| MPROVED PRI LLI NG PROCESS This invention concerns amoniumnitrate prill as
used in explosive fornulations such asq{ANFO<{which is anmonium5 nritrate
(AN) prill containing abgorbed fuel oil (FO at a |evel of about 6% by

wei ght or higher) and HANFO or "Heavy ANFO', which is a blend of AN prill

(or ANFO and emul sion expMpROVED FRILLING BXOLB8EVEs grade ammoni um . e«
nitrate prill (herein "EGAN' prill) is required to be sufficiently pQrO§§.

to be able t sarh the gqudnti f fuel Qil neegded for effectiv
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to 5% bye¥elged) aheuth&® &y |weight ppsdbigher)t ﬁ@%é@é“m: teE PHERVW ovier
i s renpuReoby FHAGH Nk R WESEd (GPVWAN2Bri 110 (00 ANRD) tand. SHmDX¥iwel ght) .
The size of EGAN prill is usually around 2 to 3 mmdi aneter, but | arger

di anet eFEPaPELY&t- excl uded. I n the Applicant's European patent application
25 (published as EP-A-0 542 545 on 19.05.93) a process is described for
prdduci ng pr Eplicmintds gmatbsi genopiiuhl pickratd pridlpriléereagnt BRGANYY a
nodi fi cat. of; qﬁgf ri s Lk | e
essentithgﬁgcﬁgigggﬂ%% at?ﬁgq§% %ﬁgg%ﬁgﬁpgﬁghigﬁg%EEQQDﬁ%gaéégs &

f ol | owsabsopb jthe igntitom - fuebroib3neried foxian mikpative of a

i quibd je&bl%ﬂs;régsidwn;ﬂ:ﬂ@mry. COPé.?Bgﬁéﬂir‘?dwh@.lclH 3G i?{dfé@@é{ﬂum nitrate
can be controlled so as to produce.a suhst anti ONoS| ze

ot 11 bEOMOATEE Tyl d6 SR e cISBALtY) iy Pod SPIHT I ckee. The €
di 36nt egffeicred Hy ale adredl thioxausfngrihéd fFoatmat wher @spanialifi ce which
pr oduce he l.i.quid | S d, et [ t pr. t I ned frequency
and in gh%l g‘r%L tg'h}stdaaﬁitelfaltf(%/rﬂi%&%e?%egalgcgﬁgtra?’t g‘etl%@ fﬁ?‘gc |:e;nn of flow of

t he |iqunqngipns 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 (published as EP-A-0 542 545 on 19.05.93) a process is
described for producing predominantly monosized prills of AN

P

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-0320153 that the disintegration of a
liquid jet comprising a highly concentrated solution of
ammonium nitrate can be controlled so as to produce a

35 substantially monosize distribution of droplets and hence,
on solidification, particles. The disintegration is
controlled by causing the plate, wherein an orifice which
produées the liquid jet is located, to vibrate at a
predetermined frequency and in a plane substantially

:0 perpendicular to the direction of flow of the liquid jet,



<2 thereby inducing a so-called asynmetric di sturbance on the surface of the
liquid jet. The vibration is required t9 have an anplitude which is
substantially smaller than that used in other systens wherein the orifice
cont ai ni ng pI ate 5 is vibrated in a plane parallel to the direction of flow

of the Ii et ad/qr Wwherein t rifice coptainin | ate i s sywng from
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of applyi nged mbloectheocn slmnaugs twiersbudthe rm_meﬂlcﬁeeqqeheynmas pdatier ned

usi ngsvat gL, vRhGR et in fd L B u%%féffefr@o% '&iré&tiBﬂSSFohéwh'thW

concentrated solution o nitrate, and was successfully applied to
the prill thg éfidudg .J|qtz@fndjr%éﬂlmm Urke P LEECe | FOREakRIRE PAatRe art

that fertilsl aung FOMETIE WH Hidal e Tise r;@ﬂé&é@é'r&tﬂnéé%réqﬁbﬁ& glsk 20
density, and t.o %S rel atlvic?/ non- por ous n or%r to achi eve these
desired pFSFEiERSs thds ‘%]fé?e‘gr%‘b‘éom B I Tr8tB*PESpPBduced froma
hi ghéé concent r at ed anmoni um %«3 ol ution - having an ammm( 5’n nitrate

t

conc ration of at 1%®ast u99 i‘ght, which is known in"25 the art as
anmoni um wherstia febt isr tinel tfmecmﬁmm um Herts e uPris | they vélaoibyi of

ni Erate Sel LORS il R ATIDNLR N T84S EARCE! {81 LRBSaRhmbESS LAt 99%

by wei ght % wei ght” produce a | ower nsi t gorous
physi cal | yhﬁea@fm e‘{“l)a-l ﬂh%@ﬁ%e%to'%salehMeafB% x3tigs haydng

f ert i |'i seiche bﬂeﬂe@e’i@nl‘ﬂw\”‘ff&m&ﬁzﬁmlé@ﬁf‘iftﬁé‘aeuéﬁnénwﬁﬁékos whlch
e requi red character]stjcs of I o&ge %ﬁ ﬁaammnl umnitrate

are &?’ffe SREFIEP AT i az’ért%St %ﬁ'a‘a ¥initrate in that
" expl osi ve cg:nmdmta:ratmd wolnittiar eof sanimeopdiurednirdee; ehndi waky porous so
that it I%uccessfully applied to the prilling of fertilizer grade
ammonium nitrate. It is known in the art that fertilizer
grade ammonium nitrate is réquired to have a high bulk
20 density, and to be relatively non-porous. In order to
achieve these desired properties the fertilizer gréde
ammonium nitrate is produced from a highly concentrated
ammonium nitrate solution having an ammonium nitrate
concentration of at least 99% by weight, which is known in
25 the art as ammonium nitrate melt or molten ammonium nitrate.
Prilling of ammonium nitrate solutions having ammonium
— nitrate concentrations of less that 99% by weight, e.g. 96%
by weight prodﬁce a lower density, porous, and physically
weaker material which is not as suitable for use as a

30 fertiliser.

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

35 grade ammonium nitrate in that explosive grade ammonium
nitrate is réquired to be relatively porous so that it is
able to more readily absorb the various additives and
conditioners used to sensitize it to detonation. Thus, in
the preparaﬁion of explosive grade ammonium nitrate it is
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able to nore readily absorb the various additives and conditioners used to
sensitize it to detonation. Thus, in tge preparation of explosive grade
anmoniumnitrate it is 036949 3 reqlired that a solution having a-| ow
concentration of anmmoniumnitrate, i.e. less than 99%ww, is prilled and
the resulting droplets solidified in a generally simlar process to that
used forrefieheedt toator setutirnchayingdeaadPWnroRCSntLRtIR ©f I n the 'y ;

pr epar atdmioRfuf xRl ©8hve, 0i ade 2EEBNEHEhNbbEALGW,S iist paiS0 dlesdrablge T

obtain a nonosj ze distribution.Qf particles, | L¢catiqn Qf asymetric £
Vibrati FESHECARG OFoP)eEs cORLARKERG iR 8 enBTarlY T &F9GeRfioncy
cal cul attssl titsordsead fortpeeparhvdonOof fexchitdedr grriEideA-Landidb3,

however, ot 0 ] ratio 0SJ rade. ni um

ni }[Af\%t e %%er%%:éll ngifgﬁl‘%c?%%sﬁgéﬁgéhaggo%%{gﬁ?gé Fs?rr }é@tﬁg iaon.orﬁmﬁas now
been founttxabe peiitiaysofdesivabdastooabsranng menodi@g concentrati ons of
amoni urg{u _ d tg.gi Sh%€ 5@ Iutd ons of

dr opl et ?%%fﬁéﬁ%’?ga?? BB PR L A A o

cont ai ni fiPFRretenantenthecosi facer equEALPLAGE BAAFRe@Tadc @Ry to an
eXpreSf'&étéﬁ{lfﬂedsfﬁé&géﬁé?t cél_l.?ilnaiﬁéaeaébaﬁdﬁ.iah- t0 téféf%@&rgtmy the .
present |nvention provides a_prilling, process erein a._liquid canprising
betiben SFELP88Y, WV ERRAOA 3RPnLER ar BOVEVEEas 8T5F0 Mo 93 JERIEER ori f1ce
in a pl gpeepaesaebynf of nerpglesivqugdafet ammdntibat nds riate ldappxli 2ng 1 ows

t hr ough 1L C pl & |.S:VLb 4 | ane substantially
perpendié%?%ﬁz¥%étﬁ%egﬁgeéségﬂb%%¥%héikﬁgﬁpgtﬁgﬁ'thereby producing a g
asymetric di sturbance to the surface of the liquid jet and the frequencyu)

of the Fbrkasonodtbeenwfeund thagoprihdingt piusrlusdeas \cantainimgby t he

30 15 expI&wStSRcentrations of ammonium nitrate can be controlled to

give monosize distribﬁtions of dfoplets and hence particles
by applying vibratigns to be orifice containing plate which
are of a frequency'determined.according to an expression

which is different from expression (1).
20

Accordingly the present invention provides a prilling
process wherein a liquid comprising between 90 to 98% w/w
ammonium nitrate is caused tqlflow through an orifice in a
plate thereby forming a liquid jet and that as the liquid
25 flows through the orifice the plate is vibrated in a plane
substantially perpendicular to the direction of the liquid &J
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
30 expression: '

for = uy. (m.29-5.d450 + 32)72 e (2)
wherein fopr is the frequency in Hertz, u4 is the velocity of
the jet from the orifice (m.s*l), d is the diameter of the

orifice (m), z is the dimensionless group (Wej):o‘s.(Rej)'l,
35 Wey is djujzp.y'l, Rey is djujp.gfl, p is the density of the

ligquid (kg.m'3), y is the surface tension of the liquid

(N.m™1) and g is the viscosity of the liquid (Ns.m™2) .

One of the differences'betwéen the prilling of fertilizer
40 grade ammonium nitrate and explosive grade ammonium nitrate
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’[err] ... (2) wherein [errj S thé frequency in Hertz, uj is the
velocity-of the jet fromthe orifice [erg] .is the diameter of the orifice
(m, z is the dinensionless group (Wj)=0. 5 [err] 35 W is d [err] , p
is the density of the liquid [err], y is the surface tension of the |iquid
[err] and,g is the viscosity of the liquid [err]. One of the differences
between t k& pPRFI FR B%Yﬁéﬂéﬁh PrOpPertiegyr ddb RAFioHT HAhi Rt ¥1gRAsity
ex¥Qsi veogr ate &ﬂmhiiium.;}iﬁﬂitt&&ft% @'iﬁ.QAﬁor?, Aihﬂﬂ'dé}‘&feé henghysi cal -
propertie in.parti.cul ar. the viscagsity. of the ammniumnitrate sol ution,

P enoclyphBaRBRRIGY, O rhe, AR ftnd ot e B kA& BKE ehy

pr event i ngreentiingc thes digkecthasex pifesdicoremessiort €L hibe detetrhéne
opti mgm f u Lhrat| I of I 0 ngs

o scosyty ir - EREinly Erdiertd Se B AP HENNE S8 e Nbnealltpg |
that of aRhBREum Aher Aiecesityasd ammeniamemitpake sebubhe®niem nitrate

sol ution §§§ﬂ9fh@aﬁQﬂya@1iig!?1‘éx§ftilﬁﬂ WBHH L1t 356 WiRkbh TufOhi ¥Aht8Nmel £10

expression (1), but iS a viscid lLiquid the flow propertiges of which are
better ded® iﬁéﬁ°byaéﬁﬁhesgiwﬁ'(fﬁl'ﬂWQQH%HﬂHQ¥¢%P¢%n%@%HF%ﬂQi%Eiﬂoand
viscid fl dengernah dbvipicidiQdiendd, sherssdhiedincadetyvatidhe bfquid is
| ess.than_1.5 cP.(0. 5 Lerrl.). then expyession, ( i sual | te_15
apprJO{;))ri a?e?re_ grlge) sqgg"h%’é’ﬁ’er‘"sviasér&sislcﬁdégl&l‘blr%s%%%nﬁ(%‘)’ 123 ggles

appr opr i apE. wihehphaee bester desoerijad bynexpoession s(JenerBheéy circul ar

LN plan VieungidiBhY eiiRele ifaled £ Uy Widlcddiianul g a6t ZBryptssues

fromthe convex side plate. Cener y ea ate contains a

plural i t yPEWeBPr: | wherer sheevamsios itiyo A2 0dt tldt Perlepatehan Al t hough

th VibralLQ”cPf(bh@onbaw%.ﬁﬁ?)bQHéHWéﬂﬂkéséfﬁhFNIXmﬁérﬁb&éﬁﬁ§|ﬁbténa

aneEEnt it is ar%icul%rky convee*eq} to,V|bra1e.the:QIate thro?gp a
appropriate, whereas at higher viscosities expression is

more appropriate.

The plate used in the prilling process is generally circular

in plan view and may also be dished such that the liquid jet
20 issues. from the convex side of the plate. Generally each

plate contains a plurality of orifices, for example from

2000 to 3000 per plate. Although the vibration of the

plate may be through a reciprocating translational movement

it is particularly convenient to vibrate the plate through a
25 reciprocating rotational movement wherein the axis of
rotation is through the plate, e.g. through the centre of
the plate, in a direction generally coincident with the
direction of the liquid jet or jets produced.

30 Where the vibration is through a reciprocating rotational
movement it is preferred that the vibration has an amplitude
equivalent. to 107> to 10~3 radians of rotation.

The 1iquid from which explosive grade ammonium nitrate is

35 usually produced comprises a solution containing from 90 to
' 98% w/w ammonium nitrate, more usually from 92 to 95% w/w
ammonium nitrate. |

The liquid jet formed by the orifice has a velocity which
40 depends upon the size of the orifice and upon the mass flow
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25 reci procating rotational novenment wherein the axis of rotation is,

through the plate, e.g. through the ceptre of the plate, in a di rection

generally coincident with the direction of the liquid jet or jets produced.

30 Where the vibration is through a reciprocating rotational novenent it

is preferred that the_ vibration has_an anplitude equivalentto 10-5 to 10-3

radi ans XAte ot afhercrihiécei §8i UsERSAYWARCRhEXFPEEI W ¢ seramniiedei tyaie

is 35  wispRhd Va PAOSHEEEr COPBRI 668 8058l H, 0B .€QNiAI7Y NG fir g 90 to 98’%‘“‘W/W"

ammoniumnitrate, pnore usyally, from92 to 5%va1amnm|umrntrate The -~

liquid jetd 3 JPRred B kﬁ%PngfW&Ehhégeat9éFB&PEycﬁhﬁghAﬂ? 2eerds h%on t hes

si ze f’f dTeo op réfﬁﬂréﬂdthﬁﬂnthléefnrﬁﬁlsthiﬁﬁWg&GQﬁ% ori¥ il ?i.s ﬂdmmrflz ceis

usu y|nt orm a Ckr ar . ho ayin .anet er 0 mm
o5 o) Ada O Slof Bk FHLCLAANE HRK' B8 AR Al fabs 2o

| S aI SO Ik e:t@rp:eelfehaedt bhatl thet ReyughdshBuobeli deeiss ncefniereedd  and -

uni form g chieyed I t eferred

t hat thei:}?e %réahlﬁlo% ?éggggﬁﬁg?lgxggeg%ggg ang’g f%eo“{pasrqclﬁc arly is in

t he rang&® 0%1500 to 2000." 10 W have now found that when

conditions are enployed at the spray head that cause the creation of

Sub.ﬁd antial | yW@Dngrvélﬁ@d taBhl" tHaepWhea (:laiﬁdllaem% Rizd Iaﬂpidﬂy@% ng@n size

within the practic I usua inthe mna5|s

the caseieroRray oBond EHSE seles BBk Ry be 3 ahustif iy,

possi bl emdmoesized améktéf droplekst dandf heaiceopmﬂlisﬁe ipr id Imdam rsmﬁ

process. L n o] i M8 S that

conpr i sesfﬁ% g’{: i’?’?é%gai ¥§H§écgn'ggﬁ\§08‘éﬁ h%u%a P;rﬁqg lJ?ﬂ;%‘:‘etozptg%m

wei ght (P e? ermbl §s95% thegeaspy fawi §he) modi tlednm'aqeaﬁ dgrrniked ni trate

15 hereinbefore, it is possible to effect a beneficial

intensification of the prill formlng process:

According to this invention EGAN prills are made by a
process that comprises the steps of:
20 a. continuously sptaying a'95-to 98% by weight'(preferably
95% to 96% by weight) solution/melt of ammonium nitrate
(or a mixture of ammonium nitrate and minor proportions
of one or more other EGAﬁ - acceptable nitrates) |
in/with water under spfay-head conditions causing the
25 emergent jets to break iﬁto cascades of substantially
mono-sized droplets; . W,
b. allowing the formed droplets to fall within a wvertical
- duct; |
c. continuously feedlng a stream of cooling gas (e. g
30 ambient air) upwards through the duct to ‘effect coollng
and solidification of the falling droplets and some
removal of moisture so as to form substantially mono-
sized EGAN prills of.up to about 4 mm diameter, say in .
the range 2 to 3 mm diameter, and o
35 d. continuously withdrawing the EGAN prills collectlng at .
the base of the duct (such EGAN prills then optionally
being further cooled and/or dried in a forced draught
regime) ,
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“(or a mxture of ammonium.nitrate and ninot proportions of one or nore
ot her- EGAN - accept abl e nitrateS)Ein/mﬁtE wat-er under spray-head conditions

causing the 25 energent jets to break into cascades of substantially
nono-si zed droplets; b.- allowing the forned droplets to fall within a
vertical duct; c. continuously feeding a streamof cooling gas (e.g. 30

anbi ent air) ufie RreseRigreing furthed ehpractesdprAgband solidification

of ¥tfie f alintehsH PPELt SorpEf SEHe u?ﬁ)’ﬁi‘é' g8k ObHtREgime 3% thd Gubt _
subs antlalhﬁbqggo- sized EGAN prills of "up to aboui 4 nmdianeter, say in

“the range "H #ni di aneter, and 35 d. ‘cont i nuousl y mnthdramnng t he
EGAN prills col(E%t|M@eamemper@aﬁﬁeoalfﬂerdnce OfutheEGAN [filioW dethween

optionally being fur rs € o] [ [ e ),
36949%a 6 the procé%ggbﬁﬁggéfg??ﬁgé cﬂgéag d EggdggEigqtgkgmglca f%%ggf
the upward gas fl ow 1%g$-tnsleh8t h@bqut;tsaﬁchprhéerabily ele leagye ahaute

difference of the gagp?! ey M§e90520° in and rbﬁﬁdlabgb B@éﬂu&gﬂgt and
its outl et fron1the duct |s at 1east about [err preferab l‘'east  about

80 (e.g. up tol¥errihenfaklingovieborety]obuthe aﬁal}s. $0t %ber gugthgis
velocity of the prilas m@st h&bﬂuﬁtBLSpﬁéfé?ébl?bﬁﬂtmastpébbﬁltalﬁ y at nost
about, 2, 10 res/s conﬁﬁéelat've to a stationary

[,O i _e.
observer external to ?Eﬁe eyor 1448 9F8Hﬂ9eﬂ&cﬁry being e.g. 6
ms relative to groustatibonrynopsetrieanex®emalf bo 8hamdpeitl) tdred,

optionally, 15 - upWhid SEEVEILNYEDS-989 BLERGMEAL! Sk WORNNG Adre

cool i ng

to ground for 2 mm prill and 9 m/s for 3 mm prill
and, optionally,

15 (iii) recYcling the gas stream after washing and cooling
and addition of any required make-up gas.

Preferably, the upward gas flow regime in the upper

level of the duct at the gas outlet from the duct is such
20 that substantially none of the prills is carried out of the

duct in the gas stream. This is made possible in the

preseht process by the creation of substantially uniform

composition mono-sized droplets below the spray head. The

preferred spray head process is that used in the modified
25 process described above.

7 In the present process the higher gas velocity within
the duct (approaching the terminal falling wvelocity of the
prills) leads to a degree of turbulence in the gas flow

30 enhancing prill drying.

The temperature and high evaporative capacity of the
effluent gas (e.g. air) at around ambient humidity makes it
useful for performing work in the recycle loop e.g. within a

35 wet scrubbing stage.

A significant economic benefit of the present process
are the reduction in the required prilling tower dimensions
e.g. the diameter reduced to one third or lower and the
40 height reduced to say, two thirds for the same kg/day prill
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and addition of any required make-up gas. Preferably, the upward gas flow
regime in the upper level of the duct ﬁt_the gas outlet fromthe duct is

such 20 that substantially none of the prills is carried out of the duct
in the gas stream This is made possible in the present process by the
creation of substantially uniform conposition nmono-sized droplets "bel ow the g
spray heatputhe gndftdie acedyrionebn gascesscudation doading mekifgli fL\gﬁ

25 pr%ﬁﬂ@%ﬂ@%&&ﬂ%{& A%i&sneéeeenbaeéeaeseftfheéﬂtgher gas
velocity within the duct (approaching the térmnal falling velocity of the.

prills) SESFLNS Ay rtdie ALRFBEEERce in the gas flow 30 enhancing

. prill drying. The tenperature ‘and high evaporative capacity of ‘the effluent
gas If( e. d. hai nhat%ﬁsuﬂwl_ Pt esd rhmh edi AyalilkBiel htug:%ieuuoafsy grerdiog m ng
work in I e.Joop. e.g..wthin a.35 . wet scrubbin ta
o gni 11 Se SROHE e TR Renraiiad Fafiddnr FPLeltEbaAL R ARIR i on i n
t he reqﬁqnﬂﬁlmﬁIlévgitanmtheﬁpm&sronefergncBﬂepdo&esSen eeduced to one
third o %ﬁgy e C frsay ihLds e same
kg/ day pri fgg'}g d h'" g? teﬁg s gcfl onofﬁmgglgiyrjmﬁf at |%)41n
| oadi ng ardiliaatgsbs'sial 'b n Jedohbh I@eaﬁ@rabﬁ@edmegag@oas ferqasent .
eniy9Si Onfraudit LIy AP hRFént fonally aTPEtAEGSERLNPEEGRSS Makes available

at the base of the duct EGAN prill contalnlng residual noisture at the same
sorts of lev as the |or reference grocess i.e. pref erably 0.1 to 0.5%
eater by wei gie el Semeost C16h 08 “CnBl PEERRAY: BepReBRT e W 11 be further

dried i prefearateld, kh Auvwaqﬁm mebt peastdavérbmonalyl wiaorotiagl wrionar i er
The mel t,¢ I QL4 trﬁk?dffféfé't Qﬁ?f@éﬁlhé BEEhEkAahY FirdY WIS el

asi de fron1a y m'nhor 1 ncl usi
15 property modifiers as already known in the EGAN prior art.

Other nitrates are known as additives to AN'in explosives
applications and their inclusion in the sPray melt as a
minor component .is therefore ndt excluded oniproduct
grounds. Straight'fdrward tests will establish the

20 compatibility.of any desired product ingredient with the
intensified prill-forming regime'of this invention.
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of crystal habit nodifiers, anticaking agents and oth erty
nodi fters as already known.in the EGAN pgior ‘art. g",mmﬂmi, Hmnown
as additives to AN in epr03|ves appl i cati ons and the|r I hclwsmonsi he
spray nelt as a mnor conponent is therefore not excluded on product

grounds. Strajght forward tests will establish the 20 conpatibility of
any deS|ré§§¥¥gﬂuct ingredient with the intensified prill-formng regine of

'- thgz*(u nvention.A 3PdSess SoLl praau&mgﬂeﬁpmeewef gtaaéodumomxﬁxpl osi ve .
pFade anmoni.um.nit roces CO ri e stebs O
grade amen L Rkl SN, B Lhi 8, ML 6o BLOGERS- FOURT L3ES SRS LS Of

annnnlumlnaxzﬂqpﬁtmnupmskyU$praY1agnan95nt0|BB&tbyawdlghMOr proportions of
one org more ot mimé‘feeé?%%ﬁoﬂi&ﬁ\aﬁ?é}até/ ‘("b ha‘é‘@&%’tu%dg

spray-head con tlons causing the energent jets re I nto cascades of
substantially ﬁ%ﬂ@ﬁ%%%@dnlgrate anddﬁé@?§tErOB°r§F96ﬁnﬁ§ PRE 3T MmQ¥e

droplets to faldenet hkdar vea&eeftasyetmeratésm mﬁwehyrﬁt%@ P?’ldétISt ream
duc 0O e ec

of cooling gas ent air

Cool tng 19 9% oedyfdanr aordibioth SroskeS! BhE RucHShECIS bt Tome
reanaI of noi Ytk Snes tastadessobstabitantyalbbpomoabzedzE@AN prills of
up tq nm di angter nd d. continuously withdrawing the EGAN prills
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being further chas@gterised by intensification of the upward gas flow

reglne I n the duct “Such that:
‘ continuously feeding a stream of cooling gas (e.g.
\/

ambient air) upwards through the duct to effect cooling
15 - and solidification of the falling_droplets and some
- removal of moisture so as to form substantially mono-
sized EGAN prills of up to 4 mm diameter, and
d. continuously withdrawing the EGAN prills collecting at
the base of the duct (such EGAN prills then optionally
20 being further cooled and/or dried in a forced draught
regime),
the process being further characterised by
intensification of the upward gas flow regime in the duct
such that:
25 (i) the temperature difference of the gas flow between
1/; its inlet to the duct and its outlet from the duct
is at least 60°C; and
(ii) the falling velocity of the prllls in the duct is
at most 3 metres/second relative to ground (i.e. a
30 stationary observer external to the duct) the
upward gas flow velocity being e.g. 6 m/s relative
to ground for 2 mm prill and 9 m/s for 3 mm prill
and, optionally,
(iii) recycling the gas stream after washing and cooling
35 and addition of any required make-up gas.
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A process for producing explosive grade ammoni um 15 nitrate prills
according to any one of clainms 1 to 4 and substantially as hereinbefore
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5. A process for producing explosive grade ammonium ~/
15 nitrate prills according to any one of claims 1 to 4 and
substantially as hereinbefore described.

6. Explosive grade ammonium nitrate prills whenever
produced by a process according to any one of claims 1 to 5.



