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MIL-C-216B

30 Dec 1976
SUPERSEDING
MIL-C-216A

3 July 1962
(see 6.6)

MILITARY SPECIFICATION
CELLULOSE, WOODPULP (SULFITE)
This specification is approved for use by all Departments
and Agencies of the Department of Defense.
l. SCOPE
1.1 Scope. This specification covers two grades of

cellulose, woodpulp sulfite (see 6.2).
1.2 Classification. The cellulose, woodpulp sulfite

shall be of the fcllowing grades:

Grade A - 95 percent alpha cellulose, minimum (min)
Grade B - 90 percent alpha cellulose, min

2. APPLICABLE DOCUMENTS

2.1 1Issue of documents. The following documents of the
issue in effect or date of invitation for bids or reguest for
proposal form a part of this specification to the extent

specified herein.

SPECIFICATIONS

FEDERAL

N Uu-p-31 Paper, General Specification and
Methods of Testing

UU-P-268 Paper, Kraft, Untreated Wrapping

PPP-T-45 Tape, Gummed Paper, Reinforced and
Plain for Sealing and Securing

PPP-T-76 Tape, Pressure Sensitive Adhesive,
Paper, wWater-Resistant (for Carton
Sealing)

MMM-A-260 Adhesive, Water-Resistant for
Sealing Waterprocf Paper

Beneficia! comments (recommendations, additions, deletions) and any pertinent data
whick may be of use in improv‘lng this document shonld be addressed to: Commander,
Picatinny Arsens), Dover, New Jersey 07801 by using the self-addressed Standard-
ization Document Improvement Proposal (DD Form 1426) appearing at the end
of this document or by letter.

FSC: 6810
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MILITARY
MIL-E-199 Ether Diethyl
MIL~N-244 Witroceliulose
MIL-A-48078 Ammunition, Standard Quality
Assurance Provisions, General

Specification For.

MILITARY

MIL-STD-129 - Marking for Shipment and

2.2 Other publications. The following documents form
a part of this specification to the extent specified herein.
Unless otherwise indicated, the issue in effect on date of
invitation for bids shall apply.

[e

Technical Association of the Pulp and Paper Industry
(Application for copies should be addressed to the Secretary,
TAPPI, 1 Dunwoody Park, Atlanta, GCa. 30341).

UNIFORM CLASSIFICATION COMMITTEE

(Application for copies shoul addressed to the Uniform
Classification Committee, 222 South Riverside Plaza, Room 1106
Chicago, Ill 60606).

AMERICAN TRUCKING ASSOCIATION PUBLICATION

National Motor Freight Classification Rules and Con-
tainer Specifications

(Application for copies should be addressed to the Ame
Trucking Association Tariff Order Section, 1616 P Stre
Washington, D.C. 20036).

3.1 Material The material used in the manufacture of
sulfite woodpulp cellulose shall be bleached sulfite pulp from
conifercus woods or a blend of coniferous and broadleaf woods
of which at least B5 percent shall bs conifarous wood. The
bleached sulfite woodpulp shall have been washed to remove
purifying chemicals.
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hemical prooerc1es

Physical properties.

The physical propertles

3.2

3.2.1
f the woodpuln cellulos
pplicable paragraph lis

e when tested as specified in

ted in Table I or as otherwise

spéc fied in the contract.

Table I Physical Properties
Applicable
Property Minimum Maximum Paragraph
Densityl gm/cm3 0.80 4.5.2
Thickness, (mm) 1.015 1.390 4.5.3
Weight, grams per
sqg meters 610.0 .o 4.5.4

1 gram per cubic centime

ter over. dry basis (0.D.).

3.2.2 Chemical. The woodnulp cellulose shall conform
o6 the limits of the properties specified in Table II when
tested in accordance with the applicable varagraph.
Table I1 Chemical Properties
Property Grade A GGrade B Applicable
Minimum Maximum  Minimum Maximum Paragraph
Moisture ig.0 10.0 4.5.1
Viscosaity
Centipoises 10.0 21.8 10.0 21.8 4.5.5
Alpha
Cellulose 95.0 RN 90.0 e 4.5.6
Ether
Extractive
Matter v 0.20 e 0.40 4.5.7
Alkali
soluble
matter e 7.00 .o 15.00 4.5.8
Ash ce 0.30 e 0.50 §.5.9

itration. Th
conform to (rade A, tyDpe
MIL-N~244.

e nitrated woodpulp cellulose shall

IT or Grade B nitrocellulose o:

2.4 TFirst article testing. This snecification makes
provisions tor first article testing peguirements for the
submission of first article camples by the contractor shall
be as specified in the contract (see 6.2).

3.5 Workmanship.
from oil,
as specified in 4.4.2.2,

N BV 1

The woodpulp cellulose shall be free

grease, and other foreign material when examined

A A N Y o3 A A
4,4.<£,.,2 auu ').'!.2-4.

(3]
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4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility for inspection and standard quality
assurance provisions. Unless otherwise specified herein or
in the contract, the prov1510ns of hIL-A—48078 sh ll apply
ang are neran maae
4 2 Clacgecifica

< +alla

of inspections shall be conducted on this item:
a. First article inspection (see 4.3)
b. Quality conformance inspection (see 4.4)
4.3 First article inspection.
2 1 Cuamaicelnn Mhe contractor shall

artlcle sample as designated by the Contractin
evaluation in accordance with provisions of 4.
article sample shall consist of 7 to lO tons ©

$ e~ A
pULD in accordance with LHbLLuLt+UiB issued

W

4 aaiSyt

ing Qfficer
4.3.2 Insnection to be performed. The sample will be
subjected by the Government to any or all of the examinations

or tests specifiecd in 4.5 of this specification. In addi-
tion, the woodnuln cellulcose sulfite ghall be shredded and

nitrated to grade A, type II or grade B nitrocellulose of
Speci‘icatiow MIL-li-244 to determine suitability in plant

4.3.3 Rejection. See MIL-A-48078.
4.4 QLEETE?—EETfo:ménce inspection
4.4.1 1Inspection 10t fermation. Inspectzon lots shail
comply with lot formatlon provisions cof NIL-A-48078, 1In
adéition, inspection lots of cellulose woodpulp, sulfite
snall contain:
a. Cellulose woodpulp from not more than one lot

from one manufacturer.
4.4.2 Cxanination. Unless otherwise specified in the
Classification of Defects and test tables, sampling plans

for masor and ninor defects ghall be in accordance with MIL-

u-uJ an Al hne cerl [E= N Y

STD-105, Inspection Level II (Sce !{IL-A-48078).
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Classification of Defects

Test Classification
Moisture Major
Density Major
Thickness Hajor
Weight Ha;cr
Viscosity Major
Alpha Cellulose hmjor
Ether Extractive HMatter Major
Alkali Soluble llatter Major
Ash Major
Nitration Major

4.4.3 Testing
4.4.3.1 S pling. The samp¢1ﬁq of the cellulose wood-
pulp Sha.LJ. be 1n acccruauc with Qhﬂt’{fﬂ cation UU-P- 31 method

160 or TAPPI Method T414. These samples shall be subjected
to the tests of paraaraph 4.5. If any sample fails to comply
with any requirements, the lot shall be rejected. The clas-
sification for the tests shall be as given in Tahle III.
4.4.4 Insnaction eguinment. The covernment reserves
the right to” inspect tne contractor s eculoment and deter-
mine that he has available and utilizes correctly, measuring
and test eguipment of the reguired accuracy and precision
and that the instruments are of the proper type and range to
make measurements of the reguired aCCuracy Commercial in-
spection equipment, shall be employed where applxcable for
all tests and examinations spec;fied in 4.4 and 4.5. The
contractor is responsible for assuring proper calibration
procedures are fcollowed. Government approval of all inspec-
tion egquipment is required prior to its use for acceptance
purpose (see 6.3).

4.5 Test methods and procedures (see 6.4). The tes
in 4.5.1 through 4.5. ) sﬁaf? be perzo*mec using prescribe
analytical procedures for duplicate determinations glven in
standard analytical textbooks.

4.5.1 Determination of moisture. T
moisture shall bDe ueterminea in acccrdanc
UU-P-31, Method 240 or Tappi Method T4lz. The percentage of
moisture shall be calculated as follows:

<
<

D‘ t

he percent.age of
e with Specification

Moisture percent = {A-B) 100
'_X__—
Where:
A = weight in grams (gm) of original specimen
B = weight in gm. of dried specimen

T A RS S e e T — R
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”he M01sture Factor (P) used as a correction factor to reduce
“as is" test specimens to a dry basis for use in other deter-
minations shall be calculated as follows:

Moisture Factor (F) = §

B = weight in gm. of dried specimen
A weight in gm. of original specimen

"

im A & 7

cimen shall be retained for the determination of
(<] tter n S5.3.7.
termlnat;on of density. The density shall be
determined in accordance with Spec1f1catlon Uu-p- 31 method
110 or TAPPI Method T41llm, except that the calculatlon shall
be made in gm per cubic cent meter.

4.5.3 Determination of thickness. The c
Lbe determined in accordance with Specification UU-P
od 173 or TAPPI Method T41lim.

4.5.4 Determination of weight. The welght shall be

determined in accordance with Specification UU-P-31, method
=]

t

110 or TAPPI Method T410m, except that calculation shall b

made in gm per cubic centimeter.
4.5.5 Viscositv. The viscosity shall be determined in

accordance with TAPPI, Method T230 (0.5 percent Cupriethylene-

diamine lethod.)

4.5.6 Alvha Cellulose. The percentaqge of alpha cellu-
lose shall be determine&d in accordance with Specificatiorn
U=P-31, method 201 or TAPPI Method T2Z35.

4.5.7 Cther extractive matter. The specimen retained
from the moisture determination (see 4.5.1) shall be trans-
ferred to a Soxhlet or similar extractor. Sufficient ether,
diethyl (see MIL-E-199) to carry out the extraction shall be
added, and the specimen shall be extracted on a steam bath
for a minimun of 3 hours. The ether extract shall be poured
into a tared 250 milliliter (ml) beaker. The flask and the
extractor shall be individually rinsed with several small
portions of ether, and the rinsings shall be added to the
ocontents of the beaker, The beaker shall be placed on a
steanm bath in the hood with filter paper under it. The
contents of the beaker shall be carefully evaporated. A
gentle current of air if avaxlable, may be used to aid the
evapcration. After the ether has evaporated, the beaker
and residue shall be transferred to a drving oven maintained
at 105° + 5°C. and dried for a period of one hour. At the
conclusion of this period the beaker shall be cooleéd in a

Pl

c

desiccator and weighed. The percentage of ether extractive
matter shall be calculated on a2 moisture free basis as
follows:

10
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. , s (A-B) 100
Percentage of ether extractive = ——p—

3
o
2}
1)

A = weight of beaker and residual gms, after evaporatio
B = weight in gms of empty beaker
W = weight of specimen (dried) in agms.

4.5.8 Alkali soluble matter. A portion of the undried
sample, of approximately 2.0 gms weighed to the nearest 0.1
lligram (mg) shall be transferred to a 250 ml Erlenmever

{

shall be fitted with a rubber stopper tnrougn which passes
a long glass tube (min 92 cm) which services as an air coole
reflux condenser. The flask shall be permitted to reflux

for 3 hours at a temperature of 100° + 2°C. At the end of
this period, the contents of the flask sha e poured into
a two liter flask containing one 1li i

The excess alkali present shall u
cess of acetic acid solution; blue litmus oaper mav be em-
ployed as an indicator. A clean, dry, prepared GCooch cruc-
ible shall be placed in a clean, dry, glass-stoppered wveigh-
ing bottle. The crucible and the weighinc bottle shall be
weighed to the nearest 0.1 ma. The contents of the beaker
shall be transferred to the Gooch crucible within 5 minutes
The cellulose residue in the Gooch crucible shall be thor-
oughly washed with successive portions of hot, distilled
water, alcohol and ether. The crucible anc¢ contents shall
be placed in an oven maintained at 105° + 2°c. for 2 hours.
The crucible shall then be placed in a weighing bottle and
the weighing bottle, glass stopper, and contents shall be
cooled to room temperature in a desiccator 'he stooner

-7 an~ o .

£
;abcd in the weighing bottle

coollng, and welghlnc procedures shall be repeated at hourl v
intervals until two successive weighings do not differ by

more than 0.5 milligram or there is no gain in weight. The
percent of alkalii soluble matter shall be ca_lculagc_zd on a

moisture free hasis as follows:

Percentage of alkali soluble matter = —7p
Wnere:

i weight in gms of original specimen

B weight in ams of dried residue

b2 moisture factor (see 4.5.1)

4.5.9 Ash. The percentage of ash present shall be
determined in accordance with ‘Specification UU-P-31, method

11

n

d
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202 or TAPPI Method T413. The percentage of ash shall be
calculated on a moisture free basis as follows:

Percentage of ash = éog A
Where:

A = weight of ash in gms

B = weight of "as is" specimen

F = moisture factor (see 4.5.1)

5. PREPARATION FOR DELIVERY

5.1 Packing

5.1.1 TLevel A. Unless otherwise specified, cellulose
woodpulp may be furnished in roils. Each roll shall be
supported by a central core of approximately 3 inches insi ide
diameter. Rolls shall be suitabi v restrained from unwinding.

Each roll may be completely wrapped and headed with at

least one thickness of Kraft paper, Grade B, 60 pound pasis
welight in accordance with Specification UU-P-26E8. The paper
may be sealed with Grade E adhesive in uccordance with
Specification MMM-2-260 or w‘th four inch wide water resis-

tapt tape complying with Specificatian PPP-T-45 Tvype 1, or
3 inch wide water resistant tape complying with Specification
PPP-T-76, centered alonq the edge of the paper and applied

across the full Wlduh of the roll.

5.1.2 Level C. Unless otherwise snecified, rolls,
supported on cores shall be packed to afford protection
against damage during direct shipment from the supnly source
to the first recelVlnc ac;1v1ty for immediate use. Shlpment
shall comply with Uniform Freight Ciassification Rules ang
Container SDeclflCRthﬂ for truck shipments, as apolicable.

5.2 Unless otherwise specified, marking
shall be in dccoraance with MIL-STD-1269.

$)
=
ﬁ)

&
by
o8
o}
O

€. NOTES
€.1 Intended use. The intended use of the cellulose
woodnulp (sulfite; i1s for the manufacture of nitrocellulose.
€.2 (Crderinc Gata for MIL-A-4BC7§. Procurement doc-
uments should smeci®v fhe foclleowing:
a Crade required (sec 1.2)
e Level of packincg reguired (see 5.1)

Pt
[N}
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6.3 Submission of inspection equipment designs for
approval. See IIL-A-48078. Submit equipment designs, as
requlrea, to Commander, Picatinny Arsenal, ATTH: SARPA-QA-T,

bDover, New Jersey 07801.
€.4 Prior approval cf the Contracting Officer is re-

quired for use of equivalent test methods. A description of
the proposed method should be submittea through the Contract-
ing Officer to: Commander, Picatinny Arsenal, ATTil: SARPA-QA-
A-P, Dover, New Jersey 07801. This description should
include but not be limited to the procedures used, the
accuracy and precision of the method, test data to demon-
strate the accuracy and precision and drawings of any special

equipment required.
6.5 Unless UtuC‘L‘

376 Changes from provious issues. Asterisks are not
used in this revision to identify changes with respect to
the prevxous issue, due to the extensiveness of the cnangés.

Preparing activity:

(9]

ustodian:

Army - PA Army - PA

Project llo. 6810-B088

-
W
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INSTRUCTIONS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in

Al users of military standardization documents are invited to provide

submittine comments and suasestions for gmm!enn'. uaers of

SUDINILIng Cominenss

sugsestions. This form may be detached. folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem aress such as wording which required interpretation, wm
too rigid, restrictive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 6 any remarks not related to a specific paragraph of the document. If block 7 is filled out, an
acknowledgement wiii be maiied to you within 30 days to iet you know that your comments were received and are being

onmdered.
COonmacTTU

NOTE: This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s} or to amend contractual requirements.

(Fold along this line)

(Fold along this line)

DEPARTMENT OF THE ARMY

OFFICIAL BUSINEES
PENALTY FOR PRIVATE USE $300

BUSINESS REPLY MAIL

FIRSY CLASS PERMIT NO. 12082 WASHINGTON D. C

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE ARMY

Commander
TIC A+ Avemnmant Dacaar~rh and Naval Aanmant
Yo nL(")’ anCm:llL AToTCalil il Qi LA AT g o o
ATTN: DRDAR-TST-S
Dover, NJ 07801

<

NO POSTAQE

NECESSARY

IF MAILED
IN THE

UNITED STATE!
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1ON DOCUMENT IMPROVEMENT PROPOS

—
1. DOCUMENT NUMBER 2. DOCUMENTY TiTLE
3a. NAME OF SUBMITTING ORGANIZATION 4. TYPE OF ORGANIZATION (Mark one)
[] venoon
O wses
6. ADDRESS (Streetl, City, State, ZIP Code)
ll |' MANUFACTURER
[[] OTHER (specity):
L
5 PROBLEM AREAS - ) -
a Paregraph Number snd Wording:
b Recommended Wo-ding
c. Resson/Rationeis tor Recommendation
6. REMARKS
~—t

Ta. NAME OF SUBMITTER (Laxt. First, M1} - Optionsi

b WORK TELEPHONE NUMBER (Include
Code) — Optionasl

¢ MAILING ADDRESS (Stmet ('ity, State. ZIP Code) — Optional

|8 DATE OF sSUBMISSION (Y YMMDD)

PREVIOUS EDITION IS OBSOLETE.

DD 220X 1426



Downloaded from http://www.everyspec.com

MIL-C-216B

INT. Amendment 1 (AR)

29 August 1980

- —
MILITAKY SPECIFICATION
CELLULOSE, WOODPULP (SULFITE)
This interim Amendment is issued for use by the US Army Armament Research and
Development Command with Military Specification MIL-C-216B dated 30 December
1976.
PAGE 3

Paragraph 3.2.1 Physical Properties
Table I, Density - Delete "0.80 Max." and substitute *0.84 Max."

an: Preparing Activity:
(AR) Army (AR)

Project No. 6810-AB17




