STORAGE LOSS 1S SMALL

Mol coals moy be itored for long
periody wilhout serious toss of
“quality.” Tatts show lots of healing
rolve doesn’y usually esteed 1%
Ihe flrst yeor, ascapt for low-rank
roali, whieh may loe up bo 3% In
fies) yuor.

Wegathering tends to make mom
toals “sock,” that Is, coures o ro-
duction In size ar crumbling. $lack-
fng Is greatest Jor low-roank coals
and aear 1torage-pile swrfoces. Thers
1s alio wome poulbliity of lons of
“toklng” and ignition qualities,
Thers affects are veuolly negligible.

$o, whan It comes lo avtdoor stor.
ags, svea for long perlods, your
primary conters |s lo guard egalnit
hecting ond "flres,” (1ee . below}.

...safe storage depends on proper piling methods

Today, more plants than ever find It
smart to stockplle coal outdoors. It's
always been necessary for some -
plants along waterways subject to
freesups, for example. But supply and
transportation dislocations during war
years and strikey have led many others
to follow the practice. Even aside from
the emergency reserve angle, there's
often sound economic sense in being
able to buy coal during “off™* seasons.

Safo Storage. Whether your storage

«is lorge or amall, you want protection
against loss by weathering and by
spontaneous combustion. And if meth.
ods now well-known are uzed, outdoor
storage, even in large smounts and for
long periods, can be practical and safe.

All conls tend to combine with the
oxygen of the air. Frequently this is
an extrernely slow process, often called
weathering. There's some loss of heat.
ing velue and change in firing charac.
teristics. But |f conditions are right,
the action can move foster and we have
heating or spontaneous combustion.
Knowing what causes this is the key to
avoiding starage-pile fires.

Coal-Pllo Hoating. When coal com-
bines with oxygen, heat is given off. it
heat isn’t carried away, temperature
rises. As it does, the reaction with oxy-

* gen, like all chemical reactions, speeds
up. So we have a vicious circle — hent,

p e rise, faster more
heat, higher temperature, still faster
reaction, etc, until the coal 1

wil-droined are for (0ol tlerage, tree of sanding woter.
Aite 1t rolsad, nod subject 10 flooding from neorby wreoms or
:‘;"" from odjatest grovad

pe ”'q.dmind oreo i ovojleble, inloll droinoge ditcher, run-
PP ength of tile olong the sides

“cartuln grownd is 101id, ot loose oad porous and ol cinder
-|f potsible, grode jo uniform level. Someiimes storage orsos
31 rasred or hard-turfoced with paving moterlals

pils In successive loyers, acl more than 1t thick and
.'.Ny tass. Wheraver possible, compacl ench toyer

sits by 1lopiag t9ps of suecatsive loyers and top of completed
Wword sides, {0 pravent coin or melling snow and ice oc-
ing and panatrating into ihe pila

preit

o1 for o1 posible. A &-in, loyer of finas, anchored againet
ion by o tarelully plocad coorre layer, is good

\l |

owgy or isolale heoted coal {2) recompact pile, slarting of
.o!- ond working inwurd {3} if plle is 1moll ond orea permils,
e ol ond retpread 11 {4} try tesding CO; into pile, wilng
3a fited with wel)-dellling points or wiih holes in flotensd end
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There are two basic ways of com-
bating this action. We can make sure

Beat defense against segregation ls.
layer piling. To build o layered plle,

If_you locate a hot spot, or have a fire:

Never leove refuss, wood, sirew, growing vegetation or any ather
organlc maleriol onding ia on orec yow select for cool storage

Don't pile coa! cround tteel or wooden posts, crone supports, ele.
Pile density, s bouad to be lower oround Ihese elements thon in
iha pite proper, providing venty for oir ond gas movement

Never attempl to venilicte o pile with pipes or wooden ducts lor

thé 1ome recions you aveld piting cal oreund wprights fabavel

Don’) slors 00! nsor sleom pipes, smoka stacki, boller blowoft
lines, heated slements of ony kind

Don't jvit dump coal on plle, Dropped cool 1egragotes, forming
noluro! flues Tor oir movement through pile

Compact unsized toal only. Sized cool tores well bul not by com-
pottiag method. It you siore sleed ond unileed, kaep reporote

Where you con't compact, ond cool itn't sized, aveid conlest piles
by demping in small continvously avertapping piles

Don't mate pile 1ides 100 slesp. Keap belbw 43 deg, with 30 deg
@ good tlope to aim at. Steaply stoping sides rist segregotion

tn culling owoy heoted toc!, don't dlstwrb remalalag cool. Don’
apply woter 16 heated otec. The lire moy appenr to be quenched
alter soaking, but you ss) up canditions litely to produce o re-
turrance of the heuting within o very law doys

that air movea through the pile fast
enough, and uniformly enough, to car-
ry away heat without appreciable tem-
perature rise. Or we can try to cut air

spread the conl thin over the storage -

arca. Where coal is dumped from
buckets, redistribution may be neces-

sary. With equipment like drag scrap- 4

flow through the pile to 8 mini to
reduce possibilities of reaction.

Storing Sized Coal. What might be
called the free-air-flow method is the
simplest but is limited in application.
Only with sized coal, which leaves
more or leas uniform eir passeges in
the pile, can we depend on this scheme,
In smeller plants, particularly the few
remaining hand-fired ones, this works
well. But larger plants rarely buy
double-screened coals, and if fines are
present it's necessary to use methods
that cut air low to a minimum. Let's
sce why this is so.

Avolding Segrogation. It Anes are -

present as well as coarse lumps, we run
into the problem of segregation. This
affects other parts of the handling and
firing system but right now we’re con-
cerned with its effects on storage. If, in
the ordinary wey, we dump coal on a
pile, the fines tend to stay in the center
and the coorse lumps roll to the out.
side. Buch segregation in o coal pile
gives areas or lanes where sir flows
readily and others where it hardly
flows ot oll. Somewhere in such a plle,
we're sure to get just the sight comb)-
nation of air flow and heating to pro-
duce t bustion. So the

bums in the normal sense.
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first step is to avoid segregation.

FUEL HANDIING AND STORAGE
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ers, ‘rubber-tired scrapery,

layer piling is merely a matter of prop.
er procedure. Even trucks can be used

to build ‘a Inyered pile (Power, Nov
1942, p 68). Regardicas of cquipment,

the important thing is to build the plle

in succesaive layers and ta keep them
thin — less than 2 ft, with 6 to 12 in.
being best practice,

Compacting. Such piling tends to
mix coal, eliminete scgregation. But
for troublefree storage, we'd like to

pack the coal tightly to cut air flow

through the pile to a minimum. Loost

conl, for cxample, has a density of

about 50 ib per cu ft. In ordinary ator-
age piles, density builds up to some
58 1b per cu [t at the bottom of a 20-ft-
deep pile. By compacting, we can relse
density to 65 or 70 b per cu ft.
Compacting goes naturally with 13y
er piling. Bach layer can be tamped of
rolled to pack it down. Usually, weight
of equipment used to spread cosl
proves adequate. Bulldozers and scrap-
ers, for example, do an excellent job
of compacting.
A word about coal sizing is worth-
while here. Don't compact sized coals
vithout fines. Doubl d coals
should be stockpiled separately, by 1
free-air-flow method. Where cos! B

rowtl

u'z:.tlved run-of-mine, crushing before
;;storege is the usual practice.

1+ Properly piled and compacted, coal
s ‘;‘ s with hard vertical wells when
» juvated. The pile itself is firm and
?-_lyd and water runs off slopes. Yet the
tlopes are the weakest zane. Segrega-
is apt to be present in side slopes
wing can force air into sides,
*%-%acling the Pile. Slopes can be safe-
trded In several ways. Where mobile
‘tquipment is used for piling, bull-
.\’ _';‘um should be run up and down side
ﬂévu ot the pile is formed. Thia com-
S| Pects slopes but meann a relatively
Wallow angle, which is a disadvantage
area is limited. You can, of course,
furoung pile with embankments or
,Hore ceal in @ basin with protected

iming stored coanl.
Sealing the exterior surfeces of the
! tile is probably the best all-round on-
.;!' . J¥er. Asphalt and other coating mate-
fi| tals are used, but general practice to-
4y is to seal with a layer of fine coal,
.b.in. or 30 thick. A carefully placed
]-"%rer of coarse conl anchors the fines

3], Rinat wind erosion.

-

‘idzs. But this raises problems in re-,

it Pilo Overhoats. A properly built
and sealed pile should give no trouble,
but you shouldn’t just forget it. Probe
the pile regularly to check p

Cool Seloction. Four substences
seem to contribute most to the reac-
tions involved in weathering, heating
and ion = iron

If it gets up toward 160 F anywhere,
you've got a bad spot. Don't try to put
out the fire with water. It cen stop
heating only if it reaches just the tight
spot and is apt to ceuse probl of

pyrites, water, oxygen and certain’ of
the hydrocarbons. Theory: says iron
pyrites, water ond oxygen combine to
form iron sulfate and sulfuric acid in

an endothermic {} This triggers

its own. Extra compacting in the heat-
ing area may cut air Aow enough to
throttle the reaction. But best plan in
most cases i3 to remove affected coal
without disturbing the remainder,
Spreading the heated coal will usually
put out the fire. Normally, it's better
to use coa) you salvage {rom on over.
heated area rather than try to repile it.

Some users have been successful in
putting out coal-pile ‘fires with CO,.
A pipe fitted with a well-drilling point
is driven into the pile ond CO, allowed
to bleed into the affected area. If drill.
er's points aren’t aveilable, end of pipe
can be crushed and holes drilled in it.
Similar methods have been used in
Aghting bunker fires and some bunkers
have been fitted with piping and de.
fector plates for CO,. .

FUEL HANDLING AND STORAGE

carban and hydrocarbon reactions with
oxygen. Normally all that happens s
weathering but, as we've seen, if air In
the right amount feeds this reaction,
and heat speeds it, we have trouble.
Today's cleaning and washing equip-
ment at the mines removes a portion
of the iron pyrites (what often con-
stitutes the coal's sulfur content) and
some scams run low in sulfur anywoy.
Prom the atorage angle,-this pointa to
selecting & cosl comparatively low In
iron sulfides or iron pyrites. Yet it
usually isn't practical to select coal
from the storage viewpoint, and more
often the problem is to store the cosl
we have or normslly receive. So, in the
fost analysis, proper storage methods

are the answer when you must stock-

pile coal for long periods outdoors.
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