Srnthonin sand Platlllation Unita

Good weather and geod labeor relations, together with e=Ecellemt supervialcon of
onetruction workers, enatled KEopyers Do, , Ine,, o crmplats copnatrustion of the
and distiilation units (eee figs. 19-23) early in the surmer of 7530,

'hhﬂ e
i mﬂwnis ,
¥ i savings weTe effacted, a4 It wae peosaibls to Inelude the erectlon, plping, snd

af the zwmthesls carbon dioxide ecrubber ayatem and a largs pert of the

mgulati:m :
ipsulatlion of Lhe catalyet rwdustlicon unit within the ootimeied cost of the

piping &nd
3 ]:lﬂn't- N
3 gatelyst-Fueton Tnlt

A catalyet-"usion unit having e capacity of 1 ton per dag of slzsd catelyat kas
: ‘bosn dselged end built by Buroon of Minen perammnel, A mizer for the raw materiass,
‘erushing and sizing sgriment, and & gms” 1 mrefabr! sated btrilding Lo house the crwsdi-
ing equipment, Aa well ma & Btock of the nscessary rew meteriala, wers orocursd,
¥
[
E

Mill ecals (magnetic 1ron cxilde) ig used pe tie base I the fused ca-alyrat.
T+ is & cheap mAterial, reedily cbtalinable from staal-rolling mtlis. After additim
of the desired astivators, the miztire 15 slectricaliyr fused. After ¢onling, the

pleg of fosed cetalyad 1a mrokar and crushed o the desired partlicle slwie. The Zlnes
regulting from alsing are returned to the Tuslon etep.

Saveral trimsl fusluns have besn made, and actlve cetalys< has Teen produced as
e very roasonable coat,

Figure 24 is = Fflow dlagram of fhe catelyet-fuslon unlt.
Cetolyat-Redoctlon Thit

3 The continusus catalyst-reductios unlt hae besr erected, tested, and 19 reoady
for cperation. Imliial %tests to dotermine the operability of the stor-whee! faeder
. amd the fimetiening of ocontrols were panpleted durirg ssrly awbomn. Inftisl opora-
' tloms are dependent en adequate supply of alzed raw catalyel. Arrangemeris ars mede
for gtorage of the reduced catelyst under oll o mirimize detericraticn in activityr

until needsd for cperotions of the syathenis unit,

roneral

The wreparetlon of operating directivas Zor the various unilta of the Fao-
Smthenls Demwrstratlo. Plant were completed, These ddrsctives mreesnt a debeiled
esoription of the equimmert end & siggestad mathod of operetbion,

4

! Mary opecial psudiep wers mede relat!ng tc demlen and cperation cof the eotelyat

¢ fuslen, satalyet reductlicn, syntheals, dlstilliation, mrodact atorags, wnd cler wilty
of tho Demomstration Piant. The most impertont of these are doserited bslow;

1, Ggolant o1l for the syrtheals lo caseil'ally a sosclalty product. It swist
emtain very little or no gulfir compounds snd shouzd boll within the ranpe of HDC°
te BCo® P, Such an o1l hms been very hard Lo find, as mozt petrolsum cils contein
moprs bhan the &’ owdabls pulfur combent, & 2uevey rovealed At s Jew wrasaal low-
slfur crods petroleum oils are belng mroduced, One of thase, from the TRt White
Leks Tigld in Vermililon Fariel, Is., was found 4c e a sultasis material from which
& matfafactory coolant oil can be proluced by fracticnal dist!llation, Two tanlk cars
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Figure 23. - Gas-syntnesis reactor, Gas-Synthesis Demonsiration Plant.
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{25,000 gallann) of this crwde oll have beon ctteined and will be dietilled to pro-
duacy evulant ull for %he synthesle unit and abecrber oll for use In the ddetillatlon
wnlt,

2. Ay eeypnomde ludy was mads shoewlog the offech of verletioms ‘o syntheals
operatlng corditione and propess ylelde on tha relatlve coste of mrodncing a Ziguld
prodict. The effects of prch fartors as (&) zingle- or mulid-stage operetiom,
bl gad recycle, (c} corben dioxide removal, {4) catalyat life, {a} spese velosity,
and (f) deogrea of conversion of the reactmg guaes hava bsar eveluatad for 4 panle
ctae and fifteen variatione therect., Coaemrative noat flgures developad 1n thila
atudy will 3o employed aa o guilde in pleaning demopotraticn operstions and for
Hrther cgoi ehirilea,

3. Spseinl conoléeretion was glven fo possible chanoee 'n operating verlables
et mighs affect the functioning of the Intevabape carlon dluxide removal unll,
Gaa flows, variations 1n gerbon dioxide econtsnt of the feed gra under A fTerent
cperating cond’ ticns, rates of flooding mnder various gregeurs apd T1ow oondidinoms,
and ant!sipated carbon diozide abecrptlon sfficiencies were evaiuated. Thess -cdl-
crlatlond indlcate that 16 will be poeslble te remove the carbon dioxlde conteined
in the reactor gaoes af exzectad flowa and 8t promaures of 300 to 180 p.a.t e,

L, Process studies have beesn mags to explore the moseble limitatlens of the
lemoneztration plans o ferms of flows, temperatursa, reegures, end yislds. OF
theze, tha variation in the flews of ropcting g0 Biztsres is moat importent, The
Flowe of synzhesiz: ges of verlalhle H;:.,f'CD ratic, the iInflusnce of variatles recycle
qua retica, and the rearoval of carbon dlcxlde fr-c:m the recrycle gas chenge merksdly
the mpaﬂitv of the aynthesie wnlt,

Enginserinz and Feonomlc Studles for Coamerclal-Olze Operet? ons

——)

Varlious angineoring end epononic studies were made 1n cornechlon with the de-
slgn off camercial-goole pisnta o inddeete the direction of resesreh sctivitiss an
well se To maks mrelimirary determicmiicne of the cost of vardeous eynthetis fusl
srodunts,

Shala-01] Erydrogenation

In ¢counestion with shale-olil hydrogesmation, the pepeibilities of meking hydra-
o Prow potort gas and coker tmll pas produced In shele-oll refining wers raviowed,
-t wae determined that both of these gasen will sarve aE feel to the hydrocmrbon-
ioam gracking vuerablon, wheragpon 98 percent hydrogen could be produced by sulf ting
end perpon-dleoxids acrubhineg of the effluert gases, From 21 millicn std.n.f. of re-
it opea, 34,2 mfllion cu, ft. of hydrogen gas can ba produced, Similarly, 3.25
willica ¢u. Th. of coker ta1l gag will produce 8.7 milllen cu. £4, of hrdrogen, of
T two gaseas, coker tmll gas 1s preferred, owlng to ita lower iotel sulfur content
and ita lower content of 1nevt materiels, which melke for smeller equipmsnt atzes,

Effect of Octane Fatlings on Production Coats
4 atudy wes made show!ng tho effcct of ootano ratingas o the productlon costa

of voal lydrogenstion plents producing varioas gradsa of geeoline, Resulta of this
gtndy sre ghown In gragh form in flgurs 25,
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 pgmcval Bystem, a water-cmo
. ratlo, a veter-wacshing gtez

=

: apat
3 :Eatp apal-rleaning oporationsz.

[ piachor-Tropach

Arthracite B11t Gualficuetion

4 prellminary enginsering and eocnemic etndy w=a cerrisd out to dofomine the

thn o3lt watre gelscted:

ifigation of
me’leta mwade from the =1t

gas ifigatlomn of

final aulfrr-raemoval plant,
oEide renct over a avwltakle

b e Tiniched clty gaa,

mracasa, using wo fluidized bead reactors.

of mapufsctur ng B 0% 2,45, u, par cu. L, gos, asing el t wesilign Crom anthre-
The proeress selected waa the mo-Zintheeis or

Two slternates Por the
(a) pressurs dust masiriecstion acd (b) Irwgi
. In each olternate, the hazle proceas

F mite ecna’at of 4 coal-preparatlicon plant, gealfioedion and exygen plAmta, a dust-
ghift feo md faefment o Aydrcgen and sarbon mooozlde
Tor remoral oF garbon dtoxdde apd Creéropen ulTide, e
ard tine sinthoria zicp wiersaln hydeowpeon end cerber mom-
catalyst wrodazing wvator, which condengss out, leaving

The gost of productlcn, including no rrofld Dotk sasrdleing the tobal investmant

gaglfigation,

f gapital investment cozt for the %o alternetes iz $57,955,400 and
k- ragprctively, For E-ﬁ,E'EG,DCID ata, n,f, per celendar day of Q00 B.t.2. ity gan,

fn englnosrdng snd cogt cotpebisen 18 showr in tahis 7.

TARLE T. - Qomperleon of preesurs-dust and Zurgd mothodo

In gazifiying antlracsita s1.4.

‘ poat over @ perlod of IS5 peare, ts 5h.S5 cenls per 1,000 cu. [t, of 200 B, t,u. er enm,
ft. gaa when using the preceure-duet gesifl=ation and £2.35 cents when uelaz the Largl

$59,950,000,

Prazasre-dust Tariu 1

mas ficatlon gacificasics
Frocese ¢oal, tons oa LondAr BT e. e vrerrarrransga 2,0 y,1gb
Coal for power and siomm, focs/colendar day.,....... Lel, =, 00
Geal for gaeifer Trerestar, 4omeAfcalendsr dey,..... v -
Coal for zteam aupsrhenter, tons/calendar A8 .. ea.es - 2

Total coal, tors/calendar A8 ... .euevesersennns RSP GELE

iy zen reguired, 'tmla,-"nﬂlendar T 3_,"'{;-;} 1.4%8-
GPErBtUrE Pﬂr Ehift-l-t--t-iu--t--------cu----u--r-- ”3 j;

Totel plant ‘nvestment ‘reluding worklng captiel erd
internat daring comatrietdon. sve . e sr s eevmnmnron

Operating conts, $/calendor éey, Total dirsst coots
{622t coml ® $1.25 end peliota @ 32,50, 1000 ey vsses

Tota2
Total
Tota.

Gﬁ?ﬁp?:duction, cu.fi. fenlondur duy (900 B, .. fou,

irdirect cogtg. e ..

BN R YRR R RS FAN LA N FA A EE AR

FIZEd Bty ittt innnerarannnnransnasanarses
1aily coatBuieweeea.

AR FEF N RN EA R Nk AE

R R L N N N I R R R

L I R rs=

Comt, ¢/1,000 an, Ft,

£E0,25% 000

462 20C,000

#1149, 1y A
!

5,900 i 4, AT
12,550 : i9,920
4,000 41,045

B, B30, 000
oh s 3G

-------




Ooal Casificatlion with Alr

& reugh coat setimate wes made Jor a Fischer-Tropech plant using alr instead of
cErgen, 1+ wee Found that the capitel gost of & 1¢,000-barrel-por-dey zlant naing
air in $23 milllon greater and kel LU vould conaume 1,388 dona per dsy more coal
Tacatne of grester hsating and power rejulrenemts,

Gesification and Oymthesis Flant (10,000-Bbl. /Day)
ticnalderehle effort was expended on thils rolecs durinmg the past weer., Thras
comrlete cetimates of the plant cotually wers made for the purpeae of orisnteficom
and econch’c enelymes. This work resulled in the changs or eliminaticn of cortaoin
Tkacses Sbepd 48 followa:

1, The producticn of synthesis e from tall gee vaa found te be uneccmonlcal
smd, inatead, 1t was declded to utilize thls gae az fuel,

2, Low-tomteretire of f-gas asparetion was found Inpreactleal snd oliminAtad.

The Jatest estimete om thie plast 29 row heine reviewed by a commities sppolinted '
by ihe Smt'anel Fetroloum Ooure:l et the request of the Secretary of the Imbariar,

foal-Tydlrogenaticn Flant (30,000-Fbl, /Tay)

The soft estimite o thiz olwnlb published in Esport of Investipgatione 4564 alac
‘8 bolng reviewsd by the apmroorlate comm’ ttee of the N.F.C. Severe. coll/eremnles
Yaro hesr hald br Bureay engircera and membere of #h'a eccmreiitee o familfsrdze the
latter witk the methods used, rogesses lnvelved, and detaile of the high-rressurs
equimment regulired in thie plant.

Iota for Corpa of Enmineers

The Turpau of Minea prepares end maintains & gurrert chart of commercisl-semle
exnthotic-fanl piant reguirements bazed on the most resent date svellable From in-
duAtry and demometratlioa plent Plzdlags. Thia chart {mee fig. 26) 15 a comp’lation
of raw materials, water, powsr, persomel, weducts, and waztes typlical of symthet-c-
Fual plart cpersticns, The informaticon shown iz made availablce to the Gorps of
Frginesrs to asaisy them in their Heblon-wide swvey for the eelestion of general
locatione for plant eltes,

Aramatic Hydeccarbons and Chemiemls fram Eynthetie Liguid Fuela

A study was tmdsrtekan of tha posaibllitiles of mroducing benzene and other
erueatic hydrocarbona, togsther with tar scids and othsr chemicals, from symthetlic
Mpuid fusla derlved from coal and ol shale. The chjectlves of thila study are
manyfold end inglude detormining the extent to which certain sramallc hydrocarbons
cen be obtalned “n the procesaing of synthetic llguid fuels, ine processes emplopad
feor their recovory, the econchica of such pracessen, und the affect the recovery of
theae Bubatencea will have upan the coat of zFnthetle liguid fuels.

Thie atudy 18 partiouiarly tlmely, aa ine shortagss of benzene and phencl have
bacome moro ameute, and aew gourcee for these materiale must be found to satisfy tha
noml peacetime and defonso nopds of our gourtry, I the past the maler scmrce of
henzens has hesn coke ovens operated, for ths mest parl, in sunfonelian witk stasl

035 - 26 -
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ta, iG racent montha senrtene has been mroduwced from petroleum, Hut the ccombin
potion atlll in ingufflefent, end shartsges ars srefictad that may veach 50,000,000
Liens in 193C. Tmports will sass but w1ll not aolve the mrovlem,

- A BQJGC{]-‘EI&TI‘EL—:J&I'—&E}' goal-hydrogenation rlant sould alleviate mesesurablyx tha
¥ shortages of oerlaln of thees comd chemfenls, Tohlo £ compares ths tofel retlonal
.F" piuction of henzens, tolaens , Tylense, phencl, ereaola, and xylencla “hat are ob-
'1-,5111511 from conl hyéropemation snd pewroletm and the quantities of these chemleals

B avellatle from & 30,000-barrsl-per-doy coal hydrogenation plsrt ueing % rerrcoonta-
+iva coal.

ABIE B, - Comperison of U, 5. profuction of srcmatie clemicals and sield
of 8 30,000 ¥hl,/day coal bydrogpsnation plaot,

Botmeted acnual yiald

1948 lotg azal kydrogenaticn nlant
Thovsande 2f gallone
TETZOTD e s ar vmansranneusars |173,795 | 156,820 34,000
TOLTEIE s e v nnsneanenesanrasns | 53,063 81,732 49,500
Kylmﬁsvnlbl-lll-ll-ll!ll!l"'l 61.,0?]— T,ﬁﬁ’?’ 5DJ3:":|
Thousanda of sounda
PHOHG s wvwrarn s sronrsansnse 297,330 [ 224, 5hE a1k, 500
CTBE0 8 e rinnarsrennsrnrans | 21,413 13,477 =7, 000
ZFLenole. v e e vt nrrannnannrs - - 75, 000

Coneperative agresments wra belng nsgotlated fo dstermine the coets and max’mm
F preoticnl yielda of kaommens, tocluena, and zylens by applying conversicn [roceigen

¢ empicyed in the wofreloum indantry 4o ooal-kydrogzenation proeducts, and 4o evaluate
b the tor eclds and bthar chemizels svallahls.

: Lz the gnantitien of soms of theee chamieals produced by sosl hydrogsnation aAre

" eprreclassly highsr then arssenl conewmmrticon, merket eurveys are feing conducted ic
aporaioe the wotentinl merket, and & mgaeerch program directsd Sowerda coonversior of
orcass materdsls intse teehle products Hasg hean formulatad. Fesulta from thess studize
should Le availauls in 1971,

Sefo y{

Iuring the extended high-pressure cpsratisns, scme smergency let-Aowns wel'e
mecasgary, and a fire soclwrrel. The emergencies were nendled affectively erd withont
ANy Tere:mal injarless. Accldent reccocrd for the rear is ag Taollowe:

Men-hcur [l R o R T S AT R RN TR L Eau_-ll'll';:
Pismaling 1njuries (Loat-time =ccidents)..oui.uiii..s &

Freqicney FabSasuriactrartasrsnaraarsinrntnsrsnsnsss E.]I’
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