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"ENCLOSURE (B) 33+

] , .dehydration of isobutyl :alconol
/ati400°C:in: the: presence: of alumina, ‘was liqueried-.and. . .
‘diluted:with gasoline; and then was:polymerized.at (=)40°C
with aluminum’ chloride..’ Topping. this: polymerized oll up. to
'2507C:'at "5mm- of vacuum,’ the:Ffesidual oll was' obtained 1in
L3% yield  (by weight): based on isobutyl aloohol. "By .
-adding' 13% of .the above-mentionsd resid o0il to Texaco
:aero-engine oil #80, the viscosity at 210°F was ralised from
77 to'i121~s.U.S. and the viscosity index was raised from 94
to 101,

btained by the.de

‘This blended oil was tested twice, using the Ricardo type
single-oylinder engine.  One test was for 30 hours and the
other for 19 hours, and it was observed that the blended
0il:was somewhat- more subjeot to decomposition and gave:

.greater wear of piston rings than the aero engine oils then
in p_raotiqal use, - : )

INTRODUCTION:
A History of Projeot
The aero engine oil hsd' been produced from Midcontinent crude oll by the

solvent extraction method~al the Third Naval Fuel Depot, and its yleld was
restrioted'mlnly by the minimua 7anoalty index requireaent of 90,

In April 1942, it was reported that a compound naged "Exanol® was

marketed as a viscosity index improver by the Standard 0il Co. In order

to test the practical application of these compounds, the isobutylene
was prepared and blended with the Texaco aero engine oil $80 and

polymer
‘tested by the Ricardo typo single-cylinder engine in January 1943.

B. [Key Hesearch Personnel Working on Project

Chem. Eng. Lt. Comdr. A. WAKANA
Naval EXng. I. FUJII

DETAILED DESCRIPTION

A. Tent Procedures and Conditions

l. Preparation of the Iscdutylene Polymer. Isobutylene, -glch
“¥as oSﬁfa& fron the Komnuion of Ioo%ucyl sloohol at 400°C in
the presence of alumina, was liquefied and diluted with gasoline
which had been proviously treatod with aluginua cbloride. . Ths. .
isobutylene was then polyserizod at {-) L0 7 with aluminua chloride
in the usual manner reportod in the published literature, The
io rization product was xnhed with water, and the gasoline and
ighter fraootions up to 250°C at 5aa Hg wore distilled, The
residual oil was pcfo yollow in color and aucki. The ylold of the
x -0%d-was £3% by wolaght-based on issbulyl aleshol..

2. m;ln_ﬁ. -Blendipg 13 perts of this polymer to 100 parts
of aero cagline oil #80, the vipcosity of the oil wao ralsed froa
-77-8.U.8.-t0 121 -8.U.3, at-210"F s2d the viscosity index wap rajsed
from 94 to 101, This oll wus tested using the Riocardo single-
oylinder engins, Tirst Ior 30 hours and thea ror 19 hours, and thess
results wors coapared with the resulto odtalned froa the aers enzine
o1l in asctual use. Opsrating conditions are shown in Tadble I(n)}}.
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2.  op 'éxﬁé%’ %f : Gonditions; ~As shown.in Flgures 1(B)33 and-2(B)33,
no abnorms es were -found, . o L eos e de i o T

RESTRICTED
ENCLOSURE."(B)a3.

Suﬁmarx of Data
1. Properties of the oils'used in: the engine tests are shows in
Table. II(B)33u: - : P Caa e

s L

3. Engine. Insgeotion.. After running, the engine inspection showed
that from the standpolnt of cleanliness the aero engine oil in -
actual use.was the best, the Texaco. aero engine oil #80 was next,
and the blended oil was third, . . =

Le . .Ch e in Ludbricati 0ils Dur Use, Alteration of the lu-
bricafl%% ol1s during use 1s shown %n Table III(B)33 and -IV(B)33.
At five hour -intervals, 500cc. of the 0il were removed and its pro-
perties were determined. The increase of acid value and.the sluige
was perceptibdble, : - O o ) -

5, Wear of Piston Riogs. s shownin Tables V{B)33 end VI(B)33,
the plston wear w the blended oil was somewhat larger than with
the aero engine 0il in actusl use,. T

III. CONCLUSIONS -

It was possible to produce the asro engine oll, by adding the isobutylens
polymer to the lower viscosity oil, dut it will be necessary to improve its
heat stability before it can be used in aircraft engines.
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ENCLOSURS _(8)33
“Table I(B)33 ,
TEST' CONDITIONS ™ THE 'RICARDO. SINGLE-CYLINDER mGINE
B
R
| Duration of Test (hrs) 300 19
‘| Bngine Speeds (RPM) " 1500 1600 °
Compression Ratio- R T3 _5.b
‘011 Temperatire at Inlet (°c) _ 70 %0
Cooling Water -Tampgrature-gt’ Qutle_i () 60" . 60-80 .
Ar Temperature (°C) = - " 50 - 30
R - 87 gas 92 sas
Initial 011 Charge’ (kg)- ca 27*
*No iuppi;—du_x-;ng the test.
Table II(B)33
PROPERTIES OF THE OILS USED IN ENGINE TESTS
Speaific | Flash | Con= | Viscosity Vis- Saponifi-
Gravity | Point gua;gu .U.8. mny #oid g:zion
arbon L + 4 alue ue
(@’g) | (%) | (%) |200°r [210°
Asro Xogine ) . :
gil‘in Aoctual 0.8958_ 261 0.7 1778 122 95 0.1 0.7
{1} - ' ’
Texaco Asro- A : ’
lnghu 011 ‘0.886% |1 226 Oy ~§--708 -} - 77 - - . 9b 0.04) - 0.2
f8 .
“Above Plus o R B
" Isodbutylene 0.8869 220 Oub 1620 121 101’ 0.1 0.}

*Pre by solveat sxtraction from Osage orude oil at the Third Xaval
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