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Ehun. coal With' - ..
) was 'found: that this
‘ tfectiy , and . 77%:0f the coal. was
issolved by 4-stage extraction;at atmospheric.pressure..: .
By-ext ing under /hydrogen:preasure,. the amount of -coal. .
dissolved was increased, By distilling off: basic oil .. " .
from the final solution; ‘an ashless: coal: can-be precipated. -
-whidh 18 suitable for carbon electrodes. .

I, ‘INTHODUCTION:

In April,. 1940, orders were given to study this project., After experiments on
laboratory scale, a pilot-plant of 10 liters/hr capacity was designed and
constructed, but was-not operated because the basic oil- could not be obtained
from MANCHUKUO in 1944. -A flow sheet of the pilot  plant is given in Plate I
(B)23, . No- large-scale plants using this process have -been:built. :

The key research personnel working on the project were Chem. Eng. Lt. M.
MOCHIZUKI and Chem. Eng, Lt, Cmdr, M. EKUMAKOTO. - .

II. . DETATLED DESCRIPTION

A. ‘Ap' gdritus and Procedurs.
- A rotating-c'y:i)eieutdclai‘a of 5 iitex;s-'capacitx was used for this pro--

Ject.. The cosl was ground und sized to pass a 60 mesh screen, Baslic oil
produced at FUSHUN was used as a solvent. -

One pert‘ (by weight) boty‘ dried 'boai_ and three’ parts of oil were mixed to a
paste in the autoclave. - . .

After air in the autoclave was replaced by hydrogen, the pressure of hy- -
drogen was raised to 100 kg/cm?. The rotating autoclave was heated gra-
duslly and held at the desired reaction temperature.for the required time..
After cooling and releasing the pressure, the products were removed from
the autoclave and filtered through a glass filter. The residus of filtra-
tion was washed, first with pyridine until the filtrate was colorless,

and then with benzene until.the odor of pyridine disappeared, -

Tho \lune:! ‘roslduo was then dried and weighed. The percentage of extrac-
tion was oaloulated by the following formula:

Pom:x;tngo - {weight of sample ocoal) - (weight of rosidue)
Extraotion weight of sample coal
The propertiss of Pushun-cool~and tho basic oil obtained froam shnle oil-
are given in Tables I{B)23 end IX{B)23. The dasic oil was obtained dy

_oeaustio noutralization of the sludge from aoid troataent of shale oil.
This 'ofl was rich in"quinoline and related ‘compounds.

x 100

The effeot of tupon‘.un, time, and prossure on the extraction were ine
?;;2 ted and the results are given Tadbles III(B)23, IV(B)2) and

213



’ boiling range rraotion and B0’ on

Ex erimentel results ere ‘shoWwn': in Table VI(B)23 fo y
B 1n Table VII(B)23 for -3-step: eztractien. .‘Both-series.of extractions. were'
: carried out - under atmospheric pressure with. no hydrogeu present. ;

1IT. CONGLUSIONS -

Tl 1. ‘The 1nfluence of tempereture, time and hydrosen pressure on’ the

_solvent extrection was investigated and it was found that the: temperaturs . S
-affeot was the most’ ‘significant.” Optimum conditions for’ extractiog tn presence
of mydrogen were round 0. be 1-2- hours. 35o-l;oo°c and- 50-100 kg/om N -

2. Ezt.raction or—xhe-eoelén-the-;:resem: -0f- : —p3
'1ncreased‘the percentage of coal dissolved, 'This is believed to be due to the -
peptizatlion of. the -coal being facilitated as a result of slight: hydrogenation.-
‘Up to 89% of the coal was dissolved under 100 atm,’ of hydrogen pressure, whére.
ag a: agmospheric pressure, uelng I.-stese axtrection, a 77$» BXtreoeion was
o ta ned. : .

3. The solution ot beeic oil end diseolved coal :was not eonsidered
a8 a source of boiler fuel due to scaroity &nd poisonous nature ‘of the solvent. p
By distilling off the basic oil, an ashless .coal can ’oe obtained vohioh ie .
euiteble ror mapufacture of carxbon eleotrodes.

Table I(8)23
ANA.LYSIS or PUSEUN COAL’

—

Proximate Analysis (%) Ultimate Analysis (%)
Moist = 416 ¢ o 3.7
WL, M, T 47,52 o - 6.6
rix. C. 41.67 |8 0.7
Ash 6.65 | n s 1.7
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. "Distillation above
. _25o°c was

S T made undgr vacuum or_
S 26 1. l0mm Hg" '
BT —Diéfillation ﬁ;;;erafures
" 60 ‘were cokrected to atmos-
85 | pheric pressure.‘ '

Table III{B)23
EFFZCT OF TAMPZRATURZ*

Reaction Percentage Final
Temp. Extract Pressure
(ec) - < (%) (ke/ca?)

250 8.0 - 99.8
300 2.3 99.4
350 87._1_ . 98.6
400 88.5 9.3
450 68.2 83.7

. 8:310 in oach case contalned 115ga
310ga solvont, and was reaote -
od. ror 2 _hours under gu Anitial
“presoure of 100 :kg/!
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. Initial Pressure’.
E -“lwithg
(/o f

SR

100

* Sample in each ‘case contained
100gm coal, 300gm solvent and
was reacted.for 2 hours under
a’ reaction temperature ot -

* Samplea ‘4n each case contained B
»105gm coal, 30lgm solvent, -and was

reagted. under .a temperaturés of. -

3509C" with’
of 100 kg/e

;Bitial pressure (Hz)

- 350%C,. :
Table VI(B)ZB
4-STEP EXTRACTION*
) 'Soiv‘ent. v‘ - . . .o
Matter - Reaction Percentage
‘Step Extracted Volume Boiling Range “Temp, of Extrsct
(em) (o) = (°Q) (°c (vt %)
1 - 400 2000 | I.D. to 250 230 7.5
2 235 1012 250 to 300 280 . 11.9
3 213 1065 300 to 350 330 "23.0
4 119 342 350 t0.400 380 35.0
- Total 77.‘
Tadl (B)23
ToN®
. Solvent oL
8 ' h“:“.rod wol Bolling Ba R“ouon l;;rggmg
tep . - a0t Une : 280. PO Iactl.
{on) {oo) - (gg) (oci (we.%)
33 5 o m‘w, ........... .._,;m;w__ _w.._::;.a” ‘c-?”;_, [, . & ...:..1} .r‘:-;m-‘:« :
203 748 280 to 3 X0 13.)
a4 592 330 to 360 EL T R L
: __Total 51,7 -

¢ In each caoe, resotion em v‘s  § hour,
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