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Safety in Hundling Mliminun Powders

G. M, BABCOCK and F. B. RETHWISCH  gepaoids Metols Co. Lonterlle I,

Chem, & Met, [INTERPRET A TY O ) samemmmammmmacmy—

Excent for -those people who work consienilly with alumnum
powdere, suilident respoct for the wxpiosbility of this matexiol does
not appsar to.exist, With he preseni widesprend wse ¢f aluminum
powders jor {he memufactire of williary pyrotechnics. nesd has
developed for the more widesprewd dissemination of nformalion en
perde precticss in 1helc homdling and In momuimctusiog pyrotechnics.
The meticls which follows s bosed e the experience geined by the
Heynolds Metels Co. in mony years of produring and handling
meldlic powders and s olfered as « sloriing point in fhe develop-
ment of sudety programs for concems engoged in or hegining spera-
flons fxx pyvolechnle works Certain Snudumental presantions are dis-
cussed by the cuthors as o porvits. o the Indneiry, bul nelther they
nor thely compeny assume Moblllty of ooy kind i presenting this

Informetion.—Editort,

LAKE ATUMINID POWDEE, sanie-

what pimiler 10 the wmaterlsl
commonly nsed in shoulnum point
under the sathe mislerding nmuo of
“a\nnfann « brones powder,? 3 &
valunble camponest of pyvotechnic
alstores used for fares and i
The. high swiave eron of & given
weight of slvmium fidke powder
nudkes it easlly jgnifible when in tbe
prezmot of axygen or ain- Nwrnleg,
it evolves o fremendous wnount uf
benl mnd lighl. Owing to itx Jow
wpparent drasiy, dine pratidlen of
Che winterinl lend to fiod b aix with
the abtonlant danger of vielent ex-
plesion npon ipnition, when » propue
yatip of nlominem to oxygen R
veuched,

A somewhnt diffrreni alonune
powdar, the grrined variely, consiste
of spheres, sunspge shapes or drre-
guler praing of nlominum. which gro
relgtively hard b5 ignita. When uisod

orygan.pradedng oo

o graincd powder will bwem with
the rvolntinn of ninch bent and light.
This wulecis), however, bos o kigh
sppovent demity md low serface
axen wiieh wmds to keop it Trom
suspensinn n aiv s thab the danger
of expiosion or fts from awminax
“fop™ 38 abmmt wil.

Both flake snd grained sluminom
g1 Shipped o asaled drums with
&y vemovable heads, Thase. druows

should he sloved wnopened ju » sap-
arate nyes whevever possibln, sinoe
it toy are slovod aloag with such
chenuenls ag suiphur, nibales st
olbors of similex characler, 2 Jre
from any cause would prisent & mosk
serions problem, Whenever 5 dran
of ghadoum powdar s opeied Tor
lwading or Jusposiion, 3t should be
Gioded and re-sonled &E E0OD &S PO
rible. This not only lnsuras preator
sdely mmind fire Zrom  cxlersal
canses bul ulso limdts fhe likelthood

of ramp materlal goliing into tho |
X Pomfr:; of the powiler absorbing

watey the plr, T ono hoytapee
2 uealed drow of fake alunbmum

s yithetoo an aluminuy dust explo:

sion ond rubssqent Sre withont
gnilion of the drum contents,
Thare are’ few: praelies) means of
exlingnishing frss inveloing alumi-
aren powder or mixiures containing
tivs powder, Arpything which tonds
to distark the huwrning wass way
turow the ahunlaum into the ph ond

restls jo & violend oxplosion of wre—

mondbus destructive power. I in
true that dry eand, enefully plesed
over a pile of buvnipg almnivuw,
will aonfher the flawe, but in ihe
excifement attendivg sweh o fire
there 15 danger that fhe zand wi
he thivown or shoveled on bo the
muss, apd that the powder will be
tirown into the sir, Theze hova brem

soveral cunes where relabively harm-
Jeoi fiven have heen changed to geni-
ous wod Lokl explosiens from fhis

eanse.

Conzequently, the mifer 2ud more
prudont yole § o Mstroet amployees
1o walk out of the building in the
tase of nn oluminux fre, shmidiny
tha doar securely hut as penfly o
porsible to avoid dislubing  the
hurning mess.

AY employees shoudld be insbruted
in prowedures fo xvold, They should
understand thoroughdy that waber,
cayboyt tetvaehloride, five foam aan-
bon dinxlde mnd similay exfingaish-

* jng agenfs should not he used on

shunigun fres, Unt of such wmater-
als will comse explosons.  Night
watchinen should hs inatrasted to
eonvey this $aformation lo any xego-

lar or vohmnteer grunp which ate -

tempts o extingnich sn ehmninwm
fre. Tarthermore, the use of o fine
wprny of waler fram & slirrup pomp,
such a5 is need Wy avilian defense
workers on Ineondlscy bomhs, showld
nevar he weed on inminow powder

oz,

Tt jz of whnost imporlswer that
Jotgl fire depurfiments he nfwimed
of Chess prevanlions, ~‘The depurie
menl hould be provided with e
plete infornation and ehorts vegard-
ing fhoso wrrehonres which contsio
alumslom, os well as [hose cuntodn-
ing olber chermioobc Thess shmle
ghould alro bo readily availshle io
the watehten anil fo the planl's ova
protretion division at all thnes,

Avompid HMAZKRDE

A soures of gxeat dasiger in Lbe
bundbpg of sluminam powder is the
presence uf forcign sub<dapecs, pur-
{inlnrfly berd or metadlic materiale
Cirve should be tiken (o see that
closing bollg, unils and shnilar bils

of mota) eamnot eotitavaiusio shural- -

iz powiler ar pyroiralinio mistures,
Jooil plont lousshesping i ome

of tho most cffeslive wglhods -

achieving plant safety und eaxo pwst
be taken partioutariy in the woigh
ing, mixisg and pressing vooms. Ae
Yiitle material nx is practical should
be kapt In ope place at wne time
Senops Jor handling preders shoald
W of non-sparking material mid the
Landling showld be sow and delle
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berste-to reduce duaing b 2 amini-
mum. Roows in which powder i
Bandled showld be dened ab fre.
guent iufervaly, but never during
weighing, mixiyg or pressing opera:
tiops, AD maigrisl shoild be kept
in lustd -onlainers while eleaning
is In yrogress, If cil I8 used in the
pysolechnis mixiure, spesial ohve
mml be tnken fo insure fhst all
bily xagn or wasle ave deposited in

Lclozed wudefy cuos swiy from Uhe

slornge or lonling sxems. Thess rap
wmunt bo dispossd of dxily. in dem.
ing, vore must bo tolen paylionlarly
to keap o} ovrnors, wintow lodges
Leams, building stecd and other vest-
ing piacne fres trem st

FUEDING PROTECTION
The Yuildings weed for woighing,

 wixlng  end  Jonding  oporalious

Sould, wherever poselbis, be 5o
spaced and protected that fred or
sxplazions in ong unit vannué be sax-
muniosted to otber units. Coustras-
tion chotld be ndapled to fhe venl-
jog of bxplosions, maing elther =
“safl?® wall or voof, or a blow-out

. panel. ATl equipmenl showld Ds

Inoabed mo fhut $he operatiur has »
frea path to an cuteide door, with-
aat & mixing bineh, pram ar sulxer
between him end the door,

AN metal in the huildings should
be griunded. This nat anly indudes
the equipment itaalf, bt slso tacial
window audl door frames wnd efher
baiding eloments. Cligs conneoted Lo
Bextble grounded Jends shuuld bo
placed on ull metal drang o olbes
mavablo equipment. Quly explasion-
proof motors should bo permitied,
and Tor these the eantroks should he
fully Incdused and pan urciog, looated
outside e workrann ao fhat mo
worker mesd be I the mixing or
preasiog room (vom te tine of
lariing {hess operntiony mobll they
sve sompleled,

41 lights should be of a lype
approved [ar axplnlve upsrations
and  condifions.  Partieniar  care
mnst bo teker when sobtometis ar
manaal fools are 1o be ued in bulld-
inga Sor repsbrs or changes,’ When
suzh werk s $ be earried ouf; the
ropnus nmst Sxst he emplied of all
spuitide  meterial ond  thorengbly
clanmed.  Fatal explosions kave bren
enured jn dnstflled romns br
ars Zxown the awiteh of an ordinary
fasdiYightt  Therefore, only floh

T Trurthas MAGertAALIAn GA Shrue BOorK dtrm
te paoured trom Armavrons Oark ¢n , Rutd
)nahﬂuq{:ﬂnhnwﬁm Al the Phnt-
Lirla Sustrint Emulooas DR, 2
llcr)s edlor: Plaxn, Xew Yotk N _Y.) aad
;:.-.i meplité Co. 171 ¥

Lphis, olemsie luyghiing und power
cquipmenl  oarrying  Underniitess’
approval Yor use i explostve arvu
and whove axplotive viporm fve va-
totintered showtd by used.

Whenner prssitle, boull ihe shoss
of workers snd the floors shanld be
pi u conduchve It non-spaking
typa,  Bloplrieal dsschavges prodiced
by wiabe or lightoing ave the most
il salory hazavds to evntrol
The dwmger rora starie shevges pro-
dueed by fifation Is grestest m colg,
dry wenther. Bvon walking on ¢un
erele or sampantlion flooring e nun.
wndudting  showe  mny  prodece
spayky eupable of lpmiling pyroleh-
nig wmixtures or line aluminam par
Hiddes stspondid in the air. Bven
fbe friguon cowped by aluseisam
powder poured fram 4 sevop ld a
eontamer cun  erenle ligh stolio

" eharges on the eliminnm pastivies,

Pardenlarly i the cusc of finke wg- . .

mmw - powder, considerable time is
required 1o dissipats vhis chaxpe,
Beveral lypes of non-sparkiog,
conchuctive fipors huve boos employed
<uereselully*  Threr types may be
dosoribed briefly here, ineluding (1)
Magnetite flooring installed over 2
u‘-md ar cancrele busn, with sondne-
five motal mids placed hemexth the
surlnor of the floor und properly
grovmdod; (2) ewulsifird msphalt
cinposibion Hoeving with 8 eondue.
bve aggregate which also is tan ouer
gronuded metul geids. wod (1) o
dwalrial graphite tile wnda of 3
condnetive pasde, the edgms of the
tile bemp welled towethey with a
het fyom ou bo~tadlation so provide
® continuous surince, With (b Jusf
wintinued 1ype bo metal prid &
nootssiry, the $le sbelf  Yeivg
groanded ut sarivss prints,

Thise views, kow photor by the U, 5. Army Siguol Cowps, show o Mermiis bemd
demonsixation ot fhe Army Wer Colleps, Woskingiox, D. € ths uppm view shows
the bomb keginting 1o supledo, while the fower shows (e climux of the exploion

where the homh, havi hed o L

jare ot abowt 1560 dey, I 3s xmelling

through the slab of sed) on whith R iesls
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tfive quuses of sitie should be ex- ficdes In the mix lo bo eondoeted o MIXFES AND PRECRES
plasned o eaployees, wing Wiple gromd. Shpls dlentrovopes tan be Mucbivery Mol In aiving and
§lustratione suth as the rahbing of ’{lmdé to (lcl;cx':'nino when s mixture  puedng  oporativns should b
sl in oot wather, ox e aumbimg  is free of stalie diurge, .. - equipped with outbomd dust-pranf
of luiv. Bolt drives ghould not be  Adegmnie lightsing protettion % peprings, which hondd be Kept wll
neod oo machines in he iviug 20 jmportanl yequivemenl for the iihrieuied. Bxcesive tenipmature
proving o lading rooms, Spielal planl hundling womNL PUWHSEE  rine in any parl shonld enll for s
enre chorld be luken in Soreen VOORE, The grounding of atl welel windo¥w  jamediale shuidown, 8 o shafl or
piper thu [ricion of the partieles  and door framen o approved Tght-  alher yinrl ghonld Tra oi n bear.
passive wrer the swrosm and,their  niny préfection uof & wiring will e gueleve, vo stlempl shnid he
{oropavary swspendon and soparas Yarzely elimimde fhe «yoesibility of  madc to Jnasen the purt by furee,
Gon in sfr con hullk wp high statie hixy durges  exlleshog BefUTE OF  gpch ns by 4 Hamomer b on e
charges. Al mafal i1 progesting  duing o thundersiorm and podupe ik, s boag ae ay ignlisble toae
X and »lovage yooms shondd be ground- Alschyging o the ground with 28 perial ie i the vaom. Mxpused thiy
1 et and avery pouinility of a ppark  nesmwpanying fingh o spotL  PRO- ppys or bevel pents Awutd be pro-
Tyom aapckinery, fom boken et togtian  npnimet  sunad  lghining tocled From slumalmunquaviley con-
e Bkt Walls, or Trom the Srep-  simkes is bet Teft 1o nulhocitics o0 poming mutomwls, bhersl applicatious
ping af stel Wols should be grard- s subjest’ Wiy concoms b o o heavy gronse winimiriog this
ed  awainst, - Propardy pronnded  dowl all wixing sl Jonding opsza-  Jawwer.
pstla] eemininems o ppask-proed cou- Lions during sevors, wearhy hightaing The dailing wors hy pland ens-
dvaier fieoring Wil permil amere wlarms, the emplovery loaving the  ployess should he bepl. dono sud
| raphl Alndpetion of aiatie charges proressing; vaants dnring that peedod. ey from shumbwm e by fre-
top whoden sontstuers.  Mixes Radia sets sra good judiralows of  guest washing. Moy contery sip-
chonlil he allowed l remain sb yest  npproaching destrle) strms, hub  ply shirts and slnckn 10 bolb saale

———h o= VA

: far  shork Gme holore the mizturs 1€ they are used, thoy should pet 2o and female cmployrey 1br slacks he
: io pmoved, thus pormkiting any - Snelulicd In 1ho lading Area owing  ing wade without eufls. There in 1
’ %o churan intused in. Ge metal pur- 40 the horurd they futroduce. pussibiltiy of dunger whon empleyuas
- woar Uwsr work olethes to ibolr

Highlights in Aveiding Alumbuun Powder Explosions homes hefore chanplng. Wik pxav.

. plo, o apotk from = cudavatle nuy
1, A1l muchinery ond all melol dusr exd wizdpw bamas shewd e well grovodod  gaaly aise fata) hurne to a peraon

%, A1) wixdng und convoying csuipsont should be combciod a0 o lo snbalte  whopy dlolihy B Miled with the doit
Vo» excups of duet hio soams. : of n pyroledutic mxhma. Owipg tn

.. 5 Spuidas €00PR couvsyors sd the like chould he of nonapatking maierials. the povalbility nf sialic charges, -silk

- L Moigrs. 0f 10r 0F Posnbl, sbould be Kopt in sspapals Tobuk. ouisids fhe worke  nnd aillcdilce mukeriids shonld it ba
. l‘ sooms, When §i i nacessmy 1o huve thein Jn lha werlmosmn, they showld bo e st work by enployees.

+ of the exploskaprec dusiwrosle aashgroct und waletnrosk Wype of squlzieheage Mg ideal avrangemcut in lacker

J ronstendtlon. - yooms for employess © Lo bae 2

s, Dust should not he permiiled fo ecliect u wotkropms; ihvy should b cleaned  dgubje Jnaker Ayelem with .un inier

0 geveral fimes o Soy, I peeessoy, olhough not while apestfisns qre golng O venipg shower or washroom. With

. & Dol in e e should by kepi ot o apdplomima, Bost puople who dv mot work iyl miethod, a Iycker B prm'ided

cotsintly with el owder db el folly sgpraciale the explosbllly of YW fox eneh rmpluyos nl eneh wide of
wawiol,  Tiosidl ded Foovert stis ol e lowe ciplosive Bt for odumlsun (b phower @ wasbroon, The ame

hg powdez susptaded In ok vooles with tha mofhed of Suifion Wik on elestdooliy  ploges remaves kis work dothen rmil
R . healpd, glowing wire of wilh ca it the Jowar sxplosive Yinil won found to bp o4 Places thexn in s work ththes Joul
« conaeninwiion o 70 g KX por Niny of air, ovd of & contenitation of 337 wo. witk er, tben tokes Hig sbower nnd 6on-

. om Indvudlion spurke . . tnties do his steond Iecker on the
it % Lighifag of rovsa cheidd be provided by duatyroch exploslonsproal bulte ofher sille of the shower roosm where
. . 8, i peremory W use flasklights, ey should wwars L o o Underwiless Yo yaoures his sivest Aothing. Thus
g sppioved ype dor we lo expinive aimesphates, . bis work dothes lacker is wlways

. 8, AN beoaoys gud gears skoudd be lapt well Jdboaisd end protetied from uk  aealinhle for Inspectivn by eomprny
s 10, AY esvployses Khowld wear opproved e Clotiumy, without poskets or cutly  pfiicials or for the remord] “of anfled

1. o jeantble. . clothing for replacement with dean
3 L Opezoion sagsyes i mixing showll weur yexplrotem o & Soulth procaution.  Aohing As previowdy wentionad,’
. 12, Srdory shoek ¢ @ \gpe which evp buth condustt wad nou-spusking showid B¢ idinronf and  conductive shoes
: awvotn by openiv. ) " ghowld always be worn hy employeeh

ot T3 Gendaclive Resctoy should bo empleyod ¥ prawiblo, .
14, Opttetiorns abovld bo Instreoind thak in cune’ of Tira, théy shoatd walk oul and
. ot the dpot of the xooxt il samesns o sulasily orilvas fo Rake chusge,

in fho londing and misdng areas.

LA W
v

1 T, Ktdown powdsss should be lored cxly in stuled drovos nd opelt Srox othet . nuvm:‘-’rtfm': -
; i ey b oo sl e skt e e, T L
J y 16, Only driy uoed < Underwnitersopprored extinguishess shodd bo wsod am r‘:r Dul ] hj A i(lhm‘} ot 38, No.
. - altstinom powder fises, '.2‘ “.‘lh«mm- “ri!cmz 11;;“ \Hv\l;rﬂm‘;j
B e 17, Care shondd be ioken %0 Px t Sercign suba) trom geiling into aluwrdnon m“xm Ans’t‘;'ohlmﬂ, B Bc:bun,

v powder. . . nas, .
N, Bulking somsructisn shanld fllow 1o secemmandstions of fie Nelioncl Ao g *?'ﬁr&,%?,}fﬁméy “f“gf
Prelsclion Baseciodion® b meunmlfu wa-sm';; ww, D G
19 In peverdl, Uiy odsoble 1o follow mot! of he precesllons axunlly ohserved w‘a )ﬁ&w&:‘?_ ‘npng:-‘:kx\;'o mx: :;5
A 10 The anodlisd of explassomy, ' ok e "
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