Pulver red-luel -Gasification Pilot Zlant

= ormoas of the 18rgs pilot vlanl and the genersl ackhewmc Tor cArryian on the
expsrimsatnl work hivs heon mtlined in she ~esort of the Secretary of the Interior
or b Symsholic Ligu'd Fuels Act for the period Ja~-uary 1. 1947, to Dzpedbor 31,

U

T= "Gh8 -his werk heg becn cervicd to the zolrt whors saccesslu, gna II'Fins Tuns
hsrs ocesn moedie Woth sironply coking condl from the Uppsr Treeporh bhad. The Feuafbility
e wrsdue ing dghly superkosted stesm betwsen 3 JEO0T and b4 ,DCIC'E' F. wusing fiwed rolrac.
town wolble hods, has Tesn Ademenesratoed.

Ir the oourac off Lhe werk this jenr, 1+ BbAz Lesn Jound neceasnry to medily aome
i Tho ::-ri{g".naxl deaign =nd eduiznent 4g osutlined Wr I. D, fchoidt, J. P MeGes aod

M, T. Sleoe A

Nhomges Ix Bwoacrirerial Fraccdure

The origimal pecsdice coptemplated the use of dalemite pebhiea in she gtoves
o saqmerbeating thn el Fxha slive tegts dencosbreled that chese pebbloo could
ot Te oointored ssrisTuczorily n She cguipment avallable. Unlzeas thess psbbles can
e mipnored o Zhaaed over om The nwelace, ther are not ipert to guwean oT water vapor
wwd e peeres-e on atanding,  Werk then was Iicne with ™Uklee made by ile Wegtwaeoo
aro ko fs "3ps WelsT Pericluse Pebbles” and are composed ol 50 percent
Test rund s becn mads In A osrall Surnace where the pehhles were
L,opn® 7Loand sk jucted to severs lhermal ghook. Also, similar
qed gyccesalvlly in atoven clsewheora nt Lpmreratiures excasding
wnera quentstizc of Those vertleg have been chtedined for che stoves
i b Lbe wofraclory melorinl uned B2 lire zhe s=cveo, o masnediis brick,
K i aplmnnfavA chommerar I ol 3 500" F.. ospeTwhlun hiae teen limltzd to thet
gpeent e mep tla Lopoo Liw petWlL teds, &2 —o-=d ix the tast rims. However, therd
tmn heen developed reciHrLly & Buperior tvpe of magnesite trick, which 1is roportad i
withotawd aperating bomperatures gxceeding 4,000 ¥, Arrangementa ars belng made to
chentn Lheoz bricks to Liec the atowen.

Tn the previous rodirt it wag noted that, 1n the liner commacting the atoves Lo
ine pgna zenoralor, siiling wrics valTes had been inztalled teo rravent conlamntaatian
at the "meie™ ses with prodaets of zembussion from the ghboves. Thane volves have ngb.
eoved gatliainotory; z2nd, wrile Lhac Askasis cootrel syatcn hag worixed wery well in
voicteining contralled Jrzeglac airferentiale between the stovse and the generetor,
it iz weilsves wiwen & velve akerld slso ke wsed. A woter-cnoled allcoy-steel valve 18
iy A=alipned.

nmy lea szacs limitasions, the —me of 4 prenstater For the combustilon asr to the
amove Turmers has poed alimimmted, and ths air supply is errichsd with omxyger 10 atit
“he flowme cemperatores needed. This wRkes ~he experimenial work simpler ond avaidn
arror, Iur the cgulwmions ragulemcrt: for weheatsd aly can ba celariated =asily.

Experisnes nd indzes -has she origizal burnsr degign for tle Btoven, while satlis-
faoLors Tor LWats work, probably will casAe qefeicultr ir large-scale operation. eV
des-gns ame aeing studied. -

. _-_-____-"
37 Gohmidt, T.. D, MoSee, . F,. Ed Slon, M. 0., & Pilot Flart frr GReifying i
B Poesared Onsl nptrefned in urymew and Slean: Chem. Trg. Prog., vol. b, fetoer

1948, mp. TIT-TH
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B. I. 4456

Test rung made in Cetober demonstrated the zracticability of injecting the coul
y1th the necesRary nxygen needed for the process, and the coml wili be Irtroduced in
this WY rather than with carbon fioxids as originally contempleted. However, the
nerator Bnd coal-feeder dsaign ia such thme, should the inlroducticon of carbeoa 4:I-
e be desirable from the atendpoint of process coptrel, it also can be ueed.

Preliminary tests cn the lwidized-soul feeder, descrlied more Tully letsr, have
yoan verY potiofactory. Ths uge of sight glagees in thke coal feed lines lassend dan-
at feod irtertaptisne. Conseguently, it bas not heen thorght necessary 1o 1n-
gta1l the het charcoa]l chawber in the exit-gas line from the generdtor. Exparionce
eloewhere Bas shown that tha use of such a chember would introduce serious cperating
probleme owing to stoppeges From the material carried owver Intc the zaz siream. The
preiicizery test =uns with coal alec indieatsd that mincr fluctuwaticmz in the coal

feed did net cause eerious interruptisne in the ghe mika.

~o supply the larze Tolumes of oxyeen reguired in the piloet plant and for cther
staticn and experirental use, & Liade Cascads sysiem haz beer installed. Ldquid oxy-
gon is hrought in by tark vrucx and waporised st 2,200 p.g.l. Into large storeqes oyl-
jpders. A Clark mohils unit is being maintained ag atend-by equipment.

The pressurized coal-feeding equlzrent mentioned in the previsus relort has been
recelved rocently but hee not yot beern placed in Fepwvice.

To obte!n nDora accurata end continuous records of the temperftures in the etoves,
pediation-tyoe pyrometsrs ard receording equipment hava baern ordered. Thego 2leg can
geTve &a coeoLrol anlts for the keating-ges wupply to prevent overhssting of the
refractorien.

For meadurement of B4eenm tempertftures in the range 3,5009 to L,000% F,, =c
petisfectory cormercial ipestrument ie aveilatle. In the vourss ol lhe work, one of
the rohlems heipz investicated is developwert of such &n inatrument. Of courBe,
epproximtions oan be arrived at by wsing check rume at lawer temperatures, enlou-
lating the stean tewperst.me from thet of the pebbls bed, and by weasuyring the tem~
perature of the refraciory Ilnirg in the stesm lines, but it ie belfeved that better
mwotheds czn bo devioed,

Zome of the autometic equipment for cootrolling the warious cperations hes not
been received, but preperatory work hes proceeded. Frotect!on ie being orovided for
the operuting area, anl varlous wiits are being instalied for rezcving durt and im-
Turities from the gas. Flzgres & and 53 show the pillet plent ua 1t appeared esrly
in the year and the relstiomehip of the pebkle astoves to the gensrtator.

(utlire of Experimentel bata

The pteam rume of Saptamber 1GUS sheowed very good efficisncy, and data on twe of
them follow in teble 15. As previuvudly noted, the pethle-bed tempersture was limited
te that which the re’ractory Mning could stend., However, the low temperatwrss of
the preducts of cosbustion leaving the ptowes indfcate good heat recovery.

The ceal runa of Octoker, cato on three of which are presented in table 1,
8long with data on the stoves Tn table 15, show that e sustable aymthesla g88 AN be
Prefared, Ko attempt wos mode to record efficicnci=e in the use of oxggen, for che
TRin purpoees of the rum Wera to teot the coal-feed device, determins the navure and
location of slmAg deposits in the generstor, ant obtals some idea of the nature of the
terial enrrisd over it the zme atream,
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B. I. WLeé

TABIE 1%. - Hesultr of September 23, 1948, steam runs un gioves A aad B

BECAM-T WA HUHST™ savsrsrvssannnnnrrrnrs feraaaaaaa ceeeae 1 g -
Total LetUTbl e vsrraaranscanpiverraasresrsinnsns MWnates 60 1hn
TIREE BLIE .eeseseea o Pl BT (GOS F,, 30-in. Hg, dry) b, 140 4,110
Furrer naturel gEE .. ... et erm e R, ca. 650 E75
Sxywor focn "ascade @it L. iiecaiiiiissa e, do, Q=2 920
BHoaml TTETodUREA vuvesvneennrernncnantennveesens 1L, s 69
Oytirel preometes 5t ton of abble bodi A B A B
Temp. &t &tart of run e e T 3,0 3,335 | 3,568 1,135
TEMp. Bh BT 07 TUIL vecrreraarancinsisovrnonnes da. | 3,562 3,435 | 3,840 | 3,4
Bve, wemp. at enl of Glast peried ....e.-oa.ae A0l | 3,502 442 | 3,552 | 3,456
Thermocouple 13-in. in PMrom side anéd 1i-1m. atesrs nohtom
mir shell:
Tamp. @t SEETT O T «vevrrvanrrrsnsaseianssnns Fa | 2,087 837 886 71
Temp. &t snd of rim ..., eer e ey eruassraas OO 885 832 BeT (g
Ave. temp. al end of blasl period seeeiren-raes doo 553 BAD TE3 593
Ave. Semp. &t &nd of sieam zericd ...eivenssaae do 360 f2s 728 079
Therrocouczle in pebble bed Z2-1n. abows botiom of stove;
Temp. ab stert of TOD .reeerabrariersrrrraanans op, | 1,71 | LL7ie | 1,100 (L1
Temp, AL BTL 0F TUL weenereecncariorononssanans 30, | 2421 1,ke1 L33 433 ¢
Ave. tewp. at erd of D.8St DEriod ...s..s....e. o0 [ 1,581 1,563 oo | TIg
Ave, terp. ot epd of oteanm period ........ vevas do. | LETL| 1,360 75 oM
Theraecouple 1n products of coTfhastlon cutlel at bottom :
of annTe:
Terp, At gtart of o L.vnavae oo, e heasmamaman “F. a7 T 366 hey -
Tewp, AT BT OF IUL avsearresonsaaesracnararsrs 300 h2g ST 2hT o7t
Ave. temp, at end of hlAet period ...... teanees A0 L7 65 292 3l
Ave. tamp. &t erd of steam perind ........ cives dO. 279 392 227 20

Batimted Lerpernzme of superhectcd oteam fram stove,
sasurineg same temperaturs diifarence betwesn pebbly
bei ard pupschezted stesm Ba in previous runt - ... “F. | 3,180 3,102 | 3,230

3,133

TABLe 1l. - Prineital results for selected ecofl rune of Jctober 12 apnd 13

i on piiot-plant generator

TAEE 2o ivar s issrsanavasaattsscinisanrrrarney | Dekober L2 | dotober 13 Dctoker 13
Corl ruv Akl SEecn-Tun tHIbSY sesrsassvivnerrara 5 = 3 :
Coal T8l ceeeeau-- i aamr e arar s vares 1B, 130 150 150
et running tIme ..e.ee-ssraceres-snsans Biautes 3L =R 55
Lversge “zed TALE .....ssreasnie-e. 10 coal/hr. 230 ! 155 164
fmygen suppliied t2 coal feed ]ine betwean fluid-
izer ani gemerator ..... Cu. £t ., (B0° F.,
30-1n. Hg, dry) 395 1,200 1,208
Czrpen supplied to auperheated zteam betwesn
Foyster sioves ard goneraber .... ou. £t /e,
{200 7,, 3C-in. Hg, dry) 1,325 o ¢
Supertsated Aateam frow Royswer stoves .. 1h, /hr. HC6 Lug L35
Generator "make''-gas wanlyois:
GO0 wvsvererannrarionsrinsrcasss-s JOTCENG 18.% 17.8 - 20.)
05 eeiaieenaen T (o 3 1.3 6 2.3
TIl: uvesrcresacarnnopasasnuonssnss Q0o 2,7 1.1 2.3
- PR T T 47.5 b1.3 k1.9
CD Fe P dd anansnm NI PR R RN R ] ':‘»’-{:'- EII'II!{ 22-9 19‘5
T vvvarrareessnsosrninieianneanes  do, B 2.8 .8
Ho (41iFFOTERCE) sesvsrecesnaceane. Ao 1.6 13.5 _14.0 .-
100.9 i00.0 100.0
290k - 50 -




E. I. a6

- Priceipal resulta Jor p=]ented oAl runa of Qesnoter 18 and 12
or. pilel -plant gersratar fCont '3,

TAIE 1k,

ﬁEEfi.“.u._.“.”+“.“.”.“.”.“.”.“.' mioper 12| oetober 11 [ Gotobor 13
foal Tun and stesm-Ti QUMEET ee.--. .- e asa e = 2 3

E?erﬁﬁe Tampera-ure of EEUoTELOT pt Lisrmosouple
inte ws followa:
0. G-ln. below inglde flcor and 10-im.

above bottom of ooteide ehell «vvee-s Op, 2,135 2,187 2,168
+,0. iratds gemerater B €%, O In. anove
postem of owtaide akell .....ee...oe0 dO. 2,534 2,530 2,543

T, outaide of L-1/2-in, carborundum
linfng and 5 [t. 9 io. A%ov bottom

cubaide BHELL .asrrr-sssssaernraianss Q0. 2,350 2,360 2,385
T8, inside gensralur 12 ft. 9 in.
abeme hothom of outeide shell ....... do. 2,396 2,359 poLan
.0, ilneide gpasrator 17 f&. 9 1inm,
1 nhove Dobbtom of uutaide shell ....... GO. 2,29k 2,335 2,350
\ gezidus in "make"-gAe WEBH WALEL. ABh
CEISETSE 4 s mace o siatssrasuatoassarcasas PATCENE i 26.6 3.5 75.2

e

) TARIE .5. - Royater gtove dats for aglected coal rurs of Octoper 12 and 13
5, on pliet-plant geneTatar

DR wv s srrearosistositnnasanssianrasnesnninire Arrober 12| Doteber 13 [ dotsker L2

Cogl run £nd Ateal-Tun DNUEBeT .e..vaaaceranivrnr 5 2 E
Totel length Stelf P .. .ceeeoaio e mi mutes &0 TO £0
Pumer mir to Royster pebble B4oVED .0 0.5, AT
(s0” T., 33-in. Hg, dry 4,800 5,150 5,180
Burner maturel gas to Roywter pabiple atoved ...
s FL.fte. (409 F., 30-in. Hg, 4ry) gLH g+40 )
Meyger. AGled 50 DAIOST ALY c.cicaoairaaaeirs da. 1,155 gB2 ulela)
temm to Royrler Aloves L iac.eeanacvnann 19. /hr. = L5 ligs
iy E A B A B

Cptical pyrometer at top of pehlle wed:
Temp. at stert of T ... e OFL[3,EE0|3,000(3,550( 3,720 |3,TI0 5, 600
Temg, At @il of THUE eercssrrvascesraiee 90 L ELE |3, 72003, 60| 1,740 (2,620 3,600
Ave, temp, et erd of blast perisd ..... do. 3,552 |5, 8673 ,6h5 3,500 13,643 13 70

Thermeeougle 12-in. in fpam 24dn ond 13=in.

aghore tottorm of mAin skell:
Tamp. At BtATL of T easrcerscavasanss op, | To6| 826|1,012) 879 499 JHES
Tomp., ot ead of T eoaprvrrenrnirraes ac. | G8L| Tho| B39| Bkk| TET] BOL
Ava, —emp. at end of Tiaot poriod ... Ao, paEE T T ey 869 25 Mr
Ave, temp. &t end of stsum perizd ..., do. pRZ | TAL| S0 85 828 772
Thermocouple tn pebble bed 22-in. abhowe bottom
of sEtove:
Pemp, &t OLATH Of TITL wecrserasresinrs ep, | Ls1| 7167,475 (1,371 [L,L14 (1,060
Tﬂ@.wtmﬂafrwi“.”.“”.“”.“.dm a1 A20|1,11411,185 14| obg
Aye, Semp. 8. ond of dimat period s.... do. . w1 | BE9lL,2T8|1,2Lh7| 960 1,061
Ave. temp. &t end uf atsam peried ..... do. nEY | 501]1,178(1,133 | 909|1,0eh
Thewroe oyl e in rreoduets of comphustion cutlet at
bottom of atoved
Temp. &t @TAFt ol TUD «eeocreesernorece op. | seal zm| s12l werl| 388 aeb
Temp. at end Of TLI wovnarnurannsrmans do. b 310| 3bmp Lo, MWD el Lol
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E. I, k=6

1

TAHIE 15. - Royeler eiove deta for gelected conl runag oFf Octoker 19 ard 13
or pllot-plant geaeratar (Cont 'd.J

Tate rerearnmnn- s e iarieiaiienes esen.s| Qotober 12 Qetcber 13] Seteoer 175
T [ = 1] £ 3| A 1¢®

i

Tegrmscouple ln productg of comb stior outist at
tottem of atoTe:
fue. teop. at ound of biagh peried ... R, g1zl sEz|  Bas| 486 32| by
fwe. terp. &t end of eteam period ..... da. oa8 =270l 236l 322 2hoj 318
Esiimaved tempe=sture of 2uperhgated dIiesm frur
stove, apeuming fame enperstuts Alfferance
tetvesr sop of weblle ted and superheeted
Stenp A8 in Ciral two Tung of Ootober 12 . #.)2,350 3,060]3,050]| 3,080 2,040(3,070

rro gctel Progran

waaed on the work Lo debe, 1% Appeara thet the fuulemental approach to the wraha
lern ie sound. During the surceciing months, the mechanice of the operetlon and con-
siruckion of ths petble sluves will bs completed, ro that data for larpe-pcale deaim
will be availevle. It will he necesssry to conduszl extensive tesza to determine the
“wint method of cosl, cEygea, and atehx injection. Metheds Zor Wwndlivg 582 depoeita
in the generater musl be worked ok apd the protlem of dust remowel from the gas
ctrean otudeh, Aldegmie zupplies of gas [or the stuly of other purifirazion Froblems
will ke avmilatle errly nezt FyeBL. :

prematiec Feeder “or Finely Idvided Splids

In the courss of development work on the pasltication of pulverized cosl at the
Svnthesis-Gas Frofuctich Ieborsluries at Morgentown, W. Ve, £ merhanisn to feed
7ipety pulvarized coal to a reactor bacane LAcESSHLY. The feedor deagribed inm this
report wag developad to fill that nead, but it ghould be zppliceble to the fesding
of any tinely dlvided soldd.

In the gasification of pulwverlired coal in ertrainment, the total residence time
@7 2 coul particle 1n the geeifylng Aone i prchebly, et most, sbout £ sacond; heoot;
[T the sosl feed varies bver even fractions of & gecond, then hoth the ratic of cnal
to gasifyins agents end the gas sempoeiticon will ety wldely, resulting ln poor opEr=
ation. Although this sverame rate 1s rteady, mechandical feeders Aare innersnlly -
atendy over short time intervals, Thorofore, a pooumatic Feeder was dezirad, with
fha wolume of conveying ase Eapt to & miaimum,

Fulverized cosel, wher Ilowing by gravity, often sticks to the walls o the coos
teiner smd arches over the ppening. When kept moving clightly by a gos, howevaT,
pulverized ceal flows =aaily, even through small-dismeter tubsa. To meke uac of
this properly, the feedsr dcccribed kepein consisis of & fluidized bed in which the
coal 1s kept agitated, a fluidizing uir outlet, azd & coal-delivary tihe. The coal
and tha couweying gas flov througn the cosl-dellvery tube Prom the fluidizad bed W0
the reactor, while the fluidising air used is ventsd frem the toa of the fluldizes
tiasn chamber.

] Esmtlun

A dissram of the experimental apparatus 13 showe 1n figure 4. 4 b-inch, Effhad'
ule 4o pips, 5 Jeet long, i usad as the ,luidizatior chamber, Coal ly cherged 1wk
the apparasuzs untis 1t [s shoud oae_half “ull. 4ir enterz st the bettom, ie :
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