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The present invention relates to a new and im-
proved nitrocellulose preparation. These- nitro-
cellulose preparations can be used for the manu-
facture of blasting explosives of the kind that in-
clude a gelatinous solution of nitrocellulose in-a
liquid explosive nitric ester and a proportion of
ammonium nitrate, along with other ingredients:
When: dry nitrocellulose is used as one of the
raw:- materials for the manufacture of blasting
explosives, the hazards and expense involved. in
the drying operation and the handling and stor-
age of the dry nitrocellulose must be undertaken.

&

While nitrocellulose in a water wet form contain- -

ing a:proportion-of the water resulting from the
nature of the manufacture of nitrocellulose is

often used in limited amounts in the manufacture -

ofblasting explosives for the purpose of thicken-
ing the liquid nitric ester, the presence of the
water, which-amounts to about 25 to 33 per cent of
the weight of the water wet nitrocellulose, has a
desensitising effect on the resulting . explosive,
and may render it necessary to work the mix-
ture for a longer time than usual in order to bring
about the solution of the nitrocellulose in the
liquid explosive nitric ester. If ammonium ni-
trate is present as an ingredient of the explosive,
the presence of the water may also accelerate the
tendency: of the composition:to-set. : It is also
knowni-ta: empley spirit ‘wet nitrocellulose; which
is-obtained-by-displacing the ‘water from: water
wet.nitrocellulose with somewhat diluted alcohol,
but the use of spirit: wet nitrocellulose .causes the
liquid: nitric: ester .to.-dissolve  the nitrocellulose
withithe formation. of 4 solution characterised at
least when freshly made by excessive capacity for
" extension-and-adhesiveness, properties which: in-
troduce difficulties in:the conduct of the mixing
operation and in the subsequent extrusion: op=

eration.. - RERSE PR
According to. the: present invention: the im=
proved " nitrocellulose - preparation .  consists - of
nitrocellulose of the kind soluble in liquid ex-
plosive nitric esters, in uncolloided condition and
meist with a solution comprising at least 30% by
weight:of a: mixture of ammonium:-nitrate and
ureg-in binary eutectic:proportion in-an aqueous
alcoholic solvent substantially richer 'in- alcohol
than:in- water, the amount of water being not
more-than 20% on. weight of the nitrocellulose:
It is to be understood that the phrase “a mix-
ture of ammonium nitrate and urea in- binary
eutectic proportion” includes mixtures in which
the proportion-of ammonium nitrate and urea is

only: approximately a binary eutectic one.
- The rweight-of the :said :solution. may be for
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instance from about 0.9 to 1.3 times the weight of
the uncolloided nitrocellulose, and of this solu-
tion the mixture of ammonium nitrate and urea
of ‘substantially the binary eutectic composition
preferably amounts to approximately 35 to.50%.

The binary. eutectic composition is ammonium
nitrate 53% urea 47%; and this composition
melts at 44.7° C. and requires the addition of
about 10% water to bring it into the form of a

‘viscid solution at room temperature. Nitrocellu-

lose moistened with the resulting solution dis-

_solves too slowly in explosive liquid nitric esters

to be useful for the manufacture of explosive
compositions. The solution  can however, “be’
further diluted with industrial spirit without pre-
cipitating either of- the solids; and uncolloided
nitrocellulose moist' with a- damping. solution-as
herein before specified. dissolves rapidly inliquid
explosive nitric'esters without forming tacky solu-
tions such as would. lead to:mixing and extrusion
The desensitising and: settling: diffi-
culties experienced when water is used as damp=-
ing medium for nitrocellulose are also minimised.
- It is possible to make the improved: nitrocellu-
lose preparation: directly from: water -wet nitro-
cellulose by treating the latter with strongly alco-
holic-aqueous solution of ammonium nitrate and
urea under such conditions that the displacement
of the water is nearly complete. This usuaily
necessitates the. introduction as the displacing
liquor of an aleccholic solution of ammonium ni-
trate and urea of such.low water content as only
to be free from crystallisation at temperatures
substantially above atmospheric. It is however,
more convenient to make the product from the
water wet nitrocellulose indirectly, that is.to say
from: spirit -wet nitrocellulose, since it is then

‘unnecessary to-achieve a high degree of displace-

ment.of the spirit to attain in the product the
required low water content.” It is even ‘possible

“to attain the required. composition by treatment

of the spirit wet nitrocellulose with  a: strong
aqueous solution .of the ammonium nitrate and
urea, which need .in this case contain no alcohol,
withcut rejection of any of the liquors at all; that
is to say by a process wherein the whole of the
spirit of the spirit wet nitrocellulose is retained
and mixes with the incoming liquor. Whether
the final composition is attained by dilution alone
or by a combination of dilution and displacement
of the spirit in the spirit wet nitrocellulose it is
easy to arrange that the liquor that is added will
contain sufficient water to maintain it free from
crystallisation at ordinary temperature while also
containing sufficient ammonium nitrate and urea
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to allow its dilution by the retained spirit of the
spirit wet nitrocellulose.

The manufacture may be carried out, for in-
stance, by spraying spirit wet nitrocellulose with
the substantially eutectic mixtures dissolved in a
suitably limited amount of water, or by washing
the spirit wet nitrocellulose in-a centrifuge with a

solution of the substantially eutectic mixture in

an alcohol-water mixture of say 60-70% alco-
holic strength and centrifuging away a prede-
termined quantity of the liquor.

The following examples illustrate a method of
producing improved nitrocellulose preparations
in accordance with the invention and their appli-
cation to the production of explosives. The per-
centages and parts are by weight.

Example 1

A nitrocellulose preparation containing:

Per cent
Uncolloided nitrocellulose of 12.1% nitrogen

content _ oo 48
Aleohol o 25
Water 6.5
Ammonium nitrate______ . 10.7
UTA e e 9.8
is produced in the following manner.

An aqueous solution containing:

Parts
Ammonium nitrate___ . ___ 12
UT@8 e e e e e 10.5
Water _ o e 2.5

is first formed by adding the ammonium nitrate
and urea to water in said proportions and -effect-
ing dissoclution in a hot water bath at about
90° C. 9.5 parts of this aqueous solution is
sprayed uniformly on to 20 parts (dry weight) of
uncolloided nitrocellulose of 12.1% nitrogen con-
tent, previously dehydrated in a centrifugal to an
alcohol-water content of 38%, in which alcohol-
water mixture the quantity of alcohol is 86%.

The spraying of the aqueous solution ean be
carried out by passing the said solution through
the rose of a watering can. The nitrocellulose,
equivalent to 32.5 parts wet weight, is uniformly
spread in a pan of area 10 square feet thereby
permitting uniform spraying of an appreciable
area of the nitrocellulose. The mass is turned
over intermittently by hand during the spraying
operation to effect approximate uniformity of
wetting throughout the mass.

2.5 parts of the nitrocellulose preparation thus
formed, 2.7 parts waxed woodmeal, 0.5 part wood-
meal, 28 parts of an 80:20 mixture of nitroglycer-
ine and ethylene glycol dinitrate and 1.8 part of
a liguid dinitrotoluene-trinitrotoluene mixture
are mixed together in a Talley mixer for about 3
minutes by which time the nitrocellulose is dis-
solved to give a solution of somewhat gelatinous
character. 42 parts ammonium nitrate, 19 parts
sodium nitrate, 3 parts sulphur, 1 part starch
and 0.5 parts chalk are worked into the mixture
while running the mixer for about another 5
minutes.. The resulting non-tacky gelatine ex-
plosive composition is removed from the mixer,
and is extruded and cartridged in known manner
without difficulty. It is satisfactorily sensitive
to a No. 6 commercial detonator.
cartridge gap test, in which two %’’ diameter
cartridges are arranged end to end separated by
a gap, the maximum gap over which detonation
of the receptor cartridge can be induced was 3
t0-4 inches when the cartridges are freshly made
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and 3 to 4 inches after 3 months dry storage at
35° C.

Example 2

An improved preparation containing: -

- C - Per cent
Nitrocellulose as described in Example 1____ 51.5
Aleohol .o 21.5
Water 6.0
Ammonium nitrate_-..___ . ______________ 8.0
UL€A o e e 7.0

is prepared as in Example 1, except that 6.5 parts
of the aqueous solution of ammonium nitrate and
usea is uniformly sprayed on to 20 parts (dry
weight) of the uncolloided nitrocelluloses of an
alcohol-water content of 38%, in which alcohol-
water mixture the quantity of alcohol is 86%.

6 parts of the above nitrocellulose preparation
and 61 parts of an 80.20 mixture of nitroglycerine
and ethylene glycol dinitrate are mixed together
in a Talley mixer for about 5 to 10 minutes, thus
forming a fairly stiff jelly. Into this jelly are
worked in the course of another 5 minutes 6.5
parts woodmeal, 26.2 parts sodium nitrate and 0.3
part chalk. The resulting non-tacky explosive
composition is removed, extruded and cartridged
without difficulty, in known manner, It is sat-
isfactorily sensitive to a No. 6 commercial deto-
nator. In a double cartridge gap test, in which
two 7’ diameter cartridges are arranged end
to end separated by a gap, the maximum gap
over which detonation of the receptor cartridge
can be induced is 11 to 12 inches when the car-
tridges are freshly made and 8 to 9 inches after
1 month’s atmospheric temperature storage.

An explosive not in acéordance with the in-
vention similar in composition to that of Ex-
ample 2, except that 5.5 parts water wet nitro-
cellulose (confaining 3.5 parts dry nitrocellulose)
are-used instead of 6 parts of the above nitro-
cellulose preparation and the amount of am-
monium nitrate is inereased by 0.5 parts, gives a
gap test of only 3 to 4 inches when the cartridges

are freshly made and 2 to 3 inches after 1 month’s
atmospheric storage..

I claim:

1. An improved nitrocellulose containing

preparation for the manufacture. of explosives
comprising uncolloided liquid nitric ester-soluble
nitrocellulose moistened with a solution compris-
ing at least 30% by weight of a substantially
binary eutectic mixture of ammonium nitrate and
urea in an aqueous alcoholic solvent, the said sol-
vent being substantially richer in alcohol than
in water and the amount of water present in
the preparation being less than 20% by weight of
the nitrocellulose.

2. An improved nitrocellulose containing
preparation as claimed in claim 1 wherein the
weight of the said solution is from 0.9 to 1.3 times
the weight of the uncolloided nitrocellulose.

-8. An  improved nitrocellulose containing
preparation as claimed in claim 1 wherein the
said solution contains up to 50% of the substan-
tially binary eutectic mixture of ammonium
nitrate and urea.

4. A process for the preparation of an improved
nitrocellulose ' containing composition for the
manufacture of explosives comprising moistening
spirit wet uncolloided liquid nitric ester-soluble ni-
trocellulose withatleast 30% by weight of a solution
comprising a substantially binary eutectic mix-
ture of ammonium nitrate and urea dissolved in
a solution comprising water, the amount of water
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present in the resulting preparation being less
than 20% by weight of the nitrocellulose.

5. A process for the preparation of an improved
nitrocellulose containing composition for the
manufacture of explosives comprising moisten-
ing water wet uncolloided liquid nitric ester-solu-
ble nitrocellulose with at least 30% by weight of
a solution comprising a substantially binary
eutectic mixture of ammonium nitrate and urea
dissolved in a solution comprising water and al-
cohol, the amount of water present in the result-
ing preparation being less than 20% by weight of
the nitrocellulose, and the preparation being sub-
stantially richer in alcohol than in water.

JAMES TAYLOR.
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