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MILITARY SPECIFICATION
BIRDER, CELLULOSE NITRATE-CAMPHOR

(For Pyrotechnic Mixtures)

1. SCOPE

1.1 This specification covers one grade of ¢ellulose nitrate
binder (cellulose nitrate plasticised with camphor) for use in
pYrotechnic mixtures,

2. APPLICABLE SPECIFICATIONS AND OTHER PUBLICATIONS

2.1 8pecifications., - The following specifications, of the issue

in effect on date of inwvitation for bids, form a part of thia speci-~
fication:

FEDERAL SPECIFICATION
LLL-B-631 - Boxesi Fiber, Corrugated (For Domestic Shipment).
MILITARY SFECIFICATION
MIL-C-5538 - Cellulose Nitrate.
NAVY DEPARTMENT SPECIFICATION
General Specification for Inspection of Material.

(Army.- Copies of specifications may be obtained from the procuring
agency or as directed by that agency. Both the title and identifying
number or symhel should be atipulntad when requesting copies.)

(Nayy.- Copies of Federal, Military, and Navy Departiment specifica-
tions may be obtalned upon application to the Bureau of Supplies and
Accounts, Bavy Department, Washington 25, D. C., axcept that activities
of the Armed Forces should make application to the Commanding Officer,
Naval Supply Depot,S8cotia 2, N.Y, Both the title and identifying
number or symbol should be stipulated when requesting copies.)

(Alr Force.- Copies of Federal and Military specifications may be
obtained upon application to the Commanding Gemeral, Air Development
Force, Wright-Patterson Air Force Base, Dayton, Ohio. Both the title
and ide?tifying number or symbol should be stipulated whea requesting
copiea.
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2e2 Other publications.- The following publications, of the issue
in effeot on date of invitation for bids, form a part of this specie-
fication:

INTERSTATE COMMERCE COMMISSION PUBLICATION

ransportation of Explosives and Other Dangerous

(Information as to the availability of Interstate Commerce Commissio
Regulations for Transportation of Explosives and Other Dangerous Artic
efc., may be obtained from the Interstate Commerce Commisgion, Washing

25, D, C.)
MILITARY STANDARD

(Copies of Military standards pay be obtained from the same source
as the specifications,.)

3. REQUIREMENTS

3«1 Form.- The binder may be furnished in the following formsi
a., Flake.
b. Granunlar,
¢. Strip (random out strips are acceptable),
d. Sheet,

The):rorm deaired shall be specified in the invitation for bids (see
6.1 L]

3.2 Appearance,- The material shall be c¢lean and free from foreign
material,

3«3 Chemical requirements.- The material shall conform to the
chemical requirements shown in table I.

Table I.- Chemical reguirements

Requirement : Maximum ¢ Minimum
Cellulose nitrate {by weight) : 82.5% 77.5%
Camphor (by weight) P 22.5% 17.5%
Nitrogen content of cellulose nitrate (by wt,) : 11.1% 10.8%
Ash (by weight) 1 0.2% —
Residual solvent 1 0.3% ——
Material insoluble in acetone at 24° + 39, t 0.2% -——-
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3.4 Material.

3.4,) Cellulose nitrate.- The cellulose nitrate shall be newly
Prepared, Reworked stock shall not be employed,

- - - k- [ = 1= il Sy ple

plasticizing cellulose nitrate.

3.4.2 Camphor.- The camphor shall be suitable in all re

3.5 Workmapnship.- The workmanship shall conform to the best
commercial practice covering this claas of material,

4, SAMPLING, INSPECTION, AND TEST PROCEDURES
4.1 Lot.

4.1,1 Batch prog

L -8 .

S.~ A lot shall comsist of th

proces co e ®
duced from no more than one manufacturing batch. (See 6.2.)

k1.2 Continuous procesa.- A lot shall consist of the material
broduced from no more than one work shift with no change in proceas
or materials,

4,2 Sampling.- One, one-pound specimen shall be selected as
representative of each lot. The specimen shall be placed in a clean,
dry container, and labeled to identify the container and lot repre-
sented. The specimen shall be tested according to 4.bL.

4.3 Inspection.

4.3.1 HNaval purchases. For Naval purchases, the general imspection
procedures shall be in accordance with the General Specifications for
Inspection of material,

4.3.2 Packing and marking.- The inspector ehall inspect the packing
and marking of the muaterial for compiiance with sectiom 5.

‘*04 Tests.

4.4.1 Reagents.- Aunalytical reagent grade chemicals and water shall
be used throughout the tests. Blank determinations shall be run in
parallel with each test, using the same guantities of reagents used in
the test, and corrections shall be applied when significant.

4.4.2 Form.~ Visually examine the material during the sampling
operation for compliance with the form and appearance requirementa.

b.4,3 Cellulosme nitrate.

i
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b.4,3.1 Precipitation.- Weigh, to the nearest mg., approximately
2.5 gn. of the specimer into a tared 100-ml. beaker containing a
saall, tared, glass stirring rod. (If the material is in sheet or
strip form it should be cut into square pieces of about 1/4 inch on
n side,) Add about 50 ml. of acetone, cover and let stand, with
occasional stirring until the specimen softens. Stir well and add
sufficient acetone to make & solution which will flow in a fine thread-
like atream from the stirring rod. Let stand,stir thoroughly every 2
hours until the solution is free from lumps. The solution should be
made as dilute as poasible while still retaining the property of
flowing in a thread-like stream without breaking into drops. Hold
the beaker and rod approximately 5 inches above the surface of 1500
nl, of benzene contained in a 2-1iter beaker. Pour the solution
into the benzene Gy tilting tbe small beaker just sufficiently to
maintain a fine thread-like stream. Stir the benzene slowly and con-
tinuously with a large stirring rod, winding the precipitated cellu-
lose nitrate thread around the rod to form a soft, fluffy cocoon,
Allow the cocoon to remain in thae benzene for 20 minutes to harden,
then carefully tear to pieces with the fingers. Stir well in the
benzene and let gtand overnight.

4.,4,3.2 Determination of corrected weight of specimen,- Dry the
small beaker and rod to constant waight at 100° + 2°C., cool in
desiccator and weigh. Calculate the weight of the apecimen used in
the cellulose nitrate determination, corrected for loss of residual
solvent, as followa:

A-(B + (B -~ €) R)
100
Where: A - weight of small beaker, rod, and specimen
B = weight of small beaker, rod and dried residue
C = weight of small beaker and rod
B = percent residual solvent/100 (see 4.4,5)

Weight of specimen, corrected =

4.4.3.3 Determination of cellulose nitrate.~ Dry an "ashless"
filter paper to constant weight i: 3.5 ng.j in a weighing bottle.
Record the weight of the filter paper. Decant the benzeme solution
(see 4.4.3.1) through the paper, filter the pieces of the cellulose
nitrate cocoon on to the paper, transferring particles adhering to
the beaker by means of a gpatula and a jet of bengene from a wash
bottle. Wash the precipitated cellulecse nitrate with benzene and
drain well. Place paper and precipitate in a 250-ml, beaker and drive
off excess benzene on a water bath, them dry for 2 hours in an oven
at 100° + 2°C., Transfer paper mnd precipitate to a tared weighing
bottle, dry in an oven for 20 minutes, cool in a desiccator and
weigh. Repeat the drying and weigling until successive weighings

do not differ by more than 10 mg. (Avoid unnecessarily long heating
a8 cellulome nitrate slowly loses weight at 100°C. due to loms of
nitrogen.) The weight of the pracipitate is computed as followa:

4
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P=Wa=(F+B)=HN+4

weight of precipitate, paper, and bottle
weight of filtar paper

welight of weighing bottle

weight of precipitated cellulose nitrate
weight of ash

weight of the precipitate.

Where:

W
)
B
K
A
P

Transfer the precipitate and paper to a tared platinum dish. Pour
a known weight of melted paraffin, of known ash content, over the
precipitate, burn gently and weigh. The percent ash is computed as

follows:
Percent ash= !_ﬁ_lgg

Where: M = weight of ash corrected for ash of paraffin used
5 = weight of apecimen, corrected (see 4.4.3.2).

Calculate the cellulose nitrate content as follows:

(P - 4) x 100
I3

Percent cellulose nitrats =

Where: T = welght of prescipitate
A = welght of ash
8 = weight of specimen, corrected (see 4.4.3.2)

4.4.4 RNitrogen content of cellulose nitrate.- Prepare and weigh,
to the nearsst mg., approximately 1 gm. of the purified celiulose
aitrate as described in 4.4.7%.1 and 4.4.3.3 and determine the percent
of nitrogen as described in SBpecificatiorn MIL-C-5538. Correct the
weight of the specimer for the ash content am determined inm 4.4.3.3.

b,4,5 BResidual solvent.- Weigh, to the nearest cg., approximately
10 gm. of the specimen (cut into small pieces of the material, in
sheet or sirip form) taking care not to overheat the material, into
a tared metal dish with a tight-fitting cover. Heat the dish
(uncovered) and contents in an oven at 100* + 2°C. for 3 hours.
Cover, cool in a desiccator, and weigh, Calonlate the percent resid-

o e mmen Am S W -

ual solvent in the following manner:

Pergcent of residual solvent « loss in weight x 0,6* x 100
weight of specimen

et

*0.6 is a factor to compensate for loss of camphor.
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L.b.6 Camphor.- Weigh, to the nearest mg., approximately 5 gm. of
the specimen. (If the material is in the form of sheet or strip, cut
the specimen into amall pieces.) Place the weighed specimen in 500-ml
flask .and add approximately 200 ml. of water anmd 2.0 to 3.5 gm. of sol:
potamssivm hydroxide, Connect the flagk o a condenser and receiver.,
Heat the flask to decompose the plasfic and distill the camphor. It
may be found expedient to introduce steam and conduct a steam distilla-
tion. Continue the distillation nntil the camphor ias completely dig-
tilled. Tranafer the contents of the receiver to a separatory funnel.
Wash the receiver with three meparate 10-ml. portions of venzene, and
nge the waghingm to tranafer the camphor from the condenger into the

L= =g W e - R e S e LR

separatory runnel. Shake ithe contenta of the funnel and szeparate the
benzene solution. Wash the condenser with three additional 10-ml.
portions of benzene and add them to the agueous distillate and extract
a pecond time. Separate the benzene extract and add it to the first

awkrank Waeh +ha manafwar with +wa Finel 10_m1 . narntdnance af honzana
W Wk SR W e TR AL o bk LR A L Al b WA L4 A o oy Ah S oy i Y T el O rvﬂ W ol W B Y B W el S W W

and use them far a third extraction of the aqueous distillate. Separ-
ate the benzene fraction and add to the benzene extracts previously
obtained, Dry the combined benzene extracts wilth anhydrous capper
sulfate. KEemove the copper sulfate by filtration and wash the copper

=m=ulfate on the filter with a2 amall guantity of 4dry hnnmnnn catehing

[ F T el e — A A A W MM ERES Vom U FraaTaY e VAR iy

the filtrate and washinga in a 100-ml. volumetric flask. Hake up to
the mark with benzene and determine the camphor comtent cryoscopilcally
naing & Beckmann thermomater. Compare the result with data obtsined
with knewn quantities of camphor in benzene solution, Calculate the
parcentage of camphor in tha gpeaimen,

L= 2 HEEEEES

4.4.7 Ash (totsl).~ Weigh, to the nearest mg., approximately 5 gum.
of the specimen {cut into =mall pieces for sheet or strip) and transg-
fer to a tared silica or platinum dish. Add a small amount of nitric
acld and digest on a steam bath., Ignite to complete combustion at

a low red heat, taking care to prevent loss of ash by air gurrents,
Cool in a deasiccator, waigh to the nearest mg., and caleulaste percent
of ash.

4.4,8 Material imsoluble ip acetone.- Weigh, to the nearest mg.,
approximately 2 gm of the specimen and dissolve in 32 ml of acetone
at 24° » 3°C. If the solution is clear it is considered that the
specimen complies with the reguirements of =olubility. If the solution
is not clear, filter on a tared Gooch crucible. Wash with 5 ml. of
acetone, Dry for 1 hour in an oven at 100 + 2°C., coocl in a des~
iccator, and weigh to the nearest 0.1 mg. Calculate the percentage of
insoluble matter,

4,5 Rejection and resubmimsion.- If the specimen selected as
specified in 4.2 fails to conform to this specification, the lot shall
be rejected. The contracter, at no expernse to the Government, shall
have the option of having an analysis made on each container in the
lot and removing the nonconforming materisl, and resubmitting the
remaining portion of the lot for acceptance testing. If the specimen
taken from the resubmitted portion of the lot fails to conform to
this Fpecdfication, the lot shall be finally rejected.

€&
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5, PREPARATION FOR DELIVERY

5.1 Packaging and packing

5,1,1 Sheets.- The sheets sball be furnished iz uniform flat
packages (or rolls) of approximately 25 or 50 pounds. The packaged

sheets (or rolls) shall be wrapped and packaged in fiberboard con-
tainers conforming to Specification LLL-B-631. The shipping con-
tainera shall be sealed.

5.1.2 8trips.- The strips shall be packaged uniformiy in approxi-
mately 25 or 50 pound packagea. The packaged strips shall be packed
in shipping containers as regquired for sheets.

5.1.3 Granules.- The granular material shall be packaged uni-
formly in fiberboard drums conforming to Specificatiorn No. 214 of
the Interstate Commerce Commission Regulations for Transportation of
Explosives and Other Dangerous Articlea, etc., containing approximately
S0 or 100 pounds net weight, The filled drums shall be sealed.

5.1.4 Flakes and random cut strips.~ The flake and random cut
material shall be packaged in the manner specified for the granalar
material (see 5.1.3).

5.1.5 Shipping containers. All sbipping containers shall afford
adequate protection against damage (including moisture addition) amd
loss of contents, during shipment and storage.

5.2 Marking.- In addition to any special marking required by the
contract or order, all shipping containera shall be marked in ac-
cordance with the Interstate Commerce Commission Regulations for
Transportation of Explosives and Other Dangerous Ariicles, etc. and
Standard MIL-5TD-129.

6. NOTES

6.1 Ordering dats.- Procurement documents mhould specify the
following:
a., Title, number, and date of specification.
b. Form of material required (ses 3.1)

6.2 Batch.- 4 batch is defined as that quantity of material which
has been subjected to some unit chemical or physical mixing process
intended to make the final product substantially unifora.

6.3 Inspection.- Inspection will not necessarily include all

spegification requirements; however, the omission of inspection does
not constitute a waiver of these requirementsa.
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6.4 . Sampling and testing.~ If the coniractor consistently pro-
duces high~quality material and operates under a system of quality
control acceptable to the Government, the Government, at its dis-
c¢retion, may modify, in whole or in part, the sampling and testing
procedures specified herein, However, the Government reserves the
right to return at any time, without previous notice to the contracte
to the sampling and testing procedures specified in this specificatioc

Rotice.- When Goverament drawings, specifications, or other data
are used for any purpose other than in conmection with a definitely
related Goverament procurement operation, the United States Govern-
ment thereby incurs no responsibility nor any obligation whatsoever;
and the fact that the Government may have formulated, furaished, or
in any way supplied the said drawinga, specificihtions, or other data
is not to be regarded by implication or otherwise as in any menner
licensing the holder or any other person or corporation, or conveying
any rights or permission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Qustodian:
Army - Chemical Corps.

Other interent:





