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v Aviat;ioﬁ gesoline was obtained n- 0il by therma]
o oraoking . in an® autoclave’, ""Gasoline was ‘produced “in. about
* -~ 20% yield ‘with an ootane value of. 88,9 with 0,15%-lead. . . .
I DNERODUCTION: T T T T L
In Japan, research on the preparation of gasoline from. soya=bean oil by -
heating with Japanese acid olay had been previously carried on but avia-
tion gasoline was not successfully prepared. The present research was
undertaken to investigate preparation of aviation gasoline by thermal
cracking of soya-bean oil under high pressure., It was hoped that isomer-
ization would ooour duriug thermal o_raolging under ‘these condition,

from soya~bean. oil by .therm'al‘ o

These studies began in October 1944 and were contimued .until the. present .

time,
‘Bs . Key Research Personnel Working on Project
r Chem. Eng. Commander H. FUJIMOTO.

' Chem. Eng. Lieutenant N. SAKOTA.
II. DETAILED DESCRIPTION

'*_*!g'.” 'Test Apparatus o

The apparatus used in the experimént was. a horizontal, 10 liter rotating
autoolave, .

B. Test Procedure - )
400 grams of the oil, with properties shown below, were heated in the
autoolave at 470°C for 30 minutes, The pressure was indicated on & mano=
‘'meter attached to the apparatus. The chemiocal changes taking place dur-
ing the reaction are indicated by Figure 1(B)17,.  The gasoline. fraction
boiling below 170G was washed with 10% H,80, , then 5% NaOH, rectified,
grie;l_mvivitg anhydrous Nazso,’, and the physioa.‘f and chemical properties
etermined.

Properties of Charged 01l

D%g o-oaa-c-c-a-ooacoco,u.-coa.-.o.-noooooc 0.925
R20
Acid Value -vlooo-aannoaouan-cau-ncoooon-oo. lcl}s

Saponi,ﬂ.oation ValU® ceacanevecsnssncsscn 188.5
Todine Value oo"ol..oloooco‘otoolo.t.u.o.'o 138.0

C. Exporimsntal Results

Data on thermal, oracking runs in the autoolave are given in Table 1(B)i7.
A materlal balanoce is 'given by Figure 2(B)17. The total gasoline from
61l runs has the ohemioal and physical properties shown in Table II(B)17.
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'"IIIT“’“OONGLUSION :

Soya—bean oil heated to u5o°c, was. oraoked to liquid and- gaseous subsﬁanoes.‘
na*rmtrarwa'ri

..gasoline was 88,9 (leaded 0.15%) snd\about ao% of. the Traction was oomposed of
-aromatic hydrocarbons. The cracking' of soya-bean oil is a possible souroe of
'supply for-aviation gasoline ‘blending: stook.- ) e

. The high octane of ‘the gasoline was due to the presence of ao% aromatios form-”
ed by the arOmatization of pararfins during the reaotion.

“This prooess 'was not used on a oommeroial soale. Engine perrormanca ‘data.on
the gasoline were not obtained.
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.Table I(B)17
DATA ON THERMAL CRACKING IN AUTOCLAVE

Test Number 62 63 6l 64 66
Max, Press. |(kg/ew?) | 45 | 48 |45 |45 | 45
End. Press. (kg/em?) | 15 15 16 15 15
. 0i1 43,0 | 37.5 | 45.0 | 38.3 | 38.3°
Yields .
" (wed) Water. 2.7 5.0 k.5
{carbon 7.5 5., | 6.3 b5 4.0
feoz ] 12,0 | 12.5 | 11.6 | 12.2 | 145
- o, 0.2 0.1 0.3 0.6 0.5
Analysis - .
of CpHlon lred 40 LS 3eb |- 4o
evolved
. %g§~ co 1 8.8 9.7 | 10,0 | 13.8 6.1
" H, 234, | 22,5 | 19.5 | 17.5 | 21.4
CoHop 2 36,1 | 28.7 | 39.5 | 36.3 | .40.2
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e CENCLOSURE (837 i

L e = C
:*‘“5PR6PERTiEéVQE>cdﬁrbsITE'PRQDUGTLSAM?LE“f
T Tewosust omL | Gasolime
Spec. Gravity 15/4 - | 0.8770 . 0.7831
b ho1d Valug " e Ti o a6 0 i
Saponification Value . 21 o 0

Iodine Value " _ o C 54
. |dinit.pt. % - | e .. 53
B I o U VERUROIN IRV . 3. SR ISR .
20 o 106 » 8
30 T 126 92.5
oo . 146.5 10L.5
ol EN
e 60 e o RO ) 120
70 251 - 13
80 a7 141
30 : 382.5 156.5
95 : 172
Dry.pte O9C. oo do 38700 oo | 187
" | Unsat. H.C.% 6.8
Compositinon | Aromatic  H.C.% 42,0 |
. Naphthenioc H.C.% . 353
Paraffiniec H.C.% ‘ 15.1
Gotane Value with'0,15% lead \ ' 88.9
Yield of Aviation Gasoline wt% of product oil k6.5 -

| 286



~RESTRICTED—

ENCLOSURE (B) 17

\ Time Choary |

Flgure 1(8)17
TYPICAL AUTOCLAVE TINE-TENPERATURE-PRFSSURE REIATICNSHIP (KUY XO. &%)
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TYPICAL MATERIAL RALAYCE
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