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~The~object-of-this-project-was-to-determine-the-optimum——
operating conditions in the hydrocracking of soya bean oil
for the manufacture of high ootane aviation fuel. It was
found that by hydrooracking soya bean olil over Mo85 cata-
" ‘lyst’ at 1,0 space veloelty, 200 kg/om? hydrogen prgasure,
and temperature of 420-45000,, an aviation gasoline was ob-
tained in 40% yield, which had an ootane number (with 0.15%
R lead) of 8085, - . . . . .. o
I. INTRODUCTION
This project was started in January 1945 in order to obtain an additional
source of high quality aviation fuel., No previous reports or data were

“available on this subjeot. ’

"In order to f£ind comparatively good conditions for'hydrooracking soya

bean oil, experiments were first mads in emall autoclaves of 2-5 1liters
capacity. Molybdenum sulphide, (MoS3), was selected for use in the pilot//
plant after testing several oatalystsd, inoluding molybdenum oxide (Moo3),
‘niokel oxide (Ni0), tungsten oxide (WO3) and copper oxide (Cu0). The
optimum reaction temperature and hydroggn pressure were determined to be
in the range of 420-450°C and 200 kg/om%, respeotively. Next, experir
ments were performed in the small scals, continuous type pilot plant,

The pilot plant used was the same as that desoribed in the authors report
on the hydrocracking of pine root oil. Although many unsolved problems
5t111 remain, the results are given in the following paragraphs

’iI.lr N.Aém,.h B
Properties of the Taw material are tabulated below:

.

Specific Gravity &t5 vessssaasessssanses 0.9204

Boiling Point Oc XXX EEEXN IR ERN NN E N NN 300-320 o
Jodine Valu® sesesescssssce cescsaee 109.45
Saponifioation Value 6ssesnesscsvsessece l65¢31

-~ Fraction Distilled at 300%C% .eecvessvoses 1hed -

.Records of experimental data obtained on autoolave scale were destroyed
%g(g?ggst 1945, Pilot plant data are sumearized in Tables 1(B)18 and

The main problem in this process was to discover the best catalyst capa- -
ble of producing aviation gasoline with at least 91-95 octane number.
Various additional catalysts were subsequently tested on autoclave scale,
inoluding Cr,04, Fey03, FeS, VOz, Ti0p, and thelr mixtures, but only with
T10, catalyst Was it gossible t0 produce a superior gasoline with an
ootane number of 87. Pilot plant tests were made on Mo3,, whioh was the:
best known prior to discovery of the Ti0p, but it had a ghort life and
produced a lower ootane gasoline. ‘

i
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111, GONCLUSIONS

_An aviation gasoline of sufficiently high ootane number could not be
—obtained-£ron-soya-bean-oil-by.means.of high presgure hydrooracking with
MoS3 oatalyst. The most important problem for future study is the dis-
covery of a more aotive ocatalyst for this type of hydrocracking, Because
‘goya “bean-oil-is -composed of long paraffinic chains having many unsatu-
rated double bonds, it is possible to convert it into iso-paraffinic or
_ naphthenioc hydrocarbons with high ootane value. Therefore it is belleved
desirable to continue this study, putting stress on catalyst lnvestiga-
tions, As a result of these experiments, it was shown that an aviation
gasoline of 80-85 ootane number {0.15% lead) could be obtained in yield
of abqut 40% from raw soya bean oil under reaction conditions of 200
kg/om* hydrogen pressure, temperature of 420-4500C.and space volooity

about 1.0 over MoS83 catalyst. '

Figure 1(B)18
AUTCCIAVE (51) N'SED IN THE CRACKING OF SOYA BEAN OOL
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" Table I(B)18 "
" ... MBACTTON CORDI?IONS & YIEIDS
L (PilohFlant. Togt Data) .
= T o, =
e 2 3 4
7 Catalyst : W3 | WSy | WSy | RS,
Resction Tozperature G Tl k. 430 . ‘50 470
Prehoaters Texpersture °C 300 300 300 300
PSSOy B B e D po g [
_Reaction | .Charged 011 ‘lat/he o 2,8 | 28 | .29 3.05
Tolal Charged 011 Mt 2,17 5.7 | Mm | A0
Charged Hpdrogen Gas »/ar 3.3 312 BN A -’
P ——— %36 | 62 | 26 | 2w
Space Velooity (liquid) 1.0 1,0 10 1.0
fun length hra, 8 2 6 8
Total Liquid Products 1at, 2,21 582 | e | 17m:
Liquid Products 14t/hr 3.22 291 2,46 2,16
Produts Total Discharged Oas u3 15,9 416 1,38 16,12
Dischargod Cas nd/br 194 2,08 2,26 2,
Water-at$ of Charged OLL 17 116 20 | 2%
| Abeorbed Ex-wts of Charged 011 5.68 (83 5042 4,81
Yie2d-wt§ of Charged 041 7.6 82,4 65.6 %.2
Yiel4-vol§ of Charged 011 9.1 | 100,0 &1 709
T [ Kotte Hatter 1n Creckad 01 VAR 2,0 [ 0 [
Todine Valoe (2, V.) 1217 697 .19,
Saponificatica Yalue (S.V.) 0,536 1,%9 0,69
Speottio Oravity (8,0.) a5 07566 | 032 | 0720 | 0,73%
Initial Boiling Point (I.B.P.)°C £,5 10,5 4.0 0.0
0% Boiliag Potnt ¢ 93.0 [ %) 5.5 65,5
208 Botling Point o0 16,2 9.5 .5 91,0
-:..-jCracked .- }.30f Pofling Point ... 150  Jage .| &0  [1me
o 40% Bolling Point 90 22,2 | us0 90,6 | 136,0
508 Boiling Point B m,2 jwso 1o [170.5
605 Bolling Potot ©F 2060 |25 [ams [2s0
708 Boiling Polnt &~ R 4.2 (22,5 [0 |20
808 Boiling Point 0 9.5 306,0 270.0 303,2
90% Boiling Péint ©C 8,0 |ame  [2080 380
. Final Boiling Poixt (F.D,P.) RN ESET
Total Distillgty Volf 7.0 96,5 95.0 | 940
Residus Yol 0.5 1,5 .35 0,8
Loea Yol$ o 2.5 2,0 3.65 5.2
ooy vas 0.1 03 0.2 ‘0.2
o 0, Yas 0 [X} 0.1 0.3
Gan Ol Vais 9 5.6 5.0 4.8
co  Vaf | o 0,2 0,3 0,2
B, VoS C e 12,0 7.9 73,8

1, (Carbon Humber) ‘0,6 0.7 0.6 0.8
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. moﬂmm o Lv:muou 0ASOLTIE PRODUCRD
(Pilet Plagt 7, DUCE

258Dt} e
‘ ’ ‘ v . \:’,f ”‘&mlio.; " :
Roaotion Temperature 6 .| 420 . lam0 - |0 | 4m0
xm:::“ Specific .F’?;!Y.lﬁ!i.(?,-'ﬁ-)...ﬂ?, 001030 ] 0,696 | - 0,6020.f 0,690 |
[ Acidic Matter in Aviation Gasoline Volf 0o - o 0 o 0
Initlsl Boiling Polnt (LBP) % | 3,0 _ | 450 - | .0 - | 40.0
10 Boiling Point % | eno 65,0 5.0 5.0
-+ | 20% Boiling Point °C . : 7.0 750 | 72,5 66,5
~ | 30k Botlng Potnt & . .. .| 'ga5 —|-g5.5 - | ers 4.2
40% Bolling Point % ' ] 984 |90 [oo0 | 7m0
50% Boiling Point oC g 107.6 02,0 | 98,0 89,0
. | 60% Boiling Point oC w0 {110 109.0 | 99,0
Fractional 70%, Boiling Point ©C 19,0 120,0 120,0 107.0
o | 8 Botiing Fott 0 199 |10 (130 |10
'90% Boiling Foint ¢ 156.8 5,5 155.5 132;2
97% B61ling Foint °¢ . | 85,0 170.0
'Final Boiling Point °C o 188.0 185,5 17.0 164,0
Total Distillate Vol 974 98,0 93,0 95.0
Rosidue Vol% ) 0,12 0,6 1,0 -
-Loas Vol - - - B B4R B N A B 4.0
Y181d-Vol# of Cracked 041 T 48,0 649 51,0
Unsaturated Bydrocarbon (U.) Vol% 0 4,0 0 0
Aromatic Hydrocarbon (A.) Voig - ' 6.0 8,0 16,0 8,0
Composition | Naphthenio Hydoearbon (H.) Vol$ 60 | N B X I Y
Parat’ﬂxﬁo Hydrocarbon (P.) Vol% 88,0 88,0 7.2 | T.6
* [ antitne Potat (a.7.) o¢ 81 | M1 |-6nz | 653
Octane Glear ’ . 59.1 58.0 60,3 62,3
| Hosber With 0,158 of leed ' 8.0 | 8.4 . | 853 | 85,4
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