FARY T
FROCESCING, COAL-T0-GTL DEMONSTRATION FLANTS, LOUISIANA, MO,

Cogl -ydrogenation Demonstralion Flant

Two extended liguid-phksse runs and onc vasor-phase run were conpleted in
1991, A third liquld-ulinse operation is under wWay, On Decemher 1 ke com-
bined operating time was 150 Btream-days. Arproxiwately 2,900 tons of Weste-p
Eertucky conl wes converted into mearly 320,000 gallons of 77.5 motor method
or 83.% research geimne gesoline, which was shirped ont for militgry testing,
An edditdonel 2,500 toms of Illinols Na. & coal {see filg., 2) wus converted
into vapor-phase charging etock, and the iiqQuld-phase processing of 4,0 tans
of subh{tuminous rcal from Lake leSmet, Wyo,, was ctarted in lete Ootaber,
Products from the latter two liguid-phase opereticns will next be converted
to Zascuine in 8 single vapor-phase rum.

It should be noted that., throughout this eection of the report, the dota
presented refer to coul actually processed. Coal wao required for the produc-
ticn of steam, power, and {1ltered wuler but 1s not included, Furthermore, the
hwvdrogen Was made from natural gas.,

Pertinent operating ioformation 1z included, =and processlng deta charac-
terizing and finelly comparing the hydrogenstion of Rock Springs, Wyo., West-
ern Kentucky, and I1linols No. 6 cosls are summarized in tables 1 through 5,
with appropriate discusslons. A complete roport ie in preparation for each
coal run and will be published In tha form of & report of Investlgatiors.
Significant and steady progress ia the development of tecarigues, eguipment,
and tecimical data la producing the results reguired for thke ecoromic commer-
tlal production ol Cuels and choemicala from cosl ty the hydrogenation proceas,
and these results are cutlined in the fallowing progress report,

Earlier gperetlons included a zhort vapor-phase rm made on Nerth Dokobs
gaite-tar diszillete all in 1549, “ollcwed in 1G50 by four comparatively
ebort explurslory liguld-phase runs and one vapor-phase runm, ell on Hock
Springs coal, Iheec operations helped ta train operators ond work cut the
mAiny chonges required for Improved planl performance.
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TABLE 1. - Analwvses of cdoals (molsture-free basi

e«‘|.

]
pfleltenioy ]

Wyoming Western Eentucky Illinois
Proximato {Rocx Bprings) No. 11 hed Ho. 6
Volatile mabber cvoiivevnnns h=.1 39.4 ho g
Fixed carbon . ..vevivrvenns Lo 5 53.4 Lg 8
A5H L iheninaimraia s 5.4 7.2 8.3
Total o,y eseccvnvnnns 1400.0 1000 10,0
Uitimste
HYdroEsh visanessscncnsnens 5.3 5.2 5,0
CEBTDOI wvervaromtnnramranse T2, 3 Tz 25
HIEDOHED v ncursanancsnnansa 1.5 1.k L.k
OXFTEN wanmrnrmns Cerrarera. 14,4 3.2 9.9
SUIFUE 4 e nrrncrmnann canes 1.1 2.8 3.1
AEH ianenrrnneranannn shaw I:dnll' T-E E‘-j
Total wevnunsanrassaras 104.,0 120 .0 10,0
Feating VAIUS wwrannrssnran 12,970 B.t.ua, 13,39% B.tou, 13,020 B.5.u.
Nwer-all materlial belance - I1lincle Ne. © coal
Input:
M.F. zoal {includes cetalyst) ..... 114,250 1b,
Pasting o8l suvuriunrvnonsnuranansna 148,210
Muke-up MydrORen BH5 v veesnsransoa _23,4e0
Total Inplt oeiue i vasantantsases 305,885 1k, 100 percent
Becovery:
Tight 0118 o oiinnctaranraesrana. 59,400
Heavy oll {:includes H.0.L.D.) ..... 192,cL0
OFF BEGES .. i iiiiarravaarranssrns 26,520
I e wy A o78,150 1b,
Water and solublg @alts . ..... veras 15,765 1b, )
Total recoveTT carnsasrarasansnns 253,515 1b, 96,1 perceat
Unaceournted far ..., o icen i anaas 11,570 1b, 3.9 percent

Hydpp yields {recovery)
Hydrocarhon 8226 .rrrevresers  3.00 M e, f./ton, m.e.f. coal
Light 0118 ,ueunevirrvansrrrss 3.52 bbl,/on, m,a.7. coal
Henvy 03lS ..viuvrsennvinsses 39 bhl,ftem, moa.f. coal
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TABLE L. - Iypicel operating conditions and vields in

Tapor-phase unit

Western Eentucky

Wyoming No. 11 bed
(Rock 3prings) | Period 1 | Feriod 2
PreSE'LlTE' FEEFEE R PSS FFFFE LS A h kAR P.Eﬁi.g. ]_G,EEID 1':',250 -I'DJ::I5D
Converter temperatures;

Average middle of catalyst beds .., OF. A76 587 )
Average bottom of catelyst beds ... do. 2e0 GOS F16
Catalyst Ar-Cr-¥o fr-Cr-Mo | Zn-Cr-Mao

Fead:

I I]’_'ljﬁﬁt-iﬂn LI B B B B B B B B B IR R g&l.,"‘ﬂﬁy ]_E,EEG E‘D,HE‘:‘ 22’1.8‘:'
T.?’irgin N N Y TR do. ll,ﬁﬁﬂ 1':',3“] l'l-l-,_'_'_}._':ju
HEI:}"':J_E LI T R L T Y da 4,82':‘ 9,930 ?}53(}

Gas flows: ’
Make-up hydrogen gas ....... M ¢.f, /day 1,008 1,037 1,114
Tota. gac ta Btall ..uvisvnnrvnons, da. o, 200 8,670 O, 360
PUYEE EBE .vuenrnansanontrrnrnnss .. do, Tha olal 8]
Products froo hydrogenation:
Crtehpot llauwdd, n=t ......... gal, fiay 17,110 21,530 28,710
T e dg. 11,950 11,380 15,080
Wﬂ.ﬂh Dil L N R I I I I I B 'i{:l.- ?}60 - -
Bottoms ..., ivrinirariiinnrannras do L, 820 10,150 7,630
Stebilized zasoline, .tbl./btl, virgin feed 1.01 1.09 1.0
Gasification (O and lighter)
R L T 145, 30, 118,
Welpht percent on feed consumed ....... 14,2 G.6 e
HSpace time +ate
Feed ......... Ib.fcu, ft. catalyst/hr. 51,37 65 . b £9.5
Gasoline produced ........ Crammmnas do. 20,07 29,9 14,5
Beaction hydrogen .. ..o .t ivveven. P
22rcneapes. Wolght percent on virgin feed | 1.5 S b 4.2

]

PR L T
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Figure 2 - 2,500-ton pile of |llinois coal rendy for procassing,
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Qperations

The exploratory runs oo Rock Oprings coal supplicd weluable preducts and
tae information required to zolve many difficultlea which had interfcred with
safe, cuntinuows operatiom. After major ckhanres in equipment and techniques,
:t wag poscible to process 2,500 tons of coal inou glngle continuous liguld-
plmse Tun, Experience and ghzervations deternined fhat:

1, The chevron-type packing was satisfactory for use 1n Ligh-pressure
injection pumps, provided it is properly supported and is lubrieated enough
at the iaw-pressure cnd, Maonths of test exporience With 4 dozedn o mare Facks
ing arraongemente, using both metsllic and nammetallic meterials, resulied in
weplacing expensive machined-metal packing Witk lew-cost, enslly repluceabls,
peoprene-lwpregnated duck. The packing was develeped in cooperstiorn with a
leading manufacturer, who now aupplics similar matcrinl to saveral comrercial
uEers.

o All flanged Joizts in the Zwt piping syatems, 1f nobl reyulred for ae-
semkbly and clean-out, must be eliminated, ard the lorg pining runs must be
proverly anchered and flexlbly supporled to avold high etremasea and rozuliant
Leaks i1 the remaining joaints. The original het plplng installation, using
flanges and “langed Fitiings Indiccriminetely, wWas petterned generally alter
Gerran practice, and within a few meothe eortributed direstly to LiTes emer-
sency shut-downe and ore fire, Substitation of welded conpestions, wherever
possible, madc [t relatively easy to sesurs aal maintain a tight ayatem {2ce
figs. 3 and L) .

3. The Improved, I-peroent-chrome-st=el, Injccticn pump blocks with ox-
terior ball velves performed satisfactorlly st moderate speeda, Altkough the
worksbility of this wiconventiosnal deslgn, adupled es a stopgap measure, was
unknown, pumps 314 not vapor-ock or become clogged with solida.

L, The wash-oll nylrogen-purification system reguirsd revislons to pre-
vent hold-up and carry-over in the high-presbure serubbing tower, troubles
that had intertered with compresser and Instrument performance and prevented
the sPfirient removal of hydrtocarbons end nitrogen In maintainimg hydrogen
purity with m’ninum Cresh hpdrogen ugage.  Spasmodic operation of the morubher
over a perod of several months proved that the equipment needed modificmlion
to provide better cooilng of the Incening pae, better distribution of the
Eerubbing oil, mdeguste iliguid-dlsengagenent sjace sbove and below the packing,
and meirntenance of a constant liguid level by arn [retriment arranged with bouh
thw: Lop and botbtom Lake-oll points from the free apace bolow the packing.

5, It was foumd shat the flash-distillaticn solids-resmowal unlt rust ne
separsted trom the high-pressure unlt beceuss the direcy wlthdrawel of ne™
heavy-nil let-down {H.G.L_u_] seriously intertered with hos caichpot level
control and did nol provide a miform flow at a aatisfactory temserature Tor
flesa distillatior. PFroviciors were medc to allow fecdinz from @ tark through
& separatc bhester under close outomstle control, The residve-removal systen
requirea tuartaer ioprovemert, because the origiral pumping izstallation iz
inepereble, @nd s stopeep method wsing nn apen trouga iz inefficlent and 3ome-
what hazerdous.

-7 -
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6. Diffiewlties with Instrument control, particulsrly of levels, were
altritutable to varlaticns In syatem pressure. These vardiations occurred in
attenpting to malntain pressure by varylng the muke-urp hydrogen input while
malntesining o miform rate of purge. It wWas proved thet fixdag the rate of
hydrogen Inpul and varying Lhe purge for pressure control maintained uwnlform
syatem pressure and gae qusilty required for smooth operstion.

T, The contlinucus horifopntsl Bird centrifuge removed benzene-inscluhle
material from the H,D.L.D., but eguipment of this type 1= mot =etisfaccary for
aijusting Lhe asphall level of Lhe pasling ofil.

8. The liguid-phase convYerter volum: had to be reduced 4o achisve asatis-
factory cantrel of reactions and to lesaen the tendency for solids uc deposit
in the convertera, The converters originelly were lined to leave 130 cubic
feet free space in each, Fowever, the plant wes not generally slzed for con-
verteras of guch generoua proparticons, and early results proved they must he
reduced In wolume teo 00 cublic feet cach By wie of smeller-dimmeter liners.

Y. Extenslive woe must be made of properly elzed, strategissally located,
restricting orifices and target assemblies dewmetrean of control valves, sar-
ticularly when snlids were handled, in arder to achieve sazlsecory walve
life, Th.s 1s true especially of let-dewn valwves when operating at systen
pressures above 8,000 p.s.i.

13, It proved necessary to discontinue uslng rotary pumas 1n paste-clir-
culating service because these pumps weuld not meintailn enough hesd pressure
and ¢apacity for mecopteble periods, HNelther =he criginael velveless sScrew
pups nor the replacement gesr pumps proved satisfactery, snd 1t was necessary
to replace ther with sisam-driven duplex pumps equipped with hardened rods,
Madsen valTes, and Jarecve cup plunpgers. The application of specially eguipped
recinrocating punpe to this AIfficuwlt pumpdng duty i1s a8 marked advance over
previously known methods of hendling extremely viscous high-sclid-eortert
1lquids,

Luring un extendsed winter shut-down, the ligquid-phase eystem was completely
eleansd and InEpected, and mechanical Work required i adopting the sbove
changes waa completed., After the acunl preceure tecting and actiwatlon of in-
gtruments and controls, cosl was chergsd to the unit from March 3C to May 17.
Daring the run, 2,160 tone of melsture- ard msh-free {m.e.f.} coal was proc-
essed, and the inventory of light olls was {ccreased by 291,500 galluns and the
heevy olls by 42,500 gpallors. Tkis dried, wasaed coal, containiag 7.2 perceat
ash, hydrogenated well to 1ight oil (vepor-phape fcod) at a cornversion proscure
of 7,700 p.e.i., and temperature of BTﬁG F,, using & Q.%-percent irpn catelyst.
Coal was hydrageneted st retes of 30 to 75 tons per dey, With ezcellent convel- |
glon and comtrol results,

ALl equipment inm the stall end high-pressure area remslned tight througn-
out the entire rum, D=eplte high peste reates amd considerable injecticm-punp
valve trouble, which developed as the run progressed, flow, pressure, and tem-
perature conditions remAined relatively anmooth end controlleble throughout the
run., The rather frequent difficultles with ball velves in the pazte pumps wer®
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trased to partly plugzed suctlon linea., Accordingly, these lines were re-
gesignedé to alleviate plugging and to facilliate cleaning betore inadegquate
auctlon ¢onditioas developed (see Tig. 5:. It is hoped that spring loading
of euction valves also will improve packing and plunger 1ilfe, as well as She
over-all injection-pump performance (fig. 6. While the service life of mast
high-pressure control valves was excellent, the performance of heavy-oil let-
down velves comtinied somewhat erratic (3 to 7 days} despite the Installatien
of 3f32-1nch restricting orifices immediately downetream from these valwves,
Hot-catenpot _evel-control difficulties vere accentusted by a tendency for re-
action to start In the vessel, causing deposite of coke, Ta alleviate these
conditicne, more agltation gas is now belng used and arcungemnents have Teen
mpde for adding hydrogen or flushing oil as guench to the irlet-product tuke.
Phe wash-o’l scriubber wilh the revised level-cantrol arrangements worked vory
well, Dur'ng the run, arrangements were completed for a desander lire to
racilitate removal of fine, eandy sallds fror the sonverters during operation
and to assist in emptying these vessels on shut-downs.

The flash-distillation sys=em wuas oversted sbout half of the time, usu-
ally along with the Bird centrifuge, partly to reduce furtaer the solids in
the pasiing oll but prima-ily %o contrel the aspanlt level of the ¢oll. The
fame problem and the menpewer requirements of the process remalned serioud
ghetacled te continucus use of the unit, An experimental rmm, dropping part
of the residue on a 8rall, water-coogled wmetal conveyor, gave promlsing re-
sults, Arrsngements for ohtaining snd Inetalling this $ype of sallds-removal
equiprent are under way,

Five serieds were gelected during the run for yiell and pracess analyses .
Period 1 lasted from April 7 to 14 wand represented o low-throughput run with
0.1 percent stermous oxelate catalyst. Perled 2 was Irom anril 18 ta 79 and
represented o low toroaghput on mired catalyst (0.0% pereent etannous oxalete
and 0.8 percent copperas). Perlod 3 covered April 2% to May L and represented
graduzily ilmereasing toroughput with 2.5-percent copperas catalyst eddition
ané lower remstlon temperatures, Periods 4 and 7 wers Crom May 4 to 8, and
Prom May 8 to 13, respectively, with s high throughput and 2.4-percent copperas
catalyst mddition. A dlvision inko perleds L gnd 5 won node hecause prelimi-
pary celoulsticons incicated an incressed liguefaction beginning May B,

Data fyom poriods 2 and 5 sre presented In summary form, in figure T and
tebles 1, 2, snd 3. From the tebuleted data it 1= pozzible to draw some com-
parison hetween the hylrogenating properties of tne coels and tho offect of
mechanical and procoss improvements, _—& ghauld be noted thet thig was the
flret run durlng which the solids-romovel system functioned sdequately at nll
tires to mmintaln an average pasting oil of 5.5 percent henzene insciublus
and 8,1 percent petrolewm-sther insslubles, as opponed to the previous 167
peruent benzene insoiubles and 2%,3 perceat petrcleum-ether inselaibles, This
Improved pasting oil al owed the average percentege ol ¢oal In the paste to
be ratsed from 35 to 43; comverter—coml throughput Increased frem 18 to 30
Iounds per cubic fomt of reactor voliwme per hour, The nigher-unit coul
throughput and the improved converter temperature, flow, And pressure eondi-
tlone resulted in a lowered suphalt productlon arpd a decredse ir aprarcat
gaBification from 26,5 to 13.5 percent. As & reeult of this and the lower
oxygEcn contert of the coal {(thet is, 3.2 zercent az epposzed To 1, perzent
1n Bock Bprings cosel], the reacticn hydrogen was ouly 7.0 parceni fur Westemm
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Kemtucky coml compared to 8.7 percent for the Rock Springs coal, The greatly
improved operatlion of the hydrogen wash-ol. system rednlted in s loss of hydro-
gen o purge of only 5.9 M cubic feet per tom of corl againat 30.7, which was
necessary on previgus rmms when the purlty was walntained mainly by purgs,

Tke over-all yleids, particularly of tar acids, were apprecisbly higher Zor
the Weslern Eentucky cocal.

Vepor-Fhasc Run 3 {Western Kentucky Coal)

During the extended winter shut-down, the vapor-paase syetem glso was
completely vlemned snd inspected. The prehester was ghanged to series flow,
welded congstruicsion was adopted 1 the hot gtall, chenges were meds to abtain
improved temperature consrol of the aovverter Tead, and arrangoments were msde
-z gecure sndl malntain more accuraiely blenced feed-chargs atock.

Aoter Lhe urnit was pressure-tested, hydrogen was introduced to the vapor-
phase system for a -dey catelyst-activation perled befors llquid-phase feed
was started for s 30-dsy run. The fresk vapor-phase charge from Weatern Een-
tucky coal was Ted to the unit al an average rate of 12,740 gallone per day,
ard the totel charge was converted to an average of 12,713 gailons per day of
zesoline. Approxinabsly 60,000 gallons of distil ate produced From slap and
mvepuote oil leter was f=d ta the unlt at a slightly reduced rate for compar-
ghle yFields of gasolinc.

The operutiene were performed smoothly ab 10,000 pounds per sguare inch
(p.5.1.}, with the lolet %o the converter at ALY F, and with average bed tom-
perature of O00° ¥. The over-all mechanical performance of the high-pressurs
plunt equipment wae sdequetec throughout the run. Likewicse, a1l egquipmert in
the distillation nod ges-manufacturing plants remalned gatisTactory at all
timea,

At the e=d of the Tun the “ollcwirg finished products from the reflnery
(see ©lg. B8) were svallsble for plant consumption end testing: 225,000 gal-
leng of regular gesolime, 7,000 gsllons of aviatlon-base slock, 4G0 gallona
ot jet “ucl, 8ll frow Westernm Kertacky coml, and 0,000 gallons of reguler
gasoline produred from cregsote-510p distlllate., Somplee of the first three
i-ems and gasoline from Rock Springs coal were subjected to conplete tests
in 8 comrercial lsboratory, prelimineary to arranging for milltary performance
tests wider more severe pperating conditlions than 15 normally required of post
transport ecuipment. & sumary of theae tests 12 presented in a Later sectlon
of this report,

A numier of interssting process and mechenZcal improvenenta ronsributed
raterially in meking this run more guccessful than previous operations, The
smooth, dependable operation of injectlon plmps and recycle compresscors al-
lowed swooth flows to the unit at eIl times. TInasmuch as tke prchenter was
repiped to operate all tuhe= In series and the exchanger was provided with
better insulation, il wus possible Lo hold tne oubiet temperature from the
heater with®n a relatlvely narrow opersting range. The new, clode-range [BCGG
to 590° F.) recording-tcmperature gontraller regulating reoling gag to the
preheater gutlet line kept the converter-entrance temperature within the
+ 29 ¥, required for smooth contrcl of hed temperatures,
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No eerlous dirficulties were experlenced wilzh inaccurste prrometer tem-
perature veadings and very few control-wvalwe tips became worn or breken during
the run to intcrfere with smooth lot-dowo or other flow conditions., Am METY
of the flanged joints wers replaced by welds and the piping was properly sup-
porzed and snchored, thers was no leakage, even during periods when the oper-
ating temperalures changed rubher sbruptly, All of the cocling gas lines were
recently steam-traced, and ne difficulties were encowmtered in maintaining a
eree Flow of cooling gaa to the catalyst-bed levels,

= T TR - a-u_-"«

Improved operations in the distillation arca resulted in a move perfectly
nlended feed sbock.

Despote Improved converter inlet-temperslure conditions, the feed-product

nert exchanger g belng changed to mininlze uneven flow of iiguid and gas,
subsequent overloeding of the fired hester, and uneven temperatures to the

Coaverter.

Data frem these operatlons are presected in summary form in figure 9 and
in tebles 4 and 5. It will be noted that the Western Eentucky vepor-phase
charge was lower 1n Amcrican Petroleum Institute {A4.P.7.) gravity end higher
in tar-acid content than the Rock Springs charging stock, However, due
largely to lmproved comverter control, 1t wes poesible to proccss the Western
Eentucky materlal at a 20 percent higher rete and yet produce gesaline equilva-
lemt ko the Rock Springs greoline me regarda octane and eremstice content.

The gecification woz somewhat hlgher for the Rock Springs fsed, and the hydrc-
gen Usage wes hilgher for the lower-gravity, higher-tar-acid content Westemn
Kentucky stock, The lower gasification of the Weetern Econtucky stock, 9 per-
cent versus 1b percent for Rock dprings, was reflected 1n 8 5 percent higher
gadoline yield.

Liguid-Fhase Run T (Iilinois No. & Coal)

During the vapor-phasse run, the liguid-phase system was prepared for mun 7.
In addition to more or less routine eleeaning, inspection, and maintensnce, a
new top pyrometer tube was Inslalled in the Zot catchpot, and provisions were
made for tripling the hot satchpot agitetion gas.

After pressure teating and activation of 1astruments, 15 percent casl
paate was charged to the unit on August 12, 1951, The casl concentration waz
gradually incresdec untll, within 2 days, the fresh-cosl content of the paste
was 4 parcent. The run progressed smaothly at a vete of ghout 52 tone per dey of
molsture-free zoal, until G:45 p.m. on August 15, when all pyrometer Londicu-
tions in the second converter sudcenly read off ecale, Although there was no
arprecijable changs in hydrogen purity or sonzumption, ket or eold eatchpat
Products, or 1n other temporatures In the syatem, to be on the safe =side 1t
wad ajsumed that there wes a8 hot epnt In the second monverter. The feed was
chahged to 30~50 peste and paszting 2il, ancd the converter was sooled wibl a
Tull tlow of cooling gas for several hours. when all converter tempsraturs
indicetions agrin became normal, full paste operstion was rocumed at modermto
tenperetures,

After closely observiag the unit on August 16, 1t was concluled Lhat any
hot apot in the second converter had been of minor nature. Further investige-
tlon proved that the thermocouple wirlng weg charred and chorted above the
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36-foot level, A mew thermosouple sisembly was instelled the next morning, and
nomal operstion =% B70Y ta 380 F. was resumed on August 17.

Imring toe following cays, vhe coal rate was gradually raised to 67 tous
per day under conditions zimulating the 30,2300-harrel-per-day eormerciai-plant
eztimate. Operations were smoobl wniil & p.m. August 19, when a second minor
hot spot developed in the second converter, snd a third ¢ecurrved the following
evening. These disturbences apparently 2id not cerlcusly interfere with setis-
foactary throughput for the 69 ton-per-day operation from August 18 to 21. O
the mornins of August 52, while attempting te raise the second convertar tom-
perature from 860° to 3707 F. to decrease the hot catehpot product and increase
the vepor-phase feed make, temperatures up to 1,200% F. were attalned quite
guddenly elsewhers, In view of the doubtful condition of temperaturc-measuring
ogulpment, cooling ges tubes, and sollds-forneticn condltigns in the =econd
converter, on August 22 It was decided to cireulate the uwnit dewn for inspec-
tion, cleaning, and repairs to the cooverter as required,

Upon Inspection it was found that the sccond comverber contained a solilds
formation extending fron a peint 10 feet above the bottom to within a few Zees
of tae top, The firet converter end the hot catchpot were checked by a dis-
placenent method and tound to be free of seolida formetlon,

The followlug measurea were taken to correct the ho:-spot conditions:

(1) A new comtral valve wao installed to provide mutomstic control of
the bottem temperatures of the second canverter,

(2y 411 cooling gus lines were steam-traced wnd insulated to prevent
pLAgEing.,

{3) The catalyst additlon, calcwlated as Fe, was to e incrcasec TIom
3.5 to 1.0 pereent,

{4} Poete-gae flows wore to he Tnereased by 1C percent.

{5) Second conver-er temperabtarss would be held e few degrees hilgier
than the firzt converter teorperazuvres.

{6} A new arrangemernt was made to install the pyrometer-tube thermocourls
wiring to give lees clance for thermooouple Failures.

Paste injeetion for rur 7B wee bepun September 2. Operation procesded
smoothly as temperatures, Tlows, =nd paste concentrations were ralsed ta ob-
talr s rate oFf A5 torg of moisture-Tree coel per day, fn Sephtemhar 9 the urit
waz gwiteked to pasting oil for S hours, owing to sloppage af the coal flow by
a piece of metal Jamming the Star feeder on the Waytrol umit,

Fign throishput production was shartec when encugh dats were obtained for
the speration as cutlined, The 2oml turoughput was graduslily raised to reach
a (7- to BU-ton-per-day rete, To obtaln the cesirsd light-911 yleld, the con-
verter temperabures wers slowly increased fo a mawimm of 8857 F, After these
conditions weve attslned and held for T duys, trouble developed Seplember 20
tenpuse of a local kot zpot in the bottom of the szcond converter, Tempera-
tures recorded by the two lowsr temperature controllers quickly wont off =cale,

A




Figure 10, « lllinois No, 6 coal entering plant and gesoline awaiting shipment to Army.
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yut a coptroller for the upper sectlor of the converter recorded & top of only
gﬁﬂﬂ F. Ths outlet temperatures drapped below normal as Soon as cooling vas
begun. Conditions 414 oot indicate a runavay reaction, hut rather s locmal heot
i apot that eould spread to 8 gerlous rmppavay If oot culekly controlled, The
I it was ewitched to pasting oil, and the converter ilemperatures were reduced
+to leas than Boo® F. The second converter top and midpoint temperatures
dropped rApidly, but the bottom temperature was much alower to respond, indfi-
ppting =cme depositlon of solids.

it 1s of interest that some FBuropean experlence Irdicetes that the
througkput can be increased above a given rate, but tae maximum temperature
thot can be held In the cooverters rzaches an upper limlt, dependent upon the
gtall pressure. Above this tempersture, local hot spots and m tendency toward
regged operaliun, with possibilitles for runawsy reacticns, will dsvelop,
The converter temperature=a were below tie maximum polnt indicemted by experlence
on German ceale,

After the converter —emperatures dropped below Boo® F., inJecticn of coml
prste was regumed, ucing & 50-50 mixbure of pasting oll ard paste, The unit
was returmed to novmal gperation with 46-47 percent cosl paste, amd it vag de-
clded mot to continue tke high throughput nperation, as scme deposaltion of
sglids was suspected Iin the second sanverter. Therefore, the wnlt weas operated
at p B0- to B5-ton-per-day rate for geveral daye, untll it wea deemsd advisable
ta edust comditions teo obtain deta for produacing a 50-50 yield of heavy oll to
1ight oil. On October 1, with the supply of coa: exhausted, the unit wes cir-
sulated down for a normal shut-down, Cleaning of the last row of prehester
tubes cnd removal of Bome relstively soft sclids from the second converier,
together with ingpection and mechanlcal work, were accomplished by October 29,
before starting run B to srocess 4,400 tons of subbltuminous cosel from Lake
Defmet, Wro.

Data from the processing of Tllincls Ko, 6 coel {aes fig. 10) are pre-
sented in sumpery form "in tebles 1, 2, and 3.

The commentas sfter liguid-phase run &, compering the results fram proceas-
Iy Bovk Eprings, Wyo., and Western Eeptucky comls, apply 1o general egually
Wwell to the proceseging of Illineis No., & cogl, Due in part to the reimtively
low oxygen-conbent of Illirsis No. & cosl, the gesificetion and process hydro-
#en UsAEe wWera sbout 10 percent lower Lhun [or Western Kentacky coel. The oll
and tar-acid yields were essentlially the same and egquelly #Zood for I1iiIncis
and Weptern Esntucky conle.

Mecheanical Fertures ané Plant Tmprovementa

Freparation of Uoal and Faste

By perlorming the coal-preparaticon unit operations on a Z-sghift-per-dsy
baais, 1t was possible to dry and pulverize &0 to 75 tons per day of moisture-
free copl, Durinmg the later rums ferrous sullate catalyst was used in place of
tin oxalule, In aulocluve bench-acele investigations, it had been found that
excellent results cowld Le ohtained from thls cetalyst by spraylng s water
Bolution on the raw coal »efore drylng and pulverizing. Thle method wes tried
bul was discontinued, because the coal, elresdy saturated with waber, did not
readily mhaorh the solukion, The additlon of wet catalyst was discontinued In
favor of adding dry iran sulfate to the ¢pal in the primary crusher, a method
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