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STICPSIS

It has zen-rally been ancepted that c~pper an. brasc can
react with l=aq aziae tc torm dangerously censitive o-pper azide,
and the use of copper alleys for detonators contairning leaa azide
has been ccnsideced unsafe, SHecently th- British have authcrized
such use in military ammunition on the basis of tests which showed
no reaction to occur. In view of these conflicting conclusinns
it was directed that a study be made tc deteraine definitely if
a reaction can occur,

It has been founa that cupric azide is considerably mcre sen-
sitive than lead azide and tnat, in the presence of mcisture, the
copper azide is formed when copper is in ccntast with either pure,.
crystalline lean azide or with the desensitized ferm covered by
YA, Army Specification No. 5C-13-12, When mci-ture is absent,
no reaction takes place; but, contrary to the widely hela ‘belief,
the presence cf carbor dioxide alone Jdces not cause the reaction
to take place,

As an extremely sensitive pr~duszt ~an be formed bty the re-
action of copper an: lead azide under conditions which are aiffi-
cult to prevent, it iz recommendea that the ure ~f copper alloys
be prohibited in ammunition where such metal shall be in crntact
with lead azide,




No. 1152
Picatinny Arsenal, Dover, N.J.,

February 21, 1942.

TECHNICAL GROUP
CHEMICAL DEPARTMENT
CHEICAL LABORATORIES DIVISION

Study <f the Action of Lead Azide
on Copper.

FTAST AND FINAL REPORT

INTROCUCTION:

1, Conflicting evitience has been obtained by various inves-
tigators in regard to reaction between metallic copper und lead
azide, A recent letter (Ref., A) summarizes storage tests conducted
by the British, the results of which indicatea that nc formation
of copper azide ur other extra-sensitive .compounds took place dur-
ing months of contact between copper and lead azide, EBariier in-
vestigators claimed Yo have obsurved *he effects of a definite
chemical reaction within lead azide-copper detonators, especially
in mines, where carbon dioxide in the moist air acted on the lead.
azide so as to menerate enough hydrazeic acid to form a sensitive
copper salt on the capsule walls, The present policy of the

ritish Services of loading lead azide in copper devtonators has
raised the question regarding the possible hazard involved in
such a practice, and it was directcd (Ref. A) that this Arsznal
undertake a study of this reaction with the object »f definitaly
settling the question as to whether or not copper azide is formed
under certain cenditions, and whether or not it is morc scnsitive
than lead azide,

OBJECT:

2. To determine whether copper azide is formed upon sterage
at 50°C, of strips of polished copper in contact with commercial
lead azide and with pure erystalline leoad azide under tae fellaw-
ing conditions:
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A. Dry.

B, Dry, in an atmosph:r¢ of carbo. dioride anid aire

¢. In a humidor containing air at 9C paresnt rlan Sv
humidity.

D. In a humidor containing mich carbmm dirxide at 20
jare nt relacive humiaity.

ATSULTS:

3. "hen polish.d copp.r strips in contuct nith arsstalline
lead azide complsing with the regulrements of British Speelsii-

cetion L/3290/h, - copper strips in contact with 1:ad u2id. com-

plying uith V.S, Army Sprzeification we. 50-13-l¢ viurs savjeeted

to storage under various conditions, periodic oxaminaticns gave
the following data.

Humidity Carbon refeet on Polished Copp.r Surip Af'ter
of Air Lioxide Contact _for
Nine Dags Twenty Le s

Crzstallinc Lead Azide

None Notw None None
Non.: Present Nonu2 _lon2
90% K.H.  MNone - Explosiv. brown
incrustatisnz
90% H.H. Pres..nt Explesive bluish- Explesiv. bluish-
gray incrustatiun aray incrustaticnd
Commercial Load Azide
None Norie Nonw Nene
None: Pr.sunt None Nend
9% B.H,  Nome - Explcsav: brogn
incrustaticn~ )
3% &L H. Pr:s nt Ixplosive aray film Explosiv: gray i1m@

a "hore the surfac. of the coppar was covered bs the lean azid:,
it remained b?‘i;ﬂ while the rest of the strip nas tacrnisha
greap.by th: carbon disxide presat in the air.

B Minute flakes of the tough, tenacious inerustatisn sbtained by
scraping the surface with a steel spatula cxploded sharply when
tonchea with » flame, Bluish-groon sparks acconpriied the
srackling noises, indie.ting the presence ( f esnsiderable copter
ion.

¢ The tough couting unw rlgin: the lead aside was found to detonat
violentiy in contued with a flate, produclnit sounds very nuzh
louder than an sjuivalent ameunt ~f lead azide, Flushes Were
gre=n in coler,

1 After rubbing with a cloth te ruimcve any adhering load azia, the
gray film ce deposit could hoe detenated by sever.e frictien,
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Lo T above data fidicat. that thors wis no reaction betveen
sepper and wither type of lead azide it no moisture vas prasont;
but that reactiorn tcok place gdin the presenc: of moistur., with the
fermation of a scensitive, JR-~sive incrustetion. I the presence
»f carbon dioxide, 1o reacyBn tcok place unless mcisture also was
present,  Photogragh .~1208R (magnificution &) shows the result
of acticn of pusc .oad azjP on copper in an atmosphere of carbon
uioxide and moisture,

5. kK sample ol cupric azide was prepared and found to have
the appearanc. shown by phetomicrograph !1-12102, attachzd. The
waturial was black and was found to be considerably mor- sensitive
tc impact than comm.rcial lcad azide, thoese having Drop Test values
of A and /9 centimcters, respectively.

[ ISCUSSION
QF T-SULT3:

‘ 6. when the thin inerustations formed by the reaction of the
copp.r strip and the lcad azide wer: detonated by the action of a
flame, th. resulting flashes were ‘invariably blue in color. This
vas taken as cviaence that coppur was an actual chemical constitu-
er® of the scusitive material formed, since the bluc flash could
not be duplicatua by subj.:cting a mechanical mixtur: of commcrcial
lead azide ana fine, onure copper shavings to the action of a flamus,
Th: sourd producud by the latter mixture was so slight that it did
not resembl. th: oxtremely sharp reports produced by copper azide,
Coprer szide explosions wer . casily differentiated from those of
lead azide itselt und.r siailar conditions. This differvneu in
scund :ff.ct was strikingly noticeable in Drop Tests of th2se ma-
te rials .

»

7. Th: reaction hotwoen the ilcad azide and copper was not
duc to the presunce of impuritics or special characturisties of
the sampl:s of Ll:ad azid: us:d,since the¥ w.r. analyzvd and found
fre: from rcactive lons asz shown by thoe following datas

Pure Commureial
Liad Agide _Luad izide
L« ad content, p.re nt 71.12 69,60

C,’ 9,68
AVCIHRY: -%T:.f%%. 29 . bh

Iron, aluminum, calcium, sodium,

potassium ilonc done
ilitrat.s, chloridus, acctates Nene ene
hcidicy None done




Ry

Py S R A

puap—

'Y

2, Th: zonzivivity to impact of cop: .r azid: propac.d iz ~on-
sid-rakl; sroat-r than that of commercial 1:ad dlldv, which i AN
faetur:a e as Lo b cunsaderably uosensitized, ogaral.ss

[
.
H
-
=
.
t

o-,
b
o

- s

Wfiormes in s nsiti ;tv of copper :nd load azides ar sucn, the
unsontrolled formetion of ith r azid. s hizhly obj.cticonabl . : .
th: sonsitivity earn var“ vory widely wit® the typ. of c”"std] fereoa.

CUILISTONS.

9. The resultz orf wn suoras b osts shon a w £ t.ndency
of coppr 3 furn $t9 nzide ms a rosult of y.otcngtd tact with
sithor comnoreial v op oo lead agide when mcistur. is prosent. The
pr.scne-. o7 earpon GhiexXid. aleon. has oo ddstinet off ot or Lois pe-
action,
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JCOM'™NDATICNS

U, as th. fotal oxelusicn of meistar: from leaa azid. under
the conaitions «f use is consia.red impeactirable, it is rocomm nd.d
that, th. usc of coppur alloys in cortact with lcad azide in ammuni-
tien bs prohibited,

FXPEPLE. ™AL
PROCTL LT

11. Th. crystalline load azid: was proparea by stirring mochan-
leally 4.7 grams of i:ad nitrate in <o oo, of vaver vhil: adaing
slowly Ze2 grams of sodium azide in 200 cc. of water., Aiter an addi
tionaul minute of stirring, th. mixture was filtorea by suction and
wash.d twiew by stirring the rosiduc on the filtor with about 5" ml,
of wat.r. Th. whit. luaa azide was farther leached froc of selubi.
salts by allowings the £iltr paper - outtluiqg th rreduct to stans
i a fann:l subm.rgod in a boaker of water for 4? heurs, Tho bat:h
was allowent Lo air-dry wofor: using.

1. Th varicus toram- coraitions vor. .btained by chargire
two d.siccaters with ealedum chlerize, “nd tue mor with eulphuri:
acid, dwrsity L0115, Dri:a cuckor “ilcxid. from a Kiy; g n.rater
vas passud intc tus of th d.uiecsters for o fw minuton, peier t
inserting the numb roo strips of 2lemed copper, upen which cas
plaz.d wither conee r2dad tead asida er s» of th pure azid , ac
roguired, Th d sicesders vr o6 ptad g an oz chamber holn al
5003,

13¢ The avprer azia wa: propar 4 e adding a seluticn of
five prame F oo L0 sdtrebe © 0 solation 0 Lwe ramy of scadum
azide, The durk oh eolab —cclerca procinitat.. which was imnedi-
atuly bhrown down was LG red by uct1u“, ana given a wator wach,

<l




follewed by aleohsl und ether wasnes, to hasten drying of the pro-
dust, The filter puper boaring th. copper azide was removid from
the Bichner funnel, and spread out on paper toweliing to air-dry.

14, The: sensitivity to impact tests were made with the Burecau
of MinesDrop T2st lachine, using a 500-zram weight. ©.02 gram of
material wa: usa. for ~cach test. )

15. Tleterminations of the lead contents were made in accor-
dance viith the procesdure prescribec in U,S. Army Specification
No. 5C=13-12. The procedure - used in testing for acidity and the

varicus metals and negative radicals were those prescribed in
British Laboratory liethod Ne, P.81.B.

REFTRENCES:
A. 0.0, 471.36/1197; T.5. LT1.86/765; 1st Ind.
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¥ic.. H. Rinkenbach, K. S. Warren,
Senicr Chemist, Asst, Chemist.,
Approved. ,/ . s Reviewed: .:' . i;“ wtalc
Hhe, D. D. Sager, '
Principal Chemist. Chemist,
Approved: | _" Porer w7
»Jo "l"o Gi*m,

Capt., Ord.DOpt.,
Chief, Chemical Dept.
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