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) -4 daifficulties:of:importing: crude-oil to:
“manufacture’dero-engine;oil; oracking of: fatty acids:-to:
“plefines iwithialkali<carbonate. catalyst:has’been’: < " ..
‘experimented with' in: gome-of ‘the’ chemical laboratories .
in-Japen, :We have studied the cracking of fatty acids ..
of.‘cocoanut oil:with-soda-carbonate;:to: geek ' the.suitable .

conditions of ‘temperature. and space-velocity in the:oracking:

of fatty aclds to get good lubricating oil with high yleld.
.We:also wanted to know what is the best carrier of catalyst..
and,  in“conformity with the reports from other laboratories

_such.as _that of the Mitamul Chemical Company, cokes and - '

‘pumice-stones were used. ) . .

This experiment les not yet been completed, but to obtain a

“‘oracked -0il of good quality with high yleld, it seems best

"'to orack fatty acids at the temperature between 500°C: end
5250C and space-velocity of 0.18. .

Y.  INTRODUCTION ~ - - -

A.'v ;,H’iatvo'ry of Projeot o

‘Because of the ‘difficulty of mporting crude oil to produde aero-engine
oil, its production was intended from fatty oil by cracking fatty-acids
to olefines and polymerizing the olefines,

Research was carried on from Kay, 1945.

B. Key Rescarch Personnel Working on Project

Chem, Eng. Sub, Lt. T. SAKURA.
II. LETATLED DESCRIPTIOK

A. Desoription of Test Apparatusn

Through the atoigook of a'separating funnel fatty acids were dropped into
& quartz tube filled with oatalyat, heated in an olectric furnace, the
tempernture being measured by a theraocoouple in the catalyst zone,
Cracked oil was omught at the first trap jointed to the tube, the rensin-
ing 0il vapor was cooled thro a spiral condensor ané caught at the
sooond trap, and the gas was disoarded, Diameter of the quartz tubo was
2.3om and the longth 1 meter. A simplified flow diagres io shown in
‘Figure 1(B)lk. ; - o

B. ZTest Prooccdures Dotails of Test Proosdures nnt_;t:o)n(dluo'na

ncg aoids were molted by the hoat of tho elootrio furnace and dropped

in the tube naturally through the stopcook. Upper part of the quarts

tube-13-Filled with-carrier-only ond tmuehthn zone . fatty acids were.
proliminarily hsated. Tho objoot of proliminary heating is only to keep
tho tomporature of catalyst @ono suitable and thio doecan't efTfeot the

_quality and quantity of the oraocked-oil. To keap-the oondition of
catalyst constant the length of catalyst Zone wea rixed at 50 ca, e
surface of tho oerricr of oQtalyst becomes covored with cardonized oid ao

- the mtwngmudn and fatty acids cannot flow through and so the

average 410.of overy plece of carrier was fixed at 1 ca, The mothod of
oovor. punioe-stone and coke with soda-carbonate 1o ao followas
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ENCLOSURE : (8) 14

At Tirst pleces .ortCarrle_rgar‘e.’,pml-.cj;;ln{at-;gi;urdted‘:\sblut:l,' .of: soda.
‘oarbonate at 809C, kept at ‘that témperature ‘for about two hours: to: y
the carrier absorb:the sélution :-adeqnately_',;’eand;,.then';,c,ooled' Atter 2L
hours‘.the" carrier which:is: covvered:with‘forygtals:'qr;_,salt,:i removed and-
Aried. Betore‘the,»experl.mantzthe tube: 1s:blown down 'with.air 5009C
to dehydrate the:catalyst.. It:is: noticed that:the:catalyst:bsoomes:- .
quickly inactive after passing 200 gm-of: fatty aolds;: Hence, Tor the ' .
purpose of keeping the ' condition of: eatalyst' ponstant. in every experiment,

200 -gm of .fatty acids ere: passed:and the experiment is:stopped.

The temperature of reaction: While the temperdture necessary to orack is :
_reported to be about 525°C,: experiments were made at 4,500C, 500°C, 525°C
and 550°C : - - . ' T e T e BT

- AY

Volume of passing: It was noticed that the space-velocity* of 0,18 1s
‘better at 5250C and in this *ube this valus of S V: means the passing of
60 gu of fatty acids per ‘our.. Then we .vary the volume of passing from
30 ga to 100 gm per hour o survey & good ocondition.

Since the diameter of the carrier is relatively large compared wiva tTne - .
diameter of the reaction tube, we define 8 V as gu/hr/s where 8 is the. -
total supface area of the pleces of oarrier oovered with catalyst express-
ed in cm?. This value can be calculated, regarding the shape:-of the. ...
carrier as a.tetrahedron lcm in diambter. . Correctness of .the 'caloilation
__can be ascertained when we: measure the total aurface area of several.: .
pieces of oarrier. ) S o - R

Characteristics of cocoanut oil fatty scids:’ density (420)0.865 ‘
) s \
Average molecular weight 190-200 (This valus is derived by the experi-
mental formula 56.11 '
MW= 20 x 100)

Aoid value = 280-290
Jodine value = 2.3
Through the curve of vaouus distillation it sesms that fatty acids oon-

1st mainly of lauric acid i and partially of Caprylic a
355(082)60003. Capric acid ;t%)'ﬂg‘ooa 4o MyTistic scla. mgma):n%
[ )27 . . .

 C. Experim:ta) Result E

The results abown in Table I(B)ly indicate that the yield of ‘eraoked 01
boiling from room temperature to 300°C, is relatively small., This is
Bos toSthe fact that the fractiop of higher doiling point than 300°C is
not yet cracked and OCRTALINS MAnNy OXyged” “as dstermined dy .
o;’-nul analysis. This will interfere wi o polymerization.
There appears to be o difference Detwesn 0Okes &nd pumies-etons as the
catalyst ocarrier. Wnsa ‘solome of Tasty acid chargsd increases the. yield.be-
comns good, but the esid velus of mmgbd oil increases sni the Iedine
» - = ----—----—---n.----~~--,.--—,-- - W A e W
*galoulation of 8 Vi Ordinarily the meaning of 8V u‘uﬁ;' 'Y whare g1 »
put in 5:&&:’. 1volume of -the aots of u reaation tube ¥ /‘ with ang'. .
eXpress o ~
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g dnd:/the oracked 'oil is-not suitable for pelymerization. . This:!
that g,f_atty\"apids,ncould" ot be oracked completely and go.down = -
yeing reacted.: 1,50°C; 'yield: and .quantity of the ‘oracked oil is -
ut ifrom’ the point of view-of* practical-application:the’-volume:of

‘gocd ;] , oint - . passing

is:toosmall. At :500°¢C and 5259C,‘ near the. volume of passing 50-70.gm/hr | .

(S V:9.15-0,21), a:cracked 011 was obtained with a high:Iodine Value and dow,
iAti.'-VSSMcj»_ratty -

Acid Value which is estimated: £e:be:good; for: polymerization:
‘acids ave quickly cracked to gases. ‘- ..l

FE R ¢ Sl T EORRA S S X el e Tt L N . s . .
In comelusion, at 500°C and S'V 0,18 the: order of oracking is desirable judging
from .the value of S.V.end I.V., put when the volume of passing is ldarge, A.V.
is comparatively- ge and the oracked oil sontains comparatively large quan=~
‘tity of unreacted fatty acids. - A . PR S

our experiment is not yet finished. Ve ‘have to.investigate how to separate
oxygen compounds from-cracked o4l or to £ind a method of analysls of oxygen
compounds contained in olefines.  F¥or this purpose it is proposed ot investi-
gate ketones contained -in-the cracked oil by the ultra-red absorption spectrum,

‘I-rattyfAcidsla

- {Cracked ‘with- sodium-carbonate)} -{In quertz tube)
Gracked 011 Graokes Ges
(at the first trap)’

[oooled through condenser with water)

Lighter Cracked 04l |cnoxoa Cas
(at the second”trep)

(e

Flgars 3(8)34
~STNPEIFTED FLO¥ DIACRAN SHOBING. FORRATION
OF OIL FRON FATTY ACIDS
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ENCLOSURE (B)i4”

'Table I(B)14 -
cormrrzons 'OF - CRACKING AND PROPERTIES: OF THEIR: pnonvcms
Volume e Yield Product “iAcid i Iodine )
S .(,3oo9c) (vol: Value ‘Yalue -}’
. R pass ‘(gn/hr) 8.v. | T T yleid)- 1A (I.V.) :
450% 20 0.06 81% | -s20 | 10 | a6
17 30 [ow9 | 258 | 750 12| 1220
40 |o.12 | 30% 1200 - | 21 | ma2= |
.50 lo.s | 286 | moo | 36 | 101 .
500°C ;30 |0.09 f-27% | .810 | 16 | 162
40 0,12 2% CBLO - |22 L
.50 {015 |o3ag 17000 | 2000 136+
60 0.8 | s0% | 2400 |27 | 140 -
70 Jo.2a | 328 | 2240 39 | ns
525° 30 0.09. | 29% 870 | 15 162
40 0.12 4% 960 19 154
50 0.15 317 1550 22 u7
|60 0.18 424 2520 25 UL
.70 0.2 | 33 | 2010 37 124
100  |0.30 ng 3100 58 107
550°¢C 30 0.09 23¢ 690 19 152
' 4 |oaz | 22% g0 | 21 | w9
50 0.5 | 2% 200 | 26 | w7
60 Jo.28 | 29%. LATRO - 261136~
70 0.21 | 268 1820 39 129
00 |o.20 {306 | 3000 | 62 | m6
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