Anponis ylelds could not be correletad clossiy with geological uge, Molstypg
confent, or —itrowen content, although gensraZ trends werse nataed,

Expu-ding Fronerties of o=l Turing Coking

The zole-leated overn, I= which the Sxpansicy, or contractio- of & goel mday 5

staml presgsurs is megsurad, waz used to togh 22 coals and 2% blends. The Goely ..
wetted this year were fror the following sources: Waot Virgirda, 9; Britisr

Columbi,
9; Zemtucky, L; Permsylvemia, U Illimols, I; Weeningtem, 1; and Muaska, 1, .

t o pak
the 2ol and tlemd mmbers, dry, alueral-matier-free, fized carhon cuntenx,'aﬁai
gxpanslione exprossed on o bulk dezmally af 55,59 womds er cucic foot and =g dry,
80lid-coal erpension are Ziven in table 4, fxpansion an m dry, solid-sgal basis 19>
Breferred in compurins expenaiona of two ceals pr iv muking correlstiors of tre am. i
panding properlies of coel with pbher foul varisbles, becmuse it elininates tha dif.
fersnces in eFpansion caused by varying maistury corte-t oed apenific ETEvity of tbé:
codl, et

sazpies of Pittsburghi-bed cosl from tre Werder mine (p28, a8, and roB) wepe, . o
used for biesdleg with low-volatile cosls, The veriatior ir the reported Tesults mve
Suzposedly due to the tims of atorege at the Buveau of Mines hefore tiae expsnsion i
tedis were made, Tne longer the atopage Porial, the loge the cantraction,
p2f was nob tested mitil 3 momthe pcter recelpy by the Pursau of Mines,

FPocahanfas No. 3, Carewell-mine coal {£79 and ET3), 15 the stendapd blending
coal for wse wit: hiph-voletile coale.  Tie sypansicn of Pocahomtas X¥a. 3 coal rag |
been goserved to increase with starage in sealed contoiners. saple P79 was oot
tested unkil § menths after g receipt by tie Bureau of Mino:, Sampls 275 was
tested every momth, mnd Lhe inerease in 2ts expansion with Shorage is given in detail
In iybie 10,

TAELE 9, ~ Bxpanling properties of cesls in the sgle-hegied oven

Exvansion, percent

&2 5.5 woundz oy,
Doat No. ber cubic Togtl/ | sglid cael
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Q25 T e e s e i rra e =174 230
rad e T 13,2 Eﬁ-h-'::
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Eipandlng properties of coals Ah She sole-hsated cven - Centinusd

Sxpanslcon, percent

AT 55.5 pounds Lry,
Coal Mo, per_cublc Toois £glid cool

T T R A R - 3,4 8.0
+ 5.3 59,3
T E LR R R R R R R E— 43,7
+ G0 =N
e LR L 10,0 39,1
= + i am EEELERER] ar PN L] 'R 'I—L.D ‘|+9+_'_J
I R R R - 2.h S0 .9
R T LR LR - 5.4 Ly.5
Y R . N = d.3 55:2
IR ) R d 4 nmm i g Em P m BN 'T-E ‘I;l.g'
e L LR - 1 535.9
e . vereeans s etmaEesaar 1 1.5 53.0
R T T R L eremersanmban + .3 5.
R L LR L 1325 2817
e LA LR E R L -17.2 31.5
LR R I I L T N N R R mrd = _rF.E 3‘9.2
- mAm 'Y PR N RN o P RN "1913 3?-l|'
prmesEanEa R L L - 4.3 Lg%
..... e R R L - 7.5 Lo 3
e AR E R L + 5. mk g
eremaawmraarm s -13.k 35,5
- . R L L L - 2.3 46,1
ceenees R R 55,9
wan P h4smmEEEEmEEER L L | I-I—},G :'9-3
. evnnm e aras b T L1310 &G .6
veeenan e ieanmmaeeeara e —2hL b =
- anaendasaar e ara ek ~17.3 29,2
. R L - A.0 L3,7
nemegameerar A feeaeamm e ‘e -2o.l 45.1
hammeana e e eanasaaanam FR=L 890
T L LR R R R -11.2 36,4
- mm i+ RN RN ) eomh R -y E 'Ell-_l._:' :'I'ﬁ‘l]'
R REE e L T ] aEpmmdE RN+ 'l-l-_;" 33#{-}
T - 1.E L5,
Y R - TG 2.8
.-.....-.,-....q-.-.-|.|.-.-.--..-.1...--1..---.1.1.- - -9 531'
.-..-,...-....--.1...-.-.+..----..-.--.-..--.--..- "I-I'-_r :I‘.'?"I-_'d-“;I
== R T R RR AL -l 1.5
"RESC L iiiieiaia.. tercegrecan - 8. 1,1

_lf Tna-oF-tect combractior ror sesirachizg cosls; DEximIT expansion for exzending
aoals.

oﬂf fasted es received, Muorimyr-zize particles sbowt 1 inch oy 1 inch,

'3 Deosl crushed in Daawsrmiill.



TARLE 10, - Effect of etorags on pEpsuelor of Pocshonbas Na, 4 oosl {gﬁzl

Murher Average mazimim expah- | Increass it am-] [Affer Bigrips
ol Lasts Elon At B5.9 tounda nensian From icently; gs.
Days Iir storsgs|in sverags Par cublc Zogt, percsnt arigz-sl Fercﬂﬂt_zéggg
D e e, 2 21,45 - Standarnd
B = 26.5 .0 ¥er
B 2 2L.0 2,5 Tes
128 e 2 BT .6 £.1 Tes
L75 iiiiceca, 2 20 LA 9.1 ¥es
L —

Statisztical snalyzis shows that 23fferonces BolWesn gverage expansionz gt 55,5
pounds er cubic foot oo the sawe cosl will he 1.2 percert ar iezs 35 percent of tha
tirer, T2 this criterien is cuplied to the SitFerennss betwesn averazes o Two tesig
on Focshorntas Mo, 3 2o0al (g?ij, ~he increases i3 expavzion ape ceom to Bo sigmir{.
canlly difirerent fram the sianderd 1y eech te3e, Iniicaiing that storege o Toom-
bortas ¥a. 3 ceal charges the expesding Trapertiez zignifiecertly.

4 sanple of I11Znols Ko, 6 cosl (515} was stuisd in connestion with the fnves.
tigation of the sprarent effest of carhon tetractorids on expansion. This jrvest{-
gatlor was sterved besauss & Focshenhes da. 3 coel, walekh hed been flomtes on Q0L
gt 1.%0 spezific grevity, erpanded En ucusually law aromt for 1tg pan - Cne portign
of ke Illinods No, € coml wus cloaned by ihe neavy medis zrocess [mag—etite-ors
pustecsice) at 1.55 specifiz grevity, wand arglher portics was flowted op SR
tewracklorias ot 1,55 spesilic gravity, Sszpies of tre rew 202l were tesled immedi-
etaly and efter etorese of several mentos,  Aihe-ciloride seolutdan was pdded to the
coal to shudy the effect of a chlaride of erzanzisa,  Applyizg the results of sta-
tigsical snalyzie of over 0 toot resiithe End based or the G5 percent rengg, the
fellowing sorclusions are Justified:

1, Vhen the coel is dipied into carheon tetractloride and troroughly sir-dries
refore testixg, the ezpauding properiy is ot vhenged sigaificantly,

2. Yhe presence of enrban tetrachloride £% 8 Lizw'd or the coel when cherged
lawars the sxzpandicg Properoy sigmificently.,

3. Flotetior of Zllinsia Wa. 5 2pal an cerbon tosractioride at 1.55 s=eoifie
Breviiy increassz ths expenzion more than does flotation on heavy medis of 1.55
Epecific gravity.

4. The presance of zins chloride {one pound +a erproxirately 50 pounds of
conl] doe: rot lower the expanding properiy sienificaniiy.

Siz blends of goke Lreeze and Eltel, four 2lerds of coke breere and zoal, snd
Tour blends of soks breeze, pitch, and coal wors carboz?zed in the sele-heated GVEL,
and turbler testz on the resuiiing product were mase in cooperatlon with & company
imterested in agglomerating the’pr coke Lresme wion Piizk or & mizbure o pitck and
zonl, Tre sggloamerated coke breeze could sher Be weed in tdeir carbide Turreces,

Toe higher tumkler indexas of the aaelorsrated coke brecze eppreach these of
the lower rerge of coking-caai hlends, bk do not compare favorakly with the tumbler
Iodexss of the original beenfwe cake from whick tre agplmmerstes wepa made,



Tlustizity of Coals

ends were dsternined during the Tisssl
end/or [evis plastomeder weth-

Plastic properties of L% comls mnd 33 bl

year, AZl ssmples were tested by elther the Gicseler

i o8s; Lo or more tesks on the sare zempls were made By G2C% test method. A total of
: 315 testz - 152 by tre Gieselsr anmd 150 by to= Tevig meshod - Wae zadae,

The plestic procersiss of ceosls a=d blends npay he nonvententiy dlscussed wo-

Eﬂ;cording to crarsccorissic tepporatrre indlizeticns af certesin stages in L7e Tusliom

e range, he dngree of max rre fluidity (2ial dlvisiune p2T mirste) developsd in the

“opieseler test method, end the roximum rsaistanco [;ﬂu:d—inchesj grsayvad in the

_.:Dzvis tast pothod, In generel, as Lhne renk of tre ocel Incresses frod =igh-wolatile
A o low-valstile wituninoss, the fuzion range fo displsced to h'gher temperalires,

Lthe Taximem £iuldity beccomes “ess, and the mexlrim resdgtance becomes gresber.

These chargzes in plastis propertics asually sorrolsle wel1, with corresponding in-

oremses ir stpengtke of tho cokxes produced wh 5007 and aon® . frow coels of tihe

3 respective rante . Variations in chemical and pelrographis compositioms nwmong iodiv-
“1fusl coale of & glven runy havs a groater izTluerce oo t

; he maxirmm £luldity a=d
mazimum-resistarce valugs toer on bhe fempersture TALZS of fusloz,

o Tre trirse coals, a30d, 280, and 347, eod 53ix wlerds, T734, 73R, e3634, aitiE,
3mm!NME&B:ﬂlEMWEmdfmhmbyhﬂht%tzmmﬂsmdsﬂﬂﬁpm&meﬂmﬂg
Hokes, Iie two amiples, 358 and 368y, prepercd for lLosting fror Pitteburgs cosl

3f8) by partial carbonizetion, show comple-e loss of fusien propersies, that 1s,

na resistance in bhe Javis plastemeter Lost. camploz 568k a-d 369y should he guit-
ﬁﬂrgble und ssmoles a34d, 5365, and 357 unsuitable for casification by the Lurgh process.

+
H

—

viexes waz otulled. Rlend
-~ uislgkurah cosi 25, shows
aie sxrected, She additian of

and the scdition of 9 per-

3 The sftect o° ceris’n materisls on sowl-plusticity
_?kEEE, comtalnine 3G porcent Sewsll sosl LE2 and TU per:
G2 & maximm fluidlzy of §,700 £lal divislons per nince.

#-1F percet tar incrsascs tos pasirom Tloldisy to LE, 0G0,
fert cerbon tesrechlorids poduses 25 to 2,500 dis: divisiens Lar winyse. 1Ris Jerge
FAount of carbon letrachloride cuan ~annoeisehiy oXbracT 2008 mefrrsal {rem the cosl oT
otkorisr ciavae ils preperbiz: In sioh man-er that 1fs plastic progersies alsa ars

1+
Cranged .

Joxe Froper=ies

Traperties wnd typleosl snelyses of various dypse o= coge were summerized 1004
Tecect puplisatiom. (2

fxldizing Cropsctics of Bitumiro..s VoAact

The gpridiz nz propertiss of 13 zosl saxyles wors setermined furing the Fear.
a Tan® o, ;oA elosed rotary-dr.n

2lve fenples, after First dvying fn nisrcge= gas ut .

umft; were tepted [or their spontenecus Lesd eg In oxrech gas in &n adla-
"8l oulorimcter. Tre charachariszis rene oz jn elir &2t 1709 o, of one
oAl (L0A) wae detcrmined in e soeRT- Jackemed, roigry-dirim uzit.

CRIAs el

-

as g Tugle 11 surrarfizss Loc seif-heuilng Tetes a 707 =nd i00® 0. of tha 12 senpees

B Getg-mired in thoe sdfsbulic calorinsler e ine el of Lmeza rates lo the3e T
T =L L

Toohamical Ensineers’ Tanabosk .
FQUQT Tdl., oflk oed,, 19350, pp. 2- o & Zora, Ineo., MW
iferelk, W, T.




freah Fiiizburgh bed, Warden mine, coal n2f, Previously tezied by the sage Fracedy.
Ezcophing coale 430, dioa, 431, and %31z, which were testes in the sizes gigey inu?f
teble £, 21l samples wers =4rge stage-crushes to O- tn 1/8-3nch gime, Fha Pirst fin
faErles listed in the iable warpe tegted to deternine tre efrout of rralongeg Bt 25
arn Lheir rates of cxidetion. Comtinued storage of thess conis ehows thnt gl :
tlan kag ooourred, as iz evidenced by ike drop 1z their velf-hoating retou. The %

third test on poal 38 using 2X¥ ORYLER EEE Wes nede tn deterpize the effoct of fii‘at.
drylog the ozyean complately befora adritting it to tho enal churge n +hs oalarg* ik
meter, Lowear #elf-heating retes ere obtained with the dr¥ oRygern. The harmas tegt
frocedure s to mogsare ke OFFEET 4% TOoI temperature with a wet-teat meter before
pessuage o the calarimeter, =o chat some Moistire 13 8iwe¥s retained in tie szgafat :
toemperatures below 1009 C. FPittskurgh ogel »eh, ir Tresk, ahould give the BATe peld.rl:
heeting rates mg the Fitsburgh coal =28 wsed as the Btanderd o canparigse In the
tehle., Az would be exgectad from 1t9 rank apnd long perip? of storege, +ha low-vgls
tils Devy Sewell ocoel 45 oxidizes Tery slowly. The lovw-rensiyg, Yigh-volattla A
Treah coal 359 oxddizeg VEIF, rapidly, as compered with ths glardard Highi-voleti1g A
coal 28 whish Ig quite reasistent to oxidetlon, The highevalek<ip B uwoal 41k, paty
befors avd efier tis drier, shows Yery rapld ratee gf zalf-Aeating, The efFfacy, uf;
finer-size corl in increnzing the rots of eelf-heatirg Iz shown by comtering cpel |-
Y308 with zoel L350 mnd spe? U31s with zaal b3, The very low ratec of self-heaiing’
of conls B3] and 432z are due to their high esh content - £3.1 and 63,0 Tercents,
respectively, oz the dry-coal bazis - ms vompared with coals 437 ans bane, whian cgnf
tein osily 11,5 and 14,1 percen of agk, respeciivsly, on thig basiz, it

TAKLE 21, - Sel¥-reuting tendenciss of 228’s fo heat spontencously o
Ratia of ecif-hedting |
Self-heating rate to fresh
Tete st - Fitteburgh bed,
Togl 700 011007 ¢ Warden bins, coal 8% -
No. Conddtlon of coa1l/ o0, [Fr. 1%z, fEr, 709 £, 1030 €,
346 |In storags 13 Zeribe TR BT E.ET 0.7z © 0,97 -
345 1Tn atorage 19 months N -1 A7 81
34 | In storages 19 montls {tested with Ay .
oZygen) e e 20 1,10 e Wy
»28 in storags £ manths e e e 2.0 LT e
345 [In storage 15 manths e e ieaa .., JOE[ 1 Lan Ji%h A1
358 {Fresh coml AL EEREPET TP RPN B3 RN ET R b .ol .53
L1h [Few wet feed o driers ... . iuuin.,.. 5.22 oA, 7.0 3.42
b1% (Fiash dried, 5 minutes at 5509 F senne] B0 | 25oa 8.70 9,33
bzn [Feed g weslery, O- to 3/f-inck mige .. 1.30 L.ag 1.53 1.76
430210~ to 1/8-inecx Eortion of coml Y4ao ., 1.58 £,81 2,00 2,25
W21 |Free discor-ge refuse, 0- to 3/B~inch. . W23 2.7% -33 .95
431:20- o 1/8-4inah bortien of com? L1 .., . el 2,56 L2 .33

1/ The conl sarple 1n il irstarces wus first dried ig nitroger. at 1209 Q. in =
closef rotary-drim it before charging i1z the adistatic ceiorimets .

The pryzica? sroperiisz of sog® o, cokes mads by the Bureay of Mires-fAmerican
G Azsocistinn method fram 12 high-volazile A Arpelazhian coals ard their hlends
with 20 and 30 percent Posatontaz Ne. 5 coal were studled, 73/ The following com-
cluslions were dramm fror s study o tieeon data; (1) Tncrecmos ia the cokirg gpower

i}

e e i

T3/ Bermolds, .. A., Cosl Cerbonization: Eff'ects of Blerding Focalontes Fo, 3 Soal
With 12 High-Tolatile A Jorls:  Bureoy of Mines Rept, o= Invesilpations 4558, s
1542, & p,; Proc. am. @as As2oc., 1999, pp. Fos-7Eg.

Lzlg - Ly




,._,f high-votatile A coals effected by blending with 20 percent Tosesonbas Jo. 2 coal
pnarally were greatest for coals that yiselded the weakest coke when carborized
eingly: {E8) the 1-1/2-inch shetter, L-inch tiumbler, snd 1/4-inch twmbler indexes of
Vipe cokes from blenmds of & sigoificart nuzber of the nigt-vpietile coela inereaged
-v.1i:|1115" glightly oo reising the prr:up'c:rticn gf Pocaheosee No, 3 Trom &2 to 30 pergerct;
S {3) tre 1-1/72-iveh shetter indexes of cokes fram the “ign-volatile 2eals and thelr
-ylepds could be correlated approximately with the 1-imch turbler Indexes, bub

trer of these Tndexes wss relsted to the 1/h-irch tumsler i-mdsx.

GARIFICATICY OF COAL, CCKR, AND LIGHEES

Two chapters govering gazeous Tuels and gas troducers were prepared for ike
welfth editioe of Eems's Mechanical Fnginesrs! Zandbook. These chapoers frcluie
. 3sta o the thysicel ard chemicel properties of gaseous fuels and provide brief de-
v porlptions and operaticg resulita of typleal ges-mancfaciuring eqriyment . T4/T5/

Limmite

R Diring the year the Lignite Filot Plant &t OGrend Forks, ¥. Lak., contiinoued the
B¢ \vestigation of the sontirucus gagifisatlcn of lignite iz an externally heated
;g:armt_'l_ar rotart. Two test runs were made with the 230 alloF roetort Sube fnatalled
ithe previous year and tested i= only one rwt that yesr. In test No. 12, approxi-
metely 85 foms of dried lignite as gasified to give neurly 5.3 milljon cuhiz feet
of gms In £25 hours of operetion, Test ¥o. 13 kad a duratige of 730 hoira during
\I?,-hj_.;;;q_ +ime over 164 toms of res 1llesitc ns treated to glve pesrly 7.0 mililon cubde
i fpet of gas, Toough these testzs represent an incresse of 38 percent in operating
time gwver the provious Fear and en incrcase of 61 percent in gas made, thexe was an
inerenss of anly 3L percent Irn the iignite used. The 310 allgy retort tube appoered
to be in entireiy satisfactory venditlom &t the =zd of theze {est ozeratlons,

The marked incrsase in gas producticon, with only a moderste Increase in hiours
% cperated and lignike cgmeireed, 16 the resolt of tze wse of dried lign'te In run 12,
Yo The use of lignite for gasificetlon has the following advaztegres over naturel lig-
nite: Higher capacity in teorms of cubic feet of ge2s per fay and, itherefore, reduc-
2% tion in fized charges ner cubilc food of gas made; lower retio of Hz/CO and, there-
fore, lower operating sosts; more uniform tempe-aiure tZreughout the ancular zpace,
and, therefore, ware uniferm opersiloi; and, more efficient speration in general.

Underground Jesiflzstion

The u-derground gesifisetion of 2osl has long baez sdvocaizd £3 en stlrantive
hERn: of bringing tie cnergy stored Iz undergrouni cosl beds o the swrTece, With
Avereasing interest in eyathetic 1izufd fuela, the posgihility of provifing synthe-
¥ Bla mem for the various procesace by 5his zeens hes received gericus considerstion.
The advantages woilch msy be rswllized through underground pasification &re: Ttiliza-
tlon of Sirty coul heds, or coal remAining [n worked-out mines; productica of soergy
In & convenlemt formy reductios of capltal expepdilbure necessary ia The mizing,
transporta-—;.ion, and prococssing of coal iz s2lld fowmp and avoidawcs of the unsttrae-
tive {whor of mining csel,

E?_Ne-m, L. L., dasepuz Fucin: Zentfs Mechmnical Engineers’ Hendbock, Iowsr
wol., 18te od., 1953, pp, 2-51 to #-87, Join Wiley & Jens, Ine., How Yozk,
N, T.

Hewter, L. L., (s Prodfucerz: EZenbt's Mecianizcal Engineers” Handbook, Power
wol,, 1Ptk ed., 1550, pp. 2-87 to £-93, Jokn wiley 2 Sone, Inc., Xew York,
qd. T,
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An undergroun? gasificaligy Plant somsists gf: g means: of inlet tg ang 2ig.
chaprgs from the unde rground B¥SLem; Initial undergroumd develozment ta Erovida
PuBsLEEWRYE through the coal kad; 5 gouvres oF greifiocaticn nedia, such ag Cﬂmﬁr&sséd
elir, CEFEEN, or ztesm; gnd ‘2ans for handl ing ang Precessing the produst gom )

Tefore a Comrersisl plant may be desimned, the TECoors foztrolling the Mrocess
rust be determined. TRa lengih, w2dth, ans ekars of the widersround E5fificatigy
wiit eontral the location o the inlsf end dieciarge passeges, The TpLIrnm rete op
gas'Tication in tihe ynis deternines the volume o bleet medim required =nd ghe
Teeillbies for hendling Tlust ena DIrzluct gages, Oz=1:ting characterist:ua, fuch
EE DrEessure drop toraugn tha gynten, raut lass, aps FEBIf3cetion erflelensy, puat
Se lngur Fermans the most inpertant fastor in the dezign iz the devalotnent qz
technigues #or cotbralline gos auslitr,

The Puresu of Miras end the Alebama Prwer Co. have Jointly comducied andi cpom-
Tlaked one Fipld-spals srberimest in the wisrground Easification of cosl sng at
Prsscent are sosperatizs ir g geignd fieid-zcala sxperimert, The Bures: of Mins=s
hag, 3p addition, ceprie: ot labaretory-soala Irvestigutions relziing to ths FEme
subJest, 7677/

sexond Fleld-Scele Lxroriment at Gorgaz, A1y,

] Tre results of the Tirat fieid-gcale exverinent and the iebsratory work that
followad lez to SoTEtrisiion of the bresent larger-acle midsreround Besilfcatisn
brojact gt Gorgas, Afa. This expeximens iz teing conducted in the Drett zosgl bed )
in an eree isolgbed “rop The maln body of cgel Ly peture ans consisfiry op Bpprozi-
REtely 130 sorsa, The coal bed is 42 inshes ghipe and relstivery level; 1t 11wy
under an Sverame cover of 190 Toet,

I A 1S

Tte ohjectivez of this second Underground Faziticetios experiment arsa:

.
L. Ta detorminpe The que-tity of cgat trak cur be Easitried from o given initialf+
comEushisg zone end prhe thape and exter op the bumed-out, apege Tormed durirzg tris i
i Eneiftication, )

2. To ezt the deslgr and irelaZlation o= troes of fixed Troduct-gas cutlsts,
ivcludirg the senls required,

3. To determing tie apsraticnal charsoteristios of the sxperimenta: Inetalla-
il unfder such varistion of tanditione e5 the nature ol the installetion and the
SPOAress of the work msy -rdicate to be desirabls - som eXampls, the lengih of DREEEAEE.
required, the cptimm pate of flsw, ard the presanrs drop. N

b omg duterming the queiity and Quantity of the Product gas Eensrgiesd mgnd the
Bocomazry byproduchs evolyed unfer the experimentg] conditlons .

7. Mo ohtai- g7 Pafsihle informetinn regarding the action of heas on ika
ERrliyinge strats,

T8/ Fiea, Milton d., and Elder, .. J., Experireris iz, tra Mderground Gacifiestion -
of Coml: Arviced Forces Chem, dour., vel. I, No. &, agpsi 1850, pp. &-9, '
30-31,

TP Bymthetdc Liguid Fuels., pomoal Beport of the Secretary of 4he Inferior for -
1945, Part I. 041 from Coel: Bept. of Irvemtigatinng BE51, 1950, pp. Liy-hg.
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&. To develop, without iuterfering witz tho Toregoing chlectivesn, zuck funda-
pentel teck—icel and enpnamic inforeation as 1s iZkely ©o be helplsl inm sceectizg
plani gitez, plars izsleiletions, and oyeraTting proceeses.

Tha experincnial unit (5es Mg, 13) coneists of 2 stralght-lins ansage in e
enal, with surlfecs pornectiong &t ome end harough en ouberop seel, and et varlo:s
einss alang ite longth thrawgh lurge-disTeber vertical boreholes, frmil-dlsreter
‘yertical boreholies were drilled Into <he coal bed sijacezt to the enlry, in ordzr wo
geasure tnz progrsss pf comtustIon sndcrgrartd.  Afr is supplied by a recizroceting
‘egmpressor, raved at [,FG0 std. eu, TF, per min, with & dischargs pressure of 30
p.9.1.8. Feor of the lzrge-disweter boreholes may oe u=nd e en islet cr ouhlet to

the undergrounc 3yster,

Combustion was started 7n the 300-fost length of coel-bed eniry, ‘oceted at the
emd of the saesage farthest frox fne owserop. Tra gip blast wes maintslinsd for 10

¥ gays in cze direciion, ertaring at borehole I, wrd the product guf was diazhara=4d at
Syorshote 11, ITuring tiis pericd the “erperstire distribution roeilzed and ar incressed
- percersege of oxFgen in the crodust gas Lod to use of pericdically reversad olust opsr-
“mtlon. TEy Lhic mesns heabt was ztored urderground and Lhe Semperatire distritution o=
proved.  After gevaral muntha’ operation toe meygen conte=i o the zrofuct gszs ageln
ipcreased, oo cexedy this, Jdry sand Wes Fluii‘eed by reacs ol corzresssd alr end in-

V Jested inmto the entrry shrough &-inch rsruicel torehelesg dri-led Tar That parpoze. A

£ toteld of 156 tons of send was injzuted between boreicles T and IZ, and the ozerallon
:%Ewas nshersally improved thersbyr.

; In Octeker, Noveober, and Lie sarly part of Tocember, —he lsngth of $ime betvesn
Lreversels of {iow wes lnersascd, emd it wes Tonnd toat & combustible guz was belng
fporersted on the ocal Izces azd sulzeceent]ly bur—ed hy DFpUssing CEyESD underoround.
Y During this period ths 20-inc: wimlet atecks wope gpershed =t temperatures of L, E00°
' 1o E,hﬂnﬂ T., with ges surnleg Ir god sbove the stsck. Ooal gonsumphion mewr the
tsse o Lhe oatlst stack norsased, and bhe gasesss products were gvslved at TeTpoTa-
, Tures hizh enousst oo pmeks sosAinls thelr uee in ralzing ctezn or 12 opereticg o Z8F
4" turbins, & larce persembags of tie heat of sowhusticn of the posl was brought above
ground in the sfrluent gusio.

Fatwaen borsholes I wed TD, from Marsh 1359 Lrowign ¥erad 1950, 5,iE7 bone of
eoal wers burnod, Oporating date and tos irfoprasion chtalned fron the test holes
fMiicste the soal aces reccded by L0 £22b midway belwess horeheles 1 &nd I amd by
83 Tget nesr bre borshoies themselves. Tols means tzet a totsl area approximately
130 feet wide ai the Dorsholes, 80 foet wile & the midpsini of ths passage, snd mors
thor LOo feet lomg has boen burnsd gut, #ni 2o dale no 17mit as to the quatity of
toal which can he sifllzed fror o3 given initis]l pasesge Zas Eecs reschod, Furbosar-
more, Do dif7iculty hee bee) xeb in wainkaining scrthustiom of the conl srderground,
) zrd pzeept Tor minor meintezsnce shobdowns operetict has heen sostiruons on 2 3-#hirt-
bors” per-day badis,
: From March 1049 to June iS5G tha entire cperation of the experimentu: insialla-
tiong was condustcd between torsiolss I wnd IT, From time fo sime additicnel &-Zneh
chirma-4rill holes were mob dewsm, eilher along the line of ihe sriginel entry or in
regions where the cosl has Beer Trirred gut, These heles Zndiculed trat the overlylins
Strets has heen sibjszcted to cerperstures :lgh emougt to dlscoler snd Ty the
Fryeical characseristics of the airate, as leasy, for 13 Zeet. Whare they wers
Ti110d slopg Lks line of tre griginal ectry iz wes found chat rogt scticon i thie
regiern had boor sach tket & zoadltlon favoranle to bypessing the coul fzoes had heen
B2t wp. Toe test holes drilled In regions other thaz slong the priginel entry axzd
in replens where the epal hsd been burped out irdicated that roof acsticon had been
Tigh pore favorable to vhe process,

- bagg - b7 -
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Experimentstion Iz being careiad o oSo acsermine the atfect of & shorter enath
of podougtion eone, by moans of she comgiriosicn of larse harstoloz of D the live of 4
t=n priginal ontry sn eppropolste loeazicns. Ons sush fole wag completod Eﬂﬂ_tegted&
ard usfsg a corbustlion feos 150 fzet in le-gth, a sowbestibls gas wus praducesd fgor Eﬁ
hogmE.  Othsr excerimercal work i progresz is directed toward toe concentrsbicn o
“he combustion zone 1n s spocifis Zecstlonm wud also i cootrol bypassing of alr by
Tlugeing widsrgrgund srevlices trrgugh the Tae of fluldized, Tinely ciwiied golid
mrdta, The peszlts =< far ovtained {rrouss this typs of expsr-iveatanicr 1rdieats -
thet wuoh hebter ouersting conditiors can ve attained Thaw wers realised in the e
orrginal arsralion balwosa mormghgies T oand TT.

TSEAHCH 0% TE= FROTGGTION OF SYHIHESTS GAS j

seaflficasion of Palweriesd Coal

Filverized-Tus:-Casifieallion Filot Flanc

[uwing the yeor tre sfnossheric-presaure plios plent wss opersted Doxr over 3. {E
tesl runs, g

These ru-s dencnslbrazed tzas stean cowid be preheated Lo 53,8007 7, in Lheo pnhblé
stoves a=d that, msing this siear, Loe oxFgen requivements For eazificasion of =i .
cael were the lowsst Tor siy contizmupus process roporhed o dslc. To sccure sdequate
dets for process evalimiicrn, test muns wers made usirg soean £t temperatures of 2L0%,
2,000%, and 35,0009 F. Az will e noked “ron tsble T2, the perosab carbon gaszifies
WaH VRIY S0ac.

& total of 56,000 peundz of coal was gssificd at feed retes of 200 o L50 peunds -
ol oo6l ner Eour. . o

TabLE 12, - Avorages requlroremts per 1,000 83d, cu. ft, of {(¥HFs) profuced

Topald, Qxrcen, Slear, { farban gezifisi,
Stesn teomperaturc, T, pounds | std, cu. £5, | pounds meraart
2,90k L., Canremaerrramarraneoaa| 33.2 171 B1,L Ha.®
1;599 -l kR R I [N ) :jTl:fl _:126 :!'?.5 S":l._fr
535 . asresaea. Cteraaaan veranenmenenn]| B2 304 5.0 1 B3k

dns of t-c oabsiasding feslurcs of whis pracsss ls 1te flexicility ms regards
the retio of hydrogen to curbon monsxide, woich oex be profduced by consrol of the
noactart rabiss and bepperataces. Taiz is showa in figurs 14%. Thiz feature s of
inen 1t mekos She sroccsz spplicshie to & wide ramge of gynthetic operaticos.

Taluz 2

gtudies nave been mede of Lve Tariuiion of the ceal-air retio as the mixture
Flawe throuss the coal-dzlivery tuse. Do nessure this ratlin, - imstrmentTH/ has
bes= deveicpoi whiich uiilizes tize chasges In capacity of a condszasr Waer £ npixbure
of coa” ard eir flows baiwesr the plates, The tpstriment ised two synenronized
peeillating sfircuits, which are goupled irductively. When the two ozelilating sir-
autts are in phass, no current Tlews througt the couplicg clreuit. When the fregquensy
of oo clreu’t ie chenges by shasgiog tre cavecity of & condexser in ths zircuit,
purrent flows in the coupling clrouit givizg = weazure of the ¢remge in cepasity of
the corderser, Thiz current s recorded a3 a spot o sn oscllloscope gbove & fized
detnm, and bie spot 1 moved acruss The fField of the sscilicscope iz 1 seoond,

787 TDoteon, J. M., Zolden, J. H., Selbert, C. B., Simene, H. F., ond Schrdt, L. D.,
Wew Method Messures the Scoid:(az Ratic ir Eign-20lid Flow: Chenm. Fng.. Tol.
=6, totober 194%, pp. 126-330,

b8 -k -
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EFFECT OF STEAM.GCAL RATIO ON THE
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Figure 14. - Effect of stear: coal ratio on the rofio of
hydregen to careon monoxide.



“wm|d jord vonoayund-socy « ¢} onbl




pun jepid @as-Aojraoqe| uy voyooip=ab ponj-paispaed 1o soppiauab pus waisds Buipoay 2ypunaud jo woubnip mol -

LS
AP 2 _

A ST T
B e

ﬁ@%u s 757
T Y

RPN YR &

LD - |

- O ENRER

l

E 2 s 203 4

BN

00 ﬁ\u _
KGO A
h
G

8
3

ST R

A
Ny :Br

AR ARG )
FD PR \Mﬁ&ﬁﬁi_

B33

A £ _
Gt /i s R | _ :
. SE e !

; ; ) : #
LS 177/} I S i
m OIS

b

7] aank) 4

S _h.mu.ﬁgﬁ.m_. -
| Gy W

S i

.‘wsa,,f_ JL&%
Reridd

|

N




uopnzpseh _m:_-vmhm—?ca 1]

3T

Em_:_trou

TALEM, _..

EEE:_ i

SR 0|4 - .
._| Em__m,._.ﬁs_m_ _ |.__H_.._.__
—l ———-
L_._E___._: _|.r .._q__” _\ - ..-JEEH_mm a_
ynee’ it g RE N UTEN] ._E._m_:L.n_._
[ 3 _ PG BInsLualq aanEEg
__ Y w _.
AHEKE L/ _|_|_ el
049 1 500
e T
__ L o
._ BB
" _I_ JeyaLl
_|_ e LTyl
. B

Eﬂ_q@_..:..._

T
ﬂEEEE__:

LkCeay uoljnaiyland-sob -z

— s

I
gl

- palnd

e
Iy _.

-pun o id Eaum-.fo_u._ojn_ uy
S|SOUUAS puR iojniauah jo woalipip moy4 - YL ounBiy

—_ _ _

—smg —
; / b, Cooaanrnd
_.--H_I.. = /|__ Pysn pue sy
_. _ - .im__u ..Eﬂ;n__m
L _.Ip | L. %
N LU Jaquimyn a0y .
_ _ _\ ﬁ_ AnCaoILLAL
_ najasee o E.__m_..____ Aoy YEIH
b gt
IR < R, _
- l &_a ._gtu_m. WL . Jooigal
N B S S S, _ﬂ e T L]
kA
I et e, *
SOy ARIENE O~ --= - = .
) i & E.E.Emm.
_ — 1A JOEDITIL UREERD \ x},
] o .
| iy [ s 98 54
_. qIp pEll ST
1 §,
H._..Em_ﬂ_ﬁ...._ﬂ__ L.m__mv.________ 0 |r = _|,".._4”_E_._.n_
N : ..__ dussy
A _l|_ JALIM, LY — i ,,im_?_c.‘..w‘_
FS00R" L“_:.__.._._ T Bzl
JETHATY LD )
apmo uony  C0 PS030 .h.m _mj__._m:”_ iy
aLny sl 18} S
iyl ol uoSke) Iec)

Fupaoasd d)



