3 From Lhe operati=zg date abteinsd “rom —hs skove ieapribed Test runs, plans Jor
@_indiaatea wndlficasions in the arparatis WETE drevn vp, and rebul”ding atgarted sarly

qp 1953, Thi= work was ocoopleted, snd surther test work started in June.

Feslfigeticn

-TEfEhaPressure

Tiring the fiscal Fesr 1550, = higi—;resEure—gasiricatian pileos plent wWas cerlz-ed
for the Morzantown, W, Ve, statlch. Cenpbruction of the wait 1s wall ander way, and
"\ pest work will he started i tme Faill of L0%0. The plent 1s To operete at 152 p.s.l.g.
% and process 500 pounds of coal, &,000 cuble Teet of oxyEen, und 400 pounds of Stesm

¥ per hour to generate 38,000 mible foet per hour aF earoon mohexife and kyirogen.

= haTe Lesn Purnisized indsr a cooperative agTeanent with the
& wpvel fsature af Lhe prosserined fluiiized feeder i u re-
ple gos at A0 2uos.i.g, Amd 5,000 std, eu, ft. per win. This
with the Rawyer-Reiley Cors.

The preEsslre TeEE ]
“mgoock End Wilzom T,

“gyole compresscr to TEOF
zaontne was dovelored in soazeraticn

Prriflcaticn Pllot Flant

-purificatiea piist plsay. It lncludes an apaorber
from owaide towers, soetlvated car-
sulfur compounds.

Figure 15 s a vicw of the zae
E - -
of Aydrogen suifiie,

erd reactivetor for The TETOVEL
zelalytic conversion of organic

pon drurs, =ad s reaclor for the
na tor a gas fiow of 500 cupic Teot per
ylTise rerovil sequipment azd the zobi-

gperation at 00 p.oLlaE.

The pilal plant wus originuliy CESIZN
hor at & preseure of f p.a.di.z. The hydrogen
yated nerbon drupa have hees modifled, Zowsver, to pormTit

) The salectlivity of triethanclanins for hydrogsa sulfife in whe prescnos o Cal-
om dioxide iz being stedied at present. Toe LS2B uged In these rune 1s incrt gas2

conteinirg phest 18 pereect cevbon dioxide 4o whizh hydreogemn gulfide iy added.

Lebaratary-Zcale Troerincnoalios

Develgoment of the laboratory-suels Sow-—-irafw LyFS, atmospheriz pilot unit to
oreclsion with autoratic col-Tols a” lawsd =he testling of sarious tyoes of fuels for
thesr gtllity in maeing gyashesis gae ot ammersial mosle. Gesifylng p to 39 poands
of Finely sowlnrea Soal = Sewn-drsth enbraloment in ocwymer and puperhested alemm a
high-yuatity low-00n oynvhesls A8 D Lo 1,800 suble Past wor hour can he prodoeoed,

soesirmoussy, Sor any lensth of tirs graosss, The prozegs 28 casily consrolisd; the

N gaeific=tion iz mow irterTupsed ©F ghageia of the cBl, awd TIe raaylts, as Judged by
oy maberias and pest balgmces, sro reprofunible.  Hore traw B0 gasifisation russ Dave
© Yeen carricd cub to ZaTe.

_ Substitwhion of 3 snewmaslo snz]-Fesiirg ayshen {Fig. L6} for the ToMTIeT Zymbron
S feeder porzditsd tas nharging of coal into the generstor aht 8 mors constent rete and
8 gomaideranly Insreszsed trroughpues, Toese, wnd very thorough mizieg with qxFden
prior to injosticn into toe senerator, reswtes iz svbatuntial Improvemomts in tIe

. quslity o the syzthesis gas prodacel, 1IN the peruent of soal cuoiried per DESSR, el
Sooajemay af Lhe DTOCeRc.

In 3 Theonal o

& geif-exple-ctory flow dimgras Fiz. L) shwws Lze willcon-carhids lined S-3inct-
diameter gemeretor unit, T fest in length, in waish precticeily axy uype of cous {re-
gerdless of its ash or sodfur content] pulverizsd so Than T Bo, or G0 perecrh
pEEnez a SoO-Oess sovess ray he gualfied, The sane flow sheel shows sleo the gr-the-
Blgmgnz-purificeslion treir ame the ascessory -mits, fon Eepo low-prafoure industrial
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burzers inerslled - the wEtir-coglsd generetnr bezd, waing sremixed peiural a3 ang
#ir, Wre uzsd to prebcat the fenmrator prior fo sach pun T Senpersiures ranging frog
2,420% #. on tke toz to LE000 T, al tie behbor,

Eazh run fz slerted Iy skutiing ol the Trefeet burners spgd crerglog the Dovdereg
cosl, earried by bthe gxyeer into bhe SENErAtor head st g velooity of wheout, 120 Tastk
FEY mwoand, with or without stesn fx edditdss to that fomed Troam the roistiyre Iz tha
coel,  Gueifizeticn of the ooal takes Flancg in entrainmess (siapensior) 1n s turba-
lert wimosphere, and the extromely fine sarbossceous residus slus Ty ask epe CerTied
2lzag by thn raw syatiesio ges dinbo tihe Subseguent dust—recove:y unite, Fipurez 18
£5d 19 zhow tihe sxterns? arpearansy of fheaoe undies located an twe Flanrs talow sack
other and tre contirol beard on the upper floae,

In zzite of the soEparatively smmll zize of the grnerabor, tre hest lnozag Wi
reduled to shoud 6 reroent when coni wes craregel at g rate of 50 pounde eT nour,
This hus wermithed trerrolymanis calvilation of e arersting rezults, such as Cangg-
#ition of the ges necs, oxyoer requirerent rer 1,000 cunic Tasi oy syntheais gas,
iz, under azaynes weglizicle hept-losn conditicons as chtainine 2n gas’Tloation ap
varmerciel zzale, Caleet ors agers slsa bean mmdr of the perzeck of cathoz ir gonl
FusitTiazd and ather opereting rezults weder thervul-bal=ncs cxil?iTlons, cpan the EEERR
Rilow of ehavging superigate? stoam st verious mEtez or irtroduaing oEFECn at varioye
ratios Lo son! gasified,

Thus, 1% was fourd, for eXamzle, thet [t the 3.7 zeresrt heat lors olibzined {n 4
Zlven run woers elitinehed [?:n Nz, LE. Zewlkioy casl goaifled: ooal Tesioraty: Lio
Toutils wer hour; oxyeen te ooel retio:  0.624% end stenqg ta el ratico: CL0FY poumd

frotomd of Ery, ash-free coul. This ro wes mede WiTiows scean, exuept taal origio
aating Trom the moisiure 24 scal. A1 these ars Sixed, end the perzenl of cerban in
#oal gmzified (Sh,g Fereert] was assupmed io remals Smastast.p, the percent o0s i
tre mes worls drop foom 7.0 <o 2.7, the volume-ratis o© Lu/28 wasla aligisly changs
fron 0,63 to G,53, the guslet SEIDErEbUTE of the rako-gea werd Irerease from 1,520
ta 2,800% ¥, the qmyzer requirsnent would dscreasn B2ightly “rox 355 t5 125 cunje
resv zer 1,000 oubic “set o S0k Tlo, and the 7teld of SYANINAis @a: would ingreaze
Trol 0.3 io 237 oynic fast of 0« Bz per voumd of dry, ask-fres gogl, tdowever,
WEAN Ineraesing the sizem tg Ly, ash-Tres agel welghb-retio fron 2.023 S 1,023
faszuming ke additios o 1 pomd o ELEAL por Tound o dvy, ash-Tres 2c2l, =t 8
Lerpersturs of 2,100° 7,) urder thermel baturce canditions, the 202 vomtert would
E0our Yo 130 hercent, and tiwe Hgffﬂ Tetiio would ircroass ta 1.34 0 The cullet teme
peracure of ihe mAke-gar wouls dran Tack tg 1,800 F., ths vczresn requl remert, wonid
derraase further to 253 suble Tast per 1,900 cubic Teed gr 07 4 Lo, the Do yield
woILd Increase to 26,5 cubia Teel psr pound of dry, ash-free ceel, and £1.7 pepoent
of the zervon i the coal woyid Easify,

Tre silicop-zarhide Inizs of the g2verator was fourd g tave B Limided life
“miEr bie severs condftisne to wileh 1t is e¥possd, such as revesteod heeting a-a
cooling, ahraslon, effesoiz o flegging coul ash and hroruly oxidizing atgospherss
L% thae tap, The BWErer pery of fhe lindng Tust, thepsfors, bs rozlaced e¥ter a porisd
ezuivalent o shout 100 dauys of sonftinvous use

The cervonscsnuz reaidue, carbaini-g 2% to 30 pereent of asX, cen be recyFaled
ToT B ascord pass throvgh tie gazerator, eivhsr alone ap in sdmixture with fresn coal.
Howswar, swing to ite extrenely Zine pariicle sies (50 tercent leszs than T.5 mizroas)
end highly #luffy cons’stency (bulk demsity: 2.0 tg 2.7 mounds zer gunie foot), tre
reeidue nigat fing Izdustrial wiilizatieon for cexialer purpomes st u lewer cost thoo
furbon BElack, Flactran Ricrpesreyia (fiz. 20) revealsd 8 very clags sipileriiy o
fomrereial sereon blacks, Tra carbonaceous residus can ulzo be buvnes In ztandsrd
wiuigmert, using powdsred coal for unlerfirisng bediara,
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fine carbomaseous residue ot high

Figure 20. - Electron micragraph of extremely
magnification. {¥44,000.)
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FProd:iction of Syutteals Fas

dgs Treutlrg ond Tep-izg
o

Eultwr ena’yoes on the ges zede in tze H0-weizd snd S00-zornd gasifisrs izdi-
{pgted that the organic suifur concentrstion =z the @Zas 18 Zol ACSeSSarliiy propor-
Yiiemal to the sulfur content of the cosl Hul s groetly =ffected by the stearicqal
Cpesia.  Oflar conditlons remsiwing anchearzed, increazing tfe stesmicosl rebio greatly
“decresesd the orgsmiz sulive goncentration in the gaz., Geg xsds from Sewickley bi-
Cpmnirous scal Ravimg wosulTur comfent of 2.y percsnt sontalied azproxioaicly 30
#grainz of swlfur es orgenic gzl per 120 ownic leet when ztesmicoal razios of
Cgbairt OL40 wore used. Usizmg the seme razk of coa: hsving a slightly higher sulfwr
consent o 2.7 cercent and stesnooal ratisg of 2.0 te FUT, tho spgenie mulltiy oor-
ftend, of The make-gas wes considersbly lowor, renging Tron 11 o 14 zrains af sulfor
b per 100 cublc fest.

. Ho thioptene suifur waz foizd In tze g28 from siviepr gesivior.  An oxperlxest

in whick hyiruled Iine was gdded Lo the coaZ fesd to htoe zmsl  gasilier shawed thet
the sadittios of O,028 pound of 1lwe rwer pov—d of cosl lowersd the organic sulfur son-
Y obemb of the gms, ut had no effect on the Dydrogen swlTide, Doubiing this retio of
W 1ime bo soe: Turtker reduced the corocriretion oFf orgaric sdfur aml eduoed the oom-
. gembration of hydroeen sulyide In the gss.

: Ievelopment of amalytical methods comsinued. & Duabiifnetric rethed Tor deter-
pining nephihuelere fn gas using the spestrozhotomster sno s zolorizstric nethod Tor

nitrie oxide were Ssveloped, furtzer investiguticon of Tho lsctiz melzod for deter-

' rintng thiothene showed tiat unsalurated Zyirocarboma, sach a% evhyleps aed sropylene,

whici are known So vwiliste the Sess, da not sffecl LPe eccuivecy of tie zethod If ther

- are presezt im She gas 1a emousies less Lhan 3 percent By voluzs.

] in atkelired Sros catalyst conbelnicg 25 percert eadiim esrtesmate suscessiully
lgwered |L-e yrganic sulfur acufost of B simaisled symtheslsa gas io ess Shan T.1
gra’> of sulfir per 100 oukic Teet umtil &3 persent ol the cerbeoste has tsen con-
Tarted to soditum sadlate.  Scmewhat hisher cosverslon of the cerborduns Lo the sulfste
G- (T8 peroent) was cktadned whemever 100 percsct zodw arh waz used,  FEperlzemts with

. ihege nlkali casalysha were run as 250° g 3007 0. oand 300 p.s.i.g., sopioring lizest
velooitiss up to 790 Teet per nour ul 20 atmospheresz =nd spuce velocities wp o 7,000
gstd, mu. ft. oper hr, peroou. 7.

Bfide and crgenlc snlfur from gas was ocontirusd, The causlyst, aftor absorbing sboul
- W0 peroent of fTts welght i- suifur, iz reviviZiad wilh mir and steam, A% a4 temperaturs
of 450% 0, the zetalyst woducezs the orsanic Aullur contens of she gus o less than C.01
‘grain of sulfr wer 100 cuble fsel while remcving 99 persent of toe hydrogen Fulfide,
At m lower temperavure of 300% O, the ouilet gos sontalws lsss than 0,01 grein of &3l-
7 fIr pe Wwdtogen suifide psro 100 cubls fest, but the orgenlc sulifur somwersion IS mome-
2 what less tis= thal at 450% ., averagi—g GH.37 porcont, Ultra®ine marification showld
- be possibls by operating twe beds iz aurdss, the flret s » Zemiematire of Lop® ¢, und

< - '
the zecoed =t 3009 O.

inveatization of s copper-chramime-vensdiur calalysT Jor removing bolh nydrogen

Wumerc:z feste were xode to study she retorml of carbon cxgsulfide by —wans of
gchiveted perban ar 200 p.og.i.g. Figure Fl1 graphicslly zrescnts deta chtalzed Zrom
Legtr using u selatively i-expensive sarbon.

The presence of carpor dlowids in —hs wus 2az a marked effsct oz the capaclty
= ire mouiveled carbon for carbon oxysulfide adzorption,
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By combinine o IEcially develamaz SO_Oriretris revhesd ror IWiregen BLiir tin 7T
= P R - X B3 A7

iz gaz, with = Tathod WLarestr orgsnic gulsur Somnounds in ges g Coaverfed to

250 2wt ide, {1, fa tozzible to dstermr the creazic centent =T purified geg o~

-

Zour,

Tydro.

Freviops methods, wierchy the zaz wag turnsd snd sioyy 2xid¢s sorubboa e ST
worbistion vraluots s WE sunasquent, Eravim=tris dotemingtig- oo &ilfane, regaired
24 muzh sz 4 howrs, e, reduction it bime 4= reTtant, not galy ir bha labgra-
tory, tut efgenially In TOETIredal plspts witape VETF erponelve figaif funta catalyaty
S8 be ruined An oa Ty Zours 1° salfup e the g=s tecores EZChzsive
Vortex Cﬂl}:-usuiun_ﬂl&ur}_iea Zor Fowdarad-Soat Cazificatign

A2 ohn manvfeodre of 2ynThstis liguZd fuets by the F".'_ECH_"_EI'-'::DPHCH PIOzoss pe.
Qulres Srpresitetely 30,000 BTUNALrS cubDis Teel oF bxdreger apa CAYZOY mahiomides Troe
2ach karre] os wroduct, =ny fomesrelal anoiication of thiz sroceas ayst bs preficateg
°T 8- grundapt oo ESLeTi=] For tle Erocushion op srathesiz ges, The deval opnent
al 8 prozess whick weuid SONVETL 2ny ginsz of TSE1 into s g=tlefociory SFlEiesis gag
Eixbire 14, thoreforns + 9% OEVIZIE Znportepnce.,

S oF bae mogs romisicg mobnoos ApEEarg ko he ghae gesification or Mlvarizes
2081 Ju susters o in e streas of BRFACR 223 stear, the Dlow diagrem o which 3z
Browe in Tisure o2 favoratle shatacteristing inblersnt in zueh g PTociss appesy +g
e (1} relatively wlgh spenifia TEEon of gEsifieoaties e o tre high gpeslfic syuype-
Jace of ke fusl; (2] 4ke adveEntezes of o SONEiItusus wrososs in seon a control grd
the mowd of 4 Small plent aizo for l=ris *J:-_r::r_:gh;.:-'.zi,e; end {31 the uzo aof ary classz
ol coml, Suspersia- gu8ificnsion of mulverized ooel Ly be nlan

T
lazzified, 4 grneral,
in two WiFs, depocrmaipne UDon the path g2 {pe zonl —ariale wWith respeot 4o the gea:

fa) The ool nay flow with ons op balh of Lhe Tomacting gases; (%) bie caal TUT NAave
relutlve motiee With reapent 4n lhe react, ing ghBes, Lhorely mexing vse of ine Tent,
that cha speed op *the di_-“fueiu_:—cuimlled thazes of tx. gasiflcalisn roastiong 2a
iropegeed, =t 2z tiils lather L¥re of prozrag Witich iz CUTFEnsly b 2tudied 1o a
razslory o the VoTLER tFpe ir Furszary; laboralories

Frelimivany t¥periterts ir the wortux rezctor (fig, 23% hLevs A0 heen campleted,
1 the nhscocg g- tiethaza in the Iroduct gaz, tle chories] reagofons inoa mixture of

Fasle DEFEED, ard steur gz 2icvate] bemperst ureg ares

b

4

Lo+ —3 20

I
—
-
.

LY

O+ Bol—s o e (2
Bt ZHS0 e g s 13)
C o+ 00y — 200 (i)
C0 + Aol COp + 1, (&)

A% atnosnherds prezsure, rescliop (1) is =EAumned tQ g0 4o cerpletion wpg tre (isaocia-
tion of ataem ang certon diozide tg AHEUTEd to e teglieirie, 10 the Toroax reactor,
Tesction (L) was found ts5 thke place Bo Slowly az not tg influence tre rinat Trodusi-
BES 2obzoaition, Resghige (5}, the WELGTegas grify TEauLlon, it tne cily pezairing
Independent 2uailor, eirce equetior (5) equazs BRustios (3] minps esvation (2],

15/ SBands, A, K., Grafivz, M. Aoy Malnwrignt, o, W, 5 Wilsor, M. W,, Too Deteemi-
natfor of fow o nesntrabiong o Briregen Sultize v gge by the Mathylere Elas
Metioli: Rures g ¥inos Rert, of Tavestigutiors E5uT, i9he, 13 .
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The percent of carton difoxide in the Jry product gas, the perosot stoam deconpa-
sitlion, and the ratls of kyircgen o carbon monswids wero celcoulatie

d as functlons ar
the best lost ©y radiatios, the greheating of the slesm, the omyger—to-rog] ratic,

the siean-to-ceal ratia, and tie perce=i carbun ge=ified, Those tests canfirz the
pzsumption tiat from the owledge of t¥e abcove variables, the aprrozirgue CamnoEi-
tion of tre gms profuiced can e pradicted for this resctor. To tre prelinizary cx-
seriroris, tre carton converslors were low, awd ke rmesulting produst guz hed o high
carzon dfewlide zontent. Xn srder for “his raactor %o be conrersieliy feasibls, the
carkon conversion russ be inoreased. For a given set of T=ed conditinas

off Zoreazing Lhe szrbon cozversion will itprove the quazily of

Cxygen froductlon by Muitistege Fractizms? Permestion

An impertoan fzotor Ir She cost of coal gasifizution iz the cost of cuxrgen wsed
in tne prowsss. At present, owvesn 15 proZiced mommercially alrost sxsluaively by
Ghe Linde procese, The fect toat mENF JUEsNSs menbrates gre aprricishly more perme-
eble to cxymen than they are Lo nizryozen 12 tie basizs for sxperiventel work on &
Fosslitnle urovsss Tor oxyoen crodustian. 50/

The permeebilibtiss of & -—uzber o thin crganio [ilre tgward onygen e-d nitrogen
ARTe heen measured.ﬁlf For an cithyl callu'cse Tim, tke studiez were caterdsd tg 2n-
ciude JO0o, A, Ao, and Fz, The ecrichTent o m binary gas mxlare 1n g elngie stage
- of permeation h=s becw sslontated *¥or the extrenn goass of perfect xizing 2nd po mix-
Ing. Appliceticn of tzese resulte indicazes *hat the uss af & Fractioral pormestion
brovess nay be of prect’ieal Ivportsnce i sifectirg the superatlsn of axvgen from
iy, krelium froo neturel wrE, =1d Wyorogon from coke-oven &Rz, 83 a@xaTnles.

Major Improvenmentz in nr-e SCORoOy O w perreetlon orosess coauld be rads by {1}
increasing the zegmitads of fhe 727 Derreahiiities or (2] incressing cre gelookivicy
a7 tme Tilns toward oxyocss, Irproverents in (1) woulz pRrmis 8 dscresse in tke oroae
of the fIln vesulired o wovleve o giver throusaput; <his mighs be aphieved by Tinding
- Epre permedable Tiims or Yy making thiensr FiTma, Tmprovements in (2] would not oody

Cecresse tihe sine of the lunt required bul would also deeresse tho SOWET Iedquire-
LErLE NECESEIT TOT 4 EITEN oxydgen Eroduction.  Such {npraveseniz Tight be ashievad
by f2adi=a £1lvs more =eloetive Shan rozher letex, or by incorporaticg into films
Fr2cif s oxysen carrlers {posiibiy conals chelute coanplexes]

AN AZpArstuz was sssertled Yo investigate Lhe zeloobive zormeskllity of cresnile
filzms, svd =%ght differeni corteraial materisls wore stedied (tabls 13), Hatuml
rubber is outstendins for ‘ta hig- Permeability =nd ils selosudvity; 4 ig, nowever,
Bl fect to oxidatZon. ¥shyl eelluiose s-d rolyeihylers are promising, Aldiltiomsl
¥ork with sthyt rellulose films and with purs zsscz showes i bebla 14) tkat these filrs
had ar ngﬂg rermeshility ratio of aboubl 3, Argon ic crriches e slmgst Lhe suTe pro-
Pirtiom a8 1n cxygen, while zarbon diczide hoepomes vrrickesd fo = mch greator oxtent,
For any soomercinl, urpiicatior, it w21l peobably crove desirshie to reoove SErkon
dioxsde hefore or Juzt sfzar tZe first jermestisn stege. The romoval of Argon will

Ge ivprectical, and It wiii be erriched a2long with the omygor.

Weller, &cl, Thermo-Genosis of Gases Toraugh a Hombrece:  Tature {Erikizh],
Tol. 165, Feb. i, 1G53, wp, 199-200,

Weller, 3., end Stelzer, W. A., Separation of Cases E¥ Frectionsl Termesticn
lhrough Morbrazes: Jour. Anpl, Thys., wel, 21, April 1550, pp. 2v5-2873,
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TABLE 13, - wigpm Dermeshilitiss 4o 4 FEED 23ad pitrogesn g, 0¥ o,

thickneea,
Tilg

Fi:Lyl vellulogar/ N L TR ..
Polivic o chlgride—aﬂet&te ..... raeaae.
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