22,66710 GRANULATED AMMONI UM NI TRATE PRCDUCTS This inv@ati®dn coneérns: * .
anmonium nitrate prill. as used in‘expl osive fornul ati ons such as ANFO

(which is anmoni um 5 nitrate (AN) prill Tontaining absorbed fuel oi 'z‘{@b’l P

at -a |l evel “of about 6% by weight or higher) and HANFQ, or "Heavy ANFO'¢

which is a blend of AN pgpAvufefepNoEioRFEMCRYTRASR SkBDbVTTLE. 10
Expl osi \f/%rade anmoni umte_prl—l'l_(‘h__'"'E@N"—l'l') I's required

to be su i-ent Iy porous te be able to absorb,the gquantity qf fuel oil .
needed for an eff ffv’en‘é%th’o%‘Pv%%n‘é%ﬁ‘ﬁ%s?‘f"?‘ﬁﬂlu@oflé';%i‘?{re idi} &8 used
i ndi cat ed campasgiliosive bfopmilatiensesschyasnANBOl Kwheehi iy, andnckbium

ffect b d ill_f t I ti.al t
cont ent %of FHE Ry RLF (5= ST e el LR shEotRRE: Shftckinar i "
smal | per cerliewgﬁél. off vabbaut (6% by weidglt wer ghiyhen)t Apdc HANESL, ecbrpr tlﬁumyat

the base of 'p““l'ﬂl&?m% és%&g@vgg % %ﬁp p}:\ﬁ§8§5 Q@f%ﬁ%lo

e.g. 0.1to % b e size I's usually around 2 to
3 mm di anet @rxplblﬂl‘f%w ger dianeters are not excl uded In the Applicant's
Eur opean patent application 25 (published as EP-A-0 542 545 on 19. 05. 93)
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conditions under which the residual small percentage.of
water;(up to 5% by weight) in the collected product at the
) base of the prill tower is removed by a drying process (down
20 to e.g. 0.1 to 0.2% by weight). The size of EGAN prill is
usually around 2 to 3 mm diameter, but larger diameters are
not excluded. '

_ In the Applicant's European patent application
25 (publlshed as EP-A-0 542 545 on 19.05.93) a process is
described for producing predominantly monosized prills of AN
in a prilling tower by a modification of the process
described in published EP 0 320 153. The essential
disclosure relating to the_"modified process" is as
30 follows:-
"It is known from EP-A-0 320 153 that thé'disintegration of
a 1iquid jet comprising a highly concentrated solution of
ammonium nitrate can be controlled so as to produce a
substantially monosize distribution of droplets and hence,
35 on solidification, particles. The disintegration is
controlled by causing the piate, wherein an orifice which
produces the liquid jet is located, to vibrate at a
predetermined frequency and in a plane substantially
perpendicular to the direction of flow of the liquid jet,
40 thereby inducing a so-called asymmetric disturbance on the
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perpendicular to the direction of flow of the liquid jet, 40 t her eby

i nduci ng a so-called asymetri-c di sturbance on the '6950GB 2 surface of
the liquid jet. The vibration is reguired to have an anplitude which is

substantially smaller than that used in other systens wherein the orifice
containing plate is vibrated in a plane parallel to the directiong of flow
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i5 successfully applled to the prllllng of fertlllzer grade  :‘
ammonium nitrate. It is known in the art - that fertlllzer ;;
grade ammonium nitrate is required to have 4 hlgh bulk R
density, and to be relatively non- porous. In order to.
achieve these desired propertles the fertlllzer grade.'

20 ammonium nitrate is produced from a hlghly concentrated
ammonium nitrate solution having an ammonlum nltrate E
concentration of at least 99% by welght which is known in
the art as ammonium nltrate melt or molten ammonlum nitrate.
Prilling of ammonlum nitrate solutions hav1ng ammonlum

25 nitrate concentrations of less than 99% by welght e.qg. 96s
by welght produce a lower den51ty, porous,_and physically
weaker material which is not as ‘suitable for use as a
fertilizer.

N

30 It is also known to use ammonium nitrate as an explosive, -
however, the required characteristics'of-explosive'grade
ammonium nitrate are different from those of fertilizer
grade ammonium nitrate in that explosive gr&de ammonium
nitrate is required to be relatively porous so that it is

35 able to more readily absorb the various additives and
conditioners used t0'sensitize it to detonation' Thus, in"
the preparation of explosive grade ammonium nitrate it is
requlred that a solution having a low concentratlon of
ammonium nitrate, i.e. less than 99% w/w, is prilled and the



however, the required characteristics of explosive grade ammoniumnitrate
are different fromthose of fertilizer grade ammoniumnitrate in that
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are of a frequency determined according to an expression

which is different from expression (1).

Accordingly the present invention provides a prilling
20 process wherein a liquid comprising between 90 to 98% w/w
' ammonium nitrate is caused to flow through an orifice in a
plate'thereby forming a liquid jet and that as the liquid
flows through the orifice the plate is vibrated in a plane .
substantially perpendicular to the direction of the liquid
25 jet thereby producing a asymmetric disturbance to the
surface of the liquid jet and the frequency of the vibration
~ at/or within 10% of the optimum frequency as given by the

expression: _ 1
forr = ug. (m.29-%.45(1 + 32)° N 3

30 wherein forr is the frequency in Hertz, uy is the velocity of
the jet from the orifice m.s" 1y, d is the diameter of the
orifice (m), z is the dimensionless group (Wej)°°5.(Rej)'1,
Weq is djujzp.y"l, Re is'djujp.g'l, p is the density of the
liquid (kg.m™3), y is the surface tension of the liquid

35 (N.m 1) and g is the viscosity of the liquid (Ns.m‘z)._

One of the differences between the prilliﬁg of fertilizer

grade ammonium nitrate and explosive grade ammonium nitrate

is that the physical properties, in particular the viscosity
40 of the ammonium nitrate solution, influences the



surface of the liquid jet and the frequency of the vibration at/or within”
10% of the optinmum frequency as given by the expression: [err] 30 wher ei n
[err] is the frequency in Hertz, uj4is the velocity of the jet fromthe
orifice [err], [err] is the dianmeter of the orifice (m, z is the

di nensi onl ess group [err] , [err] is [err] , [err] is [err] , p- |s t he

d 1 qleg®
forr %ﬁgﬁ“ 1950 0F I8 [dropd Aot O e e (h R ences
bet w&&i§ IR 1the Firesteriss i derthp a%l’&’%%%%h?%m(?ﬁtlzﬁt deSRATERS 0sive -

grade;haamapﬁmmnmﬁfétf@n@ tdatvibeativsi efl e opeifies, cbﬁtaahﬁ_ngul ar the *
Vi scosi of the arnnnlyn1n|trate spol ution ﬂ%?é” ggs -t he

hydr géﬁtlfyfm cs'nbef x{:rpecoﬁzota hoimirim Aol ’b’r%’éae%% $ vent i ng t he
&i r estigusie Jm‘antﬁlar exjglessithay Doty thakrof ramnoniopt nm;mateeqlaérucy of

b f -
i tr or Badlo el 5'““7’%3% Auflblodh S R SEORESKRORCEROD U
ni t r d0Bges Emriaelasidakiquid TRs, aqwmuwml%?e @l'ution is no
| Ong%rxp%'éécfl\orﬁcéﬁ | 'g‘“":; ld.us as m&twducg%ﬁ%wﬁtfp@wgﬁfaﬁatgsésonb( é) ] but

is avis ul e i es ich ar e escri be

expr &&si% h2)a %ﬁ%‘: é)%?%\@??ém%%??}%l g? 8 an@®viscid flow |>/s |
oot &Mﬁmﬁltﬂﬁnmhetweaﬁminvidmndwam@sviqcnd fhewliqundtlabtaps than 1.5 cP
(0 OO ehsald | ) ﬁé&eé‘ %rx?féé é‘z(%)of SRS U L1 8018 ?Bgé‘ighé te, whereas at

ghér UTscdsities exp re 'S NOr € appropri a e plate used in
the Br-i8 Idmg(q:)-rQﬂﬂeE;sN&sn etrlmnye:mzreeﬁmnl hlblaﬂ WPURLAHIMeEE al so be .
di shegh fattaé tﬁ%féé&"&lﬁgﬁéﬁ&%éémiég éﬁﬁi‘éésibﬁe (2 tlls»,e pl ates

General'l y "each
more approprlate.
15 _

The plate used in the prilling process is géﬁeraiiyeCipculaf
in plan view and may also be”dished'such:that théfliQuid'jet
issues from the convex side of the plate. Generally each -
plate contalns a plurality of orifices, for example from -

20 2000 to 3000 per plate. - Although the v1bration of the plate
may be through a rec1procating translatlonal movement 1t is
particularly convenient to vibrate the plate through a
reciprocating rotat10na1 movenient wherein the axls of _
rotation is through the plate, e.g. through the centre of

25 the plate, in a direction generally c01nc1dent Wlth the o :
direction of the llquld_jet or jets produced : _ SR \-/_

Where the vibration is through a rec1procat1ng rotational
movement it is preferred that the vibration has an amplltude
30 equivalent to 1075 to 1073 radians of rotatlon.

The 11qu1d from which explos1ve grade ammonium nltrate is'
usually produced comprises a solution contalnlng from 90 to
98% w/w ammonium nitrate, more usually from 92 to_95s w/w

35 ammonium nitrate. -

The liquid jet formed by the orifice has a‘veloCity which

depends upon the size of the orifice and upon the mass flow

rate. The orifice is usually in the form of a- czrcular hole
40 having a diameter from 0.5 to 2 mm, e.g. 0.75, 1.1 or



plate . ‘contains a- plurality of orlflces for exanple from 20 2000 to 3000
per plate Al t hough t:he vi brati on-of theéglate may be through a

reci procating translational novenent it particularly convenient to
vibrate the plate through a reciprocating rotational novenent mherein the
axi s of retatlon is through the plate, e.g. through the centre_of
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the teachi ng of IS a erred that the fl ow t hrough
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Simladdy, it is preferred that the Reynol ds Nunber does not 5 exceed
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81ze of the EGAN prills. Increasingly the explosives art
is recognising the differences in performance (such as
sensitivity to 1n1t1atlon, strength water-resistance, 011
' absorbance, V.0.D.) that arlse from use of different origin
EGAN prills. Attention is now being directed to
20 "engineering" desired properties for selected appllcatlons
so that a range of differentiated EGAN products may be
available to the customer. '

An obstacle to achieving this objective is the lack of'
25 control at the particle-forming level inherent in prior-
| published and prior-practised processes for making EGAN
K_) products.’ Deépite the same ingredients gding in to the
melt/solution from which the solid EGAN products are made,
! the resultant constituent particles vary in size, moisture
| 30 content, porosity and other more subtle structural features.
This defeats intra-product uniformity and is antagonistic to
inter-product differentiation. '

'we héve now devised a process (involving two distinct
35 sub-processes for forming solid EGAN particles), which
enables-substantial uniformity of particle size, structure,
composition to be achieved (i.e. all particles much the
same) and gives improved opportunity to manufacture
reproducibly differentiated products by change of
40 formulation and/or process conditions/treatments.



15 size of the EGAN prills. Increasingly the explosives art is
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Inclined’ rotatlng jacketed pan granulators are known

dev1ces.' Fattenlng within the granulator is achleved by
spray1ng melt or solutlon (w1th or without modlfler agents)
on to the rotatlng tumbllng shallow bed of partlcles in the-
20 pan and effectlng thermal treatment (heatlng or coollng) by
heat conduction with thewjacketed pan interior surface which
contacts the moving ped Of particles. A heat .transfer fluid
such as cold water, hot water, or superheated steam flows'

through the jacket.
25

In the case of ammonlum nltrate partlcle fattenlng a _
melt/solution of AN w1th/1n water contalnlng from about-95 .. o/
to 98% AN (preferably 95 96%) by weight would be used the
other component belng essentlally water although the use: of -

30 mixed AN/MN systems, where MN is another nitrate of the sort ' -
acceptable as an oxldlslng co- 1ngred1ent in AN-based. '
explosive precursors_and formulatlons, Ls_allowed,-

Additionally the melt/sQlution may contain (and desirably
will contain) crystal habit modifiers, surfaceﬁtreating

'35  agents, anti- caking agents and/or other: effect- imparting
substances as will already be familiar to those skllled in
EGAN production.

The seed prill from the first process_ﬁill .  _ .
40 = advantageously be directly fed from the base of the prill



(By. fattening, with drying and thernal treatnent the seed prill in an
inclined rotating jacketed pan granul ator or a cascade of such pans to
produce a final fattened EGAN prill product 15 Inclined rotating jacketed
pan granul ators. are known devices. Fattening within the granulator is
achi eved by. spraying nelt or solution (wth or without nodifier agents) on
to the roj#.\lt;pngdtmnﬁb'nngastialiltqw (eeqy .ofa paritlilcing tiowehepP@duchpanidead

ef fecting r eat t I he n th
he | ackel oo BaRTot S oF os BT aeoppi arc 480 el ey P EoREbS Lt
particles. -Paybat at sgnspdded fwetdudridd aamtadning, RAY vRidrtoof- 0% by

super heat ed g&eghL! bewwalthrough ﬁala@d Fiacidly |dride rene 11axnmﬁaum
nitrate particlie fattenlggpgﬂgelt/so t.ion of AN\Mtfyln wa copt ai ni ng

from about 98eF5SE3EEAN r akity Xwﬁﬁ??ﬁ% ufEd, the
ot her conponpattheleg adesantihan ys.bmiuam adrt hmagdreﬁdms e Déradly Teasd
o Y St eEnafNEReulNs! nd BRI | GHL A I SUd SF CREARDLSedopBl1

OXI di si ng Cco-1 ngre rent “1n A OSI ve precursors or mu I ons
i's al | owed. i\admprenprke)tem@luehetman iloandhyl commiin (Glrmekerredly wil
cont ai n) cryagahraaaaqu%f 03NS apddriaRy [SHEIHY @a’i:tez?a&nﬁ@maﬁﬂliak' ng

agents and/ or aqther flect-1nparting substances as will already famliar
to t hostOski MPEg |fi‘?°EGAIQ Wisbeut aeeding & Pyaduge fq'rer’?‘Ff'élqu'%Fg‘Brocess
will 40 adgapkagecas prbaud:ltr qdt.ley. fpatkfareibIhathasssofabdet pa in 7
product i on faC|I|£¥ S . aprilling tower product side strean) to the pan
granul ati on : Accordlngly It naybe a so-called "wet" pril
conthDing, say 0.3 to 4.0% by

The seed prill may essentially consist of AN, apart

15 from residual water, or it may contain an AN/MN mixture
instead of solely AN where MN here is another nitrate as
familiar from both the FGAN and EGAN arts.

However, it is not important for the seed prill to
g 20 contain any of the usual additives which would beé desired
: for a  final FGAN or EGAN product because these can be
incorporated at the fattening stage.

The feeding of essentially monosized uniform prills to
25 the pan fattening facility enables the tendency of an
~inclined rotary pan to discharge (by overspill of-particles)
U product in a given narrow size range to be fully realised to
advantage for EGAN product manufacture. The present process
makes it unnecessary to further screen product before
30 customer allocation and allows continuous operation without
solids recycle. The control variables of the pan fattening
stage viz: spray solution/melt composition, rate of spray.
feed relative to particle feed, degree of cooling and/or
warming of the pan in which fattening takes place, and of
35 course the dimensions and attitude of the pan which affect
residence time, make possible a very wide range of particle
structure and surface properties. Subsequent pan treatments
(preferably in a cascade of pans of which the first is a
fattening pan) may'include conductive heating to dry and
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wei ght of water, a range embracing dri-er FGAN prill and 5 wetter EGAN
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seed prill is nore preferably between 1 and 1.5 nmin dianmeter to assure
adequat e oil -absorbency of the fattened EGAN prill 10 made from—|;

i t NouloriiRich) 1% LG A W;?miyéyc eglimél sEE00LEQUNG! o - of
preferabl y at .nost about di-anet er The seed pril TEymegsensf.al:l y

consi StiFctaAghangeg In P°¥<P%h$¥es¢%ﬁ+txﬁat’é§rd%?sﬁtaﬁ‘&ysl%ﬁ' ‘M .
m xt urtexﬁi&teeadf@h&@éelby%l et ReMNhethal Stﬁe@t:heﬁtnet gat gapid am | iat

fromboth the FGAN a wever ot ant .for the seed
prill KPS Vorft a’f?‘l %%%A{fe‘m%r% T %%??‘# €\ﬂ ﬁ%u%&nﬁ% desired for
asfi n@G atuddGAN product because t hese can be i ncor porated at the
fattening stage. The feeding of essentially nonosized uniformprills to 25

the pan fatgniRg iaé&aéwef ys&?@r%i@ﬁcéi‘fytﬁnéfﬁﬂ!aﬂf caBchfel bged rotary pan

to di schar ge ( Dby overspl cl €s pro duct in a gl vern harrow si e :
range BFBY riptheted Pars | ReERERIEY P F1PERR| br oBBEECNdAGKEESF e,  The
preseﬁindzrm&dwﬁp panslrm;eczessmyztaréushm asr&eaastadect lpafor e 30

' Conriebi ARl ot 808 f 0Py MHeHs SRELEC (a0 "ERORS 3k [ PU ©
conpodinaain,4 rand sprmdynébe&mh!laimn_ethmmhtlme Seéuomdegr ee of
con S S S Lp ) ot e e R S, 0 e
make ReRd He FPane ylw%leal?%n@ea’f”ﬁ %%PPZI-%‘P withcherk hRanSdLrace o/
properdigicd @RS osEesdm PSP ESERNRPES) (paséﬂi@bturbﬁgn eBegade of pans of
WL o LRSI P Pl Fca L £08 "Ds PERACEBY 1004 U1 ERREEC! ! ¥EcRARLS Y O ATy
d
" prill forms in pan 1 by solldlf1cat10n/crystalllsatlon of AN

melt/solution, the extent of fattening being controlled by

feed rates and residence times. Fattened prill dlscharges _

as particles of essentlally still one 51ze in to pan 2 where
20 conductlve heating by jacketed steam takes place. Th;s 1s

the principal thermal treatment stage, caus1ng pore

development and dry;ng. Pan 3 is supplled with cold water

through its cavity wall and heat- -treated prill spilling

from pan 2 is cooled in.it before final discharge on to
25 track 9 leading to bin'12 Optional SOlid'additives'feed

systems (e.g. for supply of anti- caklng agents) are shown at e

10 and 11. .




8 condition the fattened prills crystalline . structure so as effect changes
in porosity, density, hardness and surface texture, followed by a further
thermal treatnment e.g. rapid cooling or a reduced tenperature annealing to
yield final.5. EGAN product. Figure 1 shows schematically a typical
cascade of. Totary jacketed pans. Referring to Figure 1, three jacketed

i nclined Roiary pAnsepregenhativer sethovh possikks erirating gonditipnsa
fatteni ng papsTeseryi ngwaced:prill (not shown) fromtrack 4 and sprayed
melt/solution through line 5 froamstirred tank 6 via punp 7 and di scharge

t hr ough spray-_he%ﬁg@;PrP%ﬁst?dz and 3 are supplied é@t*ﬁ t transfer
fluid (e.g. steanspragokelwgtien) passing through- theigs IAN/5 iwaeenal byal
cavities as prbocess needs dictate. Fattened prill forebght), ppbud bypical
solidification/crystallisation of AN nelt/solution, tdddExiess of fattening
being controlled by feed rates and residence tines. Fattened pril

di scharges as parRatéeofospyeyentially still one sizeéb0 kg SS@hi/Rrwhere 20
conductive heating,ybyjj agket gff steamtakes place. Th sgigntdgeRagaci pa

t hermal treatnent_stage, ;causling pore devel opnent and drying. Pan 3 is
supplied with col Br%\bgeﬁlizﬁr BUSh its cavity wal I~ and HHR-FYRLERSY prill
spillimgpfrom parrr&nbé_rgaﬁh:gdo'fnﬁebdbggzma prixl di scharge ogo¢o 25 track

9 leading to bin J2. ional _solid additives feed systens . for
Suppl y of anti-cai?ﬂ@eggéﬁfg)°§r§p§ﬁﬁhn at 10 and 11.£/3S§ 7\+é§?€sentative

set of possible opana@iametemdi tions is as foll ows:- &eexmPrill Feed
- 50 kg/ hr Spray,50 ¥} - 95 ANG Mgter, by 5 - 1
Weight, pl us typic% gg%?@?ves ' L _
! - Pan Residence times - 30 mins
.15 Pan 2 Operating Temperature - -~ 120°C
Pan 3 Operating Temperature - 20°C



Rate of spray - 50 kg ~Soln/ht. Prill 1N--"
1.5 mm average Pri II size QUT 4, mm“‘m HJE average 10
Tenperature of Feed EGAN prill - of spray

- 135 - 1400C Pan di anmeters - 60 cm Pan dept hs
- 10 cm Pan Resi dence tines - 30 mns 15 - P ﬂ;2
Opera@'}hﬁmﬂ’errperature - [err] Pan 3 Qper ating Tenper, atur_e . e ‘_er_r] _
10 d aims-Al récEéQCQ%% ke H1 &dwﬂl&ﬂ @ipfa@i@égv eaEERlie . amonium

nitrate g N}G |-}ﬁ_ltslap{ocess cQ |sesé uci ng seed anmmoni um::
ni t r a3 ?-W“ 35T85EsPE n'os"f FTPTESS o BmPﬁéﬁe B) . fattenirig;
with dryi ngAandptbduﬂs&hgt rs%aidmiﬁm%ﬂ:hﬂn &eﬁwlraltelﬁrim anaxdsncl | ne]g rolt ating

j acketed pan gr a cascade ans roduce a fina
fattened Eoan pERbreaRbadla, SEREREReR ST AL Sna e RE8T St e 2
process ac¢Bi di ﬁgttemh@,mwm.nmeharmg aamért;hm;;rml htneahmegtanum or is
achi eved by sprgé%aggg.é_ggl % ¥ e @ NP Lk {iééﬁgtéé'\% W th/in water

containing fro or W t hout m) er agent on to the
seed prill part9ERrBY1ASOR OFY %rﬂﬁﬁ%ﬁﬁ offy sach mw’éw B@gduﬁet Re

granulator. 3. f£AnBNOo¢asE M@ HEAN Kol Xl Produd Nﬁ;{ﬁﬁéﬂefrébl?“' ng is
achi eved by spr ens, where. I s-another nitrate

ﬁg g m xed AN/ MWN s d‘#
acceptable as a gi §tn§oss- |4n(j'f“£ IaReter AN based. expl.osi ve precursors

and fornmul ations. 4. A process according to claim2 wherein:the
mel t / sl ut Aoproeeassekobrding tAN oJasin He vﬂm:semtfatEenlng w:.th:.n

the granulator is achleved by spraying a mel;/selutlon_of ' . \)
ammonium nitrate (AN) with/in water'containing'frcm'QS'to_

98% AN (with or w1thout modifier agents) on to the seed

prill partlcles rotatlng and tumbling as a shallow bed in.

the granulator. o

3. A process according to claim 2 whereln fatten:.ng is
achieved by spraying mixed AN/MN systemns, where MN is
another nitrate acceptable as an oxidising co- 1ngred1ent: in
AN-based explosive.precursors and formulat:.ons B

4. A process according to claim 2 wherein'-the' S
melt/solution is a solution of AN (as the sole nitrat.e
present) in water and contains 95-96% AN by weight.

5. A process according to any one c}f claitﬁs -__1-': to 4 wherein
the seed prill used in the first process (A) is directly fed
from the base of a prill production facility to the pan
granulator(s).

6. A process according to any one of the preceding claims
wherein seed prill of about 1.5 mm size is feditbea'pan
granulator being the first in a cascade of pans, -at a prill
temperature of about 80°C, and the said prill is sprayed
with around 95-96% (w/w) AN melt/solution at a temperature
in the range of from 135 to 140°C, to cause particle
fattening, and effecting thermal and drying treatments in
downstream pans. ' . |



s

present) in water and contains 95-96% AN by vei ght . ”“,Illmﬂ“ﬂ"ﬂmf”m ng
to any one of claims 1:to ‘4 wherein the seed prill used

process (A) is directly fed fromthe base of a prill pro duct’i on facil |ty to
the pan granulator(s). 6. A process according to any one of the preceding
cl ai s mhe%ein seed prill of about 1.5 mMmsize is fed to a pan granul at or
being thegijrst in a cascade. of pans prill er ure o bout

[err], and the~ saz}-cPW‘F‘??sl§°§pF§?eBrRFPﬁtéPBuﬁ‘é g’g@?

mel t/ sol ut Qiinnbn Burh EADEF@LE! priillt Babsaageial 1ir am ]:E'rd:mlﬁdds:}e to cause

particle fat enin effec t hermal ., and dr t4E

downst r eam £ke€iwﬁt£ rﬁ% ggge EP %H& SF08¥§i gﬁéﬁi wagﬁvés gr ade
annonlun1n|trate prill substantially as hereinbefore descrlbed W th

ref erence to 8 he Expbopivigsngrddevangeonigm Bifrediey ®F igrladrensivdr um
nitrate prild, e!n@s‘e%a%%pa ng?SEQsQYaécBEQEﬁgs raceehdiche I abe OPPeOEdL R

preceding clal st on expl osive conpri Sing expl osives grade
ammnl um ni t¢EREDy | | according to claim8. [err]36950GB

9. An emulsion explosive comprising explosives grade
ammonium nitrate prill according to claim 8.

| 3695068



