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.by selepotlve adsorption cn silicz, gel. The purs t‘,@cq ef hydrocarboqs are
then éistilled in éne of sovergl Yucuum—,jameted precision. glass columns

- For the identl flCutiOIl of the Durs fruCuloI‘S obtzined by use’ of ‘these- -.... goid fract
“their clla.rn,ctnrmtlc physical co Znis.. (freezing:, point, refrictive inde ; 28 A
etc. ) end the melting pomts oF }_Jure s crystalling derivetives are measuré%; ‘tar-base .
Mogt ercmatis polymicleer compounds’ Suc.h es are contained in coal hydroges
ticn oils form complexes with picmc ucid and with 1, 3, },—tr:_mtrobe ZEn
Tnese complexes usunlly are crystu.]_lme gol1ds with skerp melting point

 The use of picric acid and trinltro‘oenaenu for the cercotsrization of higy
moleculay weight polynuclear. c ,,mpou:nds suffers from the deadvantage tha.
the hydrocarbon is relatlvcly only ullghtly soluble znd often preclpitat
beforc the complex;.or: it is precipitaved in excess an the complex compound
It wos found thel 2, 1+ T ,-—'brm1 tro luorenanu is a muck Dpetier reogent,
the molecu’lar comploxes of th}.s com_‘po.md with 26 pure pol,nucleur hyd_ro’

© bons were preparud ._nd “bhe:Lr meltmg points dstermlnbd J

; epa.ratlnﬁ

For the chzrac*erlzatwn cf coa.l—hydrog,nation ollg boil:mg d,bove 3009
procision vecuum dsstitintion 4s desirdble. Because no satisfactory -stan
ards hove been estal lighed for distillation. efficiencles of vacuum stills;

e gearch. ig heing m_ue fo.\__ a two-c;omponen‘b wixture of cild which is suit(:o
for such standsrdization work., Vapor preasure data were obtained for C cib—-
hexyleyclopentene, n-~dodecens, and different mixtures of these tg? conipoun
Smlwr d.':ltca ars bpmg ob,tf.,:med for. trldecane and dleCl’).EleXyl,_.-l on

The presence in coal nydrogonation and coal CL:..E‘DGDi...&.'thIl liqulcl T Tdiquid F
ucts of polynuglesr hydrosarbons. with several fused rings sometimes hes be -nical Ir
used as- evidence that sudh ‘structures exist in the originel coal. -
pility that: plynuclear’ hydrocar’bons containing many rings: may be Torm The
dehydrogenation end cyclization of polynuclear hvé_rocarbons contalning & the Gex
smeller number of rings, or of the alkyl derivatives of such .smaller ring Fuels ar

" gystems ,j?s béen mvestlgc.tecl and several such synthesss have been d.emon- its fir
strated. ' S entered

. } of the .

Cherecterization of Light 0iL =~ . e : 3 vestige
o T ' LD in Gerr

§ gt

gomponent
poeraffin-
poiled o

Preliminary characterization of the 1i@t 0il .obtalned as e minor Pro b
uct in the low-pressure hydrogenatlon of Bruceton coal was accompl;shed by it f?
L AILTETD g its 1l1:
87/ Orchin, M., end Woolfolk, B, 0., Moleculer Complexes. m.th 2, lL 7,~Tr entored
nitroflucrencne: Jour., Amer, Chem. Soc.,’ vol. €8, 1946, pp. 172"’ actual
1729. E .
88/ Orckiq, M., end Feldmen, J., The Iscmerization of chyclohexyl- -Jo T

Amer. Chem. Soc., ¥ol.: 68, 1946; pp. 2737-2738. oAbk Mines,
inc_h.}s%g:

Orchin, M., Apperctus for Small-Scele Vapor-Phose I‘reatment of Solid
Compounds: Ind. end Eng. Chem., enal. ed., vol. 1T, 1945, p. 673
Oréhin, M., Aromatic- Cyclodehydrogenatlon III. Experiments with 2- T
: Ethylblphenyl' Jour., Amer. Chem. Soc., vol. 68, 1946, DD, 571~24 ing 3¢
Orc¢hin, M., and Friedel, R. A., “Aromgtic. Cjclodehyd_rogenatlon Iv. - Ex - meny I
perments in the Dmaphthyl Series-" Jour. ;. Amer. Chem. Soc. vol“‘“ :
<5768, 1946, pp.- 573k N s o7
' ‘n{Orcnin M., end Redgel, L., Aromatic Cjclodehvdrogunatlon V. & S
gis of Fluorsnthene: Jour., Amer. Chem. Soc. {In press.)
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‘separating-the oil .into meutral, acidic, and basic fractions.2% The ter-
aéid frection wes composed of cbout the seme ratlo of individual ter acids

as'the similer fracticn cbteined by high-temperature carbonization,. The
tar-bose fraction contained lorge guantitisa of aniline and the toluidines.

Only the neutral oil boiling below 1?50 wes investigated. Low-pressure
hydrogenaticn of this fraction facilitated the separation of the neutrsl
freciion into arcmetic,. paraffin, and napthene-type compounds. After sepo-
ration by selecbive cdsorption on activeted silics gel, the arcmstic por-
tion was found to contain toluene, ethylbenzene, xylenss, and a omoll guan-
tity of benzene. RCE :

N The paraffin-napthene portion of the neutral fraction was estipated %o
‘contain Th percent fiepthenes ond. 26 percent peraffins. ALL the normal
paraffin hydrocerbens. from hexaneto deccne were present. - The:nipthenes in-
‘cluded cyclopentene end cycloheiaﬁe. Methyleycliohexane wug the dcminant
_compenent, bedhg prevent to the. extent of about 12.5 percent of the total
peraffin-nopthene frogtion. More théin 40 percent of the totel 1light oil
hoiled sbove 175° C.

FOREIGN FUELS

, On October 1, 1945, the tochnologic functions and activities of the
: Iiguid Fuels and Lubriconts.end,the Solid Fuels Subccmmittees of the Tech-
- nicel Industrisl Intelligence Cormittec were given to the Bureou of Mines,

These subcamitiess werg'esfablished for the purpose. of invesiigating
the German technologic developments in their respective fields, The Liquid
Fuels end Lwbricants Subccmmittec wes organized in the fall of 1ok, and
“1ts first group of investigators, under the direction of Dr. W. C. Schroeder,
entered Germen synthetic oil plants as scon as they fell into the possession
of the Allied troops early in 1945. Virtually the entire contingent of in-
vestigetors errived in-Europe snd begen conducting full-scale. investigations
in Geymon end liberated territory prior te V-E dag.

The Solid Fuels Subcommittes was patterned along the same lines, end
ite first investigators, operating under the guidence of Dr. Harry ¥F. Yancey,
sntered German ‘mines: end coal-progessing plants prior to the ceggation of

The members of both sybcommittees were recruited from the Burecu of
the Petroleun Adminisprqtioh for War, the universitles, end private

The Liquid Fuels andaLuériééhts group, which consisted of the follow-
ing 30 authorities in the petroleum field, conducted investigations on the
neny phases of 6il produetion.and refining. These included all production

Keplen, E. ﬁ., Storeh, H} H., cnd Orchin, M., Hydrogenation and Ligue-
faction of Coal.. .Part V. - Characterization of Iight O0il: Bureau
of Mines Tech. Popgr 650, 1946, 18 pp. . :
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I. C..7h17
gnd research work on avietion gaseoline, motor gpsoline, Dicsel and fuel
o5 wsll as such byprodicts as gynthetic 1ubrica‘t1ng olls, soaps, fs,ts

tnrgants s &lcchols, betzeqe, bl&bud.lﬁ!l@ 2 and meny otheru vroduced from 011
__coal md shale.

' Liquid Fuels and Lubricants_

Mi’éﬁ',' John G. o ‘ ' ‘Fhillips Petrolt,ai Co.,
o o S Bc.rtleova.llc, Okle.

AtWell, Borold V.© " 7 ¢ - The Texas Co.,
' Beacon, N. Y.

B_ll.leschwielerJ E. L. S . _ '__ S‘tandaru ‘0it Devoy 1amt Co.,-:
T Buyway, N. T e
Bays, d’eorge 5. . :. Hum'ble Oll & Rﬁi 4,11 12 CO.’ g
i ' ‘ B ' ' Be_ytom Tex. SR

Carlenith, Lecnard E. Standard 0il Co. of Louisiana, -
' Baton Rouge, Lo,

Cotten, Ernest ' . Gulf 0il Corp.,
' Plttsburgh, Po.-

Dokierty, Joseph D. - ‘ Buresu of Minss
Washmgt_on s Do C.

‘Evans, I. P00 ' o Socony Vgcuu:n 01l Co.,
: o ' Pauldboro 1\4 J.

"Fdi'q.gher,l VWarren F. _ .. Houdry Frocesa Co.,
ot ) : ’ N ' Li.I:{WOdd_,"'Pc’l.-
Fraser, Donald S. ) - Gilf il Corp. s

Pittsburgn, Pu.

" Hoensel, Viedimir ) .. ° ' Universal 0il Products
' Coo e Riverside, I11.

Hirst, Lester L. .. Bureau of Mines,
oL ; Louisisna, Mo,

Homme, Willian A, Gulf Research & Development.Co.,’’
; Pit‘tsburgh, Pe,
Jongé, Irvin ES ' ! r“:':.‘The 'Koppers Co,, Inc.,
B S Pittsburgh, Pa,
Jones, Jean By .. . T _‘iAPhillips Petroleun Co.,
' o Bart}.esv:ﬂ_le, Oxla.
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;ﬁul'me, Paul X. ' ' Gulf 04l Corp.,
.o : Pitteburgh, Pa.

i Mackusick, Byrom Le . - - The Pure 0il Co.,
- : Winnetka, I11,

Mandelbaun, M. R.. ' oL Kenyon & Kenyonm,
New York, N. Y.

Newmon, Louis L. -« . R Bureau of Mines,
- Weshingion, D. C.

odell, Williem W. = = = - Bureau of Mines,
: Weshington, D. C.

Powell, Alfred R. - .- .- . Koppers Co., Inc.,
~ Pittaburgh, Pe.

Schindler, Hans . s Pure 0il Co.,
' Winnetks, I13.

Schroeder, Wilburn C. . Bureau of Mines,
' Washington, L. C.

SHerwood, Peter W.. . S Mellon Institute 'of Industrizl Ressarch,
C C ‘ : : Pittsburgh, Peo. S '
von .Elbe ; Guenther - ' Bureou of Miﬁes,
‘ ‘ : : Pittsburgh,. Pa..

Humble (il & Refining Co.,
Houston, .Tex. :

Weir, Horace M. . .. Coneulting Petroleun Engineer.

Rogérs', Ed.wa.r_d.- ‘_J..‘ i ’ Bureau of Minés-,‘ SR
C o ' Pittsburgh, Pz..

. Standard 01l Development Cou,
New York, N. ¥«

Petroleun Administration. for War,
- Washingtaon, D. €. =~ - L

The solid fuels group,: which‘consisfbéd,g of elght men who cre leaders in
the field of solid-fuel technology, wes engaged in conducting investigations
on research and technology of mining, coal preporaticn, high- end . low=tem-
porcature carbonization, hyproduct resovery, complete gasification, including
inderground gesification; domestic and industrisl: coal and coke combustion,
Bes-turbine operation, and meny other related subjects. '
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| " 801id Fuels

Buch, John W. . Buresu of Mines,
: Wilkes-Barre, Pa.

Driessen, Maximiliasn G, Dutch State Mines.

Fraser, Thomas D : . Burean of Mines,
: Washingtor, D. C,

Lowry, Homer H, © - = Carnegie Institutis of Technolbgy,-;_.
Pittsburgh, Pa.

Reed, Frank K. © . State of Illinois, State Geological ,
: Survey Division, Urbana, Il1,

Rose, Harold J, - : Bituminous Coal kesearch, Inc.,
Pittsburgh, ra.

Schmidt, Laurence D. L . Bureau of Mines,
: Pittsburgh, Fa.

Yancey, Harry F. - - : ‘ Bureau of Mines, o =
. Seattls, Wesh. ’

.. Although the-major portion of the work of direct investigation of-ho
teams was completed before the end of the fiscal year, it has been found ne
cessary for two investigators to remain in Germany after the end of the.
yoar 1o continue witk the investigation of a large volume of documents. an
the procuring of semples of catalysis and products and epecimens of impor
tant pieces of mackinery end eguipment. Other investigators will be needed
in the near future, - o ¥

A8 & result of the investigations, meny repcrts have been written, and
documents supporting them have been acoumulated. A fev pieces of apparatusd
and many samples of catelysts and products have been collected. The infor-
wation obtained covers the resulte of many years of research by leading:oH
technologists in Germany. To.cbtain this information independently, at
least 5 years of research work by the staffs of many of the betroleum and
coal research labdoratories in the United States and the expenditure of i‘nany
millicns of dollars would be reguired. ' i

. The technical files and the samples of equipment, catalysts, and intér-
mediate and end preducts were turmed over by the Ligquid Fuels and Lubricents
and the Solid Fuels Subcommittees to the Bureau of Mines, which has the re-
Spansibility .of indexing and digesting the files, studying the equipment ¢
- -eénalyzing the catalysts and products, and -reledsing the information to the
- public in ‘socordance with Presidential Orders 9568 and 560k, vhich directs
that, so far as it may be done without Prejudice to public interest, -indus
trial infoxmat_.iori withhéld frow public disgemination for the purpose of
naticnel militery security be released to United States industry, Co
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1. C'L7ﬁi7

: To accomplish 't.his c.ncl the Foreign Synthetic quuld Fuels D.vns:.on
“iad esta.blished ‘to protess and. maintain information cn both. 11qu1d and
- §624d "Tuels,. - Facilities were provided for storing and examining microfilm
g:-ecls of the s‘ourcf-* documents captured in’ Geman,,r. "Liaison wes.established
WA tH' the-Joint Intelligence Objectives Agéney, the War and Navy Depar'hnents,
and the Office of Technical Services (prev1ously known ag Offn.ce of the Pub-
llca"tlon Board.) in the Department of Commerce to cbtain copies of all re-
1%.ting T fuels arid lubricants and other subject matter for dis-
f‘to,t_he vaz-ious breaches Of the Bureau of Minss end for reference
ection vpen. to’ thé" gcneral public, Considersble nse bas been mede of
this- li“brary b;y’ empiosees of coal, 06il, ~eand chemical companies ; particularly
- of *bhezr resaarch organizations.

For the benef it of - thoss "Wwho could not conveniontly Iﬂﬂku use of the
linro.ry facilities, armngcmsnts were mede for the Library of Gongress to
_provid,e copics of the microfiim. reels. By the end of the year, 153 reels
C verihg ‘thé eritire fleld of interest ¢f both subccmmittees wera deposited
i’ the' lerury of Congress , énd indexes .to these ree els, together with in-
giruction for their puichase, wore sent cut to a mailing list compiled by,

; the former Technlce.l Advisory Comittos of the Petroleum Administration for
'War.

To ma:tce the reports written by the members of the investiga‘ting teams
more read:l.ly ‘availzble cutside of the librery of the division, the reference
¢episs- relatmg to fuels and Iubricants were reproduced on microfilm reels,
vhieh have beer ‘added to the serles on depcsit in the lera.rj of Congress.
Mahy of thése reports have Dem previously dlstributed in mimeographed form
prépared by the Tochnical Advisory Ccanmitide. Three of them have been re-

: ‘produced. by ‘the Bureau of M nis/an-jistrz_buted to the malling list and. to
visitors to the llbrary. o

: The a\ra.:alability of these reports has been azmounced. in ‘the B;Lbl:.ography
f Scientific and ‘Iddustrial Reports issued weekly by the Offide of Techni-
¢al Services in the Dopartment of Camerce. Every opportunity was usad to
pubiicize this bibliography and the services available in the Office of Tech-
nical Services in correspondence relating to reports and at meetings of
technical societies and trade associations guch es thé fmericen Institute
of Mining Engineers, American Chemicel Society, Amerlcc.n Petroleum Instltute,
an& ‘bhe Americun byproduct Co}ce .Lnstitute. e .

_[ HoLoyd., Reporr. on IHVBStlgu'blOIIS by Puels end Lixbricents 'l‘ieams at
pes U the I G. Farbenindootrie A G. Works: at Leuna. c. 1.0.8." Report:-

- XEXTI-10T, " Item 30, 1945, 140 PP.; Bureai of ‘Mines Inf Clrc. 7370,
19&6 135 pp. T.C.M. Reel 197.

92/ Hollings, H., Wintershall A. G., Ihtzkendor?, near Micheln, Germeny:
C.I.0.8. Report XAXII-9C, Item 30, 1945, 37 pp.; Bureau of Mines
Inf. Circ. 7369, 1946, 21 pn. 7,0.M, Reel 197.

2 ;!-; ‘end Horne; W. Al, Memifacture arnd “Regeneraiion of: Cata-
, . Pagbehindustirie TudiigshaTen/Oppan: . FoIA.T. Rebors
L Not uee, 19&5, 6 pp, ;- Buresu of Mines Inf. Circ. 7568 1546, 6 pp.

T.0.M. Recl 1389,
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Emphasis must be placed on the faet that the reference library at 11;3
inception consisted of manuscript copies of the reporis furnished by the .
investigators long before the mmchinery could be established for the reLro-
duction of these items. Sipilerly, approximately 90 percent of the miep
film material was obtamed prior to the establishment of the Field lntéll
gence Agency - Technical at Hochst (FIAT), from which o steady Tlow of ° ‘B
ports and micrcfilms is being received. : '

With the active. sponsorshm of the Amcrlcm Petrolews mstltute, =
Film Study Group was established for the purpvose of scanning the miCrof
reels and absiracts, and, where warr antea, to completely trenslate the
rizl appearing on the mcro*llm regls, Reporis on approxm:;tely 50 reels
were completed by the Film Study Group before the end of the fiscol year,
Thirty-one of these reports have been reproduccd on microfilm recls » which':
ore dncluded among those on deposit In the Library of Congress,

Provisions for examining the scmplss of catalvst and intermediate
end products have been mode by o speciel comittee esteblished by the Techn‘
cal Advisory Committes of the Petroleum Administration for War, The act' e
work of distributing t‘le sapmples to the appropriste zmalytical groups has
béen conducted by the orgenization functioning in Pittsburgh under the .
supervision of Dr. K. H. Storch. Resulis of thess anolyses have jJust begun
to ctme in and will also be dissemineted by ths microfilm route,

) - The actlvities of the division wore well-received ty the mlnlng, 013.
gas, and chemical industries, govermment agencies, end the universities i)
The wvalue of this work 4is atbested by the number of visitors making ext
give use of the library facilities of the division and the prodigiocus amoun’
of work domated by the Film Study Groups, vhich are corposcd of toams ope
ating within the research organizations of scme 50..l_e-;ding 01l companies
fuel-processing-equirment compenies, and the Buresu ol Mines, This is fur-
ther attested by the enthusiastic cooperation of the grouns in the analyti
.cal iaboratories of the oil companies, the Aberdeen Proving Grounds of -the
U. B, Army, the Bureau of Standards, end the Bureau of }lines, who are volun
terily working on the s.-.;:ples of ce.ta.lysts » olls, greumow, La.nd & .'J.urge variety
of chemicals,

Literatﬁ;.re‘ Translations and Abstracta

The Research znd Development Divisicn bas been iranal t.mg and abstr ot
ing information on synthetic liguid fuels' contained in captured German docw
nents, A preliminary report on the staius of German 7"‘=J.opment. work. on “th
Pischer-Tropach and related processes was pu‘blished._ﬁ_ Tranglations were
made of documents that present in scme detail the resulis of regearch work

L7 Storch; H. ., Powell, &’ R., and Atwell, H. V., Fischor-Iropsoh Report
' No. 1 -of thé U. S. Govemenu Technic&]. 0il Mission, Sn-MC~1, T.0.M.
NO- _/.
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on the Fischer-Irgpsch process done at. the I'{aiserf}@i;hgm:lnstitute fﬁr .
Kohlenforachiung ‘95 capd by the TI. Gi: E‘ar'beh,md*qstr;é,”fA o G gt Tl

.. CoaltHydrogenation Iiformaticn from ‘Cabured Geimean ‘Dociments
The irformation from Germany.has been ‘Father complete in providing a

descriptlon oftthe! German Synthetic Fuel Industry. The picture has been -

clarified quite well &g regerds plant ana. equipment operation and produc<™"

tion preblemsi: Fn addition, & great deal of Factual data on unit snd equlp~

- ment design with; in meny instences s materdal and heat balances » have per-

- mitted calculaticon of approximate thermodynewic end physical constants ;

- heat-transfer rates, and heats of reacticn. The use of thisz calculated in-

. formation is assisting in ths evaluation of necessary deaign data for the

. demonstration plant.

The mechanical engineering information gleaned from the Germens has
assisted us by giving us some infomation on high-preassure design, partic-
;ularly on handling ercsive fluids. Rather ccmplete drawings of valves R
piping details, converters » &nd preheaters often have had more than mere
descriptive value. The use of rather low elloy-content steels for excep-
- tionally severe service has becn of ‘great metallurgical interest.

Fortunately, there is enough information to make pessible a rather
. accurate economic study of German operating costs. These are valusble to
. our Research and Development Progrem as & base case for determining the
- éconemic impact of changes and ag an orienting influence on our attempts to
- improve the process. These date are being orgenized ard studied very care-
~fully in Pittsburgh.

93/ Leva, M., Trensietions of Gorman Documenis cn the Develcpment of Iron
Catelysts for the Fischer-Tropsch Synthesis, Part I. T.0.M. Reel
101, Doci P. G. 21559-NID, "Report on the Middls-Pressure Synthe-
8is with Iron Catalysts, June 1940," 51 vp.; Doec, P. G, 21575-NID,
"Lecture and Discussion on Iron Catalysts for Middle-Pressure Syn-
thesis by Dr. H. Pichler, with a preface by Director Franz Fischer, .
Sept. 9, 1940," 21 pp,; Doec, P. G. 2158L-KID, "Recent Investiga-
tions on Iren Catalysts,” 98 pp.; Doc, P. G. 21577-HID, "Research
on the Behavior of Iron Catalyses when Operated with Hy-Ricn Syn-
thesis Gas," 8 pp.

Leva, M., and Atwell, H. V., Part II. T.0.M. Reel 10l. Docw P. G.
21576-NID, "Process for the Production of Hydrocarbons (Patent
Application),” X0 pp.; Doc. P, G. 21578-NID, "The Middle-Fressure
Synthesis with Iron Catalysts, Sept. 9, 1$39," 14 pp.; Doc. P. G.
21579-IID, "Investigation of the Reaction Water Obtained from Mid-
dle-Pressure Synthesis Experiments with Iron Catalysts and Bydrogen-
Rieh Starting Gas, F. Weinrotter, April 30, lQll-}_,” 12 ppe; T.0.M.
Reel 134, Havy 5811, ltem IB-23 (first hzlf), "Hydrocerbon Synthe-
8is with Tron Cetelysts, Leuna Works, April 5, 1940," 12 pp.;

T.0.M. Reel 86, Bag 3979, Item 78, "Experiences with the Semi-Com-
merclal Synol Reseerch Plent ME-458 Report No. 472/LkA, Leuna Works,
Uctober 10, 1944, " 22 pp. Copies available in "ditto” form at
Pittsburgh,. Pa,
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Although many'englneerlng ‘details of design ‘and Speration’ of" German
coal—hydrogena cion plants are contained in' captured docurents, there “is’
little informatlon on fundamental process resesrch, Only ono fllm.(Techni‘
cal 0il Mizeion .Reel No..1k5) contains a record:of research in the 1.0,
Farben Hochdruck LabOratOTJ. The sub;ects discussed in thesc documents Coni<
cern: the Behavicr of yarious: coals and = multitude of ”trout1b~shoot1ngv :
parimbnts designea to- golve 1mmed1ate production problems, Ttub ne syste

rGSeurch ae81gned to elucldate the funddmental chemistry of the process.__;'

1.‘/ fiv




