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This specification has been approved by the Dapartzmmt of Defonss ond is mon-
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datory for use by the Deportments of the Army, the Navy ord the AW ZoF

Saone, This soeaﬁca‘mon covers one
e of ethyl centmlihe for use in propel-

1.2 Classifieation. The ethy! centralite shall
be of the following class as specified (s8¢ 5.1).

Class 1 — Lump
Class 2 — Powder

PLICABLE DOCUMENTS -

- £allawring documents of the issue in
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+ an date of invitation for bids form &8
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part of this specification to the extent speci-
fied herein.

SPECIFICATIONS
FEDERAL
PPP-D-728 — Drums, Fiber.

PPP-D-729 — Drums, Metal, 55 Gal
jon (For Shipment
of Non-Corrosive
Matsrial),

RR-S-366 —Sjeves; Standard;
Testing.

U848 — Sacks Shipping, Paper.
MILITARY

JAN-P-112 — Packaging and Pack-
1 dam (roorscas
piel’s 108 T e e
Shipment Drums,
Plvwood (For
Drums Whose
Weight of Contents
Doss Not Exceed
200 Pounds).

STANDARDS
MIT.TTARY
MIL-STD-105 — Samnline Procedures

pre-assy
and Tables for In-
spection by Attrib-
utes.
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MIL~-E—-250A
MIT_OTT) 1 e Tnanantinn Taowma and
Definitions.
wamee cwvevr asnn ar _3 o P o~ 2z
MIl—S1 — MArKIng Iior snhipment
el SL-—. ge
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ORD-M608-11 — Procedures and Tables
for Continuous
Sampling by Attrib-

ek a o

(Copies af specifications, standards, drawings and

publications required by contractors in connection
with specific procurement functions should be ob-

baimad Sunm tha mmasntring astivite ar aa dirastad he
tained irolll Wae produring &CUIVILY Or as dirscied oy

the contracting officer).

22 'I‘he following documents form a part of

this specification to the extent specified here-
in. Unless otherwise indicated, the issue in
affant An Aate Nnf invitetinn fnr hide chell
CILTV W i \v1-3 Vi AL Y ivaA LIV AU AANAD OLACAAL
annlv.
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UNDFORM FREIGHT CLASSIFICATION RULES

(Application for copies of these freight ciaasifica-
tinn wnlae ahanld h addresaed to the (‘nn-nhﬂn}nﬂ
VA A JMIVED ALV WAL A T DPUAL NSV ALDTVE LA VAL

Classification Committee, 202 Chicago Union Station,
Chicago 6, I11.)

Nationai Motor FKreight Classification

Dl . — e mer Qen e a2 dd e o
UGS &UUd vonuwaluer opecmcau(mb

(Application for copies should be addressed to the
Americas Trucking Associstior 1424 16tk Street
N. W., Washington, D. C.)

2. REQUIREMENTS

3.1 Material. The material shall consist es-
sentially of diethyl diphenyl wures, CO
(NG.H«CH:)», meeting the requirements of
this specification.
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shall melt to a bright clear hqmd, free from
scum and deposit when tested as specified
in 4.8.2.

Voiatile content. The volatile content
124 =Ll Ty L

4
nf ha oth) b "
ol the ethyl centralite shall be 0.1 percent
{
\

3.5 Ash content. The ash content of the
ethyl centralite shall be 0.1 percent max.
when tested as specified in 4.8.4.

respectxvelv shall not exceed 0 2 ercggé
when tested as specified in 4.8.5.

3.7 Acidity. Tue acidity of the ethyl cen-

tralite shall not exceed .04 percent when
ralonlatad ae hudrnanhlawia 2] ams oe ... ...!
aldvuiaetltu a8 LYy W ouiuuinic Cid &8 BpeC

in 4.8.6

3.8 Hydrolyzable chlorine compounds con-
tent. The maximum hydrolyzable chlorine
compounds content of the ethyl centralite
shall be 0.001 percent when determined as
specified in 4.8.7.

3.9 Particie form. The ethyl centralite gshall
meet the following particle form requirements
for the type specified in 4.8.8.

3.8.1 C‘la.u 1, 1ump The ethyl centralite
ied in lump form.
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3.10 Workmanship. The ethyl centralite

ghall be free from grit, visible impurities

and foreign matter.

4. QUALITY ASSURANCE PROVISIONS

4.1 General quality assurance provisions,
The supplier is responsible for the perform-
ance of all inspection requirements as speci-
fied herein. Except as otherwise specified,
the suppiier may utilize hjs own or any other

PPy 3
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to the Covernment, Inlrp%ﬁgn racorde of thae

examinations and tests shall be kept com-
plete and available to the Government as
specified in the contract or order. The Gov-
ernment reserves the right to perform any
of the inspections set forth in the specifica-
tion where such inspections are deemed nec-

eggary to agsurs :nnnhna and sorvises con-
egsary assure viges

form to prescribed requxements, Reference
shall be made to Standard MIL-STD-109 in
order to define the terms used herein. In-
specdon shall be performed in accordance
with this specmcamon and other specmcatxons
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the quahty assurance provmions of 4.2 and
4.8 and other documents referred to herein,
he shall submit & written description of the
symem w the contraciing officer for approval

[ Iiads nt v addn T4 ahall i
yxnu w uuuauluu O1 ProGucCuiCn, il 8fian in-

clude & description covering controls for lot
formation and identification, inspections to be
performed, inspection stations, sampling pro-
cedures, methods of inspection (measuring
and testing equipment), and provisions for

control and disposition of non-conforming

JUDLCIIGL, AT WAIVWEU UTOWLIPWUL Wil VU U=

gsidered accentable whan as a minimum, it
provides the quality assurance provmlons
required by the provisions of 4.2 and 4.8 and
other documents referenced herein. The con-
tractor shall not be restricted to the inspec-

tion station or the method of inspection iisted

MIL-E-255A

in this specification provided that an equiva-
lent control is included in the spproved quality

assurance procedure. In cases of dispute as
to whether certain procedures of the contract-
or's system provide equal assurance, the com-
parable procedure of this specification shall
appiy. The contractor sheii notify the Gov-
ernment of, and obtain approval for, any
changes to the written procedure that affects
the degree of assurance required by this
specification or other documents referenced

herein.

4.1.2 Submission of product. At the time
he completed lot of product is submitted to

.o e i B ommmemd e aa bl o mnmbmaad
ernment .LU.\' HLQEPL&L\LC, tné conirace
Q

supply the -fn"nnnng- -mfcmnﬂnn an-
comnamed by & certificate which attests that
the information provided is correct and ap-

plicable to the products submitted:

(8) A statement that the lot complies
with all quality assurance provi-
sions of the approved current
written description of the system.

(b) Quantity of product inspected.
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{c) Results obteined from all inspection
performed

AN CQenniBand [Ep— A - Ané *
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date of chanzes

(e) Certificates of analysis on all ma-
terial covered by referenced Gov-

ernment specxﬁcations procured
directly by the contractor.

(f) Quantity of product in the lot.

{g) Date submitted.
The certificate shall be signed by & respon-
sibie agent of the certifying orginization. The
initial certificate submitted shall be substan-

tiatad hy avridanss Af ¢tha nnan“'s antharite

viavcu v TriUTULE Vi WU @, SUWIVAIVY
to bind 'ius principal. Subet._:gtgtior_\ of the
agent’s authority will not be required with
subsequent certificates unless, during the
course of the contract, this authority is ves-
ted in another agent of the certifying organ-
ization.
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v U 1
contractor’s written q l'ty assy urance pr&
and other oontractual documents as a g'mde,
the Government inspector shall verify all
quality assurance operations performed by
the contractor. Verification shall be in ac-
cordance with (a8) or (b) as applicable, the
decision being the responsibility of the pro-
curing activity. In either ease, the inspector
shall also ascertain, prior to acceptance, that
all quality assurance provisions of other spe-
cifications referenced in any of the contrac-
tual documents have been complied with.

Deviations from prescribed or agreed upon
nnwbﬂ hey 4‘\4 (Yrvravnym +
CICu Uy u |19

Inspec
t

of
and remedial actxon shall be du'ected b:y the
Government inspector and, depending on the
nature of the deviation, may consist of lot re-
jections, screening, re-sampling, re-instruc-
tion of the supplier’s emplovees, or other
appropriate action:

(a) Verification at the point of manu-
facture shall be accomplished at
unscheduled intervals in accord-
ance with 4,181 and 4.1.32.

(b) Verification at the point of delivery
shall be in accordance with 4.1.3.2,

4.1.3.1 Surveillance. Surveillance shall in-
clude, but is not limited to:

(a) Observation of procedures concern-
ing lot formation and identifica-

AUy AUIILG

tlon.

(b} Observation of sampling procedures
and application of acceptance
(c) Determinatinn that all required ex-

2etermination that AT\Uii LU AT

aminations and tests are perform-
ed in accordance with the pre-
scribed procedures of this speci-
fication, or approved equivalents
thereto.

[

LAY Do all e X B . _ A1
(4u) neview 01 proceaures 10r conirol
and disposition of non-conforming

material
4.1.3.2 Product inspection. Product inspec-
tion shall consist of Government inspection

of product which has been previously inspec-
ted by the contractor and found to meet the
quality assurance provisions of this specifica-
tion. The inspection by the Government shall
be performed in order to determine that the
nradnsd e Aaf tha ~nnalitey savtiiwad he $his
p+sOGuUCt 18 01 ul€ Gualivy requireG oy uilis

specification and that the contractor’s records
are reliable.

4.2 Inspection provisions.

4.2.1 Lot information. A lot shall consist of
one or more batches of ethyl centralite, pro-
duced by one manufacturer, in accordance
with the same specification, or same specifi-
cation revision, under one continuous set of
operating conditions. Each batch shall con-
sist of that quantity of ethyl centralite that
has been subjected to the same unit chemical
or physical process intended to make the final
product homogeneous.

4.2.2 Ezamination, Sampling plans and
procedures for the following classification of
defects shall be in accordance with standard

MIT _QTT_1NK Cantinn

1 ~n [« I’Im“““” '\‘ﬁ“ﬂ
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act1vxt_',,. Also, at the option of the procurmg
activity, AQL’s and sampling plans may be
apphed to the mdw;dual characterxstxcs hsted

A
defect and an A

minor defect.

4.2.2.1 Drum, prior to filling (Polyethylene
lineor)
liner).
Caiegoriss Dejects Method of tnapection
Critical: None defined.
Major: AQL 0.25 percent

101. Liner cut, torn or punctured ..Visual
Minor: None defined.
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4.2.2.2 Drum, prior to filling (Polyethylene
method).

Categorius Defecia - Maethod of inspection
Critical: Nope defined.
Major AQL 0.25 percent
101, Laminaticns or coatings
incomplete ......ocieneeenes Visual

Minor: None defined.

4228 Drum, prior to closing (Polyethy-

Remaisst,

lene liner).

Categories Detects Method of inspection
Critical: None defined.
Major: AQL 0.26 percent

101. Liner not completely sealed ....Visual
Minor: None defined.

Categories Detecu Method of Inspection
Critical: None defined.
Mzeior: AQL 0.25 percent
101. Weight of Contents ............ Scale
102. Closing ring, damaged, ar
not properly positioned so
it doesn’t close drum prop-
L3} 2 R Visual
Minor: AQL 0.40 percent
201. Marking misleading or

unidentifiabie ....... .00 Visual

4225 Drum, sealed (fiber), and sacks,
paper.

Categories Detects Method of ingpection
Critical: None defined.
Major: AQL 025 percent

101. Weight of contents ......ocvvne Seale
102. Closure incompiete or damaged
to extent that contents siip
QUL oivvrrecvaonnsnosoncns Visual
Minor: AQL 0.40 percast
201. Markings misleading or
unidentifiable ............ 00 Visual

4.2.2.6 Drum, sealed (plywood).

Categories Defects Method of Inspection
Critical: None defined.
Major: AQL 0.28 percent

101, Strapping missing or broken .. .Visual
102, Weight of contents ..... Scals

s e e OCEIE
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¢ Vaa' 1V 179 3
Categories Defecis Method of inspeciion
Minor: AQL 1.00 percent

201, Strapping mislocated .......... Visual
202. Markings misleading o7
unidentifiable .......c000inn Visaal

4.2.8 Testing.

4931 Determination of chemical and
physical properties (ses 2.2-3.9). Samples
for these detarminations shall be selected as
gpecified herein.

4.2.3.1.1 Sampling by lot. A random sample
of 10 containers shall be selected from each
lot. When lots are comprised of 10 containers
or less, each container shall be sampled.

4.2.3.1.2 Preparation of composite. Ap-
proximately two ounce primary sample of
ethy! centralite shall be removed from each
of the ten containers in order to equal twenty
ounces and if there are less than 10 com-
tainers, equal primary samples in sufficient
quantity to equal twenty ounces ghall be re-
moved from each container. The individual
primary samples shall then be combined in
order to form s homogeneous composite sam-
ple of twenty ounces and subjected to the
tests specified in 4.8. If the composite sample
fails to comply with any of the requirements
specified, the lot shall be rejected.

4.3 Test methods and procedures.

4.8.1 Solidification point. Melt approxi-
mately 50 grams (gm.) of the sample in a
covered 250 milliters (ml.) beaker by im-
mersing the beaker in a water bath at 90° to
95°C. for 156 minutes. The inner tube of the
solidification apparatus shown on figure 1
chall be filed to within ome and ome half
inches of the top with the molten ethyl cen-
tralite. The stirrer and thermometer shall be
placed in the tube and the tube and the con-
tents placed in & water bath at 85° to 90°C.
for five minutes. The tube shall be removed
from the water bath and placed in the ap-
paratus. The molten material shall be stirred
constantly, making approximately one up and

TR
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down motion of the stirrer per second. Using
a 76 millimeter nartml immersion thermom-

‘eter (American Standard Testing Method

number 93C.) with a range of 60 — 90°C,, the
temperature of the molten material shall be
recorded every 30 seconds until solidification
oegms as indicated ny the temperature of the

= smmmalkad s el

Salllple Immg mlvt:l llv lm 1ICaclivuy & Lu.ull'
mum. The -hmng ghall be continued until

(99838

the temperature reaches a maximum.

the melted material shall be determined vis-
ually for compliance with the reqiiirement
specified herein. The examination shall be
made during the test specified in 4.3.1.

4.3.3 Volatile matter. A weighed portion
of approximately five (gm.) of the sample
shall be transferred to a tared shailiow dish,

P e
neu\-eu lul LWU llUulb &L U\J \./ CoOieq in &
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shall be calculated as percentage of volatxle
matter in the sample.

4.3.4 Ash. A weighed portion of approxi-
mately five gm. of the sample shall be trans-
ferred to a tared porcelain or silica crucible
and sufficient alcohol then added to cover
the material. The mixture shail be ig'nited

P ) P |

AUUWEQU W UULU uuwu SIUWI\' &.UU un-_'u llt:db!:u
to redness until all carbon has been removed.
Then, the mixture shall be cooled in a desic-
cator and weighed. The gain in weight shall
be calculated as percentage of ash in the
sample.

4.3.5 Secondary and tertiary amines.

4.3.5.1 Secondary amines. A weighed por-
tion of approximately 25 gm. of the sample

ahall ha ¢tranafavmad $a an Bwlanmaowvran Aanals
nl‘ml VT WAGlIOATLIAITU W @il Jajtuuucyct Lioon

d dissolved with 80 ml. of benzene. Five
of an approximately 0.25 Noral (N)
solution of acetic anhydride in xylene shall
be added. The flask shall then be stoppered
and allowed to stand overnight. Twenty-five
mi. of 0.1N sodium hydroxide soiution shaii

E—l”

be added, shaken thoroughly and transfer-
red to a separatory funnel. The flask shall be
washed with distilled water and the wash-
ings added to the contents of the funnel.
Twenty-five ml. of 0.IN hydroxhloric acid
shall be added, shaken and the aqueous layer
then separated The funnel shaili be washed

2T rrinmbsbian Af diadslload condoae
Wil au\.ucbalvc quuuuuca Vi Wb iiuTu wawelr,

adding the waghings to the separated aguesus

layer. The aqueous layer shall be titrated
with 0.1N sodium hydroxide solution using
the phenolphthalein as an indicator. At the
same time, a blank determination shall be
run through the compiete procedure. The
percentage of ethylaniline shall be calculated

as follows:

LV

Percent ethylaniline = 12.1 N B-(V-C)
W
where: XY}
»y

B = ml. of sodium hydroxide solution re-

quired for biank.

V = ml. of sodium hydroxide aoclution
required for sample (see 4.86).

[

C = ml. sodium hydroxide uired fo
acidity of the sa.mple.

5.2 Tertwary amines. Five gm. of the

4.3.0
et o 2L A1 ben I -l .3 . ON - £ Lo
SAINpie Siidll D€ aiSsoiveq 1o <U mOu. O1 pDéen-
7ona rontainad in & e nnmfnnr funneal T\wan
zene ceniained In 8 separaic Sl AWenlyY

mi. of 0.5 hydrochloric BCId shall be added
and the mixture shaken thoroughly. Two ml.
of 1.0 sodium nitrate solution and sufficient
water shall be added to the separated aqueous
extract to make the total volume up to 50
mi. The solution shall be thoroughly mixed

allawad ¢n atand Ffaw 2N vinmsrban Ty
QLU QHUYITU W DWRLIU AVE UV LU WCD. LYy
means of a colorimeter, the color of the test

Niquid shall be compared with that given in
a blank determination in which 0.0010 gm.
of diethylaniline (0.02 percent on a five gm.
sample) is present. Calculate the percentage
of diethyianiiine in the sampie (see 6.Z2).
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i.o.v Anauy A WW puruuu Ui ap-
proximately 26 gm. of the sample shall be
placed in 2 flask and melted with 30 ml. of
hot distilled water. The mixture shall be
shaken vigorously until the ethyl centralite
crystalizes. The mixture shall be cooled and
titrated with 0.IN sodium hydroxide solu-
tion, using phenoiphthaiein as an indicator.

$ivmn
LijTiE, 8

shall be calculated a8 hydroch]onc ac;d as
follows:

Hydrochloric Acid Percent = 3.65 VN
w

woln
Wii

€:
V = volume of Sodium Hydroxide used
in titration.

N = normality of the alkali.

W = weight of sample in gms.

3.7 Hydroluzable chlorine compounds. A
five gm. portion of the sample shall be trans-
ferred to & 150 ml. beaker. Ten ml. of a five
percent solution of sodium ethylate in alco-
hol shall be added and the solution heated
on & steam bath for 15 minutes. Seventy-five

ml. of dis llnA wotaw ahall ha adAdad ¢ +ha
KKk, UL S Siiau PT auuctlu W o Lulic

Uil ucu Aaf-3 2 =1

contents of the beakm’ and sufficient time
allowed for the ethyl centralite to crystalize.
The solution shall be made acid to litmus with
concentrated nitric acid and then filtered
through a Number 41 Whatman filter paper,
or equavalent, into & 100 mi. Nessler tube.
T nn+ nloar +thao enlntinarn chall kn —nGl#n-nA

The beaker and filter paper shali be »\asned
with distilled water until the Nessler tube
attains a volume of 100 ml. Five ml. to 10
percent silver nitrate shall be added, mixed
thoroughly, and the solutior shall be allowed
to stand for one-half hour. Concurrent with

|"‘h>

u
2 nercent sodium chlar-

‘e Pt LR 2 AR g V& pliLT

1de) shall be prep ed as follows: 1.650 =
0.005 grams of reagent grade sodium chloride
shall be transferred to a one liter volumetric
flask. The flask shall be filled to the mark

PSR RN - | ll
Wlbﬂ UISLUIUQ wa CI' ana II

aliquot shall be transferred to a secon d

liter volumetric flagk, and also, 8 20 ml. ah-
quot shall be transferred to another one liter
volumetric flask, brought to the mark with
distilled water and mixed well. One hundred
ml. of each chloride standard shall be trans-

Terred to separate Nessier tubes. A cmm tube

ahall Anmbnsn 1N 1
- 4

g
4
gb
bb

with concentrated nitric acid, and 5 ml. of
10 percent silver nitrate solution shall be
added to each tube, mixed well, and allowed
to stand for 30 minutes. The turbidity of the
sample mixture shall be compared with the

ctandardc hv wviewine dauwnward acainat a
D VEALAALRL WO “v"mb WAV TV AL VY &BA \4 “a“m' -

well lighted whlte background.

4.3.8 Particle form.
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tion RR-5-366. A weighed portion of 100 = 2
gm. of the sample shall be placed on the sieve,
covered, and shaken for 10 minutes by hand
or five minutes by means of a mechanicai
shaker geared to produce 800 x 15 gyrations

and 150 = 10 fnnc of the gtriker nor minuts,

The amount retamed on the sieve (if any)
shall be weighed and calculated in terms of
percentage of material passing through the
sieve.

4.3.8.2 Screen test (Class 3 only). The pro-
cedure in 4.3.8.1 shall be followed except the
screen shall be & U.S. Standard Number 314.

4.3.8.2.1 Particle thickness. The average
maximum thickness of 25 flakes shall be
determined by means of a micrometer.

5. PREPARATION FOR DELIVERY

5.1 “Preservation and packaging — Not
applicable”.
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5.2 Packing.

5.2.1 Level A. Unless otherwise specified
in the contract or purchase order, Ethy! Cen-
tratite (Carbamite) shall be packed in a fiber,
plywood or metal drum in accordance with
Specifications PPP-D-728 (Type III, Grade
A), JAN-P-112 and PPP-D-728 (Type ITI,
Full Removable Head Type), respectivaly.
Fiber and plywood drums shall be furnished
with a nominal 0.004 inch thick polyethylene
liner properly heat sealed or otherwise closed
to afford protection to the contents equivalent
to that given by a heat seal closure. (Alter-
natively, an equivalent degree of protectior
may be furnished by suitable laminations or
coatings of the inner surface of the drum).
Alternatively, Ethyl Centralite (Carbamite)
may be packed in paper shipping sack in
accordance with Construction No. 14X Spe-
cification UU-S—48. Closure of drums or sacks
ghall be in accordance witk the applicable
specification.

- 5:2:2° Level €. Ethyl Centralite (Ctrba-
mite) shall be packed to afford protection
againet damage during direct shipment from
the supply source to the first receiving ac-
tivity for immediate use. Containers shall
comply with Uniform Freight Classification
Rules and Container Specifications for rail
shipments or National Motor Freight Rules
and Container Specifications for truck ship-
ments, as applicable.

5.3 Marking, In addition to any special
marking required by the contract or purchase

order, containers shall be marked in accord-
ance with Standard MIL-STD-129.

6. NOTES

6.1 Ordering data. Procurement documents
should specify the following:

(a) Title, number and date of this spe-
cification.
(b) Type of ethyl centralite required.

6.2 A Du Boc or similar type colorimeter
may be used (see 4.3.5.2),

6.3 Intended Use. Ethyl centralite is in-
tended for use as & stabilizer in propellants.

Notice. When Government drawings, specifications,
or other dats are used for any purpose other than
in connectior with a definitely related Government
procurement operation, the United States Govern-
ment thereby incurs no responsibility nor obligation
whatsoever; and the fact that the Government may
have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is not
to be regarded by implication or otherwise as in any
manner 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.

Custodians:
Army—Ordnance Corps.
Navy.-Burear of Naval Weapons

Preparing activity:
Army—Ordaance Corps.
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FIGURE 1. Solidification point apparatus



