Downloaded from http://www.everyspec.com

MIL-P- 81342 (WP)
10 December 1965
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MILITARY SPECIFICATION
PROPELLANT, MIXED HYDRAZINE FUEL, MHF-3

This specification has beenjapbroved by

the Bureau of Naval Weapons, Department
cf the Navy.
1. BOOPE
1.1 This specification covers the requirements for mixed
hydrazine fuel, MHF-3 {monomethylhydrazine-hydrazine, MMHE-NoH4) propellant.

2. APPLICABLE DOCUMENTS
L of o

2.1 The folloving documents, of the issue in effect on date
of invitation for bids or request for proposal, form a part of this
specification to the extent specified herein:

S8PECIFICATIONS

Military
MIL-P-26536 Propellant, Hydrazine
MIL-P-27401 Propellant Pressurizing Agent, Nitrogen
MIL-P-27404 Propellant, Monomethylhydrazine
STANDARDS
Federal
FED-8TD-781 Lubricants, Liquid Fuelis, and Related
Products; Methods of Testing
Military .
MIL-STD-105 Banpling Pfdggdures and Tables for
"~ lnepection by Attributes
MIL-8TD-120 Hérkirﬂ for B8hipment and Btorage
MIL-8TD-172 Color Code, for Containers of Liquid

Propellantes
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OP 2165 The Navy Transportation Safety Bandbook
OP 3199 The Handling and Storage of Liquid
. Propellants
(When resgussting applicable documents, refer to both title and number.
Caopies of unclamsified documents may be obtained from the Commanding
Officer, Naval Supply Depot (Code 1051), 5801 Tabor Avenue, Philadelphia,

Pennsylvania 18120. Requests for coples of classified documents should
be addressed to the Naval Bupply Depot via the cognizant Government inspector.)

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 or request for
proposal shall apply.

American Society for Testing and Materials

ASTY Standards, Part 17 Petroleum Products

AST™ Standards, Part 18 Measurement and Sampling
of Petroleuwm Producils

AST¥ Standards, Part 22 Antifreezes

(Application for copiles should be addressed to the American Society for
Testing and Materials, 1816 Race Street, Philadelphia, Pennsylvania 19103.)

(ol P e R |
L2 Ca b

The Liquid Propellant Manual

(Application for coples should be addressed to the Chemical Propulsion
Information Agency, The Johns Hopkins University Applied Physics Laboratory,
8621 Georgia Avenue, Silver Spring, Maryland.)

Technical society and technical association specifications and standards
are generally available for reference from libraries. They are also
distributed among technical groups and using Federal agencles.
Interstate Commerce Commission
49 CFR 71-90 Interstate Commerce Commission Rules and
Regulations for the Transportation of
Explosives and Other Dangerous Articles
{The Interstate Commerce Commission regulations are now a part of the
Code of Federal Regulations (1949 Ediiion - Revisged 1958) available from
the Superintendent of Documents, Governu: 't Printing O0ffice, Washington,

D. C. 20402. Orders for ihe above publiciiion should -ite "48 CFR 71-90
(Rev, 1956).")

n
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3. REQUIREMENTS

3.1 Material - The MHF-3 propellant shall be & product of
high guality, suitable for the purpose intended, and 8O formulated as to
meet the requiremente specified herein (see 4.4.1).

3.2 | No data is required by this specification, or by applica-
ble documents referenced in Section 2, unless specified In the contract or
order, (see 6.2).

~
o
¢

3.3 Requirements - The MHF-3 propellant shall conform to

requirements specified in Table I when tested as speci fied in 4.4.

Table 1 - Chemical and Physical Requirements

Requirements J Limits
MHF-3 assay:
Hydrazine (NzH4) MIL-P-26536, 14.0x2.0
percent by welght
Monomethvlhvdrazine. MMH (CHgNg2), 865.022.0

MIL-P-27404, percent by weight
1/ Water,plus soluble impurities, max.,

percent by welight 2.0
Farticulate, max., milligrams per liter 10.0
Density, g/ml at 25°C (77°F) 0.882-0.896
Freezing point, max., ©F -6

1/ Water content shall be 1 percent maximum in slurry fuel applications.

with @ 10 micron nominal and 40 absolute
i r

.

s plant system and the

3.5 Qualitative - The propellant shall be a homogeneous
liguid when examined visuallv by transmitted light. :

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection - Unless otherwise specified

in the contract or purchase ordear, the supplier is responsible for the per-
formance of all inspection requirements as specified herein. Except as other-
wise speclfied, the supplier may watilize his own facllities or any commercial
laboratory acceptable to the Government. The Government reserves the right

to perform any of the inspections set forth in the specificatlon where such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements,
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4.2 Acceptance inspection - Conformance of the MHF-3 propellant

to the regquirements of this specification shall be determined entlrely by

means of acceptance inspection. Acceptance inspection shall consist of an

examination for acceptability of the quality control methods used by the
manufacturer, an examination of the sample of filled containers for conformance
to_the packaging &nd marking requirements, and examining and testing the

sample for tests for all the requirements specified in Section 3.

4 12 Crimem Y oo
= ~t 2am 4 41 b’ -
4.3.1 lnscection 1ot - An inspection lot shall consist of the

MHY¥-3 propellant blended by one'manufacturer_ with no change in process or
materials, in not more than 24 consecutive hours, provided the operation is
continuous. In the event the process is a batch process, each batch shall
constitute a lot (see 6.3.2).

4.9.2 Sanmule for tests - The sample for tests shall consist of

aavrw

not less Lhan GGG ol of MHT-3 orcpellant prepared from randorm sampies selroted Trom
each lot in accordance with Method 8001 of FED-STD-791 (ASTM D270). This
sample shall be tested for all the reguirements of this specification. A

lol shall be unacceptlable 11 a sample fails any of the test requirements.

4.3.3 Semple for examination of filled containers - A random

sample of filied containers shail be sclected from each leot of MHF-Z propol]ant\u‘/
offered for acceptance under contiract in accordance with MIL-STD-105 at o

inspection level II and acceptable quality level (AQL) = 2.5 percent defective.
4,3.3.1 Examination of filled containers - Each filled container

celected in acceordance with 4.3,3 shall be examined for defects of the con-

tainer and the closure, for evidence of leakage, for unsatisfactory marking,

and content. Any container in the samnlc having one or more defects shall

be rejected. When th: number of defecliv- rontainers in any sample exceeds

the acceptance number for the appropriate sampling plan of MIL-STD-10&, the
lct represented by the samples shall be rejecteo.

4.4 lnspection methods - Unless otherwise specified, the
physical and chemical values designated in Section 3 shall apply to the
average of the de i nage on the sample for tests. I1Inspeciion con-
diticns shail bg v the individual tests tc which they apnl:

4.4.1 Counformance of the MHF-3 propellant to the requirements

for material (3.1) ard cualititive (3.5) shall be determincd by appropriate

examination and test ing in accordance with Section 3.
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4.4.2 MHF-3 agsay -
4.4.2.1 MHF-3 shall be analyzed by & gas chromatographic method.

This method permits the major components, monomethylbydrazine and hydrazine,
as well as the impurities, water and amines, to be simultaneously determined
The instrument used for this analysis is the Perkin-

Elmer 154C Vavor Fractometer, however any equivalent chromatograph may be

in a single analysis.

employed.

4.4.2.

[3%)

Reagents and apparatus -

(a)

(b)

()

(g)

(h)
(i)

(3

D
D
o
w

Perkin-Elmer 154-C Vapor Fractometer and recorder

Hamilton syringe, 50 microliter

Cylinder of compressed helium

£ VT A mmemen P o B ed
alllicaicu Couppcl CUU g

Perkin-Elmer #154-1158 stainless

discs

o)
~
[1AN

A D
¢ [ PN

i
P S ROy}

steel sintered metal

Chromatographic grade firebrick 30-60 mesh

Quadrol-N, N, N', N' ~tetrawis(2-hydroxyrropyl)
ethvlenediamine - Wyandotte Chemicals Corporation

Methanol - reagentl grade
25-ml weighing bottle

25-ml syringe with 2 inch needle

Preparation of column -

(a) Weigh out 50.0 grams of firebrick

place in a crystallizing dish.

(30-60 mesh) and

(b) Fifteen (15.0) grams of Quadrol are weighed into a
250-m1 beaker ancd dissolved using methanol.
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{c) The methanol mixture is poured over the firebrick which
is contained in the crystallizing dish., Wash the
beaker thoroughly using methanol and pour the washings
over the flrebrick. This process is continoued until
the firebrick is totally submerged.

(d) Evaporate the methanol using a steam bath while
4 rs
1%

constantly stirring the mixtu

(e) After evaporation of methanol, place the crystallizing
dish containing the chromatographic support into a
vacuum aven and dry the support at approximately

> drs e
80°C(176°F) for two hours.

(f) After drying the support, allow it to cool. With one
end of the copper tubing fitted with a sintered disc
f111 the column with the chraomatographic support
using a vibrator. (Vibration is used to eliminate
channeling of the support in the copper tubing.)

(g) When the column has been filled fit the other sintered

disc into the copper tubing.

The copper tubing

coil leaving about
co

vl oo af the
N4 ni The

~~
o
~

(i) The column is then placed into the chromatograph.

Instrumental conditions -

(a) Column - 6-foot copper tubing 1/4 inch
0.D. 30% Quadrol on firebrick.

(b) Temperature - 100°C

(c) Variac setting - 60 (dial setting)
(d) Detector voltage - 8 volts

{e) Gas - Helium

(f) Flowrate - 60 mls/min

(g) Pressure - 5 1lbs/sq. in

o’/
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Sensitivity - 32x, amine impurities; 4x, watler;
16x, monomethylhydrazine; 2x,
hydrazine

Amine impurities, 0.3 minutes,
Hp0, 8 minutes; CH3NgH3, 13
minutes; N2H4, 22 minutes

Retention time

Before using all of the above conditions the column
should be allowed to normalize under the conditions
of temperature and flowrate which have been stated.

Procedure -

(a)

(d)

(e)

Using s 50-microliter syringe draw up 30 microliters
of the mixed hydrazine sample and discharge into a

beaker.
Draw un another 3U-microliter sampie anc inverti Ui
svringe This procedure will allow the trapped air
to be released 1f this method is not effective, tap
the syringe containing sample to permit the air to be
digcharged

ischarged.

he sample slowly until the plunger registe

le

u

“
0

- vy
w

R
om
]

Pass this 15-microliter sample into the chromatograph
which has an initial sensitivity setting of 32x.
After the desired component peak is eluted on the
chromatogram, the proper sensitivity is selected for
the next component.

A1l samples should be chromatographed in duplicate.
(See Note 2).

-J
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4.49.2.6 Preparation of standard samples -
(a) The hydrazine and monomethylhydrazine used in the
preparation of the stundards must de of known purity
and water content.
(b) Ciean, dory and weigh o the nearest 0.2 mg a 25-ml
stoopered welghing bottle
(c) Weigh to the nearest 0.2 mg into the tared weighing
botlle 8.4 to 8.6 g of MMB and 1.3-1.5 g of NpHg.
(§) Calculate the weighl percentage of each comnonernt in »
the stardard sample
) 't - ity .
DM = wt. of MMH x purity factor % 100
total wt. of sample
t. NoH rity
gy = o of Tela x PRl y.rfe 100
total wt. of sample
(wt. of MMH) (MMH water factor) + (wt. of NpHg) (NpHq water factor)
TR0 = - ———  x 100
total wt, of sample N ;
o
(e) Chromatograph the standard mixture as described in
q.4.2.5.
a.9.2.7 Calculastions &ng Mecasurements -
(a) Measure to the nearest 0.1 run the peak heights of
the components for the chromatogram of the standard
sample. Hepeat for the unknown sample being analyzed.
(b} Calculats tne percentage of each component as follows:
AN - ?ﬁyg ;n slandard sampie » MMH peak helght L0 AR GG
WMH peak height in standard
4NoH4 in sternde-3 samnle x NpHg peak height in unknown
%N2H4 = i N
N-Hga peak neight in starndard
w110 x H-d peaw height dn VKR OWE
M5 C S S
cemak heaipht in siandard
8
LY I‘
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NOTES
1. The passivation of all glassware is essential when storing the mixed
hydrazine fuels for analysis.

2. The column must be passivated in order to achieve reproducible results.
1 samples of the hydrazine mixture through the column,

er passing sev

A £4 o o
AlLLE] paaa; ig sovoia
passivation is achieved.

)

3. The sampling process should be carried out as rapidly as possible.

4. After the completion of the analysis the column should be removed and
the detectors rinsed with warm water. The water 1s then removed using

acetone.

4.4.3 Density - The density of the MHF-3 propellant shall be
determined in accordance with Method 402.2 of FED-STD-781 [ASTM DP41).

4.4.4 Freezing point - The freezing point of the MHEF-3 pro-
vellant shall be determined in accordance with ASTM D1177.

4.4.5 Particulate - The MHF-3 propellant sample shall be tested
for solid particle contamination in a clean dust-free area in accordance with
the following method (see 6.3.1).

4.4.5.1 Reagent preparation - The complete filter apoaratus shall
be washed with detergent and water. Rinse the apparstus twice with warm,
distilled water. Assemble the d7-mm filter apparatus using an 0.80 micron
filter disc and connect to a vacuum system. Turn on the vacuum systen an
filter scparately a desired volume of isopropyl alcohol, petroleum ether,
and distilled water. Each reagent shall be filtered three times.

4.4.5.2 Apparatus and bottle preparation - Prior to each sample
fest all items of the filtration apparatus and sample bottle, 1
cap, shall be cleaned. Remove all sample tags from bottlies and
Wash with detergent and water. Rinse twice with w i d
water. Rinse twice with filtered is

allow to dry thoroughly until the pe

o
thoroughly. Finally, rinse twice with 1
trol
Immediately cap the sample bottles af

apparatus,
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4.4.5.3 Procedure - Weigh one 10-micron solvent resistanl filter

disc to the nearest 0.1 mg. Using forceps, place the filter disc in a

covered petri dish and identify suitably. Using an additional filter disc,
repeat the above procedure and set aside as the control filter. Using
fAarrone “oammavo *h A~ 1 Anmtd £ 3 4 awnA €34V 4 v Ao~ € cmmem o bl AL ml e
AL LTS, i CiuivUve il duTciiLli i iU Ltaicu 11101 uipC irrIrvoum Vil PCLIA_ Uirsun a (9]
Blace on the filter holder base Clamn +the filter hnlder funnel +na the

D e filter holder base. Clamp the filter holder funnel to the
base Thoroughly agitate the sample for tests and collect a 500 1 5 ml
sample of MHF-3 propellant in the cleaned sample bottle. Using vacuum,

t
filter the entire contents of the sample bottle by pouring into the filter
funnel in approximately 250-ml portions. Rinse the sample bottle with
filtered distilled water. Thoroughly rinse the sides of the filter funnel
and the filter disc by pouring the sample bottle rinsing into the funnel.
Disconnect the funnel from the base and rinse the filter disc surface care-
fully with a jet of filtered distilled water to accumilate residue toward

the center of the disc while vacuum continues. Release vacuum. Using
forceps, immediately place the fiiter disc in the covered petri dish. 1in
P | loact Aroe Fi4 1t ratdanm nrmmace oF oo mkl  opememas e, P P L R TPy S | ~
(=N 4 CQOo - UNc LddlriauwdiuUil L LT DO v Talil pluup Ul DaAapaAes L e W LU, L=}
control filter disc shall be placed on the filter funnel holder directly
from the test filter disc. Weight increase greater than

Lt 1ror > g

mg of the control filter disc irdicates inadequate flushing ol sample
residue and shall not be permitted. When a control filter disc is used
during filtration, immediately place the disc in an additional covered
petri dish. Place the dishes in a vacuum oven at approximately 70°C(158-F2
for 30 minutes. Remove the dish(es) from the oven and allow to cool to
ambient temperature. Reweigh the filter disc(s) to the nearest 0.1 mg and
record. By difference, obtain the increase weight of the test filter disc.
difference, determine gain or loss in tare weight of the control filter
pply the weight change of the control filter disc as a correction

=h ar

o
<

[
»n
<

- 4o ~ O 4 L4u .
ticulaite using wne 1

test resuilt. alculate the ollowing

h X

1
O

o] a

oy QU

o w
*
3

Particulate, mg/L = (Corrected weight of residue in milligrams) X 2.

4.4.5.4 Reagents and equipment - The following reagents and
equipment snall apply as test conditions:

(a) Petroleum ether: boiling point 86 - 140°F(30-60°C) ,
ACS reagent grade,

(b) Isopropyl alcohol: ACS reagent grade,

N s : o PR SR N P : :
(CJ) water: gouble cCistlllled Oor geironized,

AN Ao o b £ 4 PR R 2 PR O S AP -0 R, RN TP
\QJ Apparavus lliwver, Compleie Wil 1Iritied giass vase
AN _m glace fiimno 1 mmd hAaYAdi sy Al ame +An AT o
RV AVAV) i KIAOSO funnel aitu VIVl CLliaiip — LU iviliu a
47 -mm memhrance filtor diec
S /MM MemoTrange 12:1€er CI8C,

(@]
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(e) Pump: wacuum (or aapirator), capable of pulling
85 percent of the ambient pressure,

(f) Bottle: sample, small mouth, 1 liter, permanently
marked, with polyethylene lined cap,

(g) Bottle: wash, 3 required,

(h) Flask: filter, 1 liter, with neoprene stopper,

{i) Disc: filter, membrane, 0.80 micron, 47-mm diameter
(3j) Disc: filter, polyethylene membrane, solvent

resistant, plain, white, 10+3.0 microns, 47-mm diameter
(k) Dish: petri, glass with cover, 2 required,

(1) Balance: nalytical, +0.05 mg sensitivity, 0.1 mg

accuracy,

I

(m) Oven: wvacuum, capable of maintaining approximately
70°C(158°F) and pulling 85 percent of the ambient

pressure.

5. PREPARATION FOR DELIVERY

5.1 Pregervation and packaging - Unless otherwise specified,
the MHF-3 propellant shall be packaged in ICC5, 5A, 5C or 17E drums, tank
trucks, and tank cars conforming to Interstate Commerce Commission regula-
tions as contained in the Code of Federal Regulations 49 CFR 71-80. The
space above the liquid level shall be filled with contractor-furnished dry
nitrogen gas conforming to MIL-P-27401 at atmospheric pressure for drums
and 8-10 psig for tank trucks or tank cars. The contractor shall assure
that gaskets which shall Dbe made of teflon or other material approved by the
procuring activity are serviceable and shall furnish new gaskets when necessary
The contractor shall perform the usual inspection and cleaning to assure that
all contalners are free from contamination, and are suitable for shipment
and storage.

5.2 Marking - Irn addition to any special marking requirec by

the contract or order | containers shall be marksd in acecordance with MIL-8TD-

12% and MIL-STD-172 including lot, batch, or control number. The nomen-
clature shall be as follows: PROPELLANT, MIXED HYDRAZINE FUEL-3.

11
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5.2.1 abeling - Each drum shall be labeled with a dangerous
2rt+tdrle rarctdAan YTabkhal mammetd oA e wmasmi I add e oo b 4ol a4 _ “d
aIvali® CaULIONn 18002 TEQULTEU Oy TreguialiOons orF statuies wilthou exception,.
The label shall contain the following information in red letters:

Do not get in eyes, on skin or clothing.
Use witn adequate ventilation.
Keep away from heat, sparks, and open flame.

Keep container closed,

In case of contact, immediately flush skin or
oyvyog with mnlanmt+y Af watar FfAar 1 mirmistac. €~
cTJyeo w4 LIl H4eCiiLy Ui wa Lol 401 4 IULILULE:, 4013
eves, obtain medical attention,
5.2 Hendling, storage, and transportation - The Navy Trans-
portation Safety Handbook (OP 2165 (3rd Revision)), the Handling and
& m e - n PY_E BT PSRN TR SR B S S g - & Wo Vo T PRy .o B, Y Y i
olorage O1 Liguld rropelliant \Ur J19Y datea January 1lved), and the
Liguid Proneilant Manuzal nrenarad hy the Chami{~al Draniilainn 1nfarmmatdn
A R AP T aalG Tidaiivala g MEwpaicu ~y LiHic LT UIlA Lo A rxupu;a&uu A1IALOL U LA
Agency should be referred to in connection wlth the handling, storage,
and transportation of MHF-3 propellant.
6. NOTES
& 1 Tntande”r 11eo = Throe MUDT_2 avrvarnol lantd Aanvarad hoe $hio
oL 4 ALl LT LIUCS O UuDCT X IIT UL < pLaUPpTLLOLLC “ veicTu U, Lild D
specification is intended for use as a fuel in Navy advanced packageable
liquid propellant missile rocket engines,
6.2 Ordering data - Procurement documents should specify the

following:
(2 Title, number, ano date of this specification.
(b) Method of shipment, type and capacity of containers.
(c) Quantity by weight in pounds (avoirdupois).

- Particulate is defined as the undissolved

€.32.1
solids retained on a liu-micron filter paper.

€.3.2 Batch - -~ batch is defined as the end product of all the

raw materials mixed or bLlended in a unit operation,.
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Flammability - MHF-3 has a flash point of approximately
Care should be taken where this propellant is being handled.

Toxicity - MHF-3 has a maximum allowable concentration

(MAC) of 0.2 ppm. Adequate provision must be made in view of the
high toxicity of this liquid propellant.
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