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Reference: ...R. 572/57.

Abstract.

A previcus report B.R.D.L. No.l7/R/49 "Silver Azide as
a replacenent for lead azide in detonators' described
experiments carried out on the preparation and properties of
this substance and discusged its possible development as an
initiator for Service detonators. The results justified the
recomiendationg for further triale on performance and stability
and alsc for the continued development of the method of prep-
aration.

As a result of these further investigations it is now
pussible to describe a detailed manufacturing process for gilver
azide; this is the objcct of the prescnt report.

rThc original R.D.1336 methcd has been modified to give a
product of larger primary crystal size in the form of free-flow-
ing aggregates. The process is essentiolly the simultoneous
addition of scdium azide and silver nitrnte sclutions te a
vigorougly stirred bnsge solutionn of dilute ammonia; this is
fecllowed by the slow nddition of dilute nitric acid until the
mother liquor is 2lmost ncutrnl. The crystale ng formed in the
first stage nre reproduced in the second stange giving o virtually
unchanged product. By thies mc ng o yicld of over 94 per cent
isoobtwinLd. The tuapurature of .11 solutions necd not c¢xccced
2C*C.

The monuf ‘cturing proceéure h g been cvolved to use, with
the minimum of modifictiong, the ficilitice lrecdy cxisting in
the filling fictorice for the production of lei1d rzide. The
bateh gizc is 3 1b. nd the ~rrongemecnte for waighing, drying ~nd
»8icving the product we gimil-r to thoet in uece for lend nzide,

A mcthod ie deecribed for the safe chimicl degtruction of silver
azid¢ with rceovery of the silver ng thc chleoride.

Some of the properties of R.U. 1336 are given. It is highly
resistant to hydrolysis and has superior initiating properties
to lead azide. The product as made by this procegg isg gilver
azide of high purity as no additive is incorporated.

This report is confined to the masnufacturing method and
brief outline cof properties; an account of the development of
the process will be given in a complementary report.

Introduction and Object of Irvestigation.

The evidence in support of the active development of silver
azide ag a replacement for lead azide in detonators was set out
in the previous report (E.R.D.L. No. 17/R/49). It was shown that
gilver azide could be prepared in o granular free-flowing form
which was markcdly resistent to hydrolysis in the presence of
water and water vapour; thig product was leses sensitive than
mercury fulminnte. Recommend-tione were (1) performance nnd
etnbility trinis to be carried out, (2) the specinl explosive
propertiecs of gilver nzide to be considered for Service applic-
ation, (3) n mnrnufacturing process to be developed, The prescnt
report is concerncd with the 1rtter recommendntion and details 2
mcthod of prep .ration suit-tle for ~doption in the filling
fretorics. An ~ccount of the st-ges in the developuicnt of the
method will be given in @ following report.

/liethodg -criploycd.
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Methods employed.

Silver azide has o very low solubility in woter and there-
fore precipitates ir the Torm of a voluminous and ungatisfaoctory
product when prepnred by ordinary methods such ag direct inter-
action of sodium azide solution with a soluble silver salt,

The previous report described the simultnneous nddition of

godium nzide ard silver nitrate solutions to a vigorously stirred
bage golution of dilute scdium hydreoxide in order to obtain ao
free-Tlowing gronulnr form of silver azide. The granules con-
gisted of 2 large number of very small crystals, it being
intended to limit the primry crystal size and thus avoid highly
gensitive materinl. Scensitiveness teste showed that this hnd
been achieved but perform~nce tests for initiating power cnrricd
out by C.5.A.R. were unsatisfictory. It wneg therefore decided
to modify thce procise to give rather larger crystel size, subjcct
to a clost check con screitivencas,

By subetituting -rmuaonium hydroxidc for sodium hydroxide in
the binege golutior the nicegenry increasge in solubility to give
larger cryst ls w:ig obt ircd, The factore influenecing crystnl
gize "mé hbit nnd ~ugr.g:tc rformtion were studied, The in-
ercneged solubility impartcd by the usc of nmmonium hydroxide
reeulted in  proportion of thce silver being retnined in solution
At the cend of the simult "neous addition. Thigs gove rise to two
problems, (1) the rcl-tively low yicld oand (2) the treatment nnd
disposnl of “maonictl gilver solutions which rc known to con-
gtitute explosion hazards under certoin conditions. Finally
theee objectione werc overcome by following the sgimultneous
addition stoge by the glow "ddition of dilute nitric neid to the
mothcr liquor until nearly ncutral.

The ultim~tc 3 lb. process wag thus ¢volved nnd confirmed
Py o scries or € batches mrnufnctured on the cxperimental initiantor
plant at Woolwich.

The egsential features of thie proceess 2re good agitation nnd
relotively slow development »f the crystnls; no heated golutions
' arc necessnry "nd 2(°C. is tht effective tempernture at all stages.
Thieg avoide poseiblce difficulties due to the volatility of
ammonia, hydrazoic acid and nmmonium nzide.

Every e€ffort hos been made to adopt the facilities and follow
the procedure in use in the filling fractories for the production
of gervice lend nzide; in the detniled Appendices of this report
attention is drrwn to the differences from this proccdure.

The mnrked chenic il gtobility of gilver ~zide cuged some
difficulty in c¢volving ~ mecthod for its safc destruction; the
gtandnrd lcod :zgide method uging godium nitrite and ocetic acid wne
uneuitable bureuse of thi low golubility of silver nitrite which
is frcely forincd. By subgtituting nitric acid for .cctic aNcid;
which dccoupoges gilver uitritc much more rendily, - s~tisfnctory
process wae worked out, It should bc noted however thot chemiczl -
destruction »f esilwcr -zide hng leges 1ititude thon that of lend
azide. By trcatment of the liquore with eodium chloride the
gilvcer niny be recoverced e eilver chloride.

Resgults nd conclugiors,

By using the procese deeeribed silver nzide ies produced in
thce form of free-flowing gereg teg 'pproximately C.1 mm. in gigze.
S8ilver azide his ;i strong tundency to crystallise in necicular

/habhit
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habit but by thie method the individual crystals in the’
ageregates are evenly developed to approximetely C.C2 am. with
no pronounced growth on any face. Reproduction of the process
and the product has been good over the series of gix plant
batches.

It is proposed to retain the designation of R.D. 1336 for
the silver azide made by this method and sufficient results are
now available to give ite main properties. Its marked resict-
ance to hydrolyeis has been confirmed and chemical analyses
indicate that R.D.1336 is virtually pure silver azide which is
to e expected in n process where an additive is not included in
the final product. Ite initiating efficiency is superior to
that of Service lead azide. Preliminnry results of compatitility -
trials indicate no renction with copper, aluminium, tin or
nickel undcr dry conditions ond under moist conditions only copper
exhibits ndverse effects. Sensitiveness tests on R.D. 1336
show, in general, that its choracteristics are similar to those
of lead azide. Electrostntic tests indicote that a relatively
high energy spark ie rcquired for ignition, thus k.D. 1336 is
not considered to presint undue risks in handling. It Ig
cmphngized thnt conegider-ble work ies in progresge in E.R.D.L. nnd ™\
AR.E. on theee nd other propertiecs of R.D. 1336 which crnnot
thercfore be ~uthorit tively expreescd in the prcsent report.

Although the standard lead azide plant can be used for the
production of R.v. 1336 the procese time ie longer because of the
necessity for slow crystallisation to avoid very small and also
acicular crystal formation. Thie time could only be reduced
at the sacrifice of yield or by precipitating at a higher temper-
ature; both expedients are considered insdvisable. It ie also
poesible to improve further the running properties of R.D. 1336
by more rapid drying and also by washing the product with a
hydrophobiz solvent suach e petrolecumether; it ies thought that
the filling Taictorice would wish to avoid these proccdures and
they have thercfore been owitted, i7ith the recommended process-
ing thc bulk deneity of the product approximntes to 1.¢C ym/ml.,
put it is possible that continudd mr-rnuf cture may extend the
upwird trend which hns becn observed in the trial runs.

From the 7icwpoint of crystallisntion theory and practice
the most important conclusion relates to the reproduction of the
crystnl growth pnttern in thce second estagc of the precipitation.
This occurs rather remarkably despite the decrcasing solubility
of gilver nzide in the mother liguor a8 the nmnonin is converted
to ammonium nitrate, This will ¢ discussed more fully in the
development report.. :

Recommerndntions.

I
It is recommended thit the process ng described should be
adopted for the monuf-cture of gilver azide to give a detonnting
composition, designited R.u. 1336, of superior initinting power
and grenter resgistonee to hyarolysis thon lend nzide,
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‘Appendix I. Description of Plant.

1, Plant for solutiors.

(a) 8ilver nitrate. Silver nitrate solution is affected on
gtorage particularly in the presence of light; and it is there-
fore proposed that the required quantity of silver nitrate
crystals should be weiched out and made into solution before each
bateh of silver azide is prepared. The solution should be
filtered into sn aspirator mnde of brown glass or suitably darkened
before use.

(t) Sndium nzide. The solution is prepared in a 25 gnllon
gtninless steel tink, Fitted with 2 stirrer operated by n comprcssed
air motor. A streqinline filter nnd 25 gnllon storage tonk ig re-
quired. An exhaust fan adjocent to the toinks is necessary. Thie
equipment is s for le:d rzide production.

Note: The storage :nd h-ndling of sgilver nitr-te rnd other chimi-
cnls such ng nitric ncid should be z~rricd out in » building ~way
from the possibility of cont-ct with sodium ~zidc,

(¢) No specinl cquipment ig neccssnry for thc precparation of
ammonia and nitriz ~cid so2lutions. Strong ~mmoni~ should only be
handled under concitione of good ventilation., The use 9T glnes
meaguring vesgscle nd contiineres neceseittes great core to nvoid
brenkages and contamination by gl es frogments, All s:lutione
including distilled witer nd methylated spirit must be Ziltered
before usc; hardened fet filter pripers of the Whotman No, 541
type are suitoble for genernl use with gravity filter funnels,

2. Plant for precipitation.

The gervice lead azide bullding unit is suitable i.e., fore-
room separated by blast walls from precipitating chamber adjacent
to motor house. Except for special operationg, manufacture is
carried ocut from behind the vrlast walls, with cbservation by means
of suitably placed mirrors. An exhaust fan must be fitted to the
precipitation chamver., Precipitation is cerried out in s 1( gall.
stainlese steel tilting pan fitted with a rubber covered stirrer
rotating at a fixed speed of 77 ¥ 2 r.p.m., the clearance relow the
gtirrer veing 2 iriches. In use the pan is kept tilted approxi-
mately £° away from the vertical, corresponding to one half turn
of the tilting wheel.

The contents of the pan crc maintained at 2¢°C. (¥ 29) vy
water circulated by na rotary pump through the pan jocket from a
gtenm heated and thermostaticnlly controlled calorificr, A therio-
graph is fittcd in the circul-ting strc-m with ite disl in the forc-
room go that the tumpernturce of the water entering the pan through-
out the precipitation is recorded. The precipitnting building
should be provided with 1 sump 1:rge enough to t ke the mother
ligquor and wash liquors, i.c. appraximitely 5C gnllon crpacity with
filter before disch rgc into the drvin, The re-~cting solutions
are cont~ined in gl ss nspirrtore fittecd with const-nt hend devices,
and situnted in the forcroom. The solutione re run into the p n
through cloth filtcre ind gutts perch» tubcs passing through the
blngt wall leding into gutt~ pcrch: feed funncls in the precipi-
tating pn. Trhe fecd funncls re mounted in the pan with their
lower outlcts just touching the surfnce when 10 litres of liquid
arc in the p n, md locited 3/4 inch from the pan wall nt the
opposite cnds of Y dinmeter SC° from the pan lip. For gilver
azide it is recomacnded th-t the feed funnels should have n bore
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nf 3/8" (for lead azide the bore is only 1/4").

After the final waghing, the pan is tilted to its full
extent and the precipitate ig discharged into gutta percha
drying pots, by water from a gutta percha spray tube fitted
ineide the rim of the pan 2 inches below the top. The two-
handled drying pot has a perforated false bottom covered with
a cambric disc and held in poiition by a gutta percha ring.
The R.D. 1336 is retained on the cambric, and the liquors pass
through into the lower part which ie provided with an cutlet
leading to a suitable trap.

3. Plant Yor drying and gieving,

The cold air drying method as used for Service lead azide
is employed. Approximately 1% 1b. of wet R.D. 1336 igs washed
with induetrial methylated spirit and cold asir is passed through
by meang of a water operated ejector from a train of sodium
hydroxide drying towers. The volume of air is checked by a gas-
meter,

The standard aluninium alloy sieving machine as usged for
Service lead azide ig enployed, subetituting a 40 B.S.S. stainless
steel mesh for the silk mesh of 1C0 B.S5.S5. aperture,

/Appendix II,



Appendix IT.

liaterials reguired.

N 1\.1§;é;.:}.a1 Specn, No. [Qty. for one | Approx. quantities for
or des- % 1b.,batch 12 batches. Remnarks.
cription. gms. 1ETa Ib.
1. Scdium Azide CcS778A 650 T8 17.2 As for lead
azide.
2. Silver Pure 1700 20.4 L5 .
nitrate
.880
3. Amncnia pure 368 Lel2
L. Nitric Acid 1,42 1155 13,4 30.5
pure
5. Ind.Methy- Litres Litres Gallon
lated spirit | 1128 250 2l 6 As for lead
azide drying.
6, Distilled
water 2C0 2,00 585
?. sodiufﬂ I'Iy“
droxide y 5 3B, 20 For drying
* sticks. towers.

l. Scdium nitrate

.
.

;5. Scdium chloridc

2e Nitric acid

e ——

LN

For destroying 1 1b, of silver azide.

e

As for lead azide
destruction

1l.42 pure

rure

...“émé;.
600

560 )

Small quantities of
solutions of these used
for destroying liquors

) etc. after precipitation.

Y

In the abcve tables no attempt has been made to estimate the cost
Except for silver nitrate, information from the
filling factorics is available from D,O,F.(F) and the Chief Chemical

of these materials,

Inspector,

500 gms. (Novcmber 1949).

Silver nitrate purchased by C.S./E.R.D.E. cost 90/= per

/Appendix III.
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Appendix 4. Procesgs Instructions.

A. Preparation of sodium azide solution.

;[ Add 24 1b. of godium azide to 95 litreg of disgtilled
water and stir until dissclwed.

2. Draw through streamline filter into the storage tank.

3. Adjust the concentration by the addition of distilled
water to a density of 1.0644 gms./ml. (108 gme./litre).

4, Dilute to a concentration of 65 gms./litre for use.

B. Preparation of silver nitrate solution.
1. Weigh out 204C gms. of silver nitrate to ¥ 1. gms.

4 Dissolve the sc¢lid silver nitrate in about 3 litres of
warm water (35CC) and filter,

D Make up the volume tc 12 litres with distilled water,
giving a concentration of 17C gms./litre. This allows
10 litree to be run off for the batch of silver azide.

NOTE: As soon ag the silver nitrate solution hags been made it
should e kept in - brown glass vesscl.

C. Preparation of ammonia gclution.

The stock .88C aminonia is estimated in the following mander:-
1. Dilute 10 mle. of stock solution to 250 mle. with water.

AR Take 5 mlg. of the diluted solution and add 50 mls. of
N/1C hydrochloric acid solution.

&, Rack titrate the excess hydrochloric acid with N/10 sodium
hydroxide uging wethyl crange as indicator.

1 ml. N/1C HCL = C,0C17 gme. NHgz
1 litre of .880C ammonia usually contains 25C - 280 gms. NHg.

D. Preparation ef ritric acid solution.

1, Dilute 1.35 litres of nitric acid of specific gravity 1.42
to n volume of 12 litres.

2. Take 2C mls., of this solution and titrate with N. sodium
hydrcxide sclution using phenol phthalein ag indicator.

e Adjust the concentraticn by the addition of distilled water
to 11C gmes. HNOgz/litre.

/E.Precipitation



E.

Trecipitation of R.D. 1336,

Js

9.
1C.

Il

12,

13.

14,

15.

16.

Add stock .858 ommonin solution »nd distilled water
to the precipitating pan to give 368 gms. NHz in n
final velume of 16.87%7 litres.

Tilt the pan 1/2 turn of thc tilting handle.

Stort stirrer at 77 T 2 r.p.m. ond ndjust the temper-
ature to 20°C, (¥ 2°) by circulating wnter from the
calorifier ot 2C°C, through the jncket,

Adjust the temperaturc of the sodium azide and silver
nitrate solutions to 20°C. (¥ 20).

From enlibratcd epirctors add simultaneously 3.0 litres
of 170 gme./litrc silver nitrite gclution ~nd 3.0 litres
of 65 gnme./litrc godium -zide solution, through the
gutt. pecreche foude during S minutes,

Then add simultancougly during 14C-minutcg the remin-
ing 7 litrce of ench solution,

Continuc stirring for n Purther 5 minutes,

Add 10 litrees of 11C ems./litre nitric acid sclution

ad justed to 20°C. (* 2 ) ot the rate of 1 litre during

15 minutes (i.c. during opprox. 150 minutes).  at the

¢nd of thig -ddition, the pan liquor should be =slightly
alknline when tested with & litmus pnper.

Continuc stirring for further 5 minutes.
Stop stirrer 2nd ~llow to settle for 2 minutes.

Tilt pon 2nd decant mother liquor through a filter box
fitted with 2 cambric filter cloth into the sump.

ndd 35 litres of dietilled woter to the precipitnting pan
through thc gutto percha spray, stir 5 minutes, settle

2 minutecs, nnd deennt the wnsh liquor through the filter
Pox into thc sump.

Repent the woshing twice more.

Replnce filter box by a guttn percha drying pot fitted
with o l=arge gutta percha funnel wmnd tilt pan to ite full
extent.

Waegh e nearly e possible one half of the R.D.1336 into
the drying pot by meong of the w.iter gpray, the wash
winter running through <« tube into the sump. Drnining ie
completed by vicuun, not ctxceeding 10 cme. of mercury
driwing excees witer into N trap.

t/ash the precipit-te with 500 mle. filtcered industrinl
mcthyl ted spirit, connecting the gutt: perchn tukbe from
the drying pot to 'n ~egpirntor outeide thce precipitating
chamber, "nd using - vreuum of not more thon 10 cme. of
mercury to remove the contoniin:tcd methyl-ted espirit.
Repe~t woshing with - further 500 mls. methe.

7RI
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i Remove the drying pot to the drying compartment.

18. Repeat procese washing the other half of the R.D. 1336
intc a second drying pot, and washing with methe.

Drying of R.D. 1336.

1. Connect drying pot to drying train in order of (i) gas
meter, (ii% tower containing sodium hydroxide solution,
ijii) two towers containing sodium hydroxide sticke,
ivg tower with cotton wool filter, (v) drying pot,
vi) gutta percha trsp, (vii) vacuum connection,

2. Pase 8 minimum of 300 cubic feet of dry air at a rate
of not more than 20 cubic feet per hour through each
pot.

Sieving of R.D. 1336.

1. Arrarge six papier machi: receiving pots on the sliding
tray.

A t/ithdraw the pote under the sieve and transfer an OpeENn
drying pot to the rack of the sieving unit.

&ia Invert the drying pot rack from the forercom by ziving
the tilting arm a sharp jerk, completely &mptyins the
R.D. 1336 on tc the sieve.

4, Operate the vibrator frowm the foreroom and gleve fer
© 40 secs. .

5, After 5 minutcs, thc opcrator uay cnter the sicving com-
partment and obscrve whether all the compoeition hae
pasecd through the siceve.

B If any composition ieg still 1lcft on thc sicve, rcpeat the
vibration (normally onc period of vibration will be
gufficient).

< Mn ‘/hen all the composition hoe been sieved, the operator

must nllow 2t lo-st 15 minutes before touching “Mp part
of the npparatus or pots.

8. The pots arc token off one at o time, brushed gently
to remove nny powdcr on the outegide, pliced in a earry-
ing box nnd removcd to thc mngnzinc.

9. Plocc a further six rcceiving pots on to the receiving
tray and rcpent the operatione with the second drying
pot.

1G-w After all the composition has been removed from the

gieving room the operator may remove the residue cn the
sieve by means of a low vacuum through a rubber ended
gutta percha tube connected to a gutta percha trap con-
taining water.

1l. Remove any spilt composition by means or damp cotton

wool swabs,
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Appendix &,

The Chemical Destruction of Silver azide.

Silver agzide is more difficult to destroy chemically than
lead azide. Firstly, it is more resistant to acid hydrolysis
and secondly, when treated with sodium nitrite solution a
goluble silver sgalt will give a flocculent yellow precipitate
of silver nitrite. Thus when sodium nitrite and acetic acid,
as used for lend nzide destruction, are added to silver nzide,
the ingeoluble eilver nitrite is formed. Silver nitrite is, how-
ever soluble in mitrice aeid nnd by using nitriec aeid inm plice
of ncetic neid it is posesible to destroy silver ngide sntisfoct-
orily.

During the course of this destruction silver nitrite ie
formed and then dccomposed by exceses nitric neid ~nd thies pro-
cegg must be ¢ refully controlled to ~void cxcess nitric acid
becing ndded to the unchinged gilver nzide which wmight result in
the liberation of hydrazeic ~cid. 4an cxccesg of sodium nitrite
is therefore mrintinced during the brenking down of the azide
radicle: the subscguent ddition of the excesgs of nitric ncid
convertg the gilver nitrite to gilver nitrnte, lenving o clear
solution,

The gilver in the solution is recovered by treatment with
godium chloridc to convert to the insoluble gilver chloride which
Is then filtered off, The et ges of destruction may be cerried
out in stninless stecl vesscle as uscd for lend azide but chlorides
ghould not be nllowed to be in contict with this metal.

It is emphasized that in destroying silver azide there is
congideranly less latitude in the operation as compared with lead
azide destruction, This is particularly important when bulk
guantities are being handled. I1f the following procese instruct-
long are carried out there should be no difficulty in avoiding
both incomplete destruction of gilver azide and the liberation of
hydrazoic acid,

Iq‘;w also important to note that the physical form of the
gilver agide can e€ffect the ease of chemical destruction. For
exomple, if gilver azide is digsolved and precipitoted out from
ammonin solution it may be destroyed more rendily. The process
instructions refer particulorly to silver azide in the physienl
form of R.u. 1336.

Beciuge of the conesiderctly higher commercinl volue of eilver
ag comp:ired with lend, it ie recomicnded thnt waste gilver agzide
gshould be chumicnlly destroyced rather thon burnt in ordcr to
re¢cover the sgilver, '

A. BSolutions reguired.

Nitriec acid: 2CC ml. of nitriec acid s.g. 1.42 is diluted
for each litre ags used for destroying.

Sodium Nitrite: As for lead azide destruction. Used at 150
gr/litre, This solution should be filtered
before use.

/R.Destructicn



B. Destruction of remaining eilver azide in the psn after
the reuoval of the batch.

1. Add sbout 45 litres of distilled water through the feed
tubes and start stirring. The fan must be on through-
cut thies operation.

9, 4dd 2 litree of sodium nitrite solution through the central
" destroying feed as used for lead azide.

3, add 2 litres of nitric acid through the same feed during
a period of about 15 minutes.

4, Inspect after 30 minutes when all solid should have dis-
appeared.,

5., When sgolution clear, discharge into sump.

C. Treatment of mother and'wash liguors.

1. after the previous operation add 2 litres of sodium nitrite
golution to the sump followed by the gradual addition of
2 litres of nitric acid.

9, aofter standing for st least 1 hour the liquor may be disg-
charged through the filter into the drain.

D. Destruction of R.D. 1336 _in bulk.

The following refer to the destruction of 1 1k, of RaDs 13356
irn. the prccipitating pan. The gusntities may be modified ag re-
quired fcr nore (up to 3 1b. in the case of a complete batch) or
less, as when using s~ smaller veasel such as the lead azide type
destroying pan. There is some liberation of nitrcus fumees and
zocd ver.tilaticn is essential.

1. Pour 15 litres of distilled water into the precipitating
pan and car=fully add the R.D. 13386,

92, Retire behind the vaffle wall, arnd start stirrer, and esr'ter
& minuteg add 2 litres of sodium nitrite golution,

3. .dd simultaneously, through the feed tubes, 2 litres céch
of sodium nitrite ard nitric acia solutions. Thig oper-
ation should take 4C minutes.

4, OCentinue the addition of a surther 2 litres of nitric acid
orly, during 4C minutecs, and zontinue stirring for 3C
mirutee.

5. 4 clear sclutior. should then Dbe obtained, if not, stirring
is contirued.

6, Filter the scluticn through a fine cambric filter cloth
into ar. earthenware cr other vessel (not stainless steel).

7. 4dd with hand stirring ore litre of sgodium chloride scluticn
containing 2CC grm. NaCl.

8, allow to settle, preferably for at least 4 hours, and
filter through o fine filter cloth. The filtrate should
show rno precipitate on the addition of further sodium
chloride solution.

/9
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9. The filtrate ig washed into the droin and the gilver

chloride on the filter is washed with water and dried.
« sauple should be teeted in o flame to confirm coim-
plete bgenee of explosive matcrial. The yield ie
4CC grame cqguivalent to 92 per cent on the silver,

Washing of utengils cte., nfter preparation of R.D, 1336.

Ly Funncle, filter cloths ind swnbs may be sorked in wenk

destroying solution, wnghed with dietilled woter and
used “gin,

2 The methylnted spirit wneshes nre mixed with excess

nguecoue liquore for desetroying with solutions nsg for
theege liquors, alternntively the epirit wnghes may be
colleetcd for burning.

e Drying pote nrc trentcd with wenk destroying solution

then thoroughly wnshed before use ngrin,

4, It should be noted thnt the use of trop-water should be

ovoided throughcut the monufacture and destruction of

gilver ngzide becenuge of the formation of insoluble sgilver

galt precipitates,
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appendix 6.

Summary of Properties of R.D. 1336,

Some of the properties of silver azide were described
in the previous report, and, in general, this data can also
refer to R.D. 1336 prepared by the present method. It should
be remarked that considerable work is at present in progress
(January 1950) in E.R.D.E. and ...R.E. on the examination of
typical R.D. 1336 plant products and the results indicated in
thie appendix should therefore te regarded as preliminary,

1., Physical Properties.

R.D. 1336 is in the form of white granules consisting of
irregular aggregates of a particle size of the order of O,1 mm,
The individual crystals in the aggregates are approximately C.C2
mm. in size. Typical appearance ig shown in Figs. 1 - 6 which
algo indicate the growth in the two stages of precipitation.

The crystals are orthorhombic and are free from prcnounced growth
on any faces, feor example, the product is free from acicular
crystals. It is important that thie general crystal size and
gshape should be maintiined in production ag it is known that very
small crystnls nand ~leo 2ciculer habit will result in lower
initinting efficiency.

R.D. 1336 hog = denegity of 4.98 gm./ml. Thie is bosed on n
geries of 17 detcrminationg giving resulte ¥ 0.03, thue indicating
congistency of the product :nd freedom from voids ~nd mother
liquor inclusions. The pp-rent bulk dengity of the 1latest
plant batch (XT.49) is C.96 gm./ml. ~e determined by the standard
lend nzide/butyl ~lcohol racthod. R.D. 1336 has therefore n
glightly highcr true deneity ~nd apprecinbly lower ~pparent bulk
density th-n Scrvicec lend ~zide. It is poseible that on continued
production higher bulk dcnsity would bc achicved; thie in fact
wae the cxperience when Scrvice lend nzide was introduced.

R.D. 1336 flows freely but owing to ites aggregated nature
its manipulation appears different from that of sgingle crystal
forme of lead azide and lead styphnate. Its flowing properties
are rather more critical than lead azide, for example, more rapid
drying cr washing with 2 hydrophokic solvent such as petroleum
ether will give the best flowing material. Using the procedure
given in this report, however, the typical product may be handled
satisfactorily in the smallest scoops likely to be encountered in
£filling.

R.D. 1336 ig discoloured by exposure to strong light as is
lead azide, but there is no evidence that this has any deleterious
effect.

2. Chemical properties.

R.D. 1336 is a very pure form of gilver nzide as shown by the
following analytical resulte -
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sample A Al VL.
e 4gNg." s N rad- [4C hrs.in Po0;
jelle 1, in vacuwi.
Lect XT.d4 185G T8l 6g,5 99,7 127.86 27.H4 Get L
Lot XTu45 e & T8 1 T
Let XT.49 72,0 T2, Nil
Thecretical 72.0 28.0
AGN3

The compilaticn ¢f a chemical specification is in progress
“r‘y SIP.RII., EIR!D.EI

Ite ~hemical destructicn has alregady teen des~ribed in the
previcus appendix.

The rcsults of hydrolysis tests on.R.D. 1336 have foullcwed
those <iven in the previous report. Under very drastic test
ccrditions Let XT.44 has shown ne hydrclysis with the copper stri;
methed, namely, sample woistined with COg - water and subjeeted to
£0C, for 3 days (8.P.R.I. test). Under mild test conditions
reprecentation saniples gept cither mcigtened with water or in 1CC
per cert relative huuidity for 7 weeks over fluctuating 10°C, -
20°C., showed nc gipn ¢f hydrolysis. Under gimilar teet conditicns
tc the gahcve lead azide givees prenounzed depogite of copper azide.

Compativility tcets in pregress on egilver azide indicatce nc
reacticn with copper, aluminium, tin or nickel under dry zcnditiors.
Urder mcist cconditions c¢only copper txhibits adverec e¢ffects.

Thege toste are buing centinued by S.P.R.I. and also in connection
with filled dctunaters by . h.hi.

5. Explceive prepertice.

R.D. 1336 ig of the same order of scngitivences te impact

as Service lcad azidce. Pieurc of inseneitivences of typical
bateh (Lot XT.i47) = 2C. 2.D.1336 doce not appear to be moere sen-
gitive te frietior. thHan lvad azide.

Teste 1r progrese By S.adliey WRBe, Indicate that R,D. 1336
has urueual genaitivencse chara~teristice when wetted with water,
Thus althoush its impact sensgitiveness is not reduced when wet,

ite Tricticrn sensgitivenese is decidedly less and it will not ignite
er ‘sef't wecd. Tte prcpagating ptwers are less when wetted and
R.D. 1336 therzfure appears to pe sarer for transport in the wet
genditicr. On the ccnclusion of the present tests a decision will
be made repardir.g recommended transport prccedure.,

Silver azide of the R.D. 1336 crystalline type presses well
irtc sleeves and has supericr initiating power as compared with
Service lead agids, This supericrity increases with increasing
diameter ¢f the column. Teglts ire in progreis bY Heasebe; woR.li,
Teste on electregtatic propertics have been carricd out. in L.R.D.E.,
ierition cnly cccurs with gparkhe of high ¢nergy and it is con=
gidered that there . re mo wxceptionsl clectrostatic riske opeogi=
ated with this miteri-l.

Jurine the gcoursge of developuent onéd m nufrcture of R.D. 1336
/mmny
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UNCLASSIFIED

many tatches havé been prepared and handled without incident.
It is therefore considered that the production and use of this
initiator can be confidently embarked upon with this experience
already available. At the same time it is to be remembered
that R.D. 1336 is a new composgition which belongs to the most
gsensitive class of explosives and only ccntinued production for
a lcng pericod- may reveal all its characteristices in manufacture
and applicaticn., :

S.Noel3L
M. N0, 68/50.
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