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UDC 662.231:543.8

Testing Methods of Nitrocellulose JIS
for Smokeless Powders K 4812-1978

1. Scope

This Japanese Industrial Standard specifies the testing methods of
the nitrocellulose for sn1ol<e1ess powders, hereinafter, referfed to as
the ''guncotton''. |

Remark: In this standard, units and numerical values given in

{ }are in accordance with the International System

of Units (SI}), and are given for informative reference.

2. Sampling Method

(1) Take approximately equal quantity of guncotton from each one
set of scouring vessel (Poacher) at approximately three places
or more, mix well, then take approximately 200 g from this
and transfer into a glass bottle, and epply a rubber stopper
tightly to serve for the sample.

Further, when a sample is taken from a mixing tank, it

shall be treated same as above.

(2) Extract randomly 10 % or more of pieces per each one load,
take approximately equal quantity of g‘uncofton from upper, in-
termediate and lower parts of each pieee, mix well, then take
approximately 200 g from this and transfer into a glass bottle,

and apply a rubber stopper tightly to serve for the sample.

Applicable Standards: See page 19.
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3. Method of Drying the Sample

Spread out the guncotton on an aluminium dish or paper dish in a
thickness of 10 mm or less, dry this in a double walled oven under
the condition as follows; leave the sample which has finished drying in

a closed vessel to ccol and preserve it.

In general case | approximately 3 h at 58 to 62°C
For stability test and for '
determination of nitrogen approximately 4 h at 40 to 45°C
content

4, Method of Determination of Nitrogen Content

The determination of nitrogen content shall be in accordance with
the following method (1) or (2).
(1) This method shall be carried out by using a nitrometer the.
type of which is referring to Attached Fig. 1.

Take 0.4 to 0.6 g of dried sample into a weighing bottle,

dry further 1to 1.5 h at 98 to 102°C, cool it in a desiccator for

30 minutes, and then weigh the mass accurately. Next, add 5 to

6 ml of special grade sulfuric acid (concentration 94.5 + 0.5 %,
transparent and without nitrogen contenf, hereinafter, the same
as this) of JIS K 8951 in the weighing bottle and shake up in-
termittently to dissolve. After complete dissolution pour it in
the nitrometer, and further wash the cup of weighing bottle with
approximately 12 ml of sulfuric acid and pour this into the
nitrometer. Shake the spherical part of the nitrometer, at first
slowly, and next strongly for approximately 3 minutes, to

make to generate gas. After it has been stood still for ap-
proximately 30 minutes, keeping the liquid surface in the grad-
uated tube slightly lower than the mercury surface in the adjust-

ing tube, read the gas volume with equalizing the gas pressure
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in the graduated tube to an atmospheric pressure (1); calculate

nitrogen content N (%) from the following equation:

g T, -
VA KT x 0. 6257
P, To+¢ %100
s

where v: gas volume of the nitrometer (ml)

N=

s: sample (g)

P,: standard atmospheric pressure
(760.0 mmHg {101.32 kPa})

p: atmospheric pressure at the time
of measurement [mmHg {kPa})

T,: temperature of 0°C expressed in
absolute temperature (K)

¢+ temperature at the time of

measurement (°C)

Note (1) Instead of the procedure equalizing the gas pressure
in the graduated cylinder to atmospheric pressuré P,
a gas pressure P’ in the graduated cylinder may be
obtained from a calculation, by measuring a gas volume
v+ and a height of liquid » when.the liquid surface in
the graduated cylinder and the mercury surface in the
adjusting cylinder are located on the same level.
Pr=P—dhj13.546, assuming the specific gravity of the
solution in the graduated cylinder as d (this becomes
approximately 2.0 where the amount of sulfuric acid
mentionéd above is used). In this case, +* and P

shall substitute for v and p in the above equation.
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(2) This method shall be carried out by using a nitrometer the
type of which is referring to Attached Figs. 2-1, 2-2 and 2-3.
This nitrometer shall be that completely corrected by the abso-
lute method (2) or potassium nitrate method (3). Take approxi- -
mately 1 g of dried sample in a glass weighing bottlé with
ground stopper of known mass, and let it cool and weigh, after
it has been dried at 98 to 102°C for 1 to 1.5 h. Preliminary,
wash the gas generating globe and cup of the nitrometer with
sulfuric acid, make guncotton emulsion by pouring, little by
little, 25 ml of sulfuric acid which has been taken in a small
beaker into the weighing bottle, and pour this into the cup;
repeat this procedure until the guncotton in the weighing bottle
is completely transferred into the cup. Lower the mercury
cup (I) of the nitrometer to depressurize inside the gas generat-
ing globe, open-the lower cock, while widely opening the upper
cock, to let the guncotton completely flow in the gas generating
globe, and wash the cup with residual sulfuric acid. In this
case, close the upper cock while the lower cock is opened,
absolutely preventing the globe from intrusion of air. Thereafter,
adjust the mercury cup so that the mercury surface in the cup
becomes 33 to 38 cm lower than that of the gas genérating globe.
Shake the gas generating globe gently until greater part of the
gas ceases to generate. After the mercury cup has been adjusted
so that the mercury in the generating globe comes down near the
shoulder of the lower part, close the lower cock and shake the
globe violently for 3 minutes.

Return the globe back to the support and open the lower cock,

and operate the mercury cup so that the mercury surface of the
generating globe coincides approximately with that of the mercury

cup. Letl it stand as it is, for a while, and close the lower cock
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again, further shake the globe violently for 3 minutes.

Transfer the generafed gas into the reading cylinder, adjust the
mercury surfaces in the aﬁxﬂiary cylinder and reading cylinder
so that these are approximately on the same level, and coincide
the mercury surface in the auxiliary cylinder approximately with
the mark of the standard correction. Leave the gas as it stand
for 20 minutes to equalize gaé temperatures in the two cylinders.
Calculate nitrogen content N (%) from the following equation us-
ing the reading of the reading cylinder, adjusting both to the
same level by regulating the mercufy surfaces in the cylinders
and adjusting the mercury surface in the auxiliary cylinder to

the mark of the standard correcticn.

N
s .
wherée R: reading of the reading cylinder (%)

s: sample (g)

Notes (2) Absolute Method  Assemble the nitrometer after each

part has been cleansed and dried completely. Fill
each part, except the sphere paft of the mercury cup,
with mercury. Pour 25 ml of sulfuric acid into the
gas gererating globe, lower the mercury cup down-
wards, and introduce air up to the shoulder of the
lower part of the gas generating globe by opening the
both cocks. Close both cocks and shake violently

for 3 minutes. Next, connect the generating globe
with the auxiliary cylinder, and introduce dried air
from the generating globe to the auxiliary eylinder by
regulating the two mercury cups. Introduce dried air

up to a scale of approximately 12.5 % of this reading
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