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This is the third in a series of reports about tne

industrial area of Fushun. the "Ruhr of Manchuria." This reoort
> __

deals with the coal hydrogenation plant of the South lianchuria

Railway Company. The first in this series of reports (Part I,

tenort No. 3004 (Chi-97) dated June 11, 1943) discussed the

Shale 0il Plant. The second (Part II, Report No. 3005 (Chi-93)

dated June 11, 1943) discussed the Aluminum Plant-—-lanshu

Keikinzoku.

Other reports will follow on the coal mining OpCIra-

tions, power plants, and the "model" Japanese community for

e workers in the aluminum anc coal hydrogzenation plants.




( \ .
. ‘? | r
TABTE OF CONTENTOS
Page
TNTRODUCTION « o « % o & % & & = & ® & & & & ® & 9 L
T, COAL LIQUIFACTIOI . o 4 o o o o o o o o 0 o o o o &
TT. JoaPANBSE SYNTHETIC OIL IFDUSTRY o o ¢ ¢ ¢ o o o 2
TTI. DEVELOPMENTS LLADIIIC Tv CONSTRUCTION OF IFFUSHUN |
COAL HYDROGENATION PLAIT . o o o ¢ ¢ o o o o o o o 3
A. Experiments Conducted by Tokuyama
Fuel Depot o o o ¢ o o o o o o o o o o o E
B, Lxperiments by the South llanchuria
RAIIWAY « o « « o o o o o 5 s o o o o o o 4,
C. Decision to Construct Plant at lushun . . A

TV. DIRECT HYDROGLUATI i/ 7' COAL AT FUSHUN,
‘ IMJCI{[]RI}‘L e ¢ o o ©° @ e v @8 e ® e e o o

A. R&W I*aterials ™ ™ ® » . ® & @ @ 'Y * . ® @ 5
B, Location of the Fushun Plant .« « + ¢ « & 5

C. Units Cowprising the Fushun Hydro-
genation Plant o« « ¢ o o o o ¢ o o o o @ 6

D. Production and Capacity .

E. DEmployes « ¢ ¢ ¢ ¢ o o o o o o o o o o o &
F., Transportation « « ¢« ¢ o o o o o o o o o 8§
G POWEYE o 4 o o % ## & & & & & & & & & & § ® )
H, Tater VUpily &« « s o o & » 5 & 8 & & # 8 9

V. JAPANDSE CLAINS To i 727 DEVELOPIMENT AT THE
FUSHUN COAL HYDROGEIATION PIANT o o ¢ s o o o o o 7
SOURCES 5 s © o« ¥ & 8 % % @ & & € &% &% ¥ & & 9 # 12

NOTES &« o o ¢ ¢ o 20 o o o

* o = . e o * o e o ° » i"""‘iii




TIDEX OF ExHIBITS

(Source of Exihibit Indicated ‘/hen Possible)

1. TFlow Diagram of Direct Hydrogenation of Coal
(Page 240, Fuels For Internal-Combustion Ingines,
Gustav Eg¢loff, . I, liubner, and P. M. Van Arsdell,

Universal 0il Products Co., Chicago, Illinois)

2, lap and Sketch of Ffushun Area, oShowing Location of Coal
Hydrogenation Plant

3. View of Japanese Communal vettlement at Fushun, Dirt
road running approximately east-west along south side
of SIR tracks into Mushun. Coal liquefaction plantv
about one mile east of tiis point on south side of
road (Asbjorn Sjolie photograph)

/. View of Japanese Cormunal odettlement in Fushun drea.
Community house at leit of picture is directly noroh
of aluminum plant. New electric power plant about
two miles east of this site. Liquefaction plant avout
3/4 mile southeast. (Asbjorn 3jolie photogranh)

5. View of Japanese Commmal vettlement at Fushun., Coal
liquefaction plant about 3/4 mile east of this site.
Aluminum plant about 1/ mile south.

6. 160 Ton Coal Hydrogenatvion Converters at pillingnam,

bngland Plant. (I,C. I, pamphlet on Billingham
Plant)

7. So-called "Coal Licuefaction Plant at Fushun." Fossibly
a 750 ton Dermag blaslt furnace. (Manchuria, Decemnoer 15
1938, pase £25)
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THTRODUCT TON

On dJuly. 33, 1)39, the Jépaneoe navy'and the South lanchurla Railway
Company announced simultaneousl:r that, after years of reseach, a new method
‘had been discovered of obtalmnr oil from coal by direct hydz o;enation.
They claimed that this procoss had been industrialized at a new plant in
'ushun, lanchuria, and by 1941 this »nlant would be produCLH 360,000 metric
tons of crude oil annually. The Junanese claims to the discovery of im-
proved techniques in the direct hvdrosenation process, which was inventec
b Dr, cergius in 1913, and has veen exploited commercially br vhe Germans
and wnglish, are open to question. Likewise, there is considerable suspi-
cion of thelr claims of lar;e production. Nevertheless, the Ifushun plant
represents one of the most sirmificant developments in the efforts of the
Japanese to exploit and eXpand their synthetic oil industryv, <1The importance
of the Fushun coal hydrogenation plant lies in its proximity to the largest
and most thoroughly exnloited bitwninous coal mine in lanchuria, the years
of research by the Japanese wiich have gone into the Fushun plant, and the
sureriority of the direct hydrosenation process to any other known means of
extracting oil. from coal.

The first, part of this renort outlines briefly the direct hydrogena-
tion H>rocess. The second part ¢iscusses the history of Japancse research
and experimentation leadins v» to the construction of the Fusiiun plant and,
follovwin: a brief statement re-arding the Japanese synthetic oil industry,
thie report concludes with what information is.avallable on ithe location,
descrintion, and productive cenacity of the I'ushun plant, and a consldera-
tion orf the claims to the developuent of an improved process at .‘ushun.

I. COAL LILUEFACTION

The essential chemical difference between petroleum and coal is that
the former contains about twice as muchh hydrogen as coal. all exveriments
desizned to improve and perfect the extraction of oil from coal recuire the
addition of hydrogen to the coal, either directly at high temperature and
pressure, or by first gasifying the coal and then addin: hydro: en at a low
vemperature. Among the hUHmlwk; of exneriments conducted 27 anv nations
since Ur. Berthelot in 166G first discovered that oil could te Jjrocduced from
coal, two processes have been ceveloped com%er01ally by nations to whom
synthetic oil supply is a prie factor of national policy.(l) Cne of these
nrocesses was perfected by tvo “ernan chemists in 1925-- Dr, l'ischer and
Dr. Tropsch., The Fischer-Tropsch nrocess requires the complete asifica-
tion of the raw material, folloed Ly a reconversion into ‘the liquid product.

(OVER)




In order to obtain oil’from the I'ischer-Tropsch ‘patent,‘at least one-half
dozen different processes are necessary, whici are not rec¢uired in the direct
hydrogenation process. TR T R g
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In 1913, the German scientist, Dr. bergius, discovered thzat by the appli-
cation of hydrogen under high »ressure and at high temperature, and with the
aid of a catalyst, as much as ©7 ner cent of the coal consumed might Dde
directly converted into oil, .. This process.may. be briefly described as follows:
The raw coal is crushed to a fine powder, and cleansed to eliminate most of
the ash content. The coal is then mixed with heavy oils, nreviously extracted
in the process, to make a paste, Ihis paste is injected by numps into narrow
cvlindrical converters, where it comes into contact with hydrogen gas under
pressure of approximately 250 atmospheres and the temperature oi annroximately
150 desrees centigrade, Inthe wresence of organic catalysts, the paste 1s
converted into oil. From-this point, most of the oil is transiormed into
' heavy and light motor fuel in liguid phase converters and into a high grade
casoline by means of vapor phase converters with the aid of wvarious catalysts.

Exliibit One) A small heavy oil fraction, containing unconverted coal and
ash, may be treated for oil recovery, and the coke residue may be used for
fuel. Raw gas isfprCtically the only by-product, and it may be utilized in
the process by conversion to hiirogcen in the hydrogen manufacturing plant,
whicn usually forms an integral nart of any coal hydrogenation process.

ek

Ihere are numerous advantaged to this direct hydrogenation process:

(1) It is possible to regulate 1o a creat extent
the type of finished nroduct desired, such as
fiel oil, Uiesel oil, illuminating oil, or’
‘gasoline; ' ' |

(2) This process verwits the production of far
hicher octane number gasoline than is true
with the Fischer-Tropsch process.  The latter
is believed to nroduce only 20 to 40 octane
e < *

(3) The original character of the raw material is
retained in the nroducts, perritting such
valuable pronerties as ready ighitability ond
cood lubricatin; value;

(4) Because it does not pass through the gasifica-
tioh state, this process does not depend on the
market demancd for coke, whicli’ would be the pro-
duct of carboniziny the coal. &8 Y

It is this process,(2) in the perfecting and adapting ol waich the
Japanese have spent years of research and millions of 7yen, thav has been
industrialized at Fushun, lanchuria, : |

' II.. JAPAIT .o SYUTHLTIC OIL IWDUSTRY

The Japanesé‘interest'in the direct hydrogenation of coal has Dbeen,
of course, only one phase ol the jreat concern of the Japanese government
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over the development of a synthetic oil industry.(3)  Spurred by large
~overnment subsidies, tax exempulons and laws designed to encourage private
investment, (4) Iitsui, litsubishi, i'ippon Oil, South lManchuria .ailway Con-
pany and other large industrial concerns have tried to esta.lish plants using
Tne Sischer—Tropschjprocess(S) cnd low temperature coal carbonization. (6)

"he history of Japanese attempis to obtain the Fischer-rronsclh eculpment from
Gernany and the grandiose plans ior production of synthetic oil by all

nethods are beyond the immediate scope of this report. lhe successful develop-
ment of the shale o0il plant at T'ushun, a source of fuel for the Jananese army
in lianchuria, has already been sresented in lleport 1 on Mashune (7) The direct
hvdro enation process employed at l'ushun differs from other Jananese synthetic
0il developments in the fact that it is the only synthetic oil process which
the Japanese claim to have industrialized through thelr own eflorts.

IIT. DLVLLOPMENTS LEADING TO
CONSTRUCTION O FUSHUN COAL HYDROGENAT ION PLalIY

The liquefaction of coal by the direct hydrogenation process has been
the subject of intense research and experiment during the past 25 years by
many scientific institutions iu Japan. among these have Heen Uhe duel
llesearch Institute of the linistrv of Commerce and Industry, the Tokyo
Tndustrial Experimental Laboratory of the same linistry, the Institute for
Physical and Chemical liesearch, the Tokuyama Fuel Depot of the Imperial
'avy, and the South lianchuria wailway. However, 1t was the experiments con-
ducted by the MYaval Depot and the SIR whien were primarily responsible for
vhe successful development of the coal hydrogenation plant in [ushun, about
vhich the Japanese trumpeted their claims of revolutlonary techniques in

1299 (5)

A. Dxperiments Conductecd v Tokuyama Fuel Depot

P s e o

Imnediately following the lost war, the bMaval Depot decan 1Us experi-
ments in coal hydrogenation bhased upon the principles of Jr. oer lus. Japanese
coal wos sent to Germany, where ilaval scientists witnessed the “oilure ol these
early trials, when the quantity ol Ilfuel extracted from the coalwas onlvy 30 to
35 ner cent of the coal consuwec. The Uepot thereupon ahanconec. both the /
Cerman laboratories and Japanese coal, and cecided to apply its owni principles
to the bituiminous coal mined av sushun, lanchuria, Followin: three years of
experiments, the Maval lepot designed an xperimental plant ol three reaction
toiiers, each having a separate a_itator and a capacity of 130 litres. I1n 1932
this experimental plant was substantially improved in order to ootain a finer
coal nowder and to permit more cereful utilization of eihaus® heat., The
Jonanese did permit publication of the results of operation in Tills trial
slant. In 1934 the navy was avnle to liquefy 67 per cent oi the sushun coal
bv consuming 1,065 cubic meters of [as and 1554 tons of bituminous coal. The
0il and casoline had the follorin; characteristics:(9)

.

Gasoline
- F'or air- "or wuto-
Uctane number planes nobiles
69}'0 67,,J
Olefin hydrocarbons ' % 540
ilaphthene hydrocarbons 2940 22,5
Yaraffin hydrocarbons 312 31,6
..romatic hydrocarbons 242 409
(UVLR)




- 5 Heavy '0il
opecific gravity- - - .- 049201
lioisture, per cent ' 0.3
0.02

TImpurities, per cent

'lash point, Pensky-lartens, degrees U., 115,
Viscosity, Redwood No. 3,.seconds-- - .12.6
Calorific value, calories per gram 1o;gég
‘ | : /0
Carbon YT 87410
ilydrogen e B w e | 10400
Sulfur i e | 0422
Nitrogen i &l | { _ 0 4o

The nlant which was constructed:at iushun was originally based voon these
experiments conducted by the taval Depot but was later altered to include
new findings made by the South !anchurila Hailway.

3. ELxperiments by the South Manchuria Railway -
"hile the Naval Fuel 2tetion at Tokuyama has the longest history of
experiments with coal hydrogenation, 1t was the research conducted by the
SIR which culminated in the supposedly revolutionary techniques employed
at the Fushun plant. In 1926 a special laboratory was created at the SIMR
Central Lesearch Laboratory to.conduct experiments #n coal hydrocenation.
At about the same time, the nresident of 5!R, Lokaro Yamamoto, inaugurated
the nolicy of close cooperation ith the Nawal Depot which has marked
Japanese development of coal hydro-enation during the 1930!s. |

About 1931, the SIR purghasec 100,000 yen worth of coal hydrogenation
equinment from Germany for exnerimental purposes in ‘spite of "the failure of
the laval experiments with Jr. :ergius and Japanese coal, This German
machinery was installed in the Central lesearch laboratory, and the experi-
ments 1ere conducted during 1933 and 1934. o B g

C. Decision to Construct Plant at lushun

W

In 1935, experiments-.conducted by the SMR and the navy had progressed
to such an extent that a formally set-up Coal Ligquefaction Committee headed
by Dr.-Yamanishi decided to industrialize the enterprise. Japanese scientists
Yiere arain dispatched to vermany to study the developments in that country.

On sugust 4, 1936, President losuka liatsuoka of SIR established an office
at Jushun to supervise the counstruction ol a coal hydro-enation »nlent costing
14,000,000 yen, after obtalniny & license from the Japanese coverninent., (10)
On June 7 and &, 1937, a joinl conference was held at, Tokuvana liaval I'uel
Station between the representotives of the SIR and the Japanese idavy, 1t was
decided at this time that the e:meriments conducted by the oill should be put
into Dractice at the proposed iushun ~lant. Construction ox whe nlant con-
tinued during the years of the China Incident, and in april of 193¢ the plant
was officially named the Fushun Coal Liquefaction Plant, two months after 1ts
comvletion. On July 22, 1939, the SiR and the inistry of the wavy
simultaneously announced s @iy




tthe successful discovery of the direct liquefaction
process and caused no little wonderment among the oil
sndustrialists of the world. Up to this time, prac-
tically all important Japanese chemical industries,

<uch as ammonium sulphate and rayon, were.industrialize-
tions in existing foreirn patents, but the coal licue-
faction process at rushun was industrialized after it
was discovered in a Japanese scientific laboratory."

(11)

The Japanese have practiced their usual secrecy about this revolution in
fuel technology. The possible meanings of this cryptic announcement are
considered in Section V. |

IV. DIRICT HYDROGENATION OF COAL-.
AT PUSLUN, DANCHURIA

A, Raw laterial

The Fushun coal field lies about 22 miles east of llukden on the 2outh
| snchuria Railway line bet.een lukden and Fushun. The field covers about
16,500 acres in the narrov Lun wiver valley, and extends about 10 miles east
to 1rest, parallel to anc about 2 miles south of the river. The rield 1s
about 2 1/2 miles in width from north to south. The entire rusnun denosit
hes been estimated to contzin 1,200,000,000 tons of 12,000 L,T.Us Hitumlnous
conl. The estimated coal procduction for 1941 at Fushun under the revised
anchurian Five Year Plan was to be 19,600,000 metric tons of coal., This
has been said to represent more than 70 per cent of the total coal output
in lanchuria.(12) A subsequent report will discuss 1n detail the l'ushun
collieries and their mining methods and equinvment. It is sufficient for
this report to note the almost inexhaustible supply of the one raw material

needed for obtaining synthetic oll by this process.

3. Location of the fushun rlant

p——

I'rom what information is available on the fushun coal hydro-enation
plant, the site of the plant is hout five or six miles west of tne SI'K
sain station at Fushun. all of the buildings and installations cover several
scres in the area just south of the LIR double track line and a few hundred
wards vest of the Kojoshil niver, a small tributary of the Hun, Lhis hydro-
~enation plant is Just east of the aluminum plant known as the ranchuria
Licht Letals Company, on which construction was begun in 1930C. lr. Asbjorn
Sjolie, Norwegian engineer who was hired Hy the Japanese TO construct the
aluminwa plant in 1933, recalls tiau a dirt road ran along the north side of
the railway from the aluminum »nlant O the Kojoshi River, A&t a point a few
hundred yards from the northeast corner of the aluminum plant, this road
crossed under the railway to the south side of the tracks and then went over
the river by means of a small oridre. Tt was while walking along this road
just east of the aluminum plant that Ir. Sjolie was able to see the coal
hvdro~enation plant to tiae south. © wxhibit 2 shows the location of the coal
nlant in relation to the other ‘ndustries 1n Fushun.(lB) Directly across
the railroad from the aluminum nlant (northviest from the coal hvdro; enation

(OVER)
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nlent), a new communal settlement has been constructed to house Japanese
workers employed in the Fushun aluninum plant. and coal liquefaction plant,
This project is supposed to cover. about 100 acres, and, as may be seen
from Lxhibits 3, 4, and 5, would serve as a.good landmark in attempting
+to locate the coal liquefaction plant. : ‘

Directly north from the site of the coal liquefaction plant, and just
enst of the communal settlement, a new power plant has been constructed,
irich is known as "Fushun new olectric power plant.' The hydro:enation
plant, the aluminum plant, the ne: power plant, and the counmnivy are all
three or four miles west of the shale oil plant, the open pit mines, and
Powrer Flants lo, 1, 2, and 3 .5 '

O Units Lomprising the 'ushun Hydrogenation Plant

There are no blueprints or specifications available which would give
clues as to the exact layout of this plant. All informants have stressed
the sreat care which the Japanese took to prevent any foreigner from gaining
even a superficial idea as to the structure of the plant. Aiboub all that is
known about the buildings is that they were constructed of red brick and
reinforced concrete, and to this extent were similar in appearance tO the
buildings comprising the aluminum nlant directly west.

In 1939 the Japanese did wer:it publication of some innocuous informa-
tion about the installation of this plant, which proves no more than that
the Fushun plant differed little in its mechanical structure rron such coal
hvdro: enstios=smants as the one in ~illingham, bngland.

; f "The Fushun coal liguefaction plant is composed
of the hydrogenation manufacturing plant, the conpres-
sion plant, coal mixing plant, reaction plant, gzas
separation plant, and distillation plant. (1) The
hydrogenation manufacturing plant is composed of the
liquid gas plant and the transforming plant where
‘hydrogen is manufactured from steam by using coke;
(2) the compression nlant conpresses the transformed
cas coming from the hydrocen plant, removes carbonic
~acid within the ~as, 2nd compresses hydrogen to the
pressure recuired in coal liquefaction; (3) the func-
f tions of the coal mixingy plant consists Lsic] of
| “arranging coal for licuefaction use, making of
catalysers and paste, and sending them to the reaction
_plant; (4) the reaction plant turns the high pressure
~hydrogen and the paste received from the coal mixing
- - plant into oil; LIt is this part of a direct hydro-
genation plant which has the readily recognizable
rows of tall converters such as are shown in Lxhibit 6. ]
(5) the gas separation wlant disposes of discardecd Cases
after liquefaction reaction, and manufactures hydro:en
from discarded gas to he used again in liquefactlion;
(6) the distillation nlant is composed of a crude oil

distillation plant, oil refining plant, and cresol
plant." (1.1)
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These are the standard units of any coal liquefactlon plant using the direct
hydro-enation process. The‘Japahese—controlled*ﬁ&hdhurig, Volume -3, page 825,
1036, published a photograph of what they termed a "coal liquefaction plant

at I"ushun." One.Ameqican‘engineer.insists ﬁhatﬂthis-photograph pf Zxhabit 7
is a 750 ton Dermag blast furnace, and an outstanding American caemist, while
not willing to state that this is.a blast furnace, is unable to identify 1t
conclusively as a coal hydrogenation unitJ(lA)' | vatl)

m#m-“

Ue Productioﬁ”éﬂa Capacity

"ere are no reliable fisures on the estimated or actual Hrocuction
at the Fushun plant. vhat estimates are available range from figures of
30,000 metric tons to 360,000 metric tons oi crude oil-annually. The
following bits of information relative to the capacity of .this plant which
have aoeared in various- Japanese or I'ar Lastern publicat:ons are included
for the purpose of showing the uncertainty relative to this noint.

L "A1l the present liquefaction enterprises, both
covernmental and private, however, are small and .
experimental in scale, the plant operated by the
South lanchurian faili;ay Lompany belng limited
to an annual production of 30,000 metric tens."

Page 361, Uctober 1937, iar liastern Review. .-

[

1

A0 "Earls plans called for ti.e production during
1937 of 21,000 metric tons of benzine and the
same quantity of heavr oil from plants using a
direct hydrogenation metiod alone, but as a
matter of fact, not a drop of oil has been
obtained." Page 466, December 1938, Far Lastern
Review.

These statements were made anproximately two years before the ammounced com-—
. pletion of the Fushun plant. |

3. In the Japan lianchuria +ear wook for 1940, the

| ‘capacity of the Fushun nlant was said to be 323000
metric tons of crucde oil annually or about 630
barrels daily. lor 193¢, the first year of opera-
tion using the S.ii.il. process, the production vas
only to be 22,000 metric tons,

Followring these first cautious estimates, the Japanese becan to make very
san~uine claims about the production of synthebic. oil at tushun.

L. ~ "The Shorben plant of Germany, which had a produc-
.~ tive capacity of 150,000 metric tons in 1936, and
(was] believed to have made no expansilon since

then, is the only licquefaction plant that measures
- favorably with the IMushun plant of the S.M.l."
- Contemporary llancihuria, January 1940. (Publicatiom
of the South lanchuria -iailroad.) o




s Under.the 1mpetus Ol the I'ive Year Plan for lanchuria,
annual production ‘of 360,000 metric tons of crude oil
was exPected at the bushun plant during the last year
of the revised Five Year Plan, which was to be 1941,
This plan called for the production of 1,700,000 metric

tons of crude oil frOﬂ.all types of coal llquefactlon
in lianchuria. s,

~Then, in 1940, after such enthusiastic estimates, the Japanese again became
cavtious regarding#their synthetic oil capacities.

e "“everal years more anc Iurther technical experimenta-
“tion, however, are =171l necessary before the liquefaction
“industry, which has just nassed through the experimental

stage, can be developed economically," Far Lastern Leview,
July 1940, page 240. i i i

7. "The coal liquefattion plant at Fushun still remains an
experimental one so far as size is concerned, but in
‘producing oil of such fine quality, the plant has succeeded
in establishing the foundation of regular industrialization
~of coal liguefaction, thus marking an epic in the annals of
liquid fuel in Japan." Contemporary llanchuria, sanril 1940,
page 10, |

One possible clue as to the production in the Tushun plant ma7 be drawn from
the Jdpanese government's recuvirement of a guarantee of at least 50,000 metric
tons annual production before a license would be issued for the construction
of a coal liquefaction plant. The vouth lanchuria ilailway received such a
license from the government in 1936. (4)

e’ Employes

As of 1939, the 2,000 employes at the coal hydrogenation vwlant were only
a small:part of the 43,000 laborers employed in the Fushun area. Again the
fipures are mlsleddlnb,:represent:nL as they do the first year of operation
of the coal plant, ihe increased labor demanded by the new coal hydrogenation
" plant and the aluminum plant wras resulting in the construction of a new com-
minity. settlement directly across the railroad tracks from the aluminum plant.
Information on this settlement and the institutions establishecd for the wel-
fare of the employes is sufficient to merit a separate report.

T -TranSbortation

The main line of the S.i.l. branches off at buchiatan, ©.7 niles south
of lukden, and one line exténds east and slightly north about 30 miles to the
heart of Tushun. This line is double track, and as noted above, nasses along
the north side of the coal llque¢actlon plant. YTracks belonging to the former
North -l.anchurian mallroad runnine from lukden northeast to Kirin pass along
the north side of the Hun Rlver, ‘but there is no known railroad bridge

connecting this with the 5. .te¢ line which services the industries in Fushun,
An entirely new line has een constructed from Fushun straicht south to
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renhsihu to speed up transportabion of heavy goods, such as coal ..nd by-
products, from.the mines in the Iushun area, (15) All the r¢¢1.a"s in the

industirial area -of Tushun, including all spurs to ‘the olants, ATE NOW COm-
nletely electrified. . et _

g
-, ; _‘

G. Powér'

.11 the electric power ior the various plants that make the group of
the coal liquefaction cempound comes from the new 300 000 kilowat® electrlc
vower plant., This new plant, the third built at Fushun, is housed in‘a very
larze building constructed: 0¢ red brick and reinforced concrete, and has a
corrucated iron roof. -lhere are many auxiliary buildings of the same material,
and. the tall concrete smokestacks stand out very prominently in this area.
The asoroximate location of the sower plant is north of the licuelaction
plant across the South lianchuria llailway tracks and just west of Kojoshil
lver., ety % | '

II,. Water Supplg

The water supply for the licuefaction plant is obtained in adequate
quantities from pumping stations on the Hun River., Nearly all the industrial
nlants in Mushun have their own reserve water power and auxiliary wnumps, and
the city of Fushun is supplied by a modern and efficient water works system.

V. JAPANDSE CIAIMS TO A NE/ DEVELOPMENT AT THE I"USHUN
COAL IYDROCLNATION PLANT

In 1939 the Japanese announced that

"[The Fushun] plant w.s adapted to the Imperial Navy
process at first, but with the progress made at the
Central Research Labhoratory lof the South llanchurian
Railway] appropriate erpansion was carried out for
the purpose of incornorating the new findings. lhe
new changes include equinment and operations methods
of the reaction anc coal mixing plant‘whlch evolved
from the experiments carried on over a number of
yvears at the Central liesearch lLaboratory and charac-
terizes the Fushun plant as one based on a unique process
and on a number of S.li.l. patents."(11)

‘hatever may be the scope of.these "new techniques" claimed to have been
industrialized at Fushun, the structural design of the plant, as outlined
above in section IV.-C, has remained similar to the stancard coal direct
hydrocenation plants in wnglond and Germany. An acquaintmnce'“ith readily
identifiable features of such »nlants (viz., the long rows of tall narrow
160 ton converters, the large cranes, ond the distillation tanks) would
permit easy identification ol this plant at Fushun

Information on the qualit- of the czasoline or oil ‘produced at l'ushun
is very unsatisfactory. If it is true that the S5.1,R. Jaboratories did
improve the naval station's techniques, the 1933 naval experiments noted
above in section II.-A gives small clue to the present status of coal
hyvdrozenation at fushun.

(OVLR)
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' ag Tar asfcaﬁ"be learned,.the.S.N;ﬁ.,announcement,in,July 193¢ caused
little excitement among American-engineering and chemical circles, No *
technical or -trade magdzines icarried any remarks:felétiﬁe“tgfthe*Jépanese
claims, (16) ' e R A T

‘From what information is available, it would appear that the Japanese
had developed at Iushun a process whereby the primary licuefaction‘of the
cogl paste was carried on at lover temperatures and the seconcary hydrogenar
tion' of the heavy oil was-done at lower pressures than is the case, for
example, in the pillinghafn plant. which 1is likewise using “wituminous coali
(The Germans up to 1939 had little experience in the hydrosengtion of =
bituminous coal.) Sacrificinc efficiency in the time yield of oil, this
solved problems which had haunted the English for .a long vihile, “Suggesting
the nature of the possible develonnents av Fushun, the f011bWinj‘statements
have been made by lir, H. H. Storch, Supervising Physical Chenist,” Lxperimental
Station, U. S. Bureau of lMines, Pittsburgh, in two letters of December 1 and
G, 1943 to the Chicago office of the Department of Justice. R 8

M, , JFrom my first-hand knowledge of conditions at -

“the Billingham (England) coal hydrogenation plant
‘and from conversation with Professor Ushima [Jupanese
0il expert] who visited us in 1937, I can make the
following statementus:

(1) The uerrans up to 1939 had little experience
in the hydro~enation of bituminous coal.

"(2) The British ih 1935-1937 encounterec some
severe difficulties in the hydrogenation of bituminous
coal, ' These difficuliies centered about the necessity
for purging a certain emount of asphaltic-like materials
formed in the primary. licuefactlon of bituminous coal.
These naterials hydrosenate relatively slowly and as
their -coricentration in the .recycle heavy oil builds up,
the-reciéle becomes wmore viscous. This results in
difficulties if it.is used in a vehicle for powdered
coal-and if the. asphaltie content gets high enough,
"chbkingJ of the cdnverters with coke-like deposits
ogcurs. + ° At | |

g 1i I ol v

"No entirely satisfactory aSphaltic'purgé has
been developed at =»illingham, 4 cormpromise solution
of the problem was instituted which made possible |
fairly satisfactory operation, but which reduced the
casoline yield from the expected 65 per cent to about
52 per cent .of. the.coal used for hydrogenation. ’
Develggménﬁ and research work at Billing@am ipdicaﬁq§
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Eggg'the;bﬁoblem_coplq_be solved by decreasing the
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primary liquefaction teuperatures (at the expense of

decreased space-time yield) combined with the new
process for hydrozenation of the primar; heavy oil.
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"{(3) 'Oshima in 1837 was aware of this difficulty
and of its possible solution." (Letter of December 1st.)
(Ttalics added.)
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The Japanese in 1940 published the figures on the temperature in the
primar,- coal ligquefaction converters and the pressure 1in the nrimary heavy
0il hydrogenation converters. .r. otorch has stated (letter of December K

‘1The most significant (to me) item in this article (11 ]
is given at the top ol the second column of page 240, ViZ,,
that the operating btemperature was 4000 C. [in the lushun
plant]. This is £00-70° C, lower than the operating tempera-
ture used at Billingham and this comparison helps to sub-~
stantiate my guess that the Japanese process differs from
the British mainly in having a lower operating temperature
and longer contact Tin€s o o

"You will also note that the operating pressure 18
civen as 200 atmospiicres, This indicates that the Japanese
process does not involve operation at 700 atmospheres plus
4 'fixed' catalyst (i.e., catalysb fixed in place in tae
converter in the shape of granules oOr pellets) for heavy
oil hydrogenation. 1he latter operation is one of tihe |
alternatives to operation at lower temperatures and
longer contact time."

That the Japanese improvements i/ere along lines similar to those studied
at 3illingham, may be inferred from the Japanese chortle in 193¢ that

"Furthermore, the fushun process was nerfected after
only 6 months of e:perimentation, whereas the Dilling-

ham plant in mnglanc shent two years before the pro-
duction stage was reached." {13

Soth the British and Japanese Were using bituminous coal. The British
had difficulty with eliminatin the a sphalt in the primary converter and were
convinced this required a lower temperature. Japanese oil experts were aware
of this difficulty as early as 1937, In 19/0 the Japanese announced the use
of a lower temperature and «loated over theilr victory over the oritish. This
information lends substance To the belief that the Japanese timprovements"
snvolved a slowing down of production per unilt of time in order to secure &
hizher quality of 0il and a ~reater yield of 0il per unit of bituminous coal.

Dr. Gustav Egloff, Fresident of the American Chemical Society and Chief
Chemist of the Universal Uil Procucts Corporation, is of the opinion that 1if
the Japanese have made new immrovenent, it would be in the nature of a new
tvpe of catalyst designed to secure a more ef ficient procduction of oil from
bitwninous coal.(17) Dr, ~gloif noints out that the Japanese studyr ol German
~ethods which were based upon the hydrozenation of lienite coal irould gtaly
have left unsolved the perfectinl of the hydrogcenation oi biturminous coal.
lio.;ever, Dr. bgloff 1is inclined to dismiss the Japanese clalis as just another

ramnle of Japanese industrial boasts without foundatlon.
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Mr. Hs He Storeh

Chief Chemist,  Central txperimental Station
United States bureau of lines

Pittsburgh, FPennsylvania

Mr. A, C, I'ieldner

Chief, Fuels and ixplosives wervice
Bureau of liines

United States Departioent of Interior
Washington, D. C,

Dr. Gustav Lgloff

Chief Chemist

Universal 0il Products “ompany
310 So. Michigan Slvd.
Chicago, Illinois

Mr. Ralph Vaill, former Technical Adviser

Iron and Steel oection

Manchurian Heavy Industries Development “ompany,

now employed with Open :earth Combustion G0ey Lhlocano
For complete data on Vaill, see Report Chi-56--

Report on Showa Steel orks, Anzan, lanchuria,

by Leo Kuhn, santitrust .Jivision, Department of Justice,
Chicago, Illinois, iarch 15, 1943

Mr. asbjorn Sjolie and lLir, John Sjolie
2623 N, 29th otreet

Tacoma, .‘ashington

Now with Ylin Corporation

3400 Taylor Way,

Tacoma, ‘ashington

These two men, father and son, were hired by Japanese
to supervise construction of aluminum plant at I"usiiun
in 1940,

Periodicals used in this report are cited in the notes.
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This does not include the loiv pressure coal carbonizatioil DIOCESS
by which crude oil and low -ride gasoline are obtained as a D~
nroduct of ‘coke manufaciure.

This description of the direct hydrogenation process &anc the reasons
for its superiority over the iischer-Iropsch process are ~iven as a
condensation of numerous articles on the subject. These opinions have
heen confirmed by Ur, Gustev Lploff, Chief Chemist, Universal 01l
Products Company, and President of the American Lhemical sSociety.
nccording to Dr. Lglofi, about the only advantage ol the 'ischer-
Tropsch process over direct hyvdrogenation is the high quality Ujesel
fuel obtained from the former nrocess. & coal hydrogenation plant

is. easily adapted to the use of crude oil in place of Hovigerer. coal,
and the cresol plant may e used to produce plastics.

ficures on Japanese nrocuctlon of synthetic oil (exclusive o o0il

from coal shale) vary fro. £.,000,000 barrels to 22,1.0,000 barrels
annually. For a bibliogrephy of various estimates, see 'Moubs itute
Fuels as a ‘iar Economy," by Custav ugloff and P. M, Van .rsdell, in
Chemical and ingineerin-~ News, Volume 20, page 049, lLay 25, 1942.
Tacking comprenensive iniormation from fresh sources on this subject,
no attempt has been made to dilscuss Jananese synthetic oil production,
except as it directly pertained to the Fushun plant. OSome new informa-
tion gained through a search of the files of Japanese tradinf” companies
in New York is set out in the lieport on Synthetic 0il and Gasoline
Industry — Japan (Japanese I'ile hesearci Project), #317¢ (1¥=200),
sucust 6; 1943 by Fred S, subty. £ contemplated search of the Japanese
files of Universal Vil iroducts Lompany, Chicago, may reveal hitherto
unlcnown information on tiiis subject. |

In 1936, the Japanese ~overnment planned the establishment of a giant
holding company with an eventual capital of yen 500,000,000 to spur the
development of a synthetic oil industry. 1t was to be a semi-government
corporation with large private investments. The covernment would
cuarantee an annual dividend of 5 per cent on the investment to encourage
the development of synthetic oil by private industry. The Japanese '"Diet"
exenpted synthetic oil plants from the income tax, the business proiits
tax, and most provincial tazes, for a period of ten years. oubsidies
viere cranted to cover the cifierence between the costs ofl natural and
ssmthetic petroleum for seven.years. In order to qualii for these
ri~hts and exemptions, & coimany had to guarantee a canacitr ol at
least 50,000 metric tons orf crude 0il annually in any one nlant. Far
Lastern Review, Volume 34, pa_e 400, December 193cC.

T———

.ccording to an article in Yar Lastern iéview, sapril 1040, :itsul

—
.

ourchased and received & coiplete T'ischer-Tropsch plant Ifrom “ermany
in 1939, to be installed at Uhmuta, Lyushu-island, Japan. liitsul
planned another plant using the Iischer-Tropsch nrocess {or installation
in Hokkaido. A o i 03

1 itsubishi had been operatin® low temperature coal carbonization plants
for some time. See Confidential Keport on Japanese Coal Carvonization

(CVLR)




Industry (2746) by Allan Truymbull, wconemic .iariare Section, -eattle,
Boril 30,1963, . | |

% Confidential lLeport lo. 3004 (Chi-97) on Fushun, lanchuria, Fart I,
0il Shale kefinery and Uubus Cracking Plant, June 6, 19/3, by Lenzie K.
airkham and Kobert A. vitschike, conomic !.arfare oSection, Denartment
of Justice, Chigago. =~ =~

O Information on the developments leading to the construction of the
. Tushun plant has been otained from the following periocdicalss
Contemporary lLanchuria, Januar:r 1940, pages 17-27; Indusvrial and
neineering Chemistry, Yolume 15, MNo., 17, September 1737, pale 3623
"ar .astern Review,”july'liéo, naze 247

Qe Incdustrial and_Enqineerin: Uhemistryj Volume 15, No, 17, NATEe 362,
september 10, 1937,

10, This ficure does not appear sufficiently large tocover much more than
the cost of a trial plant. .lowever, with the introduction oi the
revised lanchukuo Five-Year lan of 1037, the Japanese jovernment

xpected to pour in yen 1,000,000,000 for the constructlon of coal
liquefaction plants in 'anchuria, and it may be assumec that the
Jushun plant received a -~oocd nortion of this subsidy, nermnititing an
expansion of their original construction plans.

t1 /4 . ) 1 -9 =, 1 1 " e J ~ ) B Ll
11, "Coal Liquefaction and the South lanchurian Railway, Far .astern
Review, July 1940, paje 247,

12. The geolosical age of the coal has been placed in the tertiary period,
and the Fushun Mine laborator has made the following analysis of the
coal: Specific gravity 1.2, moisture 3.7 per cent, volatile natter
/3.7 per cent, fine carbon 45.9 per cent, ash 6,7 per cent, nitrogen
1.6 per cent, sulphur 0,0 per cent, calorific value 6,900, “This analysis
and the estimates of coal production at Fushun were given in a speech by
br. Ralph Vaill before the Lastern States ilast Furnace and Coke
association in Chicago, on i:ovember 13, 1938,

The estimated coal cemand in 1941, 1if the s o—-calle d.'ive-Year Plan
vihilch was drawn;up_ih'lTBV 1as realized, was to be awmnrorinately
27,000,000 metric tons, Of this amount, the heavy industriecs of
l.anchuria were to consune §,335,000 metric tons, the rail ayrs 3,000,000
metric tons, and other industries 3,610,000 metric tons, (Janan llanchuria
Year ook, 1940, pace 755)  Statement of estimated coal denosit has been
talken from Commerce lieport dated June 30, 1930, by 'J. W. iurness, Chief,

I inerals Vivision, United States Department of “ommerce.

. » & - P o

13, This location for the licuefaction plant is confirmed by the statement
of lleverend Yatrick J. uerrity, missionary in Fushun from 1932-1940.
See Confidential Report on tianchukuo, Steel ‘orks at ..nshan, Llectric
Power and Shale Uil .orks ab fushun, and lunitions and Coal Liguefaction
Plant Near Fushun, by i, F. lacianus, Antitrust. Division, Venartment of
Justice, New York, Seépteywer 10, ;9;2“
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14. alph Vaill (see sources) st bted that this photograph showed & blast
rurnace and four stoves at ionkeiko (Pensihu) Manchuria. Gustav Lgloff
(see sources) questions ihether this is a blast furnace, but could not
st:te unequivocally that it wcs even a trial coal liqueiact.on plant.
If this is a blast furnace, the caption may either be a :iilstake of a lay
macazine or a naive atternt to confuse outsiders recgarding coal hydro-

~enation developments at Jushun.

15, i'ather Charles burns, missionar; in North China and ianchuria from
1034~1940, now residing in Lary Knoll, New York

16. The Japanese believed that this announcement caused cuite a furor,
1on July 22, 1939, the S.1LR. and the liinistry of Navy simultaneously
announced the successful discovery of the direct liquerfaction process
and caused no little wonderment among the oil industrialists of the
world . . . It is said that the surprise of the Germans at the success
of the process was greater than that of the Japanese themselves, even
though Germany was the first to develop the coal liquefaction industry,
while there is no doubt that samericans, British, and fussians, who
control the greater part of the oil output, were somewnat astonished,
though perhaps in a differemt sense." fage 248 of article cited. in

MMote 11,

17. lr. Storch, however, in his letter of December 1 to the Uepartment of
Justice, Chicago, statecd, "It is unlikely that any betier catalysts than
tin compounds plus volatile chlorine compounds for primary coal lique~
faction, have been developed by the Japanese,"
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