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Safety in Hundling Aliitauin Powders

G. M. BABCOCK and F. B. RETHWISCH Repnolds Motale Co. Lontrellle, 2y,

Chuw, & Met, IRTERPRET A TY O N sumvmmsmmmsanyem

Exoept for -those people who work consaptly with alemmum
powders, suifident zespect for the explosihiltty .of this materiol does
ot eppear to.exisl. ' With the present widespread wse of clhumloum
rowders Jor the manuinciuve of milllory pyroischnics. nesd hos
developed for the more widespraml dissemination of mfornaiicn en
aafe yractices in thelr handling and in meufgeturing pyrotechnics,
The article which follown iz basod en the experience goined by the
Heynolde Motals Co. in wony years of produring and handling
melallic pswdsrs and i2 offered as « slariing point In the devslop-
ment of safety programs for conoemns engaged in or heginuing opera-
flons In pysolechaic work, Cetiain fundumental precoutions are dis-
cungsd by the cnuthors o a orvies. 1o the Indusirp, but nefthor they
nor thelr compeny aessume Hoblllty of my kind In presenting this

Information.—fditors,

LA ATUMINUY POWDER, sonie-

what pimiley 0 the waterlal
summondy nsed in alwainwn point
under tha sather mislerding namo of
talumbnun - dronws powder,? B o
valuable componest of pyvofechnic
mirtires nwed for fiares and signals.
The. high swedoe erea of a given
weight of alvmum feke powder
mukes il enylly jwnifible when in the
presemot of axygen or sir.- Bwnlng,
it cvolves p, fremendovs wngund -of
bent und lighl. Owing to itx Jow
nppnrent deasily, fine prrticden of
Che uaderinl lond o floxd b air with
thy attendant danger of violent ex.
ploslon wpom dpuition, when a proprr
vafo of rluminew to vxygen
rexched,
" A sowmewbel diffrrent alunumos
powdar, the grrined varistly, congiste
of spheres, smepge xhapes rr re-
gular graing of nlominum, which rt
relptively hard to ignita. When nixod

skould he slored voopened in & wop-
amfe aves wheever possihle, sinoe
it thoy are slored aloag with such
cheuuenls ne smlpbur, nibvales sy
othesg of similax chwracier, o fre
from any eause wowld prasent: & most
verions problem, Whetever 5 drn
of alvaivom powder iv opased Tor
lading or juspeckion, it ghoald he
Gitsied and ye-supded of s00n 85 Poa-
sitle, Thic not omly lusures greatcr
sofcty agained fre from  cxicrnal
tonses but also limits fhe Hkelthood

of bramp musterlo) golilng into fho _

o1 of e powider absorbing

. powdo,
watgy fm& the alr, Tn ong hotanes

4 gealed drmm of Bake alunvinum

- witksfood an alumioum dust explo:

sion nnil submguent five withont
igmiliom of the drum contents,

Tharo are' few praciica) mesns of
extingnishing fivas invelving alumi-
i powder or mixiures eontaining
this powder. Apything whish tonds
” Xab

with eryganprodocing compoonds,
ihe grained powder will bwn with
the evolntinn of nineh heat and light.
Tiie moterisl, however, hos s kigh
apprrest demify md low sorfacs
axen chich mds to keep it Trom
ouspension Ju aly s that the danger
af explosion ur fire from almminamx
“og® is sloek wil.

Both finke and pgrained sluwhom
e Ehipped in aealed drame with
Sy wmovabls heds, Thase. droms

b the hwrming wass way
turow the ahunlnum jnto the aby and

resull jn & viokemt oxploMon of cre-

mepldus desbruckive power. Il is
teas that dry sand, eaxefully plased
over & plle of burning alwnitu,
will amnfher tha finwe, but in ihe
escifement atlonding sweh & firp,
there is dangey that Ehe aapd wili
he thyown or showaled on (o the
mass, and that fhe powder wil) be
throws fnto the sir, Tleze have bam

several cwes whers relntively harm-
Jeos firea havo heen chunged to geni
om nnd Zehl explogions from fhis

Eange.

Consequently, the wifer aud more
prudont yole g fo Mmstedet amployees
1o wrlk out of the buildlng in the
cass of nn aluminumn Bre, shubfimg
the donr securely hut az penlly os
possible fo avoid distntbing the
humning wess.

Al employees should be instruetad
in provedores to avold, Thry should
understand tharoughly that water,
carbox. tefvachlaride, fire foam, aar

kon dinside and aimilay extinguish.
" ing agents shonld not bs wsed on

shuoduwn Bres, Ut of snck wabert-
als will comss explodons.  Night
watcbttien showld b mabrasted o
convey this {nfarmation Lo any xegn-

lar or vohinteer gruvp whith ate -

tempts th extingmish sn elimiinnm
fire. Fuethermors, the use of n fing
spray of waler frn & stiemip jump,
such ax ir uend by civillan defense
workers an Ineendiuey Lomhe, shawd
newar he wied on ohoninnm powder
fivos, N

It j& of wimost imporbauen fhiat
Jotnl fite deparhnend he ndumed
of chess precautions, “‘The depnrd
menl shouldt be provided with eoun-
plete information and eharts regard-
ing fhoso werehouses which cantaio
alwminue, o5 well o8 [hose confain-
ing ofber chemisale. Theas ehrovls
should alro be readily availsble fo
Ehe wakchbmen and fo the plant’s own
proteetiun dielsion at )l thinek

XVODhING MAZKRDE

A soures of great danger in Lhe
bundling of Aluminom powder is the
presenne of forcipn sub<daness, pu-
fimlurly burd or mefallic mntorials.
Core showld bo pken (o see that
dlosing bolts, pnils and gimilar bils

of niatal eannot eontamminaio shumi- -

on powder or pyrolrahnic mivdures,
JSooil plant louschiesping ¥ nne

of the wosl clleehive metholds -

achieving plant safety ind earo minsl
he takep pariloulaty in the woigh.
iug, mixieg and pressing rooms. As
lYiftla waterzal ax is practics! should
be kapt in one place 3t ope time
8eoops Jor handling powdere shosll
b of non-sparking matedial cdd the
kxndling should be slow and deli

* JANUAKY 19§3 o UHEMICAL % METALLURGICAL ENGINECRING
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berate.tt reduce dusting o 2 inini-
mium. Rooms in which powder is
bandled should be deaned ab fre-
guent infervals, but pever Juring
Telghing, miziug or presing opera.
tions, AD maleris) should be kept
i closed vontaimers while eleaning
i5 In yrograss, If cil i aed in the
pyrolechnis mixgure, .ayeahl onye
mmsl he faken to Insure Fhet all
pily rags o wasle sre daposited in

.cloaed Eafely cuns sway from the

sloruge or loaling sreas. Thess rag
munt bo dispoisd of dully. In dem
iug, tore must b telen peyfionlacly
to keap ul} oornors, window ledges
Ytame, bullding stecd and alber vest-
ing pinons fres trom dush

RUEDING PROTECTION
The buildings weed for weighing,

* wixlwg  ond  Joading  operalious

Sould, vhoreyor poselbls, be wo
spacel and protected that fires or
explesdons fu one wnit cannot be son-
musjested to ther wsite. Oonstras-
tlon shovld bs adupled to fhe weal~
jug of bxplosions, uslng etber w
Yeafl? wall or voof, or a blow-ent
equipment  should be
Inoetod #o 1hut ke operatur hue &
fren path to an outeide door, with-
oat a mising boneh, prasz ar sulxer
hetween him ond {hs door, -

Al metal in the huildings should
be grounded. This not enly indludes
the equipment itsdf, ul Rso wial
wisdow nofl door frames cud elher
buiiging cloments. Cligs comnpiad o
Dextble gronnided lends shuuld bo
placed on all meta] dsms or olber
movable equipment, Ouly explosion-
proof motors shonld Ba permitisd,
and Tor these thy amtroks should he
£ully Inclosed andl pan -areing, looafed
outside e workraunl so fhat no
worker meed he in the mixing or
prosdor roore fvom the thne ef
darting {hese aperations until they
sre compleled,

.1 lights should be of o iype
approved [ar axplozivs upsrabionk
and  conditions. Portienlar  eave
mast be trken whop aulowntis ox
manngl fonls are to be used in build-
ings for repairs or chanpms,’ Whis
such werk s 3 by ourried out, the
rovms must fasi be emplied of lf
ymitile material and  shoroughly
clanmed.  Fatal explosions have heen
caured 3o Jnat-filed roome by wn
ars von tho switeh of an ordinary
fashdight.  Therefors, only flash

- ——— .

* Targhas IMIBPOARRISN O Yiear fibors frm
b p20UPeA Srom Armevrons Oark <r, Raudd
)u:i Traducty Div, Lanrsatel, 'ﬁmx t%! Phot-
Lia uﬁ." duetrini Rwmolnone DI, 20
Weriule sxa, Xew Tork, N Y. awd
;}m ’)lmupalut Co. 1IN Olxy & Wraskivn,

Dphis, oleivie Ingbling uml power
cquipmenl - carrying  Underwriters’
ayproval for wee i exploaive arom;
wnd whove sxplowse vipurs fire sa-
touniered should ho used.

Wherever possible, bouli (he shows
of workers s the floers whoald be
ol & condnetve Tt pon-spavking
type,  Hleplrical dschavges prodiced
by stabe or lightaing are (he most
difieudt walery hazurds fo eoptrid,
The dumgere Cromn storvic shayges pro-
ducad by trielion Is mentet m ol
dry wenthar. Tven walking on ¢om
erole or vompodilion fivoring se o).
eondogting  dlose  wy  prodnee
spurky eupable of lgmiling pyrofech-
nig wixtures or fne aluminam par
Lieles simpendid in the nir. Bema
Be Cdgon consed by  slmwison
powtdor pouved from 2 svop (o

eontamer can ervile ligh  slelic

} on the ehuni

pusticles,

Pardelardy i the euse of fiske ulg. ..

- powder, comsiderable time i
required to dssipute vhis shaxpe,
Several lypes of mom-aparkips,
conclustive finors huve boss emploged
weeeselully . Three types may g
dwsribed bricfly hare, including (1)
Magnesile flooring installed over 2
\smd o canveets basn, with eopdue
e motal meids plosed heneath the
surlace of the floor und properly
srowdod; {2) cwulsified esphall
canpesition fooring w1tk & eondue.
thve aggregats whivh also is lmd over
sronnded petu) grids, wod 1) jne
dwmirial graphite tie wnda of 2
colnetive santle, the olges of the
Ule bemg welted toweter with a
het fyon ou io~ablation se provide
» conthneows sweiace, Wath (s Just
nuptioned wpt bo wetal peid &
weosssiry, the 8l sladlF  bsing
groundel ut carions phinls

Thise views, kow photor by fha U, & Ansy Signad Caps, shew o hermiis bomd
demomsivation ot the Eemy Wer Collugn, Woshingion, D. € the uppw viaw shows
the bomb kaginving 1o siplode, while they Jowar ahows the climax of e ¥xpicsion

where the hesih, havk LA

jare of gbomt 1080 deg, Y. Es wnelfing

through the »lah of ses) on whith R sesls
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The vunces of stulic sbould be ex-
platacd fo employess, wsing simple
§llustrations sweh as the yabdbing of
sille in oWl weathsr, ox ho eumbing
of iy, Bolt drives ghould nol be
weod oo madiines in the mixing,
proving or loading rooms, Spical
eme shoullt be luken in pereen yoons,
pinwe thu Prietion of the paviislas
pussing over the sereons and , thei
{oropovary suspension and  soparas
tion in ofr can build vp high stetie
charges. ANl motal in progessing
and storapge moms shondd be grownd-

_ed and every possibillly of 2 spark

fyom aanchinery, {rom bwoken oee-
trle Huht Tbs, or Trom the drop-
ping of steo] uls should be gnard-
od apanst  Propuly peomuded
metal eanfainers ox spark-prood con-
dvniee flaoing will permit mors
raphl disipstion of swtle chawges
than wroden eontsiners.  Mixers
shonll be sllowed to vemain sb vest
for & shork {ime before the mixturs
ie tmioved, thus permiting any -
o churee nituced in. the metal por-

ticles Jn the wix lo o eonducted 1o
gromd. Siple slentroseones ton be
mudt to delermine when s mixture
is tree of stalie dltirge, R
Adegnate lightning proterion s
an jmperiant requiremenl for the
Pl bandling sitraennt powders.
*Che grounding of ol welal window
and dvor frames and wpproved Tight-
niny profection of Y wiring will
Jarzedy elimimite fhe -possivilily of
high srges eoflesting befors o
during o thunderalorm and perhupe
Rixchuyging to the ground with aa
weemnpanying finek oy sparit.  Pro-
tedion sgninnt  seinat  lghtying
sbrokes {5 bed Jefe (o aulharitics on
Hhis xubjust’® Muy eoncmms shut
dowt all mixing smed loading opera-

“Uions during sevire, uearhy hghiuing

alarms, the employem loaving the
proresdng vanms dnring that pudod,
Radio ssts sre good Judirators of
npproathiing dlecteled sirms, bul
7€ they ave wod, lhoy shonld e b
$nstaled Sn lhe toading ares owing
40 the harird they fubroduos.

Highlighic in Avolding Rluminum Powder Explogions

Y. K1 soxchinary omd all meic) door and wisdow framus shewld be well groundod
% AN mbdng pnd convoying squipmont should he comsbiveied w0 oy lo talnbmive
e excope of dust Hilo teams. .

. . % Spalddas. tcobpn Couvoyor: end the Lke should be of nonsparking malerile.

4 Moisre, o lor o5 pesiible, should Yo kepi in saporais yopsw, ouhlds the work
voott,  Whera 5l §s necexammy lo huve fhom in the werlworma, thoy should be
of the EaploMnPrecl; duiprosl: Aplaskproal uad waterproot YWas of squlrreleugs
senciraotion. .

5. Duist shouid oot be permiited fo collet in workrosma; thry should be deaned
several fimes o doy, I ntcessay, ohough not while oppratiens are golng O,

& Dusl b o i shorld he kepl ot & wdulomm, Mout poople who do met wark
cotatatly Wb sdamtvive powdor dé nel folly espmeiots the exploxbilily of vhis
wotedal,  Tiool énd Frevert' awsip fhal ibe lowes edplosire il for clumisum
powdez suuptrdsd In ol vendas wiith thy meofhad of iguiion, Wik om elestlealiy
hoalpd, glowing wire of wilh au art, the Jower sxgiosive Yaull wox fonod t0 bp o
& concentreciisn of 7,0 mg A2 por Uiy of oir, and of & conteniealion uf 13.7 xos. wilk
an ndudion spazk, , ,

%, Linkifng of aowa skeild be provided by dustwrool, exploslonpronl dulbe

LY pe v I use Hasklights, diey shoald ciwoys b of v Usderwrien'
spproved typs dor we o pyplmive cimosphwes, ’ .

2 KX beoriuge aud asors should b kept woll hirionisd end prolooied fram Sual.

106, AY amployses shodld wear opp A 4P clafiing, witheut pockshs or euth,
M Jecnble, . :

1L Operoion spywyed in riring showld wsur yosplraitm o o hetdih procaution.

12, Eofety shnts ¢f @ Yoo which ere both conduslive oud noo-eperiing should ba
~wots by opsraiore. -

13 Genduchive Bewiug showid bo empleyod ¥ prasible. .

14, Opotétiors should be Instrecied Bt In take” of Lre, theéy shouid walk oul end
dess Tav dor of thy roo walll acmetns Ia eulheslly orfves to fake ohurge,

15 Aluminem powdors shotld be stoxad exly in sialed draws and opart front other
muter:ok, ospeclully oxididoy syenis or sautly oxidiruble subisigovcs,

15, Oxly diy woed o Undevwriiers'coprored extingulshers shouvld be wsod am

- afestnom powder fis,

17, Cere should be token 10 D t foredgn 2ubal
powder. , .
14, Bulkiing vonsiruolion phould {vllow the icommandations of the Nolionad Fite
Protoclion Aueciafim® ’
1% In generdl, (L is cdvlsoble o fulloy modl of the proccdlons wsually ohserved

¥ the Mondng of expiasirne,

Irom geltiny inte alumdxom

»

MIYERS AND PREESES

Mucbivery ustd in mivisy and
pressing  oparatives  shenld  be
equipped with ontbomrd dust-yranf
bearings, which shonhl be Joept well
libriested.  Bxcewsive tedipriatmee
rive an any pazl shonld el for un
stomedinle shuldown, € 2 shaff or
alher ginrl shonld feaps ou o bear.
g surfaee, vo stiompt shomid be
made o Inusen the povt Ly fuce
such ns by a hamey bkw on the
snft, a5 Jong #e any igallable -
terial is in te vanm. Mxpassd ring
vouvs or bevel geuvs shoutd he pro-
teclad from olumsbouni-praviter son-
{nming mutomyls, Bhoral applicatinns
St n heswy prowse winimizing this
e,

The dothing wors by ploud tw-

ployess should be lepl. elong snd
frog from alumingm dud iy Lre-
guest washing. ey (onteron pup-
ply shirts asd alncka 10 bold rnle
antl Tosanle employrey, the slacks be
ing malde without enffs. There }x a0
pesibitity of dunger whon emplayum
woar Ueir work alothes to thoir
homes hefore changing, Fear sxani-
ple, o apork from n cudivoile my
casdy ammee Ciilal huene (o porgon
whaso edolhbng & fllled with liw dost
of & pyrolediic musling, Owing o
the powslbility of statio charzes,.nilk
and sillzdlke wuterinds shonld wal ba
worn bt work by enployees.

The ides! ayrengemcul in lecher
vooms for enplayess b Lo we a
dowdde Inaker aysten with.un inler
vening hower or washroom. With
this method, a lucker 3 provided
fox eavk rmpluyos nl exeh <ide of
e whower rx wasbroom. The em-
ployse remeves his work dothes nnil
piaces then in e work ehothes Jooks
er, then Yokes lis sbowrr nnd don-
tirmes b his sceond Iecker on the
other sile of the shownr room where
he secaren I strest dlofhing. Phue
his work dofhics lacker is ulways
avatlabls tor inupection by enmpany
ofitelals or fox the remors! ‘of sdled
olofiinz for replacement with viean
Aoliing. As previcwdly mentioned,’
spatleeproot ond  conductive shoes
shoeldt always be warn by emplopesa
in the lending sand miving areas.
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