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_ 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 Goverument 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%- holder or any
other person or corporation, or conveying any rights or permissi... 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 svperior.

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 receiving it directly from the Data Centers or
originator, for their internal use or the 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.
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NAVAL AIR SYSTEMS COMMAND
DEPARTMENT OF THEE NAVY
PURCHASE DESCRIPTION ‘

N-PHENYLMORPHOLINE

1. SCOZE

1.1 Scope.® This purchase description covers’ one grade
of N-phenyimorpholiine.

2. APPLICABLE DOCUMENTS.

2.1 The folliowing document oi thé issue in effect on date
of invitation for bids or request for proposal Iorms a part
of tnis document to the extent specified herein,

STANDARDS

.

Miiitaxy
MIiL-STD-126 Marking for Shipment and Storage.

(Copies of specifications, standards, drawings, and pudbil-
cations required by suppliers in comnection with specific
procurement functions should be obtained from the procuring ,
activity or as directed by the contracting officer.) ‘
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2.2 Qcsher nublicu:ion:. The following document forms
DUre OF CRis GOCwiwac cO the eucenc specified herein.

nless ocherwise indicaced, the issue In effect on date
invictation for bids or recuest for proposal sheil apply.

e}
3

dmerican Society for Testing a:.d Materials (ASTM)

1961 Book of ASTM Tesc-Method ASTM £1303-55,

Scandards; Part 27 "Toteli Chlorine in Vinyl
Chioride Polymers and
Copolymers'.

(ASTM Publications are published by the American Society for
sting and Materials, Philadelphia 3, Pennsylvania.)

3. REQUIRZMENTS.

~

3.1 reproduction samrle. Unless otherwise specified
(see €.2), a preprccuctioa sampie snall meet 211 requirements
oz this document Za

. Tae preproduction sample shall be prepared
using the same methcds and procedurcs proposed fcr production.
Any procuction prior to acceptance of the preproduction sample
snhall be at the risk of the supplier.

3.2 Daca. No deta is reguired by this document or by
reiferencea documents in section 2 unless specified in the
contracc or purchase order.

3.3 Compliance to documents. N-paenylmorpholine shall
confoim roO tae reguiremcnts nerein and to the applicable
requirements of documents listed in section 2.

3.4 Product characteristics andé nerformance. When tested
in accoraance witn 4./ or tnais aocuaent, N-paenylmorpioline

shall meet the following product characteristics and perrform-
ance,

3.4.1 Chemical analvsis. The chemical analysis of the
material snall be speciiied in Table I,
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Tasie I Chemical Anclysis
Caaracteristics Minlimum Maximum
N-chenylmorpholiine, tocal alkalinity, % 99.0 -
N-phenylmorpiioline, tertiary amine, % 93.0 -
Chlorine, % --- 0.10
Melting point, °C. 50 54
Moisture, % - 0.10

3.5 Workmanshin., The N-paenylmorpholine shall be uaiform
in quulity, free .rom foreign materials, and shall be manu-
factured under conditions and procedures standard in the
industxy.

4. QUALITY ASSURANCE PROVISIONS.

4.1 Respoasibility for inspection. Unless otherwise
specified in tas contract or purcnase order, the supplier
is responsible for the performance of all inspection require-~
ments as specified herein. Except as otherwise specified
the supplier may utilize his own facilities or any commerciail
laboratory acceptable to the Government. 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. -

4L.2 Lot. A lot shail consist of material produced &t one
plant with no change in formulation or process. If manu-
facture is by batch process, each batch shall constitute a
lot. A batch shall be as defined in 5.3.

4.3 Acceptance sammlinz, The number of containers to be
chosen at raadom Zor acceptance sampling shall be equal to
the square root of the total number of containers in the lot.
If the number thus obtained is not a whole number, the number
of containers to be sampled shall be increased to the next
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aigher wiicle nunber, In nc case, howaever, shall the number
of con:tainers to be samuplced be less than seven (unless there
are less than seven contalnmers in the lot, in which case,
cach container shall be sampled).

4,3.1 Primarv samnle. From each selected container, a
sample shall pe caxken Zrom “h:ee or more places througnhout
tne container. The total weight of the samples taken from
caca container shall weigh 2t least 50 grams (gm). Each
saxple taus cteaken saall be mixed thoroughly, piaced in a
clean dry container, and labeled to idencify the material
name, criginal ccnteiner designation, contract numoer, and
iot number.

:.3.2 Comvosxce sanoLe

ach primary sample shall be
a site sample (not in excess of
ew). PL-“ar, Teceri t used snail be returned to the
cimary samp;e container. After mixing ine composite sample
it
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nor ou»aLJ, the cecxposite sample shall be placed in a clean,
conteiner ahc sealeé. The corposite sample saall be
ified wich the material name, container duSlOnathh,

1t
ract numver, end lot numder. All specified chemical

s snall be made cn thils composite sample representing
iot. Failure oif the composite sample to pass all of the
sts herein shall result in rejection of the lot represented.

:J(D\J

(2N

YOG (L T ();:
D)

rf sl eI SN ]
.'.
ﬂ)

4.4 (lassification of tests. 1Imspection and testing of
N~-paenyinorpnoliinc saa.l be classified as follows:

(a) Preproduction tests
(b) Quality conlormence tests.
L.5 2Preonroductica tests. Preproduction tests shall be

conducted Only On tde preprocduction sample andé shall consist
of all examinations and tests specified in 4.6.
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Quality conLorn,hce tescs.,

Quality conformance tests

-for acceptance OL cav N-pileny lmorp

LN

paoline shall consist of

the followi ng tests:

Chroracteristics Tess
N-phenylmorpaoline, total alka- 4.7.1
linity

N-phenylmorpholine, tertiary 4.7.2
anine

Chlorine 4.7.3
Melting point 4.7.4
Moisture 4.7.5

L.7 Tests. The
determine thac tie
met. Aay proposed
shaill necessitabe,
procuring activity.

following procedures shall be used to
requirements of this cdocument have been
cnange in test procedures or equipment
before adoption, prior a»proval of the
In case ci cdispute between ths results

from any »>roposed niethod or equipment and what is cited
herein, the results using tihe methods and the equipment

snecified in this

of the two results

document shell prevail.
specified, all te:sis shall be rum in duplicate.

Unless otherwise
The average
shall be taken as the test result.

4.7.1 Percent N-phanylmorpholine by total alkalinity.

4.7.1.1 Procedures.

ey,
..LA‘

of percnloric acid
using this re

WARNING

s procedure involves the use

Personnel
agent must be macde

aware oi its potential hazard..

(a) Traasfe

2T approxinately

5 gn of the molten sample

to a tared 100-milliliter (ml), glass- stonpered

volutmetric flask.
est 0.6G0C1 gm.

weigat

Reweigh tne flask to the near-
Tae cifference in weight is the
of tne sample.

B
B
i
i
H
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(b) Add 50 ml of redistilled acetonitrile to the

lask and swirl to effect complete solution.

Dilute to the mark with acetonitrile and mix
thoroughly.

{¢) 1Into each of two 500-ml, %lass-stop ered
Erlenmeyer flasks, pipet 10 ml of the sam-
ple dilution.

(¢) 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)
perchloric acid (HC10;) and 1.0 percent
crystal violet indicator in acetic acid.

(£) Add one or two drops of crystal violet iIn-
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 16.32
Cx 0.1

Where: Volume of N HC10; required for sample, ml.
Volume of N HC104 required for blank, ml.
Weight of sample taken, gm.

Normality of HC10y.

A
B
c

o non

N

&.7.1.2 Acceptance criteria. For the Jlot represented to
pass the N-phnenylmorpholine test, the value obtained for the
sercent N~phenylmorpholine by total alkalinity shall be not
less tnan 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)).
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(b) 1Into each of two additional 500-ml Erlermeyer
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) 1Into each of the flasks, introduce 100 ml of
zlacial acetic acid which has been neutralized
with 0.1N 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 16.32
Cx 0.1

Where: Volume of N HCl0z required for the sample, ml.

Volume of N HC10; required for the blank, ml.

Weight of sample taken, gm.
Normality of HC10,.

A
B
C

g nanu

N

4.7.2.2 Acceptance criteria. For the lot represented to
pass the N-phenyimorpholine test, the value obtained for the
percent N-phenylmorpholine by tertiary amine shall be not less
thea 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.
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4 Meltino point.,

4.7

4.7.4.1 2vocedure., Place a few crystals of Ne-phenyl-
rpholine on an 18-millimeter (mm) diameter microcover
d
1

mo
class. Cover the crystals with an identical cover glass
and transfer to the cieaned heating stage of a Fisher-Johns

o

melcing point apparatus or approved equivalent (4.7.4.2).

ra on the apparatus; bring the temperature to 45 degrees
Centigrade (°C) (113 degrees Fahrenheit (°F)), and hold the
appératus at that temperature for at least 5 minutes. Then
adjust the reading of the current-input dial to give a tem-
perature rise rate of 0.8 to 1.0°C (1.4 to 1.8°F§ per minute
as indicated by the attached thermomet~r, With the aid of
the illuminating and magnifying unit, observe the melting
point at which the last crystal of N-phenylmorpiioline lique-

e
L1&s.

D -3
[

4.7.4.2 Aoparatus. Melting Point Apparatus, Fisher-Johns,

available from che Fisher Scientific Company, Pittsburgh,
Pennsylvania.

4.7.4.3 Acceptance criteria. For the lot represented to
pass the melting point test, the 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 Apparatus. The apparatus used for determination
of moisture content of the cample shall be an Aquameter,
dodel KF-2 or KF-3, Beckman Instruments, Inc., Fullerton,
California or an approved equivalent. The Aquamc:er shall be
wrepared for operation as described in the technical manual
furnished by the manufacturer (Beckman Instruments, Inc.).
Use of an alternate equivalent item of equipment approved
by the prccuring activity will necessitate use of the specific
technical mauual prepared by the manufacturer.

RN W

e i
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4.7.5.2 Reagents. }
(a) Xarl Fischer reagent. Karl Fischer reagent must !

have a strength such that each milliliter of Karl ?
Fischer reagent cocresponds 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). Mix
well and allow to stand overnight before use. De-
termine the water equivalent (A) of this solution
as follows:

1. Use sodium tartrate dihydrate (NazC4H4Cs<2H20)
as & primary standard (with a water concent of
15.56 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 156°C (302°F) for 3 hours.
Should the value (as determined) differ from
the theoretical value of 15.66, thnen the ex-
perimental value shall be used in the detemmi-
naticn of water equivalent (A) of the Karl
Fischer reagent; i.e., instead of the 15.69
in the formula below, the factor should be
10P 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 NayC4H404-2H70 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.

ct
[o)
[0

4. I1f the indicated water equivalent (A) of
Karl Fischer reagent is less than 0.0014
of water per ml of Karl Fischer reagent,
may be due to the presence of too much water
in thne absolute methanol used. 1In tais case,
distill the methanol from metallic calcium
or calcium aydride. Passing the methanol

=8
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Where:

(b)

N ‘ e g e w4 .
YL i TR K s L S o E o T T At

throuzh a column of Molecular Sieves, Type 44, or
equivalent may also reduce the water content of

the methanol sufficiently. (Molecular Sieves are
a product of the Linde Company, a division of 3
Union Carbide Corporation, New York City, .2
New York.) '

Water equivalent (A) = Qél%éé—ﬂ : !

A= Waﬁer equivalent of the Karl Fischer reagent,
gm/ml.

W = Weight of NaaC4H40¢-2H20 taken, gn.

V = Volume of Karl Fischer reagent used, ml.

Water-in-methanol solution. The water-methanol
solution should contain 0.0015-0.0020 gm of water
per ml of sclution. A good grade of commerci:zl
absolute methanol contains about 0.0010 gm 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 (&) into the titration bezker 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
ol Karl Fischer reagent, read to the nearest
0.01 ml, and again back titrate with water-
methanol solution (read to the nearest 0.0l ml).
Repeat the addition and back titrating steps
twice more to provide triplicate determinations
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

2
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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 =

100A (VKF - BViyM)
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.
VM = Vglume of water-methanol solution titrant used,
ml,
B = Ratio of Karl Fischer reagent to that of water-
methanol solution, ml/ml,
W = Weight of sample taken, gm.

4.7.5.4 Acceptance criteria. For the lot represented to
pass the moisture tcst, 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 Packing.

‘“

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 the contracc to afford protection against damage during »
direcc shipment from the supply source to the first receiving ;
activity for immediate use. Containers shall comply with ’
common 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.
5.1 Intended use. N-phenylmorpholine described in this

document Is Iintended for use as a stabilizer in ammonium-
nitrate-based solid propellants.

6.2 Ordering data. Procurement documents should specify
the following:

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

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

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

6.3.1 Batch. A batch is defined as that quantity of
material which has been subjected to one or more chemical or
physical processes (or combinations thereof) intended to proe-
duce a desired product having substantially uniform charactere
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-phenylmorpholine manufactured by the Uniom.
Carbide Corporationm, cago, Illinois.

Custodian: Preparing Activity:
NASC 52021E MC/China Lake, California
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