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The obJject of this study was . to find the optimum operating
“conditions for the manufaoture of aviatlon gasoline, by
high pressure hydro-cracking of pine resin, The semi-solid
fraction of pine resin distilling above 300°C was hydro=--
cracked in an autoclave using Molybdenum Sulphide (MoS4) -
catalyst and a 70% yield of cracked oil wus obtained cgn—

. taining 40% of aviation gasoline with an octane number of

I, INTRODUCTION

A.. History of Project

Very recently, in response to the urgent demands of the war, pine resin
was investigated as a source of aviation gasoline. No previous data
were available on this subjeot. ..The key point of this research was .to
select proper reaction conditions for hydro-oracking the. very stable
pine resin, with high content of acidioc matter (phenolic acid and abieti
acid), so that high octane aviation gasoline could be obtained. -

B. ggy Research Personnel Working on Project

Chem, Eng. Lt. S. INABA
II. DETAILED DESCRIPTION

" A rotating autoclave of 2-5 liters oapacity was used for these tests. Con-
tinuous pilot plant experiments werse not made.
Progerties of the raw pine resin are given below. The fraction bolling above
300°C, (about 50% of the raw pine resin), was used in these experiments,

This fraction at room temporature was a Hard solid of brownish color. Upon
heating to 80-90°C, it became a viscous liquid. 2
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p ............."...."...‘..'...'............3#6
F.B.P. no.too--oa'ooooccotvao'vccootoc000000-000354
Acid Value .ﬂ.........-......................;..122
Sﬁponificﬂticn Value ot{tucooo}oocnooto-nnc-oubol35

Physical and chemical properties of products are tabulated in Tables I(B)8
and II(B)8.

III. CONCLUSIONS
As the result of the autoolave tests, it was found thut by high pressure

hydrocracking of pine resin under the conditions of 200 kg/cm© hydrogen pressure,
430-4509C temperature, 2 huvurs reasction period, and using Molybdenum.
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Sulphide catalyst, a good quality gasoline with 93-94 ootane number {0.15%
;..;lgig—);cbu;d;;bezpréd&e& e o s g 748" GUL ShoTt due Lo the
end. of the war, It was planned to. investigate this process on pilot plant
scale, partlcularly to develop methods for handling the high viscosity
melted pine” resin.in.continuocus operation. ~Further work to develop stronger
- and more aotive catalysts algo was plainned, ) T

4

L '*':"'I'able CL(BYG e e
CONDITIONS OF REACTION AND PROFERTIES OF PROLUCTS
, ' (Autoolave Test)

Exp. No. ]
- 1 2
Catalyat KoSy a3y
Reaotion Cond{tions .
-~ Roaotion Temporature, °C L0 450
¥irst Roaction Fressure, kg/exn? 100 93
" 'Piral Reaction Prossure, kg/cn® . 65 63
- Highwst Reacticn Prossure, kg/oa2 220 225
Reaotion Tims, hours H 2
~  |Products T
Abgorbed Hydrogen wi. $ of Raw 041 hel 46
Tiold of Crackcd 01} wt. ¥ of Raw 011 68 70
v HALOE Whe % Of RaW DEL e B ¢ 2 S SN
Aoldio Matter vol. $ in Cracked 011 1.0 0.5
Bpecific Oravity of Crecked OL1 0,7859 0.7200
I, Bs Ps of Crackaed OU1 % 39 38
108 Boiling Point of Cracked 011 OC 72 63
20% Boilicg Polnt of Cracked 011 O¢ 9% 3]
J0% Boiling Point of Cracked 011 9 105 204
407  Botling Polat of Cracked 041 °C, 18 116
508 Bofling Point of Cracked 011 %  _ 3320 1o 13
B 605 Dolling Polnt of Craoked on % 15 159
70% Bollirg Point of Cracked o1 % 126 182
808 Bo{ling Point of Cracked OL1 90 199 192
90% Boiling Polnt of Craoksd 011 O 210 203
97% Bolling Point of Cracked 011 Op 23) 220
¥inal Boiling Point of Crasked 011 °¢ 263 252
Total Distillate {vol $} 95 R
Rostduo (vol %) 2 1
Loss (vol %) 2 1
Rosfdual Gas Composition (vol %)
0y 0.2 0.3
02 0.) 0.4
Colay 0.9 - 0.5
co 0ub 0.3
Gy, 2 16.5 17.5
By Lo 7842 76,2
¥, : 35 4.8
n. (Carbon auaber) 0.9 0.6
Tiold of Aviation Gasoline from Craoked 011
vol & 37 10
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‘ ' Tahle II(B)B o
PROPERTIES OF AVIATION GASOLINE
‘Anfnnl mre_mesf

_Exp. No.
_ 1 2
Reactlon Temperature, % . . . .. fsw0_ | w0 "]
Speoific uravity D}5 . ; : 0.7778 0.7614
Acidic Substanoe in Aviation Gasorine,vol., % 0.2 0o
_ |Fraotional Distillation,’c ‘ . )
" Initiel Boiling Point , 42 _ 3344
- ~10% Bolling Polnt - : % | 63.8
20% Boiling Point T : 9% 8042 .
. 30% . Boiling Point , ‘ 101 : 97 obs
40% Boiling Point 108 105.6
50% Boiling Point ’ ' 110.4 108.6
60% . Boiling Polnt... . . e} 12045 - - | 11845 -
704 Boiling Point 132 130.8
80% Boiling Point : 147 147
. 90% - Boiling Point . 160 162
974 Boiling Point . 170.4 168.5
Final Boiling Point . , Claes 1L
Total Distillate vol. % e 95 L 98 )
Residue 3 1
Loss ' ‘ 2 1
Composition vol. %
Unsaturated Hydrocarbon T 3.0 0
Aromatic Hydroocarbon B 2
: Naphthenio Hydrocarbon 243 o 3044
Paraffinic Hydruoarbon : 51y 4546
Aniline Point =~ . ‘ 60,7 .o le2
Octane Number _ |
Clear ' ' L 7800 79,0
With 0.15% of Lead - . 93.6 9442
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