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NOTICES PAGE

FOREIGN NATION RELEASE

This information is furnished upon the condition that it will not be released
to another Nation without specific authority of the cognizant agency (Military or
NASA) of the United States Government, and that the information be provided sub-
stantially the same degree of protection afforded it by the Department of Defense of

the United States.

DISCLAIMER OF LIABILITY FROM ACT OF TRANSMITTAL

When Government drawings, specifications, or other data are used for any purpose
other than in connection with a definitely related Government procurement operation,
the United States Government thereby incurs no responsibility nor any obligation
whatsoever; and the fact that the Government may have formulated, furnished, or in
any way supplied the said drawings, specification, or other data, is not to be
regarded by implication or otherwise as in any manner licensing t'o holder or any

other person or corporation, or conveying any rights or permissii.. to manufacture,
use, or sell any patented invention that may in any way be related thereto.

Any information disseminated by the Data Distribution Centers of the Interagency
Data Exchange Program is intended to promote test data utilization in the National
interest among groups engaged in Ballistic Missile, Space Vehicle and related
programs.

Dissemination of said information does not imply verification or endorsement of the
information. The originator, in submitting the material is acting in accordance
with the requirements of his contract, and neither the originator nor the
disseminator assumes any liability to parties adopting any product, process or
practice based upon the usage of the information. Its presenting the success of
failure of one (or several) part number(s), model(s), lot(s) under specific
environment and output requirements, does not imply that other products not herein

reported on are either inferior or superior.

OMISSION OF CHARGES FOR FOLLOW-ON ACTIONS

Any compliance by the report originator with requests from recipients for more

detailed information in IDEP reports originated under Government contracts will

be considered within the scope of present contractual obligations. Compliance

with such requests will be at the discretion of the report originator and will be

performed without cost or obligation to the requester unless otherwise negotiated
in advance.

REPRODUCTION OF THIS REPORT

Reproduction or duplication of any portion of this report is expressly forbidden,

except by those contractors receivin6 it directly from the Data Centers or

originator, for their internal use or •he use of their subcontractors. Reproduction

or display of all or any portion of thi- -at, rial for any sales, advertising or

publicity purposes is prohibited.



* *t' ¾ - I

4 

-•ý* - - 1 -

Code Ident WS 7657
30003

UAVAL AIR SYSTE S COXMA"ND

DEPARTMENT OF T"EE NAVY

PULC FASE DESCRIPTION

N -PHEN••LMORPHOLINE

1. SCOPE /
1.1. Scope.4 This purchase description covers one grade

of N-phenylmorpholine.

2. APPLICABLE DOCUMENTS.

2.2. The following document of te issue in effect on date
of invitation for bids or request for proosal forms a part
of this document to the extent specified herein.

S TAUN DARDS

Military

MIL-STD-129 Marking for Ship-ment and Storage.

(Copies of specifications, standards, drawings, and publi-
cations required by suppliers in connection with specific
procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)

8 1O-
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21.2 3-'Ž 1uýi-io:.Tc follow~ing document forms
P rL z[nT5~J~ o th. en- speci.fted herein.

ý1.11ess 0C.herwise in"c.icated. , issuc :.n effect on date
of inviazion for bids or recuc!ý+. f`oz proposal shall apply.

American Society for Testing a-:.d Materials (ASTM)

1961 Book oE ASTMý TL-sz-Xcthod ASTMv 111303-55,
S.andards; P..rt 27 iotal31 Chi anne in Vinyl

Chloride Polymers and
Copolymers".

(AST2K. Publications are pu*b-lished by the Ameri.can Society for
Teszing- and Materials, Philadelphia 3, Pennsylvania.)

3. IREQU7:R=YNTS.

3.2. PreoroductI-ion sar.--le. Unless otherwise- specified
(see 6.) rprccl. saz,'?-e shiall meat all recuirements
o--: this docu:-.ent. 'Z:,e pzeproduction sample shall be pre-,ared
Using, thie same rzethods and pr:ocedures proposed for produCtion.
Any prodýuction prior to acceptance of the preproduction sample
shall be at tihe risk oc t:-he supplier.

3.2 Daca. No data is recuired by this documient or by
ree2reniceddocumaents in section 2 unless specif~ied in the
contracz or purchase order.

3.3 Compiance to documents. N-phenylmorpholine shall
conform to taie recu.;_L.EMLnCS rnerain and to the applicable
requirements of documents listed in section 2.

3.4 Product characteristics and nerfor-marnce. When tested
in aco(ac ih47o asdc~n,_:_~eymr,-o`n
shall meet the followiLng product characteristics and perform-
ance.

3.4.1 Chemical analysis. The chemical analysis of the
material shall be spac!Mid In Table I.

2
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Tabole I Chcrnical Ana.Lss

C'harac ter-is zic s Min .rnum Maximum

N ..hany1morpholine, ttocal alkalinity, % 99.0
N-p~henylrnorpA'-oline, tertiary amine, % 93.0--
Chlork-.ne, % --- 0.10
Melting point, OC. 50 54
Xoisture, % --- 0.10

3.5 1Workmanshin. Tlie X-piý,enylmorpholine shall- be uniform
in quarlicy, tree -:rom Zforeign materials, and shall be manu-
tactured under conditi*ons and procedures standard in the
industry.

4. QUALITY ASSUI2AIWE PROVISIONS.

4.1- Res~ponsibility for inrspection. Unless otherwise
speciried in tae con~tract or purcha~se order, the supplier
is responsible for the performance of all insDpect '4on require-
mentus as specified herein. Except as otherwise specified
the Supplier may utilize his own facilities or any comm~ercial
laboratory acceptable to th~e Govern~ment. The Government re-
-serves the right to perform any of the inspections set forth
in this document where such inspections are deemed necessary
to assure that supplies and services conform to prescribed
requirements.

4.2 Lot. A lot shall consist of material produced at one
plant wTEFF no change in formulation or process. If manu-
facture is by batch process, each batch shall constitute a
lot. A batch shall be as def~ined in 5.3.

4.3 Acceptance samnlinz. The numaber of containers týo be
chosen at randonF :or acceptance sazipl.-ng, shall be equal to
zHe square root of the tozal number of containers in the lot.
If the number thus obtained is not a whole nturber,, the nu-mber
of containers to be sampled shall be increased to the next

3
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hi'her whole number. in nc case, however, shall the number
of containers to be sa .... ,b, less than seven (unless there
are less than seven corntainers In the lot, in which case,
each container shall be sa=?,_d).

4.3.1 Primary sanole. From each selected container, a
sample shall 66 =aer, rom three or more places throughout
zao contai-ner. The total weisht of the samples taken from
ac.' conzainer -,hall weigh at least 50 grams (g6m. ) ach

sample taus cazoen shall be mixed thoroughly, placed in a
clean dry container, and labeled to idencify the material
narme, original container designation, contract number, and
lot number.

4.3.2 Com'-osi e s c-Ie. Each primary sample shall be
subdividedi to prepare aoompcsite sample (not in excess of
15 ogm). Primary ma.tzerial not used snail be returned to the
pr-i-ary sample container. After mixing zne composite sample

nhorouchnly, the composite sample shall be placed in a clean,
Ury container and sealed. The composite sample snail be

entifed wish the material name, container designation,
contract number, and I-ot number. All specified chemical
tests shall be made on t.his com-posite sample representing
thIe lot. Failure of the composite saz.ple to pass all of the
tests herein shall result in rejection of the lot represented.

4.4 &lassification of tests. inspection and testing of

N-phenyimorph-ioline snal be- classified as follows:

(a) Preproduct-ion tests.

(b) Quality conformance tests.

4.5 ?reDroducticn tests. Preroductiontests shall be
conducteE only on zie preproduction sample and shall consist
of all examinations and tests specified in 4.6.

4
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4.6Quality con~orac -css Qaiy conformance tests
-for &cceptaince of 7Z Nx-?jcayi-morploline shall consist of
the following1', tOstS:

C'h crzic t2riSt ic S Tc-st
N-phnylniorpholine, total alka- 4.7.1

linity

Ni-phenylmorpholine, tertiary 4.7.2
amine

Chlorine 4.7.3

Melting point 4.7.4

Moisture 4.7.5

4.7 Tests. The f`ollowihg procedures shall be used to
determn-e-e :haz t'.-e requirements of this docum~ent have been
met. Any pro-posed cca'nge in test procedures or equipment
shall necessiLtate, before ad`option, prior a-pproval olE the
procuring activity. In case of dispute between the results
fron. any proposed met-hod or equip-ment and what is cited
herein, the results using the menhods and the equipmient
s-)ecified in this doctnent shall prevail. Unless otherwise
specified, all tes.:.s shall be run. in duplicate. The average
of the two results shall be taken as the test result.

4.7.1 Percent N-phanylmorpholine by_ total alkalinity.

4.7.1.1 Procedures.

WARNING

I~isprocdureinvovestheus

of Z.Perchiori-C acid. Personnel
using this reagent must be made
aware o2. its potential hazar-d..

(a) Transfer ap~rcoxinately 5 gm, of the molten sample
to a taredt 100--milliliter (ml), glass -stoppered,
voltz-etric flask. Reweigh the flask zo the near-
est 0.0401~ gin. The difference in weight is the

weigat of the samp~le.

5I
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(b) Add 50 ml of redistilled acetonitrile to the
flask and swirl to effect complete solution.
Dilute to the mark with acetonitrile and mix
thoroughly.

(c) Into each of two 500-ml, glass-stoppered
Erlenmeyer flasks, pipet 10 ml of the sam-
ple dilution.

(d) Pipet 10 ml of redistilled acetonitrile
into each of two additional 500-ml Erlen-
meyer flasks and reserve for the blank
determination.

(e) To each of the flasks add 100 ml of glacial
acetic acid which has been neutralized to
the first green color using 0.1N (Normal)
perchioric acid (HCIOb) and 1.0 percent
crystal violet indicaeor in acetic acid.

(Z) Add one or two drops of crystal violet in-
dicator to each flask and titrate with stand-
ard 0.1N HC104 to the first green end point.

Percent N-phenylmorpholine = (A-B) N x 16.32C x0.1

Wh'.ere: A = Volume of N HC10 4 required for sample, ml.
B = Volume of N HCI04 required for blank, ml.
C = Weight of sample taken, gm.
N = Normality of HC104.

4.7.1.2 Acceptance criteria. For the lot represented to
pass the N-pnenyimorpholine test, the value obtained for the
,ercent N-phenylmorpholine by total alkalinity shall be not
less than the value specified in 4.6.1.

4.7.2 Percent N-phenylmorpholine by tertiary amine.

4.7.2.1 Procedure.

(a) Into each of two 500-ml, glass-stoppered, Erlen-
meyer flasks, pipet 10 ml of the sample dilution
(4.7.1.1 (b)).

6
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(b) Into each of two additional 500-ml Erlenmeyer
flasks, pipet 10 ml of redistilled acetonitrile
and reserve for the blank determination.

(c) While swirling slowly, add 20 ml of refined acetic
anhydride to each of the blank and sample flasks
and allow to stand at room temperature for 5 to
10 minutes.

(d) Into each of the flasks, introduce 100 ml of
glacial acetic acid which has been neutralized
with O.lN HC104 to the first green end point of
crystal violet indicator.

(e) Swirl the contents of the flask, add one or two
drops of crystal violet indicator and titrate with
standard 0.1N HC104 to the first green end point.

Percent N-phenylmorpholine = (A-B) N x 1.32
C X0.1

Where: A = Volume of N HC104 required for the sample, ml.
B = Volume of N HC104 required for the blank, ml.
C =Weight of sample taken, gm.
N -Normality of HCl04 .

4.7.2.2 Acceptance criteria. For the lot represented to
pass the N-phenyimorpnoline test, the value obtained for the
percent N-phenylmorpholine by tertiary amine shall be not less
than the value specified in 4.3.1.

4.7.3 Chlorine. The percentage of chlorine specified in
3.4.1 shall be determined in accordance with the procedure
given in Test Method D1303-55 "Total Chlorine in Vinyl Chloride
Polymers and Copolymers" (Part 27 of ASTM, page 472), except
use ferric alum indicator in place of ferric nitrate indicator,
and electrical ignition of the Parr bomb in place of ignition
by use of a Bunsen burner.

4.7.3.1 Acceptance criteria. For the lot represented to
pass the chlorine test, the value obtained for the percent
chlorine shall be no greater than the value specified in
4.3.1.

7

?i___



WS 7"'57

4.7.4 Y.elting, point.

4.7.4.1 ?zocedure. Place a few crystals of N-phenyl-
rrorp.-oline on an 1B-miillimeter (umm) diameter microcover
,(',Css. Cover the crystals with an identical cover glass
and transfer to the cleaned heating stage of a Fisher-Johns
.;'el.:ng point apparatus or approved equivalent (4.7.4.2).
T~urn on che apoaratus; bring the temperature to 45 degrees
C'entigrade (*C) (113 degrees Fahrenheit (*F)), and hold t-he
ao-3aratus at that temperature fo~r at least .5 minutes. Then
ad,'ust the reading of the current-input dial to gieatema-
perature rise rate of 0.8 to 1.0*C (1.4 to 1.8F per minute
as indicated by the attached thermomerier. Wi-th the aid of
-'La illuminating and magnifying unit) observe the melting
Doifnt at which the last crystal of N-phenylmorpholine lique-
fieLýs.

4.7.4.2 A')Paratus. Melting Point Apparatus, Fisher-JTohns,
available frý TceFisher Scientific Company, Pittsburgh,
Pennsylvania.

4.7.4.3 Acceptance criteria. For the lot represented to
pass the melting point tes-tthe value obtained for the tem-
perature of the melting point shall be within the range in
4.3.1.

4.7.5 Moisture.

4.7.5.1 Ap.7paratus. The apparatus used for determinationI
o1 moisture content of the sample shall be an Aquameter,
ML.odel KF-2 or KF-3, BecImnan Instruments, Inc., Fullerton,
California or an approved equivalent. The Aquamezer shall be
-irepared for operation as described in the technical manual
zurnished by the manufacturer (Beckman Instrivents, Inc.).
U.se o.' an alternate equivalent item of equipment approved
by Týhe prcýýuring activity will necessitate use of the specific
technical mai~ual prepared by the manufacturer.t

j 8
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4.7.5.2 Reagents.

(a) Karl Fischer reagent. Karl Fischer reagent must
have a strength such that each milliliter of Karl
Fischer reagent corresponds to 0.0014-0.0023 gm
of water. Dilute 750 ml of commercially available
stabilized Karl Fischer reagent (with water equiv-
alent of 0.005-0.007 gm/ml) to 2000 ml with abso-
lute methanol (0.1 percent water, maximum). Mlix
well and allow to stand overnight before use. De-
termine the water equivalent (A) of this solution
as follows:

1. Use sodium tartrate dihydrate (Na2C4H06"2H20)
as a primary standard (with a water content of
15.66 percent) for standardizing Karl Fischer
reagent. If the water content value is in
question, it may be determined by heating
some of the salt at 150 0C (302*F) for 3 hours.
Should the value (as determined) differ from
the theoretical value of 15.66, then the ex-
perimental value shall be used in the determi-
nation of water equivalent (A) of the Karl
Fischer reagent; i.e., instead of the 15.66
in the formula below, the factor should be
10? where P is percentage moisture (as deter-
mined). Rapidly transfer 0.090-0.110 gm
(weighed to the nearest 0.0001 gm) of reagent-
grade Na2C4H406-2H20 to the titration vessel.

2. Titrate to an end point in the same manner as
with the sample. (See 4.7.5.3.)

3. Repeat the standardization procedure until
three successive results agree within five
parts per thousand.

4. if the indicated water equivalent (A) of the
Karl Fischer reagent is less than 0.0014 fn
of water per ml of Karl Fischer reagent, it
may be due to the presence of too much water
in the absolute methanol used. In this case,
distill the methanol from metallic calcium
or calcium hydride. Passing the methanol

9
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through a column of Molecular Sieves, Type 4A, or
equivalent may also reduce the-water content of
the methanol sufficiently. (Molecular Sieves are
a product of the Linde Company, a division of
Union Carbide Corporation, New York City,
New York.)

Water equivalent (A) = 0...1566 W

Where: A = Water equivalent of the Karl Fischer reagent,
gm/ml.

W = Weight of Na2C4H406.2H20 taken, gm.
V = Volume of Karl Fischer reagent used, ml.

(b) Water-in-methanol solution. The water-methanol
solution should contain 0.0015-0.0020 gin of water
per ml of solution. A good grade of commercial
absolute methanol contains about 0.0010 g-n water
per ml of methanol. Water content can be adjusted
by adding 1.0 gm of water to 1000 ml of the water-
methanol solution to produce a change of 0.0010 gm
per ml. Determine the relative strength of the
water-methanol solution in terms of Karl Fischer
reagent as follows:

1. Put about 50 ml of the anhydrous methanol used
in 4.7.5.2 (a) into the titration beaker of
the Aquameter. Add a slight excess of Karl
Fischer reagent (4.7.5.2 (a)), then back
titrate with water-methanol solution (4.7.5.2
(b)). Then run in an additional 5 to 8 ml
of Karl Fischer reagent, read to the nearest
0.01 ml, and again back titrate with water-
methanol solution (read to the nearest 0.01 ml).
Repeat the addition and back titrating steps
twice more to provide triplicate determinazions
of the equivalency ratio. Calculate the ratio
(B) of Karl Fischer reagent to that of the
water-methanol solution. The range of the
ratios calculated from the three titrations
should not be greater than 0.04. If the range

10
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exceeds 0.04, continue making titrations until
three ratios are obtained whose range does not
exceed 0.04. Then determine the average ratio
from all the ratios which have been obtained.

4.7.5.3 Procedure. Determine the moisture content of the
sample by the Karl Fischer method using a direct-titration
technique. Introduce to the titration beaker, through the
opening in the diaphragm, approximately 10 gm of sample
weighed to the nearest 0.001 gm and a mixture of 150 ml of
anhydrous methanol with 50 ml of glacial acetic acid. Both
materials are to be reagent grade. Close the opening, start
the stirrer and press the titration button to titrate with
Karl Fischer reagent (4.7.5.2 (a)). When the indicator light
glows, read the Karl Fischer buret to the nearest 0.01 ml.
Where necessary, water methanol solution (4.7.5.2 (b)) may be
used to back titrate.

Percent moisture =2AK?- W)
W

Where: A = Weight of water equivalent to 1.00 ml of
Karl Fischer reagent, gm/ml.

VKF = Volume of Karl Fischer reagent titrant used, ml.
VWM = Volume of water-methanol solution titrant used,

ml.
B = Ratio of Karl Fischer reagent to that of water-

methanol solution, ml/mlo
W = Weight of sample taken, gm.

4.7.5.4 Acceptance criteria. For the lot represented to
pass the moisture test, the value obtained for the percent
moisture shall be no greater than the value specified in 4.3.1.

4.8 Packing and marking. Determine that all packing and
marking conforms to section 5 of this document.

5. PREPARATION FOR DELIVERY.

5.1 Preservation and packaging. Not applicable (unless
specified in the contract or purchase order).

11
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5.2 PacKinR.

5.2.1 Level A. Not applicable.

5.2.2 Level B. Not applicable.

5.2.3 Level C. The material shall be packed as directed
in cthe contracc to afford protection against da-mage during
direcc shipment from the supply source to ihe first receiving
activity for immediate use. Containers shall comply with
co-z.on carrier regulations applicable to the mode of trans-
portation to be used. (See 6.2.)

5.3 Marking. In addition to the markings required by con-
tract or purchase order, unit packages and shipping containers
shall be marked in accordance with the requirements of
MIL-STD-129.

6. NOTES.

6.1 Intended use. N-phenylmorpholine described in this
document is inte5ied for use as a stabilizer in ammonium-
nitrate-based solid propellants.

6.2 Ordering data. Procurement documents should specify

the folTowing:

(a) Title, nunber and date of this document.

(b) Whether a preproduction sample is required
(see 3.1).

(c) Type and size of shipping container (see 5.2.3).

12
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6.3 Definition.

6.3.1 Batch. A batch is defined as that quantity of
material wh1cS has been subjected to one or more chemical or
physical processes (or combinations thereof) intended to pro-
duce a desired product having substantially uniform charactor-
istics. The final step in the processing must have treated
the entire contents of the batch at one time.

6.4 Acceptable product. An acceptable product under this
document Is N-puenyJmorpnoline manufactured by the Union.
Carbide Corporation. ChLebao. Illinois.

Custodian: Preparing Activity:
XASC 520211 NWC/China Lakeq California

11


