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[ . SUMMARY I
The hydrocracking of Oba gas oil over catalyst No. 6
{N10-do03-Active clay] was studied in a .continuous pi-
lot plant.. Studies were made under reaction conditions
of 200 kg/cm?, space velocities of 0.46, 0.69 and 0.92
and temperature range from 360 to 4200C. The yield of
aviation gasoline at 4000C was 75.3%, and at 4200C was
81.2%. ‘The ootane number of these gasolines was 92 (with
0.1% lead).

"It was coneluded that this catalyst had excellent active
ity for hydrocracking of Cha gas oll. .

I. INTRODUCTION '
A, History of Froject

Many autoclave tests had been made since 1935, in search of good oata-
lysts for hydrocracking mineral oils, and it was reported that catalyst
No. 6, (Ni0-MoO3-active clay) had the best activity for this purpose.

"This project was initiated to confirm the effectiveness of this catalyst
and to obtain specific date on the hydrocracking of Oha gas o0il in a con-
tinuous pilot plant.

B. Key Research Personnel Working on Project
Chem. Eng..Lt. Comdr. K. MITSUI

Chem. Eng. Lieut. A, NMORITA
- Chem. Eng. Lieut, U. SATO
Chem, Eng. Lieut. K. SONE

IX. DETAILED DESCRIFPTION

Pilot plant and test procedures used in this investigation have been described
previously in the report "Studies on Hydrooracking of High Temperature Tar".
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S P A .l; ENCLOSURE. (BI36. . =1
A.. Raw Materials. . i~-':--w‘;~“,~5~vn ‘ : :
Gas oil obtained fromﬁggg crude was used as a feed stock.' Its proper=-
ties are as follows;",“_ SR D U O
‘ . . Table XXIV(B)16

Density(d;o)u ee00s0scsccesncsesses 0.832
Distillation (%} - L _
© I.B.P. o‘...oo.;;oqtnouo.t,lco‘iloto 151‘,00

10% sscevsces tesscrssoncense 1 7
20% 888800000000, 183

’ 30% .. todvdosseessase 188.5

l‘-o% [ NN RN RN R R R ] 19505

50/0 Seveseverersesessssrernssssse 202

60% ..‘l'....l.'....'...........' 209

70% .'l....."...;....‘...l..‘.... 218

ok

B0% sevcsecncsensrreccesascennass 231

90% 2080000000000 0000000000 3000080 250

FIBOP. 980000060000 0000000000080 298

... Ultimate Analysis . ... ... .. e
Unsaturated HC (VO1%) cvvssesvees 2,0

Aromatic HC (VOl%) veeeenreeeres 13,7

: Saturated HC (VO1%) seesiesssses Bha3
Aniline Point of Saturated HC (°C) .. 65,2
Content of Sulphur' (Vol%) weeeeccesss 0.08

Catalyst No, 6 was prepared in The Third Maval Fuel Depot, It ‘consisted
of Ni0-Mo03 and active.clay (1:3:3 by welght). Its physioal properties
viere as roilows:

S

. i
- Tablet DI&MOLEr sesseseees 6.7mm (Average)
Tablet Height eeveesssess 20,0mm (Average)

Danﬂity 0000000000000 00800000000000 lO

Welght per unit volume se.eeses. 915 kg/m
8.75 liters of this catalyst were packed in each reaction chamber,
Hydrogen with purity of 99,5% was prepared by eleotrolysis of water.
Be ~ReBUIEB. ... e e
Exﬁerimental data are summarized in Tableg_XXY(B)lé-XXIx(B)16 inel,

A plot of data showing the relation between reaction temperature and
yield of aviation gasoline is given in Figure 2(B)16.

The yleld of aviation gasoline was only 10% at the reaction temperature
of 370°C but above 3709C, the -yield rapldly inoreased until it reached
82%lat 4209¢, vVariation of space velocity had 1ittle effect on the
yield. . .

The relation between reaction temgarature and properties of- aviation
gagoline 1s given in Pigure 3(B)16. o o~

It 18 seen that variation in reaction temperaturse had little effect on
these properties, .

\

III. CONCLUSIONS

\

Ao Catalyst No, 6 was excellent for manufacture of aviation gasoline
by continuous hydrocracking of Oha gas 01l, ‘ N
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ENCIOSURE (3116

Bl The optimum reaotion tempernture ror a'S.Vv. ot 0.5 was 400“0, ‘and”’
for S.V. of 1.0, 4200C, The yields of aviation gasoline for these cases .
were 75.3 vol% ‘and '65.5%, respectively. _

C. Properties of the hydrooracked residual oil difrered from the resid-
ual product of thermal oracking, its density being lower, and its aniline
point higher. On the basis of other experiments it is known that the
former oould easily be hydrooraoked to aviation seaolines e
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: Fleure 3(P)16 .
RELATION BETWEEN REACTICN TEVPERATURE AND PRCPERTIES OF AVIATION GASCLINE
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RESTRICTED.

a - pable XXV(B)16 L - S
REAGTION GONDITIONS AND YIEI.D SN
A RunNumber R
Reaction Fress. (kg/cm?) | 200 200 -1-200 | 200 | 200" 200200 '200° “| 200" |
_ éeaction Temp. (0C) 360 | 370 | 380 | 390 | 400 ['410 [420 | 420 | 420
Se Vu o 0046|0146 | a6} 0ukb | 0446 |- 0:46]0.46:] 0.69-]-0.92°
Run Period (hr) 6. 6 6 6 | 6 12 | 24 12 12
‘ (11%) .| 47.8| 47.9 | 47.9] 48.0 | 48.1 | 95.3{190.2 {140.3 |190.8
011 Charged (kgd | 39.8] 3949 | 39.9] 40.0 | 40.1 | 79.0 258.0 {116.4 |158.2
(1it/hr) | 7.98|7.98 | 7.98] 8.0 | 8.0 | 7.9, 8.0 | 1L.7| 15.9
R “Akg) 380U 40067 3602 39,87 425 | 66.5136.0 | 95.7 |136.2
Froduct
{11t} | 47.0149.9 | 46.6] 51.2 | 57.1 | 91.4(189.5 |131.7 |183.5
Hy Chnarged (m3) 42.91 4Aled } 410610 412 | 4045 | 9344 [176.3 [141.3 {167.3
Residual Gas (m3) - 30.2(29.0 | 32.4] 29.0 | 26.3 | 5445 [104.2
{vol3) | 98,2|104.0 | 97.2(106.5 [118.5 | 96.0] 99.3 | 94.0 | 96.2
Yield of Froduct
: (wt2) | 95.6/100.2 | 90.6| 99.5 {105.0 | 84.0| 86.1 | 82.0 | 86.0
Hp Consumytion (wtd) | 2,86} 2.71 | 2.06] 2,63 | 2.88 | 4.3 | 4.07
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\

k_ATab]_e (3)16
.. 'PROPERTIES" OF. PRODUCTS .~

. .. Run Number ;
L BN R N S R R
\Density|. . .. .. af?(0.817(0.812/0.781]0.777|0.743[0.7270.718[0.727 0.738
o 1.BP. o %) 72:5] 7a ] 60 | 50 | 44.5{ £0.5| 32 | 32.5| 35
,,.v og T (o0gy161a5 _158.3 NRE "86"“‘67.'5' R 5251“5 ,.,5.9‘.7
} 20% {°C)] 174 {170.5] 138 | 109 | 84 | 74 | 68 | 68.5177.5
; 30% (%) |180.5| 180 155.5] 127 | 99.5] 90 | 83.5 1.5 94.5
| L0 (%)} 185 | 187 | 166 | 144 i114.5]|'202 | 96 9451 110
s _35016 ' (°C): 193 1190.5] 175 156.‘5} 128 | 111 ;106.5j109.5 127
Frad- 1608 . (%)] 202 {198.5[182.5] 170 :143.5] 124 | 220 | 125 | 143
ttonald Loos - -(96)1209.5[206.5 | 191 |180.5[160.5| 144 | 135 | 145 | 159
lavion {0z (%) | 220 | 219 | 202 | 192 | 177 | 167 [153.5 166 [177.5
90% {%)| 243 | 238 | 215 {207.5(198.5i192.5| 186 | 190 [201.5
97% (%) | 270 | 260 | 246 [ 239 | 23 | ‘
ABBuFe oo (90))-277 ) 265 | 251 |-247- |-23B-| 228 | 2351 231 [240.5-
Total Distilled (vol#)| 98.5| 97.5] 98.5] 98 | 98 | 96 | 96 | 97.5] 96.5
Residue (volg)| 0.7 1 1.3 { 0.7 | 0.8 1 {0.5]0.7]0.3]0.7
Loss {vol#)| 0.8 | 1.2 | 0.8 12| 1 3.5 | 3.3 2.2 | 2.8
-80 (°c)| 1.5 | 2.8 | 7.0 [ 15.8] 21.3| 24.0| 27.5| 28.5] 21.5
o |-105 (°0)| 2.7 | 4.0 | 14.0] 2443 36:0] 43.5| 48.5| 46.5| 38.5
M‘(;?‘?d -150 1°)] 7.5 | 10.0] 28.3] 42.0] 58.3] 73.5] 78.0] 74.0] 64.5]
-170 - (96| 19.5| 24.0] 43.3| 56.3| 69.3] 82.0| 85.0| 82.0] 76.0
Yield of Azégﬁﬁn Gasoline 5., |.840 | 28.0| 46.7| 63.7] 74.4| 81.9| 77.8] 68.1
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12 3] 4| 5| 67 ,
oz {vodd) | o [ o | 0 | o .0 | 0| o]0 0.
0 {vol#)| o | o 0 0 |.0 0. 0 [rO 0
OnHzn ~ (volf) | 0.3 0.27[ 0.3 0.3 0.2 0.5 [ 0.3 | 0.5 0.6
co {vol#) | 0.1 f 0.1 0| 0.1] 0.1 0,37} 0.1 | 0.1 0,1
Hp “{vol%) [ 95.6 {91.7 (92.7 | 92,6 |90.7 |92.2 [89.4 [92.492.3
Cnfzn42(vol®) | 0.9 ] 1.9 1719 [ 05| 29| 2.9 43 | 1.9 4.9
fNg - {91B) | Bel -} 6.1 555l -6k Ll 54|53 ] 2.2
n 1.5 10| 1.5] 2.0 1.5 1.0 1e4 { 2.0 1.0

[>]
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= _ EHCIOSI/RE (8)16
U vavle mavmtneiie -
o PROPER’I'IES oF AVIA‘I‘ION GASOLINE '
" Run Number
L L3l oa ) os 6 7 | 8 9
Ipenstty | . 470 0.723 |0.718 {0.707 |0.705 [0.703 {0,702 |0.708 |
' CTBPy o (%) )39 a3 et 37 3 s
wh - (%) | 62 | 60 |'54.5| 565 53 | 52 | s2
204 (%) | 75.5 | 72 | 66 | 66.5| 63 | 62.5| 64
30% (%) | es | 82 | 76 | 75.5| 72.5] 71.5| 73.5
406 - (%) |93 |9ns| 85 [ 83 | s1s| so | 83
: 506 -~ {%)-|102.5 | 98.5 | 92.5 | 92.5[-90 | ‘90 | 92
 60% (%) | 120 | 107 | 99.5]| 100 | 99 | 98.5 100.5
g{?%ﬁfﬁﬂén 704 (%) J118.5 | 16 [108.5 | 208 [107.5] 107 | 110
. 80% (%) | 130 |13 | 119 | 117 | 117 | :19 | 122
/ 90% (%) | 18 | 240 | 137 [ 130 | 131 | 135 |14
QZ;'GJ (%) | 172 {170 | 160 | 160 | 159 | 159 | 163
" F.B.P. (%) | 180 |-173 | 164 | 174 [167.5|165.5| 168
Total Distilled{vol#) | 98.5 [ 98 | 98.5| 97.5 | 97.4 | 97.2 | 97.5
- Residue (vol#) | 0.5 | 0.7 | 0.4 | 0wz | 0.3 | 0.6 | 0.6
Loss (vol%) | 1.0 1.3 | 1.1 2.1 2.3 2.2 1.9
Sum of 10%, 50% and 90% P. " (%) |312.5 [298.5 | 284.0 279.0 | 273.0 | 277.0 | 285,0
- Unzaturated HC {vol#)-! 1.0 L 10 ! 2.0 2.0 0 2.0 0 15 Lass
Aromatic HG  (vol%) |- 3.0 | 5.9 | 7.8 | 4.9 | 4.9 | 6.0 | 6.8
Analysis -
‘ Naphthenic HC (vol#) | 50.2 | 43.4 | 39.1 | 40.3| 39.4| 39.2| 39.7
Paraffinio HC (vold) | 45.8 | 49.7 | 51.1| 52.8| 53.7| 53.3| 52.0
Clear 756 | 75.5 | 76,10 74.0 | 7445 ] 74.5 | 74.5
Octane Kumber
: With 0.1% Lead 90.6 | 91.0 | 92.0 91.6{ 92.0{ 92.2 92.0!
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T Table XIX(B)16

, PROPERTIES OF- TOPPED 0ILs ™~ T
— Rt Taabor =
‘ : v 3l & | 5| 6 | 7 8 | 9
B D‘e@ny 4w a®®]o.e13] 0,810 [0.804] 0.50; 0.804_|0.808-{0:812-|
' C o [EBR. . (%) | 1s1 | mE | s | Lo 4150 [aze | ass
e 30B (00). | 266 [ 168 160 | 165. |165.5 164 | 16835
ggg:ﬁgﬁw 50% : (%) | 184 ‘m‘s 180 | 179.5 | ‘180 | 181 |184.5.
o 908 . (%) | 224 | 223 | 206 | 215 213 | 216.5 [220.5
F.B.P, — (°) | 261 | 263 | 251 | 256 | 256 | 253 [250.5
Unsaturated HC (vol%) 0 1.3 2.0 | 0.5
Ty ;i-omat:ic HC- -{v0lf) [~ 70 7.9 788 ] 9.0
M varated 10 (verd) T [ 7o 9.8 | 89.2 | 90.5
Aniline Point (o) C | 62.5| 63.0] 63.6 | 63.8
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