Frm thoco faate it woald appesr that the stteck of atmospheric nxypgen o
Troeeton ocoal ig Alffsrent from ite attuck in Wyomlong coel, Ths oxygen reacts with
atracturea ‘r Eruceton coal %z Zive ciypenated meterials that arc gquite susceptitle
to hydrogen attask lcading to easy sliminetlcn of o¥ygen.

Gaglfication of (oAl
Veortex Jombustisn Studies for Powdercd-Coal Zeoifiontion

In =n axpAr martal onlt of the vories tipe, the gaaificatlon of cool with oxygm
and stecam wes atadied, mnd o specinlly dealgned gorl dledributor vas uessd, which
swraadl Eic eo=l thrcoushbont ths wnt by means of 4 soinning Tlate. Deuplts & Texy
areat itmprcvamerl, 1n gas cmmpociticn And an inersede in sarton ceoversior of more
than 15 poreont &t the cams oxyger-to-coml ratic withk the apirning-plate dietr!butor,
L= wis soor ov!acnt thet scme other moens of Zneressing carlog converslon musth be
sought. Tha most mrom’s’ng method of do'ng o was to decreese the slze of the partl.
2le tu Brimg 160 cquiifirium radiuy within tho vortex, ar, carrespondingly, By In-
sreazing tho tengentisl veloclty, The Furlex dealsn waed ip b0 this poict - that la
a vartex © Teet In ddmmeder, 8 lnches decp, and cmisining nine slots each 3/8-inch
hy ffnpaca - wez oeleetsd tecouss 1t gave the maximmn tangertisl veleelty for the
sz throvgnpubs requiced Top wasificatdon, Towever, 1T 2 shallower vorlox were used
tne tonpsroklel veloelty nhould ingrsezs,  brom 8 theoretical standpoint, radnclng
the daptl o e vorkex by helf will rednee tha almn of ths particle, 1eaving tae
reeoticn ronz Ly one-nsl? If both the rodial ard tangsntlal velwcitles are doubled.

Adeasrdingly, after gul-=able cranges 'n equimmszt dealer, exzerimanis wers
carried sut thot ehowed 4bat co shangs occcirred in the carbom copveroilor when the
vorber wae pediced te L ‘nehns. Further redustlon lr deplh Lo 2 inches decreeged
the aAarton pooverzion by 5 parcent. Ae the reduction in dopth also decreased the
time avallebls Tor gasification and increased the cosl throaghpet per cubic foot of
reschor volumes, Lhsae reeulis posasse comslderable plgnificance, Teets wads with
the P-insk 7orkex showed that, as woe the case with the D-irea vartez, the carpom
comversiac remcined ezsentlally econstart when tha coml theonghpeot was vearled at the
sumy vaysedl-kbe-coal prallo,

T rrevide greator flexibility Por datermin’ng the effent of the geametry of
the reactar oo carlor comveralon, major dosigy saltorations ware made that ragulted
in & vortex i inches 1n dimmeter, &4 inchee deep, And conbtainlng ar csutlet dlsoe ter
of b i-sher, with wine alcka, eaeck 3/8 inck by 2 inchss, at the top of the reagtim
chambsr,  Comtrary e the rooulits fovnd by mrevious lhwvestigators, tests made with
a "fereed" vortex in a refcoor contAalning s goncentric zlllcon carbide fube groduged
sErhon sorveest ot misk lower than those cbtained wits a "tree” voriex in a reacio®
urmodifisd by the center tube, In 8 teot mads to determ'ne the affect of Trhroducin
trne wuses througs slots at “he bobbtem of tha reactor, the cérbon corwersicgn wap foun
to ce asout 10 psreent lower than for the sams feed conditiora with slots at the TP
2f the reactor,

Ixperimsntal wark with the vortez resctor la thus belng directed toward aclutid
of ke following wmraoblems

1, To dstermine whether the thermodsnamic methol of sorrecting for hset lossed
ir terms of an equ’ ralent amount of uxygen can bs eiparimentally verified for the
vorter reuctor,  Uhls prollem czn be altacked Ty (a) varring the throaghput to the
reactor, thsreby chenglng the heet lossea per soand of ceal, (b) preheating the =%
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TEMFERATURE, *C.

Fiqure 46. - Effect of temperature on viscesity of thres coal-ash stags
fram Reck Springs cozl.




5,5 senatant througkput, apd {z} lagglng the reactor to reduce %he heat lcas ner hour
frem the ragotor,

; o, To deternine syatzmatlsally the affgoet of resctor depth cn sarbon zonversion
% at sanstant OE¥EEL- and atosm-to-coml ratica and at constant fsat o3 per pound of

f ooel, Tt 13 sxpacted that this “nformatian will yleld an smpirieal szpresslom for
 the kKinetlics of the gapificetion reactioms for thie %720 of reactar.

3 3, To investigate <he offect off dlamster-to-depth ratic of the reschtor and tke
E orfact of the oumber of inlet tangential ports on the carbon eonveralan, The remults
b of theae teets shoud lead o & ratlongel deslgn of the vortoex-lype reactcr,

: 4. To operate a newly econsiructed coal distribuwcr 1n whizh oxygen rnd conl nan
be Pod togother and thershy determline whether the irtroduction of cxygen wlth the
aonl w11 affect the carbon converslen wits all the cihel procese Tarlabless maintalned

' fme test was ruf with thes vortex resctor using & low ccac throughoat, As pmre-
E a3 cted by the thermoedyremies of the prceess, the higher heat loezes psr pound of moal
} ot thess vondltione resulted ir dscrensed carion comversiona, Teets were made with
 rohentod oxygen and stemm, trom which mreliminary caleulationa inidicate that the
remulting incrsais 1n carhon ammverslon le aspprozimately taat predigted Ty the thetrmo-
Aynemlics of the racood.

Preliminary work on = nock-uz of & vartex reaztor indlestes that (1) the rough-
‘noEs of ths vordax wallo bas a marked effact on the tengential velceity in tha vortex;
E (2) there is rair sgreement between the sfatic-pressurs mothed mnd the pltet-tube
wathod of determinise tangential veloclty: (3) incrssslng the number of tangentlal
gmg parto from twe to eight dld net change ths tangsntial veloclty in the vortax, hut
when cnly & slngle mort was used, he tangential veleolis 1r the vortex wao doereansd ;
land (4) ‘neremsing the vartex reactor desth fram & to 24 inches d1d net chunge the
ftangentiel Teloelty in the vordex,

h The probatls viacsosltisn of the slage of verlous temporatures Irom the Aah of
three differen* Roex Sprirgs soale wers computed and samparcd from the standpolnt of
fthedr atdlity o be tappsd from gasifiers. Flgure L5 shows tae alag viscosity In
‘polees ag & functicn of the slag temperature. Thses curves are hased upon the ssoump-
tlon that thae slag is empletely ligquid at sny glven femperatire. Tf, howsver, =

} 6olid phaee tegins to separate, trs slag no lorger behaves as a Jewtonlan £2uld, and
 the part of the curve in that temperature runge le ool adplicabls, The calculated
temperateres of criticsal vlacoslty, T,y, for the thres semp.ea were: Mo, YeEOEL
2,600° F,; %o. LAGSH, 2,2509 F.; and Wo, begel, 22509 F, If 100 polses 13 scaumed
&3 the mazimmm wiac>8iy that can be tupped wlikeowh diffieculty, 1t cpuvears that
Banple Ko, 4692L goild bo tapped et 2,550° F., whersess Ho, LE5S% would requirs
L2700 F, and Ho, hE06L, 2,530° F,  Ae the slng temperaturs may be hlgher or lower
than the gas Lempsrature &t the tep hole, devending on the dosign of thes unit, opti-
cal pyrimetsr meesuremsnts of slag temperotires affcrd the best means for correlating
 these dets with actual performance.
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