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. STUDIES ON.HYDROCRACKING: OF
LoOW TEMPERATURE COAL TAR

© CHEM. ENG. LT.

Research Peried: Aug. 1941 to ‘May 1942 '
The objéot of these experiments was to study the, Jpreparation

", of aviation gasoline from low temperature coal tar by high
pressure hydroeraoking. - - - oo I e

Mosa was:found to be thg best catalyst, and. under‘ reaction
_conditions of 200 kg/em=, and 410 to 430°C, a 40 %o -60 vol%

yield of aviation gasoline with octane number {0.1% TeE.Le) |
of 87 to 89 was obtained. : ’ .

I. INTRODUCTION

At the time of this investigation low temperature carbonization of coal had
_been.recognized as an important source of supply of oil in Japan, In this
connection plans were belng made to develop aydrooracking of the tar on in-
dustrial soale, Research at the First Naval Fuel Depot was directed at de-
termining the best catalyst and optimum conditions for the hydrocracking re-
aotion. Key research personnel working on projeot were:

Chem. Bnge Lt.-Comdr, K. MITSU
‘Chem, Bng. Lieut. U, SATO®
Chem. Bng. Lieut. K. SONE

IT.  IBTAILED DRSCRIPTION . ..

A. Test Apparatus

Tests were first made in an autoolave,.and then in a continuous pilot
plant, The equipment used was the game a8 that desordbed. in the report
ngtudies on Hydrooraoking of High Temperature Tar." - -

B. Experimental Results

1. Raw materdals

' .
O

a. Low temperature tar olls .

Middle oil and Lisavy oil No. 'l fraotions from orude ter produce
by low temperature carbonization of UBE ooal at the UBER Nitroge
Works, were used. Properties of these oils are given in Table

xvi(s}1s6.

239



2,4
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: Eﬂcwsqu Bis6 -

" Hydrogen was prepared hy eleotrolysis of water with purity of’

G RO A

a, Effeot or reaotion temperature

200 gm of middle oil with 10 gm of Moo were put in the 2éa11t
autoclave, and pumped in until a prgssure of 100 kg/cm

—00C was reached.” The autooclave was heated at rate of 2.5°c/min

and held at the reaction temperature for 60 minutes. Results

-ate. given.in Tables.XVII(B)16. through XIX(B)L6y oo v

b. Catalyst studies

A number of catalysts were tested 1n the autoclave under the
following conditions: .

Feed Stock 00000000onooootoOocotoooooaoococlocococo- Middle oil

" Amount of Peed Stock ocoooocooocococoooooooocooaoooooton,200 gn

Amount of Catalyst R R N T XY 10

gn
Hz Pressure at. Q C.oecovecscossarnnsossassosnnssssns. 100 kS/Omz

Experimental results are given in Table XXI(B)16,

From the standpoint of yield of aviation gasoline, M083 was .
basgt, MoS,-N15(3:1) and Mo04 on active clay (1:1) were’next best,
From testg on effect of different catalyst carriers with Moo
catalyst, it was concluded that active clay or A1203 was mor3
effective than acid clay or silica gel.

Experiments in continuons hydrocracking pilot plant . .-

a., Hydrooracking with Mo03 on active clay (1:1)

In this experiment, middle oil was hydrocracked using Moo3 on
aotive clay (ratio 1l:1 by woight) tablets émm in diameter”and
émm in height as the catalyst. 9.5 11t(11,8 kg) of this catalyst
vas packed into each reaction ohamber.

Test results are given in Tables XXII(B)lé-a through XXII(B)16ql

These tests gave poorer results than'the autoolave tests and it
is believed that contact t}me in the pilot plant oatalyst zone
was too short.

b. Hydrooraoking with Mos, catalyst

Tablets of MoS, (height émm and diemeter 6mm) were employed as
catalyst. Dight lit'of tablets were packed into each reaction
chamber.

Reaction conditiona ‘@nd results -are given in Tables XXIII(B)lé-a
through XXIII(B)lé-d.
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I concmsxoms R :
\ﬂI_xixrghis reaearoh, M083 'was the- bost oatalyst. It ahowed good QMM@M

; - ; .
By hydrooracking ot middle oil frnm low temperaturo ter uaing Mbs oatal st j
--good. aviation gasoline - of 87. to 89 .octane number {nod ‘
| yield TR vol%._ 37%0:89 (0.1% lead) can” ge obtained

v . Table XVI(B)LE..
" PROPERTIES OF LOW TEMPERATURE TAR

Middle | Heavy oil |Recyocle
s oil No. 1 | oil
Caj0 ] oe9eBL \ 9760 | w9371
Firstv Drop oC - . 101 101- 102
10% o¢ . 195 220 - 210.5
g 20% oc - | 204 |22 | 223
Ll N
E 30% o¢c. 212 234 233
§ Cgog o 220.5 | 245 242,
ERIES I 239.5 | 255 253.5
iy SV s By e
- e "
r%" 70%. oC 258 280 - 278
80% ©C 275 299 294
90% ©oC 300 1323 325
Dry Point ©C 260 330.5 336
' Total Distilled Vol %| 97 | 98.5 | 95
T [ A& Phenols : 46.0 42.0 24.0
4]
153 iBases i . 3.5 4.)5 . 25
ul-i: -
3 Neutral ofl =~ = - " 50.5 53.5 73.5
—_ ¢ ©75.25
% .
2z ,
Em ; 0 12.82°| 10.12 6.01
o 3
ne s .58 .57 .35
P : - -
g N A1 45 V31
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o eable XVIT(B)16 ER
EFFEGT OF REACTION TEMPERATURE = -

(Autoclave Test)

~RESTRICTED’

: Reaotion COnditiona

' Exp, No. Reaotion ‘I’emp. In%tial Press. Max. Preaa. Final Press. Press.
S : o of -Hy at Q° c Trat T at 0°¢- Drop.
s Cor | Cad/eme) | (el | (st | BBz

1 350 100.8- 220° 7346 27.2
e R0 T 100.8 224 66,0 34.8
3 410 99,5 220 62,4 37.1
b 430 9903 238 5943 40,0
.5 450 9645 225 52,0 b o5
) Table XVIII(B)16 :
EFFECT OF REACTION TEMPERATURE
(Autoclave Test)
Analysis of Residual Gas (Vol )
Exp, No. | €0, | Oy | cpHay | GO By | Calong2 | M2 n
1 0y | 0.2 1,0 0,6 | 95.4 | 1.4 | 1.0 | 1.8]
2 0.2 0.6 0.3 | 9349 5.0 1.3
3 0.2 0.3 0.3 90.3 7.0 1.9 1.1
4 0.2 0.2 0.6 A 88,2 10.4 1.2
5 (WA 0.8 6842 2844 2,2 | 1.5
\ Table XTX(B)16' :
EFFECT OF REACTION TEMPERATURE
{Autoclave Test) o
Yields and Properties of Product Ve
Bxps | Tiodd : m-t 108 0% %z | bry Fraction Boﬂ.ing nom»g
voo | (whug) ‘dlz I ) | (%) co |y | ¥ m.ﬁ nétnrhl) "D"aﬁ:&g)t' A
1 98,50 | 08669 | &hs | 1285 | 20,5 | 27 | a1 2 4640
2 9,00 | 082m | 825 | 125 | 1.0 | 266 | 309 N8 6.8
3 8995 | 082 | 7.5 | 19,0 | am0 | 280 | 297 K5 840
D A5 | 07 | 650 | 13,0 | 1820 | 2505 | 202 a7 6,0
s 5275 | 08103 490 | 785 | 185 | 1945 | 2k 7545 95
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' Table. xx(B)16
S CA‘I'ALYST TESTS IN AUTOCLAVE
i e _REACTION CONDITIONS:

meﬂm ‘ Ilzcﬂnm v ooAnalysds of Besidusl Gases (vol £)

o e o [ B e [ E 5 [ ]
1 DoUMeby L1450 | .25 - 0| akes 604 . ]l O | 08 | 68,2 | 28u4 22 [ s
9 m, "] 40, % 0 A4 |5 062 06 | T | 22 | 3.6 | L5
10 | Me0yizo (3:1) 4o | 20 ) 38,7 4ot fo2 | we | noleo] wo | na]a20]”
L | %0yi80 (9:1) 450 28 . -6 W04 515 | 0a2 06 | 08 1200 | 17 | 47| 24
2 lbo,:lm:ﬁ;%vscm 450 w2 [ 82,2 549° 102 102 |0 |08 [7n2 | 176 | 33 [ La]"
L | 30m,)00,052003 | 450 21 © A5 528 [ 03 |02 | 08 |20 80| 11 | 46| 20
| 2(),0 84050203 450 20 © 3944 495 06 | 06 | &t [.270 | o | 2
15 (g (Criody ) 450 21 & 0,7 53 | 0,27 (02 [ 0 | 006 | 765 | 221 L0
18 | oS0 (9.510,5) - | 450 22 & K8 52h | 02 | 02 | O | O | 8L2 | 168 | 08 | 12
18 | Wo0pCr03 (9.5:10,5) | ASO .25 0] ub S | 02 [0 | 07 |08 | T3 | 26 | 03 | L5
119 - Holiol)y, 450 - 20 60 KLY 160 ) 0,2 10,2 | 04 | O 786 | 2,0 | 0.2 ] L3
' 20 | MoOpikeld Clay (M1} [ 450 [ 228 ) 48,0 W38 | 02 |01 | 06 | 0.6 | 5.6 | 20 | 09 | 16
{ 2a a0, 450 20 60 40,0 675 | 0.8 0,6 | 0.8 | 93,0 502 0.2 | 2,0
] N0y (e B & 50,7 5.69 | 0.2 0,6 6.2 1 M2 [ 28 | 10
S K3, [T 23 0 459 52 | 0.2 102 | 06 |02 685 | 99 | o | Lo
2 | MoOymini0 (3:1:0,05) [ 450 | 233 6 472 635 | 0,2 .08 o | e | 260 [ 06|09
25| MebyaPe0 (3s2) © L4028 CEEZEEREE 102 | Ok | 002 | Tk | 20 [ 28 | 12
25 | Mo03MI0:090 (312:0,5) [ 40 28 & [Z3} 570 08 0270 | 27 | 03] 13
27 | MoDythotive Clay (1) | 450 20 & 474 5098 0.6 | 0,2 ] 724 | 250 | 0.8 |09
28 | Mo031340 (211) 450 28 & .3 503 | 03 |0 | 0.4 8.6 | L6 | o1 20
29 | uo0yaresilicate (212) | 450 28 & 3.6 525 [ 04 102 | L2 [02 ]3| M5 | 07| Le
% | Wiz (m) 150 pe @ | e | &m0z |02 o2 w5 | o | ok | L7|
N | Mosysns (3:1) 450 28 (3 40,9 50 |02 fod | 11 |02 [ 761 [ 185 | o | L9
32 | MoSyius (312) . A%0 25 3 "5663 678 | 0.4 [02 | 08 e | 209 | 22| L9
IERECTTS a0 z 0 | ka8 [ 528 | O 03 [0 W3 | 29 | 0 | L8
% 2403 A5%0 25 ) 40,8 L [ o [0 0.6 a9 [ 198 | oa |27
35 303y 450 = .| w2 576 | 02 |01 | 05 72 | e | 03 | L3
3 "z""a'i‘;‘,’ﬁg‘“" [T 220 © X) s [ou-[o2 ] 08 [0 &7 [ 28 | 0 | 22
3 | (m),w, : 450 k- - 298 Le2b (002 |01 | 0.8 0.6 | 257 | 07 | Ly
3 | () umo, - 450 21 & bhol 560 | 0,2 [ 0.2 [ 0uh 5 | 9 | 0 [
40 | MAletiglate 450 255 6 2.0 283 [ol [02 22 [o2[eng | 26 | 01|20
AL | degpms (30) A0 20 1) 0.0 - 1518 [ 01 [0 |04 795 | Meb | LO | Lo
A2 | MeSums (3a)" A0 28 6 10,0 h85 | 01 07 | 0,2 [ 850 | 289 | 01 [ 24
13 | eSyialdy (1:1) 450 220 © 522 635 [ 02 [ [0 [0k |72 20 | o4 | L0
4 | uesyicrs (i) A0 . 2 © 49,1 sd2 03 |02 [08 | o3 |7 ] 1847 | 03| w2
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XLAB(N)- L L RESTRICTED .
- v“"V-'ENC,IbSIIRE'»(B)‘Jﬁ‘ ‘
. Taple-XXI(B)16"
PRODUGT Y.[ELDS AND INSPEC’“IONS
-
' . jduiced
e T R S o e
J PR S A ST A R
Bxp.| Yield of Product| Deiisity : ' T ﬁ& :‘-.é e ﬁ'g 'E
No. [ Vol % [ Wt.% |15/4.0Ci1.B.P.| 104 | 504 | 90% | -FBP.| & S S 2 E
TL U e4ses Tl 520757008103 "a [ 185 118,57 194057 24X .0 [ 75,5 | 4878 ] 9105 ['59.27[ 8l
9 {63.50° | 51,85 [0.8140 | 50 ~ 182.5|120.0 { 204.5 | 253.5( 0.5 | 45.4 | 89.0°| 56.5 [10.2
10 | 80,00, | 84.60 10,8127 | 47.5 [80.5 [105.0[210.0 [254.0f ¢8.8 | 55.0{ 88,0 [70.4 { 7.9
11 [78.25 | 63.20 (0.8116 | 50. [83.5(124.5178.0259.0| 67.8]53.1]87.0(68.1 ] 8.9
12 192,50 | 57.50 |0.8075 | 45.5 [81.0']121,0{199.5 {251.0{ 71.5]51.8] 90.9° 5.5 | 7.0
13 {177.50 | 63.25 0.8275 | 53 | 88.0|130.0|217.0 [ 271.0] 64.5| 50.0] 85.0 [ 65.9 | 7.6
14| 89.50--1-92.35 | 0.8132} 50~ | 2.5°]'135.01 223.0 | 397.0/ 58:7] r2.5[ 82.7 | 74.0 | B.9 -
15 189.00 { 71.45 Jo.8101 | 52. |86.0|131.0(219.0270.0] 61.8} 55.0} 85.0}95.7 | 8.9
'16° | 82,00 [767.50 10,8009 | 47.5 )B1.0 | 122.0'|'223.0 ['24B.0] 70.0| 57.4 ] 89.5 [ 73.7 | 6.8
17 |91.50 | 70.55 |o0.8197 | 52 90.5 | 242.5 | 230,0 | 265.5[ 55.3 | 50.4|79.9 | 713.1 | 7.9
18 |B2.90 | 66.10 |0.8030 ! 45 |B0.0[124,5]208.5250.0] 67.87] 56.2) 88.3 |173.2 | 7.4
19 [85.50 | 67.85 |[0.8056 | 44.5 {75.0|122.0'f 201.5 | 240.0| 71.0] 60.7 89.9 | 76.8 | 8.6
20 |177.50 | 62.50 10,7954 | 44 |5.0 | 116.0 | 185.5 | 241.5] 78,9 | 61.2] 97.4 [ 75.5 | 8.1
21--186.50-)-84.501 0.8095 - 61| 9745 | 147.5-{ 238.0- 289.0}-51.5 | 44.6] 75:7165.5} 8.5 |-
22 |57.75 | 45.60 }0.7936 | 38.5.|68.5 | 104.0 | 166.5 | 218.0{ 84,2 | 4B.6 [ 95.0 |54.9 | 9.6
23 197,55 | 17.90 0.7987 | 55 187.0135.5(221.0|266.5]| 60.9|59.4| 84.4]82.3 | 7.5
24 182.00 | 64.95 [0.7896 | 41 - [72.5|114.0 | 186.5 | 241,0( 79.1 | 64.9] 97.1 | 19.6 | 8.0
25 [93.75 | 72.05 |0.7965 |47 |81.0]125.0|208.5 |262.0{ 70.0|65.6 88.2 |82.7 | 7.7
26 [80.90 | 64.10 |0.7911 {45 |177.5117.5]188.5 |247.0] 74.8 | 60.5| 92.7 | 75.0 | 9.4
27 |8o.00 | 62.50 |0.7846 | 43.5 [71.5 [110.0 }180,0 [247.5] 81.9 65.5] 97.0 |77.5 | 1.9
28-.185.00 1767075 10,7988 | 48,5 175,011 306.5 1 2015 [ 054,61 1.6 1581 8615 {95.1 Toii (7
29 [80.00 | 64.15 |0.7975 | 44 [174.5]120.5|193.5 | 254.5) 73.5 | 58.8'| 91.9 | 73.5 | 7.2
30 [79.10 61,70 10.7797 | 27 65.0 | 108,5 1173.5 [ 226.0( B1.3 | 64.3 | 95.0 [75.2 | 6.2
31 [64.00 | 53.80 |0.8332 {28 |é65.0!128.5}210.0]281.0| 64.9]41.51 88.0{56.3 | 9.0
32 161.00 | 47.99 10.7861 | 31.5 [59.5 | 102.5 | 185.0 | 265.0] 81.2 | 49.5[ 92.8 {56.6 | 9.8 °
33 |178.50 | 62.75 |0.7698 | 30.5 | 65.0 | 118.0 | 217.0 [ 277.0| 71.0 | 55.7 87.7 | 68.9 | 9.5
34 70,00 | 58.00 |0.8368 | 37.5 |78.5 | 131.5 | 232.0 | 305.0{ 62.7 | 43.9| 82.5 |57.8 | 7.8
35 170,50 | 56.00 |0.7895 | 30 }é1.5|110.0187.,0 | 261.¢| 78:055.3 | 92.0 | 5.2 705 |
36 115.00 | 60.86 0.8072 { 33.5[71.0{224.0{213.51276.5} 67.1150.3!87.5 |45.6 | 9.5
38 [86.50 | 75.00 {0.8673 |41 [72.5|148.5 | 221.0 | 298.0] 51.5 | 44.5| 81.5 |70.5 | 7.8
39 |175.00 | 59.05 |0.7950 | 38.5 | 71.0 [ 116.5|192.5 | 240.0( 74.8 | 56.9 | 92.0 [69.0 | 7.3
40 186,00 | 66.25 10.8913 | 37 |[67.5172.5|240.0 | 310.0| 39,0 { 28.9 | 71.8 {53.1 | 3.1
41 |90.50 | 76.00 {0.8544 | 43 | 76.0}164.0 |235.0 {297.0[ 42.5|38.5] 76.5 [69.2 | 1.5
42 94,00 | 78.30 [0.8311 | 39.5 [82.0 | 152.5 | 231.0 [289.0{ 49.5 [ 46.5] 79.5 174.7 | 6.0
43 80.75 | 62.90 |0.7790 |42 |71.0|210.0'/173.5 |231.0 82.0|66.2 95.5 [77.1 | 9.0
44 |86.12 | 69,20 [0.8060° 141 {70.0]126.0 [181.0 [236.0] 69.0{58.9|81.069.7 | 8.7 °
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S  Table IXII(B)lé-a : e
s e
Mo ACID-CLAY CATALYST)
© Reaotion Condition - ‘
‘ el : N Rk 3 [ s
Temp.. of Reaction chamber No.1 (°C) 350 350 350.‘ “| 350
WO THE (OQ )+ v i [ gy g o B ;,450.‘,,;.‘; -850
Reaction Pressure (X8/c;2) . |200 200~ ‘[ 200 .| 200
Run Period (hr) ‘ 6 6 6 - | 6
gy, 011 oharged .. .1, 0.44 0.52 | 0,53 | 1.06
Total oil charged (ut) o | 25.00 | 27.55 | 30.25 | 60.10
Yean Value (lit/hr) 4,17 4.95 || 5.04 | 10.1
Total of Product (lit) ‘ 29.47 | 28.58 | 32.20 | 63.73
Yield of Product (vol?) 117.8 103.6 106.5 104.0
‘Total Hp Charged (m3) 26.8 32,60 | 33.2 60.1
Mean Velue (wd/Hr) | 4.47 | 5.43 | .5.53 | 10.0
Total Residual Gas (m3) 17.1 18.25 17 9 41.6
Hp Consumption (wt?) s 5.1 - 5.2 4.9 4.6
| Residuel Gas analysis (%) \
. COp ' R 0 o - 0 0.7
o . loea | o3 ] 01 | o
_ Cnlan 0.1 0.6 0.2 1.8 |
co - . 0.7 0.8" | 0.6 1.8 |’
Hp : 93.8" 92.4 93,2, | 1.6
 CnHant2 RN 4.3 | 15.5
o ‘ .0 Toas 1.6 l 9.6
n - 1.8 1 3.0 11 L 3.6
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- . R Table xxII(B)lé-

EI/CLOSURE (8)16

RESTRICTED"

HYDROCRACKING :MIDDLE OIL IN
GCONTINUOUS, PILOT PLANT

- ‘uosg—ae;amezax;eﬁwaaxsw‘ -
..._Produect Insgeotio o o ‘
2§ ©0:9190 |~ 0.8249-{—0,8252 - 0.8549.|.
I1.B.P. (oc) 7 55 | 60 63
e R L R T T R

20 " 157 Y2205 134

30 " 176 128 1317 153

40 " 192 140 145 175

5O 208 260 . {168 l194

60 L 221 181 191 |213.5

70 o 241 ' |203 208|227

80 " 259 232 232 241

90 n 280.5 264 262 280

S A S SRR B 1.2 1335 1315 |323.5

F.B.D. " 355 337.5 330 336.5
Total distilled % 98.0 97.5 98 98
Residue 1.7 1.0 0.8 0.8
Loss 0.3 1.5 1.2 1.2 '
Fraction boiling I.R.P. 15fVold) | .18.0 . | 45.5 43,5 | 28,5
Fraction boiling I.B.P. 200Vold) | 45.0 69.0 66.0 58.0
EYield of Aviation fasoline (Vol%) | 21.7 35.3 34,0 22.6 .

T
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L ENCLOSURE (RIS

N g e k e . . 'Tébiéf'JICXI‘VI'(B)ié‘:ah g i
e e HYDROCRACKING MIDDLE OIL IN R

o © . "CONTINUOUS PILOT PLANT o
. '(Mmc.)' ACID-CLAY..CATALYST)... :

" Aviation Gasoline’

N 1 2. 3 T 4
a9 Lp{7ésé L 0.7625 ] - 0.76102 0.7628
JoToBePa o {OG ) S | I S N
(10 (o) . | 95 82 | 80 66 |
20 : (°c) 99 91 88 192
30 . (%) 04 | 96 95 5
140 (°c) 107 1010 flo1 102
50 . (%¢) : 110 105 104 107
60 . (°ci o 115 7 |10 110 113
70 ' (%c) 120 117 L] 118 117
80 (%) 127 125 123 127
90 - - (%) 139 138 137 - | 138~
97 (°c) ~ st 165 158 164
F.B.P, %), . 171 165.5 | 168 178.5
Total distilled (4) 99 ] 98.5 99 99
"Residue (1) 0.5 0.9 0.7 0.4
Jwss @ [os o8 | o3 | o
| 'sum or ;o% 56% 90% Point (OC)| 344 325 <132 311
Analysis ’
Unsat H.C. (Vold) T 1.8 2.5 2.5 3.5
| Aromat. H.C. (Vol4) 18.7 29.3 27.3 26.1
Maph. H.C. (Vol%) | 57,2 ] 39.8 43,3 43.4
Para. H.C. (Vol%) ~ 22.6 28,4 26.9 21.0
Octane Value Clear 68.7 - | 74.9 72,6 71.8
Leaded 0.1% 85.1 89.0 88.5 .87.0.
Vapor Fressure (K8/¢p2) 0.28 10.39 0.40 0.39
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'*,,7‘w.{;5mﬂommwndvéaff, | .
HYDROGRACRING HADILE 9IL T
OIS oLt
’ ‘ ‘ Topped- Oil'Ivn‘sj.eotio'n ‘ L _

%dzﬂ o | 0.8975| . 0.8750 ]  0.8750 0.9004| -

I.B.P. (o) - 163 151 154 |151.5
QOh e (O) 192,50 | 195 | 196 180 o

20 (%) 159.5 | 182 183 188,

300 (°c) a1 1905 |aon 196

40 ©c) ©217.5 203.5  [-200.5 204

50 v (%) | 28 |as a1 ;2
1 60 (°c) ‘241 224.5 221 224.5

0 -{0g) 255 - |24 237 238.5

80 . (%) 2705 | 255.5 |es2 | 237

90 %) | e95.5  |279 278 . | 286
191 o %) | 3e4 |38 " lz0  [329

F.B.P. {°c) 348.5 350 341 350.5

Total distilled (%) 99-0——[—98.5 9845 98+5

Residue NEA : 0.6 0.3 0.2

Loss (% 0.4 . 1.2 0.3

Aniline Point = (°C) 32,5 | 28.5 | 28.5 .| 26.5
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- ENCLOSURE (B)16* -

. Table XXITI(B)16-a
mnocmcxms OIL IN com‘muous
.- .. . - . PILOT PLANT .

\MOS3 wu.tuuoa.) "

~ Reaction Condition . "

, Run No, T T 2 EREUEE S T '_T'Ei-’f B }
Bow terial e e e T e [ |G
T e e a0 | 300 [0 | 300|300 | 300
Temp. of Reaction chomber No.l - | . 380 380 380 389' 390 390 390
Temp. of Reaction chamber No.2 | 420 - | 420 420 220 |a30 . - |430 a0
Reaotlon Prassure (kg/on?) 200 200 200 200 200 200 200
¢Sp added {oo/11t oll) 3 0 3 3 0.5 3 3
Run Period 4Hre.) - 6 12 6 6 | 6 6 6
S.v. of 011 Ol OmTESS vo | 0.0 | 0.98 | ©0.50 | 0.50 | 1.0 | 0.6 | o9
Time passed from start (Hrs) 18-24 28-40. 368-374 | 387-393 | 398-404 |410 426 | 422 428
Total oil charged]{lit) - 24,00 | 94.00 | 23.75 | 24.20 | 48.00 | 23.55 | 23.60
ke 23,20 ;| 91.18 23,05 23.40 | 46.80 22,10 23.00
Meon Value atedary . |- e0 7.8 3.96 4,03 | 8.00 3.93 3.9{:
Total Product {11t) o wzﬂ'e.ﬁé 104.76 20.59 25-68 ) “5'1'.}34 21.25 18.36-
) (ka) T 21.43 | 89.35 | 17.95 | 21.6¢ | 43.22 | 17.8 | 1477
Vean Value 11c7n;" 3.8 8.7 3.43 4,28 8.64 3,54 '5.13"#_
Residual Cas Analysis {%) B N T ’
€0, 0 0.2 0.2 0.3 0 0.3 ‘70‘2;-
0, 0.3 0 0.4 .| 0.2 0.1 0.1 0.2
Calion 0.3 0.4 |, 1.0 0.6 | 03 | o9 1.5
co 0.6 0.4 0.4 | 0. 0.2 0.4 0.4
= | 823 | w2 | 151 | 83.5 | 861 | 85.8 | 860 |
Cafl2ni2 14.8 6.6 | 20.5 T 12,9 | 12. 107
Ny 1.7 0 2.4 0.6 | 0.4 0.1 | 1.0
n . 1.4. | 1.1.0 1.3 1.0 1.0 .| 1.6 1.9

249



. RESTRICTED-

PRI, Rooh

ENCLOSURE -(B) 16

L*s -§°8 €6 0°9 2'9 0°¢ (3onpoxd zed %94) uoradumsuop °f
€€z | 9y Lt §°2 o'y Lz < (1/gm)  entep wsen.
S 00°vT [ oLtz €+01 €21 o'gv veeT (¢m) svD Tenpisey te30g
Flvty L v L°g. 9y 5y 6°g L84 (1H/gm)  ent®A ueog
08°92l | o0z'9z | oL'zs 9°L2 2°Lz2 L*901 292 (¢m) po3awud 2E Te30L

€990 | 6Ll || ¢°26 9°26 6°LL 0°g6 2426 % am

9*6L [~ T1°06 ' 0°goT 2°90T 9°98 $°ITT 0°$6 % TOA
oawwwwm b heen” H.mmﬁwmo STOBTH | oTvown oToBTA 19738985 Moy

8T it 9T ST 2 T *oN uny
| : 3onpoTd IO BTOTL
, (xsxIvIVD m.moa
INVId I0TId
Sn6ONTINGD' NT 7O ONIIOVHOOHAAH

Q=9T(E)ITIXX oTqel

250



-~ rable xxIII(B)J.s-o o
HYDROCRAGKI G O0IL IN (IOY‘STIK\IUOUq
: - PILOT PLANT -
(M o 'L !
Aviation Gasoline
1 2 15 6 - 17 18 . 19
a4 07556 | 0.1597 | 07600 | 0.1545.] 0.7500| o0,7626 | .78
{1.8.2. (%) 38.0 | 68,5 | 55.0 | 59.0 | 61.0 | 545 | 55.0
10% 7.5 84.0 80.0: | 83.5 85.0 - | 77.5 79.5
20 85.5 9.0 87.5 92.0. ‘93.5 : 86.0 86.5
30 92,0 98.0 93.0 98.0 | 99.0 -92.0 93,0
0 97.0  |102.0 98.0 11035 |104.0 97.5. 99.0
50 1102,0  [106.0 © |102.5 . |109.0 [107.5 103.0 104.5
60 |106.5  |110.5 |108.0 14,0 [114,0 108.5  |110;5
70 113.0 112.5 113.5 119.5 119.5 115.0 117.5
80 124.0 125.0 121.0 129.0 127,0 124,5 127.0
90 1330 135.0 132.5 138.0 140.0 138.0 243.0 .
97 152.5 155.0 151.5 161.5 162.0 165.0 168.0
F.B.P. 161.5 170.0 163.,0 181.0 184,0° | 178.0 181.0
Total Distilled % 98.5 98.5 98.0 | 98.5° | 99.0 -98.5 99.0
Rosiduo 0.6 - 0.7 0.7 , 0.4 0.3 0.4 0.6
Loss \ 0.9 0.8 1.3 1.1 0.7 1.1 0.4
Vapor FPressure kg/om2 0.45 ) 0.39 0.42 0,40 0.42 0.42 0.33
Constituent Arnalysis )
Unsat, H.C. voll ‘1,5 0.7 .5 | 2.0 3.0 5.0 2.0
Aron, B.C, " 25.6 20.9 21,9 20.6 19.4 20,0 16.7
Naph. H.C, " 49.6 | 55.4 | 53.0 | 503 | 517 | 53.8 | 501
Para, H,C. " 23,3 23.0 23.8 27.1 25,9 21.2 31,2
Ootene Value not leaded | 173.5 111.2 73.3 69.3 67.8 4.4 68.5
Loaded 0.1% 88.8 86.7 87.4 86.2 85.8 88.5 84.9
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