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X-38(N)-8-

“Subjecting & sodium:soap of ‘cosonut oil to’ dry :distilla-:-
ti6n.at:'50000,:.0lefins were obtained which'were distilled :
‘with 1% of ‘metallic sodium or 10% of solid-caustic’ soda at
‘temperatures: below 300°C.. " This 0il .was. polgme:;ized‘ in’ the
presence-of .10%.of aluminium’chloride -at.80°C:for. 8 hours,
.dechlorinated;. and topped to get rid of light oil, The
.yield of aero-engine 01 2 us obtained from coconubt
vpil;,“...Was’_::zO;s%.: N TS AR T

Fatty oils suitable 'as raw materials for this method were
sought and it was found that fatty .oils: other than coconut
‘oil-and palm oil must not be used without being hydrogena-
_ ted. Using the above-mentioned aero-engine 0il mixed with
/. 30% of the natural mineral 0il, a full size engine.test
-was' sucoessful.’ ) ‘ . : .
'I.  INTRODUGTION * -
. ‘A. -History of 'Projeot

It was already known that hydrocarbons mainly ocomposed.of olefins can
.produced by the dry distillation of alkali soaps of fatty aolids. In-
-Japan, the'dry-distillation of soaps was considered as-a method for ob=

- taining hydrocarbon fuels-froam fatty oils. At the beginning of this re-
search in June 1943, it was reported .froa the Nakabe Laboratory in TOKYO
that lubriocating oils ocould be obtained from hydrocarbons produced by the
dry distillation of sodium soaps of coconut oil followed by polymeriza-

_tion in presence of anhydrous aluminium chloride., Although this report-
wag short and inoomplete, it presented new ideas for the synthesis of lu-
bricating oils from fatty oils. :

If a yiold. of aero-engine oil could be obtained greater than 15% of coco-
nut oll apnd the amount of aluminium chloride could be held 'to less than -
10% of olefins polymerized, this method ocould bs developed to commeroial
soale. In dry distillation the Xnowles type ocke oven was used in order
to save stosl materials. At that time, since coconut oil ocould be ob-
talned, tests were mainly centered on that soap. It was found that by
this method aero-ongine oil can be obtained from coconut o0il, and this
work was centured on finding tho beat method of removing the poisonous
oxygen compounds in the aracked distillate of sodium scap of fatty oil.

This method wcs not brought to the commercial scale decause the plant

whioh was being construsted at tho Sixth Naval Fuel Dopot in FORMOSA was
-bombede - - ) : e ’
B. a o) W 0jeo

Chea. m. Lt. Comdr, A. WAKARA
Cheni. m; Sud. Liocut. M, DXHRA

A.  Test Procedure
Cooonut oil was hydrolyzed by the ordinary autoclave methud to
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'200 kg or soap were charged hrough:a-'slulo
‘slowly by gas:-burners::. Some: water was: diatmed at:1 ibst: ;

011 vapour came:off at 350-1.0006 AL 750000 the' distulati_.on:,c vl '
dry-distilied ‘'oil-was redistilled-in'an’ atmospherio batoh“stm and th :
distillate bolling from Tirst to 3oo°c‘ b.‘le !
tion.

It was asitated {th 10%. of al

the end:of that: tum.xthe produot was:
‘separated .and: the, supernatant..solution:of
with: the\reoovu-od ;011 obtained: dhydro]:a - of);
sludge.. Then, active-clay and:calcium: ‘hydroxide: were:added;to  the®

ture of polymerized oil for dechlorination:and’ memheatine at 25090 ro
1 hour,-the oil:was filtered.:. This 'material.was. vacuum;topped to: &
a residue of the desired viscosity.: Olefins. prepared- by:the:redistilla-. -
tion of -dry distilled-oil-contained-soms-oxygen:compounds-which:poisoned .
the catalytic action of aluminium -chloride, so that .they: required a: 1arge
quantity of aluminium ohloxride for polymerization.: ..Studying the.prelimi~ -
pary refining method for the dry distilled oil, it was found’ ‘best: for-the
. mﬂzﬁum to :oua:m tho on -m; 1$ ot -ond HaOH:to:dry: tho dis—;

Odle . .f

‘Steario acid, oloic aom and o:hor -ixud n:cy Aoidl d.r&vod tro. pelm - -
o011, soya bean 0il-and their maxoceutoa 0ils were converted to; touun
.spaps and then tested in glass -flasks in:the same manoer,::Bach:of the .
abovo-mnanod -dry diatilled :0ils weas. rodlnmoaﬂin ‘the presence: f1%)
of metallic sodium up to:300°0 and: then: fraotionated;to.five fraotions in
the sence of metallio- -ouu.n'hch rnctionrm' zed with".
torl hom.«-:*m uuc u' z

J.ont pro rties and t.hoqin
oga vxuouty u‘&
produn ow.ldr used




‘and, restaual

'b.....;...10.3
TN YAy 3

-u-.--oc-o-.o -

'.......22.2”
Liieiil28l

Analysis of Residual coke

‘Vater Insoluble Oarbon uatter....sﬂ..‘
sodim Carbonate...;-.......-..-89&
CR N L 7 :

“§.."' A summary of the 'data showing the characteristics of polymer-
y %z?d oils prepared by‘dlrterent methods is preaented 1n mble I11
B 12 - . -
“6. The erteot of th.o type ot sodimn soap used in the dry distilla-
. %mn on the - properties or the polymerized oil is shown in Tadble IV
B 12

7. ) }. snnmry of ‘the ettect of ‘the boiling range of the fraction of
dry distilled oil used on thc properties of the rolymorized oil is
shown in Table V(B) 12

- 1. conormsTons

l. It was possible to oporute tho small Knowlaes typo coke ovun for
dry distillation of soaps as u dbatch process bdbut prodlems duo to tho
leakage of distilled vapour through the joints of firedricks and the
duradility of the fire-brioks used at ebo botcoc of thu coke oven,
wnrc nnt ‘solved., .

R Vlth t.ho Lub. oil- thus-produced from coconut 031 mixed -with 10%
“of: nu Continent minoral o041, a full sizo engino test by the “Kasei-)'
_type aoro-ongine was sarriod out-successfully. - Tho results wore com-
parable to those obtained with tho uro—cnglne 04l §120 in aoctual
use,

h 1 usl bettur to use the dry quunod oil after roduuuouon
up f.o D00, than to use the 54l whioh had pot boun rudistilled, the
y nrodmzt of. uo rom: nhond . hrm neld and l.ml four polm..

L.  Wen the qunnsxtr of 5101 was 15; the distillate, the ylnld

-of mo—cngm ‘041 “£0 cmmt cn. Witk 105 of AlCly,
“yield:of produsty was. I. Thugs the yleld of pero-engine oil
)rqmuom 0 the qmnu:y ot uex, used.
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S atyleld ol 5% 0L b
© 'sodium was difficuly
; metall;q :_sqdi_um -in,d,‘{gpan

"6, - Sod ium-caustio=soin was=triad in place D
“ The use  of sodium hydroxide was:successful an

; i antity-used..:
was reduced: from -10% to. 1% with but :1ittle-decrease in: yield of ae-
ro-engine oil. . The temperature ‘for-treating with’alkali:could not-
" be 'lowWered- below:250°C. .'A good oontac.t\,or‘the'olerinaand‘,cdus;ti'o'
.soda-was -degsirables | - ol re e e R R

7. * In place of solid' caustic soda,” a ‘40%-water :solution. of NaOH
_could be used for the preliminery refining of olefines, ‘but 'to:ob=
tain the same results. ¢ of NaOH had . to.be:used..:The presence of: -
- water bad a harmful effect: on the alkall:refining.: . SN T

8. ‘“Sedium carbonate, calcium oxide. and“éﬁj{éiﬁx&-hﬁfﬂtbxide were not
as satisfactory refining agents'as sodium’ hydroxide. i’ ‘5.7 . " .

9. In'the dry-distillation of soapa, the prasence’ of exceas caus-:
tic soda suvn..good‘results,‘.,-:but.“itjacaused‘}-the “eorrosion of fire- -

bricks and . the,products required:redistiliation. :Therefore this: . °

method was not practised. =il SESENS i
10.  In order to improve the oxidation stability of the synthetic ..
product, the condensation of the dry distilled oil with aromatlos
was tested.  .Solvent naphtha obtained in coal curbonization gave
the best result. .The synthetic lubricating oil condensed with
naphthalene did not show improved oxidation stability over the syn-
thetic o0ils obtained f£rom olerins derived from wax decocposition.

11. As the starting matorial, stearic aoid was bettor than oleic
acid, in regard to viscosity index and yield of jroducts. The pre-
1ininary hydrogenstion of fatty oils suemed promising for the pro-
cess, B e :

12. In the dechlorination process, the ‘best products are obtained -
whon an inert gus atmosphore is used.



Alkali Redistilled
(1 B. P. = 3oo°c)
-:-xSpeeiric ‘Gravity: E g y B -,0 771.8-‘
. Refractive Index.n 25/D N 1.4330 104260
_‘Speeific Rei‘raction r(25/d’ 0.3337 . 0.3306
-Acid -Value -1%20. 0.28
Saponirication Value E 2.76. - 0.05
- Iodine Value: . ) i 115.9 131.4
Mean Lolecular Weig,ht S = ©.298 . 187
'Elemental Analysis c(%) 82.20 83.75
by aier )0(76) ' 12 12
. y erence ) :
| “Mean kolecular Formula - o C13, 5326 6°0 5 _ c13.()526 o°o 3
|- Distillation Test I.B.P. ( c)
, 97 ;102 ‘
10$ 114 13
5%. 127 A17
~2o$ 138 134
L 150 14,2
304 160 156 .
. 5% 170 155 .
40% 176 174
5% 188 180
50% 193 185
5% 204 191
60% 213 157
5% 229 205
70» 245 21
% 263 221
80% 282 235
5% 306 251
~90% 270
5% 286

.. Fatty Acids From Coconut 011

Speoific CIovitYy oeeeccrsnsoosssacasascsse O 8925

Iwzn° vnu’ ..Q...“..........""."'..“..
ACLA VOlUD cvevsensceonrcnsossssssossssavson 249.3

]

Melting POINY eosvvnsscrcccsanscsssssstaserans 29
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) "Déohl.olx"ihﬁt:'sd"on“"' 1 0.8507

Distillate
. (2ao-285°c/2.5m) 0.8362

69.6 | 19.6
(R21'f30°c) ‘tR-l.50°C) ~
Residual .0 N v

(2850C-/2.5mm)’ 0.8573 | 1250 - | "266 -

(See:page 457 for Table 111(B)12.):

. Tadle IV(B)J.Z
AFFEGT OF TYPE - OF SODIUN SOAFS  DRY. DIS].‘III.ED ON' SYNTEETIG OII.

No, - Stock - . | Yie1d for cutting vxsoosit.y yisoonity
R . Stock . 8.U.S. ] " Index :
{wt %) (°c? ‘ 210°r o
1 | Coconut oil - 20.5 500-; - 115.8 113.6
2 Paln olld 15.0 C T A50- 122.1 1134 °
3 Hydrogenated palm oil - 18.5 460~ 132.8 11441
4 r;;ty n:id produced froa 8.3 400- 1114 | 755
sh o -
5 Fatty aoid produced from 14.0 460~ 100.4 8l1.6 -
Tubaki 0§1 ~ - R
6 Soya bean oil 6.6 150~ 6.6 54.8
7 Kydrogenu:ed Soya bun oil 18.4 450~ - 14643 118.3
8 . R-lp. ol 1508 . ‘50" 13307 e .. 7707
9 Castor 011 :
d4iffioult to-dry distill owing to .
10 Distilled ht.t.y aoid {ro- 27.2 460=: 4. .-1123.6 .7'
dnc,‘ m ' ('} °i - = v B et - P
1L Steario aold.. . ~orv- oS ] A4S0 ) 112.6
12 | Oleio acid . 7.5 - kY= 793




N PROFERTIES OF POLYMERIZED OTL ~

'Mﬂhc«lﬂv‘w

smm‘ mﬂt’ (dis) sessepsee . cssessess 0,866
Vapour. Pressure (Reid, kg/cal) . below
O_ct-m Famder (o.xs(cz: ) I O 1.1

. : ce-pom.un (m.x)

2
8
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HYDROLYSIS

SopIuM CARBONATE FATTY ACIDS ! GLYCEFINE.
' —88,] (88) 12 {12) .

NEUTRALZATION -
‘SODIUM SOAP
‘1o I on

ORY ms;n.umou

&

Hvomxme mvnsm.u:nm. "COKE sas -
{58) 60 (Saz) 265(257) - 92 (8.9)

wrer 18 j .
SR R X

l4 6 (8-5)

. _ ; :
ACTIVE CLAY CALCIUM MIING=<— DECOMPOSED OIL WASTE
5 HYDROXIDE © 283 (129
NATION

ALTRANON - 1.PB. ' '240°C
32 uom
W onT :
i as-c-/z::m 240-283°C/25

-3 20.8) 5.2 oom

X LEFT NOTED mmmm&mmm
XX MGHT NOTEO( Mmmmxmm on.

Figare uBME

" SCHEKATIC FLOW DIAGAAN OF -
yrLDS W me um






