TABIE 5. - Suwmery of date from rung made wlth varioug steam-ooa.i ratios

Raw-coal Oxygen-| Steam- | Stesm Carhon
Rm | Tumber of rate, coal caal temp, , conversion,
Na, burners b, per hr. | retio ratio °F., percent
21A 4 1,340 9.8 1,43 1,695 81.5
21B R 1,340 9.7 1.ko 1,695 8.1
2k L 1,310 10k 1.84% 2,117 87.2
338 it 1,500 8.9 83 2,0h5 84.9
_33B I 1,500 8.9 83 2,000 78,5
Tk, coal |5td,c.f. Op Average
Coal per per cone
Rur | Number of |resgldemce,| M std,c.f, |M std,c,f, | Economlc| temp,,
Nc, burners sec. o + Ho 00 + Ep factor Or.
pla L 3.9 39.6 338 78 .4 2,350
218 4 3.8 38.2 37e 754 2,450
ean b 3.2 36.3 - 378 4.1 2,540
334 il L0 37.6 382 75.8 2,460
338 L 4.2 39.6 351 7heT 12,350

The results obtained from these runa ere scmewbel poorer than the beme date,
although the differences are not enough to be truly significant., An snelysis of
the effect of the higher steam-coal retlos would be gulte difficult, gince not
only the mass of steam, as affecting gaslfication, but also the resldence time
and thermel plotire are changed, These effects are treated theoretleally and In
conalderable detall in thesl?apers on coal-gagification kinetics, by Busche,
Ratcheldsr, and Armstrong.z

The princlpal concluglon to be drawn from these data is that the verilations
in operating conditlerns as noted have little effect on the gasificatlion results.
Thus, it wes concluded that within the limlts of the egquipment available the prime ::
varlable affecting gasification performsnce of the Koppers gasifler was the oxygen-
coal ratie, : : o

Pata and Calcoulations for a Typical Fun

Method of operation and data and semple collection during the runs have been ..
dsscribed, Data from rim 18 have been asslected for the gwmmeary below, In many o
respects this run was congidered typleal for this gasifier., The conditions of SEA
operaticn =re well within the limits for the tase rwms, and the results check closely.
those from several other runs (17, 238, and others}, '

A1l gua Tlowa were measured by orifice differential meters and correched to
gtendard conditions (60° F,, 30 In, Hg, dry).

Fach hopper of coal used wes welghed and sampled for moisture snd mesh
analysis, The analysls of the coal from the car used in the test was taken. If
these overlapped dwring the rum, a sample from the run was composlitsd and enelyzed
geparsately.

e

8/ Busche, R. M,, Batchelder, E. R., and Armstrong, W, P., Engineering Acpects of
the Kinetiss of Coal Gasificatlon: Ind. Eng. Chem. Vol, 45, Fo. 9, Sept. 1933,

rp. 1856-1878.

5894 - 16 -



Typical Dats for Koppers Casifler

Date: Avgust 29, 199
Run 18

HOUTS durationl.o.la-c--v;---;ao..aa--n-------:-ano.nna----.---.- 3.0
Mumter hurners Oper&tEd-..a...,..-...-.-.-....................--.

Raw-coal LR R A 1,976
Proceas Cp L L Y e TR o 19,690
Stean TBEO et ine sttt tiei e s te s e ra s saaansaasl 1D, fhr, 1,800
Oxygen-dry coal TALIO. i estd e, LD 9.8
Steem Inlet Lemperatire. sy uuiiee s eennrensenssrnrernnnennnnn. OF, 1/1,70
Syntkegls gas cutlet oS R E o = 2,205

Synthesls gas enalyses, percent:

CCEI.O-l--t---..ll.l.l.!llli.t-llG---DoIllt‘lOllolnnn-o.-...... 15-6
Eans;-caclnounaanculno-----uo.l-‘on..o---n----c--ola.oa--a-.--. 37-8
CO .ol.a---.-----.alocnoa-cn--..-----col;luoat-----o----oa¢||.n he-g
Cl+ A L L I T T S, Onl

Synthesis = S s B s e 63,800
ey T Y 51,490

Total carbon gaslfled. ot et e v cv e el pETCERY 83.6
B.t.u. efficlency (heating valuc of gas/heating valuc of coal),..
e iebeaniear et iabseraaaasaraneaeras0enasasaPETCEDL 63 .8

Roatics per 1b, raw coal: .
1064 L =, B Ve G4
Fteam B e R s O 0.9
Stesm COLEUMEA . | vy ausaannnvsanssnenosansnsnncroaceneronnesalD. 0.1
2.3
6.0

syﬂth&ﬂis sas-‘-Illl‘Iﬂ'l.’lll.l---t.'UIOIIl"‘l..ll---sthCQf. 3
o + CO.stdcf 2

Ratlos per std,c.f. 1004 02

Synthesig BB s ruaansasrrattneannnnnsronssanaraasnasss d3td,c,t, 3
EQ + OOll'..nl.Clll.-l.l--.-olll'illtl.llonl-tl-lllill.gtdgonf. 2.

Ratics per M std.e.f. Hp + CO

1004 L T = . S - Pt ot 3
Stesm intr'oducsd.............................................l'b.
Stean COLBUIOA .+ s v vvaassuvanarnarrracsnsnnssssancennnneesslb,

o
(RN R bl
MO L i R

' Ha"co raticcyv!vcllu‘l|.0.-;------u-olllo.||a¢o-ctc.0-¢-¢;l.l.t-l o-
Gaslfier cope temperatures, °F.:
J North cone.ll-llll'..‘I'-.l....ll.I‘.l---1.'.".......&.-.--'-' 2,&0

South Gone.....-.o-.....;......-..--....¢...............-...... 2,630

1/ Tstimeted from obeam temperaturs from pobble heater and normal Lempere-
ture drop in line to gesifier. Thermocouple In gtesm 1ine at gazifier
was out of order In this run.
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Typical Data for Eoppers Gasifier (Cont,)

Gaslfler outlet Lemperatlire..uyeesssrnsrereneesnrasasrornnnas B

Psbble-heater temperatures, OF.:
North combustion Chamber...ueeesecseasetoassssnasaensnnannnanss
South combustion chamber.....ivseecvrvrsnvvasnsarsrrcsnonannsnns
Steam Outle-bco--a-oooa-oc-n-cncoo-o-..c.a-un.--.--;-o-a--an--un

Stack temperature, pebble heabter.........sessrasssscancanas OF.
Tempel‘atlf.{'e Of pebbles to feed.er....-.u LN I I IR N R R AN N ) an

Synthesls gag smalyses:
Number of samplestoocc|||||a.ln.tlc-.--u-n.-t-------liu-a-t-ltl
Mass spectrometer emazlyses, percent:

cog"llllIll.ll'i..I.II'I.II..'II!‘.Illlll.lllllll.ll.ll‘l'l
H2.l-ltlldllv-s--a-.--.l----.-t‘-t'Q.'Il‘.--u.-‘-....tu!..-’
cO--no-------.-----rn-cl!.lalsilloounlo--ciloolllulalol‘lll.

CHY 8NnG Nigher e i csueanasrsanaansonasastssasusesnaransrnan

Na--.--o-----n--olllaoclllllluulloolo.lla-c-lou.coloonI.O.lt

A

02!!‘...tI‘HIci.iU‘llIlll...l.'Dlll‘lll‘!llllll'lll""!.i"

LR I R R R I R R I B N I R N A I R R B I N A N NN I I NI 'Y

HQSOQOolnllilliao-cl--ul.-.n-un.----------o-..--an---llnolno

Ee + mvltl---aloll.olololllolloul.oluouiliantn.onlnuuontcc;

Groos heating VBIUO. vevevsvansensenanceasesnnsnssssBatil. /oufi.

Synthesis gas analyses:
N.l"mler Of smples!|‘.lll.ll.'l"lll.llil.ll-Ill'.IIl.lOQ.ll.-.‘
Orset snalyses, percent:

-
Coall!l.t!'.ll...0.It'!ll!llcl..l!l!l.lltllll.l'l‘l.l.l‘l.l‘

CO-.---.—-Q-_---.-----.;.-.--o-n.u--.-;---.-a-----c-'.--.-.--

OQ.D.-..;..a-l-occco-c-aa-..---c--------a.----.-..-nn-o--..l

C&I’bcﬁ iﬂ a'Bh"l‘i'l'0!!lllllll.’.ll!l.l!il‘!l'.l..lill."percmt

Oxygen flow;
Orifice meter..........................................C.f./hr.
P T s sausnnseoanasacssnsanransnnsssnnsnsanannnsnnsasisapercent
Saturation LempeTatiTe, . cryeessrsssonsorssasossrsanasencosescls
FIoW BT U S s ss s sanrenasnnssarcsaassssennnessransnsessF,
e oo £ o e « I 1 9~
G BV i iies e inasnnananeratsanauonnanassnssasssnsunnanonis
o o o s [ ad e =14
Flow correctlon fo dry-proce0s Ooueeeeasisnessatncasarisssosacs
Process 00 F1oW.e,seeesssnvosrarsaasnrersesesseBid,c.f,/hr,, dry
100F 02 FIloWiceinenaancaansnnnsanensoaansnnssottdic.fa/hr.) dry

Synthesls gas fiow:
Or1E1Ce METOr s vt eeivsennrnvrnnnsanscrnnrrnnnranseannssCols /i,
Satureation tsmPEI‘at]lre..a.|.|| TR ttll00|§0l|oooli-oo'vo'olnoF-
Flow tmperattlre.l...IIIIIIII'II-.'II..ll..‘ll...ll.!l..l.‘.DF.
PO U . i cienesainanriananassaracasnassansnsvansansasaille H2O
Gas gravity (referred 10 AIr)ivesvsvrerrsvasassnrsnscorssnsnsss
MOiSt—LlrelI.Il.I‘lI...II..Ol..l-.ll.l.llII.I'I..II..I.‘.‘Percmt
Flow correction to dry BB .. eveivicrresitvanrrnnrvaacnarsassuasna
Flow of DRY Synthesls G8S.ueesvecrccesssssancssessostdoc.f, /b,

5894 - 18 -

U

O OD oW OO0\
e B Ul LR A e B4 o T oY a3

o
-




Typical Data for Koppers Gasifier (Cont.)

Steem Flow: 0P LT1CE TEVET v sssreuernssanssrasssseeeeralbs/hr,

Carbon conversion:
Total COrbDON I- £O8Lu.sussssssersvscsasersnsannssnsssnald/ir,
Carben in synthesia gas...............................lb./hr.
UnCONTWICA COTDO e as e savssorsuvnorsensnnanannrannsnaslb /ir,
Tatal carbon gasifled....iuiveiaasassassnssessaeesssaporcent

Tydrogen from steam, 1b. fr.:
He in dry oymntheols @o8. v rscavnssvasavorsancncsentanasasans
Ho FIOm COBL, cvevrrnvroasnansnsaaanaasorisessssssarannnnsanss
To from reccted SHeAM, .. v ssiserssrecnnscnrasatasistsnnsonans

Oxygen from gtesm, 1b, /hr,:
0o In dry aynthesis BB ..eereaaacacanssasrrasatnsssernanronas
O0p Trom OO L. seenessesvsatsnsssasarensensmaanasiaasastanrarnes
02 IN PrOCEEE Dl uurererresrsscassarserannsstssacnsasanaisnoncs
0o from reschted SheBM, suusresrtrerrsrranrtansaasareraraaarsess

Steam consumption, 1t /hr.:
Reacted steam (hydrogel TIgUreS) . cuevensssersnrrarraarasasass
Reacted steam (oXygen FIQUrcs).euseeiieerersrssearsasastssnan
Averege reacted gbCam. oo, siiasstaresaanrnrrsarsansntansranns
Total shbeam Irtroduced. .. i eaasrurscasnnstossnasssnnsnnarans
Unreacted Stotm. . ses e sanssstsssnassrovnrssansasasrnsnsssssans

Thermal dntic:
Heat logs from gasifler.....ssvessnsesn...aillion B.t.u./ir.
B.t.u, efficiency (heating value of g_as/heatiug velue of zcal
16h BEELE) uuussrrreronseransrssannsnnnsrasaanseasssspeOCEN
oot 1088 .. eanssasresevrcansanannssnnareasisssporcent of Input
Thormal balance LEmpeTatUTE.., cusverresssesscsssvssoasrsen Fo

Pregaures, In, HaO:
OUt of WASher =000 lEr vy veosvssasnenrabtatssasrasssannaacadens
In pulverized-cosl DImf . iversvarsvasrancreararasasnsrrronssse

0n booster p.{'essure............------------:-----HH-P*S-i-é’-
02 north mizing NEAAET vsvn vnnsnnansovirsssasnnansesr-PeB.loge
05 soUth mixing NeAdErseesceessrrracnvraninessasasareDeSologe

Tn stesm section, pebble heater.....iescerarasaasane b8 12,
I Tired mection, pebble heater.......oevevseasines=oD-8.1.8.
Differentisl acrogs neck, psbble heater..........eve v in. H20

Coal analysig:
Mois'btlre.......,.............._......................-PGI'GE’—“L"G

Titimate, dry basis, percent:
HQ..-:nc.ooaaon;-no-u-.--.----.oc--.ac-cclocccc-.-----.--.
CIUUCD..'ﬂldt..l(.(lll."‘.l.'.Il'."U..Il.llll‘.!l...‘..l

-
I\iEoc-o--.-c----y---.,------tnlqlc-l-.ln.--u--..---.ccuao.ol

89k - 13 -
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Tyolcal Date for Koppers Geslfler {con,)

Goal analysls (com,): L
Ultimate, dry vasis, percent (com.}:

D 4w asausoasasosnanettsssastssrasesasensasatnanetasssrnas 12,6
Sou.caouaa-nv-;---------oo-----nu.ou-aocﬂgounl;-rnnc ------- 0-9
ﬁ.Bh ---------- YR IR R R E N N N N R N N N R R ] TEIRERERE 5|J+
Net herting vallue,.,veeosansssssssasensaeeasssaisto i, per ib. 12,728
Mesh anelysis, percent passing:
AO-METN . s ussrsrvrorsansrsanns eressenrmtarttetantsn s arnrn 0.5
100-megh....n.. Casaeanessidnbrarnar e Er T L aBa anan tetrenaann 97.5
PO0MeShesurssnsnrrvassssnsunas B57.5
L YT avaean 73.0

The total cerbon gesified ls calculated from the coal welghts end suslyses and
muke gas end lts enslyses, thus:

Lb .
Carbon in coal (1,9/6) (0.966) {0.T42) . uievveivsninranens daeares 1,41
Cerbon In gas: -
co  (63,800) (0.429) (?%) ......... 867
cop  (63,800) {0.156) (%) .............. 315
O}, (63,800) (0.001) () eeravvmnunnnnnens 2
Tot&l C&I‘bOIli‘r:l.g&B........;..--.....-... ------------ l,:[AS‘h'
Carbon conversion (1,184/1,L16 z 100).uiiseevarenuesnannas 83.6 percent

This is checked roughly by determining the smpunt of carbon in the aal and
welghing the slag from the rwa. For the (-howr operating period of the run ashk in
the coal amowmted to 620 pounds. )

Although the weight of the slag from this rwm was not obtained, an oversll Ilgure T
of O percent of the welght of the ash in the cosl charged was cbtalned in runs 19 through -
40, Ueing this, the welght of slag would be 620 x 0.09 = 56 pounds, Slags were analyzed
and never found to contaiz more thean & trace of cerbon, Ther the welght of ash that
would end up in the settling basins would be 620 - 56 = 564 pounds, Dust analyses in the
scrubbed. gus showed only & few grains per 100 cubic feet; nor was there ever any evidence
of tar or organic condensete Trom the "make grs." Thus, therse was no carbon to account’
for iv these materisls. Tho carbon content of the ash was 65.5 percent, from which $he.
total welight of ash (plus carbon content) was 564 7 0,335 = 1,680 pounds, with a net
carvon content of 1,116 pownds. This would be 186 pounds carbon per kour, In all, 1,416
pounds per hour of carbon was fed with tho cosl, Thus, the converslon was 1 416-186 =
87 percent, Thie is about 3 psrcent higher than the flgure obtelned from 1,41 .
gas production,

Stesm reacted wes calculated from the difference between the hydrogen In the gas and
the Ekydrogen in the coal =nd also from the difference between vxygen In the gas end oXyBS
fed to the gasifler, both as process ozygen @nd oxygen in the coal, The agroement be-
tween the two steem-decomposition figures so calculsted was taken ag & measure of the
reliahility of the data, because this comperslen ls gulte gensitive to small errors.

Steam reacted (hydrogen figures): - L. /hr.
Hydrogen in dry meke ges {63,800} (0.373) (-,%-%)... ...... veas = 128
Hydrogen from cosl (1,976) (0.966) (0.052) Crererenbaseranaes = 99
Hydrogen from stesm (by @1FFerence).uvvesssceessaceraas vaives = 29
Reacted-atesm egquivalent (9 X 29).uccerrvsosaresscsrssnannas = 261
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Steam reacted (oxygen figures):

Ozygen In dry make ges (63,800} (0.372) (—3-%%) . 2,010
Oxygen from coal (1,976) (0.966) (0.126}.  ermsessnensssnnnn, 241
Oxygen in process oxygem (18,7L0) (-é%)...................... 1,580
0zygen from cosl Snd Process CXTEOl.s.uvereoesnee arnnnn. 1,621
Oxygen from sbteam (bY Qlfferencs) v oveeeerversonresnn. 189
Reacted-steam equivalent (3/8° X 289) .. 0sreerrnrennnnnnn, 213
. 241 - 21°
Discrepency = —&—Enﬁf—i X 100 L iiiiiritteceacn e 11-1/2 percent

3 Thermal ealeulatlions were made for cach run, Tn most instances & troe "balange"
cwag not made. Because of the uncertaintles of measurement of gas temperatures, the

¢ procedure outlined below was felt to be more satisfactory.

The calonlations for yum 18 are:

Heat In: &ll valves on net basia, above 60° F, bmse tam cerature,) :
2R = UeL 3 P

M B.t.uz, /hr,

Heating valuo of coal (1,976) (0,966) (12,728} cuerrunrnennranes 24,298

Less heat vaporization of Hx0 In coal (1,976} (0.034) (1,060).. 69

Heating value of COBL A8 F00uy vueyvesersnennnnnernrooennosenans 2h 229

Sensible heat In process steam at 1,700 F, (1800} (14,969 .., 1,497
148

TOM:I— lle&t in--vlloOooaono-----t---!tloll;oo-uc---.--.-uacuaoq 25,?26

gat out:

M. B.t.u.{k.

Heatlng valuc ol muke gas:

Hp (63,800) (0,378 (275) 0y truussuranneeniosnssrsesnrennas . 6,830
CO (63,800) (0.129) (321) aiiveeensnrnncsrasernnnnnnensnsn,s 8,780
CHL (63,800} (0.000) (910 4 uteranunusnenrenvasassnnsansann 55
Ho3 (63,800) {0.001) (596)4etuieennnrenencnerveeenrransens 36

To‘t&l be&t Out-.lcollu;aan-n-'------uonlouclololtn-----.- 15,501

Heating valne of unburned carbon
(1,816 - 1,188) {1h,200) .0 uuiunrnennnesnnranenessnacnnnns 3,270
Senslble heat in products from gasifier at "thermsl beleance™
temperatiure of 2,515% F. L utuiuyvrreeenaneraresennonnnnsennn 5,355
Shell and mTgcellanecus heat losses from gasifier......... reena 1,000
Total heat D 25,726

: & oeparate study was made to determine shell snd miscellaneous heat logses From
the pagifier at different intermal temperatures, This is covered in detall in a
following section, Miscellsnecus Avxdllery Studles - Gasifier Heat Losses. The heat
loss 1ged In the caleulations is based en this study,

The "thermal balance” temperatiure 1s cbteined by trial and crror, It la the
e, which, when appllied to cbtain the sensibls heat in the products from the gasifler
4 the shell and miscellanecus heut losges, will bring the heat output in balsnce
B Flth the heut input, Thiy is considered to be the true squilibrivm internal tempera-

e of the gasifler in operation.
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A truc heat balance ls not cttelned in thls caleulation, Howaver, & "thermal -
balence" temperature cut of line wlth the observed graifier temperaturses Indicated
error in the dats. After = nmumber of mme had been calculated in thls manter, the
epproximats velues for eackh ltem were fairly well eskablisked, and any real dia-
erepancy was olso taken as an indicatlon of posaible crror In the data.

Tn ruo 18 the thermal balance temperature of 2,3‘150 ¥, lies betweeu the average
come temperature of 2,625° F, and the exit gas temperature of 2,295Y F. The rcones
were in a zene of readisnt-heat receptlon from the oxygen-~coal Tleme and wmdoubtedly
werce hotter ther the average temperatire In the gasifler, Numcroud caloulatliong
indiceted that the thermocouple for the exit wus temperature read at least 100° 7,
low. Thus, the 2,5150 ¥ . wag a remsoneble value for the eguilibrlum femperature
in the gagifier.

Extended Gesiflcation Run b3

This run wee made primarlly to test the cperability of the gusifier and its
auxllisries in an extended perlod of operatlon, It was Intended to rum w. th 21,000
to 22,000 standard cublc foet per hour of oxygen (98-1/2-percent purity) this being
virtually the full capacity of the oxygen plant and adjust tke eorl ratez to obtedn t:
an oxygen-coal ratlo selected to obtain the meximm safe coal converslon without
high-temperature damage to the llulng.

The resultent coal rate wus close to 2,650 pounds per hour (he-percent moisture
content). The oxygen-coal ratic averaged scmowhat above B cubic Tfeet of oxygen per
pound of coal, The shtesm rate was algo adlusted within a llmited range for control
of the gasifier temperatures. Actually 1,730 to 2,000 pounds per Lour was used,
with the average ratic of about 3/1.L pound of steam per pound of coal, As in previous
runs, the coal end oxXygen were fed at atmospheric temperatures, The oxygen was a
dtluted to around 95 percent., The average steam Inlet temperature was 1,6007 ¥, 1.3

The ruu wes sterted at 3 p.m, on April 3, 1950, and terminated, ag plenned, at
L pam. on April 1k, following. Of the total elapsed time of 265 hours, there were'
104 hours of operation with £ burners, 97 hours with 5 bwners, and about 24 howrs
with b burmers or less. Down time totaled 40 hours,

Shutdowns for Inspection were scheduled twice dally, Theae normally reguired
about an how. However, on several occaslons this time was extended to make repalrs
There wers also a few cccasions of enforced shutdowns for repairs. The natuwre of "+
these repalrs verisd, None were major, and probably nons were of & type that could =
not have beern remedied while the gasifer was cperating.

The 4-Inch prolection buwrner nozzles and the modifiled stean rings were used.
Rock Springs, Wyo., coal, growmnd to an average of 88 percent through 200-megh, wad
uged throughout, .

For the first tlmo the waste-heat boiler, operating on hot gas from the geglfier;
was put into service, Its performance wes satisfactory. Soot was blown periodic&ll??
end no pressure bullduo was noted, The tubes were siag free at the end of the rum. =
Ges inlet Lemperatures averaged 1,500° F. Durilng the extended operating perlod goms
250 tons of coal, 4,100,000 cublc feost of oxygen, and 400,000 pownds of sieam were -
ussd, Gas production amownted to 15,700,000 cubic feet, of whick 12,700,000 cuble S &
Teet was OO0 + Ep, On this baeis, the coal requirement per 1,000 cubie feet of CO +“H
woitld be 39,4 pounds snd oxyzen would be 323 cubic feel. These figures glve sn °
economlc Ffactor of arcund 72.
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Some difficulty In accowmting for the coml usage developed in the latter pert
of the run, For this reason, the above scomomic factor may be a hit opbimistic, and
detailed data from the run are not considersd pertinent, Data from a few gslected
portiona of the run are prescnted in the Appendix, Addlticnal aversge data Trom
the run for 6H-burner operation are pregented below., In gemeral, these data follow
the patiern obtained from the base mms, as noted in previons sectiona.

Gas meke, std.c.f.jw, = BO,000

Mags spectrometer analymls, percent:
o
COurnrsenanercannenes H1.3
o 1.

L U 9.~
. CHJ{.an'nno-n----o ------ -3
Al-.-l!i'llll.ll.llct l2

OE!--;. ------------ anm 02

HpS (Tubweiler), 2r./100 ol £, vvvevvrsrsreenennenees 125

Orgenic sulfur, @ ./100 Cl. Tty eevereenvrenancennnnens 8
Carbon eonverS8ion, DATCANE . .. u ey s e rencoesrsnsacsonsenn 75
Ib, steam decomposed per 1b. COB1, .. usueeeeevvarensnses 0,12
Average cone tempsraturs, °F. ..... errssreraraiasanaaaa 2,450
"Thermal balance” temperaturs, OF, ,ivieeeee.nns.. ereve 2,375
Heat loss per 1b. coal, B.b.u. ...u... P vs et s s a e 350
B.t.u, efficiency,l/ percent.,............. &0
Preasure -LT'l @.Sifier, j-n. HP_O Y Y NN R E R - _0-5
Ultimate coal analysis, percent, dry-welght basis:

C v sevantansanaanrnnes vens THLE

O retnrrnerannannnnnnnnne .. 2.2

(- J T I -1

SIC.C‘.‘..O ................ 1.2

Aph....... T =4

1/ Net heating value of product gus x 100,
Net heating value of coal

51__1.

. A brlef analysls of the shutdowns reveals that the prepondersnce of trouble was due
: t0 the coml-feed system. These fallures were mcatly mechanical in nature and very well
Ef.:couJ_c}. have been remedled for routine operaticn,

,Q Fallure of the target tubes used for the optlcal pyrometers cauged a few shutdowns,
1% was coneldered Inadvisable to run without the temperatire guilde, but this wonld
Drobably not be necessary on routine rus. Nevertheleas, the shoxt life of the target

L;‘"tubes i1s & problem that needs further attentica.

3 Toward the end of the run difficulties developed with slag plugs In the agh legs.
Most of these could be rodded out through sight porta In the top of the gasifier
sﬁ?-fter sutting down the geasifier, However, on cne occaslon & plecs had 4o be cut

.00t of the side wall of %he north ssh leg. 'The leg was then rodded up through this
Yo effect cleamrsnce, A more satisfactory slag-drainags aystem would be desivable for
routine operation,




