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iThe. tar: from:the:South M
‘nation: works: at: FUSHUN. was:

hurian:Railway Co. coal -hydroge=:
works: JSH jinvestigated: to determine the: -
~._,progert,;19‘s‘“and,: ‘composition:of its>light oIl (voiling-up:to o
+2200C) ‘and’; heavy, o;l,n“-(ﬂbo‘ilinz;'220-28090).~~,x e R s

7"1’1101, rude: tar contained 20~30% of ‘phenolic ‘substances which -
.were mostly in:'the fractions boiling from 165 to 24,500,

JThe chemical constituents in the neutral olls from the lighf :
-and heavy'oils were ms shown'in Table I(B)15 ~ ~ .. = .

:Aﬁiat_ioxf gaéolixié_é w:éi'ef.pr’epai'ed by tﬁo ‘methods from the )
‘neutral light ofl; (1) by distillation and (2) by hydrogena-
‘tion and distillation. - o E T c I
Thé propérties br the,ge'_two‘ airiéti.on éaaoiin’es wers as shown
in Table II(B)15., . - . S p - ‘ '
The gasoline made by hydrogenation of the neutral oll was
far superlor to that obtained by straigl;t distillation.

A‘vchumboz/"or' purc; hydrocarbons were identified in the orude
. tar, acldio fractions of the orude tar, and aviation gasoline’
.from hydrogegated oil, - ) : )

“I.’ INTRODUCTION , R .

The presenvt'investisauon‘ was made to determine (1) the quality of gasoline
obtained by hydrogenation of coal, end (2) to obtain data on hydrocarbon :
composition which might be useful in improving.the process, .

The work was started in 1939 and completed in 1940. The key research persone-
nel were Comlir. T. YOKOTA and Nav. Rag, X, MITSUI.

II. DETAILED DESCRIPTION
A. Crude Tar and Neutral 011,

The orude hydrogenated tar was obtained frox the South Manohurian Rail-
way Co. plant at FUSHUN. At this 3lant, OY/AMA coal was hydrogenated
over an Fe203 catalyst at 4L10°C and 200 atmosphores. This ter hed a
deep bro color, which graduasily becsme darker on standing in alr,
Some s0l1d matter was held in suspension. The orude tar _and neutral oil
obtained by dephenolating the srude tar with 10% caustio soda solution,
were distilled and the results are givea in Tadle ITII(B)1S.

It can bo seen rrox tho tuble that tho acidic oil is contained in the
fraotions doiling above 2009C, ) :

B. ight ‘Heav ig ¥ Crude Tar,

~Light-and-heavy-oll Tractions, obtained by fractionstion of the crude tar

wore anslyzed for hydrocarbon aoamposition by the usual zethoas, and the
results are given in Taole 1V(BILs. : ; '

Be- L by Crude T

Neutral ofl from orude tar was dried with anwdrc;ua sodiua aulphate,
distilled ‘carefully, and the composition and property of euach fraction
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‘ The 1ighter neutral oil fractions
-whereas the heavier rraction ‘were

xNext these rractions werel tui ie : nap) -
compounds present, and various compounds  were isolated.’ -
these compounds present was not. determined._ The results‘are shown below.

Frac\aon e f“‘~_,g;?'fi Comgounds Isolated In Neutrel 011. ;'

Benzene, Mehhyl-cyolopenthane.

.Toluene, :Cyclohexane, Methyl-cyclohexane.
o,m,p--Xylenes.’

Mesitylene : ‘“*z

. Tetralin, Di-hydro-naphthalene.
‘Naphthalene, Hydro-naphthalene (?)
‘a,b-=Methylnaphthalenes.
‘a,b--Methylnaphthelenes. -

S ) b,b'~Dimethylnaphthalens.

10 . . b b'-Dimetnylnnphthulene.

ORIV WN -
b 3

D. Acidic comgonentn 1n crude tar-

urude tar was rraotionated into 21 outs, and the- phenolic contenc of each
fraction was- determined by. treatment wi%h 10% NaOH. The resulte are
shown in Table VI(B)15. -

-The acidic oomponente were moatly contained are in the fractions boiling
from 165-2L5°C, .
To confiram this, Lhe oeuatic-eoluble fraotion obteined in the preparetion
of neutral oil was treated with 10% HCl to produce free eoidio oil. The
acidioc oil was fractionuted as follows™

Fraction . Yol.
i.p. -215°C o2
21.5-225 33
225-235 19
235=24L5 12
24L,5-255 8
255-265 4
265-275 b

The above fractions were each redistilled and the resulting cuts reocom-
bined to give close boiling range Tractions. From ultimato analyses and
aoleoulnr woight determinations, the oonponeutc ware identified as ashown

below,

Frastion - """ Constitueat

- 195=20096. S —
200-205 o...p.-Creoole- c7390
It Xylenols: c,uno
221-228
230-240 Phecols: CgH}20
e psaies. exni0
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5 WA aviation aaoline waa'prepared rrom.neutral ltght oil'by .
aistillation; dnd rinal treagment with 10% oauatic 'soda’ solutiod;

‘ﬁbelow.

" Unsaturates - '
~Aromatics ..
- Naphthenes:

5
24,2
9.

evesesioense 39,

- Sulphur (wt %) T A P P AR I S T £
‘0ctane No. cveseeees ; ees

- ‘Clear with 0. 1% lead ..;............... 8

]
3
cesissssesiesseus 31 2
5
9
2

2. An aviation gasoline wa lso prepared from neutral gas oil,
~.(boiling range of 200-230°, d%g =-0,879), which was. hydrogenated
over Ni,0 clay cataly % {wt. ratio of 1:2: 3). at 450°C under
270 atm. greasuge of hydrogen and S, V.: of about 2 The yield of '
hydrogenated oil was 88% by weight. . ’ : :

The - hydrogenated oil (44-2630C) was rraotionated and the resulta
compared with the original gas oil sample (Table VII{B)15.

sAviation gaaoline with properties shown below was prepared with a
L yield of 265 by rractionation of tke hydrogenated~oil.k ’

Density (20/} °c) cesssasssssaccss 0.7348
Solid Point (°C) cssseessstscssssea =50
Vapor Press (Kg/cm2) ...cecececscess 0,427
. Gummy Matter (mg/lOOce) cesesssscsnsas heb
Sulphuric Acid Absorption (%) ........ 0.5
Content of C. (Wt %) e.e.veeccoseces 86,04
-Content of H, (Wt-%)  eevececsccnncs. 13.87
‘Content,0f S (Wb %) cececeeccecscses 0.01
Engler Distillation (Vol. %)
I.BPeb tovceceenssesscosacona 51 0oc

10% coeievnrntacnecccnecasoacs 6L.59C

20% ceeqececeseracacaresrnanns 71 0°c

The hydrogenated aviation gasoline was rraccionncod into 8 ocuts, snd
the ootane aumber of each out detsrmined (Tabdle VIIXI(B)15).

The hydrogenated aviation gasoline wus olosely-fraotionated in o
podblalniak still, and the following compounds wore isolated froam

each cut,
Fraction (°C) - Ooaggund
IPy =30 - pn~Butane, iso-Pentane, n-Pentano. .
&5 - 50 n-Pentene, Cyoloptane, NHeohexano, Z-votnyl-
_pentans.
70 =75 " neHexane, Wethyl-cyclo-pontene, Benzene,
Cyoclo-hexane.
75 - 81 2,2-Dizethyl-pentane, Bearene, Cyclohexane.
.A-Diaothjl-peatun-. 3,.)-Dizothyl-pontane.
98 - 101 p-Heptane. .
101 = 111 Toluene
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x-3800.7

neutral substan es
“15% naphthénes. and” Y
contained in the crude 11511 ‘o.'_q.‘f

VThe crude heavy oil ‘used. for making‘p s with coa
: 280° C, was oomposed or 28% pararrins and: 36"[- eromatics

The aviation gasoline derived rrom the hydrogenated neutra ligb.t oil,f showed
an’ octane value of 90 wlth 0. 1% lead, L % -

R Table I(B)l5
- COMPOSITION OF OILS = “: .. ,:._..

"' R S | -Aromatics .| Naphthenes _-| Paraffins
Light Neutral GiY 43 : o 49
Heavy Neutral 011 - 60 - e 36

Table 1I(B)15
COMPOSITION AND OCTANE NUMBER OF THE GASOLINES

Coaponent f Octans Value
Aromatios Naphthenes Paraffins | Clear 0.1% Lead
Neutral 011 T 39 o3 ] e8| s2
Distillation . ’ R B
Hydrogeoated — - g5 - |- age——=] = . EURSY SR S
irossagte 8 s | s
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Table IIT (B)15

DISTILI.A‘I‘ION OF :CRUDE TAR' nND NEU'I'RAL oIL

Engler Distillation Crudo Tar (a) Nputra-l 011 (H) _vAva.'-_
| i 2059C ' ;' 0.1 Volu®:
7105115 .0, 4 Vol % 0,2 0.2
C115 125 0.6 0.2 L0l |
(125 ~135. 0 | 0,7 T0:5 0.2,
135 15 - 1. 0.8 .- 0.7 0.1
W5—155. . ol 1.0 0.1
155 =165 - - RS KON 1.5 .. L0,
165 ~ 175 - 2.3 . 2.0 T 0.3
175 ~ 185. 3.5 2.7 »0.8
185 ~ 195 5.0 3.5 1.5
, 195 ~ 205 . 7.6 4.9 ' 2.7
© 205 ~ 215 11.0 7.3 3.7
215 ~ 225 14.0 8.5 5.4
225 ~ 235 116.2 11,7 3.5
235~ 245 19.5 13.8 557
245 ~255 © T 22.8 17.5 5.3
255 ~ 265 27.8 22,3 5.5
265 ~ 275 323 2.5 7.8
275 ~ 285 37.2 28.5 8.3
285 ~ 295 32.0 ]
i ] i Y g YO e i i e T et i st i 350 .
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‘Table VIII(B)ls o
OCTANE NUMBKR or HYDROGENATED AVIATION GASOLINE cu'rs

Fraot.ion (°c) T j:f Octane Number ;
o ~ Clear . - . With 071% Lead [
CI.P.=s60 | 7B.2 . L . o0 101.3 .
60- 70 N N 920
70-80. - f.c 734900 T gy
80- 90° - | 73.1 L8906 -
90-100 | .. 69,2 - . g6yl
. 100-110_ ¢ Tl gL e g
" 110=220 T e 68.8 S R : L 1%
120-130° €3.5 LT 81cs
! 3% . | 77.5.
LO® 83.0
4 50% . B9.0
- 605 95.5 : -
80% 1145
905 135.0
Dry pt. 177.5.
Components -(Vol.%)
8 220
tics 13,8
thopes 2
Pararfines L7.7
. Huab L Clear = O
Ootane Huader - -
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