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Mis reporlt iz swbmitted in acoopdance with the provisions of tae Synthetlc
Lignid Fuels Act of April 5, 164 {30 U,.5.0. 381-325, as smendsd}, which reguire
that: "The Secretary of the Interior ekall render to Congress an or barore the
firet duy of January of amch year & report on all operatlons wynder this Act.”

Owing to the broad Bcope af the consent and bthe diveraity of interests repre-
ssnted, the "1948 Anzusl Report of the Decretary of the Caterlor on Syothetic Liguld
Fuele” hms been divided inte throe geparate publicatione. Eech has been published
by the Buresu >f Mines as B Heport of Investigations, and the respective fitles
Follow:

B, I. 4lSh, Part T 01l [ror Coal

R, I. W=7, Part II 0il from 011 Shale

Ligaid Fusls from Aerdcultural Heslduas

Azcondary Recovery, and Petroleun
Chewictry end Refining Reaearch

i

R. I. k458, Part IIE
Part IV

L

Tdent cal in each raport, the imbtroducticon gugmarizes wrogress meto in 1948
umder toe enbire Symthetls Ligquid Fusls program and presents recommendetlans [or
the future,

& single copy of any of thezs puklicatlons may be chtalved by o written regquect
to the Buremu of Minss, Publicatienc Distribwtlon Sertien. 41800 Forbee Street,
Pittsturgh 13, Pa, TIhe Report of Investlgal lone mumber end t1-1le of the publlication
desipred chould be indlcatad.

1] Work on marmscript completed December ToL5G. The Bureau of Minse will walrome
repriating of thls papsr, providaed the following foghnote aolmawledement &
used: "Reprintsd from Bureau uf Minss Report of Investigations L4S6."
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B, I. bamb
THTE ONMITTION

7= 1gh8 the Tnited States hecams 6 net fmporter of oil, Coupled with Ao WWTrG=
cedentel dewsatic Irodactlon &> 5,900,000 tarrels Asily, importd sppracirating
=i, D% merpeld medo wyailable a total supply of £,400,000 barrels & day. Thus, oy
L= roulean efreri, the il incustry W& ubles to mset an extrecedinary demand gt homa
anl, in sdditior, +g gkip abroad almeas koo, 000 barrels daily of petrolsum ond
]_ﬂ"ﬂd.uC‘t-E .

Thyr cowntry's oil position now differs greatly from that pevelling at the he-
gizming of World Wer IT, Then, actwml oll produrtion averaged apout & million bar-
psls 2 Aay, and mroductive capgelty protasly waog groater +than 5 millicr barrels a
qay. A0 the derand af -ks military and industrisl raching grew with the rlsing tempo
of the Arive Loward victory, the Unized States ot only wet ite own needs but pro-
iuced mpout two-thirds of the total oil requiremente of the #llied Nation#, excluding
Rupgin. 8 A pechle, We OATL be deeply groteful bhat the Faticon's petroleum reEc.UrnEs
were adeduate and aufeistertly daveloped to auppoTh such & tremendoud effort,

Fvan in thoss critical howrs What jmedlale nesde weme the paramomt isales, &
proalonl Congress panzed to nonbemplate the importarce of 40 agswred long-term supply of
1 rquid fuele. From Lhese deliboracione cane the Synshetic Liguid Fusle Act of 1944,
whob Evthorized reeearch and dsyalooment work cn new 8ourcas of nil - coal, oil
ghale, @ad arpriculiumrel amd forestry mroducta.

d:nee Werld War I1, 8 civilien devAnd for & willien barrels of petroleum prod-
1cts hap become the orfer cf the dny - every ipy. By drilling =@ many &8 3G, 000 new
walle & y=ar, the production rete bEa heen incresssd encigh o meet duvmeehic requlre-
merite by & hare mergin. Some tmparts Word nNecasDary, hewaver, to fill both domestic
and foreign dsmands, and theds Goubtleas will [nereasd.

1s this policy of wxploretisn within the Tn’ted 3taics and the developueut of
-1l in foreign countries &dsquwETs {mawrance for the fo1f{Yiment of o fuburs naticnal
nueds® This gquesticn nea tWo LBLECTS - one purely clviifen and sgonomiz in character
and <he other sipnifisent fyrom +he phandpoint of our natiomel dsefenas.,

There are now approximasely f,000 prodacing 01l Cields in thio comtry. At Jirst
thougrnt, it woull mppecr -hat production could decline ln & corglderssis numker ofF
these rields without materialiy effecting the ovsr-all daily cutout, Howewer, 48
poreont of the ofl eomes from oniy 131 major ielde whioce coptain &0 yercent of tae
tohul, proved dewestic reserves. Tt is epparens, then, thal the Flow from lerge fislis -
heving peoved reserves or 100 millicn barrels oF MO erch - muet ke suslalined 1T failwy
sepfuckion 18 o e kept at the present lav=la.

Fagerntialliy, .his meaan Thet pew major Mlelds muat he discoverzd aoout s repldly
or perhaze more Tanidly thin the older uies loao proguctive capmoity,  HrOW 19l
whrougn 197, only eighf mafor Jislds with epLimbad ressoves of moers THAD 10 milllon
Tortrels efth, wWere diacovered azd proved - 84 AVEPAZE o opg sach Tigld @ yaur- The
beta] ectimated reserve of Lhese eight iplda wag less thaz 1 year's supply 4% L=
mrocent rose of nge. A Arilline contiives, 208L existing {ielis ultimdely will
[rarte Teserves lerger than thoss now ko,  Without g prongunied inersass in the rum-
by of e jor dligcoveriss, huowsvsr, the proepects for incracsing our preseat mrodusive
lovel sre nof encourging.

Auy grp that eppesrs betwocn demestie protuctive capacity and depend could e
£111ed with gupplles (Tom proved o5il rededrcs3 atpoad. Assuming cheat plpe-lins and
tonker tranpportation to the nited States, fresdom [Tom axorbitant sawes and charges
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F. i. 456

for !l ccne=isgions in foretcn lends, znd the comstraction of facilities, such oll
would provide a gulekly availablse ard presumhly low-toet Sunply. )

However, {rom the etandpoint of military preparednessa, “he riaskes are great 1F
we rely or such scureed. The ircresgingdy important Kiddle East oil fields Ere sup-
pivipg more snd mers odl To Burope and some to the United Statee. For the remainder
of our oil we look to Sonth Amer ca and the Caribbesn ares. In time of war, loes of
the Middle Fast fie’ds colld mean the end of any effectlve western Europeur war
efforn. Tt would be =xseedingly diftiewlt for the Western Hemisphere to ircrsage 1te
prodiction al & rapld rase, o Tittle peaerve wroductive capacity is awailabla.
Totarference with tar-ker chipmente trom Scath America during a wer wodld, in f=ect,
epeate o cpftical supply oituation withln our ows counb=y.

Our 1a:x of agpurdnce i LHOELWUT yoard COncerning the scurce opd adeqiacy of
our fusure 3wpply o ol sootraste with the bromdening vista for its usa. A suhbetan-
tial gart of thilas cormtry's transportation aystem owanr ite dzvelopment to oll. HNow,
howower, witk the rallrcads rupidly Lwroling from cosl-Tired steam loccmobtives to oll-
Tning Disgel engines, all tremsportation - air, iand, gnd water - acon will Sepend
almsst wholly wpon oii. Fome heating 1s becoming mere arnd more the pravipes of oil
arc ratural gas, whers Lhey are availatle. Oil-friven mchinary 1s one of the oAjlor
Tectore contribut’rz to & revolutlcn in Amarilean farming., Today only one worker in
geven ig engaged ir agrisdture, whersas fn 1300 thrac out of every four Were thua
enyloved. Iolustriel applicatlons of oil are groving se well, It gererntez powar,
eapecially in she Bouthwest and Weat; 1t flres mLelluwrgical fwrneces; It criveo
akipe; i% swpplisa a large chemiecsl industry; and 1t ubrlezies the machines of all
industries.

From thesa and countleps other applicatisnes, it may resdily he esen ool wnly
{5t the sconomy of the Unlted States femendd upon oll but that thie dependence i
growing broader amd grester, This commtey, therefore, mugt have aspured oil suppliles
nat for just & few Tears in the lmmediete future but “or an ind=finite pericd,

T growing feeling of insecwelty with raspect to oIl eupply bnr engandared state-
merts From tims To time that the use of 21l eiculd be reatricted as a conserveiion
wepaure. If wa take the [roper steps o meet oil needs, such restrictions are neither
dezi-able rox necegscry. IP the hiph living atandard of the Amarican meople cAn be
Atirituted to any 8ingle fuctor, 1l would te the mreatricted woe of ensrgy from Jual.,
Yerr by year the proporticn of power 2nd heat energy arpplied Ly 0il A4nd natural gAA
hao opese until fn 1947 it ceerly equaled that aapplied by coal, The loargs, ateadyr
growth in the utilizuwion of ¢il shows clearly taat it le B el thet particulerly
meets the needs both of induetry 6nd the individsal in & molern economy. Further-
mors, only now Are we becoming awara of the broed £1214 in which ofl wltimately wi’l
o Bpplicd, Rustrictlons of say dwntlion on the wae of ofl would blosk this rrogress.

Fecent achiovoments in ipdustrigl end gevernmental synthetic fusls resesarch have
ohown comelusively that or iigu?d fuel eupplies do not depend entirely on petroleum
tut =én be Birplemented “rom our Doch lerger rederves of cll shele and coal, Theae
are nople to weet foresssable demends Tor centuries., This progress in technology,
Pluz the increascd cost of dacovering and produsing petrcieum, hae nerrowed ths coat
Zirferenllal betwsen gymtietic products and those fronm petrolsn, )
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Iighlights of this [rogress irclwie the daveicpmect of new mining methoda te
producy Be ek 88 B0 tome of nil ehale per man-day undergroured. Hew cual-olning
sachinery, which ncw epannlially is roody for commerclal appliratison, mromisen groetly
spereased profactivity ir this risid, Isrge-scele sining eperaticns of the type
peeled Lo 0LROLT gynthetin-"usl glante will pepef it greetly ty thess lmpraved mialug
mxthoda. T Bynihetlc fu=]l proseceing, DeW develapmentz 1n the Fiacher-Trozach smn-
thesia have raised ouTyut 28T converter from & few to meore than 500 btarre'ds 2 day.
rew conl gasifiera novw belng +eeted eliminAate the dependezce on coks ovonD and witar-
gen machiimes for loarge volumes of fas. They twn ¢o=l of virtuslly any ranx witk
-:g;x::,'l_{en, extracted {'rom tdae sir, Lo rroduce the spscisl syhthesic gA= required To
the Fizcheor-Tropsch procesa, Tr the direct coal-hyd—ogenatlor procasd, 1mprovemsnts
spder way Are expected fo ingresas tha therml efficiency from & pravisus 13v=l af 3T
perzant to gkout 45 peroseus. Thees improvemente will ta r=flected net crly in de-
croaded comta for pLant and producis but &lso in the we of leos stes) fov plAnt cca-
giructich, iready the steel veq{rements for acme Lyped of ayrthesic-fusl plarnzs
adpenr to te o grealur per barrel-day af produstion than thase for domeotic petro=
1ewm evploracion, rrofuction, transporiatior, and rafining.

Theyre &I, NOWEVET,; WO important differences hetween synthetic-Toel =nd ptre-
Lo creraslions thas are smfaverabis to the eptablichmert of & aew mdustrry.  The
petralsum infustry 18 divided inte twa pAtural phmass - producticn ard refining. &
petrolaum-ooerating il cen be a gingle well or & amall refinery, and the capital
cost mey b= neagursd ir terme af soversl hipdred thovmand drllara, whicl I3 comars-
tively low, Om the other hand, in syihstic plants srnverting coal %o licuid fuels,
it geonerally wold nol be sennibie to geparalsz minlng, il synthesls, and refining.
¥or cconcmlcal oreration, Lhw=ee plonts muat make finished productz, such o3 gesclinm
and hes<irg oil, In Jummiitlies at lezat approaching 13,000 papeels o day. A aingle
synthetic-fusl plent of this sige, 2g'ng coal, would reguirs an friliel iovastaent
wder pressnt condizicos af Lppmezimatelyr Ao mi1llon igllsrs. Similarly, at.-whels
mintng apd Tetorting oherations CTHRIUL Le separascd conveniactlyy, it the rafining
could ho dome at onother locetion. Tree capltel required for 2 10,000 barrsl-A-2ay
ehals plenc night he lsfa than 30 millicn dnllers, but even this ig = wvery large
invesiment.

“n the [ece of the cortinuing competition from domestilc and foreign pelroleum,
i+ phwlously vouwld b2 a couragecul atep fer & pingls corTeraticor to ipvest auck a
“arga amount 1o 8 plonear eyathetic fusln plant. Thore i3 denger, therefore, thAT
the Thitod Stateo Wwill depend upnn petiroleum itil the supply Problsm has hecoms
epitical. Hased upon Lhs growth experience af other industrics, it thern would re-
guira from 5 to 10 yeers to develop % signlficant prodactive capacti=y for gynthkedie

syplo. Again critice and consumers weuld ghout oo littie, tuo late! - and wisk
ample [ustificallcd.

At thiz point dr the development of synthatlc fusle, Oovernment gsaissanre 'n
the [orm of favoreble loars o induatry could be mest helpful in entouraging con-
ptraet on of the initial plants. Such leoans would help aasure mWEZimumM Frogress from
the peresrch and dsvelopmsnt stage to commeraia, rroduction, They couid btrirg into
being in this coumtry the picnerr mlents of & gredt new industoy “hat weuld guarianiec
our ojl aupply wod beasflt ouwrt goonomy arertly. Tn the East, Midweat, exd South, the
producte could be merkstsd nearby. In Lk West, such zlapts would offsr tha menne
Per devaloping waat arcas Where ample and unused gupplica of coal and ofl chole -
are wveilable, Pipe-line transportation of the produact Lo the consumlng centers
would permit even isolated arees to play oz irportent role in this new industsy.
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fvo bills (H. B. 5475 and 5. 2712) were Introduced in Congress during 1948 te
2lear the woy for pleant conotrustion inltieting a eynthetie-fucls induatry, but the
ansaion wue adJourned befcore their pueeage wua completsd, It 18 hoped thet simflar
lepielaticon will be aubrmitted <o the new Congrees and thal fevorable action can e
complated At an early date, for Bynthetie fuels from coml, ail =hals, and Agricul-
Tyral producta offsr an sasrsed supply for hupdreds of eard [Tom koown resclurcsd
Wwithin the borders of ths United States - aelf-suffici=ney in pefce or WA,

A Wew fAwericen Indugiby

"The United Stetes i= on the thresholi of & profouwnd chemicel revolu-
tion. The nazxt ten yearo or MFifteen willl ses the rize of & mreaire new
Indusiry which will Free w from dspendence v Forelgn seuwrcez of @ll.
Geacllne will be prodaced from coel, Blr and water oo a scels so huge thet
it will dwarf even ths giant aynthetic rdhber industry btern in desperaticom

Aurlng World War II."
--New York Timez, Septembar 12, 1948

Under the Sy=thesic Liguid Fuels fot, the Buresan of Minss was directed 4o aupply
wre sclentific, engineesing, 8nd eccnomle informdticn reguired for the egiaidlishoent
o? & new Anerienn ‘rdustry - an industry beesed em the conmversion to oll of such mte-
riale ag epoel, @il shale, end aprieultuprsl preducta, all abundantly awailshle within
tle TUnited States, To cobtain thie dnformetion, the Juresa wae duthorized teo condust
lehoratory research and feveloprent, and to build and cperete demonstraticn rlants,

Frogress rads by the Furesu of Minsa in 1948 tewerd the development of indus-
Trizl methole tor producing avothetic liguid fuels is svmmerized 85 followa:

0il from Ceoal

Jemcustration Flanta, ILoulniara, Mo,

As tlhe calendar year erxled, two Coal -to-011 Demonstration TFlants - the first
urilte larpger than pilot plazis Irn the United Statze - were mder construction At
Louisisng, Mo, , lesa chan 100 miles 3bove 5t. Louis om the Miszissippl River.

There, o1 the size ol = wartime synthetiec Ammeonis works, mAde Aaweileble by the
COiMies of the QuartermRater Oenoral of the Departmens: of the Army, the first of thees
two planta for converting 28l Imte 1iguid faels wee egsentiellsy complets Bnd ready
for cperatlon., This, the Tylrosenslion Demonebrebion Flacl, (3 & 200- to 300-larrel-
per-day unit bullt wnder cortrast with Bechtel Qarp. EErly ‘n 1948, A contract was
let to Koppersz Co,, Tuc., Jor the dssign and ecostruetion of the second pla=zt at this
gite. Thie, the Caa-Syrthesis Demonsiretion Ilant, is = li0-barrel-per-dey unit that
will mAsify pilverized conl with ozygew and atperhested ctean, purlfy <he gh=s, and
convert 1t to ldguld fuela By B modified Flacher-Tropach-synthegls process.

The Coel-Hydrogenatict [Demcnatraticn Plant was deslgned £ vparetion &t prea-
Bired un to 10,000 poumnde wer aguare dnoh in twa wajor stezs! {1} Liguic-phaze
aydrogencation, whizk mccomplishea "ique®setion of ecsal; aad (2) wapor-phase hydrs-
genation, which converts tha liqueiied esal to gascling and byproducts, Depending
or the coal and cetalyst used, ths cutput of the plent will range from 200 to 300
boryelo dedly.

Chemically, crude petroleum conteins about twice as much Aydrosmen a8 doed cosl,
Thua, to corvert coal to firdshed gaceline, hydrogen ig edded te the cozl crtalybic.
211 urder Lhe proper condibtions of lemperabars and pressurs,
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Iy Teesubor L, zondtruction of <ho Hydrosersiion Demcnatrasicn Flasot waz &ppros-
iretely 97 sercent complels, AT] mior bullding atruciwse hed heen finishe? by mld-
FUAT eng the uaritars aped Aaxd plant rosd ayoton Were aompleted in she 221, Toss
»ohe 8rre under WErF Il the clatillaticn unit, cxymen plant, and coal-preparation unit.
g-gl_uwass.ae rltreoean mAade ir ths readjuated emmonds Iineg of —he Peewepr Mipsoird
Crdrancs Works wao wsed to deai o pert of the caal-hpd-cpemation eyoton.  Althowgh
ot Figlehdes work rere Toml Lo b dene I MBouary, ole d2ocnairaticon lant vir-
turlly was ready For cperdat Lon,

Daing the yeer, o Wanic =Fplesgensation plirw-operating cresalzation wauy asuesn-—
bied Cnd Tradred, Zlans wores wirged ot apd gome makesinls purchazed for wrealing
imotie anT lvo rplart with ceal-tar ails befors Sra Tiesd cofl run. CoRl from Rock
Sorings, Wyo.o, Wil b2 ouwaed in this Iniilial rus becausce 2t iz excepticnally well
adeptsd Lo the opdrogomatlon Trocoos. LAter, wren nlant operatlcons heve become st-
Eilized, angla Trow other major Jloléis will e rested, A planning cronp hne heen
crgoniecd and o preparing calowlating mrocclures and roporling fermn for oporacing
detn, By the ¢a1d of 1940, slpn’! deart resulz lrom the prelimlinary oneretioms will
ta avaliable.

Thia Ziunt Incaorzorates mmerods ImDyrcwvsmerss nos “ourd in Buropeuan hydrogend-—
ian plarta, 11l adwmatage hAs been tekon of 211 avallabls methoda of saving heat,
and il [a anticipaicl tlhat 5 tharme] erMf{cjency azproachirs 1;-5 to 80 perient maT ko
ackiovedl, whersws Ihe Germn plunte obtedined cnly 30 mereent. I altaloped, Lhis
higher ef#iciency will lower the zosz of the produocte - gasgzline apd ozl.

Erzinsering studies and cont csrimEtoes for coal-hydregaratlon ploants of Ccommer-
zinl 5izz havo Deen wade by Sureas of Mines engfneers. With the &id o Fermarn con-
aultanta kFaving yrar: oF ocrperionce in the Fileld and throagh the wee of rezorts
suthored And feccmbZod by wochnical! mizsgiome 8t the cleose of Wopli Woar IT, it kas
oeen pozdilbhe o develod progesy dealgna and fzloct sultabis ogulmwent for —hs com=-
ercin] bydrogenabklon of coml Zo bRhig cowatry.

Freliwlnery leaigns aod ealimates were completeil for constructing & 50,000-
tarre] wper=dar coal=aylrogenation plent operatirg on differsct Lyoes of coals and
lignite. The roarltirg nlent-cost figures weres vded to oredive At aynthenio gisal Tne
Fricee noth with ard wizhout taking credit for booroductn ab preveiline or anticl-
rated mirkst rriced. Wilh cradit ror J.lqumi::sﬁ rotralevm gaz e ¥ conts per gAllon
Tut withous recovery of 1henals, cascllns-mrulactiring coots would rangs f@om 12 to
14 ecoqta por gellor. I credis alce o takern Mer phenclo so 10 coento per pound,
these gasoline ceoots woald be reduced ny approvimately 4 cente fer galiom. The ver-
safility of this wlert is atriking. With 1ittle or no chorgs, 1t cer be waed for
Trodueineg avierticr-rasoline bage stock, jet fusl, or & good Dissel fuel.

Anolber cost epilimele was Loged oo the profucticon of houvy fuel olls for the
Htool indastry in o 10,000-horrel-per-day plact in 1he Greal lekes sroea. The onat
fipiren indic=tc Lhak, ¥ kh Lhe ascumpiion of resacnanls Irocasa ‘mrovemsnbs, sye-
thatic-Tnuel pricce are rearlng competizive lewv=le. o2 laprger plant of soma
30, 200ubsrral =per-iny copac ty and with pilpe- 'L'lne or water transoortsticon, 1t 12
eclimnsed <hat heavy Fael 571 codld be deiiversd within a reciza of 120 miles for as
littis= as $3 10 per bacrel, This esbimeis ie baded on coul wt $3.00 per oo erd is
the actunl coat withoat profik.

At the reguest of .he Thited Szetes Jepertment of Lhe Interior, the Army Corpo
of Ergineers iz copdirtine o retiomride survey to detsraine gedsral aprsds where Ie-
quircrenks for oms o mors gymihacic-liquid-fusl plaants oen ba wet.  For use 1ic this

- - =
uvyer, The DBurna. of Mines essenblad end providsd data on the kasi: rogudremerta o
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sono, cohalructlon mybeeinta, ray meheriala, weter, gnd gomstruckics and JFEFAting
rempoWer fon commercisl =larte of differznl elzse apd types.

The conlraet ©of the deolgn and conezruction of the 1a90-marrel ~rer-Asy GR-3yD-
taeniE Demonebtreticn Pirot at Toulslops, Mo., wad aigped with Koppers Co., IaC.. OC
Merzh 17. Cona“derakle Lime and effort wers saved owing Lo the fect that the cone
trevlur alresdy had on hawd sove equirment applicable Lo tos Buresu'a progzet.

Encinearing design wasd bogue A% oOnds. Afier ths contpactor’e coratractinn f1=14
affine wac emtablished, greding Wag started in May ond corplsted 1n Suly. Ssheduled
[eor inizial completion sbout Apedl 19015, the coml-ganiiication bulldlng ras osen
srzoted, a-d most of the equlpment in ©oW 1z plage, FProcese siping and erchitecturzl
mowwlics lpatallstisma are uwder wsy. With —he aFnthedls wiite Lo be erzoted 1mter,
—me jemmetralior plant ne s whcle now 18 eatimated to bs 20 percent completed.

Ar aperablomal treising pregram G8e heen eotalbliched &t tkils piant; sipervioord
arn moal of Lhe oxymen unit coperatore now are reczeiving ipstruction.

“ndexinz of the Technical 011 Missioa picTofilm reclo collactes in Sermary Efter
wowld War TT was continned during the year, and some 15 af the 238 resls now ore
*hdsxed. .

tyerty additianal honeing mite for empipyess were finlehed in April, snd all
werye occupled by Har.

Laoare L erien and FPilet Flerte, druce-or and TilLtacurgh, TE.

Hacical rew peoc2sd CHSFOVOECHLE Unasr developmnt 1n the saynthetic-liquic-Tuels
“Abereterlso end pilel zlacta &7 Brasctiom, Th., afer promigs of cdvancing “he dn
wher shs Unized Stases -bn ghiFt @ part of the crowing rurden of vil end gRaoline
demand Lo 1ts dmmesse 24l reserveR.

mon]-trend] smsarch activities fn 1940 were centsred on Funlemensel lmprovomeunts
crothe wne-ayatheslo ar Fiacher-ipepach process ond oo & wasically new approach Lo the
Girvesh-hydroganfllon oo ZurgiuseI. G, Farbenirdustyle process.

Tn tre gan-zintherls wroonar, the requircd mizture of carbon oonoxide and hydro-
zev, ke g8 eyrthesis gae," congtliuces (0 ta TO pereent of The ceal of the
1Ligaid-fue?l products.  Thiae, & very a7fislens cunversion of the ayobhesls gas to
1lguic oradusso 19 nooRIDRTY. Toenrd thie end, two rethode were under de vesl apment
wr which 8 high yield of il and 8 lew yield of hdrosorbom gases ore obtained, In
eme - whe intsrnally cocled, rixed-caAlyot-bed metlhod, which whe improved greatly
Awring the year - vhe hast of tn= g rohesls reacticn 18 reooved gflficlently and rapldly
by zironlating e oreletively romvolatile o1l through = hed of catelyst granules.
Relativaly cheen, diracle catalyy Lo were developed for this methed, In the other -
—he nilecosciyet-slioery method now In the pilot-plent stage of development - a powdeored
cetalya . iz suspemled In wn a1l <hat 1s nsmyslatile under operating ccnditione, aud
+t1= synthesis gee 1 bubbled thrsugh this suspension., The oil~oatalyrt-zlursy method
potentislly of 7ern great glvantages, [Ap production s ket very low, snd the yisld
o the wore dosiwable rigald weoducts is high. fonverters weing efch mathod ars be-
inE LwooryorEted in the Gus-Syushools Demorgtration Flent amder construstlon AL
Louigiang, Mo,

A departure Jroon bhe corve=tionsi hiph-presewus [rrocass Sor direct hydrogensticn
~f coal was under investigstion, U'he goel [\ rauld convereion of coal to distillable
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il SiE. &0d ToEe ot mpienntn cresaures and relacively bigh lempersiures. PArellel
oujentives ars recustic fr Lhe Swo wmajor oest 1tems of this process: (1} Hydreaan,
whool now corsltlukes 20 merosni air —he tooEl cosl of *he Liquld Tuels, £od :E] cuTi-
tal charpes on toe lovesisent in omnd meintensnce of sguipment. Lateratory resgurck
diorlogel Lhat Ipndwsgen mosta DAY be reduced efther by replacing hypdromen wilth water
gna wnder spproriate cperning conditlons or by weing vFproduct hydrocarbon gies:
g hwdrocen Tecductlion.  Apothsr procedure offering hoth Lower -cnat hpnleows:n i
porporiss o oeguipmest coneisto o2 ussing an~st twinn Ge mich coal Sheough the poiont
na g mdrogerated.,  Aboat mali ol re goml foed Is converted to oll znd gna &nd the
ctber MAls Lo coge, The latler iz burned for ateam and power mroduslion. In this
way, &Ll o the availatle hyirosen {m the hAlf o7 the ccal fead tmab Is converted fo
poke anpoars in Lhe oll 3nd gus.

T gereral, ihe resmulta off leboratory-scias t=stn on thie rew goorceel to ilrect
aoer hydrogenatlon are somuragingy but the engloeering provlsma Gre very difflen=,
aps muct pilot-plant dsveleozmest work oust e doie.

Bxscroive lauurstory sludles Wwere conductsd con Lie aorpoaition of gynthetic
TJiquid fuzls and or the lmpor-azi phyeleal ard chemicsl factore involwed in —h= proc-
mapci. Fhenelie compounds uged in plastice maruacture ars industrinlly waluzkle
trprotucts of divect hyiroscnation of ecal. Ty ingrnicas meshods, the rhenolls “Tac-
+ton hms Deen aralyfed quantitstlvely, apd roced.rss howve been developod for anTara-
tion af the vixtige inke Paore cowomensd. The exact ipcmeri:s compoaiiion of rthe
trazchod hidroearbone in ass-spmtoassis aradietd was delorminsd - 4 contribusicn of
imdugtricl significancs us well as scisntlfic iwportance beeange the oothne wamber
of the sasolire frection iz warkecly Aependent upon thie factor.

Tegto for pau’"yving powidered coal wers conduslel in nowmmex cotrbasl o, &
wiique devics in that who hoat esvolved per amit s spuce 19 aboub 100 times thob ol
moes olher combhgtion charbors. During bhe year, the acal fFeeder wad oller zeris of
tha 1wt wers redssizncd ned robaoils. Rezuvlte cbtiinad trua Far are encoomaging,
wut more develowmenl work s neoespury Lo decarciae whoelwer thie dovice cen bwe
applied to mynthesig-gas produstlon In tha mmiacture of synthetic ligquid fusls.

4 criticAl evalusticr oF &1l caprurad Oermun Jecumentsz on the ges-kyathezis or
FiacheroTropsch pracess waa abeoat V) pereernt cenploted, Busults of this onalieie
apd o opoviow of 8ll repedrch work done in the Tnited Gtnles on biiz procssa wiIll he
pibllahed ir Lho neur Dudre. Verwnile, afriler eveluatichs of Informetion coal
hirogenation snd conl gasiiication have boen commenced.

Simihesis-das eboratory end Ticld Tecte, Morganiown, W. Ya,, cnd (orgas, Alf.

With sctive operatmione Scasdaled to etirt edrly in 1%L, the Alabere Fower o,
and Lwue Buresdi of Mings Seintly undsrtodk prsparstory conesruction a7 Gorgad, Al3.,
for tho'r oscond Lisli-scile exzerime:s in the mderzroms sast reaticn of coxl.
Gnpes roducsd by ETing wmmined o offer & potentiai soges of [Fasl Jor elgobric
power gensrotion wnd -aw weteriais for gvmsietic-ligunia-Tuels maoulacture . 1o £441-
tlom, wdergrownd pualflvaiiog kelds promies o3 8 method for ubiliziag coal VoINS
=W 4irFioult or unecomomiz to mine.

Twr; parailel entrisa sre being driven intc the arnl hed for 1,200 "oet apd =
zingle =ntry for en edditional 300 fect. Al crnEBCLRE betweer. thoes enwriag, lhe
urdarmromd worsings are being conpacted with the suriace by Tlve ZBCES Leorehoies
Shraugh which tlmat air will oe sdmitted or product gasee witharawn. The boreholse ,
in surn, will ke lipked by v 20=-inch manifold pipcling to an eleciricelly driven alr
compresaar with a capacizy of 7,200 cutle feeu per minmuts. Tae appll sueface-plant

-w] -



3. I. 4hsh

insiallabions will inclads & oflles building, o Iwbora.cry, & warshouse, ard B oon-
frocoor butidine.

Amang the ot jevtives of the pxperivent arv: (1) Tao dstermine the quantity
cre]l that cer ba greilficd “rom a miven comtusticn zone and the shepo and extent ol
—he barned-out arcas {5} Lo letermine ike guality Ard quaplty of preduct gaa gener-
=ued wlth an air blust; (3) to zacsriain whethsr Jixed cutlz 'tr:l rer produzt cas aro
wpactlcables and {(#) to cbtair vechnical ard scenonle fcts concerning plan- sites,
snctallatione, snd cpereting [roceases.

The wnderiying Iorpose of The underground gwaifical lon sxperimsnte 2t Gorgas snd
tao laroratory and nllot-olans wori ot Morsantows, W. Ve, , ia tco develon & new coal-
it testion procoaa taat will weduee gimificantly the cast of the aynthaafa gus and
pAdrossn required for bk sltsroste 2ymihesfc-123uld-lusls procesdes.

ht the Symchesiz-dez Trodvntiin IAaTorstories et Morgarntown, .1 exzerimenta wore
made r & retors desiesed Tooaimslots a segment of conl in plaie wnderground. A
cmrpmo]l wes ouslingd 1t the ceal Ded to form & gRsiriciilon chamber. Twa bLTick-
{1704 regsperators, A oor kN ng Tradn, and twe blowers comprised the gas- end air-
vandling sguinzent. Im operation, the cosl was iprited with mir peehented by pRoEfms
trrouggh tha regensrators, The air-blost rate wus brought Lo a peedeterwined f1maro
and h=eld conmatant throaghout the ezperiment. To utilize the hsat stored in the ro-
sensTatord, the dirsctismn of the bleat was rewveread avery 1-1;’2 homrg. Adr and goa
mrEsuremEnts were mede, &nd gus aunvles were laken pericdicelly and apaljyzsd, Mate-
winl and crergy holsrces weore calculated, Parformence of the retort wase etudied
indur yvericus bleot rates; and, in general, the indizcabicons were that the quality of
the gEs and Tie gRa-mekivg efflslency i-orsased at higher blest ratea,

Small-geals experimensel work waa atarted on the ee of hisghly suparhepated =team
r umdureroun’ geoillcaticon.

Ir the gesification of pntwverized fuel, operetions wero comtinued with a =it
mmaifving 00 o 30 powmds of pulverized cgal per hour, and the initial rune were wmde
ir B new End larger mlt mellving 200 to 300 pounds of pulverized <ol per howr.

Btoar war hested to unprecedeanted temperatipes ar;proeimeting 3,600 7, during
cevernyl morths of wocsesslul ovsretloua in experdmental pebbhle otoweo. Tltrdsupsr-
hested atean reducss tre volimie of cxygern regquired for the greificstion proeoss.

& mow and improvsd melhod wes dsvelomed for feeding pulverized coal inta gaa
memeratord, ant new methods alsc were developed end cost estlmates prepared [or porl-
Zving synthesis zom,

Dil “rom 011 ShAale

Exporizeetal Mince, Bifle, Colc.

Ir. the Buwreau's syperinental oil-skale winineg opsrations near Eifle, Colo,, -
otrikicg advancee wers mde toward dewveloping lew-coat methode ond equipmert for min-
ing the oll-rich Green River stale Sfowmation of Colorado, 1ftal, and Wyoming.

Bitwated on Hewal (M i-Shale Resowwe No, 1, the mine workings awverlack the Bureau's
o’ 1~3tale Deamorstreation Placl - anly 8,800 Leet awiy but 5-1/2 milss by Lhe sigeaag
mountain road, The rlent eitas, in t,:rn, is 10 miles from Rifle by acceas road snd
J, 5. Hgrmwey £, In the BiTio ares, this Demver-drand Mmetlon higlvey parallels the
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rolorado Hiver, the Denver & Elo Srunge Weowwron Rallread, and a &6, 000-volt muiblic-—
witliny mower 1lire.

sdciticnel core crirlipe daricg the summer gove Firmer status to the coticate
—hat wegbern Coloredo’'s shals beds alcnﬂ aonTalin 20 billion bArrels of recoverdatle
2it - =six timee ag much A5 the enlire world has uzed slince the first discovery wall
Jaa sunx in 1890,  Agseys of the ininial core samples brought tz the surface by both
appvernmets end industry drill crews conformed fo the goclogle ta! pradlelions:. Tunda
arovided by the Navy entbied the Zurean of Minee to drill on the Navel Becerwe, and
geveral oll compeniss explorsc their own mroperty haldinms in the apeA. Informacicn
acguized iz being exchanced, The gurecy alegs collected farther date on the 2ll-3tals
magourpas of other Blaton.

Jrdercround operations wers cdarrisd on im Lwo sets of workingsi The Boleelis: I
Minc, wh-'ch supplies the demonstratior plant with oil ehals; and the Undergromi
QuerTy, & zlifteide eavsrn opensd to pormit ipreatigticon of covmerclal-geals alnirg
mroblams .

To thy omsll Selective Mf=e, 13,400 Lona of oil shale was mined aad delivered
w0 the Surean'e demeedslratlon plapt,. Ap additicnal 1,830 tone wes mined and salpped
fren Rif-e to oil coupaaics for reterting tests.  dnown &5 the Mahogeny Ledge, Lhs
211 -ghele Tendire neding minsd i3 70 “Res thick ard contaline an average of 30 gallona
of wil per tom, or 100 millZon herrelc per sQuAre mile - and ikt covers 1 S 00 agare
piles! The roal stome if atrong and oz invalusbls ald to largs-dcale mechmnized
pininz, Por no roof suponort 12 needed in reoms ms wide as 60 Jest.

4@ 1-1/2 toms of shels 13 reguized Lo produce a barrsi of all, it hAas boon
apparert Trom the etart that mining coets must be unusuRlly low to mAK3a 8 COmEerc &l
venture attractive,

I= ~bhe Thdergroimd Quorry, urigue minirg melhoda &nd eguipseat heave heen devel-
oped to ssawre low-cost produstism, Tnoa recens A0-dey teet run under actal rom-
mercial operasing condibions, an lncrsdlbls ietal of 61 teome was producsd per ren-day
ardercrowrd - £z comparcd fo an évernpgs of .4 Sons per mAA v deep coal mines,
Diract-mining coste, exnluding demrec aticn and gousral office expenne, were only
%6.T centa per too. Tom mer and we bosses mined 16,800 tome of 2hale in the Z0-duy
period,

Uoing a room-and-pillar eystem, the 7O0-feot bed of cil alale 1z mined in three
levels with an sdvarce hwading ai 11z top. Horizontal drilling 1s recuired Lo open
thr top lavel, bub the next two ther can be drilled werticelly in the Rume wAnrer 44
benches in o guerry. Investigatione to deitermiwe procedures for minirg the top or
sdvorve levsl wore cosnplstad in 1948,

After thz oil shele 13 by dynacile, atanfard 15-ton DMeaal trucke are driven
directly inteo the mine ard loadsd by an clectric shoval with & 3-pard buekst. Thi=
zhovel, operated by 4 single man, o2n handle as Figh s 300 tone of shale an howr,
Wew enuimmert dareloped iuring the 7ear included!

1. 4n efficient mu Liple-Arill carriage mounling Moo drills and overszod b¥
ohly two men ingsead of eiphs Jormerly requirsd for an equal cumbor of cenvenlional
wagan £rille, Average (rilllng cpesd is nearly 0 fest of P-inch hole jer mn-hoar,
uelng & apecisl herd-sauwrfaced bt also develossl ot the mine. “hese titz, uged for
2 yeara, everage more thAn 50 feet of drilling per bit, wherses an ordirary defasssble
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hit loses gege 1n 3 Lo G Lecl ond wuet be replaced., Rotery drills with tumgsten
gartide hita are being tested,

2. A wouuplder plettorm was mounted opn 8 fork-14Ft truck, snebling blasters to
lcad drdill holes 25 test above the Tloor in the top lewel. The truck is powered by
a TMefal engine and has e power holet, comptrolled from the plaifom, for raislng
und lowsring the powdermsn, This wunit hes reduced the men-hours regquired to leoad &
rourd of 4rill holen by cne-thlrd.

4. A portatle crane also vas equipped with s platform to eerve Az A4 scaling
rig for nivers -trimning loose rock focm the roof apd the sldes of pillers,

4, b powvehle Bir compreascr czastbly was fegdgned and ip under comatraction,
CANr and water lineo will not be reguired, and the ittt will use the pame electrizal
outletd £8 the showel.

Fxperimertal work wso continued to deedien the best pattera of Aril) holes, to
Aeteraing kis mesl effizient diamstor of such holes, Bnd to aecertalr “he most effec-
tive Zype acd quentity of explopive lor wee 1n breaking oll shele. Fropress wae made,
it maeh werl remalne to he Arvw on theRps problema. Studies were undertaken to Jeter-
oine hw procedires for drilling and bioeting on the middle erd 1lower levela or
tenches,

An eatimate of the coot of minirg 150,000 tone of oll shale delly diesclosed that,
a8 of Januery 1, 1348, the capital invesiment required would be $34,000,000 and the
seial wining cost _%'?'-‘-_fE centa per ton, excluding interest oo 2epitel. BResults of the
recenl toot rim appesr to vondirt thils wmining cost estimate,

Ouring the wear, 47,000 tons wae miped &nd stock-plled in the cowrases of the ex-
perimantel work.

Demonatration Flank, Rifle, Cola,

In a2dditicn to sxpirimental operctions at ths O11-Bhale Damonsatration Plant, =
new 8nd important chaster vas begun 4n the develamment of sn cll-slele techaology.
Trder ronperstive Agreswenta aicred with numerous laree industrial and educationel
reseaprch argranizations, the Bursou of Minee agreed to supply oll szhrle and ahale oll
»qr retoting &nd refinlng in exchange for ioforoed i oo the resdte Shtaioed. The
turesan will asgedble thie jofermatlion, correlate it with the findings of 1te own ra-
acarch, Bnd apply the whole to the problem of determining how o1 Bbundant reservan
of o1l #hele wey becl e converted to wsefuwl liguld products.

Under imerican conditicns, with high Zahor costa end the need for very large
omrercial piante, 1t is probabls that the only succssaful retorting methods wili ha
those offering comtinuoud speretien and high cepgeity. Although bundreds of melhods
havn been suggested and used Tor retorting shele, three now apder test appear to
affer ths groatest promles for meeting theee conditisna, Thess are the pas-flow re-
tort of the Buregu of Mines, the tlvid-flow petert of Stunda~d 011 Develument Co.,
and an Intermally fired, underfeed retort develorsd by =—he Unlon 211 Co. of Callfornia,

In the gus=flow retort, the slwle hed puepes duwiwdard,; and hot gasea flow hori-
zontelly 2cross the bed. Qperetion ia ceontinucus end the capacity high. Heat for
the cperation iz obtailned by burning weate gas and spent Ahale In 2 epace maparated
from the retortiog sres. Althouh faw operating deth are yet svailalble on this
unit, completed in October, prelimir=ry rune Indlcate toAt AL Will Trove puccesafial.
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The fluid-fiow retort censista of two Teesals, one for retorting the shale and
tha other for burnlng the spens shale. Hot epent ghale iz blepen frem Lhe ocombuztlor
mone bo the retorting zone to irovile heat So —rive tie oll from the raw samle. Us-
ing elmle provided oy the ZwreAu, a nilot plent erploying this process now ie heing
tesled by the Stmndard 011 Develapmert Co. at Baten Roups, 1A,

The retart developad by <18 Uniom Oil Co. employs & piston errapgemect at the
page to Jorce o colwin of ohole upward through & wertizal eylinder. Spent abale s
burned in the upper part ol T retort, aml 1l how gnesr flow downward to remove
the 0il from the raw abals. I- additicn to kigh cazacity acd continucas oparetion,
thie rotort alde offera the sdvartase of relatively low water comsumption - afl ic-
portant confidernzion in che semlarid -egions where the beslb Americon ehalsa ars
Framd. Now -mdergeling prolimisary teats at Los Angelea, Catir,, with ehal: daleo pro-
vided oy the Buremiw, thls wmit later probably will be movaed tn the demcngtraticn
flart wt Zifle [ur Jorchar sxperimeali.

Test mrograms outlized for lless three tyves of retorts are exracted to akow
thAT one or more ol the unlis iz suitehle for the secnomical recovery of oll from
American ahalea,

Experinental aperttiom of the Bureau's N-T-U retorte, which whs hegrm in 1347,
wee coptineed at Rirle. In pramning and condusting the ieel runs, two objectives
were Teramowrt: {1) Determ’nation of the significance of szch operating varisble
opd ite relationship to the entire operation and (P} ascertainment of the meat favor-
aple operating condizions. Periolic suglneering enalyees of teot data led to ARlters-
timma ol eculitment, 2-xh as chenees in piping ard ingtrumentat:on, which regulted in
more ra-iable deti sa well me more patiafactory operation, BSanpling - & @8.0F prob-
len from the cutsst - was ireproved groatly. Operation of these N-2-U batch returiea
frovided technical informetion wdslul 1n dssigaing conslnuous urnits and preduced =
grzapnle quantity of ¢rude ghals oll., Part of this oll wae purned succesBtully Aa
plant boiler fael; pert wan waed for reflning studiz: v cozpereting orpArisaetions
and the Huredyv's peerolsum and Oi1-Shule Experlment Siatlon at Leramls, Wyo., nod
+the rempdnder was etored Tfor use Sp feed atock in the demonsfration refinery.

Technical informat?on on relorling principles othor thar shose of the NeT-T7 was
agbtained by sperating a pilot plant known as the foyater-process unit. In thiw ré-
tort, gas is leated in pebble Aatoves and then psseed through & bed af shale. 011
vapors, swept out of the retort aleong wita the hest-coarrying gao, ire confenacd ard
gxcuBg gepe i3 flared. Dwring sever2l rume, supsrhefted steam wma uied Io place of
gan af <hs heat-cErvying medium. Another phass of the experimental work consisted
of oporating this rotert az ar W-T-1, with the fized carbop on the sbale heing burned
in the retorting wveasel to aupply the required heal.

Congtrustion wf the primry refinery umite i Bifle if nearing conplotion.
Thesz !nclude a Lhsrowal cracking =it, & cortinuous lov-temperature oulfurie acid
traating plant, and & doctor ewsstening wilt. Frelloinsry distlliation aperwl lons
were initieted, Anmd cracking cperatiema w11l te underiaksn sz aoon 88 pessible.

leboretories and Pilst Flanta, lAranie, Wyo.

Efricient use and soncorvation of heat are important factors in ratart operdticon
and deaign, tor approximetely 500,000 B.t.uw. 18 reyuired te retors 1 ton of average
Colorsdn oil ahele. At the Surefn's Petroleum snd 0il-Shale #xperiment Station &t
Iaramic, Wyo., deterwirationa heve been made of the over-all heat required to retort
tome grudes of Colorudo oil shale, amd work on edditionel gredee iE undey WAY.
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Tkare, lan, con2idcratle sxperloenta’ wark hea baen doms to evalimte bthe cher-
ral -aolmion proceds Tor suirectlag il Jram ol ghnla, The proccea consiste esEen-
Lieglly o2 heating 8 mizture o oll akale apd a shale-oil salvent st & temperstur:
high snsugh Tor couversion and then ssparating the =olvent and conversigr producbd
cpor. the opens ebnle. Tigher yialds 2vra adbtedined &t lower temperatures -hin 1ir
retcrting.

Fba pates at which the orgenic material or kerogesn in oil ehale 1s ccoverted to
il & Al ferent temperaturca snd for different shalss tave hean datermined For both
therman solvh-on and retortiog lechilques. Tha limitatiors on tha temperstures, oxy-
gon vophent of cirouleting #Ra, ard time for prencating ahwle bave Leen eatablizqed
in mark., Other raztors unfer stuly fhat mAy inflience pii-shale operations include
<o pimernl corptlluenls of raw 8nd spent Ceoloreds ahalea.

Ref:ning of ahuls ofl into high-grade products presents nuferous JrobleTs be-
spise L the shemizsal oharectsr of Lhe oll, Carking proceaded result in high gacs
el coee formetlon and producte with high eulfar ard nltrogsz contont, Hmrogenatbion
uppeara nors faasible 23 9 method for producicg higher yields of more waolly treased,
niuher-gual tty produsto.

Stals oll diffsTe fron 6 standard petrolewm in thet a lurge proportion ef the
bodeoearoone iam olelfindc and the silrur, nitrogen, azd oxygen compoundi ATre creaent
‘n larger amounts. Lew-bolling éidpzilave from shale oil hes s hydracarbon coxposi-
. jom similar te eracked petroleur products bul includes impu=itiea that are charac-
~arietie of tara Mrom coal carbonizatian.

The olefins in #hale-0i1l rap-tha ure predonlnantly of the asvalght-chain tipe.
The byprodact tar acids contein pasncl, cresols, and some %ylenala, while the re-
1=ked tar bescs contsin subetitated myridives g~d gquinclines. DMost of the alfuar is
' the ~orm of gubatituted Jhiuplenss.

Trelimirary resulis indirate thet gnod guality crysiallire and mlcro-crystalline
weied oan be eitracted from ohsle cil,

Liguid Fuele from Agriswltwral Besldus=s

gewivorks Fiark, Seoris, T11.

From uppropristions suthorlzed by +the Bynthetic Tiguil Fuele Act, the Unlted
States Departmant of the Interior hme trapslerrad to the United States Department of
Agrisilturs 850,300 for ressarch aad developmers o3 the prodactlon of alechol and
ether 11gnuid fuela from auwsh agricultural reaifues aa corncoos and ths hulls of ¢ot-
-cpnss=d, oute, =nd rice. With these furds, the Zuredn of Agricultural and Tnduztrial
Fherlatry lase in 1946 sterted cperations in a small irdustrial riact at Tecrinm, T11.,
+o dotermine the meaufact.ring eteps and eoets of & CCCHB of 1te own developmart,

The Ligiid Fuels plast was located on the site of the Northern Reglooel Reaenrch
Imbopsory at Feoria to perm't eoordimiticn of the srogrems of the tWo groups and o
more reoid eveluation of tha possibllitise of the wvrocess. The ¥erthern Laboratory,
~herefore, 13 BTWATING the fermenzation of the pentoss and deziréss sugere to I1lguid
rpela @nd is teeting the wmricus Tuels produded.

Teslcally, the hydrulysies proceidd wmier investignticon comelists of converting oz=a
af the Practioma of agricultural resldues - pentosans - to pentosy SUERTS and subes-
quartly converting the eceliutese Zraction to dextrose. The pectose puga@e may be
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fermented to the 1ig4d Tusts butancl, igopropencl, ecetons, and ethasol, or they
ey be corvertsd o fopfural.  Daxtrose, on the other hand, my he convertsi to the
- iquid fuwel etharcl. The funderentel scooomlc advantage of this perticulssr procoes
iz that pentoss BUgAra and dextross can be a2lmeat guantltatively seTarazed, there-
fore each one i1 iss turm oan be comwsrted to pAaxImum Flelds of 2nd products.

A larse rumber of experirental ring In the semiworxs plart hue demcnstrated Lhal
«pe firet phace of the Drocess, the wertosan hydrolyeation of cornechs, procesds
gutfoactonity. The sversge Fleld chtsined upder routine aperating conditions con-
formed wlta gnticioalel wirlds oased on the originsl laboratiory investigltions.

A survey uf Illinois to desermina the "syerage dendisy' o7 corncohe Eveilable
in industrizl quansitles Tevenled thut six poesible colleclion roints may Do located
ipn the cest central rarh of the 8*ate, Fach ks a potertlal capacity for elpEDlyng
moe bhea 250,000 tons of ccke fron wlthin & S0-mile radiias. Three prrednction aresd
trus are indicatsd ror the erection of cormeck-hydrolyzaticn plants with a wverlkirg
capacity of 100,002 Lone per Fefr.

& atuly of the decozpositimn of penlosass end <ellulcse in aorhnoohe shored out-
doors has indicated thet & storage period up to £ montha 1s oot detrimenial Lo Lhelr
ipdestrint ussc. Sowever, decompoaition ia nnticedble alter _omaer stoream:e arnd be-
comes aporeclable after 12 xunthe,

i Tovestigation of the #econd phase af the comveralon protess - the lignocellilose
hyd=olyeis - Az been I Progress ~or peveral monthe. Operesisnal experienne provided
the neceeaary backsroand for changes In ¢srtiin ateps which w11l aimplify the Troceszz
nnd, therafors, lower costs,

A corroslon problem thet meterinly influsaces the predict-en coats wap studleld
throurh lanorstery teating and wlant cheervatica, Daflnite anawers Were sbhrtained
sbout the suitability of certain alloye alresdy used fn the ecenatruction of plant

egquipment .

The farseuntability of pentosan hydrolysaiea to the 1iguid fuels as butancl =pd
apgociated Troducld was stiiicd from she vicwpolrt of increaading the Flell of Mials
ty treating the process rateriel with barner duet.

F-hkenol and other ligquid-Tusl mroducts dssired from the hydrclyeaten of the woc=-
esg vera Investizated or their tehuvicr in agtidetenart inJection, The high cetaps
nmber of severs] of the egriculIwerel fuels, in addition to hign heats of wancrizaticn
and eptiknosk value, oron‘ees great eifseti{vensse in antidetorant injec-iom.

T. 8. Batent 2,450,385 wue zronied covering, with seven ¢lelms, the duveral
etager of the hwirslyzotion procesa employes in the aemivorka plant.

Secundary Aecovery and Refinlag Beegarch

Ar mmepdment Lo the Bimthetie Tiguid Puela Extensier Act of March 13, 190
(Public Law hh4, B0th Compress), proviced Tor the wsc of Gf o &1,000,000 of the
& authorized funde for researcl on tecondary-recovery metheds as applisd to atripper

- 0i1 Fields and for studico reletins to petrelsum refli-i-g,

- Although only © monthe have elapeed zince funds became avellable to begin Llis
p- Work an July 2, 1948, u carsivlly ccordinated progream hna been developed. Work hes
ﬁ:tﬂﬁn luilluted on meny pooblean, and specialized squipmert cnd peraonnel hava bercn

e obtalned for othere thel will get under way esrly in 19h9.
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forrelated wlth work already in progress, the oxpended program of seuvondary-re-
zovery rasearth hes bean gterted as the following field headguarters of the Tureau
af Minest Tha Fetroleum Ezperiment gtatlon, Bartieavilles, (¥la,; the Petroleum and
0il -Shale Experiment Btatlon, Iaramie, Wyo,; and the Fetroleum Field Offices at
Franklin, Pe., San Francleco, Caltf., sod Delles, Tex. The studise to ald refleing
mrgins]l orute oile are being conducted £t Jaramis, Wyo., end Bartleswville, Okla.

When 1t is gemexrally ogread Bmong OI1 méh tha* only about half of the petroleunm
in =he averags regarvair ie racovered Ly pressnt produstion metaods, the need for
improvement is evident. The Bureay's work on Gacondery-TecoVery methods falle wmder
three wain hewdinget

{1} Engineering fisld studies, For the more ef=lcient recovery of petrolaun
[rem strisper fielde, the Biprean of Minea is wrdertaking additional complets ongi-
muerinz studis3 and anpulyse3 of melected reservairs which appear articularly salted
ior Bpplying sacondery-recovery production mmthoda.

(2] FResearch on gpecisl engineering problems. Thie rasearch will inciude such
sohiects a2 “he use of EXTioeives 1o ehooting wells, gafety in compressing gir-ezan
wixtures, seiective plugging of sir-gas injaction wells, water flooding, and the
developmens of epaclial tools.

{3) Fumdsmental research. Tnder this heading the cenzral rroblem is to deter-
wire the patuire of the Jorces that 8o tenaclously hald crude petroleum in the under-
ground regerveir rock, curte’ling Teeovery. Modsrn tecimigqoes of physics and cheml=try
sre pelng Applied in atudlies of the permeabllity of oil sends to the flow of oil and
waeer apd of the interfacie] tensien of pil-water aymtels.

In ita petruvlewn chemistiry ant ~afinirg atudies usder this progrem, tha Bursau
of Mines is conrentrating or the development and correlatlon of technical data that
will =11 refiners 1n opne of “helr e jor current problems - the procassing o high-
sul7ur oride afl, Lecreaged suppllze =of svallabls petroleum have made 1t necessiry
tc refine low-grads sils having 2 high gulfur contens. The propertlcee and shemical
pehaviar of oulfur sowpounla miAt he determined eo tiat sultabls peperatlonal and
eralytical procedures oo -e developed.

T> tlpee parellel repearch Drogrfems O secondery recovery and petroleun refining
nre 5E suveessful &s expected, many millioms of barr=ls of oll now coneidered aconom-
jemily unrecoyerabie can be converted to Toroved recoverabla reserves,” and additicnal
miilicne of marrala of low-grade crude oils Wil be aweilable for meking vetter-grude
wrodacts Lwgugh imzroved refirlng procedses.
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