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‘ » - 15February 19106

: Fron e Chi.of, Naval Technical mad.on to Japan.‘ .
,'l‘o 3 Chief r Naval Operations. i .t

-Snbject.: i'l‘arget Report - Japanese Fuele and Lubricanta, Article 10 -
S ,lﬂ.scolhnooua 0id Technology a.nd Refining Installations.

.Reterenc_e- (a)"Inbe]J.igence Ta.rgets Japa.n“ (DNI) of 4 Sept 19[.5.
SR 1. Subject report, covering miscallnneous oil tachnolog and
_oil refining installations in Japan outlined by Targets X=09, .X-10,
and x-38(N) of P‘ucicle X=1 of reference (a), 1a submitted herewith. ,

‘ -2+ ' The innstigation ‘of the target and the target report. were
accomplished by Comdr. G. L.-Neely, USNR, Lt. Comdr. C. S. Goddin, )

USNR, Lieut. W. H. Millet, USNR, and Ens. E. R. Dalbey, USNR, int.er-
- preter and translator.

THIS-DOCUMENT HAS BEEN OFFICIALLY
‘DECLASSIFIED
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‘MISCELLANEQUS TARGETS -

A JAPANESE FUELS AND LUBRICANTS - ARTICLE 10
-» OIL TECHNOLOGY AND REFINING INSTALLATIONS

mg report 1nolud.ea oertain miscellanecus deta pertaining to petro-
leum refining installations and technology obtained by the Petroleum Seotion of
the U. 8. Naval Technical Mission to J’apa.n.

- (.- The rafinins industry in Japan: ‘me based largely on imports of , .
. roreign orudes prinoipally from the United Btates, and the refining teohniques
utilized were chiefly drewn from Amerioean praotioo.

An‘expensive industry was developed for the manufacture of rerining
e ns.punt and the newer refineries were essentially 100% Japanese-made. The
quality end appearance of such equipment as pressure vessols, tanks. pumps, and
heat sxchangers oompared favorably with thet produced in America

The Japanese refining technology differed from American maialy with
regard to processes utilized for the production of aviation gasoline. The ma-
nufaoture of iso-ootane by alkyletion and polymerization was very limited due
to inadequate supplies of C4 hydrooarbons. Exphasis was put on tho hydroosrack-
ing of kerosene end gas oils, with stronuous efforts deing made to develop a-
fixed-bed catalytic oracking process. Several plants wore put into operation
by late 1943, using Jepanose aoid clay as a catalyst. The fluid-catalyst tech-
nique was unimown to Japan.

With regard to manufasture of oil from shale, & plant for refining
-orude wax shipped froz tho shale works et PUSHIN, wes visited at TOKUYAMA, but
no eovidsnce of the existeace of any ahsle mining or retorting operatioans in
Japan was discovered,
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Loocatlion of Target-
" First Naval ,Fuel Depot, OFUNA
Third Nevel Fuel Depot. TOKUYAMA'
Nippon Seiro’ x. Koy -romm
Nippon 011 004, KUDAMATSU

Japaneso Poraonnol Interviewed:
He. rwnmo Chemical Engineering Comander, .Tapaneae Navy, head of
the cracking, dry distillestion and pins root oil sections at the
First Naval Fuel Depot, OFUNA.

T. YOKOYAMA: Chemical Engineering I.ieutenant. .Tapanoae Navy, at ‘the
First Naval Fuel Depot, OFUNA. .

N. NAKAHARA: President of the Toa Neanryo K. K. (olosely assoociated
with development of catalytic orscking in Japan. Visited United
States in 1939 in attempt to purchase Eoud.ry Patents).

S. NOMURA: President of the Tatsumi Engineering Coxpany and a load-
ing importor of orude oil into Japan.

NISHINO: Vice-s\xperintendont. of the Nippon 04l Co}.pany Reﬂnury at
KUDAMATSU. : R

I. WATANABE: Rear Admiral, Japanese Navy, Director of the Third
Haval Fuel Depot, TOKUYAMA.

M. TAMURA: Gonoral Maneger of the Kippon Seiro Plant at TOXKUYAM
Jo-addition-to-the-key-personnei-listed-adbove;—e-number-of ——

toobnical assistants were intorviewod and cro listed in tho
Znolosures oontuged in this report.
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© In the course of gathering information on fuel end lubricent deveiop-
ments in Jepan, several petroleum refining installations were inspected and ..
certain miscellsneous data pertaining to oil refining technology weré secured,
by the Petroleum SBeoction of the U. S. Naval Techniorl Mission to Japan. - No:
attempt was mede to completely survey conventional refining installations or
to obtain statistical information on imports, production, inventories etc.,
_since.such aspects were being thoroughly studied by other agenocies, especially
the U. S. Strategic Bombing Survey and the U. 8. Army Intelligenceé Braugslies.

) . Ip view of the foregolng, the following comments refer only to re-
fining'features or refinery data thought to be of apacial intersst and not.
diuounud'm ‘t.hp other fuel end lubricent reports prepsred by NavTechJap.

) Two orude oil refineries, the Nippan 0il Co. refinery at KUDANATSU
and the Japanese xav; refinery at TOKUYAMA, wers inspected and are desoribed in
Enolosures (E) and (P). An inspection was also made of the Nippon S8eiro Co. at
TOXUYAMA, which manufactured paraffin wax from orude shale wax shipped from tho
shals retorting instellstions at FUSHUN (Enolosure (G). Of interest ere two
papers prepared at the request of the Petroleum Section; one reviewing the de-
velopment of ostalytic craoking in Japan by N. NAKAHARA, President of the Toa
Nenryo Co., and the other surveying the development of the civilian petroleun

" {ndustry in Jepen, prepared by the Shun Nomura Office, {Enclosures (C) and (D).
Certain miscellsnsous reports and a list of doouments obtained fron the First
Neval Fuel Depot, OFNA, are also prosented, Enslosures (A) end (B).
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THE REPORT

.. ‘Prior. to. the war, Japen's domestic consumption of petroleum emounted. to- ...
‘about: 20,000,000 barrels: per .year.:. Domestic production: of orude oil:was only. .
‘about 2,500,000 barrels per- yeer meximum,:(including Formosa), and synthetic.
0il manufaoture, -including shale oil from Menchuria, emounted to about 850,000
barrels. per year, - Consegquently, about 84% of -the nation's peacetime require~
ment hed'to be met by importation of foreign orudes, espeoially from Americe..:
The petroleum refining:industry in. Jepen was-built largely on the ‘basis of
processing imported orudes, and the teohnology utilized wes ohiefly based.on
Amerioen distillation, oracking, end treating processes. The total refining
capeoity in the four main islends of Japan hes been estimated at 35-40,000,000
barrels per yeare. _ - S S
. In anticipation of the war, Japan purchased orude and refined products in
excess of requirements, and it.has been reported that more then 80, 00,000 . .
barrels were in -storage prior to Pearl Harbor. Tremendous storege instelle- -
tions were constructed for this purpose. For exeample, the bulk storage ospe~
oity of the Third Naval Fuel Dupot.at TOKUYAMA was_some 9,00 0 barrels; th
" Basebo Navy Yard, 4,000,000 barrels; and the Xure Navy Yard, 1,000,000 barrels,
sll mostly, underground. e . T o Co

After the outbreak of the war, imports practically stopped untild oil from
BORNEO and SUMATRA .becams available in 1948, By.the end of 1943, the subma~-
‘rine and alr blookads ceaused. imports of these East Indies oils to drop repldly.
By the beginning of 1945, most refineries in Japan were. shut down due to lagk .
of orude. This is lllustrated by the following datea obtained fram the 1800kx1/
day Havy Refinery at TOKUYAMA, and the 800Kx1/4sy Nippon 0il Co. Refinery at

ORUDE RUN - KILOLITERS PER YEAR

YRAR | ZXAST INDIZS | CALIF. .| EAST INDIES _CALIF. .| MEXICO.
- & MI80.
1942 o 50,000 |- .. 16,300 22,200 28,800
1943 £90,000 260,000 84,5600 130 800
1944 240,000 226,000 69,600 - 0 ,
1945 12,000 0 18,100 0 0

e Purther. dsta. on. various.sspscts.of the civilian petroleum industry in ..
Japan are inoluded in Zuolosure (D), preparea by the staff of the Shun Nozura
orfion in TOKYO, : .

Both the Jepanecse Navy and Amoggoutod refineries in tho Japancse Expire.
The Xavy hud three refineries, & 17, bb)l/day plant at YOKXAICHI (The Second
naral Fosl Depot), & U500 b1 dsy unit st TOXUYAMA {Ths Third lavel Fusi Dapot),
and s szall unit at TAKAO Porzmosa (The Sixth Hoval Fuel Depot). The Arzy ini-
tieted an aotive fuel snd resocroh progran shortly before the war end con-
structed ceveral rofinerfen, the largeet of whioh was degun &n 1940 at IJAXWIL.

Poth the Yokksiohi and Tokuys=a rofineries were very similer with respoot

to tho processss and tgu of equipment utilized. The refinery at TOKUYALA wan
the older of the two, the first pipe-still in Japan having been inetalled there

7



X-38(N)-10 RESTRI ’c'ltébl

in 1920,  This' rer:.nery was"visited; ‘and’ 15 desoribed 1}1 Enoloau.re (F). This
refinery was staffed by Neval petroleum: apecialiatgrand was one’ of -the most
_modern and best equipped refineries in JFapen, comparing favorably to the best
American practice. It wes equipped to ocarry on crude distillation, thermal- .
oracking, -1so-ootene menufacture by hydrogenation of butene polymers,- hydroge-*
nation of oracked gasoline, hydrooracking of kerosene, synthesis of methanol, .
solvent refining of lube oils, and: the manufecture of greases and tetra-ethyl
lead. Near the-close of the war preparations.were being mede’ for’the prooeu-
ing of orude pine root oil ror the manuraoture or aviaf.ion 5aaoline. CE

) One of the i.mpressive teatures about the newer retinins and - synthetio oil
plants visited in Japan.was the faot.thet the aotual equipment,. including" rur-,
naoces, towers, tanks, piping, pumps, heat exchangers, instruments, .etc., was’
almost completely manufectured in a’apa.n, and rurther, this equipment. qapeared .
to be of high quality. DR

Japenese . rofineries cutrered rrom Todern Americen plants primarily in t.he
methods employed for manufecturing avietion gesoline.  The most successful pro-
cesses - from the standpoint of the amount of aviation gesoline actually produced
sppear-to have been high pressure hydrogenation.of oracked gesoline end hydro- .
oracking of kerosene or gas oil. B8trenuous efforts were made to develop & oL
fixed-bed catalytic oracking process after negotiations to purchase rights to.
the Houdry and U.0.P. catalytic oraoking prooesses falled due to the Moral m-
bargo in 1939. An interesting review of the development of the catalytic . -
ocrecking process in Japen, prepared by Mr. N. NAKAHARA, President of Toa- Nenryo ’
Co., is given ir xnolonuro c).

The fluid catalyst teohniqne wss not applied in Japen, and no imuoat.ion
of research studies or application of this principal to any process was evi-
denced at any of the several petroleum activitios visited by the Petroleun Sec-
tion of NevTechJap. Oatalytic oracking as developed in Jepen was a simple pro-
cess utilizing sctivated Japanese acid olays as oatelyst and adiadbetic type re-
aotors (with the exoeption of tho Toa Nenryo Co., which used steam under pres-
sure as a heat-rexoving wedium). The J’n{anuo Navy installed two 2000 bbl/day
catalytic oraold.zozg units at the Yokkaiohi Refinery, one of which was completed
and produced 10,000kl.of aviation gesoline in 194<. Bupplies of gas and oil
char stock were exheusted and the seocond unit oompleted in 1945 was never
operated. These Units hed automatic valves and operated on a oycle of 10 -
minutes oraoking and 20 minutes regeneration.

' Jepeneso s80id clay is worthy of special note decsusc of the wide veriety
of its appliocation in oil refining. It was used as & oatalyst for oatalytio
orscking {Enclosure (B)l), cnu.lyuc roforzing imiolo 4 of this ux-xu. *The
Pine Root 0i) Progrex in Japan”, Index No., X-38(N)=4 Enclosures (B)-3 and
(B)-4), catalytio dehydration of aloohols (article 2 of this series, "Aviation
Gasoline Research by the Japanese Navy, lndex }Mo. X-J8(H)-2, Enolosure (B)-10),
and in the treating of gesolines and lube oils (Enclosure (D)\

The Japanese Navy eaployed an soid olay from the Talkeda Acid Clay Co., pro-
duced near T8U City, Ishikawa Distriot, for the oatalytio orso anit et -
YOXXAJCHI. This olay wes sald to bo at least as effective as U.0.P. thetio.
A typioal analysis of this olsy, after trestoent by boiling thres hours with
2. sulphurio acid, rollows:

1 tion Lo................-.. 0-”
: '..i!"l..i‘liiii."i.‘i."uis""

81 083-00.0000.-0.000....'-.0.
*e e

c. Qeonee

k °.I.'..Il'l...l0‘.'

Total 100.2%
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: The ‘more vq{-,i"ef J ﬁﬁénfésjé olays were $aia .v0.be equivalent’ to An‘:eri'o_,an .
- FA1tToLN typi ' e e S oo

o visit wes 'made. to.the Nippon:Seiro.K. K., Tokuyeame-plent, whioh hed been
.Teported es.processing’ shale. oll, ‘and. 1t was. found :that this plant was esta- .. -
-blished-in 1929:by:-the South Manchuriean-Reilway  Co. 10 produce -several :grades
of -refined paraffin.wex from crude pressed wex.obtained from the shale oil in-
‘stelletions:at FUSHUN, Manchuria,  (Enclosure (G).” "Imports of :the srude pressed
wax.had been cut off in the middle 'of 1945, end no information was available to
the plant .personnel of the status of Fushun operations. A copy of a Japemese -
book entitled’ "Shale 0il", written by Mr. Koki ISHIBASHI of the Research De-
partment. of the Fushun Coal Manufacturing Co. of the South Msnchurian Railway
.. Co.—and published in 1940, was obtained and forwarded through ATIS to the -
Washington Document Center (refer to ATIS Number 4602, Doocument Number ND26-
" '0031).  This book contains some description ot the shale mining, retorting and’
refining operations at FUSHUN. It was .stated by executives of the Nippon Seiro

K. K. that no.shale mining or retorting industry, other than that at FUSHUN,
existed in the Japanese Empire.. ) ) ) -

P

Eoclosure (A) lists the titles of.Tapsnese reports pertaining to misoel-
leneous investigutions _on petroleum snd other subjects at the First Naval Fuel

Depot, OFUNA, which were forwarded through ATIS to the Washington Document
Tenter. o .





