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" to:produce ‘aviation gasoline fromi-Sumatra kerosene ‘and from. " | "7
pine root:oil fractions, -Yields of aviation'gasoline dig-- ‘"* ‘"
. tillate were as follow TS SR : :

" Gharging Stock
:HSumatra»Kerosehe.:}..;..;.;},¢ame;w,{.1;25%;bx.vélﬁwg_;;mu
1850 end point -pine root distillate.....70% by vol.

2500 end point pine root distillate.....50% by vol.
- 3500 -end -point pine root digtillateﬁ..;.}sﬁ by vol. °

e s

ylelas”

I, - INTRODUCTION - - '+ =7 . S v
The pilot plent, based on & U,0.P. catalytic cracking design, was completed ‘in
 September 1943, Cracking tests on kerosene fractions from East Indies crudes
“were carried oh until August 1944 by Chem. Eng. Lt., T. KOTANI,”.In this perlod
several xinds of Japanese acid clays and U.0.P. synthetic catalyst were tested. :
. The U.0.P. catalyst was manufectured by Nippon Gasoline Co. and was thought to
.pe-composed of aluminium silicate with zirconium oxide. ‘The U.0.P. catalyst
gave siightly higher octane number (about one unit) but was inferior to Japa-
 nese natural clays on basis of lower yields, higher olefine content of product,
and higher cost of catalyst. The best catalyst was found to be acid clay from

near KOMATSU Clty.
Starting

t _in January of this year, tests oﬁ various freoﬁionébofipine1rootboil
were carried out by Chem. Eng. Lt. ¥, YAMASAKI, ™~~~ 7 ommmmommmm

E

II. DETAILED DESCRIPTION o R

A detalled flow chart of the pilot plant and operating conditions are shown on
Figure 2 (B)5. Catalyst used for these experiments was activated. Japanese

acid clay produced near KOMATSU Clty, ISHIKAWA district. Physical and ohemical
properties of feed stocks and detailed experimental results are shown in Tables

B ?‘3’5'_1;‘5’5!,?;?(3’5f and IV{BJ5. o :

~ The several foed stocks vere as follows: -

a} Sumatra light oil; Shipped from YQ:XAICHI, Second Fuel Depot.
'b) Pine root .oil (-2500C), .Distilled at. OKUMN4, column overhead.

¢) Pine root (Heavy), Distilled at OFUNA, side cut. - ‘
< d} Pine root. oil (~1859C),. Shipped.from YOKUYAM:, Third Naval Fuel
o -+ "Depot. , - Co : C e
. e) Mixed light oil, Mixture of light oils of petroleum origin.

f) Pine root oil (L,0. fraction), pPistilled in batch-type siill at

" TSURUII, Nippon Petroleym Co.. °* .. e

III.. CONGLUSION: : L o )

On the basis of the above experimental results, 1t was glanned to treat pine
root oil commercially according to the scheme outlined.in Figure 1(B)5.

In the above. scheme catalytic reforming would be carried out in simple units

located near the pine root retorts. .The catalytic cracking would be -carried

out in larger more complex units at: central refineries. If surfig;ent cataly- '

tic cracking capacity and transportation-facilities were:aveilable, ‘it would be
-more-desirable_catalytically.-to-orack the two fractions-geparately under op-
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} timum conditions for each fraction, to produce satisfactory gasoline with the
.required volatility. .Two.catalytic oracking plants for processing kerosene = .
ave*been~tnsta&ied~in-5npan~+aﬁ—¥9ﬁkﬁi€ﬁ§%~%he-Seoond~Navai~——
.. Fuel Depot). . Capacity. of each.plant was 2000 barrels/ day. Prooess designs
were prepared -at_OFUNA.on basis of, pilot ‘plant axperiments. L

S It was planned catalytically to orack pine root oil at YOKKAICHI but this was
not accomplished by .the end of the war. Some unsuccessful test runs were made

on a catalytic unit-at TSURUMI. ' It was also planned ‘to construct some 21 cate-

. -alytic_cracking units,- treating 10,20 or 30 Kkl of. cherge per day, to handle

' pine root oil in Japan,_out no unit .was- completed,

" Engine and flisht teqts were made on 40 k1l of final oatalytio cruoked aviation
" gasoline plus 0.15% lead. laboratory engine tests at the First Naval Technical
Depot showed satisfactory results except for tendency to swell rubber connece

tions. This problem was solved by substituting a better quality rubber.
* Flight testis in flighter planes made by YOKOSUKA Alr Corps showed. satisf&cto:y

,;.results' BT
Si . meple I(B)S
. DISTILLATION OF CHARGING STOCKS

'Lfgﬁitgil- Ptgfzggot)011 (~1859C)** (ﬁeavy Fract)f
Sp. Gr. - | 0.822 0,809 0.796 ~0.896
~|1st aropoc [ 81.5 . 65.0 | 72,0 ° 122,0
108 168.0 96.5 100.0 160.5
206 | 182.5 110.5 - | 112.0 1705 -
30% . | 192.0 175 120,0 180.0
L0k | 2025 | 6.0 | 1280 | "189.0-
50% 212.0 157.5 136.0 200.0 -
. 60% "1 223.0 - 162.0 - 145.0 7.0
706 [ 2365 | 7.5 | 1525 2,1.0
80% - 251.0 | 18L.5 159.0 -272.0
905 [ 27L.5- | 2090 | 166.0 - | 8.0
95% _ 222,0 172.0 -
976 ‘ | 11508 ‘
P 0330 | 230 | amgus _
ﬁ;v._ Lt - S 0i30. 0420 0.60.

3 *thhing or 1% slkall - ..
-——iibistiilation~out-185°cvwwr -
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.».‘MIO‘II{B;);.‘ -

CHARACEEB.ISTICS_OE-‘FEED STOCKS
B Bo R T IERP RIS I "SR E o il s S8 7| 8
T 13,16 0900 | 3.17 0900 | 3,16 2100 | 3.19 2600 | 3.20 0500 | 3.21 0500, | 3.22 0900 3.2 0900 | 3.2} 1200
Date ‘  Bea7og0 |3.18 0900 | 3.29 0900 {320 0500 | 3.210900 | 3.22 0900 | 3,22 2300 |3.2h OO0 | 3.25 0500
an Pordod o () o e b L s e e T
Charging Stocks mtre Lo 0. - Pine Bact oil . {~250° Gut) Pine Root ofl (-185°C Cut} mf?u
- ) o O (Heavy)
Total Chargs (2it) 3560 350 1550 00 | 310 39 a0 | 10 2830
Garge por haur (1it/hr) us .U 129 165 130 .37 152 | u | 16
LT _ . 5.7 5.7 5.7 5.7 5.7 5.7 5.7, 57 5.7
Racrcle ratle - 166 s 7.6 5.9 [X] ! i 6.9 5.9
B. ‘|15t Rsaction Chazb. W49 e 153 313 . h53 458 a8 458 457
|5 fpt moaction Gaaade 42 w9 " 36 oy @9 | oW 833 3 455
38 [3rd Roaction Chash. wr {0 wr Lh9 - Sk 452 ST kS0 A0 | T2
H Hlisan %) “o wa w3 W w8 452 T I
+ | Reaction Press (ke/ea®) 20 | a0 2.0 2,0 2.0 2,0 2.0 2.0 2,0
041 Temp, Outlet of furnace . .
' tubo (%) oL | e 467 466 470 - 3 489 M| e
_ 041 Tecp, Inlet of Reaction| . T o - '
Vossel () w5 Tl ko ke o ase | gz e e ke L AL e AT
Nizount (/kr) 865 865 865 265 8s . | . w5 885 85 25
amm e (C) &7 b 536 56 " 540 so | s | w2 552
a Qutlet of mmac8 . N -
() °c) sn 507 503 S1 515 527 531 53 529
Pressure  (kgfea®) | - 2.0 2.0° 2,0 20 20 2,0 2.0 20 | . 2.0
Steaa Tomp. °c) %2 . 286 285 | a1 o] T 265 %5 | E0 27
@ i%ps G 15°/4°¢)] 0.857 0,850 0.855 " 0,856 0,848 0.631 0,831 . 0.842 | 0.80
A § Tst Drop (%) 8.5 89,0 7.0 w0 | s a5 | ews ] 1040 | 820
3 10 % (°c) | 102.0 1010 165.0 154,0 172,0 1715 1.5 14,5 1740
3,5 50 % ©Oc) | 220 | %0 | 20,0 | 225 229.5 223,0 23,0 | 225 | 20
‘;gvo 4 Coy | 2.0 206.5 295.0 3120 320,0 290,0 200 .| 22.0 292.0
IR FAER (°c) | 340.0 329.0° 37,0 7.5 +356,0 S -} IS 3170 326.0
g '0,0.P, Characterization | 1L 1.0 n,2 1.2 UL 11,3 1.3 S L3 JI N
" s s ,
g% * 8,5 7.8 a7 | 91 8.8 8.7 25 | 92 [ 99
é 0 % P T X V&) PR Y ] 5.8 . 68 85 6.5 bl
0 % 2.4 2,0 3.9 L4 2.7 .22 13 1.6 21
- Stabilized gas + Pentahe . . . .
' {vol%) 2.6 Lol 9.8 8.3. 6.2 .63 35 5.0 4
Aviation Gas (Vol£) 25,0 25,0 76 703 b 70,7 38,8 6944 3.7
a Kaphths (Volf) ‘
¥ lrerooene  (vorD) |~ 5346 55,6 1. 23 30,6 2.2 . 6.6
Crocked Gas (wef) 6.7 6.3 19,6 10.3 6.2 RN 8.7 8,1 6
Carbon (wt%) 6.2 6.3 971 69 .8.6 .86 6,6 8,2 6,0

"
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i “fTBble III(B)5 g e
' DISTILLATION OF CHARGING STOCKS

Mixed Light 01l

' Pine Root 01l

{L,0. Tract.)

0.820

8p. Gr. 0.854
T T s [ ims |
“-10% - S 12355 o 15040
20% 175.5 156.0
30% 187.5 163.5
10% 1965 1715
ok s T
60% 220.0 " 185.0
70% 233.5 .195.5
80% 249.5 214.5 -
9ok 269.5 5.5
95% 285.0 266,0
97% 295.0
E.P, '296.,0 268.0
Acid Velue 10.6
Alksli Value 67
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I C.. ENCLOSURE (B)§ . . .. ... . ST .

Figure 2(B)5

) FI;OW CHART OF CATALYTIC CRACKING PILOT PLANT
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ENCLOSURE (B)5

Figure 3(B)S
GENERAL VIEW OF THE CATALYTIC CRACKING PLANT
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ENCLOSURE (B)5

Figure 4(B)S
CLOSE UP VIEW OF THE FURNACE SIDE
OF THE CATALYTIC CRACKING PLANT
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