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FROCESSING, COAL-M0-0TL DEMONSTRAT I FIAWTE ) LOUTSLAKA ) Mo

The iwo Jcol-to-0211 Demorstraticn 2lurts st Louislara, Mo, - lega ther 100 milas
abova Su. LOiLe ok the Mizsiaainol River - are ths Firgt sush urtta *- e rited
gtetss ard mrobably the mort-sdranced of thelr tyve anzvheors,

CeTtrally loceted with Tespert to the Natlon's major coal fielda, their pims
trnetlon is to apply tho reauqifs ot leboeratory resesrch and development on o aeale
thet w'Z1 frapzlete thons rosulta inso the cosl eod ETginesring nformation requirsd
ty srdvals Toduslry [or commero?sl onereticns, Trrough resgesrok lahoratories at
Aruceton, Pe,, and Morganbcow—, W, Va,, t=e taslc roactiona and mrocednss are of Qeone-
sred And develovai, Throush demonctrablon tlante, The arocesssn ars mproved,

Decleated on Maxy 7, 1909, the dsmoratration planta snploy twe ceolcally diffar-
ent Frocessns for cinverting cvel to 1iquid fuels: (1) Lhe direct hpdrosarasion opr
Farginug mcocedz and EE} Lhe gws mymthesla or modifier JlEzher -lropach grocsue.  The
Fydrogemntion Demonndraticon Plant wes cimpletel snd nlrced iz cperetion durive 1549,
and the frnitial unita of ithe iaa-Symtheals Domonotretion Fless slug wero nonplatad
nmd cpsrated,

Cozl Zvdropenstionr Damcrotretion Tlant

The general design ond proocces flow of the 200- +o FEO-brrraloner-day cusl.
hrdrogeration plant wam covered Zn last yoar's report, Ite flow diegrar i reaa-
miited Jor ready reforcnce (aes Fis, £). Cepstrugticn work atorted by tha Recntal
Curo, lurlny the summer of 1547 wes pagentlally sampleted esrly io <he Fear, wvkan
for teiter economy ths Duirea.'s argrinesring, maiatenancs, and apora-ing setrsuagcl
took over the Job of completing sdds and emds of Ehe curitruciisn and the nechan-
lcal testing of the cqulpment bafore break-in vperatlona,  The demonstreicor-plant
activitics imwolve Lhree fieoldz: (1} Meshanire] egnfjymen! dsvelowment snd Losting,
{2) training of werscmmcl in higi-pressure hydrogenslicn techvigues, (3) obtaining
of wrodusts, wild prugess and ecomomic dute,

Tre niart haa z2erved ond i Par Ser acrving the Important funstion of equipment
dovelomment and tosting, Comsddershle undt apd wooe uver-all prlant opersticn nues
been asnamplished. Tt wIll ba notec that many parte of the plant have alraendy been
mroved and ceris’n otker featires have required redisalon of tho order ond magnltuds
that would be expected [or o new high-iressure procesa,

Taat Operations

The distlllaticn area {see *13, 3) was completed First oy tte coptractor.

To test rnd treak 1r ths equipment and coptrols and o give ths aperatora EXpEri-
frce Tn thiz fyps of work, a apscisl Cklahoma City crude petroleim ol wes used ng
& boale fesd slock., "hia o0il giznletsd tha llquid-phane cold catchpot product, nnd
ke digtillate fractlons cuuld be used Jater for the vapor-phaps hrdrogenatior =ung
after peopor fracticnatlor and blonding. Jeveral runs were mads, TIo the firat runs
She Prectiona were reblecded and returned ag fresh feed. The £irel run was meds to
Ottuln 3 paphtha-gas-cil blend for vapor -pheds hydrogenatiom ond bobbome cultehls
Tor liguid-phess hydeogonasion, The oparabdility of the coulpment ws cesigned {ace
flg, 1) and the trainicy mrogram roved to Te adegquate and effective., Jo wnueusl
eduiment fellures ond difficultiza were prperlenced. Owilns mimarily 4o the trpe
“F materdinle fo be irocearnd £nd the relatively small aleo of the plank, it was

“initely ascertaZned that most of bhe controZg and the off-g2o8 and teesdict lines
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wuah ba ouenm-troced And irsulated, ZThese raficcmonte wers rede dusing the maat
aummer, Treparatory o ke Frrat Ligurd-phess hydromsrnatlion T,

Mg hydrogan- and I troden-gas mentfnokmring and comprepslcn Ared, Melrly 4
part of the former M sacu—~? Ordnance Works, was resctivoated end apersted durlng the
geme perlod to teot the squlwment end to train newly racrrited cperatora,  Thie part
of the plasth also wu sperated intormittently aa required [For algh-preamire nitrogen
teating of the hydrogenal om nlant., Iater, hydreger waa gunplised for the braak-in
and actunl ring, Txis pquigment haa gliven dependatle service, snil bthe redesign of
squiomert ani cunirol syotem tntoroonnacticg the ~14 and new plant areas mrcved to
we mantirely zatiafactory, AL Troosnt o oew amasl slg-otage compressor iz helng Ln-
gtn1lod in the nydrogen hyper- commressor prilding 0 providie A cootlnneis rrma ]l
anpuly ol nltroagsn gt high reressure Ior use furing the hydrogenaticm rans,

Presaure tAating of *he Ly@regenation plan®t pruper wea the next major task,
Sume soocific somments rogordity the tesi s¥perience may be ot Talue.

g pafler elght giacees uaed for anx! liery level indiestion on cald jreasira
vespela were nob safoly opersbls on hydrogen at 10,300 pounde per 3quUBre ingo,
Fowever, thay =T szeful for chookdng lavels during 1,Tf]C--pu:uuﬂﬁa-ps}r-aquareu*_nch
o trogon teat operaticn.

i rumber of high-pressure thermowells ware found to be defactive, zousing the
t'pz to sollalae from eXternal Jraasidt. Exanlastion of other thermowalls showad
thot meny wera drilled seccartrleally, heving little metel a* the Lipa, The vendor
rorlased Lhese thermowsl o with new fmes dr1lled fram the tip end and sesl-weldec,

Ime ges? weldn on the nide zommestiona on high-pregsure asmple bomba falled
gnder tool and were retleced witk prezsure welds,  Numerous leake zocurtred In pras-
aure vegscl head assls snd were aorrasted by rofocing the head growe and using new
~erfect Anlta gaskets with ar elrmimm covering.

When the Mlgh-lredairs 13,30C-pom1d-par-squﬂre-:nch-gﬁge tegts of the vacor-
phese wnit vers sumpletsd, che Irangire wad rofacad 1o lJ.EG':l—-p{JUJlﬂ_B—PEI‘uH:_1Llﬂ.I'E.‘-inch
gage for = "dumey” rur, Usings v Trogern In piece of hydroger at this lowsy Tresduls,
the coerators gainsl valuskls sErerisnse, and the goriTmdrt wed glven & sreak-In
test. The prehester furnezcs wag ligited und drisc oul, along with the corvertar
jpanlation. Hok=llaue growth wae studlod.

Twe ayptaw was nert rrozairsd to L0 400 - pounda -ner —sguare-ineh gage with hydro-
g,  [he temperaure was rataed slowly 4o !33_‘3':' b, and held fhere Lo activato the
catelys:l in ths vapor-shecoo converisr ffip. £y, After antlvetioo of the catalrqat,
the tenpsratire wee reduced, and » vapor-phags hydrogenation trasik~in run wad bads
uaing = h3¥ oA, PO gazoline -naphtha-gas-cil blond orapered from Lhe Oklahaws City
oruds petreleum oil. The cherge durdng ths petrolsum hyirogenativn Iun was mads UpR
of a blerd =f 11 percecnt of £1% 5, P, I. slraight-run geoeline, 31 perecent of y7a
A, P, T. nephthe, and 38 percent of 49 A, P, I, gas oll., & total of £G,360 gallena
of tois blend, with 2,200 M cublc Jeeb af 8 parcent hyérogen meke-np ZBS WS
chorged dxring the L-day run, Althoash operatlzg conditlans were veriasd to galn
' Fremmticr romcerning the operaticn of controls [(ees figs 6, 7, and &) and the
wrodnct, tlhe averages run nepdltions wera aa Followd:

P.e.1.a.

PrecEire - Stall inlet 8,750
- Aydrogen fead 9,975

- Bocyele pampressor stoiion a,715

- Feoysles dloctarge 0,000
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and pipaways.

atructure,

orotective atall

house,

Figure 8. - High=pressure area with contreg]



Figure 7. - Interiar of hlgh-pressure cantrol hovsae,

showlng
Tiquléd-phase instrumgnts.

Figure B. - Vapor-phase

inatruments in high=pressure contral house,
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Temperaturs - Frehartor Indet.. ... ..
Prohester outled, ., i v rnsssan T2l
Cﬂtﬂl&rﬂ-t baf-ﬂp-lliilll!lllJfltlll E‘?g
Dola catahpot, L. o e s annnnn o2

dpowene Llon at beipsrstures above 720¥ F, produced = ligat product kigher thon ',Fr:-:'
- 4, P, 7. Tha dlstillstion unit wes vut cm streem to frectZonets the hydrosenetoed
produet ipto e compornsnta,

"he nroducte and yields chtaired wono:

Y, T, Gel.
(1= 1 o T T E'FE-.'; 15;?2’5
Waeh vll (waphtla),... 46 0 G
r Bu-htuu"-'?lllijllljjp.'... :'lj ‘I‘I':EEC
LS s - 7 Mcf

Owing 4z 2 leak lhuat decaZonad dureirg the man, the loges: wers vory sish, mrd
ar. dceurate material btalance eould oot he mods.

Digtillation curves chowed thet the quantlty diatllilrg over at Lo0™ F. wosz
Ineraascd fyrom 2% parcent in the feed to 5% terpent in the hydroganatad readuct, 4o
one pana tkrozgh tte cooverter. The gracline out hed an octars ramter of 63 by Lho
4,0.7.M, DIFT-L8 I.0,K, motor mellod,

The reed vepir-chase hyarogemetion steck then was shanged 4o s ligmd ta-tar
diet/ Toata wil in order t2 zrodusce m ospecifiestlon Dismsl fuel. This ztock was
reepared from o 195 Ao F. I, Nords Daxote lignte-tar oil by Temovieg tre low-
boZldre porl o end <he aatialtic moterial uynsultabls for hydrogenation over the
Walhedm E-53£ catalyst. The portiom used represented TG aercent of the rew o1l acd

had & gravity of 129 a4, P, 1,

e 1ig=ite-tar ATsl”13ate wam shoarzed to +the unit wHtheout any purglng of pstro-
levm wil, The total chartge, Inciading the petrclesum in the ayaten, was madas un &g
[ollanm s

3=,
Lignite-tar d19t1l1ate, surseranrsss 12,225
Dotrolevm oflz dn syatem. . oo, cue.. 5, LE0
Hrdrozern make-up @os, o v.ee s sauess. 2,00 Mel

Inring the firat 22 howrs of oporatliim, the brttrmo from the hrdrogenalion-
mrcdiet diatilintion wore recicled, durlng tho boluarce of fmc vun the diztilletion
bottemn wers aent to sSoracs wed then roturoed ag toto. feed to hpdropenation., Ic
thle Manner tae run wns &vided Zn two paszes to aid in reducring the fereacid co-a-
tent, whick was 59 parcent ir the Ailutillate, Aftor the sosund paza the aydroasiz-
tion-produet dictillation botboms met 4o vellleg-rengs requiremsnta for # Dissal
Fusl vzl, Lut throe sddltsonel pheses wore reqliired fo redsce the tar-rc'd oorfont
to losa tren P percent. A% thi1a level *he scids owe acally romoved by woek!ng with
b eematic zoda,  Although temperaturos were varled durlng the run ¢ obtain the opbi-
b mm redugiion of tar qelda, the average oreraling conditlcong wera as follows:

L < caseea 5,720
- H:"_dr'jgen fegd‘l"‘l'll'll!l!i!lll-l-lllll ll:l)_,l:-'lill]
RE'-::FCJ-& UWPFEEEW auc:':‘j-orl-illlllrdlivli 9]690
- Bsoyole compresacr dTeeharge,.,vowve.s 0,100
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“F,

Tempﬂl‘at'.lrﬂﬂ -lT&hE&tﬁl‘ j-nlat'--nrptlrflrltlt;tll-l--l _j_l::;u
- Praheater CUBIet. a0y rnncrrrrronnas T30

Catalyst BNAS, ... ieiieiinnranansnrns  TET
- Cﬁld Dﬂtchpcttl‘c--l-r¢'+.|--|-¢...... 91

Ths prodicta sand ylelds optalned were:

Gul.
e L L = 1
Maah ol) {naphtha).........cs0i0eee. 615
Dimagl fuel oll.ieu,iiivnvuinnnnens 4,520
BlOP Ollusuuaaninrriassasnnnsnanseas 530
Off -goooe o55 Mef

Gwing 0 the lewk referrod to under tke potrolewm run, the loazes wera vary
Lkigh, and an accurate matsrie]l balanee could not be made,

PDistiMetion curves showed thet ths quentity Alatilliing over at 4067 F, waa
increased in one pesa by <5 percent as compared to 40 perecent for the petroleun,
The mazclins had an cctana mumber of &3 oy the motor mathod, Thils gusoline haa
giver astlelaetory worvice during lhe pas © months at thie atatian in =211 types
of motor ren’oles formerly neing resrulear motor-grade geanline,

The bottams from 1o prodact ddetillehion wore ficishez fop Tisewl fuel oii.
FPollowtiy ig & cumpariaon of <he ropertlez Of the Digasl Punl oll preduced with
e snecdficaetlons used br sra of +ho lerge wastarr railrocda for the purchagg of
Dignel sl Trom petroleun:

Lot =tann Sallrocad

) tant ran gpecll ontlong
GI'E.'u'iJ,_.I}' A, - L I T T S -"_.E:'-E _";E - J'I":}
Holling renge - 10 BOTOSUE, vy iuescn e enrnaneess 00 Lz - mooR R,

= £ < 25 ShO - G2V B,

=Tk s A R T 4TS5 max.
I C s o ot ieererraraaiean ok’ Sk
?iﬂnUﬁ1tE =% ;OGD L T b dsr ot lmd w0 P b dmdaran 33#? 281 35 - %5 agu
Flask polad (ML it iirci ininnan, LGV W 150° B, min,
Lo 11l e 5 i it r At 199 7, ¥ T,
P 1= ] T et ataatarirrerertnrnen &, D0, 0, 01% mex,
Cat&LD nunharllllrliiclll|iIlIi|ic!l!ll|'lllll jﬁ ED mini
Larti Tesldus (10 peresnt cottaus), ... e oe.. o 0 0.27 nax.

Thie fuel wma vaed B.2CeREILIY ar 2 PO0-mile triel miv: 'n e Dicael-plactric
“usnmerbive {Fiz, 1) Zsslins o londad glght-cur passanger @rvin to and from the
rlent dawwrding the dnd’cation SECEINY .

Tta vperatlon elited is of nErtlzuliar intercat beecsae it rasrencntn aucsesaful
sipgration vl the fret 7CO-mimosphers Sydrogenstion plaul ‘o thie counmtry. It ia
fadp roteworthy thet thia Prrul e wvee mads witheut delay or aarious interraption,
althoush oons ul tha YECTaTing craw hed hed motusl exreriencs with similar operatl

While the nlapd waz Four? 1o be goneraily opsrable during the run, 1+ was de-
lerwicred that ko dlaghresm-fyoe, ~ov=dlPterertlal-mesaure {rstruments wope not
utiafartory for flow, levnl and Liw-rrengure different sl meupurstenta, Yhego
hatrmenta now are being replaced woth high-frezstre merclry met=r todlez whieh
Fve wlirendy plven antiafactory servigo wlith controllers, 1% wasn slso foind thet
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Unuassd tubing Tsad tublnag
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Ruptured tubing

Figure 8. - Photomicrograghs of unosed and usad
tubing, and photegraph of ~uptured
tubing,
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the Bourdon tubas on the 20,000-1hb, -range tre=zaura gages and trapamitters mest be
yeplaced will 8 mere eturdy deslgn tested for 30,000 1b,

Follewing the inltils]l vapor -phase run, the unit wae put iz ==y ptand-by cem-
ditlon for the Mey plant-dsd”catlon cersmmies, After the dedicatior tha work wos
peeumed, and all avalleble opereating and mainterarce porsconel was srgaged in pres-
auro-tegting the L1quid-pheno hydrogenation unlt. Aftor repested torc l_ng 824 repalre
+o veapel keado and pips 2ittisge, the aystem wilhstoud the 13, 300-pound-per-gquare-
inch-gage nltrogen atrength and +ightness testa, Shortly afbervard it was Ylscoversd
that whare 3/8-inch nozzles were walded to lesrger piping the welds Llacked ccmpr ot

tration. A& new Hochnigue had to be dsvelopul, requirdng inaerticm of Back-up
Tings, which were drillcd out after welding was completsd, ALY suwck piping bed to
e returned to the farricators for rewelding and reannealing,

Failurs of lostriment tuting at the 10,000-poundepor-gquare-inch mressurs
1avel nacessitated thorough recheeklng of saversl ssmples telen from stock and
servios. Intersonl srocka ware found in ot the used and anused tuning, indlcetive
of faully fabricatdon procelures. Figure % 1s & photomlcrogranh ghowlrg the radial
crecks startlng at the internal dismeter end a section of the ruptured tuting,

Emakage and crackow of welds acting as the geal ror threeded pluza erd tiuben
in pamp and heet-sxeranger locks resultad in redesign of +this joins., It wes found
nacapBery to incorporets Tull-precsure welda for this duty wltkout ellcowling for any
asgigtance rom the tlread holding forge. ALL meal welds throtghout the plant hed
to be replaced with fuil-ztrength presmrra welda,

Durlng the 3 memtho thet thila work was beliy dons all of the injecticn memnps
wore put through prolonged treak-in runs to atop leaksge sround the tloeks, valves,
apd plungers. Satlafacteory operation finally was obtalned an =11 rumps exeept the
motor-ariven vertieal trlplex, vardable-stroks pump, and the paste pmyps.

Sevaral types of soft packing, Talflon bloek, ckavren PecXing and two Lypes of
aetrlllc packirg were triad on the varlabla-etrclks pump, and each leaked badly in
flushing oil servics. Alsc, the plungers were ocored. For thie hlgh-speed pump,
the solution gesms to Le the use of close-fitting, packless, tronze elesves,

M the slow-moving paste Inlectiun mps , modarate o ealefactory succoss wase
gchieved with slther metsllic or chevror pecking., A metel paskding comeieting of
bronza wedge and oealing rirge wae develapsd by Puresu englreers, and 1L beans tu be
the right appronch tu the problem. For yulck replacement the packing rirgs wara
abvsgobled 1r 3 remcvehle cartridge, ar shown in figurs 10, Assurate alinosment ord
Migld frams are abzclute nerpzaliles for the sucposs snd long 1ife of tha slose-
Fitting packing, and the pamp mamiPectwrsr wes celled 1n o ageliat with improvemans
of these pumpa. For additicnal taste-punp capacity, oses of the two aveilahla Qermsn
pagta-In fectlon mmes ia haing reconditlonsd, and plans aro onder way for procuring
the necessary £luid drive and Fop Iratalllng ths pump @e a spars unit, Mearmwhile,
chovron packing 1s be’ng used with Improved results to charge lew-golld-content tar
411 e% 10,000-pounds -par-sguare-1nch into the ligquf A-prese unit,

ntensive afforis slsu were mads to ctmplets inatalletion and resrrangement of
hmtr*amntation, cemnect the smergoncy light snd powst ayaten, and corplete the
Blomm-tras ng and ‘neulation of pipe linea,

After repairs anc retesting of the plant, extensive 1,600-1%, nitrogen dummy
Tung wers performed on the 13 quid-phaee hydrogenation unit to test and sallilerate
Inetrmenta 2 Particularly ths hot snd cold catchpot level control systoms. When
thin tealing and the wolding in the sres were cmmpleted, further fuli-proasuras
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hydrogen cireuletion rung vers made bo chosk the instrmonta, rrchoster firing sni
geacrel plant tightnses befors the firat tar-cdil run was aterted. Az moresult of
the fipst byirogen Seat rume, it wes Tound nacessary o refece all o the prehectzr
reiirn bends and tibe ends anc b romcve the dnsulating-tox acvsrs frax the mra-
tenter =rd losulate the bherds serarately 4o prevent hydrugen lewks and subpeguent
Tiren,

Teo 1°q:td-phasge aydro unit wag 1o continudes vpersLion from Octoher 12 4o
Tecsmher . Coolotar =il was cirasisted througk the ayetem 9 the hot eaterpot
Tertmdown &l bock b0 dre upth) et Jull ccormal pressure and with a prabtoster svtlet
teyporatiee &7 lsgv 5, Pur tne Tlrst 3 weasks, Durlog tate period, tho gemsrel
e ot ity of e eguimment and l4® tizhiness were ascortained, The creratars
chiteined [Marthor oxporicces whila amotinvovs of forts wore helrg made 4o wot the
Irfemmen by, periigulerly the ponteel vulves, workicg setisfrcborily, T also waa
proved <hat the irfecsion pumpe would operets wlithout excozatve Teekops Tor serlcda
7 tu 2 wesks on A sel of chevron packing. The pontente of the hot ootshnot ren
ovey on Jotobar 25, snd Lhe hot=tar o1l circulaticn nbess ot the vur hal b0 ve pro-
onoed conmidsrahly to clean depoelts from the 1inaz, Inctrumernls, veasslz, and
reciroulating commressurs §seas Fig, 11). During te poriod after thia disturtance,
fie npurasore Fainod rellsble sxperilercs o ¢losns mg equimmont oFf hoavy-2Zl and
azchthalane depoalbs: era in Chernting withoos instronents, parsiculsrly catchoot
level-control squipment, ha o pessld of this experierce, teo, 1% 19 now mam 1o
be scasitls to control the hot catehpet Zavel quite ascurately Ly hand, aning tho
vapsr- eno Lquid-level thermosonples In ¥-0 hot cetshpot, Likewlize, oafe levels
car he meintairet by nand S the eold veascls by freguent let-dovns to a piint whers
some eE td relonacd be She Tet-dowr regelvera,

Mte level-gontprol scuirmort ard the hydrsgen eiroutators were frequently oloased
of ter daring thio poriued, Tven troagh 4niz additicmal sxnerience waa optained wlth
qard-contrs led lovelse, 15w poanihle o atartd relsire the converter tomporatures
grodurlly oy Hovember 7. The Tirat npércgenatlim roincta appeared et A temperulurs
32 approximatoly 75¢% I, From Soventer 19 to 17 the plaxt wan operated smoothly,
hydrocensllone lar 212 a2t 2 Somperatoe of 50 ¥, in tlhe converters to producs
nemhtha-waak o], middls-cil, floching oil ond acms light-cll Toibomws. This zpeta-
tlom is Synifted Ty the f2llow’rgz dats ftezles 9 and 10), whick were sbestracted from
the cperatlinul skesbs [ar Hovember 15, 104G, -

TESTTE 3. - Oparating condltiong

Praa8 Tl Paaiaarasnsarsrrristasasnaarsdpdt naaasds lﬂ,l?:-':' ?.E-iiEt

arrnle DVATOEa . s v e e s eceiauttaarassstassnrrr Bog purlsy

TEabe -1l ITIIOCH  OTis s senvmvnscsronsresernnroree 20,160 gal_jdoy - i gal. fuin,

Hophtia 1n eetlosl, vuseesinsisasirarsbasssasanses 1,727 gal. fday

Wanneoll In 80blor, cunrvsacssnasrnrrasnisasancs 1, f23 pal, fday

Catalyot 1Eed. eeres e onernirnsassionarnrrananas 1,008 1b, féay, 2% MoOsy o
chercosl

Ci. £t. per dey

Fra [Zowds

Total hydrceen t0 B5e LB, sesnw reursrasieransa £,12G, 000
Fydrogen *Fpacoeld, ... ieeceirarrisnnrsananssa 1=,36L o0C
Total hydrogen te preheBtar...cveieesrsasranss 2,832,000
Sordrouer to dnlet of mrekester, . .eeeeeansraa G545 000
Jriragen o &3 paaa 0 mpesheator, ... aas £,154 000
Tydrogen for cooling and sgitetion,..ieaaeens 3,285;030
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TRELE 9, - Operating copditloms {(Cort'd,)

Temparebiren:
Preheﬂ-tﬂl' mlat'lll.Iii'i-III-Iillll"ll-lllj'j'..
E’rﬂh@ﬂvtﬂr Ou—tlﬂtllll-i!llllllltiri--tiiltyoll

Filret comverter:
TGP Zmﬂ--l'ii---ilit-i----o-#---nan;-------..
Middla B e s s aa s at s s mtaiim s aagrnrrnnn,a
Bﬂ‘ttm zon'ellq--l-ll;r--a-.tq-;---g.;-..--..u.;

Second ponvartar:
Top Zﬂ‘ﬂﬂ---------ta--oni|11--|--t-|--c|--.-¢t
Middle ZDﬂH.IlIIl-III1lllt-|-.llI1|‘lltI'|'...
_E-Dttm Z'anﬁ.pncl-tl-t---l-li----n-l—-qu-u----l-pqn.'-

Hut ca-tﬂhpcltl'llllIﬁl-iiiiiiinnltiil---utrii---

cold cﬁ'tc;ipﬂt'.l-".lllliiiil..lli!-lilllli'|.l-

Thraughputs (gal./dar):
Pﬂﬂtir_s"ail inrj&c-tiMOilllllllll-llliiiii-l!rl-il

Water anBCtim--ql}¢ L I R R R R R e

Gesoline dndbotiond/. . it viiiiervnnnans,
Wash-cil indﬁﬂtim_j: LR R RN R R R R I R R

Prodocts fram hydro (gal. fday):

HBE".?:,I'-Dil lEt'—*d.m... L R N N R e T T
Cold catehrot profuct.. ... .. iviiisvenrrrras

Products from atill {C-701} gal./day:
Gaso]incftillliliii--!'il|--|ll-li-l-lI-I-llfI.ll

Haphthﬂ--llt----rli-i--lliltd-.---co----.;o..--
Middls Ui:'..................-....“.4.......“........-

:.‘;J.Ehing C‘il.-a-...---q-qofr--|-----|+--|---+ui-
Light—Dil -b':}-t'-tl:‘mlililltilililll-.llilltillll

°r.

1zl
f11

548
858
891

B=1
aLE
Shy

225

11,530

__I? The wash-oil agrubher is & rloasd eireunit, ard the st

and leaving thls sretem does not become paxrt of

51%
net meke LoF
inj. gesolira

lal. geesa, 14,
e, EI.B.IiB l'
TI

LHARE

-

3
0.
t

&£

Total produc
fram still
EeJect wash oil
od Fasd to zeill
Total prroduck
from hydros

erial anteriog

Lhe new prodnct from

the Eydro Plant, The fndsctlun £2a0line uAad to shange the gravity
uf' the cold catchpot product to ald water separation lz subkracted

from the net gmsoline produced,



TARIE 14, = Craracteristics of il atreams

I wilddle | Floshinz I ght-cll
Cald Gadgo, | Nagbthoj oil oll ot toms
Pagting|Heavy-31l |catelpot| from trom | fram from from
oll 1et-down | prodfuct| etill | ebill gtl1ll ptlil gtlll
Distillation
,3.F. 26" T, 180° F, |106° 7.| 3507 . |2u0® F.) b8P F.| 5847 F.
5 poroent | 912 250 1si - 516 PR, HOE
1¢ percent | 572 314 150 350 594 550 61
20 percent | 61D Leo 226 LoB sl 560 638
=0 parasnt | 36% @ mEQ 302 ks 18 575 Lig &
£h0° £al -
30 percerch _ 3% & |404 1£8 576 ang
' 680"
End peint Ho
Afatillate
at 550% F. e =16 ey elha
Recovery,
porcent Yl 9.9 | I 0.5
Specifilc 1
orarity &
6o 1,15 | L.ak i.10
ALPUI, @ GaC 10,3 L6 7.0 a2 rn
haphalt,
pereant 13, 13.0
C&'F[E innoliu-
hlea, per-
aent 204 26,9
Tracrolty £5 T Ock
5.0, @ 210'F. | Gec. | 3ec.

on Wovomber 17 the make-up hydrogen comMprasfnr hed to be ahus down for s sma’l
ropeir, and “he unlt preapurs Woa radunsd srmowhat, After the pressurs waia ralzed
boek ta the normal 10,000-pounds-per-square-1nch, the temperatures 1o the Flrat con-
vertar hecuzme ezcessive, ncssssltating a pertial srergency presgurd relsase. Hal ther
the ponverter shglla or llne lemperatures becime eXcoEsivy, hewsver, and when normal
converher temperetures again mravalled, the nlant pressury znd temperebuace agsin
wers peizsed alowly L0 roSums hydrogenatlion,

Firpt Liguld-Frase Bun Wlth Coal

For soms time very reactive colo depocalts exlsied in tha first sonverter, tent-
ing toward exceseive local reaction temparatures ($007-1,000° F,), Trsae reaction
zonue or pocketn becams dormant by November 23, allowing normel tar-oll Ly drogenation
operations to be lined out for soms Lims rrelmizary to the introducticom of coal
puste, The first ccal peete contanlng 10 percent Fock Springs ccal was introdacal
{gse flg. 1) Novemter oL, and In 20 houra the coel was ralassd to 25 percent in the
poste. ALL operating condltd one remained very much the seme af reported for the
coal-ter operation, except thatk the new pradusts wers from coal rethsr than from
desiruetive hydrogonatiom of bar. The mechenical per’ormance of tng pasie-prepara-
tion ogquipment and the vaste-inJoetlon pumps aeamed moturlly Lo improve withk the
addition of cosl 4o the tar oll. The cperatlum of instrumento remained setisfactlrys
partisularly those used for temparature contrsl in the ecnvertera. The coal-pagte
phasa of the run wes cunbinued sunccosofully For § days and was terninated giter the
1imited supply of Roeck Springs aual previcusly chiained to tipsak In the scal-[oaApa-
rullon plzot was exhausted. During this cperatlon date were obtained regarding

3941 -8 -
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Figure 15, - Process flow diagram of Gas Synthesis Plant.













