Far thiz study, sewples of run-of-owen coka Were teken s+ coke vlants 1o tha
Uoized Statos end Cenede, Although setrlicg praccdires were directsd towsrd Dbtﬂir_';-
ing <ie highost pogetbls degres of unifarmisy 24 the gToss aanp ed, 1t was found
aecessary to average the tosk resuliz of a laree narher of SOG-pourd zamples to
reducs normal teshing errors o B Do a wiere they were ot appreclatle Tructiong af -
the total varisticns Zourd in & smoostiy opersting wlsob. For examplie, Tt wss 'ieﬂheeﬂ
thet ower 100,000 wounds of coke most 'J:re garzensi Lo deterzins If cedinary dey-so.
veristionz in ssreer aralysis have appreciebls effzote on the perforeanes of o b]_g_.,t
Twrnace. PEeporid an otier sspschs of testing the phyzizel sraverties of ooke ama i._-
precaration,

Mezbods f Mokicg Coke

An Ivtrodactery secticr was Ere ired for a chapier on coke 1u & Tezszily '_[}1.;;1{_51-,&' !
hendbock on fusls end c:omhust‘lo_..____; Varicus types of coke and the eguipment ir "“'f‘-i,h K. :
they sre made wers descriced, Cokes were classifisd acoociing to use. .

_ow-Terperaturs Carbomizatior of Koceoking Soels

Sradl-seele laheratory low-tezpereture carbonization assaye at S00° Q. wers Cor=
Tleted on 55 samples of soal ms part of thre zurver of propertiesz a” Weslern coala, .
Sempled ranging Meos 1lucite $o Hpb-vala®ils bhitumstoms o coalis wWore tes <ed, ard tar .
Tielis ramging from 1% 40 95 galiors por tod wers cbhated, T wus geterdliy shown
tkat the 7leld o8 tar “rom cosl Is spproximstely Troportiescl to thie volatile conhet,

A zilot plast for carboalzing ngnoeoking foal in the cotreinsd esad Fluidizcd stat.e'
wed operated succeswfully on seversl rante of coa’ and lignits. The unit whisk
used [fig. 18], nai B c= tacity of sbout 300 nounds of coel Feed wer hour. The '_D:[ln't
unit cembines Lhe new fluidized sarbacizer and the fluidized dryer, whick kae been
described in previous prhiicubicaos E_Qf Carbonizstlon 1s eccomplisted by pussing 'bhe .
dried fine coal upward tirougd an extermally hested retort where The cozl iz Fludized -
ard heated to abour 9007 7, A1l produsts move cat the top of the retort, The cgal-
15 ckargsd to the roiorh puswmatfcally with eir, which combihes with tne char te
liberate about half the hest requires for perborizasign Inslde o the ==tart, This
reibhod of proseszing end carboolzing fire meterial Is appliceble to al? norecking
carionscesus fuels, ad wnoez by Sucoesstul opsraticn of the pliot plans on sawdust,

4 larger pliol pladh uwsing the tluiddized-ted deying =ad carboanizing toehniqus,
wita a deslmn capaciby of 1 ton of ccal er hour, was constructes 2t Denver befors
July 1, L9351, The esme ssherat’s arrangemsr: was spplied ic the design of o Jav g2, .
cammireial-zzele pllol slaoh to treat spsrozibateiy 25 tops of Texas ligni te poe
Zeur.  fuch a unlt i: of commerclal size, and lerge plentd world consisl of bsbheries
aff thezs wmits

The ¢hject of this develooment work, whieh wee candacted In coocperation witk tie
fezas Power ans Light Co., was +o find en ecopnomizal way to arccess Tezras ligrite 40
remeTe the valusble tars Lefore Surning the crar Pear geperatior o elecctris TOWEX,
Heaulis from econamis studiea completed on large plenty for processing 7,000 te 8,000
tome o licnite per day 3ndseste thet she char rreduced for combustion ‘m she power
Tleat will compete with netirel 682, cosiing ebart 8 cents per tasusend crhic Faes
*hen there 1w resscmeble retwrn Frewm the sels o the ter.

E@f‘f HEW’.IT‘EF._: L, 1-: Hﬂtlrﬂ'ﬂ-" o I'Lkil’:g Coke: Fuels and Cammu=slar Eendbaok I:J:L::LE:L Ja
Johingon, editor), Mefraw-EZ1L Book Co., Jac., New Tork, ¥. ¥., 1953, np, 130~
155,

fﬂf Farry, V. F., and Wesgier, E, » Drydng Tlne Cosl in the Eakrairted ang Fluidiz=d
ftatc: Trans, Az, Inot. I-Iin. ani Mst. Eng., wvel. 187, 1850, pp. S71-0325; ¥in
Eng., val. 187, Sspiexser 1050, pu, 97L_gia)

Lgg1 -G -




"ol Jad spunod gop o) g6z ‘AtRodaa fpoo Burjosuou yo uoybzivagino pazipin|y 20y junyd o)1q - 7| 2nbig

LIRSkl AN ANITINDEHE]
——— —T : . e —— —— -
o wmmwmli.m& L g el =
.__. p¥l
; A mn |
b n._u..wnhu_ s ,__f i ETL YT T IR
[T e S ", |
. U.__.-r_.ﬂ_.n“_m _ R Y
v u- -
i s J
o2-d . i amyy F = | o
a'l,e ._n_n__n...m = ]
wEY - w M _
tulln m H m.__m...ﬂnx L] ,,v”r__.
ug £ i ) ]
Y R LAY hL /AM R
K x _.U_— -
0g-4 e i Bt g ) T
c
. Inadoy I=?] PRIAg a
LL .
n_.v..r_\.. H B LL L] JFURYT - W
1 et e
e SFTEF — ..4.
q &
UM ) m ] FLT BT
ol PHE] m L LT
Lajdwny e M oo nd
ey 1 i
o 5 i
. 1muapang
=" ML
e —STTE R, _
&, -
.
x b ey |
Ay
ag..l 13
i 1
ol i
. £
birpuzaag ) ki
— ALy o =
B[ TP .%w..
R
N B
Rt trainsaanienardy 1y =
_mxHx AT L kel
Joe e achy dauwiy b NI o
Q5ag A .._ : ; _. —
s L =T R :
IEH] I ) B

Wn.adIg fLapedsas

£ -




Lgw-terperstare ters, conteining up te 32 perment coude tar ecids, are profused
from Lypical Tezss lizmite by thiz precesz. These pienclic compsunds sxd the migher-
bolling homcloguss are patentlally valustle 3n tze plestics, wood-preservetlve, and
toar-chemical Irdustrles. Ges sroduced In the wrpcezs iz used for supsliyicg tas Seat
necessary for carbeozizsticen. When carbormising =t 5007 F,, ebout 10 percent ware gas
iz formed thez 15 ipeessary for Zestirzg, In 2 leprge Dplams the Temperulure of virbosdi-
zetion would be aijusted to produce Just ecous™ ges to carry out the process. Thfor
these eorditions the overall thermal elffcicney is mpproximaiely 62 percen:,

Frzerimental work wes conduocted Ayrlng the year on toe briguetting of chars whkich
Wote profussd freom the ptpecss described sbove to TRke domestic focls, iz scheiliute
for enercoyl.  The char is very reactive; whewn borded with starch 2% makes s smoke-
less briguet trat bumns almost like charcsozl, Studles on the manuTacsture of substi-
tubes Tor chkarcozl ino Mezico, Cuba, acd other Forsigo countrise indicete that satiz-
fectory fusie can be produced Jrom variows low-groede coals.

Legulfurization of Joel Duripg Jarborizsiicn

1 A _aw-ash, good-coking, shoormally hign-sulfur (7.5 percent) coel frem Leds
% Colilery, Assun, India, wae effectively desulfurized by carbonizstion et 830° C,

' in tke presence of addod smmonie ges. 097 The desulfurizing effect wes incresded
55211 farther by esditfen of aluminm oxide ko tie coml before cerconizatleon with
Zoammmmia, ov by eddiltilon of sodium cerhenste or lime hefore sarborfzelicn with
artcnta, And leachking ocat the solible zulfur from the coked,

Prengl and Cresols in Coal Tar

Tar sarcles fyom EM-AGA csrbonization teste at 800° and 00 C. of five
Amerlsan somls wers Investigated for Tholr conternts of prencl and ureEula.E}f Ter-
acid mixturss extracted from the dehydrsted tare wers frecticnated and anelyzed by

-, the lafrared spsctrometer. Comtenta of phenol end sach crescl isomer were reported
- ¢n the dry tor a=d @y, sskh-free coal,

CASIFICATION OF COAD Ao LIGYLITE

Lurgl Process
i fn favestigacion of thn Lurgl Erocesazgf for complete gralflcation of gosls
Fowith steem end ozygen under pressure was carried out in theee stapges, In the Fizss
Biage, 11 Alebaws cgals wore tested In s 4-inch gererstor, which proved too mmall end
ftffimli to control. A S-inch batch gencraten whish wes provided with fac:lities for
Bunerheating the stoum-oxygen mizture s=d for eynthesizirg additioneld mpthsne, was
“used in tke second atege, *n whickh Alabsms and Weet Tirginia scals, "Tieco,™ exd
Anthracite were ueed. Iz the third etage, s continuous gensrater of l-square-foot
-grate sres, similar in deaign to cormercisl (ermsn germerators, was used, Resulte of
the investigscion showed thats (1) Ceking coals could not be used unless thelr cokirg
bower was destroyed; (2) ronceking Tuels, such as antaraciie and low- und ndgh-tolper-
Bture cokes, can bhe comwleiely gagifiled; {31) slthough it was possibie tg sasity
Benples having & wide rense of slzes, the optimm zize renge of the genersbor was 1/G-
_hT Jft-imen; (4) with tre proper fuel sise, u gas-maXing capucity ms high =s 9,000

EE Ghosh, J. K., snd Brewer, BE. B., Desullurlizaton of Ceal During Certonizatisn,

_ High-fulfur Indian Cpal: Ind. Zg. ChRem., vol. 47, 1950, p. 19%6-1558,

'Ilf Bengt=son, Erik, {reviged by R, E, Erewer}, Fhenal and Crecols in Soal Tar from
Joale Cerbonized at 8009 spnd 9002 O.: Buresau of Mineg Rept, of Tavestigaticos
4755, 1950, 10 gz,

i Cocperma=n, .J,, Davis, J. D., Seymour W., =od Buckss, W. E., Lurgl Process: Use
L for Complete Gasliicatlcn of Comls with Stesm andt Ozygen under Presczurs:
Buresu of Mizes Buli. 493, 1851, 38 po.
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Ligmite Geryificscicn
Trvestigesion af the zoztinuous gzsifioetion of lig=tte iz Lhe exsernally teate
arenlar retost at the ligsmite plist olaszt as Sraclt Torks, W, Dee., wes sanbloued
duri-g the year, Feeulus of shvme merTs condducted ir tze pilot =lanl ez given in
tahie 13,
T4STE -3, = Eesults of gesificetlon tezbz of 1lanits, 2551
Test T Gasircation, |HeLaral Lig-ite used, Gaz Tads,
Hao, ZouTHE _ pouds T {S.G+C.}l
TR R 30,5 TR
P P T L LeL 257, JE L,va, ohe
T &3 : 306, 2zl £, 955,080
Timsl..oinansneoeszse 1,955 | G2L, 578 0, 05 -
1/ 5. 5. 0., gtandari gat condltion; znzuralaed g=s sk 639 T -

DECSUYT .

The e-loy resort tube 12 toe oot of toe gasitlsatizz wnit,  The pressol 330
glloy tuhe ia the foursh v e gsries that has beern testel upd iz by Jer the mozt
satizfactery tube. It bas Geen e ooperatlon 3,?6? haoirs, o argroximate’y f2 long
a2z +he oooer three ires combained, s ~es hasdled mors dgoits and fes sreduces
zorslderebly wrors mges thsm Lha other toree Limrs, & toe end of the year tzs s r

waz g3iil in entircly sabisfacsory oopodivlon 7o fopther opsretisos, snd tosers was oo
fefimetion as Lo ITe probatls Timtmunm uselul LI=,

The gus!ficaticn of idgzifte 1an this plles plart, tie desigs sod cpersting prob-
leps of bre plant, &rdé ohe oo 5 of tre gezss sroduced under verfous oporatircd
conditicns have been publisiad (3

A reviewi&f wes published of the gas-conposisics deza waken 1z ths varZous teost
rurs and worked out ez a rmgis for sorrolatizg Lae resuits.. The compesltioc of tLe
gsges, the H-/C0 ratlo, the heating vaiue af the g=&, sn® the gas yrodfuchion per untt
weignt of caTbon gasifisd ars shown to be relzled to the fractica of rondecorpased
gheyr pregzol ln the prodoct gus.

Tmoerpro.od Gasizloacion

Interass in wndergroosd geslfisstion of ceal has Gaen widesproni, The poasiolf
ndvantage: of underground gssilfcation are srmEriFed 2s Tollows: 4 Teddetion i
investe? csplisl cosks; the racovery of ~he exercy of the cosl o oo ¢asily used
— ——— —— —_ o
73/ Eoltm, J, C., CasiTicssion of Ligniie Ir toe Comroroial-Jesle Plles Plent et
Grand Forka: Fros. of the Norsh Dexote hesdeny of Jelenze, wol. 4, Hovenmds?
195G, k. 35-47.

Th/ Cheirick, M, H., Uniespnuosed Gisun 1= Lignite GuoZlication: Burssn of Minsg
Fect. of Tnveshigstlonz 4735, 1300, 11 oz.
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ferT; & raduction iz over-al: labor reguireteats; tre usilization of cpal deizails
. pov unmineble bessuse of thiirness, irpurities, or othsr reascss; and fas ellziratior
: o7 the cemditionz mow exlsting in underground minirg that are hezariocas 20 vEreorncl,

The second nderground gasification projest comdweted jJolntly by =2c Fireau of
Minea azd the Alsbama Tawsr Co, Zn the Praii coal ted ai idorgas, flw., Was aont inued
ander fire unblil February 1551, when operstisns ceazed and floodize of Bhe sy=ten

. . . ey g et Y o
with water wes siarted.f2/T&/77/75/

Figure 13 stows z horlsonsal section sleng the dip of the bed, e upper zarst of
the figzre indicsting ske Zevelotmemt work from the cuccrop Lo bosshals IiI and the
lower pert showing the deveolopment Ffron borehote ITI 4o horehols I, where the rs=jor
. portion of the cosl wes comswmed in thiz cperation. From Vupeh 20LG through May 1550
| operatlon of the experiment wes confinsd to the area of the cosl bed betweer barehoiey
Iand IT (fig. 12). [Curicg thlc phaze iTperfect cozbact between the injected sir =ad
the szpored fsces of the zoal bed resulted in low calorific values in the o7Tluest
gE¥es, sxd the encrsy of the coal was brougtt ouwt of the gromd targely az sensible
heat., Imfection o flitdizsd sapd “nio the prepared e-tries and izte brarred sregs of
the coal ved reausted fn gome Amsrovement I gperating sonditions. The use of Zong
periods of usnidirectionsl mir-gss flows (Wheosby the gas issued &% -igh terporaiure:s,
.and the cambustible constitueals of the gas were burned upan conbadt with inreasted
air in or near the cutlet baresznle) resuited in high effluent gee semperalures ard
mided in ke recovery of Lhe smergy of the coal as toe sansilble heat of the gaseous
Cprodunts,

%
x

Following “his thase, a large-ciazeter vertiusl borehole {VI} wa2 driiled swey
Zrom the priginal entry lire 2nd inkeréscisd the soal hed zesy the reasting free,
When used as an ecutliet, was hevirg & calorifis waelus of 90 B.t.u. 26T cublc Toot wWaz
rToduccd, but efter 2 few days operetica the borshole was rendered woeless wy Lhe
development of ezcessively high ferperstures. Arother berrhole {VIIj was conshrichsd
hesr trne rescting Pase and ozsteted 2n comjimctiom with a fresh section ol the ocrig-
Anal precnred eniry. Operasion of this secezd w=it, includipg the wres belwonn hore-
.holes IIT snd VIT, was staried in Juie 1950,

Initiaily, u iesc sorhuziibie gas was produced as boretols V1T, The alr izpes
5 ]

was limited to nvofd daTage ta the exit borenole. Iow-calorific welus E38 Wod pro-
duced st borsnole ILI. Witk Lire, ges egualfiy declined at ssch gatleb; after o4

‘months 5 gas -aving & calerific value of PO 3.t,v. per cuble foot was prociced a-
wesk

‘ #lther gutlet under rorzel eopersting conéZitlems, Oxygen appewred 1o Bhe g58 8 %
| Ime.

ﬂ?tﬂr starting opersilon in tre section evd ingreszed in wmouzt with

o
4

; iE?h_Elder, &, L., a-d Grenem, H. 3., Experimentstics oz Urdsrground 3

; Casl: Mires Mag,, voi. ZZEZ, Octoher 1938, sp. L07-111, 117, £

Fles, M. 2., snd ®llar, J. L., Fxperimente on Usdargrourd Gas 173
Comtimse a5 Gorgas: Am, dea Jour., ¥ol. 173, July 1572, pp- 13-l

Symthevic Liguid Fuels. Anuual Repors of the Seorctary of the Interico Tar Ly,
P?rt I, 9il from Coal: 3uresy of Mines Rept, of Izvestigsiioms LTTC, 1301,
T oo

Elder, =, L,, s2i Wilii=s, 2. T., The Thdergroumd Sesificatinn of Co¥.

= i Ik

IF,B,A., an Cutlize gf the Hiveen of Mires Exgerinents at sordis, Ao, Joar.
Inat. Fuel, vol. X2IV, May 1931, op. GL-52,
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z shgwz in figure 1L, Ths coapressed sir from the FUISrCAMTIZETRE WES ndlisd
rom ine reciprosating compresssr and irdected underground .  Early in thsas

he ges igrdted wedergrourd as o result of the combuastinle sonstitusnle [Eisk o T Wity ]
Thre fres oxygen. dss-disclargc temperstures ranged frox L0007 to D009 F
Sure: becane clebilZzed st 18 p.s.Z.z, eir-iclet prossure aad 12 PaH.i.E,
Treszursa.  Undsr hiosce condiclors the cxrygen coenlens af the fra desreegnd
and the furbine ifscha-ces bureed freely, Ho unrescied sip —ssamed ths =
holeg. The pperatizn of the turbices gualitutively Gcrorttretes = roans of
the men=ible heuwl of the gases whils situlitensously creating wors fevoratle ol 2y e
Tor gesiricstios, L

Ths Xazt gpocalizg piese of the exverimertel *ratellstion was oo determire it 3
loager cocl rfans exposel to gms Zisw wouls be advankageaus, This oreretdion wag hetﬁéh
horeboles 112 apdi ¥, which providad 807 “ast of Fath, deitlully boriersd bty Popp eéa] T
faces, TFren ozygen enpearsd sfher zovers” crolea, and the oelorifis valuve of the gﬁwe
~a5 low, Mabsrial zalarses skaw That toe awgunb of coal corsrned wos SULITLLEI iy o
the entire pillsr Tetwuer the entrled Tlus 0 foet ol e sid=z o s ety in the d
Bolld eosi. The gperaticg crarasteristics of the seolion were a'milas~ to thoes anu

comteras previgusly., Ths Inceremzed fase ares at ©fpat sxresel In tale auerecicr . b9
Increaved tic tale of cael consumptica bul hed 1ittle effect on cas quatizy, A T&rﬁ;h'
lons cyele of uridirection “low resulted in high guz tempersiures, with lictin ;hangiﬂ
ir enelpdle, and greeally irsreszod *he frastion of “he BORTEY 07 The cozl apusaving R

i.mg produsta, .

a2 Zan&ibile keet o

Seversl perisce of lsw 2opat sir Tates weve mede o doterpsms this 2Xfest, The
generation of sisan in hobh ths oid snd contowporary pperating aress sauzed he re-
sults io bz inconcluzive; che uroportica of wehew Tavor Inothe wroduct gas wes high
Lowering t22 alr fapus retes Ied La Z=itisl “noreascd celovifis walps of the gaz,
witleh wag due to bhie fncresse 2 the reaclion betiwser stear aps coks, Prolonged
cperavlon at Low alr vetes wss casracterized by desreszing cslorific welus: tais wad
probabZy due to gsperal cooling of ils -eactine faces.

Ia Februery 1352 operatlonz geased ond Flacdliung of the 3ysten wit: waber was :
gtarkzd. Coating hss progrossed sgtisrfantorily to tre trosents Sime, The ctareticr
ab Gorgas hos demanstretwed thet t2e sozbustion of casl in Tlece cen be exzended ower:
8 wide sres from a 2lngls iritial puzsesewny in the coml Bed, us showr 7o f2igure 13.
It hug besn pessible to advanze & burrlng fase sLill further ipco ke solid cosl Ty
Arilling Baorehalss fo javersecs the faze, The -aw caiorific value of the gos pro-
fuced was due to Iucomplets conbest betweon sir and coel causes by vodin formed §n
%t wipovs the originsl entriss and 1t tue burned out e=es, Thess volds: ailowed the
ulr ©o oypess the caal facss, Efort: to 0111 these woids with Ary, fividlges splids
were ouly zertly suscossius, Faversiple comdisioms for casiflcation wers phbejned
wien tae ges outlel wWaz loseted sery mear an fredanfegosnt cerhor faze, Tha quullsy
of the gas decreesss ga the resciing face rezceded From “he borsncle; increeszing pres-
GuTE, wEmperaturse, shi ges velocity nows the auliiet, In ite sresonce of Ept carbaonm,
Fosulted in improved Qanlity of caa.,

It was pozeible 2o bring a Jures pravorhior of hs sn=rgy of whe auel ba tke
guriacs g8 serzlble nest whon desired, An installetior, whershy the hob zas a
expandad through o turbine, wonld require gas-tight strate and rinizum pressure
drop =krough the sryetem, hub zeny cca® beds Tetsin natyral £42 Umdar pressave, Ach
theee teds may fu <i11 requlrenents for gas turkine operation,

The moat urgeat pronlem 2o mderground gesification i comtrgl o ke corsact
hebwesr alr wnd cosl. With aonbect azsured, sosifisstion will resuld, ==2d <4 will be

Lggl : -3l -
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possible To refine tie process by fuorther developmect, Subsidiary probiers, such as
optimem rates of gasificstdexm, control of leskege, methods of undergromd development,
wnd 2esigm of specizl ezulprect, cenm he attucked it tonegudly, ‘e operslion at
Gorgse haa revenled much ugeful i=formation oo these prohlems.

EESEARCA 0N THE FRODUCTION OF STNTOESIS GAS

Gagdlflestion of Tulwerired Cosl

Leborstorr-Scale Eyverimentetisn

Toe dovelomment of an es3ily contralled laboratory procesa for the continvous
production of symthesis gas from powdered cosl at ordicary (etmospheric} pressures
has zeer described.’¥/ Tels pethod, owdered-cosl gesificstica by Gown-dralt ov-
trainmens in axygen and gtesm, hos teen considerably stapdardized after some Turths-
cevelosnent of the feeding system end purificetion srafnfd/ und wes used tog carry oot
@ preiiz’rery program of testing fusls for their velulive wvalue in synthopin-gep
production.

A £l pheet (Tlg. 15} shows the SO-pormd-per-hour Eugifier, mmeumniin fzeding
systemx, and puritdication tralp, with modificatiorns zade durlng the year. These
mcdifivaticns Include the sthstitution of & muel lerenr ronbineous Teedop {13-irch
i.g. £luidizing tewer] for tre former Y-irch dsmeter wenzol and the use of a Ginsle
gt batch Pesder of the ssme dlameler, as shown 2n Lhe flow diagrem. The dry method of
5t sremavirg dusk from the syrshesis gae wes reglaced by two efficienl zcrubbers and &

7 .befi'le chamber capoble of recovorins bre bulk of the sarbonscests resddisl daat,
(follewed by aa improved nmicremetsiliec Tilter Lz remove the last Lraces of residue.

Fagirlzetics runs wers, &z a rule, voluntarily 2issooiinued ather 4 to 5 Rours,
aiftlough zome runs of 23 kours' dsratizz heve kecn wede snd could have been cordinusd
Irdefiniiely, Very Zittle slsg “ormation was ever cheerved on the T-fost silican
carbide genoralor tube of f-ineh internal diameser.

Tre *mprovemerts end insteliatiom of additicme’ controls have pesylled inoa
greater saving of _ubor and considershls precisics in SZup-iegbing the resuits. The
apparatuz is capeble of gssitring different $ypes of Tusls under varioudly chosexn
operating confiiticos at wnusuelly hish coel-threushiput sod correepocdlng gos-oukpuab
forates, 4% feed rates up to 53 pewnds por hour, the cpal threughout ranged up T AF
Pourds an nour per cublc (oob of cezerator volime end the owtput uz e SP0 cubiz fees
.80 Four of carbon porczids plus hydvogen per cubic Toor of gasifler volume, Theae
SUperating repults and sthoss: were fourd to be fuccticns of the rank {Eyze) s-d com-
Bosition (arade} of the coal gesifisd.

Ag & result af 19 rune mede, it ifg elearly “ndilcated hel, low-reqk conls of
LFounger geclogic age give better results then older bigh-rank coals when beated undex
;ﬁha serwe condiilons in wbe s&re gazifier. o penersl, the sompletion of gazilizaiicn,
= Field of aymuheris gas, and ihermel effizisycy depresse sod the LEyonn medriremens
ﬁg%increazes with ihe raok (=ze) of the soal gesiried, Haowewer, less-reactlve, highererk
P BD 2gwegrude {ripgh-azn, higr-galfar and low-sai fusios moirs] 2eals may slsc be gasi-
: Tisg effesctively, with redusticn In ozymem reguirewent, by w suitstle cholce wed com-
Piﬂﬂtiuu of proeesz variables End appropriste changes m the generator desigm,  The

‘mhastiun, J. J, 8., Ed<burn, . W., Boner, Fo, Bonifield, L, W., and ScAmiat,
L. L., Twhoratory-Boeals Work on Synthesiz-Gss Preduchion: Burceu of ¥ines

%0 Repl. of Imwestlgsiiozs 47he, 1551, 42 oo,

2 dee Foornote T7.



woditications preqguiirnd incZude rzduction of hest Jeosses, provizion for longer ¢01d1tf*
tine g2d increaged pesz trapsfer rube l:u_.f-":lsiﬂ”l,l, end z2yftable refractory ldliug
wishstans highsr generasor temperaturez, Therzodyosm’ s aud stolzhiomatrio '3“1'31.:15"‘5'-
tigns and tratsiatlons of the results To pteraticns on ssrge commercie] seals el
Tirmzi: thess comelusiszs derived [ror expurimentsl dets,

Gasitication By whe vortex Princinls

A prograss repu?’“@é;" prodznbed Lha prelizizary regilis of an investigation of
Ltz produsticn of 2y—shesis gaz frar Zowe-coot pulverized zasl end STean-oxygea mix
tupos 1n & vortex rzastor. Tae bszic trinciples of the rousbor cesizn ard e I1luss
trative exanple of trelr wizilzaflor were given, 4 pethod af calocilalbizg, w pr 1.331.,“

-

Lue comzosition of the meie FAg Ter any oot of feoed cocditions waz press LtE'ﬂ. end ha.
heei checkesd cxperitmomtally.

Zibaequent work has shown tie perfaorzarce of Lie vortszr —o be v28il7 imoroved
chenging tze g-f:gru:try al the vorlex snd by introduacing the coal Norisoriel’y ivtg:

megsctar, 8o that 2t 1s trrewe into the rotating wes stresas i- en winrella-liko Tattay

ftoespheric Preasurse Pllot-Flan. Sasitis-

Dyringe the yesr Lest warnk wae "a_+:[que-a ot T2 FOD-pourd-per-iour stmosphecie
Trezpure unit previgusly dezcribod ._F_Ej__i Toe penerstor waz serullt to permit oot
uows siag tsppisng, the genereto:‘—base constristlon veirg modified from time to time'ta
luprave. the ziax tapel-z, ocd 10 438t runs were made, E-Tccilve 2lup tuppicg waa's
teized in thees testz wiih oEFEE consamption of spproximste’w 200 “d‘c:'lu Feat per WFS
ol 00 + 3n produced, usirg stesr at L,000% 7L Ty the eurly tests it kas been irdi- s
cated tioat extronely floe pale er;..ca.t oo o the carl (90 percent wrcuug* & Z0D-mesh - 33
Scrsez] wEd probebly ngt regulred Tor good gasificetion resaloz,  Tr theds wog ts,
coeTEer fusl wes Fed (ss cosmse ms zsuld be handted ie 1oe ToeuTstiz feeder) ir aors
off Lie runs, and the resuvite Zrdicated tiat the perceab of gssificatlan wes satisfsg
tory, After run 42 It w3 epposens that the 11w of profltsbhie cxperirental work
hud been reached, u=ilag the sriglnal genzealo-.

Under a cocoperative egrecrent wlth the Babrack & Wilcox Co,, & new gererator wat
design=d, Tho shell wss fubriceted ic Zte shaops, ad the ccztriccicn om chs aite,
fnelwding izgtallstion of refractorviez, was dose by Buresu perzommel, This new wmi
will maxe peeaiple Juriher ebudizs of methods of z2leg rowovel erd mesclact feedira.
Toe dust-removal trein, provlowsly used, funcitismed very well, and no mejor cZanges -
have beon mede In 25, :

& petent hss been 1= suedlt/ sovering gasificutise of puiverized coal with cxgsen
ani 2tesxz. Filverized cosl entralned ir & streas of oxyesn ie sdoitted nesar the besgi
of £ generstar through dlazebrioslly oupossd ports so that foe flemes impinge on each

A

—/ Forry, L., Goray, B. G, acd Biliott, M, 4., Lot nious Gegiticsblon of rulveriged

foel wit: Ozysen exd Steam by the YorSex Principle: Trans, Am, Soc, Mech. Fng,
. val, 72, Hoo T, July 1690, pp. S98-01C.

22/ Btrirkeck, 3. ., dalden, J. 0., Roskenbact, L, F,, Sordiner, J. B., Jr., snd

Sohmidl, L. 2., Pilot-Tlssnw GasificaZios of Pulverized Cosl wit: CGxyzen 22l

Hiz-= 7 SupnrhEﬂtnr] Stewz: FBuresu of Mizez Bept, of Tnvestigatioms 4735, 1990

_ W pages, 4abw, iz Proc. Am. Gas Azso2., 1930, o, S01-80%,

o3/ S footnovs TT. .

tul Nowman, 7. L. ens Tomovsn, J. T., Apperaius ans ’\'E*hu)d of Basifvling Cerhonucecid.

¥eberial: U. 8, Pzzent 2,516,181, July 25, 1893
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COAL TO GONVEYING GAS RATIO
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COAL TO CONVEYING GAS
RATIO EXPRESSED AS:
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CPERATING PRESSURE (PSIG)

Figure 18, - Effect of operating pressure on the omaunt of coal conveyed

by gir or other gazes,



other with considersble turbulence, Steam 13 afmitted below the orygen-coal ports
strough tengential poriz, The Troceds ¢an he us

fed oitier =% atmaspheric ar bigy
Pressuras.

High-Pregssure Pilot-Iant Geaifler

The constructicon of the high-pressure gasifincation piloct plantgﬁf ¥ad ficiskeq,
end teat runs were started in; Jure 1931, Po date these tests have been of short
duration to check the mechanical cperstion or the varicus wmits and +n train auerst-
ing personzel. The performence of the variouz unitas haa hasn satisfactory apd in-
dicates the correctzess of the erigizal desdipgs, Flgure 16 gives g flow diszrem fap
this high-presaure pilor plant,

Testing an erperimantel, ccke mhaft £

Iiter ime contdrvued, Freellent results in
remcving vory fine Jusiz have heop obtained in thoe benck-rngle apparatus, with Iow.
pressure loszes,

Poemumatle Transcorbation and Feeding of Pulverizod (pel

A3 the high cost of compression of tre fFutheaia gaz, hefore murificet’on ang
synthesis to ligeid fuels, Pevors gaslfication ot elevated Dressures, s method weg
developed for the cantirunus prevoatis transpertation and sharging of powdered coel
ioto a preasurized gas generator, 56 Experiments] work an a lgboratory scale,ﬁlf
{mder pressurea up to 230 PoUnZE per =quare Inch, zroved thet Bovdered coal can he
transported poeumsticslly In o Zence Fhage {26 poomds Per cublic foet of space in the
eonveying plpeline) fror 8 Tluidized hed &nd dischereed at a congtart rate. 4 flay
Aegrsm {fig. 1) shows the Brperatusd constructed Far st

Wring the comtioucgs Con- 3
veying wnd feeding of Tiznely powdered cami at Buperatmostheric preszsures,

. The rasults of tre experipenty] wirk Biowe:d trat, with gther cenditions eQust,
the diecharge rate is zolely a fmetiom of the IreEBUre differential scross g Con-
veying tike of glver dlwenzicas, It wes shown rurther (fig, 18) that, regardlees

of the operaticg gressure, tre emgunt of coal conveyed per umit volyre of ga=m,
‘MesEured at tre exlsting kreesure, is Preculeally = mstant, hut the welght o agal
garricd per winit welght of LonveFing gss raplily decipesgses with Ineressing vperatiag
bresgures. The desigh in®ermation 2olieked on pressurized dense plaze fesdops has
hot teen availlsble heretofors.

Syrthesisz-Gns fur:fleation

- - 0f the organic sulfur sorpousds which may be bregent Ir gwnihes
{?ﬂiﬁ Enown 4o be tbe most reafatank to thermal apd catalrtic treatment

-égéttod wsing lsgtin was developed fo determinicg thiophene im gas. With trEis methad
L85 2ItEle as 0.0003 grain o= thfophene axlfyr ¥ar 545 11, of tegt an
¥dEtE¢tedl§§f Teats on +he gas produced in hy
ifiers ancwed trut no thiophgne slfur wes pre
A

1s ga=, thiophena |
« An analyticar

I
lutZon eould e N
g Tiret two Sumosplepic Drezdure gasi-
Lent

__EEFT Synthetic Ligmid Fuels. Arnesl Repart of the Sscretary of the Interior Tor 105G, |
o Part I. 011 f-om Cosl: Buresy of Minas Rept. of Inveatigatiors 470, 19851, 1
T4 mp.

Holden, J. ., and Alhrigkt  ©, W, Frog, Am,
Gag Aeenz., 1950, o, 4%3-300, .
Zarker, K. B., Pebastiar, J,J.3,, Seimidt, L. D,, ana Sineons, I, P,, Pressure
Fesder for Fowdersd Coal or Qther Finely Divided Salids: Inq. g, {nem .,
wol. B3, May 1991, -z, 1zob-1o0g, i
Walowright, H. ¥., end Lembert, G, I., A Colorimetric Method for ihe Determi-g-
tion of Telsphens in Zyntresis Gas:

Buresu of Mines Bapt, of Investigations o
453, 1950, 11 page:.

» The Morgantown Fluldized Feeder:

- 57 - g




A matind wuas developed fop continususly determining tow concentrationg op dust
in ges by weans o an iratrrpe—- wiish corpares, by means of thoteclentris cella
wie infensity of & light beanm peasiug througt the dust-laden gas and s similar .
torough clean air 89/ This faatrument had a sensitivity of 0.75 grain per 150 b
Taen, Tre gui-purificeticn rosearesn Frogran &t Margantown siwoys coatennisteg thaE
necessily of inciuding sulfur rrcovery s g feeture of the geg-purificetion Bjﬁfeh
ir azy Large gas-synthesis ;lars.53%  The first Fag-purification pilot piamt, mys
were made ot 300 v..i.z., using 90, 30, 35, end 50 percent aguecus golubiong qp
~rletharclanine (TEA} as a seisctive gtsorbant For bydroger sul~ide, Tate irdicate:
That & 30 to 35 percent solution i the cptimm concentrstion, 17 bath SElectivity

and econany =re consldared, Lsing 35 vercent THA and = ray Eas contalning by
390 grains of hylrogen saifide per L0 =,c., and 19 percent cerhon 2iozide, an

2cld g25 somialining about 10 Teroant hpdrogen #uiride is cbtained, uch an ecig
veil e used for sultur resovery, But not as ecovomizaily ac mn meid gus having g
Bigher Lydrager-sai™ide conlent, -

81ight’y better geicolivity ie gbhained with 20 percent TEA solution, bk o3 A
corrumption for resctivesioss is greswer, owing to hlgher solutiom Tates. As 8 Teijgh
of the greater zolubility of curben Zioxide, a G0 percent TRA solusige o3t oty prold
diceE an acid gms of lower Lrirogen-zulfids contert but it glse reguires high solttin
rates o eftect hpdrogen-sulrids rezovel From the Zas. -

Iz cocperstion witn the Souikare Hatural Ges Co., Inveatigations were made éﬁ 3]
30 p.s.t.g. om the simultancous removal of aydrogen sulfids and carvon dloxide from:
gszse cxploying various concsntrations of iethanolazine (DEY), Both TeA and LE4 .0
redurad cousideraply the organic sulfur content of tke raw a7nthecis gan, Anm]lvEeg
of the Iean amine soluticus saowed f gpradfual bulld-up of sulfur Egirpounds, indicating
that tre corpounds formed by the amires ynd the organlc sulfur do not bresk down Tinde
tle ordinsry operating comditZgns of tre reacivetar, The qusptiis of ghean needed ta
reastivete fouled TEA and OFA solutians incressed 85 the reactivetor DIEZEUTE WAS
vrenzed, Thare wyz considerasle AIffZenliy in cpernting the pilot plent owing o
foazlrg of the atine solutidns, Izitis} additions of ankifosg Aaterge O agent werny
gucesEa™l in vredusing tre foamizg in the Pilot-plant rbsorher, but further additi@nqﬁ
were less effsctive, o

The potassivm-pospiste process For the seiective removal of nydrogen sulfice il
alzo toer Investigeied an \ rlloct-plans soule, -8, thus far, irdicate that, with,!
1zenticel gae, thie process wiis give vz 2ald gaz comtaining about teiee ad muck hyirgs
gen sulfide as that ohtai-ed with triethanclamine, It iz gersrally thouztt fhat the
phasphate prozezs is voEtly because sxceselve stecm is consumed 2upring rsacti7atiq@§$%
but pilet-plant resnlts have showr, this process ta be no wore 2grenaive than the Eﬁla
Drotess,

T additlaon o tie removal of hpdrosen sulfide gnd carbor dioxide, pillot-piant
Tums nAve been mads in whick the organic sulfur hss been rezgved From rew gynthesis «5
gas with "OW' activeted carbon, Ab przsent, the sctiveted carbor process for removitd
orgeniz zulfur anpears %5 be the poat exonamical, If the rew gas enterlag toe carbol
puriticrs centaiss abowt 10 percent carban dioxide, 1t iz krown from lsbaratory tests
laat thiz amourt of carton dloxide in the gas reduses the cerbon's capaciiy for sulfu?

i
[

88/ OGtons, T, E., Eanz, L. J., Corylgsn, T. E,, Walrwright, H, W., end Selhert, o, B
Izvestigation of o Photoslectpia Device for the Dotermivetien oFf Low Copeoen-

_ sravienz of Dust: Bureay of Mines Bert. o Irnvestigaticmz 4752, 1951, & paged.
2?3/ Smnds, A, E., snd Sckmidi, L, T,, Fecovery of Sotfye from Syntiesia Gus; Ind.
o Eng. {hem., vol, 42, Fovember 1950, pp, A277-0267,
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