Ezatevbonrplion studies were corpleted on two largze eleoLris HLility baoiler h
furnaces, both pulverized-coal-T1red bt differing ixn fesiar and Lype of firing_jﬁj Iy
In both furmaces tho hess trazafer frot toe fleme was fomas o ke considu:ablg-legs
tzan thet which is theoretically achlevebls frem a rerfoet radistles sourse at thg
trmperaturs of tie lape, Jowsver, good sorrelabior was notal oeEvwaen tne fourch
power of the texperasure of tie gescs leaving fae froriases and the Toess abaarptigy
io tie respeciive PurmEces,

Lisposel of Bedlonctive Weptes by Trcineration

With imvreasing use of rasiciscbopes Tor rossarch end medical herepy in clindeg
faspltels, uriversities, and giler irstitutions, the care in the dfsgposal of radig. .
&ctive wastes to provent coptemivabicn of Terzomnel, ground wetorp, and ks #tengphey
mizt he elmple and econcmica®. Corbgstirie wzgies, sush 85 puper, zloth, woo?, ans. _
mals, etz,, comprisiog the lurgest part of auch wastor, sre most foaTerisntly hendlag -
by imcinersidon, s'nce a i0- to I3-Told refuciiocn o woluze of TIoerisl iz gitaipes,
nowever, a3h and otcer salid inzineretor residuss azd the brodusts of combustiesn
Iregert a specfsl ba-dlivg prorler - densely populeted frezs, azd the Atomic Enargy
LomTission conirasted with <hs Buross o@ ¥ines o develop ar Irzineratem 4o mzet the
Texls In this respect,

The £ivel prasze o Lhis yrogfect was corpietsd snd consdshed ol devizing a Bethng .
for ocllecting dry ressducs frow ur ineizerator in 8 Tanner thet would abhvizte the :
heed for menusl hasdldng of the reslduez, - whizk the lewel of radioectivity zight
be relatively High gz sompered to the originel wespe, Tre mcLhaiéQf cohns iste of
catellng and dissolving tie reridies in moiten sodlum byiroxide held ws s toemmepe-
ure of 1,000% F, durivs operstZon of the Imeinsrator. When the flux is saturated
with residuss, it can be shipped »: = solid, compect mass to the Tinal 2zzcgal
rolok, It Is estimeted tret u 100 -poun? chargs of sodium bpdroxids will handle <xe
reglive from Eppromimasely 2,007 nound: of waste ogterial, Owing to fke low cost of -

2 fluy a=d Lhe naz ar dispossble pleln zarbor stecl Fots T2 vebailn the flux, ke
vaet of this oparetior wouls be = zeglighle f=ctor in the over-all apersking costs,
Work ie being comti-usd cn *he de2lgm avd corsiruciiom of the incinerator ecad ausil-
isry equipment .

CARBONTRATION (O Do4s,

aurvoy of Carbonlzing Froperiies of Azericap Cpals

Fllot-asele earbonization teuts ab niagk temperstyres only wore sorlinued as
during the pest 2 yomra. A3 this WOTE Corprizsas tre thirg {carboniruaiion) phass of
the coklog-cou’ reserve Investigelion, emphesis wus placed on the suitsebility of the
coeles tested Tor meixing metallurgiesl egze; howsver, wiclds ard quslity of other
carberifsstion produsts wers sion detarrired. Mast coslz wers curbanired singlg and
ic blends in order to evaluste nsre caszpletelr treir coke-making properiies 51/

28/ Torey, R. C., and Caten, P., Firnece Best ibzorption in Pzddy's Fun Pulverlzed- - )
toel-Fircd Stesn Gezerator, Teing Torbile-t Burners, Louievilie, Ky.: T-zns.
_ Ar. Son. Mech, Eng., vol, T2, Wo, T, Oztabe- 1930, pp, 925-93=,
538/ Mysrs, J, W., ans CoreF, B, U., Furnace Hess Absorplion 1o Pulverized-foel -
Fir=d Stzam GEﬂErator, Willcw Tslang Jtatiorr Trang. Am. fHac, M=ch, Ens.,
) vel. T3, May 1951, pzo. hagalsz
&2/ Corey, R. C., Perry, H., £14 Sciwartz, 2, . -Zite [istoszal of Fadlgaciive
Incinepslor Feaidues By Boiid Fluzes: fm, :ra, Ergiens Assoz, Quarterly,
. vol. 12, No. 2, Jure 1351, pp. 55-%7.
Bl davis, I, D,, Survey of Larocnizirg Propertlfes of American couls, Burvesu of
¥ines Cocol-Sarbonluetips leboratory, 1549-30: FProc, Ar. Oa-o Apgoc.,, 1950,
T, 40zZ-Log,
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2 Samzles Trom 15 coal beds of the Apwslachlan »egion, 2 from Weshlirgion, and il
f rroo Colembds, Soutk America, were tested, The source, proxinsts ansly=is, and sul-
sur mortent of the cowls used ard the cozpozition of the blexds are given iz Leble
B, which also includes addipiczel semples obhzined for zlesticity, cxideticm, or
expaneion tests, The Appelachlan region ccals were tepsed st S00° and Q009 00 in
¥ . the standsrd 18-inch redort by Yhe Buresu of Minss-American (as Apsoointicn (BM-AGA)
4 - -pethods . Fhysical prozertlos of the cckes from thezs tests Wers dotermined by
. gtanierd methods of the smerican Society Cor Pesting Meierials. Ihe Washl—gton and
geahh frerican coale ware Sestod o2t Qou2 3, in dhe BY-AGS standard 13-inch retors
" gnd the cozes oy BM-AJA methods, wiersin the Tawhler Sest iy less severs then e
L.E.T. M. wothed, Zxpandicg propoysics werse messured LEvgely by tests In the Fureas
af ¥ipos sole-hsated cven. Flestic zropertic:s wers determized by the Glesslesr and
favis wethods. Fhryeizzl properties of tis cake, which gre primerily imgorient In
Juiging the sultability of & coel or blerd #Far ccormtroeisl carkonizsbieon, ars given
in tatle 9, by States, und are summarized below.

west Virginia Cpals

Pyn low-velat!ic Beckley-bed soslas (449 azd LSC) bisnded with 80 perzesy hicgh-
yolatile Plittsburgh-tes sesl gave indezes for tome 509 0, enkes ihat 2fow bhotk coald
& are sultable For bleniing with high-voiatile coking soala for producizng melsllurglcoal
“rooke, Heiwipng the proportion of whesc Tecklsy zosls to 20 percent did npot hereflit
Hrtme coke IMropm the Caretsa hlend, although 2ome ixpravensat was motod Tor the Gls=
Bogors olend. 17 tisnded correcily, they seuld be substituted for Focalonbvas Moo 3

In cakire blenis withoah loss nocoke gquality.

T

T:- Sewsll-ped coal {463), zedinm-volatiZe bisum’rous in razk, coksd sirungly wien
Looarhoomized elorme; towever, 1t skould be biended wizh lower-ranking coal for commer-
“tdal carbonimeiilzs, hezause 1t expsnds Suring serbonizalion., Its blends {EASD and
G5B with 59 andi 7O perve-i Fittsburgh-ted coal ylelied zotrong coke at 200 0, The
0:57 blend of tiiz Sowell and of Piiishurgh cosi yieldsd coke of meitsllurgical grade,
and oven greater proportion: of fewell coal probsbly cotid Be used sallslactori-f,

' Winifrede-hed coals {467 and #68), Zign-velatile A bltminows Im rumi, yleides
wall-fused, mpderately Fiszured coxe &% QOO T.: the cogxe from Ho. T-mine cosl was
228 gbradsble. The 30:90 blend of Fo. 7-wire sod Foushoohas Bg. 3 cosls gave =trong
oke at 009 C. Tneoreesimg bie prupartion of Pocehonias Noo 3 to 30 porcent did nok
cMagnificuntly wenelit the ccke, ZEithay tlezd shoull bo aulteble for tre predoctior
of mete=llurgicel coke.

_ Ugper Freeport-bed cowl (170}, high-volwiile & titwmirous in »enz, ylelded
‘Tather spongy woke, wnd, as weul: Te expected, the 1- wnd 1/4-inch turbler irdexes
gre low., Th'z soel ettsing s high S1afdity in the plestie stete; probarcly 1t coell
hﬁ_usﬂa tg produse metellurgisel coke If Blended wit: low-sulfur coals of higter rank
And, Iower 2u’dity.

In afditicn to the cosls 1fswed In tesle 4, carsonisstlion fests were Teported
the Eagle, Ho. 2 Gus, Pocshonzas No, 3, end Pooakooiae Ho, L beds [rom West
iTEiﬂiakggf Taese Toul scals, Lhe first +we of high-ogletiic A4 rank sod the last
po¥0 low-voletile, sespeellvely, vere found o oo switedle Jaor the oefecture of
oren coke 10 ylernded in proper propsrtions, The blends shouid te certoriwed at
Brate bulk fenss=iss, simos thoy may szpand enough at Tigk densities to deTrze

. X. 2., %cynolas, O, A., Brewer, R, =,, (de, W. 4., Haugie, B, W.,
Walfscm, D, B., Birge, 9. W,, Carbonlsing Prepertles; Waet VirgizZa Joats
roem the BE=glie, Xo. 2 Ges, Poscebonias Sc. %, wid Pocahentas %o. 4 Beds:
Bureau of Mfnes 3ull. L9%, 1353, 33 op.

-'Iil—



Tte cerbonlcing propertics of en addltioral wedimm-volstiie and Five _'—':""""Dlﬂtiie
sesle fror West Virginia wers revarted, with deia on iares Penneyivania cosls,53/
law-wolatils coals somprised two setrles of Pocahontss Ko, f-bed copal fror WFCIiLg
County and eme fron Mercer County, Devy Sewsll bed-soul fram MeDowsll Country, end Fing'
Cresk bed-cgul. from Greenbrizr Jounty, Toe zedium-valstile coal was frot tho T :
Creck Led, Gresnb»ivr Commby, Fiztsburgh-bed cosl fror the Wardep Eine, Allegheny
Counky, Fa., wos wuzed in blerds wick these coals. A1 zarples coked =lrongly wase
varoonized singly. The blonds comtainirg 80 peresnb Pistsbargh aleo coked sirongly,’
Tae cokes made Trow thess tlsnde corpared feavorsbly wiih those made Prom the BM-p5in
gtundurd blead of 2ozles Srem Pittshurgn apd Pocabontss Na. 3 beds, Tuty fewell,
Pocsnontes o, &, ard Fire Cresk low-volatile cosls were rearly aas suitsols Por
Blending with Pitkeourg: ccsel es Focehontan Ha, 2. The mediign-volabile Fire Creck
coal was alighbly less suitsble, Tut 1te blepds wormd crobably coks Tome EIracgly
If 2t were used In larger proporiior:z.

The

Ponnawlvania Conlz

Lower Fresport-ted cosl (LEE) ) of highi-walstile A rack, yizlisZ siroig coke wher-
biendes with 20 porceat medium-voleiils Lower Eittsaning (%43) ar 20 percent Pocahontg g
Ho. 3 {h7%} =2cals; however, the kazdress facters, or 3fL-dned fuabler indexas, of the ™
blend cokes were zlightly low at 56 axd 0. The coXing property of tho Lower Frnepgrfﬁé ‘
Lower Fittunci=zg =lend wes ot improved oy reising the proportion of Lower Kittegning
Frge 20 +a 30 peoroers, .

Lower Eillemming-bed cosl (LL3) ranxed low in the wediom-valstile grouz. =% wymg |
carbonized grly s bleads [Ll2a ard LLAE) withk DLower Froepors coel, Lower Eittarning
1e o coking coal which should te so blerded trat the cosl rark jc chenged 11ttla,

Uppeer Freepori-bed cas> (450}, higz-woletile A bicmincus iz rark, was cleapes S0
by tho keavy redfa prozeza toc yizls s produst aontaining A.7 percent ash end 8.1 per- i
eord gulfur, The 009 O, aghs was well-fiused snd gurong for cocel of this o
Blending wiik 20 percent FPossbortas No. 3 raiee=d tae I-inck twihler index fram 47 to
Sby ether indezes wirs raised ~c3a.  Tke tests Indicete thet B0 psrcent iz atout the
oitlmn proportior of this cosl to be blendes with Pocatortas Ko, 3. :

Anctrer hish-volsiiie 4 Uoper Fresport-bed cosi (L80Y zeve 9002 0, coxe Lhat re--
sisted breskage w21l “n the shatier test hut we: ratrer sbradable in the timblzr test
Elending with 23 percenl Pocahontas Bo. 3 benefilted the caks ny raizicg itz 1- aag
i1fh-inex tusblss irdexes Trom 40 to 6 Bnd Trom 5T 4o 59, rospectively. The (s3I0
biend of ibese couls yielded alightly strongsr coke, altlough weshed, the high sul-
fur contest of ihis cosl wouls zske it .mswied for mebsllurgicsl uss, '

Tae thvse Pernaylvanis coals, Zncliuded with the report on Weet Tirginia co&lsékﬂ :
Previgusiy mentioned, were nediam-velet’le cgels Prot tie Lowsr Elitacring bed, '
Curhris Courty, and tie Uppe- Kittamning hed, Clserfisls County, wnd higi-voletile 4
sogl frar the Upzar snd Lovwer Frespart bads, Indiews Ooumty., All of tassc ooels coked
strongly waen cwrbonized slone, The mediur-volatile coales, wWher blendod with stfundazd 3
Fittehurgh-bed blending cosl, 42d cot make guite as Etrong coke gz Wlerds of low-
valatile cael with iLhe Plitabursh casl, bus Trobably suct blends woiid be ztwegneer I
lerger propartions of e wedim-volstile coals weore used,

83/ Davis, 7, L., Heraolds, D. 4., Brewsr, R. E., Wal*son, D, E.) Nausle, B, W., aod
Birge, L. W,, Carbealsicg Preperiies: Focahontas No, 6, Davy Sewel), acd Fire

Cre=ox Coala Jror West Virginia and Upzer apd Lower Eltissmirg arnd Uyper and
Lowar Frespor: Coa’z fror Penaeylvearia: Duresu of Minss Euil, 436, 1320,
bz pm,

&L/ Zee foclzote 47.
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Virginda Coulis

Cliziwasd-bed soml (478) Trom 97 rkngwn mine near siedsvills, Wise County, Ta.,
snued higk In the tigh-volelils A classisZcet’on. A= & olens LTTEY with 7O perzent
Sewanee, it coxed strocgly, Tre cosl wes ot tested s5ingly.

Texunciges Doalz

dellico-bed coal (L56), hiph-volsefize & bfiups—gpn fn ran, gave Trather weak
coke, but was Improved markedly by blondi-g with 20 end 30 percezu Pocalontmz No. 3.
Eizrer of thsse blenis srould yield m=talivrzics: coke “n corpercial oveza, althovgh
the klend sentueini=g 35 peTcert Consiontas pcomes more shrongly.

Sewenie-bed seal (LYY, rarkirg a ths tor of the high-volesils A slessification,
coked suronguy wien carhonived singily. Tie 50:40 Sswerre_Fozahontas Ho, 3 hiend
{4774), which is carbonized comercialiy to preduce Toumdry ccke, yvlelfisd coxe that
residted breakugs ‘T the shatter test Tore thar tre Sewsnes ocoke, The 70130 Sewsnee-
Clintwosd Tiend (4TTE) ocied nearly ss stro—gly 25 Sowanee, Sucztituzion of s ecual
sacunl of Fiftsburgti-ted coel for Chinbwood “overed the giatter rdexes and raised
tke tuwhliar Zrdevez, witktough toe crianges wers small.

Waehinigston Ceomis

Alibesor Noo 2- azd Hoo 3-bed coals (447 ond W48), wasted st the Suress =tation
8 Gesttle, wcave cokes 1iat wero slronger zhar toe avarags coke from coals of similsy
(high-volatile A) rack, excepd that the Fo., 2 voze had & hsrdness fastor of 63,
whereas fhe svsrsge iz 7E,

Mupean Cools

A J0:50 blend (473) of Riask Orsek- mad ¥ary Los-bed (zed’ur-volabile weshed
£02ls frow Jolferscn Covnty), carborized at #0620, 300°, aad 1,509 o, yielded cokes
that were strong at 5200 and 962° O, The 1,200% C. noke wes imetsble 14 the Shassen

and Turbler Lests beceuse 1t wes more Tizeured.

Calozh s, Sowrh America, Uoals

Tha Columirisn coals ranged from low ir the aZgh-velatile &4 renk fo aigh In fhe
Dediam-velazile, Migh-velatile A Prizaipal-bed coal (L34) yislded sirang ccle ths:
“enparsd favorsbiy wivi soke Tedn fromr essiorn dor=stis coa’s T zimiler rEck.
Mediim-voletile Secundaris-bed coal (435) Fivlied the stroazest coko; boise coko wus
RIO0GT w8 strong 89 ocokes made Tror the best cokizg ccalz of West Virginiae. & 5050
biend {L24a) of theee two @osla, tola Srar the Departoent of Condianwrzs, coked almost
BB siruvizgly az 100 tercert Seaurderils cosl, Thoae cos'a ax fuitanls for the produc-
tign or netellurgicel ¢cke if blenisd properly to elimlrste tra resEibility of azpsn-
Blon durirg sardonization,

Cily twa 2cals from the deperinent of Valle del Cauce Fizlied stromg coks, Tae
Mo, 1 (L436) und Qrandc [437) teds, ranked asz hiph-volatile A4 bituninoss, gave cckoe
ot were satsifactorily atrong, considering their ranx. Blerding witwn coals aof Zow
- ROk wenld tenefit the zowing of trese cosls,

The follewing soals frem the Department of Tal e del Caucy rizlded rather wesx
Gokes:  Wo, 5 and Ho. & hed-blend {438), Grande beds Heoe, 2 apd 3 (L33 and h&3),
¥a. 3 and o, » beds (%01, Large bed (L52), Grands bea (LE0Y, four mixed beds,
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f461), az=d sr wrlknows bed (L&Z), Most of these cokes werc hard snd probably comlg e
gErengthensd br blending e eoeld to lncreses thelr razk, Fhe coking propersiss e
8ix samples, cozlaining 13.7 to 26.5 percent szb, probably would be benefited br
ciasring the npoals to modsrabe szl corient. La Duche-ted ceal (4G4} did net sicig
coher=nt coke, althougs It ranked high In the medimmevoialile group,

Cemparison of BM-AGA and Slet-oven Foyerimenbwed Methods of Darbosization

A cogparizon was made hetween carbonlzing Tests iz the BM-A34 crlirdrical stes)
retorte snd in s verticel, re*“actov— glot-cver zdm’“wsr ta trat developed by the
T1linmis Btate Geglagical Qﬂrﬁﬂyg_z Throe high-wolatile coa’s ang elght blerds af
cosly, differirzg in rank, were carbordized in BEM-ARA retortz A% 2000 and 0009 O, en
In t=e =lot oven =t ETDD tg Z,000% C., Aversge yvields from BM-80A tests =t 8oof aud
9002 O, snd the siot oven, r85pectiveiy, wersy Oake, persent, TS 7.0, and 70.5;
gas, cublc feen per tom, 8,300 10,100, and 9,550; tsr, galloms per teom, 12,0, 11,6k,
acd 9.0; Llipght oil, psllons per fom, 1.9%, 2.39, and 1.73; wrd wowocium i Tete, i
prmds per won, °7.7, £3.6, apd 22,3, Toe slob-aven and 900% O, cokes were of =2 Iriley G
chem®za? compoaitioz; the 8009 O, cokes conteined slightly more volat’le matter sngd
888 fixeld surbeoa. Gererally, other physiczel propersiss of the sliot-omel Soses wero
interrediste hetween those of the B30 snd 900% O, BM-AGA cokes, ke apecific go .='|.'-_|'_t,:.,r
o' the gas from the sloi-oven generalliy was intermpciate retvesn thoss off the gaess
from the 830°% and 9G0% C. BM-AJA Lests; heatins values were lowses For the slol-cwen _-
gae. The tars From the G009 O, EM-A%L and zlot-gven tests were sir'iar; they Alfferes .
significantly only in Lhe’r conbent of soiide (ranhttalexme, anthracens, and P;tchj )
whick wzz higher for tke slob-oven tar., The Ligkt oils frer the 2los-aven t=sts con- i
tained gregter provorticns of bercszsne and Zower proportions of parafflss apd salveni t
naczhtte, s

Small-Scale Lahoratery Cerbonizasicn Testa

fwell-scals laborgtory coking tesba, made to abtaln informatZon on tie chemieal
snd thysical propsrties of ceals thkat af“eot ¥lelds gnd properties of the ga=z, coke,
end vosl chemicals, included low-temperaturs corborizsticn (Fiacher) assays, age u-
tivating value testé, end freg-z2welling uests. .

Data from tress tesbk? on Pocslontes Ho, j—, Focshontas No. L-, Bagle-, and tae
Na. 2 Ges-ted cpals wers publisheibB/ to supplerens EM-AGA testz ot 8007 wnd QCoe
and obler tests deslegned to evalusate plastic an’ expsnding properties o the coals,

Flaztielity of Couls

Plastic properties of 39 coels and 3% blends wers destermined durirg the fiscal
Fear., Table & describes these coala and tlenda, excert blending coal 273, which ie
giriier to coa> hYS, and speclel semplzs of blende, Fretrested cols, and slued frae-
tignz. All seoples were tested by thke Gleseler gn.‘l". ar Imevig -p_]_aa-t.gmete:r methods. A
total of 353 tests - 197 by the Gleasler and 285 by the Dovis mothod - was made.

Table L0 Llsts the nurbers of thke coals and blonds iested, tie Gieseler maximum
fluidity valuee in dlal divislens per minute, ard the Twvils pardmo resistance veluss
% pound-inches. A1l coals end blends, exoept the special samples {mot lListed), ware
tEntEﬂ- in comneation with the PI~I—.»‘LGA gurvey of Their coarbonizding ard ezpanding prap-
ertiez. The plasbic properties of tie coels ard blerpds are eumrerized under *Remarks'
1n the tahle,

_-52,.7' Levis, J. D., Reymold=, D. A., Wolfeon, I. E., and Birge, G. W,, Jonparison af
BM-AGA ané Slot-0ven Experimenial Methods of Carborizetlen, with Besults for
Elevern Coals: Bureau of Minss Bull, L80, 219%3, 37 om.
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Fozelie progrrrier o coflE aud Tlends

West Torginis Cn8i3 srd Blernds

Slwselar= Brua-ks
Imewzeigel alese_er Fouiflty 4Td fecressed Devln preietanoe TAIDEE

B0 [=lenie Bhjpe  Whiag, hijA_. ead L300) reouly by blemdinp fow-vols-

[ERiN] tile Facabramae Ex, 3 ocosle (229 gmd 45930 %Iia &0 =ad 7O Tormocs

ot Ags-valuliie A Pronchurgh coal (23], Revsroe tmends (blenda

E1as) NEGR, LG3R, ard L&52) are ebeus Ty hlerddmg medius-valatile
[l T 15 Sewell moal (L6531 Witk B0, 72, ord 53 percert Filliturg: coml.
BES, ininriann 1,250 Tep of ®ed of Pittsteogh eosl [86] vas sxeluizd, srd dats are
bess .. TIT ot r\l:]_'.-v"c"'._fﬂt:[vﬁ of med. DBleadire High-volatile A Wislf-uim
hges oL, 1,005 G7) wita 51 wad 20 pereont Low—voletlle Tavekaries ¥o, 3
E e . e fonl [uTR) fmcremses f1vdALty caf lecress=s ces!ctnzon TalusE,
—'55 e Ilel-volebiin & Windtrece ol (UE3) whows higher *lufiity acd
Lt .- 1,600 azgher replssenee theo Wiadfoedn ocel (W01, Flg -velwzile &
IR TIIT B VPDer Freeaars cosl (U700 giTes extoemelr RIgu flutiitr sns
TR eaea s Lo ' Evermus reslrseran,  Focsbubtes ¥o, 3 oonl (48] shows plestis
- ree £ { : vhymgatertszins Typlcal o0 Ile low-volawile rear,
AT waavaa s 220 X
[ ar-arr o] VE

e Forrsy.wsednly Coals and Elaonds o T

i ieiaeon .3 Glzeeier FIuidity valves sover e wide TRgn., @76 ref-sluz-=

e T

H I

[
el

Sl o T e e Py ]

veluns 6 norral aml ixdizate good co¥e-mekicy wrepertdes,

2opt for meilmmesciphilo Leser Killeoning ocoal (M=) gna
nashed Taoer Proepart cusl, (LB} woich cernet se plessisied,
211 ¢oheors ere LIeh-caletdte 4 A0 resk.  Jpper Tresoort ol D4
& wuek lees £1u1d <haz the Uiper Treepart cq=l (9581, Zxrest-
ilow blends SRR and —a‘E zaceizdsg coml Mz, alc r_\t*ers rapteia
A orad 30 pereeal low-welat!ln Pocshontas He. 3 woel (h7S),
E-:&E&lur values Yot Hlends LLUE, 4SN4, and 4EGA nrR rerottoltT
Eleh. A2 craer hieds shaow ‘1.‘1::.1.&1 charges I1n hoth Toaddizy
azd '"-"'"'1'5.':-*-* o bIend i,

Tirgitie Tools

Meiim-velsslie Tillir Coml (HR) Ard Dlzh-Tolatile & Cri-ikoos
cugl [T elos valves comnietent wIth Llie fenk of tie ecals pad
_spfivale zood coke-maklzy pencertiss.

Tecrorepe | Coals nmd 2lends s

Tezrennnn TLLGELT ans licreszed romistonne [ble=de NGE4 eod YEEE]
A elleet of bleafdag B ool 30 persenk lav-velsifle el (0]
FItL Ech-wnlet' R & ool {40E), elso sheer by Difa vtk b pen-
cext low-vo7etize coel (h720 wnd higa-wotiotiio & aaal (4770,
TRE wercert LIgb-vaiedlte 4 CGlImtwool coel 075 fs oore
effestlve then Pomchargh coel (2280) ic faeswsedng 27 addis

waf 7L oporsems af latie® Zccrease onximm resintenns, ladlseldagr

voRs Aok .

A dhaoa Flead

5050 hirad mited expecsted valoss,

Mashityrhen Coais

MaTy ioilcete Frir coio-magiar p::gu:i_izr.,
=3,

-rc'lurr:b‘s:, Gouth Aneriu&, Toice =3t Aorods

Len

RamEmaqg -y

Lsa

hgt

o)

.—u—u—,
P i

= wals

R

R |

'It._.l'n.ﬂ-d [
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The rZaxllz orope=r o <tz i euale eoli D mle=nic Ty JdldslT.
Elghb zemle (L33, Lip, L3, L33, Y61, 462, 453, rad —61}1.| dn nat
=usn at the Lovmal ravi: of besting oo oo r:. ey ataute o tle
Terin teats ard develop ocly inw fludSsty o Trhe Clemeler Lesie,
Two '-rLE:LS [L22) and [L4) ziven hez) fuelocs Lws Rionds CL3ud npf
LU0, costalndag nqual parta o ccale 432 end B35 eamd o 400 2nd
L), resprotively, 2ad foor cosly {oif, Lil, $59, wn? 1800 siow
la"é:' TiElca, These eIx conls and two Llezde doddasie el oocke-
ik ® srozeriiee wolch netd Do Zepreved B jaddizlms klendseg.

Tleridng Tonla

iPS)

The high-vclatile & plesdlug sampisc (2292 ard oen] ELCY goak Teslie,
Lyl cf this eerl v, The low-vaiatil= blerding sepios
[&T7 ani U7S) sacw czarmckesisTfe values. Tcals 29 m=d 75, we=n
d3ed v aroper proporldeas, arve swec)last mlesdbiy gmals.

Zavle tlaatomztes,

N ";.'LEE.-I:II-&-\.‘-::. marimrn Touildity ia | dal 3§ TTinious per ularte,

apyloun replptazce Io pound-innhns,

iy dfl;'_ ToTement .:;_-eﬂ.-:: Lamr 0,1 din] 24%iRicTs Der stmrte,

Toul Rl and 2icark ywer foom retos WUy teaT Rfscortioued,

No ceslotance Zeyeloped i acemel vaTe o heetlng o 39 T. uer ofoode,
Jeal swolied aol #llerd=y ehatt “rome oo U390 O Trrs ATceontlpued .
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Ezxzanding Propsriles of Coels Buering Cerborizaticon

Another sole-heated expaneion oven was canstructed, azd 82 tests nove been madn
in 1t. A total of 169 testa wes made ic both aovensz, Excspt for the mothod of apply. -
ing preesure, the new oven was hullt to duplicste the older cne as classly ez poasd]

23 that s cosl tedted in eltker oven wouwld give the sgme szpansion within the fimie 7
of ezperimentel error. The test results from the fws ovene duplicate eesch othaw wall

A load of 2.2 pounds par square Iner Is epplied cm the coal crarge furing C“r'-hm;-
izatior, Ta the pilds= gwen thils pressure 1 maintained by pesuel, ad justiest of Tres.
gure in &n oil gland controlling the pressure plate thet reste on the coal cherge E
In the new pven & nethod malntalning sutometlca’ly o consvant prsgsure oh tie chargs :

consiste essentially of bwo hpdrswiic ¢ylinders witk pietone, ace of small bare eop. "
nected ta ancther of larger hore 80 &8 to oppose gzol shier, Ths piston of the a1y
bore cylizds» 1s appropristely weighted, and the licuid medi-mw sppiies the soms unit 'ﬁ

prefalure o the Imrge oxli-mdsr. Tke p“r—"bu:m ic this cylizder tien contiruously exarty?
the rezquired presss=e oo the pressure plete contasting the ozel. Figure 11 i5 a8 - j.~}
#hotograzh of the new oven, showing the larger cyiinder controlling She prassure pla,t_g;

The prapsure plate of tke now Bole-hasted oven was equipned with o cest Iron Bas i
ipetead of trensite, which wes iz use on the older oven. Comperizon o resulta of e
tests weing this plete szd the oider plate In tihe sams oven inAicates thel the gast
iron plete resting directly oo the cocal 41€ not charwe the results significankly and
EaTe more troubie-free gperation, porilowterly with copls that Tecams quits Fludd; - :{
thersfors, the Lrazzite part of the prezsvres pleie of the nlifsr aver was rapleced G i
with cazt iree, %

e

Tae exzandivg properiles of the coals and hlends tested during the yeur are glve
in Teble 11, The State and Bed for sack coel 1e gilven-to facsililats Tinding the com T
plete dezcrivtion end chemical asralyses given lo tabls 8, whereln the sosls a-e .{."Equa ro
by Stet=s. :

The Tpper Froegort cosls iested (L70 from West Vicgiris, and 448, LS8, and bhS0 B
fror Pennsylvania) becams very Jluid during sarbonizatiss, ead a1l Tut 1!-—8 wers nigniy:
cuntractizng, EBlends of up to 30 percert Focaheosas Xo. 3 with coeiz 482 apd tLE0 wers
etill contrectlng eccugh to indisete they would be safe for Use in cormercisl overs, &
and seal 470 wes =u kigsly contracting thes It would be =xpect=d o bLehayve siollardy, e ¥
Elende of cosl LB with Pocahentas No. 3 were barderlire comls teat could be derngeTous 233
for mast coke geens. Coal W4B appesrs safe for industrial carbonszshion woen nsed "
alons, buh 1% was ot tosved in blends. By

af the oguhet cogls tegtes, the Pocshontaz Wo. 3 is well-¥rown o oe 8 dansersusly [
expaniing coul When used aZone. The tests Izdicated thet the Lower Kittarnirgz (4h3), L
the Sswell (U85), tihe Sevwense {477}, and the Backley comls {Llg and 4300, wher uged "’:_g
alenc, wnd a tYew of the Tlend: would be pobentially Zurgercusz, particulerly if coked . 2
st high syeed in narrow ovens, 4 blerd ol twa expacilng cogiz, the Sewenoe {L7T) and
FPasalgnbas Ho. 3 (47%), 28 commorcisliy coksd, with g ca:bcniair.g tvlme o 0 houra,
e ooven damage Is probably svolded because of the alaw rate of sarbonization In oveds
that arc wider thsn i1 msny of she nower ovena, B

A curbonlzing-tiTte a2tudy waz muds I tis lerge ve-iical expesnsias cvsn with
Fltteburgh-bed coal, Morgan mine No, 2, Perry Couniy, W. Ve., {Lhﬁ) under condiilons
simlating fast coking In very narrow Elot oveza (B irrches wide), Wsll tezperstures
umed wWers higher than for those vguivelent to fiue texperatures 2,300 tq 2,500 F,
In commercial ovens. It was found thet the carbonizirg bime 1z 8-Zxsch grens should . b4
Te at leass & hours to prodese gatliafectary furnase coks, :

4581 _ - hg &
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T45.E 11, - Expanding properties off wgal in the sgle-Pested oven
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Gpophenscus Peating Tendescies of Oosls and Refias

The s=lf-reatirg or sponsaneols resting terndenodies of £2ve clearsd 53 B ninus
wasls, Five voml-refuss esxyples, ard two ligmize:s were desercines under cormtoolled
cxiistion im the adisZatis colorimetor. Tebls 22 orgw: <he malzture condisicn of
the wsmples s6 recelved, thelr analgans, and the seir-lesting ratez af salected
teaperanures. OTIEIM of the sarples [s given in tapie &, The wwo Talck Fraspar:s
moals (BEh =nd BUS) that were vopy wed wher received were sir-dried hefore estirg,
The otfer caoalz, relfssc, and lignites recelved in cosres zizes wore crusted —o U-ta
Lf#—iﬂch glze, and 21] ssnple: were dried In a robery Smm with Ailbrogsr zas at
I00P 0. before Testing fa the salorimeier, Tac use of dry, sinw essl wder closciy
coatrolled comdivions of owygen suzzly and the=mal equil2n-dan 1o the ssishetic -
calerireter winfmizesz tha sffects of Turely vhysicsl faczors ap Lk sel-hesting : £
rate ol the cozl, i

g}

Toe Thick Frecport eimerved sosl (LU, w2tk & high carbos conbegt, seif-icate
an ozt faster rates ot compuratlie tsmperstires thar the 72ck Fresoors refuss sogl
(%15}, wit: a very high ash content, ard the Lewer KibtarmZ-e cleaned sns mefase
coals (L5l snd 452) Lehavs {2 8 similsr manrser, Afber 2 rantts of ouhicar storage,
ths eslf-hesting =atez o bhe refuvas coel (432-52) increzze and wi corraratle Lom-
r=raturss exseed tipse of lle clsensd coal (451). Thess zel®-neatine rates 1ncregges
Tragressively az the time of ouldoor storase of 1ie refure cozl inereasze to 8 ronshs,
Tre surfaces of the particles of theee two samples shonned srrraclable ferrous zulfate, ;
gome of wilsd waz laob hefore charging the dry sampies Z» the adiszazZc celorimeser, o vl
Tae Increses I Terzgus z2gliwvte 2uricg § nonths of ocutdoor storegs wsE from CL4%E +a
1.5 zeroent |&vy basiz) Zor bhe refuse coals (L52 gnf LS2eadl. The aICoOpanying
fzersgse In pyritlisz suifur in thess wwe sawmples rom 20,0 and 17.3 percsnt "sry besle)

i X . - i
indizates wbas oxidation of pFrites waz responsitie in pert for the bEigh sollehensiirg &GN
reves of Toe refuce coel (4BP-sh), whick ked hoos stored patfoor: for A months, o 5

Taw lwe clesred Plitaburgh ¥o. £ cosis (481 and? 432) were zelelively a’miler ia
coemlos) vorzositioz, but rot Jr. oxidising properitiss. The algher retes found fap .
epel LA are in sccord wit: tho ghespved fact tams Thiz cpal has hueated spnd swer ; 3
ignited duricg shiprent =nd storage, wiersss cool 34° snows excellens ssorage propor-

Limz. The cleazed Pittsburg: cocal (225), whish wss testnd us 8 cosck WLk bwo obha« s S
fumpies from Gtoe senme mine rreviousiy teested, gave reellts tiael checked woll for the ¥l g
three cosls, shcwlirg thal Lhis cosl 23 unilovres it comsositicn 0 bez eranllart soor ]
uge proparties.  The igh 2el®-heetine retes of sne 1lguites drdicate that 2S00 SNSRI E:
Zepting end igndticn muy be expested, wrleoss troper precaulions s—s take- 1o Lrensport- B

ing =rd 2iorirgs theoe oosls.
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Ihyaizal Propsrtiles ol Coke: Bize and I5a Moasurererc

&0
Nz misguacy of phymizal teslz of coke s'or the puvposss for walch iher ars r=de i
%8 bean & #abject lor discufeion for wery yeurs., In 184k sie Borean deciZes thes R !
fgte ablained Crox the tzeting proccdurss or samples of soke rroducced o comersial %
ovanz would glve Informaticn ea 11} the dwgree of presizion o Zeos Commor_yF usedl i | L
the irdugtry, (2} the ssuszez of the kaown poor reproduaitility u scveral of the Co
pEyalcal tests, erd () possitle improvemente or wod!Fflostions of cxis'ing shyzical w1
zesting crogsdures, Eaougs daza have beez collechwd om eevessl mipectia of coke costh- by 5
Zuz to meke Tresentetion of fubs on the sfze of eoke apd Tis mesdsyTerent worch while.éif ;

675 Mwii, ®, Stuart, avd Seyle, Jomm B., Paysicol Fropertiea of Coas: S
Mepsurements:  Bureau oF Minss Hewpt. o Inwesbigstiozs 4733, 197, £
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