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X “NOgt3,:8 preciseioils: ‘weré ‘prepared from
tretined mineral 0ils, by . tre suitable fraction-of: Niizu ‘orude
‘01l with’ 98% E2S0,, >

Ta.blef 1(3)2 X

180 3
Smm Hg" of ‘the polymerized product or dodeeene ‘the ‘dodecene.
'bei.ngrprepared by the hydrogenation of 1euric acid (8%)

2 rSned mineral oil which -wasg prepared rrom the” rrection
i of, anu crude on (See Table IX(B)29) (19.8%) -

PR :;-apeeeed‘oil (a. 2%)-

Properties or No. 5 Precise 011

Deneity 257L eesecssessseesee es 0.8278
.:vs.a. in Redwood No, -1..860 S fremn
IR at 109¢ .l.lu.oe.ov.!l“...i.‘ ‘e .'-1057.6
SRS LN 309 ceeviersicanissonaas ‘ e X

:viaeoaity-index csevssnsssessacess rese "

Pour“mint (%)"o---.ooocv.'.ocoacooo.-.ceeoo- - 3
A0LA . VBIUG .ccceveevvcacrccscsvacocsssecsscsse TXBCO
Saponifrication.Value. segeesecrestasesasracans 054
Evaporation loss at 1009C for 5 hours(%) .... 0.09

3. ~1u 0113 ‘For Speolal Uses

e
..
o

A speoial ooisevon having a very low pour point, was ob-
el b? dxing the following: e g

(1) The polmerized yroduots of thormnn: craokod wax dis-
tillates, prepared by erization at 80°C for 10 hours
u the prosence of % Y:t{n luniniun -chloride (33.5%)

(2) A ronnod aineral oil obeained froc”the distillate

c(ngg g,;t;n 29; to 373.'. of Niizu orude oil. (See Tabdle n(é)29)

This oll was.tosted o5 an o1l for working tho ‘flap or oleo
of ailr-orseft .opd its possible use below -4LOOC was rocog-
nized, but it was not put into preotmnl lppuoutlon.

Egmg_uu ot t!m 8201&1 Preolu 081
Dln!&ty -25/’& uwou:;vo"-e.noco--.'o---." . O 8556
Redwood

Vie. in. 0. 1y 800
R evesvsswesseve e ;‘ 1’33:2
“ :m .......0........0.'....‘.ll.... .

Pour Point (oc’ --.-.ooooccoc-ooeo.--..-eal - 7;5’

Pom iIC'QC.lI...Il't."l...t'l.l 108

Plash (oC
Mu‘ﬂﬂ Point { e-ooeecoooeo-eoce-_a”uo-»m 8.5

Acid uo a0..000.000.‘coo..oo.‘ooollcuao.0 o“

'miﬁ‘“ion o‘eo...ooocon.--ocnln-----oiv U.b"’
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X.

: in the oil}
09C ‘followed by 2&: ‘hours et ordinary:

gh
Nauural Gum, .
Buna .Gum - Volume(%)
Natural Gum: ceees

b. A precise oil for. speoia.l watohes prepared as rollows:
20 parts of.refined toluol and 100 parts:of:&:thermally .cracked
wax distillate ocut from 100°C to 2309C-were polymerized in the
presence of ¥ aluminium ohloride‘at 90°C for 3-hours-and.the -
reaction product, after being treated with 5% of dried acid
‘elay at 200°C to be deohlorinated, was distilled. under a. ve.cuum
of 5mm Hg.:

The fraction which boils from 120°c to 30000 was - used as. a pre-
_cise oil for up!oial vatchea.

Proggrziaa or the SEOS.al WAtoh 05.1

Saponirio‘tion Value a.Auo-oc.c..o.oncnc.oao" 0,10
Iodine va;u. \Q.c..l.oaos.-col.t.‘..o....t...o-’0"00

4. A Precise 0il From Shark Iiver 0il., Shark liver 0il, which is
characterized by & denslty below U.5000, was used as raw mtarial.
The shark liver oil vas d:atin«d under’ veounn of 5om Hg, and the
avajlable fraction boiled at 2359C-2459C.

This fraction was rich in squalene (c;onso) which was washed with

and water.

The refined squalene fraoction wes hydrogonatod with nickel catalyst,
and the ronct on product was treated by methanol to extract the
higher alooholl in the original oil,

Properties of :nnx-k Liver 011

Tield from Shark Liver ou sssascsnssrsssce 22,9
Density 2’/‘ ‘9020000000000 000 0B CRERRRRY 0.81

. ln R Ko. 1, see
---o....ooocccooooooooootooooooo 110
v"“.l"- esvssccessssencsnennss adout 120

Pour Point (”, escessssssenssscssessssnsnsees =35

A0Ld YRlUS ccssrescscensoscsccscssscssossans o

B 7 T T RSt
INTROIVCTION
.- . . v
™he term of ssudy: Nared, 1 ﬁm
i & very low wpntmo:’.&”u ‘She m&mr:iamn
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ENCLOSURE (B)1

crude oil and igi0f naphthenic ‘char-
nufac ure of, Various preciﬂe .0ils, heving:

teu:pt”ed,‘.:-using this oil,’; Tke: viscosity—index
‘and vthe aniline point iss a.ow 1.6, 60-65°c.

S to»be used at low

_‘i"l. . In tha case of Niizu crude 011 the suitable rrac's-ion was wash-
ed with concéntrated stoh(98% once or, it necessary, several times
for rerlning. . . . :

Arter rerining one fraction or 11’ necessary, two or more fractions
‘-blended- together were used ‘to at;tam the required viscosity.

2. In the case or ‘the s"ntnetic preuise oils, olefines were used.
For. example, dodecene (cl H2J , which was obtained from codoanut oil)
or -the- distillates of: therma ly cracked waxes were polymerized, and’
either: the. mono-polymerization or co-polymerization product {which-
-ever was:more an:.table) was teken,

’In co-polymerizat:lon, the co-polymer ueed waa toluol.

Polymerization reactions woere oarried ouf. 1n the preaenoe of anhy-
- drous. aluminium chloride as the catelyst under various conditions, .
< Thus: it wes aimed to-msnufacture low freezing-point; high viscosity-

hnlex, precise ous ‘by -these procedures, )

B. Key onoarch Personnel Working on Projeot

Naval Chen Eng. capt. I.KAGEHIRA
Naval Engineer M. MATSUO
Raval Chen. mg Lt. I. HARA

m:’rAIU:D nmcammn
A, Desoription of Test Apparatus

Por washing ‘the Niizu crude 0il, cozmon separatory funnels were used in
which 0il and H2S0L were agitated. . Polymorizations wcre carried out in
a three-necked rlask, furnished with oné mechanicsl oil-secoled stirrer,
thermometer and a reflux condenser,

Tor heating, oil-baths with an eleotricsl heating apparatus wore used.
B. imental Results ‘

1. ~Vaouum Practional nunnauon or nzu Crude 031, The K{iizu
orude oil was Trsotlopated under & vaouum of smm Ng into scveral
fraotions. Churactoristios of the Niizu orude oil and tho soversl
‘fractions are tabulated below and in Tadle II(B)21,

Y - v o9 -0l x0- @- QY Y-~ i
mlt’ 2’/‘ esscsesssnssssssssssecnance Qo 9”.’ .
Yu. u Redwood No. 1, seo -
F0BBVS20000804000000000080080 ‘86
’ PSSO EROISIPOISIISROIBSRENSIS

m Point ”x,.;.-ou'io.‘oao--o..oo-l-o-a- 112
Pour Point {OC) scnssceccssscrsccsse DALOW =220
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ing to the data:(Table: Vs
out 3¥%-41%, and cut 41%-5%%. .. -
"Refining of them took place @s follows;.':

8. ' Vashing twice with 25% vol. of conc! H250,,(98%) .

b, Weshing with 100% vol. of ‘5% NeOH solution:at.500-70°C. :
o. " Washing with water u@til né‘_uﬁr,al-:.; i S

d. - Dehydration with 5%:dried acid clay at 80-120°C. These
_procedures are .shown diagrammatically -in Figure 1(B)21. A sum-
-mary of the properties ol Precise ULllE l-k- EnatheNavy Depte—

specifications for each is tabulated in Table III(B)21.

3. /No.fzpreoisé‘oii"' RO ‘
b T R b e e S
4,7 For the. preparetion’ of this.oll, -polymerization: of ole-
. fines.was Tirst carried out. -The raw.olefine was:dodecene.
‘(Raw dodecene was not prepared here),. .. v auiico

For polymerization, rew dodetene was -refined aa-follows:. Raw

dodecene was washed Witk 10% by vol. of 1IN HC1 to remove alde-
hydes by oxidation, next with 504-100% by vol. of 5% NaOH, then
with water, and finally was dried by acid olay. \
Generally, this rerined dodecene wes used in the menufacture of
No. 5 preoise oil, The characteristics of dodscene, obtained

%(gl;glustimtion of the refined dodecens, are shown in Tehle

b. Polymerization Proscocdure: - While maintaining dodecene at
80°C-9U°§ Tn the reaction vessel under good mechanical stirring,
104 (wt) of anhydrous nc:.&;m pieces) was slowly -added, Max-
izum roaction temperature- about 120°C-140°C, - For 8-10
hours, stirring was continued at 90°C. The oolor of tho li-
quid chenged ropidly as soon-as the catalyst was ‘added, -’

6. - Dechlorination oedure: _The reaction product froa the
rosotIon vessol v m""‘%n—'t'ou and %% by .wt of dried arid elay
wop added to it, The mixture wcs meintained at 2000 until ell
chlorine was romoved, &8s {:dioated by the oopper fleme test.

4. Vacuus Practio “‘Fhe dectlorinated oil was

_Alst YIS URdeT & vicuum O "B _Into_vorious frsotions, apd
the suitablo frasctions wore used for the prepérétion of Koe 5~
preoise oil:

Table V(B)2L indicates the GBArGOteTiStics of :the frestions. .

According to these 4ata, the fraction from 1809-)00°C pecned
uitable for the desired precise oil.  Charssteristios of this

fraction ere as follows



‘RESTRICTED:

"Viscosdty-inde
Pour point

“cut 45

- 8% 12

X:38(N)-8.

For producing No. 5" precise oil 807; by volume

nd 5
"or the. ponmerized dodecene; fraction’ (boiling. rrom 180°C- 3o000C,

at 5mm’pressure); 19 8% by volume of Niizu refined fraction of
5‘-’:,95, and O 2% rape: seed oil were mixed.,

The properties and the specitications ot No. 5 preoise oil sre

~shown in Table VI (Bj2r.:- -

i'l‘?igure 3(8)21 indicates the steps involved in manurecturing the .
‘No. 5 precise oi]. rrom raw dodecene. :

‘Precise Oils ror Sgeciel Usea. A low rreezing oil’

‘Be A low-rregzinz ;011 for the flsp or oleo of eircreft wes
obtained by mixing the polymerized products of. thermelly cracked
discillotes ot waXxes and 2 rerined freoction of Niizu crude oil.

b, The polymerization of thermeny cracked distillates of wsaxes

“was carried out ss follows: .

The 10000-23000 fraction of craoked wex disunate w8s polyme-
rized in the presence of 5$ anhydrous AlCl; as the cetalyst st
80°c for 10 hrs. ..

3. The 264-29% frsction or Niizu crude oil.was washed wun
50% by vol. of conc. H2304 (98%) in the ssme mannér, as in the
case of No, 1 No.2, No. 3 or No. 4 precise oil,

4. These two oonponentsure- mixed sccording to this ratio:

The polymerized oLl .c.cseccccccsccsass .88 (vol)
The minersl oil....................... 62.2% (vol)

Properties of ssch component ond or the product are tabu-
loted in Tedle 13.

'rho ggglll "latgg 041

®. A very low froezing.point proc!.u oll for spcolol wotches,
wos obtsined from the oco-polymerizetion product of toluol ond
cbo distillete of thnnul orscked woxes.

b, 100 purts of the 1000-230% d1atillasto of tharmelly crecked
-woxes ond 20 ports of toluol were polymcrized in the presence of
10% of enhydrous Alcll ot 9090 for 8 hrs. Tho catolyat hud to
‘D4 ‘sdde8-s10nly to-zolntaln the teaperuture belom the bdolli
point of toluol., Thle co-polymerizetion repsotion wes zore vi-
gorout thh wos ‘the polymeriretion of dodcoeno. .

¢.  'The dechlorinsting treetment woa oorrm out 1n the sese
monser as for the Ko. 5 predise oil., The dechlorineted oll wan
"‘“é&?‘“‘ under o voouus of S ma Mg snd the freotion out
«3000C wes uszed for the apecliel wotoh oil.
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RESTE

cid value L.
Seponifrication.va
Jodine value .. eeesvsaies

K" Precise 011 from Sherk Liver=0il - o

‘8. Tt was observed in ‘the literature, that squslene (C30H50)

and squelane (C30HE2), the hydrogensted. product of the former, .

.are vex’-z-clow-rreezing compounds ‘with freezing points of -70°C

end -80°C respectively. -Consequently, the completely or Iincom-
pletely hydrogenated frection of- squslene from ‘sherk liver oil

wes used es e raw msterisl for. precise oils. ;- )
b, - For this purpose, 8 shark liver o1l from so-called "aizame"™
wss obtalned. ~Its properties sre "listed below: ~

Dansity 25/hecececpneesvens ceees0.8872]

- Refractive index NfY - Cevesvocsve-so51.4720 :

Vis. in Redwood No. 1, sec. .

8t 309C s.e0s0cecvccstccccesccanes 135.1°
Vis,. in Redwood No. 1, sec. '~ - STt

8% 50 o..oocvoo'.oo-oo--v-.-co-u.o¢78o9
Acid value oo..-.l...c.cooo.o..l....0‘.36.3
Saponificstion volue.eecerrercorscrrecasllh
-Jodine value o-a.o.oo--cc-oovcoo-ooocq‘odlwv
Squ‘w cont . “) PP LT I T ) b.boﬂt 5“
Pour point (¢l '..ooooo'oovoovooo.o-o.a--16

C. For the separation of squslene from the glycerides, s vac-
uum frectionsl distillstion was used. To preveat the cracking
of the sguslene fractiocn, it was desirable to introduce dried
CO2 ges into the vessel during the vsouum distilletion, z2ince
squslene has six doudle bonds in the strusturs, snd i3 sffected -
by hest or polymerizstion ogents. RS : i

The squslene frootion wos distilled et 23590-2459C under a
vsouus of 5 mm Hg snd the yleld wes L5% (wt) of the shark liver-
oil. The produst was '88“‘ with en equsl volume of 10% solu-
tioa of NaCH st . B

3

sk it o b WG

Thus » freotioa of refined oquihnc ia;ud teined with Jyyl‘om" of
I.O.sf of the sherk liver-oil. :

Properties 6: th-c proﬁm were s :ohou:

Detalty 25/ sriaieeesviveessieesis 0BT
Redwood

¥is. 1o Xo. 1,800 : ‘
.‘ Jmc ’.‘."”.....’.‘.'....."....67
Aﬂhbnlu‘.-.....u-”"::,‘.’:,‘og.uu. »

“Sapoalficstion vAIUS Tie e tee e s T

Iodina 'ﬂluzoé;ooiobooo"-ao--c‘oo’ov-.ooo
our YIS I I T s
Pﬂ;?‘ sesssriy

r e
Yield ( 665'-6totocvic‘o’¢.o'o"oo-oo‘o“’vocolOO
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“end 5% of Ni0
the hydrogens

"Density.25/L.
‘Acid " value: .’ et

Selachyl aldohol g§1§*283
2

X385

weg''used as the catalysti’ - T
ted . product were as follows:"

= rreerees0.21

Todine:.value it deeniosnrivaraevasaiararasecsiesze9s8
i iesvsensensssesirarensnesierie Oy

... Refining ".'v"{methano:_l,' tgﬂeaéiggﬁ ). The squslene’ vias'"contémig
nated by e presence -of higher alcohols. These higher alco~
hols wers mainly selschyl alcohol, and some ohimyl end bstyl

aldohols, [ i . e .
B.pt. 236-239°C/5um Hg
(CH4(CHp)7CE - CH( zcnchOHOB;fgg) '

, g0
.Batyl hol - C21H, 1lt. . 6
2ot ofobuar, cpmucy malt w

“In the hydrogensted ﬁguaieixe fraction, these slcohols (madnly .

3 melt. pt. 60-60.5°C.

hydrogenated selaohyl eloohol and the so-oelled batyl aloohol)
orystallized out snd.the oloud point of the ‘hydrogensted sque-
lene frsotion was ra_i.sed. S S Lo N

These ,!ﬁéne‘r alcohols ier.‘ removed by washing the hydrogensted

‘squalens fraction with 200% by vol. of anhydrous methanol.

The squalens was availsble for msny uses and had ‘the following
properties: o

¥ield £or shark 11ver-0ilicecesscacssccscees 22.9
DonBItY 25/ keeccsscssonsoescssrasssscseses 8.8100
Vis. in R;ﬂuood No.l

st 3 ecessocsssssssassscassivsssccsss 110
Pour point, (°C) . cesessaseses =55
Acid voluB.cctnnacen cevacses 0.02
Seponification ‘velue eesss 0.50
J041ine Valu® .especccccsccscsce «s 10,00
AniXine poln‘| (60) esssssssense sese 120

It wes intended to use this refined squalsne freotion for the
asaufecture of No.2 precise oil sad the oil for the fls ‘or oleo

~of aircreft by mixing with s refindd ainersl oil from Kiizu crude

(¥o. 1 preoise oil).

“whis wes not done in sotusl spplicstion snd no dste for such

aixture wes sveilasdle.

IIZ. COMCLIITONS

i SuSeTy 3abls 18 given in Table VIII(0)21 which ahiws The ubs. ...poBiticas
«nd flow oharucteristics of the precisc 0f)o disounsed In-tHiB e,
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K:38(N)ze RESTRICTED

BvCLOSIRE: (52

' Table’ eI(B)Zl"
CHARACTERISTICS OF:

n‘o:‘z’“rm 1se|N
BT3B e

No.l Preoise
ofl™~

‘| Freotion of. Niizu S ) IS R P TS B
crude ofl used = .. 29%-’37%, S 33%*131%”'1"‘ :
for the preparation I PO RS | -
of precise oils .. . .1 . - R ) B IR B
' Galoulated boiling G T e e e AT .
point- (°C) : 250-345 1.335-360 °{ . 360=410 | 340-410
Composition of o e e T
precise oils ° 250-345. | - 335-360- |- 360-410 | 99.8% vol.
{oc) o - : " fof this
“.fraction
“0,2% vol._
-of. rape ‘seed
: ) ‘ soll ‘
Propertiést ‘ R : = B E ~ . T:;‘;; "‘ Af s ' : '_.’ o >_
Density 25/L . . | 0.8895, -,0.8992 . |.°0.9169 {. 0,9060
vVia.inRedwosto. ' B
1 sec. at 10°C 131 2,6.2 |- 562.,6. | 508.8 -
Vis, in Redwooa No. )
1 sec. st 30°C 62.2 90.2 . 160.1 152.6
Calculsted viscosity N )
index . - - 18.4 =-31.3
Pour point (°C) . =55 -50 =49 -47
Acid walue . 0.01 I T 0.02 1 0,02 o1 0.03
Saponificetion value 0.12 . 0.15 0.15 0.22
Evaporstion loss st : - . B &
tor 5 hrs. (%] = 0.25 0.23 0.5 | oas




‘RESTRICTED X:38(N):8
" Nos | Fraction’ | Boiling ‘| I()m;i;. Flash..'| - ‘Vis. in Redwood Poui:t :
L ot distill~ |. temp. | (25/4 p,o,in,t- ~ | No. 1, sec, po .

; at-:l.on (’) ©Cy - — %ﬁ" = X (Oc)'
S _ at 30°c. |at 50%- | .
1| 29-33 | a2s0335 ; o.%0 | 132'_1 aof - o3es |55
‘2 | 33-37 | 33535 | o0.906- | 55 . K05 |2
23 srem T | susak0 | oo} 1 69" 46,51 =49
-t m-us | a0l o9z [ a6 92.5 53. | 45
5.} w9 370380 | oyl | 1M 133 6l ~41
"6 L9 - 53 380-390 | 0,938 | 185 a5 |7 ez .| 36
7 | s3-57 | 300 | oz | 193 32 ny | -33
8| sy-@ | a0 | osr |Tigs 67 18 | -30
9 61-65 | 4435 | 0.953 | 209 3w -25
20 65 - 69 wswo | o959 ! L8l -20
Tuble ITI(B)21
HAVAL SPECIPICATIONS AND THE PROPERTIES
O® NO. 1, LO. 2, #0. 3, NO. &, PRECISE OILS
= T .
{ P 6P/ |v1s, tn mecuond W, 1, eec. roer |acta | ssponitics | Evaporation,
pcgat valus tion 1oes (%)
at 10°C at XPC (%c) alus
¥o. 1 Presise 0.8095 m- B * 3 -5 |om 0.12 0,23
n oK > Uy > W < HS[6 > 6i =176y o
No, 2 Frecise 0,072 ub,2 90,2 -0 |o.02 .13 %]
X:E W 5|, R <] B>0L S| 6 | e3>
No. ) Irecise - :
ou 0.9y 2,6 | IR 4 ooz 0.5 > .13
Vs | om s S| w =] wS|on Sled o | ot
Ne. & Precise - 0,9000 08,4 1506 O Y o2 0.13
S [ W L1750 TS e |7 eSS

SAfver 3 hre oa 100%C,,

Wtat In U dide of Mo,

: toapreved 30 e KLLON

Rosetlion mas aowteel
nngtmsm.

251
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et
Toidate

“Yield from cocoamut 01l R T
_ Density - '

Ratractine e

“dcid walug

Saponification valus. -

" Todine value

‘ Table V(B)2)
YROPERTIES OF POLYUERIZED DODECERE FRACTIONS

Fraction/Sm Vis, in

Yield, | Density Redwood Pour
(vt €) | (25/6) | ¥o. 1, sec. at X°0 r‘:cn;z
"5t drop-l40°C | LT} |0« 7025 - 37 70
140°C-160°C 1.7} 28.4]0.789% 35.3 T 82 .98
160°c-180°¢ 2.0, 0,7963 Ao 1 -0 12,12
180°0-200"0 AT 0.8083 52,1 - W.67
200°6-220°0 96 0.8U8 © 688 en . 16.42
=Pouc’e | v.2|  Joear | 52 | - %00

59, S 1
240°0-260°C .71 |Ow 2.5 1758
P R B\ X

$

Ry
- 260°0-280"0 2al  |omeo 2% |
2°030s | wa] Jowm | or - -3 Tam
300%c-28 18,2 Q8508 32339 0.3 2%




RESTRICTED

P& O

© atdon .
e " iees(®)
Precise 0.8938 | 15445 tricée L 0u5k . 0,09 .
.s?tim ‘ .oz) 600 ) _156& ?—'_5_05 L OLY L 0y P 02>
notn aucuon m nm.rn in ni ctéoh ﬁ'm Wi 56 éorrosiom.
T fable: v:ri(a)z
PRoPEnmS or cqggqggxgs_m stci‘AL mc:sz OIL .
T B . dng polys : Thd ninofaz The mixed
7. mérized ofl. : Quot (apeoia re-
R T T SO L cise 0il)
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“ENCLOSIRE  (B)21,

NIIZU : ORUDE lOO%

VACUUM . DISTILI.ATION

P2

45%-45-“4%) ",4I%-57%',(!6%) -_-33%_-4|%(e%) - 29%=37%(8%)
(370°C-380°C) (360°C-410°C) - '(335°C-360°C) "  (230°C-345°C)

o e e bkl
B R WASHING 26%VOL.OF CONC. H !:L;
. B30, WRoHe ﬂmos)

= AT ORD.TEMPR(TWO'
[RAPE SEED on.] ~ T . A
ALKAL! WASHING 100% VOL. OF ALKALL . =

| I - (NaOH) AT 50°C-70°C
VIATER VIASHlNG SEVERAL TIMES OF EQUA!.
I ] l - VOLUME OF WATER AT S0°C-
: 70°C
'ACID .CLAY

DRIED ACID CLAY (5% WT)
TREATMENY = 7 soec-120°C

02% U :
0.2% —19.8% 99.6%
BLENOING OIL NO. 4 : NO.3 NO2 NO.{
FOR NO.S PRE-{ | PRECISE] ER!CISE PRECISE]| PRECISE
1L o olL oiL olL

(8.8%) ' (8.8%)  (4.8%) (5.2%)

Figure 1(8)21
CANLFACTURE OF PRECISE OILS FROY N1JZU CALDE
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X-38CNY- ¢ RESTRICTED,

SENCLOSTRE  (BI5Y:

[ cocoANUT. o1

REFINNG

' HYDROGENATION
0.4", ) .J.v" ‘j' i

| HIGHER AL oHdLsJ

._‘,

VAcuum FRAOTIONAL
DIS 'n L,LATI ON

| nout- ‘FRACT!ON H No.a FRAc'nonj i 6'3 FRAcﬂoJI NOA chmon 1
- OCTYL. A:.gouot. “.LAURYLALGOHOL ™ ceﬂn.:m.doaot.

_ISOPROPYL: -
ALCOHOL “{12:6%) t228w (zaox)
(1.5% ;
'Rmﬁms _ ou.,ﬁ.so,,
m—:mmnmou : 4
——|—'A<:|o CLAY AT 300°C
| DODECENE
(18.7%) meluon | :
VACUUM FRAC- ‘
TIONAL msr
[vo.t ch'non | 1 i_g,g Faac:gou ll m FRAC.MF—J
L = 2000 - ~ 200%-300%0-.; ;- :300°0
{01 [RAW" Donecl-:m-: |_) \

(MBW

Figure 2{B)2 .
FEEPARATION OF m\:



RESTRICTED X-38(N)-8:

ENCIDSURE(8) 21,

100% ‘|1RAW DODECENE |
Sl S 1)I0%VOL.OF 1 NJHCL

REFINING . . 2)50%-100% VOL. OF 5% NaOH

<] .. -3)SEVERAL TIMES WITH WATER -

95% [REFINED DODEGENE] .

POLYMERIZATION

- [POLYMERIZATION PROGUCT |

8%

s DECH%(JRiNATlOﬂ

66% | DECHLORINATED OIL |

VAGUUM FRACTIONAL
DISTILLATION

i ! : 1 . 1
Loss ~|180°C 180°C-300%C - - 300°C-
3.0% 12.1% 38.9% 12.0%

SwuxHe

BLENDING WITH 19.8% OF
NIIZU REFINED OIL AND 0.2%
RAPE STED olL

NO. 3 PRECISE
-QIL:

) ~ Fagure s)
STEPS IN SANUFACTUAL OF. 80,3 PRECISK
OIL FAO¥ RAY DODECENE
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