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MILITARY SPECIFICATION

LUBRICATINGOIL,INSTRUMENT,JEWEL BEARING,j
NONSPREADING,LOW TEMPERATURE ;

This up.djfcationha beenaemrouuibv the Dezwtm.mItof Defcnm
for we of the Depmtmsntiof * ATIJIV,theNavv,andtheAir Form.

1. SCOPE

1.1 This specification covers one grade of
low-temperaturenonepreadinglubricatingoil
for use on jewel bearing instruments.

2. APPLICABLE DOCUMENTS

2.1 The following specificstioneand stand-
ards of the issue in efEecton date of invita-
tion for bids, form a part of this speci-
fication.

SpECIFICATIONf3
FEDErAL

NN-B-591 — Boxes, Fiberboard,
Wood-Cleated (for Domestic SbiP-
ment).

NN-B-621 — Boxes, Wood, Nailed
end LocJs-Comer.

NN-B-631 — Boxes, Wood, Wire-
bound (for DomesticShipment).

QQ-C-676 — CopperP1atas,Sawad
Baq, Sheet and Stripe.

QQ-S-626 — Steel, Carbon (low
carbon), Sheets and Strips.

W-L-791 — Lubricant, Liquid
Fuels, and RelatedProducts; Methods
of InspectOn,Sampling and Testing.

LLL-B-661 — Boxes, Fiber Corru-
gated (for Domestic Shipment).

LLLB-636 — Boxes, Fiber, Solid
(for DomesticShipment).

PPP-B-601 — Boxes,Wood,Cleated.
Plywood.

PPP-B-616 — Boxes, Set-Up, Pa-
perboard.

MILITARY
JAN-P-106 — Packagingand Pa&

ing for OverseasShipment— Boxes;
Wood-Cleated; Solid Fiberboard.

JAN-P-106 — Packagingand Pack.
ing for OverseasShipment— Boxes;
Wood, Nailed.

MILA3-107 — Boxes, Wood, Wk.
bound (Overseas Type).

JAN-P-108 — Packagingand Pack.
ing for OverseasShipment— Boxes;
Fiberboard (V-Board and W-Board),
Exterior end Interior.

JAN-P-126 — Packagingand Pack.
ing for Overseas Shipment — Car-
tons, Folding, Paperboard.

MIfJ3-126 — Boxes, Wood, Fibar-
board-Lined for OverseasSbipmenL

MIL-B-10377 — Boxes;Wood-Cleate&
Veneer, Paper Overlaid.

MIL-L-10547 — Line% Ceee, Water-
proof.
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MIL-L-3918
STANDARDS

MIL-STD-129 —lfarking for Ship-
ment and Storage.

(Copies of specifications, standards, drawings and
publications required by contractors in connection
with spmific. pvxurtmwnt functions should bs ob-
tained from the procuring activity or as diracted by
the contr.actinz officer.)

3. REQUIREMENTS

3.1 Qasliikaticm. — Lubricating oil fur-
nished under this specification shaR he a
product which haabeenteetedand haspassed
the qualificationtests of this specification.

3.3 ChemicalComposition.— The chemical
composition of the oil shall conform to the
requirementsshown in TaLle L

TASLEL chemical mtnpotitim

I?m’wmc Wemtpm
l?amyl phenylundacanoate ... ... ..... .. 69.e5+ 0.05
Diethyleneglycol di-n-caproatc .... . s9.45+0.05
Dodecylpip-eridine stearate ..... ... . .... 0.40+0.01
P-tsrtiary-butyl catechol .................... 0.20&0.01

3.3 vlacmity. — The viscosity of the oil
ahaRnot be leasthan 9.5 centistokaaor more
than 10.5 centistokea when measured at
100”F. as specified in 4.4.1 Method 305.2.

3.4 Neutraliition value.— The neutraHsa-
tion value of the oil shall not exceed 0.60
when tested as specifiedin 4.4.1 Method No.
5105.3.

3.5 Evaporation. — The evaporation loss
shall not exceed 2.0 pereent when tested se
specified in 4.4.1 Method No. 351.1 for 22
hours at a temperatureof 21O”F. (99”C.)

3.6 Copperetrip corrosion.— The oil ahrdl
not cause appreciable discoloration of zop-
per when tested aaepacitiedin 4.4.2 for three
hours at 212”F. (1OO’C.)

3.7 Corrosion and oxidation stability. —
When teatedas specifiedin 4,4.3, the oil aheR
meet the following requirements.

2

3.7.1 Corrosion. — The change in weigh
Of ~Pper and steel specimens shall not ex
teed 0.5 milligrams per square centimebm
of surface. There shallbe no pitting, etching
or visibie corrosion of the metal surfaces. 4
slight discoloration of the metal surface:
shall not be cause for rejection.

3.7.2 Oxidatien. — The viscosity of the oi
at 100”F. shall not have changed more that
*5 percent from the original viscosity, upor
completion of the corrosion oxidation test
The change in the neutralisationof the oil
at the end of the teat shall not exceed 0.15,
The volatile acids evolved during the test
shall not require more than 0.6 milligram of
KOH, per groin of oil, for neutralisation.

3.6 Spreadingon metal.— When teeted as
spaeified in 4.4.4 the average diameter in-
crease of three drope of the oil on polished
steel shall not exceed 5 perceut in 80 daye.
The residue from the oxidation testshallnot
spread more then 5 percent in a week.

3.9 Low temperaturestahiity. — A dry
sample of the oil shall not crystoRze, eep-
arate, or develop precipitates of any kind
whenmaintainedat a temperatureof -40”F.
(–40”C.) for 43 hours es spezided in 4.4.5.
A cloud ehaRnot be cause for rejection.

3.10 Ingredients.—

3.10.1 Beneyl jvhen@m&wnconte. — The
bensyl phenyhcndecanoateshall be a product
not boiling below 200”C, at % mm. pressure
and vaporizing completely below 21O”C. at
~ mm. pressure.The neutralisationnumber
shall be 1sss then 0.10.

3.10.2 Diefhykrw glgcol dLn_cupr&e. —
The diethylene glycol di-n-eaproateshaR be
a product not tiling below 160°C. at
l% mm. pressure. The neutralkation num.
ber shallhe lessthanO.10.As soonas pomible
after completion of the preparation, 0J)026
grams of the @ertfarybutyl catechot shell
be added per CC.of the diethylene glycol
di-n-caproate.
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3.10.3 Dode@piperidine stearate. — The
dodecylpiperidinestear?.teshallbe a reaction
product of aqui-molarquantitiesof dodecyl-
piperidineboiling between135”C. and 138”C.
at 1.0 mm. pressure and stearic acid melting
between 69°C, and 70”C.

3.10.4Par&terttiry-butyl catechol. — The
ptetilary-butyl cateehol shall melt in the
temperature range of 56”C. to 57”C.

3.11 Workmanship.—

3.11.1 The ingre&ente used in the manu-
facture of this product ehaltbe carefully pro-
cured from responsible sources.

3.112 The component materials’shall be
intimately mixed and proceeaadto produce
a efear uniform product.

3.11.3 The product ehall be clear and free
from ae&men~ perfume, dye or otherwise
undesirablematerialaand shall be generally
suitablefor tbe lubricationof jewel hearinga
in tfmepiecaaand other instrmnenta.

4. QUALITY ASSURANCEPROVISIONS

4.1 CteaaUicetionof tests — The inspection
end tasting of oil under this specification
shall be classified as follows:

(a)

(b)

Qualification teats: Qualification
tests performed on samples sub-
mitted for approval es qualified
products.

Aceaptance tests: Acceptance testa
are those tests perfo%ed on in-
dividual lots of oil whieb have
been submittedfor acceptance.

4.3 Qualification teats. — Quafiicetion
teata shall consist of aIl tests of this speci-
fication.

4.2.1 Qualitition Test Sample. ——Quafi-
fa?ationtest aemplesshallconsistof 10ounces
of the finished oil. Samples shall be appro-
priately identified with the manufacturer’s

MIL-L-3918

own code number and any additional identi-
fication required by the letter of authorisa-
tion (see paragraph 6.3).

4.3 Acceptance teata. — Acceptance teste
ehell wnsist of all tests of this epecitication.
The inepector may at hia discretion release
a production lot prior to completion of the
SPREADING ON METALS (see 4.4.4) teat
provided the contractor assumes full re-
sponsibility for conformance of the material
to the test. The inspector may accept certifi-
cation from the manufacturer se to compo-
sition and conformance of ingredientato the
pbyeical properties specified herein, but the
right is reserved to eupervise the blentimg
of and to conduct teats on the ingredientsof
the oil,

4.3.1 Sampling instructiene.— A sample
shall consist of eight ouncesof oil from each
lot.

4.3.2 Inapecbc. — Inspection shall be in
accordance with Method 9601 of Specifica-
tion W-L-791.

4.4 Test Methods.—

4.4.1 The following listed tests shall be
conducted in accordance with the methods
described in Specification W-L-791:

re,t .5r@.$cdNo.

Viscosity (Klnemetic)............................ 305.2
NeutralizationValue(Acid and Base

Numbers) by Color-Indicator Titra-
. .
tron . ......... ............. .. ........ ................. 6105.S

Evaporation 10SS...................................... 351.1

4.4.2 Copper strip cerrosion. — Copper
strip corrosionehallbe determinedin accord-
ance with Methed 5313of SpecificationW-
L-791 excspt that the test specimen shell be
one-fourth inch wide and one inch long and
only 15 milliliters of oil shall be placed in
the 23 by 150-millimeter test tube. The
test temperature shall he 212” < 0.50F.
(loo & .2”C.)

4.4.3 Corrosion and Om”rfationetubility. —

3
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4.4.3.1 Apparatus. — The glass cell in
which the oil is oxidized shall be described
in Figure I and auxiliaryapparatusarranged
similar to the setup described in Figure H.
The condensershallbe a straight bore Liebig
condenser with a 300 mm. water jacket and
mo&t3edto have a ground glsea joint fitted
to the delivery end. The receiving tube shall
be an 18 mm x 150 mm pyrex tubes. The
heating unit may be either an oil bath or
an aluminumblock maintained at 212”F. *
0.2”F. All glass equipment shall be thor-
oughly cleanedand dried before each test.

4,4.3.2Pwpatiion of Metal Strips.— The
metal catalyst and corrosion stilps shall be
approximately %“ x lyz” x %6“ prepared
from steel conforming to Specification QQ-
S-626 and copper conforming to Specifica-
tion QQ-C-576. Each strip shall be poliehed,
degreased and weighed as follows:

Polish the surface of the strip with No. 150
emery cloth followed by No. 820 grit paper,
the* place, in a clean glees ConWInertilled
with c.p. benzene and hoi] for at ]Wst 5
mi@ee. Transfer tbe strip directly from the
boi!ing benzene to another clean glass con-
tainer filledwith high grade petroleumether
and hoi] for approximately one minute. Re-
move the strip from the boiling petroleum
either and weigh to the nearest tenth of a
milligram. Immersethe strip in c.p. benzene
until ready to be placedin the oil to be tested.
During all operationsfollowing polishingthe
strips shall be handl~” by forceps or tongs
to avoid contamination.

4.4.3.3 Procsdewe. — Weight a sti]p of
steel and copper cleaned in accordance with
section 4.4.3.2 and place them in the bottom
of the oxidation cell. Arrange the two sti”pa
so that their faces do not touch. Weigh 25.0
gmma & 0.05 g. of the oil directly into the
cell, then place the cell into the heating unit
and assemble the apparatus as described in
Figure II. A convenient source of air is
first filtered then passed through a eombuz-
tion furnace contahing a copper oxide cata-
lyst followed by an abcorber to remove water

and CO*.Regulatethe air flow at 20 ml/min.
& 2 ml/min. by any suitabledevice and pass
the air into theoxidationcell.Place 80.0ml&
0.02 roil. of approximately 0.1 N standard
potassium hydroxide in the receiving tube.
At the mneluzionof every 24 hour period a
new tubeshallbe installedand the potassium
hydroxide in the removed tnhe shell be
titrated with standard acid. The amount
of volatileacids evolvedduring the 168hours
test shell be calculated as milligrams of
potaeaiumhydroxide per gram of oil teeted.
At the conclusionof the tes~ 16Shours, the
cell shall be removed, and the oil observed
for changes in color, odor, and formation of
sludges or precipitates. Teat the oxidized
oil for change in viscosity at 100”F. The
neutralization number ehall be determined
in accordance with Method No. 5105.8 of
SpecificationW-L-791. Examine the strips
for corrosion, oxidation and changes of the
metallic enrfaces. Weah the strips in pre-
cipitation naphtha (B.P. M5”-135”F) then
in a one to one mixture of reagent grade
benzene and acetone, dry, weigh and record
the weight 10SSper square centimeter of
surface.

4.4.4Sprsading on Metal.—

4.4.4.1 Preparation of Meful Surface. —
A steel surface with a minimum area of
0.25 square inch is polished with metallo-
graphlc papers Nos. 3/0 and 4/0 in the order
namedand finallywith Fisher’s “Gemal” or
equivrdent polishing alumina on a wheel
coveredwith heavy broadcloth. After polieh-
ing, the surface is washed with water,
swabbed with wet absorbent cotton, and
rinsed thoroughly with &IaMledwater. The
surfsce is then rinsed with 95 percent C.P.
methanol and dried for 15 minutee in an
oven at 105°C. The specimenis then allowed
to cool to room temperature in a desiccator
containingmagnesimnperchlorste.

4.4.4.2Procedure. — Place three drops Of
the oil on the surface with a clean platinum
wire. The drops shall be between 1.0 and
2.0 mm. in diameter. (A platinum wire

4
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0.005 inch in diameter is suitable for de-
positing a drop of this size.) After reclean-
ing the wire, place, two drops of C.P.tri-
ortho-crcsyl phosphateon the surface in the
esme manner. Cover tbe surface and drops
to keep out dust and let strand for 15 min-
utes. Measure and record the diametera of
each of the five drops using a suitablemeas-
uring apparatus with an accuracy of one
percent. transfer the covered test surface te
an air bath maintained at 45 & 2“C. Ex-
amine the drops after 24 hours. If the oil
apw=s to be epreading appreciably and
the tri-cmtho-crezylphosphate standard ia
not, the oil is definitelynot in the nonepread-
ing category. If both the oil and the stand-
ard appearto be spreading,the teatshouldbe
repeated, on a freshly prepared surface.
If no evidence of spreading is observed, the
test is continued and the diameters of the
dropa observed at one week intervafe.

4.4.4.3 Reporting Results. — Calculatethe
percent increasein the diameterof eachdrop
se f ollowa:

D. — Do
Percent increase = — where

Do

DS = diameterof drop after n days
Do= diameterof drop after 15minutes

Report the average of the values for the
three dropa es the percent of spreading in
the specified number of days.

4.4.5 Low Temperature StubWg.- A dm
50 ml. sample of the oil shall be maintained
at a temperature of —40”F. (—40°C.) for
48 houra,in a stoppered flask.At the end of
that time the sample shall be examined
visually for conformance to the require-
ments.

5. PREPARATION FOR DELIVERY

5.1 Packaging. — Unbmeotherwise speci-
fied, the oil shall be packaged in IA ounce
brown glass bottles fitted with a screw cap.
The screw cap ehafl be fitted with a cork
gasket or ite equivalent and an uncoated

metal foil inner-liner; materials whkh react
with this oil must not be used. Each bottle
shall be packaged in a snug fitting fokling
carton conforming to SpecificationJAN-P-
120. Not more than 12 cartons shall be
further packaged in a set-upbox conforming
to Specification PPP–R-676.

5.2 Parking.—

5.2.1 Immediate u% — Unless otherwise
specified,boxes shallbe packed for shipment
in standsrd commercial contilnera so con-
structed se to insure acceptanceby common
or other carrier for safe transportation at
the lowest rate to the point of delivery. The
gross weight of the chipping containers shall
not exceed approximately 50 pounds.

5.2.2 Damestio shipment. — Oil packaged
to meettherequirementsspecifiedin 5.1 shall
be packed in domestic type exterior con-
tainer conforming to SpecificationsNN–R-
631, LLIA-631, LLL-B-636 or MIL-B-
10377. Exterior containers shall be of mini-
mum cube and tare consistent with the pro-
tection required.As far aapractical, exterior
containers shall be of uniform ahape and
size and contain identicef quantities. The
gross weight of each pack ahalf not exceed
the limitation of the applicable box speci-
fication. Strapping and closure ahalhbi? in
accardsnce with the appendix of the appli-
cable contaher specification. When fiber-
board containers are used, the fiberboard
shall meet the special requirementstable of
specificatioueLLL-B-631 or ILL-B-636, es
applicable.

5.2.3 OvSTssosJhipment.— Oil packaged
to meet the requirements specified in 5.1
shallbe packed in export We shipping con-
tainers mnforrning to Specifications JAN-
P-103, JAN-P-106, JAN-P-108, MIL-B-
138, MIL-B-107, or PPP-MO1. As far es
practical, exterior containers shall be of
uniform ahape and size, be of minimum
cube and tare consistentwith the protection
required, and contain identical quantities.
The gross weight of each pack shell be

7
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limited t.a approximatdy 50 pounds. Strap-
ping and closure shall be in accordance with
the appendix of the applicable container
specification. Containers, except those cOn-
fonning to Speeiticetion JAN-P-108, shell
be provided with a case liner conforming to
Specification MIL-L-10547, end shall be
sealed in accordance with the appendix
thereto.

5.3 Marking.— Markingof sfl containers
shall be done in accordant%with MIL-STD-
138. In addition the foflowing requirements
will apply.

5.3.1 Interior containers. — Each botile,
carton, and eetmp box shall be labeled as
foflows :

Lubrieattng011,Instrument,Jewel-
Bearing,Non-spreading, Low-
Temperature

SpecificationlKIL-L-8918
Stock No.
Contract No.
Manufactured (Date)
Nameof Manufacturer

,. 6.6.3 Exterior f%tuincrs.— Each exterior
@IltiCr shall be marked “Gkwe ——Handle
with care”.

6. NOTES

6.1 Intended Use. — ‘l%e oil covered by
this specification ia intended for the lubri-
cation of steel pivot and jewel bearing com-
binations in timepieces and other fine in-
etrmnente. It doea not epresd on highly
pcdiohed clean metal or jewel surfaeee but
may tend to spreadwhen usedon unpolished
metal surfaces, especiallywhencontaminated
with dnst or other foreign materials. It will
aflow operation of most instrument mech-
anieme at temperaturesas low as —40”F.

6.2 Grdering data. — Frecumment docu-
ments should specify the following:

(a) Titlej number, and date of thie
apeciflcation.

(b)

(c)

Quantity of oil required (the unit
of purchase being the fluid
ounce).

Whetheroil is to be peckedfor
domestic shipment (immediate
use), domestic shipment (etor-
affe), or ovemaeeshipment.

6.3 provisions for Qnalifieationtest. — in
the procurementof productsrequiringqush
fication, the right is reserved to reject bids
on producte that have%ot been subjected to
the required teetaand found eatiafectoryfor
inclusion on a Qualified ProduetaList. The
attention of suppliers is called to this re-
quirement, and manufacturersarc urged to
arrange to have the producte that they prc-
pose to offer to the Federal Government
teeted for quahtication in order that they
may be eligible to be awarded contmcte or
orders for the products covered by this
specification. Requesta for qualification of
producti under this apeciticationshould be
addreaeed to the CMef of the Bureau of
Aerenautice, Navy Depsrtrnen&Washington
25, D. C. Attn: Aer-AliM24.

6.4 Notice. — When Governmentdrawings,
speci!lcstione,or other data are usedfor any
P-e other than in connection with a
definitely relatsd Government procurement
operation, the United Mates Government
thereby incurs no reaponsibitity nor any
obligation whatsoever; and the fact that the
Government may have formulated, fur-
nished,or in any suppliedtbe said drawin~
a@fiwtiomt or other da~ ia not to be
regarded by implication or otherwise as in
any mannerlicensingthe holder or any other
person or corporation, or conveying any
righta or permission to manufacture,USS,or
sell any patented invention that may in any
way be related thereto.

c.r0dim9 s
AFmr-urdmm.ClmF.s
NavT-Bmrau of A-dcs
&r Forca

other MereJt:
Army-EMQSiC
N.~
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APPENDIX I

PREPARATION OF LUBRICANT N-2zs

1. INTRODUCTION

The composition of Lubricant N-22a, a
synthetic non-spreading instrument oi~ is
given, together with the procedure used in
compounding it. The laboratory procedures
used in the synthesis of the ingredients
employed in the compounded lubricant are
detailed, since most of these compounds are
not commercially available. Some possible
commercialsources of supply for theseinter-
mediates are suggested.

2. COMPOSITION

This lubricant,which was developedunder
the Mellon Institute Fellowship No. 303, is
a mixture of about sixty percent bensyl
phenylundecanoate and forthy pement di-
ethylene glycol di-n-caproate, to which is
added small amounts of dodecylpiperidine
atearate (for oiliness) and ptert-butyI
eatechol (as an anti-cmidant). The exact
composition of the fluid on a wa”ghtpevcent
basis ia as follows:

I.LwediMt Pec8ai h! W@,
Benzyl phenyhmdecsnoate .. .. . 59.95 + 0.06
Diethylene glycol di-n-capmati S9.45* 0.06
Dodecylipiperidine stearste .. . ... . 0.40A 0.01
p.terbbutyl catechol .. . .. 0.20 A0.01

3. BLENDING

The esters which form the bolk of this
lubricant should have passed any deaired
tests, such as a copper atrip test, neutraliza-
tion number, etc., before the oil ie com-
pounded.The required weights of the eaters
are then mixed in a suitable vesseL One
half of the required weight of that oxidation
inhibitor (p-tert-bu@l catechol) is already
presentin the mixture since it was dissolved
in the diethylene glycol di-n-caproate im-
mediatdy after the preparationof that ester.
The remaining portion of the catechol and
the dodecylpiperidine etearate, heated just
to melting, can be dissolved in a small por-
tion of the ester mixture which haa been
warmedto 9O-1OO”C.,and tlds solutionadded
to the main batch of the lubricant. The mix-
ture is stirred until the additivea have dia-
SOIVSA;the lubricant is then filtered and
bottled.

4. VJSCOMETRICDATA

The following information is representa-
tive of the viscometric properties of Lubri-
cant N-22a and its components:

VIkwiw, C.nttil’+,.
smJl#k

ILWF. O-F. -m-r. -10-F.

Lubricant N.22a . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . 9.9s 178* 600* 2600*
(B) Diethglene glyd di.mcaproate .. . . . . . . .. . . . . . . 1.2.71 525* sls9@ 12000*
(A) Benzyl phenylundecanoste .. . . . . .. . . . . . . . . . . . . .. . 6.24 4’7.1 99.8 .SoIid

Blend of 60%(A); 40%(B) .. . . . . . . .. . . . . . .. . . . 9.7s 170.2 477* S265*

● Non-NewtdAm,vdum ,h.mm.- C& ammxh,te

5. CHRMICAL SYNTHESIS

(a) BensYlphenylundmmmata
C,,H,,O, MW 352.496

hc.on: ~H,OH4~(.H2),W00-~Cq)10COOCH2~

Twelve hundred and fifty (1250) grams
(4.75 moles) of phenylundec.anoicacid are

grams (5.22 moles) of bensylalcohol, 170 mf.
of tolueneand0.8 gramsof p-tolueneeulfonic

placed in a five liter fleaktogether with 576 acid monohydrate.Chipsof porous plate are

9.
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added to prevent burnping and the flask is
Mted with a water trap and a rethm con-
denser. The mixture is boiled under reflnx
until no more water can be removed, and
until titration of a emrdl esmple indicates
that the pereantegeof free acid in the eateri-
&A.ion mixtnrehaafallen below 0.3 percent.
For this test.,a 1.00gram sampleis dmlved
in 10 ml. of 95 percent ethyl elcohol and
titrated with 0.07 N NaOH, using phenol-
phtbslein as the indicator.

When the esteriflcationis complete, about
6 grams of moist petaeeimn carbonate are
added to the reaction mixture and it is die-
tilled. The fraction boiling at 2OO-21O”C.at

(b) Diethyleneglycol dt.n.sapreate

Reaction:

$$ mm. is regarded as the product; n“”D
1.5210. The distilled ester must chow lees
than 0.10neutrclkzetionnumberby the above
titration method; the saponificationnumber
shall be 159 ~ 1.0. If the percent acid is
higher than this, or if the color ia poor, the
eater can be Purified by chromato~aphic
absorptionon a columnof activated,alumina
and fullers earth.

The quantities shown above can be in-
creased several fold without diftlculty, the
reaction being c-”ed out in ghws lined or
ataintesesteel pilot plant kettles of five or
ten gallon capaci&.

C16R30?6 m 302.s0

“A mixture of 636 grams (6.0 moles) of
diethylene glycel, 1470 grems (12.5 moles)
of n-caproic acid, 500 ml. of toluene, and
1.0 gram of ptoluene sulfonic acid mono-
hydrate is placed in a five liter desk. (2dps
of porous plate are added to prevent bump-
ing and the flask is fitted with a water trap
and a reflnx condenser. The mixture is
kdled under reflux until (no more) water
has been removed. Five greme of potassium
carbonate are added and tbe distillation is
continued.The fraction bcdlingat 160-170”C.
at 1% mm. is regarded as the product. The

(c) Dadaeylpiparidism

distillab shouldbe waterwhite; nrn”D1.4400.
The neutralizationnumber is determinedby
the procedure previously described ehaUbe
less than 0.10. If the eateris off color or has
a higher acid centenk it can be purified by
chromatography se described above. The
product is inumedatelyprotected by the ad-
dition of 0.0025 gram of tert-butyl catecbol
per ml. of ester. Tbie reaction baa been
carried out on a five fold scale, using a ten
gallon stainless steel kettle and retfux
equipment.”

C17E33N MU $363.46

Reaction:

V + CH3(CH2)11* -&@&

o

, -(cI@lloEs

H
Forty-four grams (0.62 moles) of piperi- attached an etlicientreflux condenser and a

dine and 45 ml. of water were mixed in a dropping funnel. Then 140 grame of
600 mf. round bottom fleck to which was ndodecyI bromide was added to the so]ution

in

Downloaded from http://www.everyspec.com



in the flask, and the two-phase mixture
which resulted was heated to the boiling
point. While the contents of the flask were
kept boiting underreflux, there was a slowly
added through the dropping funnel a solu-
tion of 51 grams (0.9 moles) of potassium
hydroxide in 51 ml. of water. The mixture
was cooled, the aqueouslayer separatedand
discarded, and the oil layer distilled over

(d) Dodecylpiperidinestearate

Rwction:

MIL4.A918

10 grams of solid potassium hydroxide.
“The fraction which boiled over the range

135-150”C at 1 mm. was collected and was
redistilled. A fraction boiling at 135-138°C
at 1 mm. was collected. The yield is about
105 grams (80 percent); n’”OD1.4588.Since
this material deteriorates upon standing, it
should be reacted with the stearate im-
mediately.

C3#nO# MW 5s’?.9s

n + CH3(CH2J,6COOH~ + ,H3(cB,),6w-
0 N%2

Cl@25

Stearic acid (8.86 grams, 0.031 mole) is
melted in a 50 ml. beaker on a bot plate and
7.9 grams (0.031 mole) of dodecylpiperidine
ia added to the well stirred liquid. Heat is
evolved and a yellow liquid is formed which
becomes a slightly yellow, wax-like product
on coding. The yield is quantitative (16.7
grams).

6. RAW MATER1AL8

One of the difficultieswhich anyone who
atbmpta to prepare Lubricant N–22a muet
face, is the fact that the two esters which
form the backbone of the composition are
not available commercially, and even some
of the ststilng materials for their synthesis
are very difficult to obtain. It is with this
thought in ‘mind that a suggeeted list of
supplier ie presented below in the hope that
some of the experience gained here in the
search for these raw materials may be of
aaaiatanceto others.

Neither Benayl phenylundecanoate nor
Diethylene glycol di-n-aproate are available
commercially.

Benaylalcoholanddiethyleneglycol are
availablefrom severalso~rces.

loc~a~
n-Caproieacid

(1) The Dow ChemicalCompany
Midland,Michigan

(2) The Edwal Laboratories,Inc.
732 FederalStreet
Chicago,Illinois

(3) The EdcanLaboratories
10 Pine Street
S. Norwalk,Connecticut

(4) Carbideand Carbon Chernieals
Corp.

30 Esst 42ndStreet
New York 17,New York

Phenyhmderanoicadd

Tbis substanceis actuallya mixture of the
10- and 11-pheynlundezanoicacids, and is
the product which results from the reaction
of benzene with undecylenic acid in the
presence of akuninumchloride.

(1) SinclairRefiningCompany
630 Fifth Avenue
New York 20, New York

(2) East Kodak Company
Rochester4, New York

(No. 5352)
(3) Carbideand CarbonChemicafa ~

Corporation
30 East 42ndStreet
New York 1’7,NewYork

11

I
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MIL4-3918

Dodecylpiperidinestearate

This substanceis avaliible from:

BIOSLaboratxmi~ Inc.
1’7west 6otllstreet
New York 2S,N. Y.

‘l’be approximate quantities of the tn-
gredienta used in blending to make one
gallon of Lubricant N-Z% are se follows:

BeI@ phmylnndcxanoa~ 4.SPouoda
Diethyleneglyeoldi-n-capreete_...-S.2Pooo@
Dodecylpiperidine8tearete____14.4 .srsom
P-ter-ButYl eatechol.....—..—....—.—.. ‘7,2 r:
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