hf_ rdy]
Wi in*

neoessary, Ir gensrsl, to errloy e zultistage recyele systen to obtatn EEBES of
Pemizy, A simplifdisd flew dlagraz for a thres-stasn Derresticn proseee Is shy

Figure b,

For apprapriste uam mixturss, the power regulzcmente of a3 PETTaELtInn pronsgg s
in ize same crder of meenituds a3 Sa LW -bemoerature separotisn, Relﬂti?ely lgrEeL
plents will be required becauze of lgw fiin permeahilities. The tobal Film area [ty
13, plapt zize) necded s enproximetely Inversely propartlic-a: tg +he bressuve yaagd
toe Eigh-pressurs aide, An inersase in pressurs therelore will desrecas ths Tiin GiE,
that = neei=d, Aocoriing o availanco dsa, aroductio- af Iurs oEygen by e permg;gf
pracesz ix pot competitive with £he Linge Provess hepguse of high power requirenengy
2 large-piuct glze, Tae profuctlon ot s1ightly enrfehes Eln, reliun f=on natura%ﬁj
]

&85, end the errichrant of Lrdrogen-contairing gaaes geem wops promlaing,
STNIZETIC LIQLID FUES [EMONSTRATTON PLATTS

Cgel -Erd-ocematlor Plant

Consiiszrable infomrshion Tegardirg esriy apershing expericnce &2nd plent impnnﬁ;
mertes in the gosl-kydrogencet?on demomecvrab<eos plant hos beer zublisked 3L/ The fgl-"
lowira discuaslon covers ndditicnyl tgsts and improvements ho the Plazz, dome of whi
=ave boen descrdbed in rore detail 327 mert 40 the Plact, includirg prsfucts sturage
andi refinery equipme~t, iz shown i Tlzure 2%, From Juns 27 through Auspss 20, 19%0;
the anit wes Sowvn Tar cleazing, meztarizal Tepeirs, azd {nstzliscion of sz improved 35
injestlon pirny blocks,

Follewing tke usial inert gua ~e3ts, hydropen virculsbicn wu: estublisned for
lnet=mert westlaz and reactivebion, &zd ng-mas Frdrogenntior wes storted an Auguet =
2?1 on ouid-phEes run No, 3, using Boox Strings, Wro., cosi. This wes com®: ina- .,
tlom B,000 and 19,000 p.a.i. Test kgt sonvicued zstisfasiarily usntll Ssrvterher 10
Al that time & lesky Mlacge newr tac inlet to e firat converier and s asvbsequent |
Tire nzcogs’tated sn BLETEenSy shub-Jown, 2 days belore the acemal shat-down plansd
Tor September 12, dus to doplet’en of the supply of co=l. During the Z0-day tazt,
apprexicetely 1,130 tors of zael ware converted to 143,000 gailops of oil,
approrimately 3 barrels Ter tan. The aperavion was cerried cat 2t £,000 r.e.l, =
B20° to B90P 7, comverier Pernersture except for the L 2sys from Augiat 27 thr
Septenbsr 2, wher the Pleat wWaz azeratod at 10,000 T-B.2. With feir succese. Howere
it was corzidersd wdvisable to reduse Dressvre tg improve inJectisn-imp operaticon
gzd to comserve the rapldly dewlsting stock of Teb-dem velved.  Anokher remaon oz’
the Iewer wreseure was the desire to diztriouts ths vesctign betwess the twn cepverk-
e & equivatly, bevsuze al the afgher PressuTe most of the peactior faok place im:
tie Mlret converter, srd tie sezond convertor ned # decldsd tecdency to lose rsactiﬂﬂ?_
thus upsetting the smosth opercvior of the ertire wurdt. A= g resyult al thiz experlencE
Plunz were Sriiigtes to reduss the resctlon volume by instaizizg a 1{ner fr cash
conveTiler.

Ir addition *o the produstion of oils Teqairsd for the ys

-
por-phabe memafacture of 8
gazoline, the most imparisnot findings during €40 Tun weres

27 Therfec, ©. ©., and Clarke, E. A., Darreting Experience with tHe Coal-Eydragena- |
tion Demonstratior Fiant: Am. Soo. Mecn, Eng. paper SO-FET-10, 1540 aba, In
Keeh, Enz.. wal. 72, Ho, 12, Decegber 1930, p. 1007 :
22/ Syathetic Ligufd Fuels. Amnusl Feport of the Secratery of the Imverior for 1950
P?rt I. 011 from Coel: Bureay of Mines fepl. of Investigutions 4773, 2391,
T+ pp.
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1. The izproved pump blocks, wit:t extorior bail valves, sasisfactorily Turrsed
aay oo tie hydrogenstion injection oils or weber at spondz uap to 12 r.p.m,.

2. Tzme 13fe of the chevron pecking sged n Injscticn rmps weg marksdly 1~
Cproved &y the addition of adequate, forced lubricesicn to Lre lantern ring and hy
tke use of exterior drip lubricetion to the plungera,

3. Dwing to emcessive breskage of ztallite ssatz asnd dizks, control-vaiTe
gpzts ani disss in the high-preasure gas and cleac-o72 lot-down Bervice Wers cherges
te Lro-mo-van gr cirewe-molybdesur-vansdivm allcy. Effectivencss of regtriotiog
oritises downitream from the ecntral walves %o ebeorb maeh of the wear spo Preezyre
drop was proved.

L, The fuplez gereral service TuEp, eguipped with Zarcened Msdsen valvea =nd
Zarcovy cup plungers, continued fq glve oxoellsnt aorvics in paste circuletion at
7256t T, mut gave moor Bervice g% higher terperstires,

Z. Trce horizonksl, comtinusius ce-trifuge used to rewmsve soiids frem the hot
- eatchpes, leb-down contirusd fo operates sailsfactorily througiout tohe run at retos
ef 5 to 20 g.n.m. This epparvatun waz =f7ectlve inp rengv g 8 zubstantial part of
;- the uneoaverted coal wod ash Zn the oil witkmut prets-ential removel of asphuals.

£. Readjuslment of the tangenlial flow onit sezerater io tke cold cabohpot
zreduced the 113uld sarryover Iitio the wesh-oil senubber,
Z.

: i+ Wash-gil scrubber aperation was Improved BF Inereazing bbe vepor spuce
nelow the packed section of tie towsr,
8. Wherever passinle, rlucged piping Joints szould be reploccd oy welded
tonresticns o siimineste potentlel sourcez of lesksge,

L vEpar-phose rmim (No. 2) wes started OQotoher 2. veing vapor-pkace f2ed stock
from Rock Sprizzs, Wyo., cosl, bim the tar-acid coohent of <he product irdlowled
leakuge, und the unit wna shub down Dcoghar 3. Jror completion of necesssry ro-
pairz, zroduciics of 'ff t2 78 polane mumker {zotor methodl, § o 10-pound Tapor-
| Bresgure gaszsiine was rosumed Ocitober 24, The product-Teed hest ezchencer conbinced
%0 glve cenaidersble sroutle, und there wos a tenderoy for the prekealer tubes to
o¥erhzal, owing 4o ile erratic cperakion of The swxckanger sad o trhe perallel flow
Brrangersst of tio pre*ester. Therofore, e onwew tubutar excharger was designed, and
the prehecter wes changed to szriss Tlow,

. The injeotlon mumps eguioped wits lrproved blocks and cether lukricatian gave
Eood zerviss, mnd packing lire imcraaszed to =5 deys. Apgroximztely 200,000 gallcona
of Tapor-ohase feed stock was converted <o firiched gascllae during tio svocezeful
. H-dsy run.

Affer sn extended winder shish-2own, during whilsh she Zigiid-phasge systen wag
Lfompletely sicaned and inepected ani mpzt of the imdiceted improvencnin Were incor=-

s Foreted inio the plant, llguid-phaze vu= Mo, &, us’ng Weat EKortucky cosl, wee siarted
soomreh 20 End wus completed Moy 17, after The essirs cosl supply was extausted, Tur'rg
_thﬂ TUE 160 tone of meisture- ard meh-free ool was trocassed. ALl operati-=g equip-
SNt coptivued to funchicon satlisfactorlly taroughos tre rus, ard =wsrkedly itpraved
I2Elte were obtain=d, Thils vosl kFirogensted readily =t = ceoversion pressure of
2700 d..d. mmd 8 temperulburs of 5757 Fo, using ¢ ©.3 percent iran csialyst, ot raloes

h&BL
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of 50 to T3 somz per Jay. Al couipment in the stall acd righ-pressure dIe2 Temsiy
+tighs throughout Lws Tun. Lespize high paste rates sazd cpreiderable in)oatiag Pimg
galve trochle that developed as the rin progressed, Toow, aressurs. and Lerperatype
condlticms remsinet srooth wnd caabrolizhle iLrroustout. the run.  The rotier frequey
qe=ssolties wizh ball valvez inm the peste puwps hays heen teazed o Saild depasitg i
im Lhe suchion lines. ZTo eiizinate tisge Geposits, the lines huve been redesigme=q
Whiie Lie service 1ife of mest nigh-pressurs control walves was excclilant, ths per
forpance of hesvy-ois let-Gown velves cantinued eyravic, despize the installatiag ;_
3/58-1rokh reasriculzg orifices itpediately downesTesm Treom thess valvee, How astel
wos lewel covtral difficultiies wore somaatueted by o temdency ior resctlion %o aotarg
1n the wezsel, oauzing cowe deposits. Ta s loviste these conditions, were agitat
Fas will be used.

ATrungements have otesa sowpleisd for & desander lire to Taellltate LLe remova
fine, sordy sollds during operstion. Toe flash-dZetillatloz aysseT wes wper=ted shept
balf of 4he time, usually with t2e Bird pentrifuge, to redysze further the #olids ig
the pasting oil, but msixiy to control the asphait levsl of fie oil. Te improve fune,
ponditians end reduce manpower, 8 water-cooled metal comweyol Tor roweTal af polide (5
w221 be dirtzined.

Fhe vapor-phase ciarge from Wees Eentuckr conl was fed to the unit Fo? vapor-
Thase Iun No. 3 ot 50 sverages ate ol 12,'?'#0 gelions per der and was corverced o En
uverags TaLc of 12,7i3 gailons of fasoline per dey. Trois sbavse operaolon WAS por- .
Formed mrookliy et 10,000 p.5.i., with the inlet to bhe converter =t BLES F . ognd with
sverase bod terpersturs of $009 F. L-s over-all mochanios]l perforranze ol tie high-}')
pressure plent cquipmzeal was elsguale tiroughout the run. _ikewise, wsll eguipment i:n;';‘_i'
trne clatilletior and gas-manulacturicg arsas reralned ssiisfactory at wzl timea. 7

At The end of t=is run, Llte Tollowiog finiashed predacls were wyvni1lablis for plar
compurptior u-d testing: 225,000 gallons of regilar gesollre, 7,000 gelions of evie
tign base stask, LOC gslloms of Jot fusl, all from weat Kenlucky cosl, and B, D00
gallons of reguisr gesoline srofucsd Irow cressoto-sigp Alztiilsts. Sanples of The
#irat thres items and gasoline frowm Rock Epringe coal wers sent to 8 sopmersizl 1aha
oratory for comzleie tests. o

A rurner of interesting urocess and mechuarical inprovorent: hawe contrituted -
Tuterially to make the presert ri— mors zuctesaful tian previous gperationz, In the
hydrogenatlon plant prowsr, the dependatle operaticn of injso-isn purps gad rscyoie
corprossars hes sllowed soooth flows bo trze unit et 21X Gimes, Toae gusneasiul opeTs
aticn of the new, rrow renge (AD09 - QODS F.} resordilng-terperature conLroller, st
repoabing the rlow of ceelirg ges to the preheater putlet. 1ime, held the converter
eatrance temperaiurs withia plus or minmus 19, whizh iz esscutial for smooth comtral -
of bed temperatures. JImproved oporatifons in the digtilietion arse resu-ted 1in ’
supTlying & well-blanied fesd stock,

Typicel wealyiical acd operaticnal data of the 1fquid-phase cpersaticons are
ghowp Z- tabdles 16 erd 17,

LAy, - iR -
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Figure 26, = Margantownstype vertical coel gosifier ond steam-coal preheater,
Gus-Synthesis Demanstrotion Plant, Louisiona, Mo,




Gas-itrevhes?s Plunt

: Tie contrastors’ worok an the Brntoes’s eand Metillstiesn Undts o <ra Oage

- fyathesie Dezonztratics Plazt wes cousleted d ging zhee figeal yeer. Tae denenevrs-
ticn planw tay beew Jescrihed ;reviauﬂly.iﬁﬁﬁﬁf The plant aperstionz hsve coversd
trinls om A oew, vertles:, cosl-peaificstion unt, the use of tke KEorpely producer
ta TIMTICTUNC Symthesis gas Tor tesbize, the initial operation of <he compressios
ged purificatien wnits, the sredust’on end reductipe of zhtalyste For the sprthezia
cmit, and tie testing amd urelivfvary gperation of the gyuthesls apd disiillazieon

LR LY

Tertical Gaaiflsr

The *#isl ruacs o the Eorpers gasifizetion unit made lesst year indicated thas
eeoncmy of gperation wouls he improved iF higher conversion of stesm wes chteined
by resction with the carton of the coal., There was Tesson to helicve that chezgos
An the zrape of the un’t and the nethod of Teeding ceal, oxygen, end steam would
result In {nmersssed converzicu, In srder to explors this, w zew gasifier was trails,
which zonsisted of a vertival, vefravtory-lined cyiinder, Y4-fset b-inc-es insida
Alapeter, wnd aprroxitstely 20 feet hipgh, Flgurs 26 chowe the new mit,
The refrucoory ohczean Tor she graifler lindlng was & bigh rordir sluminun
oxide, ram-pocked agair:l izsife orms, and Sired in Bloce Lo pradice a Tocolithic
inlng. This maverisl Zus the edvantace of o tighsr melting point and g highor slag
Peal cg then ths zilisa brick usmed in tie Zoppers wnit. I Leste here show Shat
mclithie linirgs gre zatisfuctery, important sevings in construvtiz- cost may To-
gplt. Lodel & cooperstive wgresment, bhe Alimimum Co. of Americe surppilsd Lechnd~ad
Aeelotence nvl muza of Lhne meterial,

Feed materiels are introiuced wngentially near the cottor, st the products

ow sk the ftop to the sane ges-hendling sgyeter Lhat was used for 1he Eoppors umit,
e¥izlon has been mede for either feeding the coal suspended in aXyaer, B3 with the
,gﬁ@pers unik, witn sfeew crutering segarstely sl sbaut 1,000% F., or for fesding the

gveen separately, with the ooul and stesn prehosted togesher to 1,0000 7,

: A wnil was buils te rest thia recond, new method of Toeeding casl. 4 elurry of

'1§§}?Erized cosl and wster 18 mmped through a rired-coil prehester.  The stesm Forred
Lthe first part of 1he co’l cerries tre zoal in suspession thigush the resh of <hn

1l In which hot: stecar and coal are heeted o S0G% to 1,000% F, The trials male

date on this unit kave #iven trouble with fluctusting flow rate and varizsiors °n
Sbeam-conl zroporbions, Fuethes testz ars neceszary to determine if a skteady

Low of & miform Tinture com be achicved,

o Trere have boer efght perisds of test operatdon of tre now gssifier, ocne of 30
é%?? ! duretfon. Rezulhs hove been promiving, end 1= one test preciically somplete
gﬁfficaticn o7 Yhe carbon was aciisved, In thin cuse the requirerents of 30,5
g 09 of coal atd 374 sti. ¢u. Tt. of oxygen per 1,000 cu, £i. ot syuthesia gas
E'E iower than = Ay worz pravicusly dons here, Howszwer, to Aalse t3= festa have

#50 shown thet ooy 4ifficuic sroblems remain o be sotved. foeong Lress are wary

B lacal Terperatures, rozoval of slag, and others of a zimilar nsilure,

Lressler, R, E.,; snd Tirsker, J. B., Tho Buresu of Monss Gaz-Gynthesis Demom-
Btraticn Zlans at Louislane, Mo, Am. Boc, Mook, Exg. paper D0-TET-9, 1550;
aba. In Mech, Tz, wol. Y2, Moo 12, TDeesther 1950, o, 1067,

Frihet i Ligufd Faelrn, Anmual Report of tre Zecretary of the Tnterior Tor

A
1330, Pert I. 41 “rom Cowl: Bureau of Mines Tept. of Invest gsticms
Y173, 1931, 7L g,

_T_'j_



Hetblo-iype Stesx Superthcaler

Iz =k course of the previogs “peration of tihe Xopps-a geifiogtioe prichl P
BTwly was rude of bie porfomrantcs of a circuleting psbhle-type gtenm suterheat g
3 E K er, -

wizh flow reates of 1,43 o 2,300 pound: per hoor of stean supcrkeated 4o 1,800

o 2,300° P23 Toewmel erTiriencies wers psloulsted fer difzersrt conditinns,
ant dxus wWers presanted oo the pule of wego of the twn fi3Tes of pebbles 1sed,
Lozs due Te pobbls weer zrounbs wa sbout ons-bals poizd por mill'or 3%, treme.
Tirred to the cthesn,

Zerpely sz Producer

AL the cozcluszior o7 ftesse of tre Earpely zroducer uaing oEyEen and owxymen-
eorichad gir blast, pg results were snalyzed avd compered wish Simiiar operaticng
Freviously revovied.lB/3T/  The performasnce o tre wntt was q.uite sabizfactery,

15 azpzers Theh the Whlpate capacity of the profuger 22 well yhows whe capacity ;
of tho wma-newilicg syetew and of the GRFEen yiant. The ruw-mate-iss rquirensngs -
M oocu. FH, oof 004 Hs sopest <o be alizhbiy lowsr fo= thls unit than those :
antileved algswiare,

Jez-rurifloation et

Tre efegueste purifioscios of fhe syzthesis gnz rfas heen comaideorad e b one 3
of toe pejor vobestisl wrohlems ar Lhe Fischer-Tropzer process, Im addéition to the
sibstant ie” 17 complete remaval of sl ar corpounds, it recsntlly Aevreloped that tihe
remaover ol the ©iulx of ths =arhon digzid= was Fighly degira®ie, Tlups at Loulsian
were madifisd sccordingly by tho gibstilubior. of dietienclam e Tor The trietharel
arins previcusiy chosen s Boriibizg medimm, s-d the whals purificetion untt wap
put in preliminary cperation. The SZras resuits neve indizsced thst the reroval of
tie mecesaary Clp I exlsbing sguipmo-t iz fespible and that » purified gas can be -
obzzinsd containing aphrazisbly leee thuan 0.7 grain of tosed sulfur per 100 cu, £
o gas, the flzurs zeb as & zsfae mExizue for the Tischer-Fropseh cetalyet, The
Furiticaticn wnit iz showm in £2mire o7,

The anire serubbisg sveten will reduace toe CDs from 26 percert dmict 4o shait
» perccab outles and the Hof from 130 zruins per 100 ou, £3, to 10 to 15 grains,
T teiancs of tie Heod ds removed by DEgsage worous: iror oxide on wood ghevings
and tre cragesunic sulfur oy sdzorobiom or sctive carbo-, Ar = Tip=l lnsuranss, the
285 1B then pessed tirough heds of hos iron-oxide 20de ash zixture, in cese any
orgusic sulfur peszes the carsea beds,

Syzthezis Besazior and Matdllatlon Tis

In the zourse of testi-g coerscions of whe eyntresiz end disiiilacion uuits _
érne nodificaticrs were found des’rabls, The st Important change in tre zynthesid

R

35/ Batct&ld&r,_ﬁT k., a=¢ Izgqiz, =, Au, Performencs af e Zehble-mester-Tyoe Stezmﬁf'

Juperienter: Bursgu of Mines Rept. of Investigstions 4781, 1971, 8 pp.

3t/ Batchelder, Z, E., Lreseley, H, G., Teznsy, K. 7., Eruger, . E,, snd Segur,
R. U, Cperstion of Fa- 17 Producer with Oxvgen-Frriched Licet: Prog. Am.
388 Azsoc., 1950, po, THla3ah.

27/ Batchelfer, H, R, TressZoz, R, G., Terney, R, 7., Skinner, L, C., end Hirst,
Lo Lo, Toe Pole of Sxyoon in the Froccuctio- of Syothesic Tiyuld Fusis fron
Gpel: Buvast of Minas Rept. of -nvestimtions W75, 1931, 13 pa.
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Figure 27. - Gos-putification unit, Syathetic Fuels Demonstration Plant, Louisiona, Me.
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the reacter, 5 fzet it Sdameker by 2pproxim=taly 30 feet wvsrall, wis Sxsigmed -
fizzd-bed operstlon, s: sa inlernsily cooled comvrorter, menl of The
tivta-guspszeioe bod procsss at Lhe Bruceton labcratmries; requirivg ceoelens o2 =
gaz weloeltles within apesifiz 1lmits, it becems nezessary Lo mod Ty tie ermthezis
§.  resxtor, Thilz was donms sy imatalling g steel Liner, tacked up by a corsmic mes
. =ha lgwss Bart of Lhe vessel so toet thls sectigs of tre reactor wes Teslnnal o oB
dicmcter of 24 feet Tor v Zeight of 1% Test 3 inches. A% thos poind the s=actor 3lenm-
£ISF W82 enLargedl o the srigimal 5 feast by messs ol a conical franziticn seztion.
A suod-iine mixture, cured with zizax, Liben irppesreted with oil, wez wmed for chis
lizing. Wit: tile pecified resctor, 1t will he Possikle to operate at the ogiimm
01l =2od zee veloeit ez,

ol

Li RS
T
—

The sntire syztihssis =it wes thorougtly tested in o series of furmy s,
using grevel and wotsr In wlass of catalyet ard ooolest ofl. Mush wes Toorros Trom
thezs cperationzg shoub toe fusotioning apd lizvstations of equlirment end the soadi-
. Biowz for ootainirg Thes fluid-suSpensios hed i o= larger Yian a labomatory-size
TEECLOT,

ke distilistlion mis, ths eguirpent vcmzrizing Lhe primaey fructionsting
sys=en, abzortarg, debutanlser, siabllize-, rerun cglwrr, and vesocum sTill nsve heen
zomplesely Seeved usics varlous petrolsum fractiors.  One ege of tha Jdiztillstian
tadt wealing progren locloded dlstiliing 18,500 gallons of Low-s oite srsde 2il o
profuce & siitecle soplenl oil Tor use iz t2o symbhesis resctor. Tho meterisl choasen
wag = srieic oil fromotoe Esst WhiZe Leke Field i- Lou’stana, which scuiained oo F
0.0H pereert multur. Tac éistillation of <hiz o-ude oil Fioldea 8,000 zallon: of
conzAnT o0il ==d addllicasi quartiibies of gnzolizs end paphtie,

e

I 12.

Catulerss Frepeswlioz szd FoduchZon

one ol tie oowt szt’alsctory catalyst: Tor woe Tluid-suREpengios bed rousss is
& fuzeal-ircn oxldc saelhetic Rrmecnia cetalyal, whish iz svsileble commercially at .
57 Lo €3 conis a pourd.  Tlowever, the murter of croducers s smali, =+d the Lime af
Celivery 1z remmaliy cuite lopg., The high prize end lompg delivery are due in part,
o bo the high purity of caw materisis used by commesrctel cutalyst merufzosurers, A
S WMLscturing uniy, with a capasity well orer P tons of slzed catalwvas per day, was
Eaiis to make nis sefalysi for use iz ie Ruvesu's operations. Tn this unit, pedi-
BAry rolling w1l szsie 1s Wlesnded with vhe des{wad promgters woaol used hotvzcn
Wster-cocled clonbrodfes in o trevgh furoscs by secns of alterraticg current. O-
Tbomplonion of the f.3lon, the sie is permisied to cool snd Zs ihen orushed ta 8- tg
G-reen 1a caw and roll orushiers, Tollowed o7 5lafng 1i- conventionsl zorecni-g eguis-
- In this imeansr sn easollent cevalyal was procuced at arproziTaiely onc-Izurth
e cost of 8 sitiier zatalyatl from commsrelial oroducers,

& catalyst recactlon unis was deafgnsd to reduce I omanm of futed cztalyst per
- oome diffieultles Zx greralion, due to 2igzh cerbon momexide gopesntretilens in
Tyivogen gsE aveilscls for redpsticn, were vozpletely elirivetes by .ding =

metrarution sztalysl tefors the rsduction vesesl, Teszis on the rodussd -=ta-

Iniicated o bigh degres of reduction, s-d 1t ‘s belisved that his T=terizi
erlform well 0 the zynthezis u—it,

- pe-

fnzineering Etudies end Cazt Estinetes

g =rd efguiprent Lrergvsments in the demomstretiosn olarics neve so Bro-
izt apuoe ime Fields sseumed for coreeopolsl-scals plank eptitates oon te

2onnr Wes bo sdaTe AT for "jigelicg” or Tluid-zusperzion ted oporelion, Origizally

e o




supported bF operstional data, Raoeted Industries soo egulzrent merutactnraps
eontiousd to furrish reiisble cost flguresz on the vebious Fiaut, comporents requi;
in large-zcmle operatlions. Zhe agprosch and metnods used iz ernthelic fuel agg
aftimeted worn Gescrines in deteil, witr» gevers: grarples 30 Tho Buresn of Mip
synthetis fusl Gost satimains ars being reviswsd by = Subsgroittes of the Fety
Fetrelendm Commedl, TUnder o dAeieiled scTithiny of tihis grocelurs, vaiumhls ten
nical and ezozmomlcal infarmstics ia being exshunged belwesn Furesy ans iIﬂust:i&P_
I'epresertativies, I

A egrt setimete of high-vreszsure rosidpsl odl hydrogenation was bresented 4
condenzed fsrrhﬂgf Basoi o- residiunl feed stock rergiug From lf? to 2 dcllarg
barrel, figsrs 22 shows ©hs predicted vay-out time for a 0,500 pus.iL residug]
ali-hyérogenation tlest buged o- Brevailing vroduct prices in offest at the tirga
o publicatio-, '

A suriey was mede to defoersine the InvestTent oz, sizsl requirersnts, mum
bower requiremssts, flme to comatrust, End ooft o comstruotion of two, 15,000

barrel-per-dey cosl-hydvopszation plaots, Eash of thogoe lants woatd produse.
£ 7 E

Barrcls per

caicndar da
. £20

Frezsales,e..... A eaaa

1 o _ s LD
Arvcerevle Blending a30cK. . . criveren e nan, S50, 105
Motar gascline, oo i s iiceneennasasennas 3,210
Bulere amd propeze (IP-2aB veeencnnras .. L.c8o

i/ lonsisis of 85 o 90 persead toinere
ard =ylene,

Each plant wasz estizsted to coet 153 milliqn dollara, including A-mlliicn-dellar
interast during ccpetrastion; spprozimaely 100,000 tons of sbeel would be yee
Quzired, sud approvimately 14 mililon os—-hours of constrictlion labor would be
required for esch ple-d,

"

& dealgs and cozt estimate wes mede of a hydrocartar combistor untt fop Eydra-i;
g2 production in e 30,000-barrsl-zar—<ey nydrcgenasion rlant, OxFgerc requirement@ﬁ
Por the corbustor wea caleulsted to he 827,5 M std, o.f.%, of 95 peroont paTity,
Bream rejuirercnl it the 832317t resctors to he 21%,000 poumds ter hour., This unis
could Be weed so replace & S-unit uressuriced p=obic heatsr ple-t deecribed
previously

A rough vost eatirate wus pedn fo- e Flscher-Trozash plant uzing sir instesd e
O oFygen to gedlfy tre coel. Ik wes found that tie cepital ccss of & 10,000 -barret
per-iay plezt using alv {8 53 willino deitera groater and t-at the plsn: would cob-|
sume 1,353 tonz per day more cosl becsuse the hzating an? power recuilrsmerts woaléd .
Ee grester, '

38/ Skinner, T “uy Frepesratisn of Synthstic-Fuel Cost Es=imstes by the Cosl-to-0il
Deramsiretion Traach: Az, Sczc. Mesh, Eng. pawver 30-FET-11, 1950; iba. io
Mezh. Eng., wol. 7R, Ho. 12, Deocexher 1950, op, 18207-100d.

38/ Bxinver, L, O., Donath, E. E., Goheprert, E., eand Froce, E., Resifusi Qil-
Hyirogenation: Fetroi. Refiner, wal, 7%, July 1990, o, H3-f7.

hof Rirst, L. 1., Merkoviss, .. Ay, Bkinner, L. O,, Dougterty, H. W,, @-d Dgnatk,
E. B, Fstimate? Plant und Coereling Costs fo Froducing Gusoline ty Coal ;
HrirogenatZon: Eureaw of ¥incs Rept. of Irweatigations LuAL, 1chg, B3 pr. ifﬁ
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Trg poseiviidtles of srmomisa 2z 8 byproduct from a Ews-Erntheziz plent wog in-
veszigated. Tt was found that the potential atreris producticn #rom the tail Fas
of & 10,000-berrel-per-dey piant would te abost 1,283,000,000 sounds per yesar, =vd,
.-thﬁrEfDre, it would znet #i-d & ready merket.  Fotaeal gas 1= 2 zush chersper rew
mawerial for smeonia production, becsuse the tsil zaz fram s ger-gy—thes’s cliant

ceomkaing sporeciscls cavhon diexfds, whick Tuat be renoved for emoomty Brnthesls .,

A prellzinary cpst estimate was prepaved for produsizg 3,R00,000 =td, o.i.h,
Car gas oF atnoszhusric gezlfivstion of Pitisbursh sesm coal Tor u=o in gn exlsting
smoctle Tlant as -aw smmonis synthesis gse, raw melha—ol eynbizzls gas, or as =
cemblnatiiza of the twa., Troducticn of 630 oz Per vy of smnonie on Tour izes
Cwould requize WO tona per dey of exygen and 5683,8 tonz per day of roel., Frodfuc-
% tlon of szmemds oo one ling {362 toms per day) and metrstol on threc linss A0, 000
?.gallons zer day) woull reqilire 850 tons Fer day o omysen snd 1,032 tczs per day of
“.conl. To2 investmeny reguired, using some exizting sgulprest, wouid be $lQ,9§D,DOO,
volen gives w vost of cow symthesiz zas of 13.2 certs e 1,000 zu, i, T:is in-
sluass amortizalbioz =F 5-2/3 percus® per yoor, but oo brofit or taxes,

ALvily was mulie to deherrne the quariity of suiTuv ihat can bhi recovernd

& 23,W0-tarrel -per-day, osoul-tyirceenstion zlezt requirire 255 tons zer
f "z25 mize3d" vestorn Kentueky coal, The etudy isdicated Shal 58.2 tons per
af fres snlfur cowid Lo recovered. [z £Adition to tha “wes sulfur, 203 tons
- Eer fey of samoniun sulfeto end refuse peterial fonteinirg 175 tons por day of
myrites couwld B2 recuvered, To produce the semon?im sulfate, 180 teons wer day of
L BLlfuriz =214 wouls be required, costainizg 38.7 tons per dey of sulfur, whish is
#lacst rguas’ S0 the fotsl Tree awlfur produced, Thuz, the pned zulfur produced
would o in the ©om. of smmevdlom sulfRic.

Mier exgineericg =and coss eatimeie =tudics i-sladed: gevimaticn of bfghe

Mo BTERIure Luoing requiremstis for om coai-hyarogerat on plant; esiinetion of

A nbilliy (puver, weter, and stean) reyulrenents for commercialescdle produstics of
Chydracen by the “yirocarbeom steem ereackEing prosess Tor use in shale oil fydrogena-
“tion; ard semparisgn of operating costs for stmospleric end pressure gusification,
for which dmba are shows in o tavle 15,

STHIERTTC LIQIID ICE S SUaLTNATIONS
Bagks

. A beok on the Fischer-Tropsch and relazed zynthsees Zaa heer publisledi;f as
the result of En eFLenzive and sritizel review of the large rumber of rovorts ond
aﬂdﬂﬁumfnts oorlelnizg o these processea. In gadition, muck ixnformatise on tihermo-

JRELIos an? or sehergencous cetalysie 22 Inelnded,

A resums’ oF syuihesic liquid fuels proceszses, previcuzly Tublisked in tre
Leckrgoy s press, wis incorporated in 8 book om chemtoal pra:esses.ﬂﬁf
41 Storez, M. E., 4olureic, ¥,, snd Anderscn, R. B., Ths Fiackrer-Tropach srd
Belated Synthesis, Includizng a Summary of Thecretical snd Applled Contact
Cetalpsils:  Joan Wiley & Sons, Ino., Hew tfark; Chagmsa & Zall, Ltd., London,
b ApTIl IGG1, E:0 o
==/ Am=stens, Merritt L., in collshorstlor wish £irst, T.. L., and [Raffes, C. 0.,
Liguid Fuel yrom Ugal: Ind, Erg. Crem,, wol. L1, Na. 3, May 1545, pm. S70-
885; wul. 43, Ho, &, auguct 1950, p. 1607; Modecn Crexfcel Processes (b

Edlters of mmd. Ens. Chem.}, Hefrngld Pab, Cers., 1950, oo. SE-T1.
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Beviews and Abssrzets

- — P . ,".
The corrert {220G-30) l{teralure on Fluid dyoaa’cs w23 erewarized in w rcview,ﬂia

winich eleo imcluced retorcnoes ta estlise ssterizl 1 Toreign Jouraals, A revisd on
tre gEo symoacslis snd Its Todiificasionatdy discusced postwer develpowente of vials
reassipa. PRessarch cb syathetls fucls Ty tae SBeecaw of Mires bas beer cutlined DTor
an DSt ice of Teoonioel Sevvices Fu’:lic&.'ticnﬂ'_'-'-‘.-"

Compilatier of Bymbhetic Liguid Facls Abstracts hes teer contl-asd tdmenthly to
Eive @ cekpransnsive coveruge of current liZerature aad paterts.

Slcizecgrenkiee

Pars a7 = iblingrapky of pressurs hydrogeaatiosn hes hesn puhlishei.&éf This
Tiblicm=ipn i3 a review ard ccaopilation of tecini-a)l iitereture daa’ing witl: the
nistary, developzeat, sod cemmercisl applicsiticn of the Bergius snd relaced proswsies
for the ryd=sgenasiac, under prefsu-es gresler then atwespisrie, of iiguid and solid
sarhenansons meterfe’s, ircludlrg cosl, lignlte, their distillasicn ard extractlon
procuctz, altetes snd tars, sné petroleuw end its distilletien residuss. A biblice-
rephy o +the Fischer-Tropsch reactlion and releted procssses has been complled erd 1z
relng prenared Lor pslicatlion.

Foreiga Dooumsnts

Soveral Toreign decumsnts ic bhe fleld o syetietic fueis have been Lrennlated
ard pablishss, Thess ‘ralufe & German publicationilj cn 9maig galoalutipng for de-
eiziing converters; 2 Giscusrion of Ueroen rescwrch oo the iscayntmesie, 8/ cescrin-
ing the synthesis of brasched-chalin Pydrcearbors; and Jopansse reports oo the zvobhs-
Bls of opirpoerzomne from carbor moncw e wnd hyﬂrggan,iﬂfjgf frolpdfar g descriplion
of process developmont 2o/ Abqul SO0 more forelign dscurents have Deen indexed snd
are row being prosessed,  Ar =ight-volums Germen text om high-preseurc hyirogenstion
was translzted a9 = Testricted dgecront,

L3/ Lewva, M., ovrd Welatraun, M., Fluid Iymerdes: Ind. Eeg, Cacm,, vol. L3, danuary
1551, pp. F0-59.

i&f Wender, Z., Crraln, M., =03 Storen, E. H., Sew Moddficuligas of the Tzo Froooss:
Arred Fercef Chsm. Jour., weol. b, Seooher 1950, pp. Lo,

45 Ookn, B. M., Fuoeaa o Mires Resesrca om Syubhetis-ldauld-Fuels Frosesses:

o Bihliogmoaoky of Tech. Beporss, ). B, Iwpt, of CJoomerce, OfTize of Tech,

Fervigses, vel, 5, Jaswary-Foe 1551, ro. G49-HG.

f o Witer, J. Z.. 80d Anderson, W, O,, Bibligypraphlyr of PreEzure Erdrogenetion, I.
Review and Corpilutilca of the Literesure om Fressure Hydrogznetian of Liguid
and £s2’4 CarnopRcem:: Mstermials: He-rewe of Mires Bull. 483, 1930, ih pp.

47/ Wirtn, Gustsv, (traeslsied by Gress, B. C. sud Ranzlaer, E, J.}, Tke Evsluatlsar
af Copwerters for Exothermis wad Endocherate Satalytlc Resctlons Qccurrlng
Hitl'n Ferrow Temoerature Sfwlis: Buresa of Minea Inf. tirs. 7587, 1950,

13 zp.

L3/ plebler, Eelaut, wad Ziesscie, Earl-Heirz, (trsnelstes by PBrinkley, A., teczal-
cal revision ty SoLwmhiwn, K.!, The Tsasyonthesis: Bureau of Mines Bull, 483,
1920, 39 2.

iﬂf Tgutsumi, Shigeru. |revized and ciited by Cress, 2. O., trenslated by Teckrdcsl
Japansse Traaelesion Servics), The Bynthesin of Iydrgonrkems. [Beport o tas
fmperial Fusl Research Jratititte af Jepen, July 23, 1935): Brureau of Kives
Tof. Cimz, TE9h, 1951, AT po.

=0/ Waluache, &niro. trevized wnd edited by Jrass, B. ., tremslsted by Techaicsl
Jepuncse Tegnelatlor 3ervice;, Beawa-Scale Stulles of the Flacher-Yropsch
Eynthesfa gver Tror, Kfckel, shid Nickel-lotalt Cetelystz {Jazan); Buresu of
Minezg Tof, Oirc. TAL1, 1931, 26 pa.

51/ Eodsmz, 5., Tuseseshi, W., Hashiwotc, 3., Firsa, T., Tekera, H,, Metsurars, A,
Fate, J., wed Teraza, T, (revipsd spd edited oy Grazs, B. 0., tremslated by
Pecanizsl Joparese PUramslatlon Secvice), Prosess Developmens in the Hydre-
curfion Eyrthesis ko 1941:  Bureas of Mines Ind, Oics, 7994, 1931, k1 pp.
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