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PREFACE

This is the fourth in o scries of reoports on the industricl area
of Fushun, Manchuric. Provious ruports hove declt with tho shale oil
plant, thc alumina cnd aluminum roduction plonts (horewith rcviscd)
ond the coel hydrogenation plante 4 furthor report will discuss the
lerge collicries in Fushune

Compercd with similer installations in Japan 1tself, somc of these
industrics in Fushun arc not very lorgee (The aluminum plant at Fushun
produces only & smcll portion of the totel production of 2luminum 1n the
Japancse Empire.) Howecver, the significance of Fushun lics 1n the fact

hot it is the most complctely industrielized arca in Manchuria. Within
the small valley of the Hun River, on a branch of the main South Man-
churicn Reilvey from Mukden, the Japoncese have developed wheat they like
to torm "the Pittsburgh of Manchuria,"
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I. INTRODUCTION

Menchurien Light Mctals Ccmt;ny'(ﬂmnﬁhuﬁhclhlnﬁoku K.K.) operates the only
known alumine processing plant in Manchuria. Located in Fushun, this alumine
plant by thce ond of 1940 had o capacity of ;8,000 metric tons of alumina annue.lly,
e. quantity more than sufficient to mect the 12,000 metric tons capacity of finished
aluminum which wes to be produccd in the sluminum reduction plant located within
the same compound &s the alumina plante © In addition to supplying the Fushun
aluminum reduction:furne.ccs, the aluminum plants at Antung and Kirin, Manchurie,
wecre to be suppliecd with clumina by tho longhurian Light lMotals Company.l

In Junc 1943 & rcport was preperecd on the. Fushun.tlumlnu and aluminum plants,
based upon informetion furnluh d by tho Dorr Company, designers of certain
meterials for thce early 1nutL11 t10ns.2 This present rovised report, based upon
information supplicd by Nbsqrs. John and Asbjorn Sjolic, Norwegian engineers who
in 1940 dcsigned and superviscd the construction of the extensions to the Fushun
plents, may bc considered to corrccect ond replece the inadequate ond sometimes
erroncous information in the ecarlior roport, .

II. HISTORY AlD ORGANIZATION

As a rcsult of succossful cxporiments with tho procossing of alumine clay
at Fushun, thce Monchoukuo GOVkmﬂMJXt in 193%6: SunCthDLd the establishmont of the
Menchurion Light lotals Manufacturing Compony. In Novenmber 19%6 this organization
was incorporanted, with & capital structure of ¥25,000,000, takcn up es follows

Menchoukuo Government + 10,000,000
Sumitomo . £ 5,000,000
Nippon Denki ¥ 1,0,000
Japen-llanchoukuo Aluminum Cos ¥ - 50,000
Jopan Soda Mfg. Co. ¥ . 50,000

In Decémber 1937, thu Menchoukuo Government, with an cye to rationdlizing
nll heavy industry in Menchuria, formed the Meanchurion Industrial Corporation
capitalized at ¥ 50,000,000, Under tho aogls of the new government corporation,
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the originel ¥ 10,000,000 of the Light Metals Compeny held by the Manchoukuo
Govzeriuicnt, ond the ¥ 14,000,000 owned by the SM.Re woere 'tronsforred to the
Menchurian Indugﬁrial,Corporation, and the nominul capital of the Light Metals
Compary was: incredscd to ¥ 80,000,000,

The officers of the Manchurian Light Metals Company were as follows:

Precsident - Yoshisuke Aikawa (also Governor of the llenchurion Industrial
- - _Corporation)

Chairman - Shinji Yoshino

Monaging Dircctors - Saburocmou Fujimeoshi, Nesso Uchino

Exhibit 1 is & photogreph of cortain of the Japanese enginecrs at the Fushun
plant,

‘III. RAW MATERIALS AND- POUER

The alumina is extracted from a clay which-has about L5 percont Alo0Oz content,
found in large quantities near Fuchow, Yentai, Chunchow, Penhsihu, .and other
districts along the Antung llukden Railway.. The 1940 Japan lManchoukuo Yearbook
lists. the reserves of "alumina shale" as follows:

Guantity |

* (M. tons) Grade (%)
Yented | | 1,03L,000- L;5==L;1 .3
Ponhsihu 24202 ,000 hO--h7.5
Niusintei * 9,382,000 116 J1==52 .5
Shaoshin 25920,000 145 e3==55
Others " 570,500 57 2==55

Total 25,318,900

In addition to the alumina clay, cokeé, limestone, and iron ore arc cmploycd in
the extraction of alumina. A4ll the coke is produccd in Fushune The limestonc is
found in large gqrantities at Fushun, Penhsihu, and other areas in lianchuria. Tho
iron ore comes from Anzen and Penhsihue In the alurminum plent two more materials
are added to thc process which, while not strictly "row meterials,” may be
mentioned here. One is cryolite, a solvent used to dissolve the alumine in the
bathe The lManchurian Light lletals Company uses & synthetic eryolite made at
Fushune The reduction prodess requires from 70-100 pounds of cryolite per:ton of
aluminum produced.,

Further important elemerits in the clectrolytic phase of the production of
the metal from its oxides arc the carbon elcctrodes. Technically speaking, the
electrodes are a part of thc rcduction cell but they mey be classed with raw
materials in that they are consumed durifie the procoss of electrolysiss
‘ .
- The aluminum reduction furneccs are not dependent upon independent manufacture
of carbon clectrodes, since they cmploy the Sodcerberg process wvhercby the electrodes

o
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aré¢ made byithe addition of carbon and pitech in the electrolytic cell or furnace.

In ‘the opinion of’ the Sjolics, there was no.such thing as o bottlcneck es
fer as roaw materials were concerncd.

The new 300,000 kilowatt power  -plant .at Fushun,. which utilizes pulverized
locnl coal, supplics comparatively cheap and obundant cleetric power to operate
611 thc cleetrolytic furnaces in the aluminum plent. The epproximate location of
this plant ‘is “shown on Exhibit 3. |

IV. PRODUCTION AND CAPACITY

The construction of the alumina ond the aluminum recduction plants ot Fushun
has token place in two stages. The so-ctlled Noeo 1 plant wits constructed in 1938
and 1939, The cxpansion of these installations To gain increascd capacity was
vndertaken in 1940, |

Alumine Plant

iy

The cquipment for the first alumina plent which was constructed®at Fushun
in 1938 was designed for a daily ce.pacity of 115 metric tons of alumina (A1203).
The production: for the first yoor of operation wes. cbout 15,000 tons of alumlnea.,
The equipment for the cxpansion of the alumina plent which was installed in 19,0
was designed to increase the capacity to 155 metric tons deilys Thus, on
complction of the 1940 additions, the Fushun.plont wos supposcd to bec turning
out about /;8,000 mctric tons of clumina cnnually. No figures are availuble on
the actual production after tho oxpansions. Tho chicf cnginecr told Mr. Ford of
the Dorr Compcny thet in Fobruary_19L0 the original'L1Umind plant was opcrating
ot only 80 porcent of cfficicncye

Aluminum Plant

The equipment for the first cluminum rcduction plant was dcsigned to produce
6,000 tons of aluminum cnnuclly by thS opcrdtion of 100 oloctrolytic furnaccs or
c¢llse’ Actually the production wias sbout 11,000 tons during the first ycor of
- .operations - In 19,0 another clectrolytic pot house was constructed, which added
100 morc furncecoes cnd incrcased thg-ecapacity of the plant to 12,000 tons of
aluminum per yeora |

V. FROCESSES AlID EQUIFMENT

Aluﬁina Plant

The alumina plants in Jepan propoer cmploy the conventional Bayer process
for extracting.alumina from high=grade, bouxite imported from the Dutch East
Tndiese However; the clumina clay or "shale" uscd at Fushun has a much higher
‘gilica contont.end.is of & lower grade then the bouxite, o condition which renders
inefficient the Bayer processe Te Be Ford of the Dorr Company stated the
Japancse wewe using, in 1938, a process &t Fushun very similer to the Peder son
processe ‘A flow chart of the Pederson proccess usced ot Fushun was preparcd by
Mr, Ford and is c.tteched os Exhibit 2 From this chart it would appear that the

b (QVER)
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only change at Fushun is in the original charges Usually the Pederson process

is used with bauxite; ot Fushun it was a low-grade clay. However, Asbjorn Sjolie
states, "As far as 1 can remember, the plant at Fushun is not following thils
(Pederson) process exactlys They have made a few changes themselves and have
-."led it their own processe \® do not recall the name of it as they kept 1t
very secret and the same is true regarding the changesfthey'made."5

The Japanese negotiated with the Dorr Company for agitating and settling
equipment to be used in the original alumina plant, and by contract agreement
the Dorr Company designed and supervised the installation of the following equlp-
ment:

% Turbo mixers and tanks, 10 ft. in diameter, 9 ft, deep

1 washing thickener, ,0 ft. in diameter, 3< ft. deep, with pumps
1 thickener, 30 f{t. in diameter, 10 ft. deep

%2 thickeners, 50 fT. in diameter, 12 ft. deep

The equipment was manufactured by Tokyo=Babcock KeKo, Isogo-llachi, Isogo-Ku,
Yokohama, a subsidiary of Babcock=l{ilcox, Ltd., England, and affiliated with
Mitsuli interestse ‘ | |

| In January 1939 the Dorr Company received the following, order for additional
equipment:

¢

4 Turbo mixers and tanks, 10 ft. diameter, 9 ft. deep _
2 washing thickeners, 1,0 ft. diameter, 32 ft. deep, with pumps

2 thickeners, 30 fit. diameter, 10 ft. deepe.

Thig oraer, intended for the new expansion of the plant, was manufactured 1n
America and shipped by the Dorr Company to Japan 1n the fall of 1939, These
later installations were completed in 19,0,

Aluminum Plant

- All‘electrolytic cells for the reduction plant were purcha sed frag.thé
Norwegian firm of Soderbergs The cell walls are rectangular, 6 £+, by 8 ft., and
were designed for 24,000 amperes capacitye |

The most important and vital part of the aluminum plant is the rectifying
plant which transforms the alternating current frdm the main power plant into
direct current., The alternating current, at suitable voltage, is transmitted to
the reduction plant where 1t passes through transformers that reduce the voltage
to the proper point for the rotary converters. These machines rotate in synchron-
ism with the generators at the power plant and convert the alternating current
into direct currents of large voltages A number’ of the rotary converters operate
in parallel on a bus system, and the long lines of the electrolytic cells are
likewise operated 1in parallel from this bus systems The parallel arrangements
permit the shutting down of ‘any machline or a single cell at any time for inspection
and repairs, without interfering with the operation of the plant, This 1s highly
important since the power supply must be continuous Or the cell contents will
solidify in a few hours. |
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VI. LOCATION OF THE PLANT AND DESCRIPTION OF THE BUILDINGS

The lianchurian Light " tals lanufacturing Company's compound 1s located -
chout six milées west of the main railroad station of Fushun. This approximate
1osation is shown in Exhibit 3. ' The plant is bordered on the north by the double=-
tr.ck South Menchurian Reilway going west to lMukdens. The compound is about four
+o five miles south of the Hun River, and two to two-and-one-half milecs west of
the Kojoshi River, a tributary of the Hune. Across the S.M.R. tracks to the north
~f the aluminum compound is a "model comnunity" for the, Japanese workers., Between
the aluminum plant compound and the Kojoshl River is the coal hydrogenation plant
discussed in Report on Fushun, IIIaé . 2

The entire compound of the aluminum plent-area is surrounded by & red brick
vall “eight feet high, and all the buildings inside this.com@ound_are”constructed
with red brick and reinforced with steel. . All the buildings have corrugated
iron roofs. A general layout plan of the principal buildings is shown, in Exhiblt

Lie

The alumina processing pleat is 500 ft. by 100 ft. and about 50 ft,. highe
It contains all of the equipment for processing the calcium aluminate slag which
comes from the raw material after it has been smelted 1n the large, three way,
primary electric furnace. Thls latter installation is immediately west of the
elumina buildinge. The two buildings are connected by mechanical -conveyors which
transport the slag into the alumina buildinge. A | e 2

The calcining building, 500 by 100 fte., is just south of the alumina building.
It houses the rotary dryers and the long calcine kilns.. There 1s a tall stack
2t the west end of this buildinge B v fY & |

The electrolytic pot or cell buildings =re 500 ft,.,.by 100 ft. and hetwyeen
50 and 75 fte high. The cells, 100 to a building, are arranged in long rows the
entire length of each building. o' = r

Viest of the two pot rooms is the rectifier building, 1€ is this plant which
transforms the alternating current from the main power plant 1n Fushun into direct
surrent for use in the reduction plantes This is the most important and vulnerable
installation of the entire reduction plant,

The remelt building is just cast of the two pot rooms. It contains the
furnaccs which remelt zll the aluminum to form a certain stendard of purity.

Across the road west from this nmain group of buildings arc the carbon paste
plant, an electric substation, a large office building, and the cuardhouse.,
There are likewise sevoral auxiliary buildings such as shops and storehouses,
which have not been marked in Exhibit 1} because of the uncertalinty of their exact
location.,

5 (OVER)
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le ' L€ aluminﬁm.roduction plant at Antung had not becen completed by
* the end of 1940. This plant was To be an exact duplicate of the
Fushun aluminum reduction plant. Mr..Asbjorn Sjolie was designing
the Antung plent:in 19,0 when work vwas arrested because of the
‘lack of matorials. At the ond of 19,0 the Japancse offered Sjolie

5100,000," to remain in llanchuria for six months and complete the ,
plant, on the e ssumption that the materials would be forthcoming,
He declined the offer.' Both Asbjorn Sjolie and hls son John

belicve that the Japanese have completed the Antung plant,

2, Report on Fushun, Part II--lanshu Keikinzoku, submitted by
. Robert A. Nitschke and Kenzie K, Kirkham, Iconomic Varfare
Section, Department of Justice, Chicago, Illinois, Junc 11, 1943,
Report No. 5005 (CHI-98) o |

34 Mre Bartow Ford supervised the installation of the equipment 1n
the original elumina plant in 1938, On his return to Fushun in
February of 1940 he was not permitted inside the plant compound.

_ l;e Two tons of alumina cre required to produce one ton of finished
aluminum. With the production of 18,000 tons of alumina wnd
12,000 tons of aluminum at Fushun, therc wes o sufficient balance
of alumina to supply the aluminum plant &t Antung.

5. Letter from J. E. Sjolie To Danicl B. Britt, Department of Justice,
Chicago, Illinois, Deccmber 15, I3

6. Report on Fushun, Part III=-=Coal Hydrogenation Plant, submitted
by Richard F. Babcock and Kenzie K. Kirkhem, Economic liarfare
Section, Department of Justice, Chicago, I1linois, December 16,
19,3, Report No. 3302 (CHI=137).
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1. Asbjorn Sjolie &and John Sjolie, father tnd son, the Two Norweglan
engineers who designed and supervised the construction of the
Fushun aluminum plant. Prosent cddress: 2623 North 20th Strect,
Tecoma, Washington. They are employed in the offlces of the
Olin Corporation, 21,00 Taylor Weay, Tacoma. They are Norweglan
citizens in this cowtry on a visitors! visc,. Mr. Asbjorn
Sjolic has been & consulting engineer for the following firms:
(&) Manfred-ilelss, Budapest, Hungary, 19%5; (b) Societe
d'Flectrochimie, Paris, France; (c) Nippon Aluminum Company,
Formosa, Japun=-thils - 1luminum reduction plent was bull® in 1957 .
The foctory was to be inocreascd to 12,000 metric tons annual
production under Sjolie's supoervision; (d) Japen Light IMetal
Company, Cambre, Japan, 19,0-41. Sjolie built a factory in
Niigata, Japan, for the same companys; (¢) Febrike Aluminile,
Jugoslaviae. This factory was constructed 1n 1938 under Sjoliets
supervision. lire Sjolie is probebly one of the outstanding
~uthorities on aluminum reduction furncces in the country todaye

5., T. B. Ford, of the Dorr Company, Chicago, Illinols, vas the Dorr
Company's forelgn representotive in Juptne I designed the
thickening and scttling equipment for the Fushun ¢ lumine plante

32, Father Clarcnce Burns, 121 North Astor Strect, Chicago, I1linoise.
Missionary in North China and Manchuria from 193l to 19,0.,. Wes
stationed in Fushun from 19%8 to part of 19,0, Now at lMary Knoll,
New Yorke

Publications

lie Nippon Today and Tomorrow, 15k

He The Aluminum Industry, Chemical Engincering Serics 1930, by
Bdward, Frary and Jeffricse

4. Volume 3, The Light lletal Industries. Aluminum and lMagneslum,
George S. Armstrong & COe, Ince, Industrial Bnglncers e.nd
llenagenent Consultants, 52 Thiall Streot, New Yorke

7, Chemicel cnd letallurgical Enginecring, Mey 1943

8, Japan-lanchoukuo Year Book, 19,0.
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1. Photograph of the Norwegion end Jopancse engincers who designed end
sonstructed the 190 additions te the aluminum plent 1n Fushun
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2o Dicgram of Poderson process which, with slight chenges, 1s used
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