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. )10 engine resemble:
. gine ’and’;the" rolloning lubrioating oil .wag’ re-
“.pared from:Oha:crude oil.by: solvent extraction-and.

o’ ba’a: excellent oil in praouoalwt.ests,.

Density. {25/4
‘Flash point” (
;w.soosity 4.

‘Acid value ...

‘Saponitication; .’

Conradson's oarbo $)
Ln (oC):

A nixtur. of: 8o$ of /imported a’o:o o ine. 011 #100
.and 20%. of. imported. ssro engine.oil §80 has. al-.
" most” the ‘same:properties:as. the: above uncioned
‘*011 aml em.a -nture vaanacmny used. e

2. : 'l.'ho 1ubnoat1ns ou ror aero torpedo engine
is used. at lower ‘teaperature than that for the :
marine. torpedo engine and it is nscessary to have
a ‘muoch lower pour point,:  A.synthetic oll was pre-
pared from a fraotion of shale orude oil bdoliling
froa 200° to 300°C by the po].yurl.zauon method
and it was found satisfactory in service. 1ts’
propetuu ars as rououz .

;mult’ (15/‘) ......'........... o 8950
n"h sssevsses . 225
_¥imoosit 1n 8.0.8. lt 21097

m- ou.. bounr. was unsuitable.for use . .

in.the coldest -sone-and-it-was-used- umy near-

:: main islands ot J’um or u the- z:opam
.o

3. Vbr ﬂu uoxdut :ou. ‘s lnnetlc oil was

SRR J.oo"?o
2)o°c or f£ine
and a

:x':r; of nmuva oxgto to the

Xt was found: &mom Ln pnouou. uou.
™is . ou. was observed to be -uxuuo :or use aot
‘only:in uo coldest 3008, but also in tropi-
1] wourun are°AS fon.vut




‘11,

, winter,. The ‘fTarmation of sludge An: the ‘engine: was.; jcompara; ativel:

aero engine, and an ‘oil prepared: by. ths samc meth

Pouripoin
INTRODUCTION
Histog or Projeot

For the marine ‘torpeds. engine.

's'team oylinder ou’had. been used. in. sun-
mer and a mixture of 75% of 'steam. ‘oylinder 0il &nd.25% of ‘rape oil Ans-o

using these oila and it was necessary. to, decrease: it.,

The oonditions or 1ubrioat20n m ‘the' 0, |

should be suitable for the" torpedo:

in regard ‘to ‘the- preparation’ of the: mrin
solvent extraouon of: Oha oruds

: cnu.dng Capt., Dr; I. EAGERIRA
'Chea,’ Eng. 1t. Comdr. N,.IIMUR -
Ohea’Eug. 'Lt. Condr, X. KOSUOT -

ETAILED D maf '
A. ‘Marine to: odo me oi

i. aoduro ot Pro ntiom Mariné torpedo engine oil was pn—
pared ;roa 30X topped residus of the Oha crude _oil bdy the tono-i.n.g
solvent extraction method:-the residual oil was ‘deasphalted by 5 =
volumes of ltguid propane: at:45°C; and the deasphalted oil was ex-
'enctod n 45°C: by: 6: volumes: ¢t htnol ‘and” the” raffinate was dewaxed
(=) 209¢C b{ 5 volumes-of a- nlxtuu or 35% wgetoas and 65% benzens,
'!‘ho dewaxed ‘'0il-was topped-to havo' a desiradle viscosity: tcllond by
ﬁ-;’tug with 1o$ uctd olu. non pmodnxn rc sinn n Fgure

2, % gg-z ruu ot‘ka ur!.nn co
the » mation pmt&ﬂro oW
ncnny (25/L -
!ou -40009000 b'-.oontcc” 222
Vuool ln 8.0,3 n ‘eseswel0b

m‘!!lmi
M!C “:z: ‘v

¢ mb.l 0 practiocal tos
tow to bogn mdzwouz for:the

e =



aa otually
tzhe, formex: 0ils:

- T < pedo engine oil’ was
Pprepare : ‘Fushun,: South Manchuria,

;by e rollowing mathod'?’a gas oil rraotion boiling 200° to

*3007C ‘'wag treated with.5- v “caustic soda solution, .
2% of'50° ‘Be.  sulphuric: acid, 2% ‘or 66° Be sulphurie acid, :
504 0f 104 ‘caustic:'soda solution and .a small amount of acid.
olayai i The Tefined ol obtainea was, fractiopnated by a steam dis-
ti1lation: and.a’ fraction:boiling from:200°C: to: 3009¢ was~poly- .
merized at: 80°C --1009C.4in the presencei.of 10% of aluminium - -
-chloride. The polymer was dechlorinated at 200°C. by 5% of a
mixture of two parts ‘of acid clay and.one part: of: onlciumﬂoxida
‘and” topped off ‘lighter fractions in & vacuum distfllation, .
,Fine:lly 15 5% ofaluminiug: cleate; was; added. to:the above,residual
{011 itorprevent: the:oil:washing out: by. sed:water: in: the-aero tor-
1 pedo .engine: atithe: end:of its;running on:trial: ahots. “The. stepa
sin the.mmractnring prooedure are: shm' e*risure ( 9. ‘
The: proportiul or:an aero torpedo ensim oil pre-
.6-gas.are-as follows:. . . ..

ed -froa-

Denaicy (15/1.& P * I8 8950
Flash point (9C) ccievevceccccnscece 225
Viscosity in S.U.s. at 2109F ...c00.s 93
v’.!Qo’it’ ‘mx [ EEZ T EREREE R R R NNERE XN NS 92
Saponification YAlUG .eceecceccsacss 2.8
Conradson's carbon{f)} ceecececanacs 0.35
Pour point {OC) eceeeccccsccsscssces =32
Corrosion %68t ceceecscesnrcccesaceses OK

This oil was usbjected to practical tests at the lNaval “aAoTOo-
pautioal Arsenal, YOKOSUXA, and found suitable for aero tor-
pedo engines used near the main island of Japan or in the
tropical zoae, but unsatisfactory for use in the ocoldest Zono.
This o1l was mpcrod and supplied to the Japancse uavy rrcn
FUSHUR in Manchuria. .

2. t : . Since sero tarpedo sagime oil
froa was. foun ht-otory for use in the ooldest
P 7.7 e 1.n mwauon froa mutun wax was studied.

R PR .- {Refer to Plate 1(B)19) A
fraot 2 iy 23o°c of oraoked d;uu“l;éc of
Dapease MM {rouau of. of 1
at 100¥C for m. m ‘the polymerize prodnot.}nt uonxg-
“ripated at.2 Mg ofa xt.uro of two’ ptrt.a a0id ouy (1.9

m pu- ,u.ulu oxt«. -
The: doohlcrhuad ovn was d htmod in vacuua ot Sn l!¢ nnd its re-
#idual: oil was trosted with 5% of aocid olay. Finally the chy treated
-0i1 was oompounded with 15% of alumisiua o eate.  The “procedure of
;nursuon 1 showa 1a the Figure 3(B)29.
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Saponifrication’value
.Conradson's. carbon(%
“Pour point:(9C): P
Corrosion tes

.(Contained 1.5% aluminium oleate,.
This oil was subjected to practical tests at the Naval Aero-
nauticel Arsenal,. Yokosuka and found: superior:for use in"the . .
‘coldest zone.and also for the:tropical zone.: Since then, 1943,-
. ‘this synthetic oil has.been used for:this ‘services ;- R
" ITI. CONCLUSIONS. ’
Karine or sero torpeds: sngiae olls of mparia

from Cha.orude: o1l by the solvent extraction method: and: from shale gas.oil ™

or..oracked distillate of ‘paraffin wax by:the: polymerization method, and all:
‘of these products:wers used: in;thia service. - From:the: service: performance:
‘of these products, it was comcluded that marine torpedo engine oil should be
a well-rerined mineral oil-and that the aero torpedo-engine 0il should be - -
prepared from olefin-hydrocarbons.in order=to.possesa very low pour point.




EXITR(NY e

5 VOLS UQ PROPANE
AT 45’0

| :‘msmutrfweff :

_ASPHALT = 'DEASPHAI:reo 'ou.
“30 0

"5 VOLS OF Pl'ENOL
AT 46'0

EXTRAGT RAFI;!NM’E

] 5 VOLS. OF A MIXTURE OF
-+ 3% AGETONE AND 65%
- BENZENE AT-20°C.

WAX - DEWAXED olL

| - 5moFHs\ncuum

DISTILLATE "RESIDUAL OIL

‘[aciD cLaY  arin o |
10% ACID CLAY
. TﬁEﬁFNG " AT 100°C

PRODUCT
- 4.8

 Figure 1(8)19
~PREPARAT SOK..OF - 4- MARIXE- TORPIRO. KXGIXE . 0L
| BY SOLVENT EXTRACTION
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. ACID 'TF EATED "'on; i

ONO SULPHURIG ACID
TREAT ENT. e ;

|ALKALI TREKFMENT] 50% OFIO%NGOH'SOI_

Byl

l STEAM: msmumon]

200'3007"3 FRAGTION ' RES!I)JAL oL

[POLYMERIZATION]  10% ALCL,

AT BO‘C‘IOO‘G :
PQYMER

DECHORINATION __SXOFAMIXTUREOFTWO PARTS.

‘AGID  CLAY AND ONE PART CALCIUM OX]E
AT-200°GC .

POLYMERIZED

[ vacuuM ms'm.uﬂonl . 5m0F H@
- DISTILLATE . Resnwlu. oL - e .
e [aco cuw 'me"'_ja sz OF Acto‘cLAv'

._FIUFRATE ,,,,,,

e lsxtfﬂ.IMNl)MOLEATETOHLTRATE
PROUJOT

o ?i;.n Jru’ -
rm'mr:w OF.AY. ARRG TURPEDO m::m rm.
T, .mu m [ R
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'6%, OF AMIXTURE OF TWO
— PARTS AGID GLAY AND ONE
— 2‘6”6 8«-‘ GALGIUM OXIDE" AT

[m»‘ msnu.mou]

GAS ou. LIGHT memneou. Resuiuu. oiL

29.- L2 Ry
o ACID_GLAY.
| TREATMENT

f{nu» -3(8)19
rm OF PREPARING AY.
ARKRO W mm OIL o8 M&Wﬂ! NS‘-
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RESTRICTED

X-38(N)-8

" ENCLOSURE (B)13
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Foguer
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'RESTRICTED X-38(N)-8

ENCLOSURE 18119

Prgure 5(B)1Q
NECHLORINATION KETTLE
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A'X-38(N);8, RESTRICTED

ENCLOSURE (B)19 ~

Figure €iI')39

CIAY PRLYBATION QNIT poP PEERPOONT N
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