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1 
EXPLOSIVE COMPOSITION CONTAINING 
BIOPOLYMERIC MATERIAL, METHOD OF 

PREPARING AND USING ‘ 

i ‘This is a continuation of application Ser. No. 214,414 
filed Dec. 30, 1971, now abandoned. 
This invention‘ relates to new compositions of matter 

‘and in particulr particular relates to new explosive 
compositions of matter. ' 

Explosive compositions in the form of slurries and 
comprising oxidizing salts, fuel, sensitizers, and water, 
optionally together with conventional additives are 
known. Whilst such compositions have in the main 
been satisfactory for use as explosives it has been found 
that they suffer from the disadvantage that their sensi 
tivity to detonation tends to be variable from batch to 
batch of production; in particular the sensitivity to det 
onation of such compositions tends to diminish from 
the original value during mixing, prolonged storage or 
‘after pumping into boreholes. 
Amongst the materials which have been proposed in 

the prior art for use in slurry explosives are metals, par 
.ticularly finely divided metals, to contribute energy to 
the explosive. The prior art has proposed the use of var- ' 
ious metals of high thermal energy including alumin 
ium, silicon, ferrosilicon, ferrophosphorus, magnesium, 
titanium, boron and mixtures thereof for example mix 
tures of aluminium with ferrosilicon. These metals have 
been suggested for use both as fuels and as sensitizers. 
In general, these materials have been employed pre 
dominantly as fuels. When however these metals are in 
a very finely divided form, for example in the form of 
a powder passing a 300 mesh sieve or prepared so as to 
have a high surface area per unit weight such as up to 
2.5 and as much as 10 or more square metres per gram, 
certain of such metals act in the explosive composition 
as sensitizers to detonation as well as behaving as fuel 
materials. As atypical example of these metals in finely 
divided form there may be mentioned the so-called 
paint fine aluminium which is a fine aluminium powder 
conventionally used for the purposes of pigmentation. 
Whilst these finely divided metals are eminently suit 
able as sensitizers it is known from the prior art that 
their effectiveness as sensitizers in certain aqueous ex 
plosive slurries is progressively reduced with time ei 
ther whilst the composition is standing or whilst it is 
being mixed or pumped or otherwise sheared. It is also 
known that such slurry explosives tend to become less 
sensitive to detonation when exposed to water in a wet 
bore hole. It has been suggested that such aqueous 
compositions containing very finely divided metal lose 
their sensitivity with time because more and more of 
the metal surface becomes wet. So as to reduce the 
wetting effect it has been suggested that the finely di 
vided metals be treated with various coating or surface 
active materials which will render them hydrophobic. 
Such materials were for example paraffin, stearic acid, 
calcium stearate or a tallow amine. Whilst these materi 
als were effective for a short period of time, they were 
ineffective over prolonged periods. In particular we 
have also observed that such hydrophobically treated 
metals incorporated in slurry explosive compositions 
become wetted when a conventional additive such as a 
guar gum is present. . 

It is an object of the present invention to improve the 
sensitivity to detonation of slurry explosive composi 
tions, and in particular to reduce the rate at which such 
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compositions become desensitized on storage or after 
having'been mixed or pumped. It is a further object .of 
the present invention to provide slurry explosive com 
positions which have an enhanced water resistance 

' over compositions of the prior art. It is a still further ob 
ject of the present invention to provide thickened 
slurry explosive compositions wherein the thickening 
system does not comprise a conventional crosslinking 
agent. 
We have how discovered that the addition of non 

crosslinked biopolymeric material to a slurry explosive 
composition reduces the rate of desensitization to deto 
nation of said composition to a rate lower than has hith 
erto been possible. Under certain circumstances the 
loss of sensitivity to detonation of the explosive com po 
sition is reduced considerably or may even be elimi 
nated entirely. We have also discovered that the addi 
tion of such material provides thickened slurry explo 
sive compositions which have improved water resis 
tance when compared with slurry explosive composi 
tions of the prior art. 
The nature of the slurry explosive composition to 

which the biopolymer is added is not critical. Such 
slurry explosives are well known and may comprise at 
least one oxygen releasing salt; water; and at least one 
fuel. Optionally such slurry explosives may also com 
prise sensitizing additives such as-for example finely di 
vided metals or gases or other conventional additives 
such as for example crosslinking retardants, anti 
foaming agents or surfactants. 
Accordingly we provide in a slurry explosive compo 

sition of matter comprising at least one oxygen releas 
ing salt; water; and at least one fuel, the combination 
with said composition of at least one non-crosslinked 
biopolymeric material. 
By biopolymeric material we mean polymeric mate 

rial which is produced by a process comprising the mi 
crobial transformation of carbohydrate material. Such 
material may be prepared for example by reacting a 
carbohydrate wit a microorganism to obtain a poly 
meric material which differs fundamentally from the 
parent polymeric material in respect of composition, 
properties and structure. Suitable carbohydrates in 
clude sugars such as pentoses or hexoses, for example 
glucose, sucrose, fructose, maltose, lactose, galactose, 
and starches, for example soluble starch, corn starch 
and the like. Since such carbohydrates need not be in 
a re?ned state, many crude products having a high car 
bohydrate concentration may be utilized. Amongst 
suitable materials there may be mentioned raw sugar, 
crude molasses and the like. Microorganisms suitable 
for effecting the microbial transformation of carbohy 
drates may be for example plant pathogenic bacteria 
such as plant pathogens which produce exudates at the 
site oflesions on infected plants, Typical of such micro 
organisms are the species of the genus Xanthomonas. 
Thus for example a heteropolysaccharide may be pre 
pared from glucose by the plant pathogen Xanthomo 
nas campestris to give a product comprising D 
mannose, D-glucose and D-glucoronic acid as the po 
tassium or sodium salt. Similarly extracellular polysac 
charides of a similar structure to the above may be pre 
pared from glucose or sucrose by the plant pathogenic 
microorganisms Xanthomonas oryzae or Xanrhomonas 
phaseoli. It is of interest to note that the polysaccharide 
from X. oryzae resembles that from X. campesrris since 
both contain combined pyruvic .acid. Although the 
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structural signi?cance of the pyruvic acid in these poly 
saccharides is obscure, it appears to be present as a 
ketal group, as in the case of red seaweed polysaccha 
rides. Amongst other species of organisms of the genus 
Xanthomonas from which suitable biopolymers may be 
prepared there may be mentioned X. malvacearum; X. 
translucens f. sp. hordeiavenae; X. translucens f. sp. un 
dulosa; X. carotae; X. hederae; X. papavericola; X. in 
cannae; X. vesicatoria; X. begoniae and X. vasculorium. 
Biopolymers may also be produced from organisms 
other than those of the genus Xanthomonas. Thus there 
may be mentioned amongst the bacterial polysaccha 
rides the dextran produced by‘ Leuconostoc mesenter 
aides and related 's'p'eciésQand the glucos'an produced by’ 
Agrobacterium tumefaciens. A biopolymer typical of 
“those suitable for use in our invention is the material 
“Biopolymer” XB 23 (Registered Trade Mark) avail: 
able commercially from General Mills Inc. of Minneap 
olis, Minn., U.S.A. This material comprises a biopolym 
eric material derived from a polymer which has been 
reacted with X. campestris. Another suitable material 
is the water soluble polymer known as XC polymer 
available ‘commercially from Esso Production Re 
search Co. of Houston, Tex., U.S.A. This polymer is 
produced by the action of bacteria of the genus 
X anthomonas on carbohydrates to give a biopolymer 
of a veryspmplex ghcnrisal?rusture , M/ '” 

Accordingly" we provide explosive compositions of 
matter as described above wherein the biopolymeric 
material comprises matter prepared from a carbohy 
drate which has been reacted with a microoganism of 
the genus Xanthomonas. 
We also provide explosive compositions of matter as 

‘described above wherein the biopolymeric material 
comprises matter prepared from a carbohydrate which 
has been reacted with a microorganism of the species 
Xant/zomonas campestris. 
The amount of biopolymer which may be incorpo 

rated in our compositions depends on the nature of the 
biopolymer and the composition of the explosive com 
position to which it has been added. Sufficient biopoly 
mer should be present to ensure that all the insoluble 
materials are suitably dispersed and retained through 
out the slurry. On the other hand the quantity of bio 
polymer in the composition should not be so great as 
to increase the viscosity of the composition beyond the 
point where the composition cannot be poured, 
pumped or mixed without excessive shearing at the 
temperature of preparation of transfer of the composi 
tion. Biopolymers which have been deliberately cross 
linked in the preparation of the composition tend to 
form compositions which are firm gels and which on 
standing become increasingly firm. The use of such 
cross-linked biopolymers is not desired in the composi 
tions according to our invention. The desired amount 
of biopolymer to be used in our compositions may be 
determined by simple experiment and in general we 
have found that amounts from as little as 0.1% w/w to 
as much as 5% w/w of the total weight of the composi 
tion are useful and amounts from 0.5% to 3% w/w of 
the total weight of the composition are satisfactory for 
most purposes. 
The oxygen releasing salts suitable for use in our 

compositions are of the conventional types used in 
slurry explosive compositions. Thus they may be, for 
example, inorganic nitrates, chlorates and perchlorates 
and mixtures thereof. We prefer that the oxygen releas 
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4 
ing salt material be chosen from‘ the nitrates of the al 
kali and alkaline earth metals or ammonium and of 
these we prefer sodium nitrate andv ammonium nitrate. 
The amount of oxygen releasing salt in our composi 
tions is not narrowly critical; we have found that com 
positions containing amounts of oxygen releasing salts 
from 50% w/w to 90% w/w of the total composition are 
satisfactory and amounts from 65% w/w to 85% w/w 
are preferred. The particle size and shape of the oxygen 
releasing salt is not critical and is well known from the 
art of ammonium manufacture; powders and prilled 
particles are satisfactory. 
The proportion of water in our compositions should 

be sufficient to dissolve at least part of the oxygen re 
leasing inorganic salt and at least part of any water sol 
uble fuel which may be present, and also be sufficient 
to hydrate at least part, preferably all, of the biopolym 
eric material. Suitably the amount of water present may 
constitute from 5% w/w to 35% w/w of the total com 
position, but the amount present should not be in ex 
cess of the explosive limit of the composition. We pre 
fer that the water be in the range from 5% w/w to 25% 
w/w of the total composition and more preferably be in 
the range from 12% w/w to 17% w/w of the total com 
position. 
When referring to fuels or fuel materials throughout 

this specification we mean substances which are stable 
in our explosive compositions, that is prior to detona 
tion, during preparation and storage the substance is 
chemically inert to the system. The said substances 
must be combustible and their physical nature should 
be such that they may be incorporated in our composi 
tions in a manner so as to be uniformly distributed 
throughout the compositions. Such fuels are well 
known in the art and they may be organic or inorganic 
and may also be derived from animals and plants. 
The fuels employed in the compositions of this inven 

tion can be, for example, self-explosive fuels, non 
explosive carbonaceous, non-metallic and metallic 
fuels or mixtures of the aforementioned types of fuels. 
They can be varied widely. Examples of self-explosive 
fuels include one or more organic nitrates, nitrocom 
pounds and nitramines such as trinitrotoluene, cyclotri 
(or tetra) methylenetri (or tetra) nitramine, tetryl, pen 
taerythritol tetranitrate, explosive grade nitrocellulose 
and nitrostarch. ' ' 

The self-explosive fuel can be for example in any of 
the well known flake, crystalline or pelleted forms. In 
general up to 35% and preferably from 10 to 30% by 
weight based on the weight of composition of self 
explosive fuel may be used. 
Suitable water soluble fuels are organic water soluble 

substances for example urea, carbohydrates such as 
sugars or molasses, water soluble alcohols or glycols, 
glues or mixtures of these. Suitably the proportion of 
water soluble fuel in our compositions is in the range 
from 0.8% w/w to 8% w/w of the total composition. 
Amounts from 4% w/w to 7% w/w of the total composi 
tion are preferred. 

Suitable water insoluble or sparingly water soluble 
fuels may be chosen from inorganic materials for exam 
ple sulphur, aluminium, silicon, ferrosilicon, ferrophos 
phorus, magnesium, titanium, boron, mixtures thereof 
for example mixtures of aluminium with ferrosilicon, or 
organic materials for example ?nely divided charcoal, 
anthracite, gilsonite asphalt, cellulosic materials such 
as sawdust, or cereal products for example flours, dex 
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trins or starches. When the inorganic fuel is a metal it 
is preferably in granulated or powdered form ranging 
in particle size from coarse, for example retained on a 
30 mesh sieve, to very ?ne for example passing a 325 
mesh sieve. Such granulated or powered metal may be 
in the form of discrete regular shaped particles, but 
metal powders wherein the metal is in the form of irreg 
ular shaped particles, or in flakes or in the form ofag 
gregates of particles or flakes are also satisfactory. Pre 
ferred fuels are the metallic powders. The most pre 
ferred metallic fuel is aluminium. The proportion of 
water insoluble or sparingly water soluble non-metallic 
fuels in our compositions may suitably be in the range 
from 1% w/w to 10% w/w of the total composition and 
amounts from 4% w/w to 7% w/w of the total composi 
tion are preferred. The proportion of metallic water in 
soluble fuels when present in our compositions may be 
as high as 25% w/w and amounts in the range from 
0.5% w/w to 20% w/w of the total compositions are 
preferred. ' ' 

As mentioned hereinbefore certain of the metallic 
materials referred to above as fuel materials also act in 
our compositions as sensitizers to detonation when the 
said materials are in finely dividedform by which we 
mean a metal or metals passing a 300 mesh, and prefer 
ably a 325 mesh, vsieve. In general such finely divided 
materials when used as sensitizing materials are usually 
present in slurry explosive compositions in a relatively 
small amount. Thus amounts in the range from 0.2% to 
5% of the weight of the total composition are useful 
and amounts in the range from 1 to 3% of the weight 
of the composition are commonly used. Finely divided 
aluminium, especially finely divided aluminium coated 
with a hydrophobic material, is particularly useful in 
our compositions as a sensitizing additive. 
Accordingly in a further embodiment of our inven 

tion we provide slurry explosive compositions as here 
inbefore described characterized further in that said 
compositions comprise at least one metallic material in 
finely divided form. 
Where desirable, it is convenient to add to the com 

positions according to our invention, in amounts ex 
pressed as parts by weight per 100 parts by weight of 
the final mixture, other additives such as for example 
conventional cross~linking retardants, for example tar 
taric acid, in amounts ranging e.g., from O to 0.] part, 
conventional anti-foaming agents, for example ethyl 
hexanol, in amounts ranging e.g., from O to 0.1 parts, 
or conventional sensitizing surfactants, for example 
non-ionic surfactants such as alkylene oxide conden 
sates of phenols or amides, from 0 to 5 parts. When de 
sired, sensitizers in the form of gas or a mixture ofgases 
such as air may be added to our compositions. Thus it 
may be added in the form of injected or stirred in air 
or gas or it may be added as air or gas encapsulated in 
or attached to the surface of particulate material. alter 
natively a gas, such as nitrogen or carbon dioxide, may 
if desired by generated in the composition by known 
means. 

We also provide a process for preparing slurry explo 
sive compositions according to our invention which 
process comprises firstly preparing a mixture (1) com 
prising all of the water in the composition and a part of 
oxygen releasing salt or salts; secondly, adding to said 
biopolymeric material to hydrate at least in part to 
form solution (ll); thirdly, mixing said solution (ll) with 
a blend comprising the residual part of the oxygen re 
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6 
leasing salt or salts and the fuel material to form mix 
ture (Ill); and, optionally, fourthly adding to said mix 
ture (lIl) ?nely divided metallic material and dispersing 
it through the composition. 
The compositions according to this invention are 

pourable or pumpable slurries or dispersions. They are 
advantageous in that they havemore constant sensitiv 
ity over similar explosive compositions not containing 
our biopolymeric materials. Our compositions permit 
blasting in smaller holes down to a diameter of 1 inch 
or less, maintain sensitivity more nearly constant than 
is possible with prior art compositions, extend the use 
ful period of storage, and increase the degree of shear 
ing to which slurry explosive compositions may be sub 
jected during processing without undue loss of sensitiv 
ity to detonation. The enhanced retention of sensitivity 
of our compositions during mixing or pumping opera 
tions or whilst being stored is a major advance in slurry 
explosive technology. Thus our compositions may be 
pumped to desired sited prior to detonation with a loss 
of sensitivity less than has hitherto been possible. Such 
retention. of sensitivity by our compositions permits 
savings resulting from the smaller boosters required to 
initiate detonation and also improves the safety aspect 
of the use of slurry explosive since the possibility of ’ 
non-detonationand the subsequent hazards in rectify 
ing such non-detonation situations is thereby reduced. 

. Our compositions are also advantageous in that they 
have enhanced water resistance over compositions of 
the prior art. Thus they may be used at wet blasting 
sites, for example in boreholes which are wet or even 
under water, and we have found that detonation of our 
compositions is achieved even after prolonged storage 
under wet conditions in boreholes. It is known that 
slurry explosive compositions comprising conventional 
cross-linked materials, for example cross~linked guar 
gum, may be prepared and that such compositions have 
some water resistance. However such compositions 
often have such a high viscosity that they are difficult 
to pump into boreholes of small diameter. Attempts to 
use non-cross-linked guar gums and thus reduce the 
visocity of the compositions have proved to be unsatis 
factory when such compositions have been located in 
wet boreholes since the degree of water resistance has 
been so slight that the compositions have disintegrated 
in the water in the boreholes and thus it was impossible 
to detonate them. We have found that compositions ac 
cording to our invention having sutiable viscosity and 
water resistance characteristics may be prepared when 
there is additionally incoporated in such compositions 
non-cross-linked materials, the said materials being 
those which in a cross-linked form act as thickeners or 
water resisting agents. Thus for example non-cross 
linked guar gum may be incorporated in our composi 
tions as a thickening agent provided that there is suffi 
cient biopolymeric material present to provide ade 
quate water resistance to. the compositions. 
Our invention is now illustrated but by no means lim 

ited to the following examples wherein parts and per 
centages are expressed on a weight basis unless other 
wise stated. Examples l, 4 and 13 are not according to 
our invention and are included for the purposes of 
comparison. 

EXAMPLE 1 

For the purposes of comparison a small amount of 
finely divided aluminium particles which passed 
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through a 300 mesh sieve and which had been treated 
with a hydrophobic agent was spread as evenly as possi 
ble on the surface of each of 50 ml. of 0.5% w/v solu 
tions in water of gluten, starch and “Guartec” F con 
tained in 100 ml. beakers. (“Guartec” F is a registered 
trade mark for a commercially available guar gum). Al 
u'miniumparticles sank to the bottom of the beaker 
after 20 minutes where the gluten solution was used; 
after 8 hours in the case of starch and after 7 hours in 
the case of “Guartec” F. This example demonstrates 
that prior art materials whilst affording some protec 
tion against the wetting of finely divided aluminium are 
only effective over relatively short periods of time. 

EXAMPLE 2 

The general procedure of Example 1 was repeated 
but the aqueous media therein were replaced by a 0.2% 
w/v solution of“Biopo|ymer” X8 23 in water. The con 
tents of the beaker were observed for 5 days, during 
which time the aluminium particles remained substan 
tially on the surface ofthe solution. This example dem 
onstrates the efficacy of biopolymeric materials in pre 
venting the wetting of finely divided metals in the pres 
ence of water and also demonstrates the superiority in 
this aspect of biopolymeric materials over prior art ma 
terials. ' 7 

In the Examples 3'and 5 to 12 inclusive the general 
procedure as set out below was adopted to prepare the 
slurry explosive compositions described therein. Ap 
proximately half of the amount of oxygen releasing salt 
or salts was added to the water. The resultant mixture 
was stirred, the biopolymeric material was added and 
allowed to hydrate for 20 minutes. This mixture was 
then added to a dry blend consisting of the residual 
amount of oxygen releasing salt or salts, and the fuel 
material. After stirring to ensure homogeneity, usually 
for a period of 3 to 5 minutes, the finely divided metal 
lic material was added and dispersed through the com 
position by stirring for a short period which was of the 
order of 2 minutes. 

In Example 14 no finely divided metallic material was 
added to the composition. 

EXAMPLE 3 

An explosive composition consisting of 72 parts of 
ammonium nitrate, 5 parts of sugar, 3 parts of sulphur, 
5 parts ofatomized aluminium, 2 parts of paint ?ne alu 
minium, 12.5 parts of water and 0.5 part of “Biopoly 
mer” XB 23 was prepared in a conventional mixing de 
vice for the preparation of explosive slurries. Portion of 
the composition was cartridged in 1 inch diameter 
cardboard cylinders. The minimum amount of pento 
lite to detonate a cartridge so prepared was 5 g. An 
other portion of this composition was pumped through 
a “Mono” pump prior to cartridging in cardboard cyl 
inders. (“Mono” is a registered trade mark — this 
pump is of the positive displacement type ?tted with a 
screw feed). After this treatment the pumped composi 
tion was detonated in cylinders of 1 inch diameter by 
the use of 8 g. pentolite. Yet a further portion was al 
lowed to stand for 14 days, remixed to ensure homoge 
neity and cartridged in cylinders of 1 inch diameter. 
The amount of pentolite to detonate the treated car 
tridged composition 10 g. This example demonstrates 
that the incorporation of biopolymeric material in ex 
plosive compositions of the slurry type comprising 
finely divided metal enables the sensitivity to detona 
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8 
tion of such compositions to remain substantially con 
stant after such compositions have been pumped or 
have been stored over prolonged periods. 

EXAMPLE 4 

A composition similar to that of Example 3 was pre 
pared but the biopolymeric material was replaced by an 
equal amount of guar gum. The general procedure of 
Example 3 was repeated. The minimum amount of pen 
tolite to detonate the freshly prepared cartridge was 10 
g. However the pumped and stored compositions could 
be detonated only by the use of 60 g. and 100 g. of pen 
tolite respectively. This example demonstrates that in 
the absence of a biopolymeric material in explosive 
compositions of the slurry type comprising finely di 
vided metal the sensitivity to detonation of such com 
positions is reduced after pumping, mixing or storage 
operations have been performed. on said slurry. 

EXAMPLE 5 

Using Xanthomanasv malvacearum a biopolymeric 
material was prepared in the conventional manner by 
whole culture fermentation of a medium containg glu 
cose, distillers’ dry solubles, dipotassium hydrogen 
phosphate and magnesium sulphate. The biopolymeric 
material so prepared was recovereed by precipitation 
in methanol of the clarified mixture from the fermenta 
tion. The general procedure of Example 3 was repeated 
but the 0.5 part of “Biopolymer” X8 23 used in that 
Example was replaced by 1 part of the biopolymeric 
material prepared above and the amount of ammonium 
nitrate was reduced to 71.5 parts. The minimum 
amount of pentolite required to detonate a freshly pie 
pared cartridge was 10 g. whilst the pumped and stored 
compositions were detonated by 35 g. and 50 g. of pen 
tolite respectively. ' . 

EXAMPLE 6 

200 lb. of a slurry explosive composition consisting 
of 55.4 parts of ammonium nitrate, 13 parts of sodium 
nitrate, 13 parts of water, 4 parts of sugar, 13 parts of 
atomized aluminium powder available commercially 
from Alcoa of Australia Ltd. under the designation 
“Aluminium powder 125", 1 part ofaluminium powder 
No. 408 (a paint fine aluminium powder substantially 
passing a 325 mesh sieve and available from Alcoa of 
Australia Ltd.) and 0.6 part of “Biopolymer" X8 23 
was prepared in a conventional mixing device for the 
preparation of explosive slurries. The composition was 
transferred through 30 feet of a 3/4 inch internal diame 
ter hose using a pneumatic loader into horizontal bore 
holes 12 feet long and ll/zinches in diameter in a rock 
face under water. The composition was allowed to re 
main in the boreholes for 3 hours after which time the 
individual charges were successfully detonated at 89°F 
using a No. 8 aluminium plain detonator. This example 
demonstrates that explosive compositions comprising 
biopolymeric materials may be detonated under wet 
conditions. 

EXAMPLE 7 

An explosive composition similar to that of Example 
6 was prepared except that the proporation of“Biopol 
ymer” X8 23 was increased to 1 part and the propor 
tion of ammonium nitrate was reduced to 55 parts. A 
portion of this composition was transferred through 30 
feet of a % inch internal diameter hose using a pneu 
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matic loader into steel pipes 6 feet long and ll/zinches 
internal diameter and which were inclined at an angle 
of+ 30° to the horizontal. The composition in the pipes 
was maintaned at a temperature of 95°F for 3 days dur 
ing which time the composition was self-supporting in 
the pipes. The composition in each pipe was then deto 
nated successfully by means of one No. 8 aluminium 
plain detonator. Similar results were obtained with a 
further portion of the composition which was pumped 
through a “Mono” pump for 15 minutes prior to trans 
ferring it into the steel pipes. This example demon 
strates that slurry explosive compositions not contain 
ing a cross-linking agent can be used in cavities inclined 
at an angle above the horizontal, i.e., they may be used 
in the so-called upholes. It also demonstrates that such 
compositions are not desensitized by pumping prior to 
use. 

EXAMPLE 8 

150 lb. of a slurry explosive composition consisting 
of 60.7 parts of ammonium nitrate, 12 parts of sodium 
nitrate, 12 parts of water, 5 parts of sugar, 5 parts of 
“Aluminium powder 125”, 2 parts of “Aluminium 
powder No. 408", 2 parts of sulphur, 1 part of gilsonite 
and 0.3 part “Biopolymer” X8 23 was prepared in a 
mixing device conventionally used for the preparation 
of explosive slurries. A ?rst portion of this freshly pre 
pared composition was cartridged in cardboard cylin 
ders of 1 inch diameter to provide cartridges (A). A 
second portion of the composition was pumped from 
and recirculated to a container at a temperature of 75° 
to 80°F at a rate of 50 lb/minute for 15 minutes through 
a "Mono” pump using a hose which was 100 feet in 
length and of 1 inch internal diameter. The so-treated 
composition was then stored for 24 hours and car 
tridged in cardboard cylinders of 1 inch diameter to 
provide cartridges (B). A third portion of the composi 
tion was stored at a temperature of 95°F for 4 months 
and after this period the so treated composition was 
cartridged in cardboard cylinders of 1 inch diameter to 
provide cartridges (C). The cartridges so prepared 
from each portion were detonated within two hours of 
their preparation. From the cartridges designated 
above as (A) it was found that detonation of an individ 
ual cartridge could be achieved by using one No. 6 cop 
per detonator. It was also found that individual car 
tridges designated (B) and (C) above could also be det 
onated by one No. 6 copper detonator. This example 
demonstrates the constancy of sensitivity to detonation 
of our compositions after pumping and prolonged stor 
age. 

EXAMPLE 9 

The procedure of Example 6 was repeated except 
that the proportion of ammonium nitrate in the compo 
sition was increased to 55.5 parts, the proportion of 
“Biopolymer” X8 23 was reduced to 0.2 part, and un 
crosslinked guar gum was added to the composition to 
the extent of 0.3 part. The composition was detonated 
by using one No. 8 aluminium plain detonator. 

EXAMPLE 10 

A slurry explosive composition consisting of 83.7 
parts of ammonium nitrate, 6 parts of diethylene glycol, 
2 parts of “Aluminium powder 408,” 8 parts of water 
and 0.3 part of “Biopolymer" XB 23 was prepared in 
a conventional mixing device for the preparation of ex 
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10 
plosive slurries. The composition was cartridged in 
cardboard cylinders of 4 inches diameter. Individual 
cartridges so prepared were detonated using 120 g. of 
pentolite. The composition was stored at ambient tem 
perature for four months; similar cartridges were pre 
pared from the stored composition and detonated. It 
was found that the sensitivity of the composition to det 
onation was not significantly reduced after this period 
of storage. 

EXAMPLE ll 

A slurry explosive composition consisting of 55 parts 
of ammonium nitrate, 4 parts of sugar, 2 parts of “Alu 
minium powder 408," 35 parts of water and 4 parts of 
“Biopolymer” X8 23 was prepared in a conventional 
mixing device used for the preparation of explosive 
slurries. A portion of the composition was cartridged in 
cardboard cylinders of 4 inches diameter. Individual 
cartridges so prepared were detonated using 150 g. of 
pentolite. A further portion of the composition was 
pumped from and recirculated to a container at a rate 
of 50 lb/minute for 15 minutes through a “Mono” 
pump using a hose which was 50 feet in length and of 
2 inches internal diameter. The so treated composition 
was then stored for 24 hours and cartridged in card 
board cylinders of 4 inches diameter. Individual car 
tridges so prepared were detonated using 175 g. of pen 
tolite. This example demonstrates that the sensitivity to 
detonation of'our compositions which comprise a rela 
tively large proportion of water is not unduly impaired 
after having been subjected to a pumping operation. 

EXAMPLE 1?. 

A slurry explosive composition consisting of 69 parts 
of ammonium nitrate, 4 parts of silicon powder of 
which 95% passed a 30 mesh sieve, 90% passed a 100 
mesh sieve and only 2% passed a 200 mesh sieve, 4 
parts of sugar, 3 parts of“Alumini.um powder 408,” 17 
parts of water and 3 parts of“Biopolymer" X8 23 was 
prepared in a conventional mixing device used for the 
preparation of explosive slurries. A portion ofthe com 
position was cartridged in cardboard cylinders of 3 
inches diameter. Individual cartridges so prepared were 
detonated using 125 g. pentolite. The composition was 
stored for one month, cartridged as above and deto 
nated. No significant change in the amount of pentolite 
required to detonate the composition was observed. 

EXAMPLE 13 

For the purposes of comparison a composition was 
prepared on a laboratory scale using the proportions of 
ingredients as used in preparing the-composition of EX 
AMPLE 6 except that the 0.6 part of“Biopolymer" XB 
23 of that composition was replace-d by 0.6 part of guar 
gum. 10 parts of the composition so prepared were sus 
pended in a wire cage in 200 parts of water at l00°F for 
75 minutes during which time 90% of the oxygen re 
leasing salts originally present in the composition was 
leached by the water from the composition. By contrast 
when a composition according to Example 6 was 
treated in a similar mariner the proportion of oxygen 
releasing salts leached from the composition was only 
40%. 

EXAMPLE 14 

An explosive composition consisting of 69 parts of 
prilled ammonium nitrate, 2.5 parts of sodium nitrate, 
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9 parts of aluminium powder, 1 part of silicon powder, 
5 parts of sugar, 13 parts of water, 0.01 part of tartaric 
acid and 0.5 part of“Biopolymer” X8 23 was prepared 
in a conventional mixing device for the preparation of 
explosive slurries. Portion of this composition was car 
tridged in 4 inch diameter cardboard cylinders. Individ 
ual cartridges so prepared were detonated by means of 
200 g. of pentolite. Another portion of the composition 
was pumped through a “Mono” pump prior to cartridg 
ing in similar cylinders. Individual cartridges so pre 
pared were detonated. No significant change in the 
amount of pentolite required to detonate the pumped 
composition was observed. 
We claim: 
1. An aqueous, pumpable water-resistant slurry ex 

plosive composition suitable for use in wet boreholes, 
said composition consisting essentially of at least one 
oxygen releasing salt; water; at least one fuel; ?nely di 
vided aluminum passing a 300 mesh sieve as sensitizing 
additive and biopolymeric material prepared from a 
carbohydrate which has been reacted with a microor 
ganism of the genus Xanthomonas, the composition 
being free of any material capable of crosslinking the 
biopolymeric material. 

2. A composition of matter according to claim 1 
wherein the biopolymeric material comprises matter 
prepared from a carbohydrate which has been reacted 
with a microorganism of the species Xanthomonas 
campestris. 

3. A composition of matter according to claim 1 
wherein the biopolymeric material constitutes from 
0.1% w/w to 5% w/w of the total composition. 

4. A slurry explosive composition according to claim 
1 wherein the oxygen releasing salt is selected from the 
group consisting of ammonium nitrate, chlorate and 
perchlorate, alkali metal nitrates, chlorates and per 
chlorates, and alkaline earth metal nitrates, chlorates 
and perchlorates present in an amount from 50 to 90 
parts; water is present in an amount from 5 to 35 parts; 
the fuel material is selected from the group consisting 
of water soluble fuel present in an amount from 0.8 to 
8 parts, non-metallic sparingly water soluble fuel and 
non-metallic water insoluble fuel present in an amount 
from 1 to 10 parts and metallic water insoluble fuel 
present in an amount from 0.5 to 20 parts; and the bi 
opolymeric material is present in an amount from 0.1 
to 5 parts all amounts being in parts by weight per 100 
parts by weight of the composition. 

5. A composition of matter according to claim 4 
wherein the oxygen releasing salt is selected from the 
group consisting of the nitrates of the alkali metals and 
ammonium. 

6. A composition of matter according to claim 4 
wherein the oxygen releasing salt constitutes from 65% 
w/w to 85% w/w of the total composition. 

7. A composition of matter according to claim 4 
wherein water constitutes from 12% w/w to 17% w/w 

10 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
of the total composition. 

8. A composition of matter according to claim 4' 
wherein the biopolymeric material constitutes from 
0.5% w/w to 3% w/w of the total composition. 

9. A composition of matter according to claim 1 
wherein the aluminum constitutes from 0.2% w/w to 
5% w/w of the total composition. 

10. vA composition of matter according to claim 1 
wherein the aluminum constitutes from 1% w/w to 3% 
w/w of the total composition. ' 

11. A composition of matter according to claim 4 
wherein the biopolymeric material comprises matter 
prepared from a carbohydrate which has been reacted 
with a microorganism of the species Xanthomanas 
campestris. 

12. A process for preparing a slurry explosive compo 
sition of claim 1 which process comprises firstly, pre 
paring a mixture (1) comprising all of the water in the 
composition and a part of the oxygen releasing salt or 
salts; secondly, adding to said mixture (1) the bi 
opolymeric material and allowing said biopolymeric 
material to hydrate at least in part to form a solution 
(11); thirdly, mixing said solution (11) with a blend com’ 
prising the residual part of the oxygen releasing salt or 
salts and the fuel material to form mixture (111); and, 
fourthly adding to said mixture (111) finely divided alu 
minum and dispersing it through the composition. 

13. In a process of blasting which process comprises 
detonating an explosive composition at a wet blasting 
site the improvement that the explosive composition is 
a composition of claim 1. 

14. A method of filling a wet borehole which com 
prises loading a borehole with an aqueous slurried ex 
plosive composition of the type comprising at least one 
oxygen releasing salt, water, fuel, and biopolymeric 
material prepared from a carbohydrate which has been 
reacted wtith a microorganism of the genus Xantlmmo 
nas, the composition being free of any material capable 
of crosslinking the biopolymeric material. 

15. A method according to claim 14 wherein the bi 
opolymeric material comprises matter prepared from a 
carbohydrate which has been reacted with a microor 
ganism of the species XanI/wmonas campestris. 

16. A method according to claim 14 wherein the bi 
opolymeric material constitutes from 0.1% w/w to 5% 
w/w of the total composition. 

17. A method according to claim 14 wherein the slur 
ried explosive composition comprises additionally a 
sensitizing additive, and wherein the sensitizing addi 
tive is a finely divided metallic material passing a 300 
mesh sieve. 

18. A method according to claim 17 wherein the me— 
tallic material is aluminum. 

19. A method according to claim 14 wherein the oxy 
gen releasing salt is ammonium nitrate. 

* * >l< * * 


