2130572 EMULSI ON EXPLGCSI VE COVMPOSI TION This invention relates to ﬁn _

expl osi ve conposition and, in particular, to an enul si lve
conposition of the kind conprising a discontinuous oxigplgfﬁéﬁgéb 5

di spersed throughout a continuous fuel phase which is substantially

I mm scible with the di scontinuous phase. Commercially available enmul sion
expl osi ve conpositions generally conprise an external or continuous orgamﬂé
fuel phase in which discrete dropl®ets ©f an 10 aqueous sol ution of an
oxygen-suppl yi ng source are di spersed as an internal or discontinuous

phase. g& | i r [onal |y described as water-in-oil
enul si o%‘gg’ &gg%%%ﬁtﬁw ngarrpl es thereof have been descri bed,
inter alia, MhilsS imvtesritions LA LER, Lol RIB %‘_MCB"FS’F Fompppstaon, 104 092, 4
cont ent 2B R B L e el oy, e com et el

nt e _ ) )hase of fhe enul sion explosive e conpl ete
el i ni naPéd tHe zl‘thdeé‘ﬁ‘“ﬁtgtﬁiﬂﬁj 3 FLBIJRF RS -°’$’tﬂ?"sﬁf ég%ﬂ e, to |less g
than54(Vc_db.)sp|aFis@m fmi‘rdd@ga-xduﬁai antl isiwus ofgedsighasme W8uisih denposi tions are
conventi_ona r.ef.er ‘ |3 do-30 4 % £l sion
expl osi & s&ﬁ%’%&\}é%gg"ﬁh é:g‘cs'frlir%é}cf',ﬂ}?n‘?{eér %sléag,ﬂ'%lr{i_ S‘Ié;géthent 4 248 644. 25
For mat i on of Commendisildy aysidable empeian AFRLOSIsiReral |y effected in the

Pr €SencCofnc iUIJC G drtel 10y B 1 Garf et tfd drill el aitithdougr onot e
subdi vi st on of d

he conBFRBSIS ke PEF el (AT (AP SARTS TRBLSE 40 8011 cved 1o oxi ot g
asdg,é)go:aquoiars Emalu:n’g:dd agﬂaramm:mmmlaricfg_ tsmmgeomHra s thereby to o
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inherenppppositions are conventionally described as water-i -0il
emulsion explosive compositions, and examples thereof have
been described, inter alia, in US patents 3 447 978,
15 3 674 578, 3 770 522, 4 104 092, 4 111 727, 4 149 916 and
4 149 917.
For certain applications the water content of the

oxidiser phase of the emulsion explosive may be completely
eliminated or at least reduced to a low level - for
20 example, to less than 4% by weight of the total emulsion
composition. Such compositions are conventionally
referred to as melt-in-oil or melt-in-fuel emulsion
explosives and have been described,. inter alia, in %gy
US patent 4 248 644. ' _ .
25 Formation of an emulsion explosive compoéition is
generally effected in the presence of a surface tension-
modifying emulsifier selected to promote subdivision of
the droplets of the oxidiser phase and dispersion thereof
in the continuous phase. In addition, the emulsifier is
30 believed to exist as a molecular coating layer on the
surface of the droplets thereby to reduce incipient
breakdown of the emulsion by inhibiting coalescence and
agglomeration of the droplets.
The droplets of the oxidiser phase are inherently
35 metastable and exhibit a tendency to crystallise. Growth
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35 netastable and exhibit a tendency to crystallise. Gowth" -2- of the (Q
resultant crystals tends to inpair the sensitivity to detonation of the -
enul si on expl osive conpositions, and attendant interlocking of the crystal
matrices renders the conpositions solid and, therefore, difficult to prine.
5 /Ebnventlonal emul si on expl osi ve conpositions therefore generally exhibit -
a pﬁogre53|ve deterioration of explosive performance resulting fromthe
agei ng process which occurs during the storagg and or transporting period

el apsi ng between manufacture and eventual uSe“of the explosive. 10

Various attenpts to nodify the storage characteristics of emul sion
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relatively. | arge Fitica I ameters cartridges filled wth the
conposition will @GFf@§ﬂéﬁ§FeFesu4Sin%xﬁﬁﬁmeth%fa?ﬁ%??n?égc%ﬁsJﬁpﬁﬁﬂ
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critical -di amatoer ut|IVaylngsusmabmptachbemedlﬁhI9h%yst¢ﬁﬁg%clu5|on in the
30 conpositions of.p3 ral@RiristdRs BECBALLEPBn0bxP1E81PEt6mpositions have
' : hitherto concéntrated on the emplsifier component of the
compositions and, in particular, on the selection of
suitable emulsifiers, or blends thereof, which are
15 designed to suppress cbalescence_df the supersaturated
" droplets of the oxidiser salt present in the discontinuous
phase. However, such modified emulsion explosive
compositions are often relatively insensitive to
detonation (not cap sensitive - i.e. incapable of
20 detonation by a detonator of magnitude less than a _
_ _ standard No.8 detonatpr) and, as prépared, tend to have
i¢5 relatively large critical diameters (below which
' | cartridges filled with the composition will not detonate)
| - for example, of the order of 19 mm. The modified
- 25 compositions therefore tend to be reliably effective and
of commercial utility as blasting agents only in
cartridges having a_relativelyllargé diameter - for
example, of at least 25 mm. Smaller critical diameter
utility is usually achieved only by the inclusion in the
30 composxtlons of a 51gn1f1cant proportion of a eutectic-
formlng salt, such as ca1c1um nitrate, which reduces the
amount of gas generated on detonation and therefore
advefsely affects the explosive berformance.
| ' We have now devised a cap sensitive emulsion
35  explosive composition exhibiting improved explosive
performance and storage stability. ' '



formng salt, such as caIcLun1nitrate,'mhich reduces the anqgnt of .gas
generated on detonation and therefore adversely affects the €xpl osive -

“performance. W& have now devi sed a cap sensitive enul sion 35 expl osive

conposi tion exhibiting inproved expl osi ve performance and storage

: “stability. -3- Accordingly, the present invention provides an emulsion .-

expl osi ve conposition conprising an oxygen- supplying salt conponent as ai_:
di sconti nuous phase and an organic nmediym form ng a continuous phase _
characterised in 5 that the conposition. contains a stabiliser conprising a
pol ycyclic hydrocarbon structure. The invention further provides a process
for produci ng anaceetdimdl X ptins i pite e Qixivte i oD ydwides edrul sifyi ng an

oxygen- suppl vi ng. sal . n AN, ‘gand & nedi um o forman o
enul sion i ne%f%h&?héexégﬁl%%rér%@sfée]la-s é;%r -oﬁlﬁggndi@sx(?(?neﬁ nuous phase -
and the or gsupplyniny usrlvreempenentias gardisgontinuaus inhaaes Jndasn -
char act er i Serydfiid daldf EHAPOY 14 WAL chatdUHdrie TG SN0 3
pol ycyclic hydrocarbon structure. 15 | The "oxygen-supplying salt -~
conponent ofA2hetRf STARIFHEIRD FRRER N 1ot SRARIMSRLS L Shh9didser salt
capabl e of pelpepeic hydrscarbom iz, envi ronnent in_an anount and at

arate sufficie 0, ac, ] | psj Ve -qh. tesjstics on the
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25 al kb i -OZIRALE BT HR &R tIPTR 3N SMULSAQR A0 (Gl (hhg salt

forms at least part of the discontinuous phase and the

organic medium-fofms.at.least part of the continuous phase
- characterised in that the,comesition éontain$ a

stabiliser comprising a polycyclic hydrocarbon structure.

15 The oxygen-snpplying salt cqmponent of the
discontinuous phase,suitably comprises any oxidiser salt '
capable of releasing okygen in an explosive environment in
an amount and at a rate sufficient to confer acceptable
exploéive characteristiés on the emulsion cdmppéition.

20 Inorganic oxidiser salts conventionally employed in the
production of emulsion explosive compositions, and
suitable for inclusion in the compositions of the present
invention, are disclosed, for example, in.US patent
3 447 978 and include ammonium salts and salts of the

25 alkali- and alkaline-earth metals - such as the nitrate,
chlorate and perchlofate salts, and miitufes thereof.
Other suitable salts include hydrazine nitrate and urea:

_perchlorate. - o | | ) |
Ammonium nitrate is preferably émployed as a primary

30 oxidiser salt comprising_at_Least 50% by weight of the

' oxygen-supplying salt_compohent, supplemented,'if desired,
by a minor (not exceeding 50% by weight) amount of a
secondary oxidiser compénent, such as calcium nitrate or
sodium nitrate. A secondary oxidisér component may be
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chlorate and perchlorate salts, and m xtures thereof. Cther suitable salts 1%
i ncl ude hydrazine nitrate and urea perchlorate. Amoniumnitrate is
preferably enployed as a primary 30 oxidiser salt conprising at |east 50%
by wei ght of the oxygen-supplying salt conponent, supplemented, if desired,
by sa- mi nor (not exceeding 50% by wei ght) amount of a secondary oxidi-ser
conpbnent, such as calciumnitrate or sodiumnitrate. A secondary oxidiser
conponent may be -4 - incorporated into .an, aqueous di scont.i nuous phase

but its presence is particularly desirable 1 the oxygen-suppl yi ng salt
conmponent is to be incorporated into the emulsion in the formof a nelt,

i.e. in the substm&e,?%u't U & G aM%@f o\eﬁh%omeoghtaee but its

di sconti nuous phase e secondary oxi di-sser onents which form an

eutectic nelt mhemr¢§§ﬂQ§i%ﬁmﬁﬁ?ﬁ%CW%%?4%uﬁﬁﬁﬁqih¥ﬁ t aﬁ@elﬁéwﬁﬁé'FHBPQXhPﬁ
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| ead, silver, sodjum 10 and_cal cium and or -
and pon hydroxyITJEe % i %U rﬁ %g%ﬁdg¥§l 3 QPﬁﬁngQO
gl ycerol, nannStoabsemménafﬂwanﬁr[ﬁﬂﬁﬂﬁ#@ﬁtdmsnﬂntunmqyghfﬁﬁages Syd&Rbas
gl ucose, sucrose, sé«%&é&’@ﬁ %gﬁ;f@éé %p@é@éﬁ%ﬁ&?rﬁ*&%ﬁ’ ladnC cB®ed idNRelt

their derivatives orm c aci f or nam . de
organo- ni trogen ceapRURRRted t9FeheR &4 th@mRA HﬁQﬁﬁ§té“§ﬁ&de S
hexanet hyl ene tetia&@@m@nﬁxmi@w @arﬁmr@ftheThana heaetinbedorephase my

nRate 20 converfERETEOdy (T G 1 pvACes h ek F110e b 8R |
dlscontlnuouslphaaadnaylemhmt|indﬂ¢qgaanwqqmpqund%ﬁnaﬂ0hg@@W@ﬁnpnhﬁbﬁtor -
for exanple, of taglyLﬂ§broxyllc compounds including methanol, ethylene
glycol, glycerol, mannitol, sorbltol and pentaerythritol,
carbohydrates, such as glucose, sucrose, fructose and
maltose, aliphatic carboxylic acids and their derivatives,
'15 such as formic acid and formamide, and organo-nitrogen '
| compounds, such as urea, methylamine nitrate and
hexamethylene tetramine, and mixtures thereof.
The discontinuous phase may optionally comprise a
'solid oxidiser component, such as solid. ammonium nitrate
20 conveniently in the form of prills. Furthermore, if |
_ . desired, the discontinuous phase @ay additionally comprise
s a crystal growth-inhibitor - for example, of the kind '
described in our copending British patent épplication No.
8221038, | - |
< _ 25 Typically, the dlscontlnuous phase may comprise from
about 20 to about 97%, more usually from 30 to 95%, and
" preferably from 70 to 95% by welght of the total emulsion
exploszve composition. The discontinuous phase may be
entirely devoid of water, in the case of a melt emulsion,
30 or may comprise relatively minor amounts of water, for
example - from 2 to 30%, more usually from 4 to 25% and
_'preferably from 8 to 18% by welght of the total
composition. '
The organic medium capable of forming the continuous
35 phase of an emulsion explqéive composition in accordance



described in our copending Brltlsh patent .application No. 822#@38 25
Typically, the discontinuous phase nmay conprise fromabout 20 to about -97%

more usually from30 to 95% and preferably from 70 to 95% by weight of the . .-

total emul sion explosive conposition. The discontinuous phase may be
entirely devoid of water, in the case of a melt enulsion, 30 or may .
conprise relatively mnor anounts of water, for exanple - from2 to 30@6 A
nore usually from4 to 25% and pref er ablgy fron18 to 18% by weight of the
total conposition. The organic medium capable of formng the continuous 35
phase of an enul sion expl osive conposition in accordance with the

I nventi on setiths the anbeakxbnrsehseeproalfaemoﬁpnstheoaxpmds$heuld be
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Sui t abl e or exl s g State
at conveni e ee#ﬁﬁ§#§ﬁﬂﬁoﬁﬂﬂﬂéﬂpﬁnmfg haggpar ghhe&anthal ldessdidr at ed and

unsat ur at ed cgnitihabus @aasarO%aél6raadaecaea@aﬁ,saadla15éuee§abber69f -
Preferr§$ medi.a .i.ncl yde refined ( paraffin Nuﬂ
0

oil, I@&hﬁﬁl§glFpéﬁégllgéﬁ?eﬁesu?%ﬁgé%§£§8|%FPFStﬁEﬁgﬁé fyrene

xylenes- andexiessarys in ‘response to appropriate temperature
adjustment; to permit emulsification to prbceed _

. Suitable organic medla which are capable of existing |
in the liquid state at convenient emulsion formulatlon

15 temperatures  include satu:gted and unsaturated allphatlc
 and aromatic hydrocarbons, and mixtu;és thereof. -
Preferred media include refined (white) mineral oil,
 -diese1 oil, paraffin oil, petroleum dist;llates, benzene,
toluene, dinitrotoluene, styrené,_xylenes, and mixtures
20 thereof.- .

In addition to the organlc fuel medium the
-continuous phase may, optzonally, comprise a wax to
control the rheology of the system. Suitable waxes
include petroleum, mineral, animal, and insect waxes. The

25 preferred waxes have melting temperatures of at least 30°C
and are readily compatible with the formed emulsion.
A preferred wax has a melting temperature in a range of
from about 40°C to 75°C. .
Generally, the continuous phase (1ncludlng wax(es),
30. if present)-comprlses f:om 1l to 10, and preﬁerably from 2
to 8% by weight of the total explosive composition, but
higher proportions, for example in a range of from 1 up to
15 or even 20% may be tolerated. o _
A stablllser for. use in an emulsxon explosxve
35 comp951tlon accordzng.to the invention comprises a
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20 thereof: In addition to the organic fuel nediumthe continuous phase (6
may, optionally, conprise a wax to control the rheol ogy of the system
Sui t abl e waxes include petroleum mneral, aninmal, and insect waxes. The
25 preferred waxes have nelting tenperatures of at | east [err] and are
readily conpatible with the formed enmul sion. A preferred wax has a nelting
_peﬁperature in a range of from about [err] to [err] Cenerally, the
conti nuous phase .(including wax(es), 30 if gresent) conprises from1l to
10, and preferably from2 to 8% by weight of the total explosive
conposi tion, but higher proportions, for exanple in a range of from1 up to "
15 or even 20% mpolyeyallier dystocardabisitrseturer. use in an enul sion

expl osive 35 conposi tjg (g#ywht%%eEQaEQQlggyeghbgggcoggrggﬁﬁogftenEG

pol ycyclic hydrocarbon struct liser s f0 sone
extent, function Eunctien @as(ér Wetf)(gfnmélllt)eﬁfﬁr@llﬁ-l epulsdfpebnpte

Iﬁrnagion of tr“Eﬁ?Bﬂdi%”EdPﬂﬂé%ﬂdV%fCQMEO%hhuQﬁon5exgmﬁsﬂﬁéfeéﬂbbzltlon,
erefore, rises a i such _as_an a on
chain, to ens e ¥ PR 4%%4&%? F%8¥8VI§°8Pr6?§3nﬁciﬁ8§%hﬁ+6¥ @ﬁgg&@
continuous phase.suchhes sirataliiphert i dfydiraiglay behs ghednpr teeenauhgdr ophi | i c
moi ety, such as J@?yéygﬂ%ﬁﬁ%mar PRZPIAY QEOBanEHE ﬁEé@hh'éErthe

‘conveni ently conpri on the | ecule”o ontains from 26
to 40 carbon atorﬁpn%\lf}#@% &rol y EhE! |5(§a§’t1éﬂnslei‘sé’Fe§8EﬁP Zi 8452 ring
structure contai nidigpd <8 W Hydrdbh ilief aoikity,f saehldst a hpdrdfyl carbon

at\ems subst |£6jt eq)ésr{:haétcel egz%:_sotupo_ne position by
The stabiliser conveniently comprises a‘hydrocarbon
the molecule bf which contains from 26 to 40 carbon atoms,
a preferred polycyclic stabiliser comprising a ring
‘structure containing from 14 to 24, preferably from 14 to
15 18, carbon atoms, substituted in at least one position by
- an alkyl or alkylene hydrocarbon radical containing from 6
to 12 carbon atoms. _ '
' Suitable polycyclic stabilisers include those
possessing the 17 carbon perhydro-l,2- |
20 'cyclopentenophenanthrene ring systep (I), and partially
unsaturated and/or substituted variants thereof.

(1)

Examples of such polycyclic stabilisers include the
C377Cog alcohols known as sterols in which the
25 alcoholic hydroxyl group is generally located at the 3 (8)
- position and an alkyl or alkylene substituent group of
from 8 to 10 carbon atoms is generally located at the 17
'position. : In'praétice we have observed that for sterols .
with identical ring structures and longer (Cg-Cjg)
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an al kyl or al kyl ene hydrocarbon radi cal containing fromo6 t car bon
atons. Suitable polycyclic stabilisers include those possessi the 17
carbon perhydro-1,2- 20 cycl opentenophenanthrene ring system (1), and
partially unsaturated and/or substituted variants thereof. (1) Exanples of
such polycyclic stabilisers include the C27-C29 al cohols known as sterols -
in which the 25 al coholic hydroxyl group is generally located at the 3 (B}i
position and an al kyl or al kyl ene subst tuent group of from8 to 10 carbon

atons is generally located at the 17 “pdsiti on. In practice we have .

observed that for sterols'with identical ri ng structures and | onger [err] :
-7- i poph| i B chgiqs, ef t| I da&phiseved when
t he side c rc?p%ﬂq' q'd% i o %1?%' agrf%ﬁlklcﬁrg group :
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carbon ri n%h%hr%wqun@ﬁmpal kyI side chain of 8 carbon-atons.
Qt hersui tab

t | Stab I - t oSt | (1] t | -
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[err] s (11), having \d 1[7eraa]rb(dd Ir.jm@strdmu\xﬁe randa amtalrlmll ysid=urring

wax-1li ke rmthear:.'nalof 8 carbon atoms.

HO
Other. éuxtablé sterol stabilisers include B-
o s:.tosterol (111), ergosterol (¥, 7-dehydrocholesterol S
10 (V), stigmasterol (VI) and lanosterol (VII). /\/K( |
<R '
(1II) X | ),




derived from wool -grease, has been observed to function effectively as a’
stabiliser in the enul sion expl osive conpositions of the invention. It is
believed that the 5 observed stabilisation depends on the presence in

| anolin of constituent sterols, such as cholesterol and | anosterol. |If
desired, m xtures of two or nore polycylic hydrocarbon stabilisers may be
enp*byed in the 10 conpositions of the invention. The stabiliser should be
present in a stabilising amount in-the emg si on expl osive conpositions of
the invention. Generally, acceptable storage characteristics are achieved
when the stabiliser conprises up to 10.0, 15 especially fromO0.01 to 2.5,
preferably from 0. ILanollirG, aamatpwaliloulencurningt waxilyker sater2ato 1.0% by

wei ght of the W LAY, s TRellbsieeneal t8 ghabkeognul sion
is generally eé%%%%%ﬁxﬁﬁgfhe'presence of an enulsifier, capa ' :

e blLe of 20
pronoting a retbfesietseliedmfettaRiddass dn 5he ﬁ@“&?—%eBnF?‘ﬁESﬁévﬁhase
conmponent (S) i dorigds LOT¥rid) Usl Sehph aiteyeradionn  Altt Hsudle Ldevedbithatetheas
herein descti bed, functions. {0 .4 .degr an, enyl.sifl r s h : psi ve
25 conpositlio ,éﬁv?és; spf?ée]‘?%'efrzfseaﬁlt%at eg"%cso%ﬁosrf{?{tei ?%'e%%&t:? [ (J)'Ir}a Fgwm
conprises a cod espnsmituenty|sterads, A @snghplesiexrodr 8PErred enbodi nent
of the inventiplhos¥edill sion expl osive conposition conprises a polycyclic
hydr ocar bon stabiliigr and a_ conyventi onal %gﬁenulsifier. Enul sifiers

t I

hitherto enployed iFE t4fR8IFSHUAITHIRS QIO P e FOrSs PR YEERASsi ti ons have
convent i onal | ynhjp@edcafbdr es et £l i sersreday) -ben-employede inhitble pronote or
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' : The stabiliser should be present in a stabilising
amount in the emulsion explosive compositions of the .
invention. Generally, acceptable storage characteristics
are achieved when the stabiliser éomprises'up to 10.0,

15 especially from 0.0l to 2.5, preferably from 0.1 to 1.5,
and particularly preferably from 0.2 to 1.0% by weight of
the total explosive composition.

Formulation of a stable emulsion is generally
effected in the presence of an emulsifier capable of

20 promoting a relatively pefmanent dispersion of the
discontinuocus phase component(s) in the continuous phase

-¥EJ | medium. : _ o B
Although a stabiliser, as herein described, functions
to a degree as an emulsifier for the explosive
25 composition, it is preferred that the composition
additiconally écmprises a conventional emulsifier.
Accordingly, in a preferred embodiment of the
invention, an emulsion explosive composition comprises a
polycyclic hydrocarbon stabiliser and a conventionall
30 emulsifier. . - g _ _
Emulsifiers hitherto‘employed in the production
- of emulsion explosive compositions have conventionally
been of the water(or melt)-in-oil type which p;omote or
| facilitate the formation of an emulsion in which the
' 35 discontinuous phase comprises an aqueous (or melt) medium

i1

'Eﬂgt#ﬁyéykﬂghywnch t he 35 di scontinuous phase
medi um |



-9- and the continuous phase conprises an oily or organic nedigg; Such
emul sifiers are herein described as conventional enulsifiers. venti enal
enul sifiers, as hereinbefore defined, 5 are strongly lipophilic, i.e. they
exhibit a hlgh affinity for the oily or organic nedi umof ‘the continuous
phase, and have a | ow hydrophilic-1ipophilic balance (HLB). Typically, such
conventional enulsifiers have HLB values of |ess than about 10. 10 A
Many suitabl e conventional enulsifLegs.have been described in detail in the
literature and include, for exanple, sorbitan esters; such as sorbitan

. sesqui ol eate, sorbitan nonool eate, sorbitan nDnopaIn1tate sorbitan

'~ nonost eaaadethadcentbhtiaust phaseacamperisée amnoilwnok Idrghmigcerides of -
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wei ght fa [co wax es oxXy y ethers, such as
poIyoxye?ﬁyvenﬁéqyalaﬁ@?lséfhEFS°poIyoxyethylene(2) ol eyl - et her,
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conp05|tbgnlegtgbnanpasaeetlons of enulsifier may be tol erated, excess oo
enmul si.fier sepving_as uppl enent al e, 30 conposition, but, inke
general, econ e EBhEgﬁg?ag?%%ﬁn %?%.eeT?éﬁlf?ﬁf%ﬁ%ﬂ% €% mul sifier be
kept to deatnibed) iordetailaie the hliterptube eapdrineindee. for
example, sorbitan esters, such gs sorbitan sesquloleate,
sorbitan moncoleate, sorbitan-monopalmitate, sorbitan -
monostearate and sorbitan tristearate, the mono-~ and

15 diglycerides of fat-forming fatty acids, soyabean
lecithin, mlxtures of higher molecular weight fatty
alcohols and wax esters, ethoxylated fatty ethers, such as
polyoxyethylene(4) ‘lauryl ether, polyoxyethylene(2) oleyl
ether, polyoxyethylene(2) stearyl ether, polyoxyalkylene

20 oleyl laurate, and substitgted oxézolines, such as 2-.
oley1-4,4'-bis(hydroxymethyl)-2—oxazoline.' Suitable
mixtures of such conventional emulsifiers may also be-
‘selected for use. o

Generally, acceptable emulsification characteristics

25 are achieved when the emulsifier comprises from 0.1 to 5,

" preferably from 0.2 to 4, and particularly preferébly-from '
0.5 to 2.5% by weight of the total explosive composition.
Higher proportidns.of-emulsifier may be tolefated. excess
_emulsifier serving as a supplemental fuel for the.

30 composition, but, in general, economic considerations
dictate that the amount of emulsifier be kept to a minimum
commensurate with*ac;eptable performance. '

_ Acceptable explosive performance and storage
stability of the emulsion explosive composition are _
35 observed when the emulsifier, if employed, is present in a
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Accept abl e expl psi ve performance and storage stability of the enul sion
epr05|ve conposition are 35 observed when the emulsifier, if enployed, is

present in a - 10 - mmjor anount relative to the stabiliser which is
conveni ently enployed in a nminor. amount (<50 wt % of the total enulsifier
and stabiliser concentration) relative to the enulsifier. Desirably, the

weight ratio of 5 conventional enulsifier to stabiliser in the explosive
conposition should be from50:1 to 2: 1, erably from20:1 to 3:1, and
particularly preferably from10:1 to 4:1. gonventlonal oxi di ser salts, such
as ammonium 10 nitrate, tend to crystallise in a'needle habit, and it has

been observed Qs tén@nﬁ“ﬁl%ﬁﬁ@léy tohahet *&Qa&tﬂhbleb.-sahscaf 1she invention
tend to inhibit such cr taI rowth., Modif.ication o Wg % OE %Q
b

growi ng cryst FLPYRRIERH ved &8, & Figes; raﬁ'ﬂun
inclusion in t&uxémiemnﬂemnmen(anﬂxdwduxyaeestconbeneratlantryelatzhebto

Tod {1 10, SUDSd Usilier H°h SRAMIIIRNILE GedRe LhedBohEed addi 1 onal

conponents may 5o lncorporated nt o resent

i nventi on. Forcanuantionalymaudiadf 1@Fytpué¢ggééé§ﬁ€nﬂ§ fhe B§P1ﬁ5+&ﬂed 20
g_ypl Calt ~suppl %ﬁﬁ&dﬂtfﬁtﬁ?&m{mﬁwtﬁowsmm eof Qk 1, n@ﬁéﬁéf&bl?ﬂftﬂhO t he

i sconti nuous se ude sol uble ¢ eri.als as
gl ucose, sucro’gtgal ftr% o]s‘e r}‘ﬁalpta(fsté'cé’ﬁ' rg%&i%e#&"y%gr ?ormam de,
urea,” methyl adsie nitrate, hexanet hyl ene tetran1ne 25 hexanethylene

tetramne nitrate, HiIn GBI U 1ALRS, 3UBA SEERkALY 1 e
céﬁﬁonents whi ch may be 1 ncorporated into ‘cont’i_nuous phase i n¢l ude
fatty 10 nltrate, tend to crystallise 1n a needle habit, and it has

been observed by optical microscopy that the_stablllsers.
of the invention tend to inhibit such crystal growth..
Modification of the habit of the growing crystals may also
be effected, if desired, for example - by inclusion in the
15 polycyclic stabiliser structure of a crystal habit
modifying substituent(s), such as a phosphate. group.

If desired, additional components May'be incorporated
into the compositions of the present invention. For
example, supplementary fuel components may be incluaed.

20 Typical supplementary fuel components suitable for
' incorporation into the discontinuous phase include soluble
i*i carbohydrate materials,_such as glucose, sucrose,
fructose, maltose and molasses, lower glycols, formamide,
urea, methylamine nitrate, hexamethylene tetramine,
25 hexamethylene tetramine nitrate, and other organic
nitrates.

. Supplementary fuel components which may be
incorporated into the continuous phase include fatty
acids, higher alcohols, vegetable oils, aliphatic and

30 aromatic nitro organic compounds, such as dinitrotoluene;
nitrate esters, and solid particulate materials such as
coal, graphite, carbon, sulphur, aluminium and magnesium.

. Combinations of the hereinbefore described
supplementary fuel components may be employed, if

35 -desxred., '



aci ds, higher alcohols, vegetable oils, aliphatic and 30 aronsiic nitro
or gani ¢ conpounds, such as dinitrotoluene, nitrate esters, d“solid
particulate materials such as coal, graphite, carbon, sul phur, al um nium
and nmagnesi um Conbi nati ons of the hereinbefore descrlbed supplenentary

fuel conponents nmay be enployed, if 35 desired.: The amount of
suppl enentary fuel conponent(s) enployed may be varied in accordance MAtthg
the required characteristics of the conpositions, but, in general, wll be

in a range of fromO0 to 30, preferably from5 to 25, %5 by weight of the
total emul sion explosive conposition. Thlckenlng and or cross-|inking

agents may be.included in.t enerally in smal
anounts up toT% ea%?%%t g? %gpﬁfg%gé ra%? gﬁ éﬁé? %p % by wei ght of .
t he t ot abmpkpyedi maycbeapvariednin 1®cccny®m<a¢ wmlmkdm nteqwfered. i ncl ude '
natural gygBaceueils@fcsUsE eumeamgsswféﬁyesowerﬁpfgemfw{ﬁIc

polyners, particularly those derived fromacr%g M nor amounts of
non-vol aP@l &0 AaFaRIENCH| SHPR BoFInif+ cPoRERY %%n%??%:?nﬁ?%?%ﬂs such as
naturgl B%¢ wéﬂ@herofsynéhebtalruhbbszemde:p&qafwtnﬂqmpwsaﬂnmabe

I ncor por at ed %ﬂ%gkégfnéogﬁénHP“érQQQSfin % %§hégﬂﬂggd%%tadditives

I ncl ude but adi'e |so$rene- I'SO yl ene-et hyl ene -
copol ymaF-BC!ltFéF%oWn’EhS cAmpesitiens al 6 ‘%%sbﬁﬂdyale‘!%r%f%t he 20

I; Cont'nUOHﬁﬁPbaﬁﬁouﬁﬂg hﬁ ﬂérﬁhéubﬁa?foof”PGPVi?&f§ré£€£551f"E£3mCFC|Uded
gases InLbNE COROSILIHE oF Ser bl Lo SISl Sl cipl oy compos tions
redute tMgptcdbnshigkénbngeagenhanlchMdeumhﬁﬁraprgﬁms&ﬂﬁqchcnéron1about
0.8 to aQQHf &uﬁ 99158}1@§glves thereof, and synthetzc polymers, :
particularly those derived from acrylamide.
| Minor amounts of non-volatile, water insoluble
polymefic or elastomeric materials, such as natﬁral’_
15 rubber, synthetic rubber and polyiscbutylene may be -
'ncorpbratéd into the continuous phase. Suitable
polymerzc additives include butadiene-styrene, isoprene-
lsobutylene, or 1sobuty1ene-ethy1ene copolymers.
Terpolymers thereof may also be employed to modify the
20 continubus_phase, and in particular to improve the
retention of occluded gases in the compositions. §
Preferébly, the emulsion explosive compositions of R,
the present'invention comprise a discontinuous gaseous
component to reduce their density (to less than 1.5, and
25 preferably to-fram about 0.8 to about 1.4 gm/cc)“and
enhance their'sensitivity. The gaseous component, usually
- air, may be incorporated into the compositions of the
present invention as fine gas bubbles dispersed throughout
the compositibh; hollow particies which are'often'referred
30 to as microballoons or microspheres, porous phrticles. or
mixtures thereof. A discontinuous phase of fine gas
bubbles may be incorporated into the compositions of . the
present invention by mechanical agitation, injection or
bubbling_theféas through the composition, or by chemical
35 generation of the gas in situ. Suitable chemicals for the



enhance their sensitivity. The gaseous conponent, usually air, may be

i ncorporated into the conpositions of the present invention as fine gas
bubbl es di spersed t hroughout the conposition, hollow particles which are
often referred 30 to as m croball oons or mcrospheres, porous particles, or
m xtures thereof. A discontinuous phase of fine gas bubbles may be

i ncOrporated into the conpositions of the present invention by mechani-cal
agitation, injection or bubbling the gas.tyyqugh the conposition, or by
chem cal 35 generation of the gas in situ. Suitable chemcals for the

- 12 - in situ generation of gas bubbles include peroxides, such as

hydr ogen per oxinlesithtgénesatione ofisganBubbldd ridedudel ipe@oxddiedss sughch as

N, N' - di ni t-rosoggnﬁigaergg%%y%%ﬁ%ﬁ%{;aggﬁi J<'alé'u t'a%I d igqu‘riitgg?.e such as

5 sodi um borohydri F es, SUuch ds sodi um carbonate. eferred
chem cal s for nherescaminegensuch iam BN gabindtinsdsopenteitrous acid and

ibt E blsal' t ST\Ahi qhe@lﬁfp@aef@emgﬁsepmﬁtimfeﬂtlh%f% rti@el%r,_of[i_u%ﬁ Qfas

u es. our ega, Nay, e _uUsS ,10 accC er e e conposi Ll on O a
Mtrite gash: nEOGhEh: DORSRYGHALS n AT FAERTIAN R (AT A8 SREREMol | ow
m cr ospher es otagbpasstand Pesferrsi mtemicdls farcithes inheia- geneehdébnde

and ur ea- { of gk dfy dgupiSild Able RS RIS AP 10C1ddeseyRantied

m neral s, such_as”pe . gas conponent 1s usually added
during cool i ngdeERRPe Rt WmdRr Bt ALiasid R rios #FodueM gB8ut 0.05 to
5Q% by -vol une vabYRss at THILDEFéa P Healub el R dPcietate thenveniently the

orr] mor 8020 STEIR ST P Tt P Hhh] SO PU8RY ‘parEeaabasl Pobieteen
40 and 70 pm Pparpiches tinebudessmaliarhdldow pisirosphleres of glass and
| resinous materials, such as phenol-formaldehyde and urea-
formaldehyde. Suitable porous materials include expanded
minerals, such as perlite. _ _
15 The gas component is usually added during cooling
such that the prepared emulsion compfises from about 0.05
" to 50% by volume of gas at ambient temperature and
pressure; Conveniently the occluded gas is of bubble
diameter below 200 um, preferably below 100 um, more _
20 preferably between 20 and 90 um and particularly between
40 and 70 um, in proportions less than 50%, preferably
\ between 40 and 3%, and particularly preferably between 30
and 10% by volume. Preferably at least 50% of the
occluded gas will be in_the'form of bubbles or
25 microspheres of 20 to 90 um, preferably 40 to 70 um
internal diameter.
An emulsion explosive composition aécérding to the
. present invention may be prepared by conventional
emulsification techniques. Thus, the oxygen-sﬁpplying_
30 salt(s) may be dissolved in thejaqueous phase at a
temperature above the fudge point of the salt solutién,'
preferably at a temperature in the range of from 25 to
110°C, and a mixture, preferably a solution, of the '_
stabiliser, emulsifier (if employed) and organic phase is
35 'separately prepared, preferably at the same temperature}as_



-betmeen 40 and 3% and partlcularly preferably béet ween 30 and.goqbby

volunme. Preferably at | east 50% of the occluded gas will be T™ the form of
bubbl es’ or 25 -microspheres of 20 to 90 [err], preferably 40-to 70 [err] -

i nternal dianmeter. An enul sion expl osive conposition according to the
present invention may be prepared by conventional enulsification

techni ques. Thus, the oxygen-supplying 30 salt(s) nmay be dissolved in theA<~
aqueous phase at a tenperature above the fudge point of the salt solution,
preferably at a tenperature in thé range of from25 to [err], and a

m xture, preferably a solution, of the stabiliser, enuIS|f|er (i f enpl oyed)

and organi e é’i@?esdfué’ﬁga Sepﬂ{étﬁdeoq{seeﬁ{a%% zl%recfﬁe’na@d)&e%t to@peae

tenperature sol ution. The' a ueous hase is then
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such, or t f I iate dlnen5|ons 10
ud®1 b@gmgﬁ&%kw En el S S1 D To MY

The i nvention I strated reference to the fo anpl es in
which all pard® eFRiL 'E:e?ﬁ%’g%%‘-%ﬁ FWRATEAPR (ﬁ?%?'\f#’l % unl ess-

ot her W sgnwéref fsh ﬂaiAl\tFéLExsledl'ms Stﬁcla, outmrpm;atbe/q:daagd@ imtmt accor di ng to
the 15 |nvent|on %ﬁ%&%e of hitrate (78.7 parts), and water
e%?% o

' (160pa?13§5% %stlrrlng ‘a tenperature of
. The invention is 111ustrated by reference to the

follow:.ng Examples in which all parts and percentages are
expressed on a weight basis unless otherwise stated.
' EXAMPLE 1 '
This is a comparative Example, not according to the
15 invention. ' - '
A mixture of ammonium nitrate (78.7 parts), and water
(16.0 parts) was heated with stirring to a temperature of
75°C to give an agqueous soldtion, The hot agqueous
solution was added,'With"rapid-stirring.fto a solution of
20 a conventional emulsifier, sorbitan sesquioleate (1.5
parts), in refined mineral oil (3.8 parts). Stirring was.
continued untll a uniform emulsion was obtained. Glass ' L‘;
microballoons (2.0 parts; grade B15/250 supplied by 3M) '
were added to the emulsion and thoroughly mixed therezn.
25 . The ccmposltlon was allowed to cool and was then packaged
into conventional cylindrical paper cartridges of varying
‘diameters. The cgmposition,*as”prepared; was found to
have a critical dlameter of 8 mm. Cartridges of 25 mm
‘diameter were stored at a temperature of 10°C arid were
30 _periodlcally tested for cap sensztiv1ty using a standard
No.8 detonator.
After storage'for 9 weeks the cartridges failed'to
detonate. - B -
_ Optlcal mlcroscoplc ‘examination of sample cartrldges
35 after storage for 9 weeks revealed evidence’ of ammonium
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[err] to give an aqueous sol ution. The hot aqueous sol ution was added,
with rapid stirring, to.a solution of 20 a conventional enulsifier,
sorbitan sesquioleate (1.5 parts), in refined -mneral -oil (3.8 parts).
Stirring was continued until a uniformenul sion was obtai ned. 3 ass
mi-crobal | oons (2.0 parts: grade B15/250 supplied by 3M were added to the
emul*si on and thoroughly m xed therein. 25 The conposition was allowed to
cool and was then packaged into conventlxngﬂ.pyllndrlcal paper cartridges
of. varying diameters. . The conposition, as prepared, was found to have a
critical dianmeter of 8 mm Cartridges of 25 nmmdianeter were stored at a
t enper at ure ofn:[.erai}.e an:mlym.‘e Bfrmapeiomdi e Iqrytsisl@d HedngC f heedile vity

a1t o dot ohErbe: Caf PAGER lond Lt SLOLARR NprbotRRl° GIBRTR BRA0CS .

after storage #ml@nm#@s reers| B \detareedf anmmonium - 14 - nitrate
crystal formation, the crystals bei ng afexpad & habit, although sone

approxi mately sphe caI cr al s éygggFUﬁgraTés wer e al_so detec
EXAMPLE 2 5£ X8 AE te [ RS T&ReRted . SAVE F&f&r‘- t he
sorbitan sesqutivé estbebiatmi sséscpncﬂmrm\texmls:rfﬂas corcbenedaftiom ¥as to 1.2

parts, and thg:[-a&xﬁ?éﬁ #:e&?l 1(§ &b PR3 )gﬁ{l&% | NG R 18R RS

conposition a | Ser mposi tion, as prep areéohad
critical di aneRP@FtbfWas iRCUERIFS LRSI ﬂienﬁqmpmé{tépnr @ mdd and test ed
|Q\/he manner etalbxBi®ée. 1 were still cap sensitive after storage

10 The com9051tlon, as prepared had a critical dlameter
| of 8 mm. o :

- Cartridges of 25 mm diameter formed and tested in the
manner of Example 1 were still cap sensitive after storage |
for 42 weeks at a temperature of 10°C. Identical |

15 cartridges stored under the same conditions for 45 weeks
failed to detonate. ' '
, EXAMPLES 3 to 8 _
The procedure of Example 2 was repeated save that the

emulslfzer/stabillser system employed in the various
20 Examples respectzvely comprised sorbitan sesquiocleate
(1.2 parts) and 0.3 part of the stabiliser identified in
S the accompanying Table. '
_ After storage at a temperature of 10° C, for the _
respective periods specified in the Table, the cartrldges
25 were still cap sensitive to a standard No.8 detonator.

TABLE
'Example_‘ Stabiliser | storage Period
| (0.349art) (weeks)

3 o lanoiin B ' 29

. | ergosterol | 20
5 .~ 7-dehydro- 16

' cholesterol - : _

-] ' stigmasterol 16
7 lanosterol _ 13
8 ~B-sitosterol 9 -

2k



‘for 42 weeks at a tenperature of 10C. | dentical 15 cartridges stored -
under the sane conditions for 45 weeks failed to detonate.- _ '
The procedure of Exanple 2 was repeated save that the enul sifiér/stabiliser
system enpl oyed in the various 20 Exanpl es respectively conprised sorhitan

sesquioleate (1.2 parts) and 0.3 part of the stabiliser

ES

acconpanying Table. After storage at a tenperature of 10C, for the

respective periods specified in the Tabl e,

cap sensitive to a standard No. 8 dell8nator. TABLE Exanpl e

20

wat er i raro odd GMBSphﬁggseéﬁémstFﬁg3oﬁ BaﬂtﬁanerflPEﬁlHéﬂeﬁPﬁeral
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agnoster e‘]‘%’ﬂggg‘rlé? (% %terﬁvégpt& forglg % EQT"Z ?la(r?zlte;g:j

cer ebr osdulrtdlsterod axtraictr aoaithdaing( 3Mo395/t25'©l zapapss;)erol. |

10

15

20

lanostercl, 7-dehydrocholesterol, dihydroéhdlestérdl'and'
cerebrosterol.  Glass microballoons (34 B15/250, 2 parts)

were thoroughly stirred into the emulsion. Cartrzdges of

25 mm diameter couid be initiated by a No. 8 detonator as

described in Example'l'after'at least 15 weeks storage at

10°cC. - ' ' o
EXAMPLE 10

An emulsion was prepared as in Example 9 except that

the oil phase_consisted ofg5.3 parts of ‘Argowax
Distilled' (Westbrook Lanolin Company, Laisterdyke,

'éradford- a lanolin alecphol mixture containing at leaet

308 cholesterol and also lanosterol, agnosterol and their
dlhydro derlvatlves together with stralght and branched

. chain alcohols).. This szngle 1ngred1ent (i.e. not

25

30

containing sorbitan sesquioleate as a conventional

emnlsifier)_acted as emulsifier, 0il extender and rheology

control agent. The resulting emulsion was non-tacky and
u1tab1e for cartrldge formation by rolling onto a flat
bed, cutting into strips and wrapping in paper.
Such cartridges had a storage llfe, measured as in
Example l, of at least 20 weeks at 10 cC. C
' EXAMPLE 11 |
The procedure of Example 9 was repeated except that

- the oil phase consisted of a mixture of ‘*Argowax

Distilled' (1.5 parts) and 'Slackwax 431 (3.8 parts)
(International Waxes, Agincourt, Ontario). The

'composition was almost non-tacky.

3to 8

identified in the .
#Qg'
the cartridges 25 were still

5

'Ftab:!iser Storage Period (0.3 part) (weeks) 3

anolin : _ - 294 : er gosterol

7-dehydr07 _ 16 choIeEEéﬂgﬁgﬁg T stlgnasterol
%6 7] An emul®iosi emsl prepared by emils8@fying a solution of
err er.al 5; E%A n S was prepared
by enuléﬁ%j; rtssgiutloonlﬁm7gl§r6§% in %E%Efuﬁ?n???g%eiﬁE°16 pgrtg of

5 1.2

L 2
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10 were thoroughly stirred into the emulsion. Cartridges of 25 nm gé
di aneter ‘coul d be initiated by a No. 8 detonator as-described in Exanple 1
after at |east 15 weeks storage at [err]. EXAMPLE 10 15 An enul sion |
was prepared as in Exanple 9 except that the oil phase consisted of 5.3
parts.of 'Argowax Distilled . (Westbrook Lanolin Conpany, Laisterdyke,
Brad¥ord; a lanolin alcohol mxture containing at | east 30% chol esterol and
al so |l anosterol, agnosterol and their 20_ dihydro derivatives together with
strai ght and branched chain al cohols). ThiS single ingredient (i.e. not
cont ai ni ng sorbitan sesquiol eate as a conventional enulsifier) acted as

erm: sifier, oil e?t Q:%i&fri?@%sr]&EO!Z}[SanCQ?Efn@'teﬁ?f_agxned;rh?ozh?_ﬁhlétibng "
~enul sion was non-tacky .an suj.tabl e for,_ca e formation _by.rolling -
onto o flar bodOMEAEIEh a8 & AEhEaaRa MEanREd 0\ br PARRPOL QOCHE L4 11 dgas
had a storage |EBxampleedsurcdd greaterEthapl @0lveeksat | east 20 weeks at

[err]. EXAMPLE 11 30 The procedugpgambrgxapprle 9 was repeated except
that .the oil_ phase consisted of a m xt ~gowax Distilled (1.5

parts) and '3l ackwa@® £RRleion Wast PFeprredr Aft iBnEraRBkes? fEFeRbUFRAL
Ontario). The ah@eyudous Phasal F@acistedt a€¢kg7.3 partd ammsviidmdges of 25

I 6 e OGO PR AR TARR"YS LhLEs e yqarasyr e

was prepared ashen cidaphlased wasc@pmixtaret bf dqidcpastphaferedimedted of
67{3’; parts anmppiddPal oil and 1 part of 'Argowax Distilled', and 2 parts
10 of Bl15/20 glass microballoons were added to sensitize the
explosive. ' '_ '
Cartridges of 25 mm diameter formed from the emulsion
had a storage life, as measured in Example 1, of at least

20 weeks at 10°C.



ni t+ate—3i5-parts sodiumnitrate and 12 parts: of water, the.oil phase was a

m xture of 4.7 parts of refined mneral oil and 1 part of'gﬂﬁgomax

Di st”“lmmmﬂllguﬂ,ﬂmts 10 of B15/20 gl ass microbal l oons were added to

sens Cartridges of 25 mm dianeter fornmed fromthe

enul st on® hdd & sforfge life, as—Adasured in Exanple 1, of at |east 20 weeks,
at [err]. CLAI M5 1. An emnul si on expl osive conp05|t|on conpri sing aht
oxygen-suppl ying salt conmponent as .a discontinuous phase and an organic

medi um form ng a continuous fuel phase, -sai d fuel phase being substantially
i nsoluble in and imm scible with the discontinuous phase characterised in

that the . c Gt | on. contains a stabiliser conpr|5|ng a polycyclic
hydrocarbogggkructure havi.ng a li_pophilic noiet atible with the

or gani c. medi-umand A2 IBRWIGHIN CXBHGEHS. c?mp°s"t£°80 BerifdA%a8Bording to
cl ai m 1 chydsfeai-isu@pliyl ighatalitheotipahientsas aodisiceasiaupiisg structure

cont ai ni ng Hﬁﬁﬂ%ﬁ4 gﬁ§4 cargggF%hg@E égggﬁsgtgt% n&@ngk geg ,jone position

by an aIkyP on ra ontainin ron1 to 12 carbon
atons. 3. phask,caEaidsifivedn phaser diediga @U&Sttﬁ@itléfllﬁ’hénﬁpéé‘ééleng“cl ai ms

SZ?L?SEhsﬁ%cyﬁf"l%?rﬁ‘%%gﬁtﬁ“{”f%m&"m*a?““e A |
nan ene rin ruct ur conposi tion
accor di ng thadaatRri sad Ak (ats & r‘Fqnﬁ’?%"t %fu?‘?r conpri sgg a

sterol. 5. stabﬂmmaﬁmpmm@rd:oigdyGMCahmmb@@t erised in that the
sterol is c:(¥é§¥&¥éﬂhav1ng a llpophlllc moiety compatible with '\.)
the organic medium, and a hydrophilic moiety. Ny ’
2. A composition occording to claim 1 characterised
in that the stabiliser comprises a ring structure
'containingofrom 14 to 24 carbon atoms, substituted in
at least one position by an alkyl or alkylene .
hydrocarbon fadical containing from 6 to 12 carbon
atoms.
3. A composition according to either of the
preceding claims characterised in that the stabiliser
comprises a perhydro-1l, 2-cyclopentenophenanthrene ring
structure. _
4. A composition according to claim 3 characterised

in that the stabiliser comprises a sterol. A

5. A composition according to claim 4 characterlsed
1n that the sterol is cholesterol.

6. A composition according to claim 1 characterlsed N *

in that the stabiliser comprises lanolln.

7.. A composition according to any one of the
preceding claims characterised in that the composition
additionally comprises a conventional emulsifier.

8. A process for producin§ an emulsion explosive
composxtlon comprising emulsifying an oxygen-supplylng
salt component and an organic medium to form an
emulsion in whlch the salt forms at least part of the
discontinuous phase and the organic medium forms at

g
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6. A conposition according to claim1 characteri in that the 7
stabiliser conprises lanolin. 7. A conposition aiﬁgraTﬁg\%g\aﬂz\ggg\of -
the preceding clains characterised in that the conposi ddi tiona o
conprises a conventional emulsifier. 8. A process ” m :
emul si on expl osi ve conposition conprising emulsifying an WI ng .
sartqconponent and an organic nediumto fQ% gLan enul sion in mhﬂchst sal t
forns at | east part of the discontinuous phase and the organic medi umfornms
at | east part of the continuous phase characterised in that the
conposition contains a stabiliser conprising a polycyclic hydrocarbon
structure having a |ipophilic noiety conpatible with the organic nmedi um and
a hydrophilic moiety. 9. ° An explosive charge characterised in that the
charge conprises an enul sion expl osive conposition according to any one of

claims 1 to 7 or;RagRapa% Py ratAE0E8AEiARERE IpREss OckaPbMErised in
' that the composition contains a stabiliser comprising a

polycyclic hydrocarbon structure having a lipophilic
moiety compatible with the organic medium and a
hydrophilic moiety.
9. An explosive charge characterised in that the

A charge comprises an emulsion explosive composition

o according to any one of claims 1 to 7 or prepared by a
process according to claim 8.




