Downloaded from http://www.everyspec.com

MIL-A-85501(AS)
6 October 1981
v

cber
SFCu

—
s
—
o

TAR
ANTIOXIDANT,

N-PHENYL-N'-CYCLOHEXYL-p-PHENYLENE DIAMINE

1. SCOPE.

of documents. 11
e of invitation ds or request for proposal form a
specification to the extent specified herein.

-STD-129 Marking

MATKInNg

far Sh
ior i

MIL-STD-1218 ACS Chemicals.

—
O

o< O

M T O
@]
—+

o oo
-h D <
- 0O »n
o T
pusr P rD
—_—r T
m
Q-
wr
b))
-5~

(@]
-

ﬂb

PR of
eners
n\/

n w

nou e iressec to Commancding Cfficer, Navei Alr Eng i
Center, Engineering Specifications and Standards Department {ESSD
Code 93, Lakehurst, NJ 08733, by usinc tne self-addressed Stan-
dardization Documen*t Improvement Proposail (DL Form 1426} apbearing
at tne enc of tnis document or by letter.

i
e
¢
v




Downloaded from http://www.everyspec.com

MIL-A-85501(AS)

-~

3. REQUIREMEN

3.1 Chemical and physical properties. Chemical and physical properties
of the material sha]] conform to Table 1.

TABLE I. Chemical and physical properties.

Property Min Max
Melting point, °C 110 ---
p-Aminodiphenylamine, percent --- 5.0
Diphenylamine, percent --- 0.5

3.2 Stability. When stored at 27 211 degrees Celsius (°C), the
material shall have a storage 1ife of 24 months from date of delivery to
the procuring activity.

3.2. 1 Stor age 1ife extension. The cfhv‘agn 1ife of an 1nd1v1dna1 ]ﬂT

o ' 1T Sevur G

’seo £.3.7) of material may be extended an additional 12 months provided
the material, upon retest, successfully meets the requirements for
melting point, p-aminodiphenylamine, and diphenylamine.

3.3 Infrared (I
spectrum shall qua

R) spectrum. An IR sp
Jitative

S e
ta ly conform to F

3.4 Toxic products and safety. Safety regulaticns and guidelines
applicabTe to the use of N-phenyl- N'—cyc]ohexy1 p-phenylene diamine should
be complied with to preclude personal injury and damage to equipment and
facilities.

3.5 Workmanship. Workmanship shall be such that the material is

uniform in appearance and free from visible contamination.

. QUALITY ASSURANCE PROVISIONS.

contrac!
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P
for the performance of all 1nspecgvon requ‘vements as spec1f1 ed herein.
Except as otherwise specified, the contractor may utilize his own facilities
or any commercial laboratory acceptable to the Government. The Government
reserves the r1ght to perTorm any of the 1nspect1ons set forth in this

>pe(.ll ication where such TﬁSDECLIUIIb are deemed necessary to assure that
supplies and services conform to prescribed requirements.




Downloaded from http://www.everyspec.com

MIL-A-85501(AS)

4 2 Samnling The 1ot shall be campled in acrcordance wit Tahle 11
T Vulllzl lll:- Vi LIRS 3 IR A" NN . . -~ Wil Vlhu LIRS HeLwi Uuiiw . LA B Tdw il o 4
TABLE II. Sampling plan.
Number of containers Number of containers Number of
in ot samp]led composite samples
(primary sample)
100 or more 10% (nearest 5
whole number)

51 - 99 10 4

11 - 50 10 3

1 -10 ALL 2

4.2.1 Primary samples. Physical properties tests shall be run on
each primary sample (see Table I1). The meterial container may be
sampied by use of a clean giass tube, rod, or pipet. If the container
is small enough to be handled saf:?y, the sample may be obtained by
pouring. The smallest sample size p0551h1e that is consistent with test
requirements shall be taken The minimum sample size shall be two

ounces. Glass containers shall be used for all liquid samples. Each
sample shall be labeled with date, lot number, and manufacturer's

container 1dentification number. Fawlure of any pr1mary sample to pas
271 Af +ha wvesral meAanarmdiac t L.aT‘TI —a o .AA-\An# ~r

bac
a1 OY Tné& puy:nual propercies tes 100N

the Tot represented.
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result in reje

4.2.2 Composite samples. Chemical properties tests shall be run on
each composite sample. Divide the primary samples equally into the
number of composites shown in Table II. Blend each composite thoroughly
by manipulation of the container. Label each composite with Roman
numerals, also inciude date, 1ot numbers, and manufacturer's container
identification numbers. The remainder of the primary samples shall be
retained pending acceptance or rejection of the Tot. Failure of any
compesite sample to pass all of the chemical properties tests herein
shall result in rejection of the lot represented.
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4.3 Quality conformance inspections and tests Quality conformance
o) NUG 1 ey Uil uimdinive THIPULLiviie Qilu vwoowvoe s ~J N i3
inspections and tests shall consist of the following:
a. Tests of Table 1 properties (see 4.4).
" b. Inspection of filled containers (see 4.5.1).

(&)

Visual inspection (see 4.5.2).
s L /
4.4 Test methods. Tests shall be performed using apparatus, reagents,
and procedures specified herein. The use of alternate apparatus, reagents,
or procedures shall require prior written approval of the procuring

A2 U R C BRI {ArCY wmnrnan 211 ~AanfAarm +n
[5¢)

activity. A1l American Chemical Society (ACS) reagents shall conform

MIL-STD-12386.

4.4,1 Melting point.

4.4.1.1 Apparatus.

[sY]

Me 1

[ S

ot

ing pDoint a
INng point a

filled with mineral oil, or equal.
b. Melting point capillary tubes, 100 millimeter (mm)} by 1.5 to
2.0 mm.
c. nermometer, O to 150°C, or equal
4.4.1.2 Determination of melting point. Collect a smali amount of
sample in tne open end of a capillary melting point tube. Pack sample
into about 3 mm of the capillary tube. Preheat the bath to within 3°C
of the expected me?ting point Attach the capiTTary tube to the therm-
ometer with the Sample OppOSite the mercury bulb and lower the aSSEmUIy
into the melting point apparatus until the thermometer bulb is below the
side arm. The liquid level of the bath should be near the 0°C mark when
melting occurs. Adgus+ heating so that the temperature rise is approxi-
mately 1°C per minute when approaching the melting point. Record the
temperature when the sample becomes completely wet and molten. Report
the melting point to the nearest °C.

~

£ .2 p-Aminpdiphenvliamine
. phenyiamine.

4>

. L <

4.4.2.1 Apparatus.

a. Spectrophotometer, Perkin-tlmer Model 350, or equal, yitn
matched 1 centimeter silica cells, set up to measure in the
AEN nanmamotar (nm) vanne
i EOAV] manuiic evct \Illll‘l 1 uugc.

b. Micro buret, 10-milliliter (ml).
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1.2.2 Reagents.
a. p-Aminodiphenylamine, reagent grade.
b. Glacial acetic acid, ACS reagent.
c. Saticylaldehyde, reagent grade.
4.4.2.3 Preparation of standard p-aminodiphenvlamine curve.
NOTE: tandardization must be completed in 1 day

and must be repeated for each new lot of glacial
acetic acid.

Weigh accurately 0.12 gram {gm) of p-amincdipheylamine into a 100-m]
volumetric flask. Dissolve in glacial acetic acid, dilute to vo1ume
with glacial acetic acid, and mix well. Transfer, by means of a micro

buret, 2.0, 4.0, and 6.0 ml of the sclution to a series of 100-ml
volumetric flasks. Dilute each to volume with glacial acetic acid and

nix well Prepare two 100-mi voiumetric fiasks, marked A and B, by
trancfarvinn 1N.ml alsniinte Fomam as~bh £l el NAA ~AFE Alan~aal
LiGiior i iy (IR At § 1IN a i IL'UUL,O LT Uil cacutii 1 1AadDK. nUuUu SyuU nr Ui SIOLIGR
acetic acid and 45 m] of distilled water to each flask and swirl to mix.
Fi1l flask B to volume with distilled water., mix well, and use flask B

solution to zero the spectrophotometer. Add 1.0 ml of sa11cy1c1dehyde
to flask A, dilute to volume with distilied water and mix well. Deter-
mine the absorpance of the sample solution 1mmed1ately \absorbance

gecreases on :Lcrluvng) at a wave ’aengtn of 450 nm and a si1it width no
areater than 0. 2 mm Ronaat thiec nrnradara fAr +he nthoar +hraec camnla
- NCPCT e Lo pruLlTuurc Ut LHiT ULnic Vil ©C odmp i o
solutions. Preoare a standard curve by plotting the absorbance versus
the concentration of p-aminodiphenylamine in gm/100 m1, and draw a line
best fitted to the points.
4.4.2.4 Determination of p-aminodiphenylamine.

NOTE: Analysis must be completed in 1 day

and reguires the same 1ot of glacial acetic

acid used for the standard curve.
Weigh accurately 0.60 gm of sample into a 50-mi volumetric flask,
dissolve in glacia' acetic acid, ditute tc volume with glacial acetic
acid and mix well. Transfer 10.0 ml of sample solution to a2 100-ml
volumetric flask. di 11;@9 to volume with g'lagia_’l acetic acid and mix
well Transfer 10.0 ml of th is solutior into each of two 100-ml volu-

metric flasks marked A and B. Add 40 mi of glacwaW acetic acid and 4%
ml of distilled water to each flask and swirl to mix. Fill flask B to

voiume with distiiied water, mix weil, and use fiask B soiution to zero
+ha enamrtinAarnbhAadramad e Ada 1 [a T | PRy - R I TP, RO, RO [y AQNppS D SO o S P A ASs V.o 4 A
LT SpTLLrupnivLonicLer, AQU 1L,V 0T U Sail lLylatdenyde LU 11dd3K A, aiiutcte
to volume with distilled water and mix well. Determine the absorbance
of the sample solution immediately (absorbance decreases on standing) at
a wave 1ength of 450 nm and a slit no greater than 0.2 mm. Read the
concentration of p-aminodiphenylamine in the sample solution directly

from the standard curve.

un
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Calculation:

NNNNN Shenvlamine. percent = <X 200
IJ‘CIHHU p Clhiylaiiiie, porooiit = w
Where: C = concentration from standard curve, am/100 ml
W = weignt of sample, am
- LA A G ol A -

Report the p-aminodiphenylamine to the nearest 0.1 percent.

4.4.3 Diphenylamine.

4.4.3.1 Apparatus.

a. Gas chromatograph, Perkin-Elmer Model 820, equipped with a 12
foot stainless steel column by 0.12-inch outside diameter,
packed with 15 percent w/w Apiezon L on Anakrom ABS, 80 to

Al a2

100 mesh, or their egual.

b. Helium cylinder.
C. Syringe, 5-microliter.
4.4.3.2 Reagents.

a. Diphenylamine

-

b. Acetone, ACS.

4.4.3.3 Preparation of standard diphenylamine solution. Weigh

accurately 0.08 gm of diphenylamine into a 100-ml volumetric flask.
Dissolve in acetone, dilute to volume with acetone and mix well. Inject
5 microliters of this solution into the gas chromatograph using the
foliowing conditions:

Injection port 275 to 300°C

Column temperature 250°C

Detector 275 to 300°C

He flow 40 cubic centimeters/minute

Calculate the standard factor from the peak height thus obtained.
Calculation:

W
Standard factor = 00 x P

[ep]
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Where: W = weight of sample, grams
P = peak height of sample, mm

4.4.3.4 Determination of diphenylamine. Weigh accurately 4.0 gram
NE rmmarm Tl A St mw DL T aiAYiiemmtinnm £ ) N e remaTaim 2 em o omnd o~ DU R
Ui sdadmpite 1t a <o-iil vOiulmegor iC 1 1ds5K. Yissolve 1hh eatecLonitey, Ul ilUuLe
to volume with acetone and mix well Inject 5 microliters of sample
solution into the gas chromatograph which has been set to the conditions
including attenuation in 4.4.3.3 Calculate the amount of diphenylamine
in the sampie from the peak height thus obtained.
[l B [ S
Laicuidtiion
. Fx P xVx100
Diphenylamine, percent = N
here: F = ctandard 'Fncfrv\w fvom 4 _4' 3 k!
LU B Y [ W) ' - wRAT IR T P« 1% i 0 N . . .

P = peak height of sample, mm

Yy = volume of sample solution, ml

W weiaght of sam
1gnt O0Y Sa

-
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PN i vimasmbd mad A A b AT T o+
veu. Hl)U, dUJUbL Lrie weigrnt ratiu Ul Lne peiliiet

tn1ckness of the pellet if 70 percent transmittance
ie
major peaks are iless than twe percent transmittance.

-

c. Scan the pellet and compare resulting spectrum to Figure 1.
The peak position and relative magrnitude shall be qualita-
tively simitar within ¢ 2.5 tc 15 um, scan range.

n fwvAm
HRALS;11EY
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defects in containers and ciosures. ATl defective containers and
closures shall be repaired or replaced, and contents therein shall be

+nA 3
reinspected prior to shipment or use.

4.5.2 Visual inspection. A1l samples shall be visually inspected to
determine conformance to the requirements of 3.5.

4.6 Records. Certification and test data shall be prepared as
required by the procuring activity (see 6.2.2).

5.1 Packaging an d;paq&lgg. Unless otherwise specified in the contract or

purchase order (see 6.2.1), packaging and pacK1ng of the material shall
be in accordance with commercial practice to insure carrier acceptance
and shall be of such construction and materials that the contents will
be adequately protected against loss or contamination.

5.2 Marking fgr shipment. Unless otherwise specified in the purchase
order (see 6.2.1), each shipping container shall be marked in accordance
with the requirements of MIL-STD-129. Container marking shall inciude

the following:

a. The supplier's Jot number.

b. Procuring activity purchase order number.

c Container identification number (applied in numerical seguence
as the containers are filled).

d. Date of manufacture.

e. Manufacturers' Code Ident.

. Net and tare weight of container.

g. Material identification.
6 NOTES AND CONCLUDING MATERIA
6.1 Intended use. The intended use of the material described herein
is as an antioxidant in solid rocket motor propellant.

6.2.1 Procurement requirements. Procurement documents should specify
the following:
a. Title, number and date of this specification.
b. Responsibility for inspection and inspection facilities, if

different than 4.7.

(8 ¢]
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C. Special packaging, packing, or shipping requirements, if
applicable (see Section 5).

6.2.2 Data requirements. When this specification is used in a
procurement which incorporates a Contract Data Requirements L[ist
{DD Form 1423) and invokes the provicions of 7-104.9(n) of the Defense
Acguisition Regulations (DAR), tne data requirements identified below
will be developed as specified by an approved Data !tem Description
(DIC) (DD Form 1664) and delivered in accordance with the approved
DD Form 14Z3 incorporated into the contract. When the provisions of
DAR-7-104.5(n} are not invoked, the date specified below will be de-
Tivered by the contractor in accordance with the contract requirements.
Deliverable data required by this specification is cited in the following
paragraphs:

Paragraph Data Requirement Applicable DID
4.6 Certification UDI-A-23264B
' Test Data DI-T-4024

(Copies of DIDs required by the contractors in connection with specific
procurement functions should be obtzined from the procuring activity or
as cirected by the contracting officer.)

I
~ .

(3]

Definitions. -

£.3.1 Lot. At place of manufacture, a 1ot consists of one batch
(see 6.3.2) or & uniform biend of two or more batches. At place of
delivery, a lot consists of material from one supplier's lot received in
a singie shipment. Partial shipments may be considered as a single
shipment by the procuring activity.

6.3.2 Batch. A batch consists of material made as one unit in an
unchanged manufacturing process.

6.4 Suagested source of supply. A product that has met the require-
ments of this specification in past procurement actions is Flexone
6H manufactured by Uniroyal Chemical Division of Uniroyval, Incorporated,
Code Ident 80196. This informatior i< for the convenience of the procuring
activity anc 1s not to be construec as & waiver of any requirement of
this specificatior nor as any limitatiorn of additional potential sources

of supply.

Preparing activity:
Navy - AS

(Project 6810~NB19)
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INSTRUCTIONS: This form is proviééd to sc;licit beneficial comments which may improve this document and

enhance its use. DoD contractors, government activities, manufacturers, vendors, or other prospective users of
the document are invited to submit comments to the government. Fold on lines on reverse side, staple in corner,

Wit Goumeny are inviied 7al COomnen e

and send to preparing activity Attach any pertinent data which may be of use in improving this document. If

there are additional papers, attach to form and place both in ar envelope addressed to preparing activity. A

response will be provided to the submitter, when name and sddress is provided, within 30 days indicating that

the 1426 was received and when any appropriate action on it will be completed.
NOTE. This form shall not be used to submit requests for waivers, deviations or clarification of speciﬁc.tion

requirements on current contracts. Comments submitted on this form do not constituie or impiy authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

QO UMENT IDENTIFIER (Number; ANC TITLE

MIL-A-85501(AS), ANTIOXIDANT, N-PHENYL-N'-CYCLOHEXYL-p-PHENYLENE DIAME

NAME OF ORGANIZATION AND ADDRESS OF SUBMITTER

] venDOR T user ) MANUFACTURER

1. D HAS ANY PARYT OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
USE? D 1S ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.
A. GIVE PARAGRAPH NUMBER AND WORDING

B. RECOMMENDED WORDING CHANGE

C. REASON FOR RECOMMENDED CHANGE(S)

2 REMARKS

SUBMITTED BY (Printed or typed name ond cddress — Optional) TELEPHONE NO.

ODATE

DD FO’“ 1‘26 Repllccs edition of 1 Jan 72 which may be used. S/N 0102-LF-001-4260
10CTY 76
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