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Safety in Handling Alisinan Powders

G. M. BABCOCEK and F. B. RETHWISCH Reyasids Metols Co. Loutirile, Iy,

Chem, & Met, INTERFRETATION

Except for -those people who work conswapily with alominom
powders, sutlident respect for the axplosibility .of this material does
nol appsear 1o .exisl, With {be present widespread use of aluminum
nowders jor the memufoachive of milltery pyrotechnics. nesd has
developed for the more widespraad dissemination of Informalion an
safe pragtices in their homdling and in menfactusing pyrofechnics.
The article which jollows fz based en the experience gained by the
Reynolds Metels Co. in many years of producing ahd handling
melallic powdsrs and f¢ ofiered as @ slarting point in the develop-
ment of salety programs for congems engaged in or heginsing opera-
fions Inx pyrolechnle work, Certain fundamental precautions qre dis-
cusdsd by the emthors «e o marvise. 1o the Industry, but neliher they
nor thelr company assume Nobllity of ony Hnd in presenfing this

Informution.—Editers,

LAKK ATUMINIS POWDER, somy-
what pimiler 10 the wmaterial
domumondy used in slusinum paint
under the rathe mislerding namo of
Selnmiuvm « bronze powder,? B 4
valmble commponenl of pyrolechuis
wiztures used for flares Rud signals,
The- high swface area of a given
weight of alumiuon feke powder
nyikes il exsily jgnitible when in the
presence of axygen or sir- Nurning,
it evolves n fremundous nmwunt -uf
bent and lighl. Owing io its Jow
wpprrent deasity, fine purticlea of
Che malerinl lnd o floxt i air with
the attendlant danger of violent ex-
ploxion npon iguition, when a propor
rafip of sliminnm (o oxygen i®
reuched,
© A somewhnd diffcrent ahuviimos
powder, the grained varisty, consiste
of spheres, smmsnge xhapes rr drre-
guler praing of nleminum, which are
velptively hard bo ignite. When nixod
with exygen.prodecing componnds,
ibo grained powder will bwn with
the cvalntion of ninah bent and light.
This moteris), however, hos o kigh
apporest dennty md low sorface
oxen wlmh ends to keep it Trom
nuspenmnn In oy so thab dhe danger
of explosion or nre from aliominam
“fog™ is slmost il
Both flake snd prained aluminowm
are Shipped in stalel drums with
lly removable heads, Those. drims

should he sloved unopened iu n sap-
amte ures wherever possibie, sinoe
it thoy are slored adong with suck
chenuesls a8 smlphur, nivales sng
othorz of similay character, 2 fire
from any onwse would prisent & wmost
serions problem, Whenever s drin
of alvainum powdar iy opmied fop
lvading or inspection, it shoul@ he
Giosed apd re-sanked ot £0CN 85 Poi-
gible. Thit not only insurex preater
safety against fire from exlernal
couses bul also limits fhe Likelthood
of iremp materin] golting into Ehe

. powdex, o1 of the powder uhsorbing

watey from the alr. Tn one ostanee
& gealed druw of fake alunvnum

- withsfood an aluminum dust explo.

sion anid eubssguent fre withent
ignifion of the drum conteuts.
Thoro nre few proclicy) means of
extinguishing fives uvoleing alumi-
anm powder or mixiures confaining

- this powder. Apything which tends

to distmb the hwrning wass wny
furow the shonigum inte the sl and

resuls jp & violent oxplosion of re--

mendbus destruolive power. Il is
tras that dry eand, envefully pleesd
over & pile of bomming Almmivuwm,
will smofher the flame, but in the
exnxtmnenl: attending swch o five

thete 11 danger that the send will
he Hvown or shoveled on o the
mbss, and tbnt the powder wil) be
thrown fnto the sir. There have bem

several onses where Telntively harin-
ey fives have heen changed to seni-
ons nnd fatnl nxplosmns Irom this

Consemmntly, the mifer aud more
pradent ynle fa fo nstruct smployoes
to walk out of the bujlding in the
ease of nn slyminum Bre, shutfing
tha donr secnrely hut as genlly os
possibla to avoid distarbing the
hurning wass.

All employees should be instrvated
in proesipres to avold. They should
understand tharoughly that water,
corbon tetrachloride, fire foam, eay-

bon dinxide and similay extingmish- '
* ing agentg should not bhe used on

sluntinun fAiras, Use of snch wunter-
ols will camse erploslons. Night
watebmen shonld he msbracted to
eonvey thiz fnformation lo any vewu-
lar or vohinteer grunp which ate
tempts bo extingish an ohoninnm
fire. Tarthermore, the use of o fine
spray of weler Iram a slivrup ywoup,
suah as is msed by eivilian defense
workers on ineondisey bomhs, shawld
neva he wiel on glinminem powder
frer, .

it ix of whmost invporfamen that
Tozpl five departments he nlwmef
of thess presanlions, ~‘The depnvl
menl should be provided with eon-
plete infornation and eharts vegard-
ing fhese wrrebouses which e
nlminum, s well ss lhose confoin-
ing ofber ochemionls. Thers ehwris
should alro be readily availsble to
the watebmen and (o the plant's ovwn
protection division at all thhes

AVODRGE MAZERDS

A svures of grest dsnger in ihe
bundling of Aluminen powder is the
presence uf foreign sub<anees, pm-
timlurly berd oy metullic mutorials,
Care sbowll be caen (o eee thad
closingr boits, nnils and shnilar bils

o natal esnnot eontamwinate shumi- -

amm powder ar pyroleabnic mictures,
Jlood plant honsclieeping i e

of Hiw mosl clleslive medbods in-

achieving plant safely wxd eare pinst
he teken particuladdy i n the woigh.
ing, mixipy and pressing rooms. As
Yifle matertal ne is practical should
be kept in ope place at ope time
Seoops for handling prwiers shoull
be of non-sparking “material oud the
hxndling should be slow and dell

o JANUAEY 19§5 « CHEMICAL & METALLURGICAL ENGINEGRING
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bersite.to reduce dusting bo 2 aini-
mom. Rooms in which powder is
bandled should be cleaned ab fre-
guent infervals, but never during
weighing, wmixiug or pressing opera-
tions, AD malerisl should be kept
in closed -voniainers while eleaning
is in progress, If ofl s used in the
pyrolechnic mixture, spesinl onve
mnsl be faken fo Insure fhst all
oily rags oF wasle are deposlted in

.closed sudety cuns sway Lrom the

clornge or Jonding sreas. Thess rags
must be dispossd of duily. I dem.
ing, core mugt ho telen pryfienlardy
to keap ol surnors, window ledges
Yeamme, building steel and ofher vest-
ing pinces fres fram dust, ’

RULDING PROTECTION

The buildings weed for weighing,
und  Joading  operstious
should, whercver possible, be o
spaced and profected thak fired or
sxplodons in one unit cannot be oo~
muniosted to vther unite, Consbrac-
tien ghould be ndapled to fhe venl-
jug of bxplosions, usng elther a
“sof{? wall or voof, or o blow.ond

- pamel. ARl equipmenit ghould be

Inorbod no fhat the operatur hus &
free path to an outside door, with-
out a mixing boweh, prase ar mixer
between bl ongd {hs deox, -

AYl melnl in the huildings should
be grounded. This nob enly inaludss
the equipment itself, ut also woolal
wisllow nnd dooy framos ond efher
building cloments. Olips conneatad to
Bexible gronuded Jends sbould be
placed on 1l metal dmms o olber
movrable equipment, Ouly explowion-
praol motors sheuld he permitled,
and Tor these the aontrols should he
fully inclosed and npan ureing, losnbed
outside Ihe workrnum so fhat no
worker meed bhe in the mixing or
presng rooye (vom the thee ef
slarting (hese operntions unfll they
ave completed,

LAll lights should Le of a Lype
approvad Tor axplosive oporations
and conditions. Partisalar oare
manst be teker when aubomeiis or
mannal taoks are 1o be used in bufld-
ings for repairs or chanpss,” When
such work i $ be earried out, the
rooms must fissk he emplied of ull
ipmitible metexial and  thoronphly
vieaned, Fatal explosions kave bren
cawred iz dnst-filled roome br en
are fxom the swileh of an ordinary
Aasllight.  Therefare, only findh

* artha IRfarmatish on Shrsr floors fdrm
G pdoUred frosn Armevrong Oarks sp  Pautd
tar Trofucto Div. Lanesates, Pa.; the Phnt-
Wiy Ca, lndustrint Fmolnoae O, 20
Workutellor: Ploxs, Xew Tork, N Y.; and
;:n- inm:npnllu Co. 111 Olry &, Braskirn,

Lghis, olecivie hybling avd power
cqmpmenl  carrying  Underwirters’
approval or use in explusive arvus
and wheve explative vipors fve an-
countered should ho used.

Whermer prssible, boult he shoss
of workers smd the floors shonld be
of u conduchve Wt non-spavking
tyhe, Wleplrieal dschavges produced
by wlake or lighining are (he most
#ifioult safery hawurds fo evntri,
The dungev Crom starie shayges pro-
duced by trielion Is meatest m cold,
dry wenther. Bven wolking on eon
erele or campasition flooring o ).
conduding | show sy prodnee
spurks eipable of lpuiling pyvolevh-
nig mixtures or fine aluminam par
Lisles suspendid in the aiz. Rven
the Ceotion comned hy  slwnian
powder ponred frawm 8 senop o a
eontimer cun  creale ligh  stalic

" charges on the eluminpm pasticles,

Partienlarly in the ease of flake alg. ..

mnnw “powder, considerable time is
required 1o dissipute vhis chavge,
Several lypes nf non-sparkigy,
concluctive fioore huve boexs employed
sueeesalully.®  Three types may I
doseribed briefly heve, including (1)
Magnerite flooring installed over a
wond ar canvrete busm, with sondne-
(e motal zrids plased benenth the
surlnce of the Door and properly
growded; (2) ewulsified  msphall
cnposiion Hooring with a eondue
tve aggregate which aleo i lan) over
gronuded metu] grids, wod () in-
duwstvial gmraphite tile wnda of »
cordnctive maste, the «lges of the
Ule bemg welted tovethey with a
het from on intellaton 10 provide
% ropthuows surface,  Wath this Jnst
weutinsed wwpe bo wetnl peid &
neoessiry, the e saelf  being
gevandal ot sarjons poinls,

These views, hrom photoz by the U, §. Army Signal Compe, show o Mprmlic bomh
demonsivation at the Ermy Wer Collegu, Washingion, D. €; the uppmy view shows
the bomb beginslng to sxplode, while the fower xhows the climux of e explosion

where the homh, having [

fare of ebowt 4.080 deg, F.. is xelling

through the »lab of steed on whith 5t aesls

FHRMICAL & METALLURGICADL ENGINEERING ‘o JANUARTY 2053 »
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The wuuses of stelic should be ex-
plained o employess, using simple
iMustratione sueh as the rubbing of
sille in eoll weather, ox the Gombing
of laiv Dot drives ghouid not be
uted op madines in the misiug
provang or loading rooms, Bpécial
emve should be buken in sereen voons,
pinee tha friction of the pavlicles
pussing over the swreons and , theie
{eropurary suspension and  sopATA-
tion in sir can bulld wp high skatie
charge~.  All metal 31 processing
and sloroge yooms shonil b prowmd-

_ed and overy pousihiliby of 2 apark

fyom 1anchinery, [rom bwlen elee-
tele Huht Dalbs, or Trom the drop-
ping of steal taols should be anark-
ed  agaimst. - Propurly pronuded
metal confniners on spack-proo con-
duotive flooring will permit more
rapil Aiipation of siatie charges
than wnoden eontsimers.  Mixess
shanld be sllowed lo yempin ab rest
for n shork {ime before oo miciure
ie srnoved, thus permiting any sa-
Ho churen induced in. the metal por-

fieles in the mix lo o condueted 1o
gromd. Siple sleairosenes tan be
mudé o (elermine when o mixture
is free of stalie clinrge, A
Adequate lightning proteclion s
an jmporisul requiremenl for the
planl handling giummnnl puwders,
The graunding of ol melal window
and dvor franes and approved Tighi-
ning profection of A wirin
laredy dimimde fhe -potsivility of
high sharges eolleehng hefors o
dwing o thundersiorm snd pedups
dlschnyging Lo the grownd with aa
acenmpanying fiagh or spari.  Pro-
taction  npainet  mnd  lighhing
slrokes is bed Jefo lo aulhorities on
fhis subjest’® Many eomemns Yt
down all wixing and Jooding apera-

“lioys duving severe, wearhy lightuing

wlarmp, the emplgyers loaving the
prosesting vanms dnring hat yeddod,
Radio sets are good jndiealors of
nppruathing cleciciod slurme, hul
i€ they are wsed, thoy Fhonld net bo
inslalled 3o Ibe londing area owing
{0 the harard they fubrodnoe.

Highlighis in Aveiding Aluminum Yowder Explogions

1 Al wm:h!ury' end oll meint door aud window iramos shewld be well grovodod,
2, ANl mixing und conveying equipmont ohould be conshrocied #s ox o minimie

the estope of dust iuio resms.

. % Spsivlas. FoobpR, CoAVOYOrR emnd tha like chould be of nonapaiking maieriole.

L Mutots. os for of pessible, shauld he kept In separats rebms, outsids the work
vooms, Where 51 s necessmy to hove fhem in e worlmorme, they should be
ui the exploslonpraol, dusieroel sphshproof und watetproof yns of sgulrreheuys

ronstrootion.

5. Dust shouid not he permiled fo collect in workraome: . hoy should bt cleaned
soveral fimes ¢ duy, If necessary, obhough not while oppaiinns are golng on
& Dud fn e oo should he kepl at o sdnismw, Most poople who do mol wark

maloriol,  Trostel ond Frevert' stuto <hat

y with aduat powder ds mol dully upprecicts the explosibibly of Yhis

e Jowss explosive Hmlt for clumisum

powdez rupponded In oit vosen wilh ihe sothed of guflion, Wik om elestdealiy
hoalpd, glewing wire, of with ca ow, the Jower oxyiosive Sl won jound fo be o
« concenirahiva ¢ 7.0 vg Al per Uiey of alr, ood o & conbenitafion of 13.7 mg. wih

en Indwiion spazk,
% Lighting of rooms shewdd be provided

by dustproslh explosionprool bulbe

3, 1t peremory b use fiasklichis, Oy should always bs of on Usderwrlieas'
sprioved type dor wo fo explosive aimospheres, : .
8, AX hooalnge pad geors akould be Lept well hubrieatsd and prolocled froxm dusl.

10. AY ewployets showld welr cpprovid ype clething, wilkout p chels or eutls,

o Jeoxible.

iL Oprraion engsyed ln ixing showld waar urplmiou‘w o hetlit prociaution.

12. Gofery susex of @ yppe which avs both

wotn by opertors.

duclive ond non-spurking should be

13 Genduclive fioeriug shovld bo empleyod ¥ praible. .

14, Opttesiors shoutd bb Instrovied thak. In cexe’ of Dires they shold welk out and
close the dpor f the room wnfll someééns in euthosly orfives fo ke churgs,

15, Alomnum powders should be stored oxly in sevied drover fnd wpart from other

mater.oic, cioll

s or sasily oxidiruble subsicotes,

16. Only dry lu.ml or vp&o;wrllen'-upmnud extinguishers shoold bo used an

. glutiinom powder fies,

17, Cme xhoold be tuken 46 pr t tored

powder.

bl from gelling inte aluminew

10, Bulkiing sonicaction oheuld lollow fhe secommandotions of e Nelionl Fleo

Prelvclion Awmeciafion®

19. In penerdl, it is cdviscble 1o fallow medl of e precuitions wsully observed

35 the Wandiing of explatiree,

81

MIXERE SND PRESRES °

Muobivery used in mixisy and
prossing  oparstives  should b
equipped with outboard dust-pracl

bearings, which <honld be Xept well .

librimicd. BExcesive temiprrafure
rise 1 any parl shomdd enll for sn
fonedinie shuldown. T o shaff or
alher prol shonld freez ou a besr
iog urfdce, no sliempl shonid be
made 0 Jnosen the part by fuzee,
queh ns by a hammer blsw on b
sinft, a5 long ns any ignitsble we-
terial Ie in the room. ixpused ring
xonts or bevel gence should he pro-
tocied from o lumimnai-pinviler-eon-
{aming muetompls, Bberal applications
of n hesvy greise winimiciog this
flanger.

The dnthing worn by plond e

ployees sbould be Lepl. donn and
frop Prom sluminum dud iy Lro-
quent washing. lany copteroy sap-
ply. shitts sud sinchs 10 Lold wale
and Tonte cmployres, the slacks be
ing made without enfls. There i n
pusibiiity of donger whon employuix
woar (hsip work solethes te {hoir
Yiomes hefora changing. Par pxnm-
plo, o spork from x culuvolle nmy
casly aee (idal bhurne (o 2 person
whase dolhing § fied with the dost
of n pyroledmic mixlima,  Owing o
the powibility of statio charges, -silk
nnd sillelikce muteriids shoald wal be
worn bi work by enpleyes

e idesl aymmgemcut in lorker
rooms for smployec v L nse 2
dontde Jocker mystem with .en inter
vening ehower or washroom. With
this method, o locker 3 provided
fox enth rmpluyoo ol eneh side of
the shiower ax wasbrunm, The on-
Ployee remeves bis work dothes rnil
Places them in ths work clathes Joolks
er, then takes his sbower and con-
tinmes lo his serond Incker on the
other side of the shower room where
be securen his strest elofhing, Thus
hiz work dothes logker s ulways

avallable for inupection by enmpruy

offisials or for the remorns! ‘of sofled
clothing for rcplacemeot with viezn
dolking.  As previcusly mentioned,’
gpiric-proof and  conductive shoes
shosld always be worn by employees
in fhe londing and mistng areas.
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