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{ule 10 = Miscellaneous ',
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s on {imported o : g, e
»':"Japaness & J'uelu Iaub &'
d Ref j

¢ Tnstall n&a:
: a:stock pdde of; 8},:0 0.000 b p (Gf  orude and refined pro-:
: - ‘beginni‘ng of the' war; but| by the Bp x"f 'rb 1945, it was necessary
‘ubd ‘airoraft: onrriemhas teanker's: to | briy ‘motof gasoline from SINGAPORE .
be uspd ‘as .- ohdrging atock 1n tho ﬁnuractnx ot*‘even moro despuately neeM

DN S e "\ik’g' N &‘ X - [ S
wim T pRe s Treport preaanta tecﬂniea.l info 16?1 aolely on the dieaol ‘and
+Lie) ¥ oh oondupted by First Naval 1 Depot st OFUNA ‘during the -
war,. whi q ed principaily to stuties on- substitinte fuels,, with a minor- -
unt dqfixes work on fuels of very high adeteng number. . Some nupportiag
ormatfon we'cbtained by intexrviews with teqhniocdl personnel of the Japsnese
oratory at MAIZURE -end the Third Naval Fuel Depot at TOXUYAMA,
'porsonnel on boarg a Iapanau submarine and the oruher '
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end wit. o)or \
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- DOt d’froportt of the diuoLana boiler fugl ruaaroh ‘projects in-
natisno& lag the First Naval Fuel Depot have been prepared in English b tho
Japanese t! osl' personnel of ths Depot and are inoluded in this Fepo ‘
nolouwm 1-1 to {(B)~18. ‘A lm-ry of theso reports hss been prepared 1n
xn?n-n al lngunr m'. o :mm and is lubuttod hmv&th as lnolosu.ro
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. B!.aon -n or tho rnnron rﬁn of f.ho nr-z xnn rue). Mot nro
burnod u August 1945, dy'order of the Direotor of the Depot, it was neoessary
.to_reoall the. J mu“monncl to reconstruct this information from labora-
tory nmboob. atus and from memory. The preparations of
thess reports.and unt swings oontinuod for s pcr&od of nearly three .
“mORtRE "‘hzeh*’ean ‘anbh-Tepanere hor:was-frequensly-interrogataed -and -
‘was ess{sted by the Petroleun Seotion of the U. 8. Nove oal Mission to
‘a an_in the organization angd- mcuu-; revisions of hi eporn.q The paterial
‘S&xioh 18 subamit as_Inclosurea. h‘ ).and.{B) oonstitutes an integral part of
‘this’ rcpou.km although it minor ‘errors in construstion intro- -
-duged 10 the* uuhuon. it Aon urn s an imoaion ot"tu .Quality end |
~=txtrint or e npmn roumh ln tbou txom. .-
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airie dlesel:fuel 'specifications to‘in— B
minimnn-oetane nunber :0£140, ‘a minimim.specific ‘gravity
allasting*ra’z;u!:rements. on: submarines.: “AB 8 re-A
aval-Fuel Depot -at’OFUNA, it ‘was-found that ey’
(70%) ‘and:treated; shale oil  (30%) met these spe-
: d' _as, adopted as: -2 standsrd. by the-Jepenese:Navy: in
'—‘I'he-'.l'arakan ai; had a-‘cetane number of 26-30,  as. stated above, and the
A4gne - treatment with ‘sulfurio. aoid, hed & ‘cetdne number of 5i
thprnh‘ale th;'sulfuric ‘acid was:found'to. be nécessury. to prcvent )
e b1 storage. An’alternate diesel .fuel blend, approv-
1ated uraban haavy 11 (90}) and Fiaoher- .
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- The' T tion or~ d.:l.eu typo 'tuals by Hsoh&r—h;paoh- syntheais 1n J’uya
during the 3239" ﬁegpd ‘B % 1n the ronaving tabulation.

o T

Rpaeu-ohtat "OFUNA, - on lowering- the-pour: ‘point
blgh&lng. ahowed th.ta procedure to be eoonomicalfy un-‘_

SRR v : Annual Pfodpo@iop (X{loliters per Year) ,
' Location of aea 7| - 1942 |- 1945 | X944 | 1945
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coaxaxana 1 eol .+ 204 J1631] 653 | 584 e
.7 AMAGASAKX f. . |, . . 191 -} 109
. oMUTA ‘973 | 2108|2561 s729] . |3%se). 314 | ess| 17
rom. 773 | 2193/2621) - |3920] 204 |5298{ 967 [1227| 98
It vin bo ucn thn t.ho pnnt at ONUTA was the only- one having -ub-tmiu
"productlon ki tire.period, and its peximum production in eny one
. yosr 29 i cnurs. - 72%. of the diese) fuel output. ot the Gmuta
. hnt m o mm Naval ‘Fuel Depot ‘et TOKUYAMA use, as
soussed in “Jspansse Fuels and Lubrionnt-. Artiole 7 - .
"Procon in’ the aynthuh of Li uid Fuels from Coal,” Index No. x-se(u)-v. Al

othar-gisasl-Zusl-mals- by the-T: ‘Sropach: procosa Was raquirasd by ths Japa. -
mu Arw {9: mo‘n umz-aunn tenks, - - R

mudon mmutuou ot .the mntncnro ot nm oetane end ‘low pour
m fuelsLor-torpedo bost: and aviation diesel ongines wars oarried out at thé
rat:Neval: Fuel:Depot; throon 1943 und 19«. For this purpose solvent extrao-
tion:iof vmoul’hro b? osa’ (Enolosure (8)1) and hydro-
crnuu or voxonbh;om m:l.olurv un uro anolumod.
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L ~Ingthe ‘year 1943 thefmitsubish p np L
‘sel:airpléne- engines following Gei esign, and for
~Mitsubianhi..0il Company: provided 55;:¢etene- number il

yhaving cotane numbers: ol 80 and~;.,90,“were' ‘su 1iedib:
L poty’ ,uoingwblends of; _Fischer-'l’ OpPSC :
were : ynthesized from 1 ax

~-The researoh progrmn
,,:Lng to the utilization or

B 1.- .foocoanut oill, hydro-cracked (Enolosure »(B)
" 24 . Pressed copra.oil .(Enclosure (B)7.. g
: .“Esterified copra:oil: (Enclosure
- Soya bean ioil (Enmclosure. (B)&L" :
.Creosote. oil obtained ‘from-high temp_e ture

carbonization of' coal: (Enclosures (B 6 en
- Pine root oié (Enclosure: (B)8k,
o Dry disti“lle copra oil"(EncIosure B)B)..
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Satisraotory dieeel ruels were . produced from the sourqes inoluded 1n 1 to 4,

‘but 5,76, and’ 7 were unsatisractory duo to the rormaf/ion or gummy: ep 'si—t'
t.he engine. L R

iﬁ‘

: Pine root oil was. unsatistactory ror diesel ruel, not only beoause or 'bhe
vformation of .gummy -deposits in the engine, but dlso beceuse 1t precipitated in.
"atorage. . This wes-believed to be caused by the auto-oxidation of: unsatm:qted
substences. Therefore, where pine root oll was used as & diesel fuel: 1t was
‘necessary that it be uaed»direotly ‘after. manuraoture (Enolosure (B)B).

. The supply or diesel ruel 1n .Tapan hsad beoome extremely oritioal by t.he
end of 1944. or that reason, the Navy Depertment of Materlial.issued orders
to the Yokosuka Naval Arsenal. to maké further tests on certain diesel-and
- semi-digsel engines utilizing as fuel, oreosote oil, a by-product of low tem-
peraturs cerbonization of coal. Creosote oil proved to be-very unsatisfectory '
due to its low ignition quality and the éxcesasive formatfon of ‘éngine deposits.,
The tests on creosots were paralleled by tests on wood gas, which was. u.noar.im-
factory in view or engine operational dirfioulties (Bnclosure-(B)g. _

- PART o - BOILER FUEL .

) The boiler’ ruel invootisotiona vonduoted at -the First Naval Fusl Depot
during the war were few and of the miscellaneous” type, dealing primarily with
lowering the pour=point of waxy buhker fuels .and & minor amount of-pragiical_
testing of boiler fuels of non-petroleum types. As & rule, test fuels were
prepared by the Pirst Naval Fuel Dox\'ob and practiccl tests in-regard to their

suitability were conductcd at the Naval Boiler Laboratory at the Laizury Navy
Yard. The test results were reported to the nrot Navol Fuel Depot . omLto t.ho
J’aponeuo Fleot. - , S

‘Up until the o.xt.brenk of the war, ‘banker tuol tor the J’qpanuo Na vom
from cuzrox-nn. meoting the visoosity speocifications of 2,000 seconds Redwood
at 0°C. _As _the fuel. ouppnoc.unlnu{oa,»opeouionim were changed to permit
7,000 seconds Redwood at- 0°C, whioh RAigh viscosity rlodudt required ptohuunc
t.o 80°C for proper atomization. No trouble was reported by the Japanese Fleet
regarding deposits on the prohesters...¥hen.tis. scurceo. of.dunker. :m xu us-
ploced from California to the Nothorlands Esst .Indies it was.
footure low oold test fuols by oracking,: sinoe the- ospaoity of the -num.. -
dowaxing plants was insurfioient to ouyul;x dowsxed bunker fueci. Topped orude
tr%crﬁnmm oontained abous 20€ wax hsd a pour point of approximately
+3 Therzal o uldns using the Dudbs Process redused the po point to
spproximately -ou {the orsoked fuel contained from 3 t0 whioh was too
high for satiefaotory use duuu cold weather (Eaoldsure (B m BStudles were .
then directed toward the use of bonr-poxnt Goprunnel of the t.ypo,aumly

.v;.



he manufaéture: of: 11qu1d ‘fuel- from'pine roots is’ dleoussad .'m Nav’l’eoha'ap .
Report; "Jepanese Fluels ‘and’ Lubrioants, ‘Artiole. 4 ~ Pine Root 0il Progrem,™
“Index No. X=38(N)~4s It was' found that: pihe root: oil distilled in ‘a.simple i
{ retort-gave. a yleld of 85% of bunker-fuel, complying with the heavy oil spe- .
" oifications of: the:Japanese: Navy, but.the: supply or ‘bunker 'fuel ’I‘rom this '
‘souroe was too small to be of signirioance.» e

o other outlets ot bunker ruel‘e 1ncluded shal ooal t..ar and lignite. whioh
after cerbonization, was distilled in a. simple Tetortias reported in Enolosura
(B)1Y). creosote ‘olls thus. obtained were not used ‘by -the Japahese Navy. but
'by oiv;glian' utlei:a. : : )
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‘The supply“';or rue oil"had beoome 80 oritioal hy the spring or 1945 that.’
ediblé refined- soya bean.oil was used‘as & last’ deaperate measure on one
. baftleship,. the YAMATO,- ‘Wwhioch wasg sunk 1n the battle of OKINAWA.. While soya
be#n oil was eritiocally needed for-food, ‘the need for bunker fuel for the
sFleet wWas:.even more;-urgent.- The use -of soyas bean-0il ‘hed been tried experi-
’ menmly'-soma ten years previoualy af. the 1rd aval Euel Dopot at’ 'romm

No- reoorded ‘data were obtained 1n regard to oompatibility atudiea for tuel
oil blends, but it was reported. that .shale oil proveg,,mat troublesoms in . -
~blending, end that blends of shale.oils and petroleim oils of the KETTLEMAN'
‘HILLS type precipitated in storege. In order to fonestall compatibility pro-
blems, - indisoriminate blending. of fuels was not allowed.in the Navy. The Dlan
adopted was to maintain bunker fuels of the seme origin at the Japeness Navy
Yards located at SASEBO, KURE and YOKOSUKA, For exsample, when the Netherlands
_Eaat Indies oils became evaillable, -these olls were distributed at the above ’
three-outlets. Shale oil es bunker fuel was limited to use in a certain claess-
of destroyers, and this errangement oonaumd all the bunker type Shale oil
available for fleet use. . At no time were reports received at the Pirat Naval
Fuel Depot rrox: ships in ‘the .Japanese ?leet relating to oompatibility problems.

N Only a minor amount or work wes done af. the Pirat Naval Fusl Depot du.ring
‘the war on so0lid fuels, and this included tests on pitohless briquettes obtain-
-ed by mixing certain coals (Enclosure (B)1%), and tests of coil'a pressed reai-
due as 8 substitute for coal as fuel-(Enclosure {B)iak

Other information on .Tapaneae roaearoh pertaining to the solid and liquid
type boiler fuels is oontained’ in a 'group of Japanese research reports cover-
ing the Jepanese Navy's investigation .for the years 1926 to 1933. These re- '
ports.are 1isted in the Enclosure (C) and they have boon forwarded through
ATIS to the Washington Docunonta Centor.





