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From: . Chiet, Naval Technical Mission to Japan. -
To : - . Chief of Naval: Opera.t.i.ona. '

Subject: Ta.rget. Report - Ja.pa.neao Fuels and Lubricants, Art:lcle 9 -
: Lol !‘undamntal Hydrocarbon Research. '

~»waex"oinbtﬁe: (l.)"Intcl]igence Targets Japa.n" (DNI) of 4 Sept. 191&5.

1. Subject report, covering miscellaneous Japanese data on-

‘the physical propert:l.oa of some pure hydrocarbons outlined by 'I'argeta
X~09,_X-10, and X-38(N) of hscd.c].o X~1 of reference (a), is sub-
_mitted herewith. .

2. The .mvoat.igtuon ot the urget. -and the target report
vm accomplished by Comdr. G. L. Neely, USNR, Lt. Comdr. C. S. Goddin,
OSNR, and lLieut. W. H. Millet, USNR, assisted by Ensign E. R. Dalbey,
US!(R, as interpreter and translator.

THlS DUGUPAEHT HAS BEEN ki
DECLASSIFIEp T



X-38(N)-9

. MISCELIANEOUS TARGETS
TAPANESE FUFLS AND INERICANTS - ARTICLE 9
~ FUNDAMENTAL HYDROCARBON RESEARCH

. This report sumerizes data relative to the properties of pure
hydrooarbons compiled.for the Petroleum Section of the U.S. Naval Teéchnical
Mission to Jepan by Dr. S. KOMATSU of the First Naval Fuel Depot, OFUNA.
These data have -been obtained by Dr. KOMATSU and his associates at the
Inperial Universities and Institutes throughout Japan. ‘It is Dr. KOMATSU's
- oontention that the chemical behavior of orgeanio compounds oen frequently be

antioipated by .a. consideration of the physical Properties, In the report
which he has submitted, he discusses the application of the physical charac-
- teristics of hydrocarbons to the selection of ‘proper-treating methods in pre-
paring hydrocarbon fuels, TFuel research progreams at OFUNA utilizing these
fundamsntal studies as thepretical background are described in reportp of the
U.S. Navel Technical Mission to Japan relative to the pine root oil program
in Japan and to the aviation gasoline Teseaxch conducted by the Japanese
Ravy. = : .

WITL-X=38(R)=9
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REFERENCES

Iocation o\r Target: .
First Naval Fuel Depot, OFUNA, Kanagawa Prefecture.

Tokyo Imperial University, TOKYO.

-

'Eyoto Imperiel University, KYoTo.
Jepenese Personnel Interviewed: v _
' S. XOMATSU, Ph. D,, Givilian Advisor to the Department of Fusl Research,

First Neval Fuel Depot, OFUNA, (formerly Professor of Bioohemistry
;t mt):to Imperial University, foremost ohemist of Pirst Naval Fruel
epot ). : - '

A. IBUKI, Ph. D., Professor of Blochemistry at Kyoto Imperial University,
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INTRODUCTION

‘Foxr the past fifteen years Dr. S. KOMATSU has been -interested in

the relationship between the chemiocal structure atd the physioal properties

- of. pure hydrooarbons. During most of this pericd he was Head of the Depart-
ment of Biochemistry &t Kyoto Imperial University, but in 1943 he cams to the
First Naval Fuel Depot, OFUNA, as. Civilian Advisor to the Department of Fuel
Researoh, While in OFUNA, he applied many of his theories to the research
being oconducted at. the Depot, eand related ressarch projects whioch he head
assigned to his co~workers ef Kyoto Imperial University eand Tokyo Imperial

- University were continued, ‘ . ' L

L ‘Enolosure A of this report was prepared at the request of the
Petroleun Seotion of the U.S. Navel Ts oal Misslon to  Japan with the
thought that it might inolude soms new datt or might serve as lupgggting DA-
terial for; that obtained by others interested in this phase of hydrooarbon
research, susch as the Hydrooarbon Research Committes of the American Petro-
leun Institute, A review of the information thus obtained shows that it in-
oludes a compilation of the data obtained by Dr. KOMATSU and his assooiates
relative to the physiocal progortiu and oracking temperatures of some pure
hydrocarbons, as well as a study of the decomposition products of thege hy-
drocarbons by ultra-violet ray absorption speotra and Raman speotra.

While it is.realized that most of this information was published in
Japensse journals before the beginning of the war, and that similar studies
havs besn duplioated in Amerioan laborstories, it was felt worthwhile to

0olleot and sent the material available at this time without attezpting
its appraisal, .
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The: report:entitled:"On the:Physical:Properties of Some. Pure Hydrooarbons,"
written: by Dr. KOMATSU and submitted;:herewith, as Enclosure (A), is made up
:of five perts, « In Parts:I-and IJ:the author discusses the use of such pro-
‘perties ‘as boiling:point’end density or molecular volume in prediocting the
chemioal- behevior: of.various: types: of hydrooarbons; Correlations are drewn
between  the' molecular volume-and oracking temperatures of related compounds.
These" temperatures have:been.détermined, and the products. of decomposition -
have been. studied by means of ultraviolet aebsorption spectre. Reman spectra
were utilized in examining isomeric hydrocarbon mixtures and also as & means
of ‘studying the ‘composition of-gasoline distillation fractions,

Part: III of Dr.  KOMATSU's report is.a tabulation of the properties of pure
hydrocarbons as: determined in Japanese researoh laborutories. This section
includes’ assembled -data pertaining to the boiling points, donsities, refrac-
tive 1lndioces, ‘dscomposition temperatures, and decompoaition ‘products of .
Approximately one hundred different hydrooarbons., Ninety per cent of theae
oompounds-are from the six to’ eighteen carbon &tom range, and octane numbers
of twelve of them have been determined, °Of ioular interest are the con-
Jugated ‘hydroaromatio oompounds :synthesized by Dr. I. KAGEHIRA of the First
Naval: Fuel Depot: in connection with fundamental ludbriocation studies and dis-
cusgsed in detail in Enclosures (A), (B)l, and (B)2 of.NavTechJep Report,
"Japanese Fuels end ILubricants, Artiole 8 - Naval Researoh on Lubriocants,”
Index No, X-38(N)-8, . . = .- . ;

Parts IV and V of the enclosed report:tabulate ultraviolet absorption data

for gwenty-tivo hydrocarbons and Raman spectra data for thirty-eight hydro-
oearbdbons,

B,  APPLICATION TO REFINING TECHNOLOGY

Dr. KOMATSU has indiocated that the information presented in Enolosure A is of
value in selecting the proper ‘reating cethods for the preparation of fuels

from various types of hydrocarbdons. The following coxments are cade relative
to thoaes portions of the paper whioh have application to refining teochniques,

1. Boiling Point and Moleoular Volume

Boiling point changes within different homologous series are disoussed
and correlations between these boiling points and the tendency of
organic compounds to form stable groups of five or six carbon atoms are
indioated. DBased on this assumption, the author points out that, whon
normal paraffines are subjected to thermal oraoking, it oanm be anti- .
olpated that molecules of five, six, nine, or ten oarbon atozes will pro-
foainate in the distillate. -

The author discusses the relationship betwoen ther=al stabllity and

.0loge-psaking as indicated by the molsoular yolume,  He masntains thag

“compounds of higher density will be more stodlo than those of lower

density with the seze number of carbon atoss, - In support of thias an-

‘suzption, tho molecular volunos and decozposition temperstures are ¢oz-

g:ud for two serias of hydroosrbonsi.. n=hexane, oyolo-hexszs, and
nzena; And ortho-, mete~, and para=gyyleno,

" This thesis 1s aleo applied to catalytio rearrengesents of un~
satura cd’odnpoun‘@l such gg the catalytio transrormation of ootalia to

7
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b tetralln and deoalin. : '.l‘heae reaoti W in:detail by the:
author ‘in desoribdbing the: catalytio rearrangement “of ‘ferpenes: 't :
nephthenes_and aromatios.in Enolosure  ( T NavTeohJap. Report, 3
"Jepanese Fuels &and Lubrioants Artiole }'_Pine noot oil Program," :

+

Index No. x—aB(N)-h., T

"Ry Crackigg Temgeraturee

'I'he oraoking or deoompoaition temperature ot hydrooaz'bone ‘hag-been; - -
studied by Dr. KOMATSU and his-associates at Xyoto Imperial. Univeraity.
The method used was to heat 0.2~0.3 grems:of sample:in a silica.reaction -
vessel, initially evacuated to a pressure of 0,00lmm-of . meroury. Pree-
sure and temperature. changes were recorded ‘es heating progressed. . . - -
Cracking was indiocated by sudden changes in:pressure and: the deoomposl- :
tion products were determined by gas.analysis,- Enolosure (B) tam:.atee -
typioal data obtained with thia appnratus. T

These experimente have mdioated., in general thet ' the’ ornoking tempera-A
tures of paraffinic hydrocerbons are, below 56o°c those of naphthenio
hydrocarbons are usually bstween 500°C and 600°c and those of aromatio.
hydrocarbons are above 700C,. Alkyl-aromatio hyarooarbona have .two =
oracking temperatures-~that ot the side chain and that of the ring, -
This is also true of eromatic-naphthenic hydrooarbone, suoh as tetralln.

3. Ultraviolet Abeorption Speetra

Dr. KATO of Tokyo Imperial Universitz hu utilized ultraviolet abeorp-.
dion speotra to-observe the dscomposition products of thermally oracked.
hydrocarbons. ‘In Enclosure (A) .data are presented relative to the pro-
duots of thermal crecking and oxidation at .different temperatures for
benzene, toluene, ethyl benzene, isopropyl benzenes, and tertiary butyl
benzene. From date of this type the nature of the thermally oracked-
produots of pu-errlnes, napm:henee. and aromatics was obtuned.

" L. Rezan Sgeotra

Raman spectra have boen used as & mezns of studying the effect of heat
on organio compounds. Enclosure (A) presents data obdbtained dby using
Razman speotra zn examining the polymerization products of n-butene, the
dohyération products of n-butanol, and the hydrocardbon oconstituents of
gasoline, A semple of SANGA SAR¢ d strajght run gasoline was eeptrnted
into 23 rractions, snd the cnzmposition of each fraoction was exsxinsd






