is that thers are four essential characteristics
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= manufac-
that biomass-carrying belts must have. The first two both relate to safety.

Risk of explosion (anti-static properties)

One of the biggest issues concerning belts that carry biomass is dust emission and the prevention of biomass dust
explosion. In the production process of biomass wood pellets, wood chip and similar renewable resources, the ma-
terials are continually broken down. This results in high

vels of combustible dust. The dry flammable dust found
in biomass can be ignited by static electricity created by abrasion within the conveyor system because the source
only reguires ignition energy as low as 17m) for the ultimate ignition to take place. Biomass dust can also be highly
prone to s2lf-ignition, especially if the material has become damp. A chemical reaction can take place that causes

=elf-heating and what is referred to as “off-gassing” (carbon dioxide, carbon monoxide and methane emissions]

=

Biomass dust can b= highly prone to self-ignition

There should be no more than 25 grammes of dust in a8 cubic meter of air (lowear explosive limit) in the atmosphers

immediately surrcunding a biomass conveyor. Put inbo perspective, that is approximately the volume of a3 sma

tube of popular brand of children's sweets. This maans that conveyor design including dust extraction systems and

chutes take on far greater importance. Strict conformity to Directive 24°9EC (applicable to potentially explosive at-
maspheres of zones 20, 21 and 22 where combustible dust is present) should therefore be a pre-requisite.

The build-up of dust has to be kept to an absolute minimum. From a conveyor belt point of view, it is absolutely
essential that the electrostatic dischargeability {anti-static) properties of the conveyor belt cover rubber (according
to DIM BN |50 284 test methods) do not exceed the mazimum resistance value of 200 MO

Ce=pite the claims of the manufacturers, not all rubber belts are sufficiently anti-static. A key ingrediant used in

good quality conveyor belt rubber is carbon black, which is an excellent electrical conduwctor. It is therefore ex-
tremely concerning that belting designed to compete in the lower price range end of the market will almost invari-
ably contain either low grade carbon black (produced by burning scrap car fyres) andior fillers’ that are used a= a

COZ-5aving substrae

tis important to bear in mind that it is MOT possible to obtain an ATEX certificate for a conveyor belt because belts
are classified as a component. ATEX certification only applies to the whaole comveyor. When sourcing conveyor belts
fior uss in ATEX regulated areas it is wery important to ask for a copy of a certificate provided by an appropriate in-

dependent testing authority such as the German Institute Dekra Exam GmEH.
Fire safety (self-extinguishing properties]

Factual evidence gained from laboratory testing as well az anecdatal evidence cartainly indicates that even some of
Europe's biggest ports and terminals may be using belts that are not as resistant to fire as they are claimed to be.

Only the best quality fire resistant belting for conveyors carrying biomass should be considersd

The first thing to kearin mind about fire proof rubber conveyor belts is that they do not exist. By its very nature
rubber and the fabric inner ply material (wswally polyester & nylon) used to make conveyor belts = combustible.
They will burn - end of story. The two descriptions used by conveyor belt manufacturers are “fire retardant™ and,

mast commonky, “fire resistant”. Howewver, in truth, 8 more accurate description would be “self-extinguishing”. This
iz because the ability of a conveyor belt to resist” fire is achisved by adding special chemicals and additives to the
rubber compound during the mixing process. What actually happens when the rubber is ignited i= that gases are

emitted by the rubber which effectively starve the source of the flames of oxygen, thereby extinguishing the fire

TSR,

Every zecond counts. Conveyors carry fire at an alarming speed

f poor guality andfor insufficient amounts of the additives are used in the rubber compound then the ability to

self-axti

nguish is slower and less effective. The time it takes for the belt to self-extinguish is enormously important

because conveyors do what they are meant to do, which is to convey at speed; only this time it is conveying fire
Thiz means that literally every second counts.

EN/IS0O 240 testing

There are numerous safety classifications and international standards for which there are many different tests
usad to measura the self-eetinguizhing properties of conveyor belts but the basiz of virtually all fire testing for belt-

ing used for bulk handling is EMASO 340,

This =standard makes the distinction between fire resistance with covers and fire resistance with and without cow-

ers. The relevance of "with and without covers”™ is that wear reduces the amount of fire resistant rubber that pro-

taces the flammakle carcass. Although no longer used in the current EM 150 240, the market =till commaonly refers
to grades 'K for testing with covers and 'S for testing with and withowt covers, This originates from DI 22103 that
was used as the basis during the creation of EM 150 340.

The actual tests involve exposing six individual samples of belt to a naked flame causing them to burn. The source
of the flame is then removed. The combustion time [duration of flame) of the test piece is recorded. A current of
air is then applied to the test piece for a specified time after the removal of the flame. The flame should not re-

ignite.

150 2440 fire resistance test

The time it takes for each belt sample to self-extinguish after the fire source has besn removed is precissly mea-
=ured. Thiz is the crucial aspect of the test because the duration of continued burning (visible flame) =hould be le=s
than 15 seconds for each sample. The absolute maximum cumulative duration for each group of six sample pieces
iz 4% seconds. In other words, an average duration of less than 7.5 seconds per test sample.

Ewen if 3 manufacturer states that their fire resistant belt has passed the 150 340 test, the buyer should still exer-

cise caution. A typical conveyor belt can easily spread the fire more than 40 meters within 15 seconds

Given the highly flammable nature of biomass, | recommend that 'S’ grads (formerly EM 12882 Class 2B including
anti-static requirements) be regarded as the minimum standard. A higher level of fire resistance is needed for con-

veyors that are used in enclosed areas. Here | recommend Class 4A of EN 12E82, which includes an additional fire

CEsT
Resistance to oils and resins

Eiomass, especially the wood and wood waste content, can contain vegetable oils and resins that can have a very
detrimental effect on the performance and Iife expectancy of a conveyor belt. When the oils and resins contained
in biomass penetrate rubber it causes the rubber to swell and distort. This results in serious tracking and steering
problems as well a5 premature wear. The oils, resins, fats and greases that have these damaging effects can be di-
vided into two distinct sources - mineral and vegstable/animal

==L

The oil present in biomass can seriously distort
even the thickest of conveyor belts

The level of oil and resin present depends very much on the type (origin) of the wood itself. For most wood from
Scandinavia for example, good resistance to 0il is necessary as these trees are mostly pine fress, which hawve high
turpentine content. In South-European countries and in Latin America, Bucalyptus trees are commionly used. The
wood from these trees contains little or no turpentine =o oil resistance is not so essential. This is generally valid for

in
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non-pine wood such as poplar and birch. If the origin of the wood used for the biomass can be from variable
zources then we would recommend the use of conveyor belts that have a combined resistance to fire and oil.

il resistance - test methods

4=

There are two recognised test methods, both of which invohee almost identical test procedures. These are 150 1817
and the comparable, slightly less elaborate but very stringent American ASTM T 1450, Samples of rubber (=

D0mm X 1.6mm X 2mm strips for the ASTM test) are fully immersad in the relevant test liquid for a specific period
of time. Rather surprisingly, 150 or DIMN international performance standards for oil & grease resistance do not yet
exist. Manufacturers are therefore at liberty to use whichever test conditions they deem maost suitable to

reisa s:i'g n the tail concern NE ne mater of test methods.
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them. However, th

|

ASTM T testing

o ™
DN 22102 G. Not what it seems.

Some of the biggest manufacturers of belting in the world, primarily those in Asia and in Euroge use the DIM refer-
ence number 22102 G when referring to oil resistant belting. This can be wery misleading because the letter ‘G is
simply used o denote il (or grease) resistant beling. The fact is that there are o firm reguirements, test methods

or limits specific to ol resistant belting associated with DIM 227102 G. Thiz is a das==ic example of how the practice of

USINE a 15T MEethzd reference number in order to 5";& e &nd-ussr

falze sense of security even though it is
meaningless in respect to acual performance.

Ozone & UV resistance

The fouwrth eszential characteristic of belting used to carry biomass may come as a surprize to some. ktis the ability
to resist the damaging effects of ground-level ozone and UV rays.

Qzone (23) oocurs naturally in the upper atmosphere, where it is formed continuously by the action of solar ultra-
vinlat radiation on molecular cxygen [(02). At high altitude, ozone acts a5 a protective shield by absorbing harmiful
ultraviolet rays. Wind currents carry 03 to the atmosphere at the Earth’s surface. At low altioede, ozone becomes a
pollutant. Ground level (or “bad”™ ozone) is not emitted directly into the air but s created by the photolysis of nitro-

gen dioxide [MC2) from automobile exhauwst and industrial discharges. The effects are bniown as czonolysis

Ewen tiny traces of ozone in the air will attack the molecular structure in rubber. It also increases the acidity of car-
bon black surfaces with natural rubber, polybutadisne, styrene-butadiene rubber and nitrile rubber being the most
sensitive 1o degradation. This can have several conseguences such as surface cracking and a marked decreasein
the tensile strength of the rubber.

ALL rubbesr corvveyor belts should be resistant to the effects of czone & ul-

ora ViIDIET 1INt

Eelt= that do not operate undser sheler andfor operate in coastal areas are espedally prone to surface cracking.
This can be extremely detrimental in terms of the performance of the belt and its working life. Even more signifi-
cant are the environmental and health and safety consequences, especially when carrying biomass because the
dust particles penetrate the surface cracks and are then discharged (shaken out) on the return (underside) run of
the belt

irst glance, fine cracks in the surface rubber may not s2em to be 3 major problem but over a2 period of time the
rubber becomes increasingly brittle. Transversal cracks deepen under the repeated stress of passing over the pulk
ays and drums and, if the conveyor has a relatively short transition distance, lkongitudinal cracks can also begin t
appear. There are also hidden long-term effects such as moisture (including oils and resins from the wood waste]
which s=eps into the cracks and penetrate through the belt covers down to the carcass of the belt. The belt starts
to distort and all sorts of difficult, expensive problems ensus.

To make matters worse, ‘'bad’ ozone has a partner in crime that also has a serously detrimental effect on rubber.
L |traviolet radiation causes chemical reactions to take place within rubber and the rapid decline in the ozone layer
in the upper atmosphere over the past several decades is allowing an increasing level of UV radiation to reach the
earth's surface. Uliraviolet light from sunlight and fluorescent lighting accelerates deterioration because it pro-
duces photochemical reactions that promote the oxidation of the surface of the rubber resulting in 2 loss in me-
chanical strength.

ENSISD 1431 intermational standards

The prevention of such problems is surprisingly easy because manufacturers can use special anti-oxidant additives

when mixing their rubber compounds. These additives act as highly efficient anti-ozonants and provide protection
against the damaging effects of ozone and ultra violst.

To scientifically measure resistance to ozone, samples are placed under tension (gg. 20% elongation) inside the
ozone testing cabinet and exposed to highly concentrated levels of ozone for 2 period of time (eg: up to 26 hours)

Samples are closely mined for evidence of cracking at two-hourly intervals and the results carefully measured

and recorded. Experience has determined that to be adeguately resistant the pass criteria needs 1o be that the

rubber sample does not show any signs of cracking after 96 howrs (@ 40°C, 50 pphm and 20% strain) inside the
ozone cabinet.

- -

Samples are examined for evidence of cracking at
two-hourly intenvals

i

Cespite its crucial importance, my research has revealed that ozone and UV resistance is very rarely, if ever, men-

tioned or, if it is mentioned, then only at a lowser test and pass criteria. This s almost certainly because of the cost
of the anti-ozonants that need to be used during the rubber compound miding proceszs. My advice is to make
ozons & UV resistance a constant requirement when selecting any rubber conveyor beli=, especially for those in-
tended for to be used to convey biomass

Be sure of what you are buying

End-users are effectively required to rely on the honesty and integrity of the trader who in turn is reliant on the
hionesty and integrity of 8 manufacturer who may well have their own interpretation of test methods and quality
standards. European conveyor belt manufacturers could also justifiably argus that they are at a disadvantage
nterestingly but somewhat worryingly, with only one notable exception as far as | can tell, all European-based bel:
manufacturers import and re-s2ll belting under their own brand name to supplemsant their overall output. This al-

ows them to be more competitive on price.

Check twice - buy once

When it comes to buying belts for conveying biomass, anything less than the very highest standard can prove to be
an extremely dangerous and costly mistake. It is always best practice to demand a certificate of origin stating the
belt’s true provenance as well as documented confirmation of the belt's anti-static properties; its resistance to fire,

oil, abrasive wear and czone & UV as the fundamental requirements.

After spending 23 years in logistics management. Leslie David has spedalized in con-
veyor balting for cwer 15 years. Dwring that time, he has written numerous technica
guidance features and papers and has become one of the most published authors on
comieyor belt technology in the World
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