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- Under the chairmanship of & representative of the Bureau of Mines, g
gubcommittes of the American Society for Testing Materials revised sevén
gtandard methods of analysis relating to boiler water. '

Smoke Abatement

, Civic interest in smoke abatement continued to.incréase throughcut.th
year, Many cities made requests of the Bureau of Mines for Publications &
and consulting service on gmoke abatement, These citiecs 1ncludéd_Qmaha, ;
Web.; Grand Junction, Colo.; Clarksburg, W. Va.; Cleveland, Ohio; Fort Wash
ington, Wis.; Loise, Idaho; Winnepeg, Cenade; Oak Ridge, Tenu.; Tacoma,
Wash.; Hagerstown, Mi.; Pontiac, Mich.; Westzridunt, Quebec, Canads; and York
Pa. The chief emcke-reguiation engineer of Atlantsa, Ga., requested seversal

.. hundred copies of a number of Publications. covering fuel-burning equipment -
Operation for the purpose of distrivuting them to various boiler Plants in
Atlenta to ajd in the abatement of smoke. At the request of the smoke-
reguletion enginesr of the District of Columbia, a representative of the
Buresu served .as & member of a comuittes to investigate fly-ash cemplaints
©of property.owners in one area of the city. At the request of the Office of

- the Chief of Ordnence, War Department, a 2-day survey was made of air-polly-
tien difficulties at Morgantown, W. Va., the local Chamber of Commerce heving
cauplained that- the Morgentown. Ordnsnce Works was the source of excessive
pollution of the city air. A vieual survey of the principal srea of the city
and an inspecticn of the plant in question were made. Certaln changes in
Pplant oporation wore recommended, and means’ were suggesied for determinlng
the contaminants of the air over a period of tims. A report, entitled
"Tentative Exemple Sections for a Smokc-Reguiation Ordinance," was completed
by the Americun Sceicty of Mechanical Engincers Smoke Lew Committee, of whic
8 Burcau of Mines representative is chairman. Hundreds of copies of fhis
report héve'bee@ reguested by many different interests.

Dotermination of Solid-Fuol Reactivity by Ignitibility

. The abasolute reactivity of a solid fucl is an extremely important propert
for evaluating the bohavior of coal between the extremes of the slow rate of .|
cambustion occurring in a storage pile and the high specific rate of combus-

- tion of pulverized coal In a gas-turbine combustor. To aate, however, noc
‘mcthod for determining reactivily will give an unequivocal valuc, for any
given fucl, thet can be corrclated with the behavior of that cosl in storage
or turngd on a gréte or in pulverizod form. '

To investigate the many factors that affcct the determination of reactivity
by the ignition~point method, for the purpose cf,de#éloping & reliable and
Simplc procedure, numercus tests wére run with cosl from the Pittsburgh scam
in the conventional ilgnitibiiity apparatus. It has been found that the
roeproducibility of results in thc same epparatus and the agreement of results
with differunt apparatuses of the .same design were “mproved considerably by

- sultable placement of the thermocouples. "Also, it has boen found that the
crdor of the reacticn with respect to oxygen coencentration is less than i,
and that the reactivity is Girectly proportional to the specific surface of
the sample. '
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Ir measuring the reactivity by the ignition-point method, it is essen-
tiel that the ithermoccouples be registant to corrosion, generate relatively
large voltages, and be mede of wniform thermo- elemeqts 1o secure reproduci-
pility. Chromel-zlumel elements, wh:,ch pozsess the first two of these ‘
properties, were tesgted thoroaghly for. uniformity. It was found that &
gulfur-vapor tath affords an excellent mesns for celibrating couples.
Additional snnesling improves the quality of 28-gage "stendard-oxidized”
wire, and the “bright-ennsaled” wire is gquite uniform at low temperatures,
but unsteble. ' ' '

External Corrosicn of Furnace-Wall Tubes

This research has been extended. to cbtain gquantitative detemmatlons
of the effect of temperaturﬂ and conceéntration of S0, on iron oxides,
alkali-metal sulfates, mixtures of iron oxide and ali-metal sulfates
metallic iron and alumipum, and these metals in contact w:Lth synthetlc
enamel-type deposita.

. In addition, experiments heve been made to determine the guantity and
the kind of gases evolved from coal ash during sintering end slagging
PI‘OCESSGb. This phase of the invostigation was conducted to eonfirm the -

‘ mechanlsm of attack of furnace tubes that are covered with depoaits which
are predominantly alkali-metal sulfates - the sb-called enamel-iyre, which
iz a term descripiive of" the -appearance of these deposits- on the tupes
shortly after the furnace is shut down.

Experiments have been conducted to determine the mechenism of attack of
furnace tubes when the deposit consists mainiy of ircon sulfide, magnetic
. iron oxide, and carbon. Attack of tubes under these conditions has been
 dibbed "sulflde type“ to distinguish it from that which occurs when sulfate
deposite predom nat On the assompticn that p;rr:. gg from the coazl, whlch
adhercs to certain tuoos in certain furnzces, initiates the sulfide type of
atuack, same success in clarlf;ung the mechsnism has been obteained from
experiments, vnder controiled laboratory conditicns, with solid-solid
. reactions between iron sulfide and motalliec iron, end iron disulfide and
metallic irom. '

Smokcless Packaged Fuel for Domestic Usc

.- A8 the result of rcnewed interest end activity in smoke control in
large citics, and the interest of domestic consumers of soiid fuels in im-
Proved methods of hand-firing, ‘an investigation was mede of the burning
characteristics of ceortain special packaged fuels containing low-volatile
Dltmmous coal end asphaltic binder; high-volatile bituminous coal and
Dlnclcr, a mixture of the latbter with e special "activator” ccmposed of a
liguig hydrocarbon and coszl;. and & mixtuve of high-volatile bituminous coal,
low+temperature cocke, and binder.

. The experiments were conducted. in a %ypiecal domestic hot-water voiler
lepped, for dete*m...n:rg cozrblm.ously the burning rates and smoke emission,
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and Tor fuel—oeu 3ho+ograp 1 under controiled operating conditions. The-
characte~1stlc reuelv1n5 p»wtlcu¢ar attention was tke spoke produced by

ach blend rend for this purpose s specially des: gnnd photoe‘ectrlc—zype
snowe meuer was . ubei to detefmlne the Ffactors. important from the standpoing
of snoks. control.— 1n5uantaneous smoke den81t and tOual relau1¢e EmOKE .

Thé'total relative ouantlty of smoke prodaced during ournlng of tne
pockaged fusls increased with the volatile content of the fusl.

The additicn o*“loﬁ¥temﬁéréturé*coka to high-volatile bituminous ccel
reduced the total relative quantity of smokg but resulted in lower burﬁlng
rates, mcre asbh-pi% losces, and Tining alle ulties.

Eli}thelfuel mwltufes studled prodhced ook° strcqg enough o vweqent
crumbling in the fuel bed and resvited in burning rates hlgh enbugg to meet
'_d“mﬁutlv requ;rements. :

EiQh percentages of hlgh vo at¢le Dltum_nous uoal in tne pac&ag&s re-
quired the nse of seconaar" air to PrGJEHL excesswve smoking caused bv the

fOrmﬂuan of a plastic laJcﬂ on the top of the zuel beﬁ.

:Lneral Waol frc.m Rhode Ts1and Anth:fac;te ’

Eight tests were pade with a slagﬁing—tjne ces prodacer te secure slag
from . Crenston coal that. would pe guitable for the penufacturs of mineral
wodl. To date, the operatlpg experlenoe for & wide varleuy ‘of test condi-
tiona, such ag verious. arnangements of the tuyéres and tap hole and different’
charges of l4mestond and coal, show that the initial perlod of the formation

Lof slag and tapplng is followed by dlsplauement upgard ‘of the reactlon zone
in the fusl ved. . This causes gooling of the ghatt and the yé"e zone, 80
thal tapping ceases within a Ielatively short time t is belleved that,

1though adequate tapping mleht be obtalneu_mgrelj by xaklng minor qhanges'
in the arrgngument of the tujeresJ tap hole, end floov of the pzodhcel, the
flexibility of operaticn would be exceedingly parrow unless the blast air
ig preheated to at least 1, 000° F. Accordingly, with the snformation from
the tests that have been made,,optlmhm arrangﬁment of the component parts
of the producer has beed sdopted; and an oll- fived preheatnr, degigned to
heat 2,000 POhndb of eir per hour to 1, 200° F.,.18 now. wnder conszructlon.

Developments in, SWltzerland

The econcm;c 51tuau10n w1th regard to fuels in Switzerland during recent
years has resulted in ‘theorebical studies and engineering developments that
otherwlve might not ha re heen unde;taﬁen. 56/ Toe high cost of ‘coal led to
turbine developments by three ccmp nies. The compahies have &n " gptimistic
attitude 1"&’:tcg,ard_J.l’lg the solution of the abrasi s'on provlem in cozl-fired gas =
turbines.. Some combustion. turpines, of Swiss design, Were Dullt in Germany.

Lo/ Rose, Harold J., Recend Enggneerlng Developmunts in SVltzerland on Gas
Turbines end Steam Generators: Bureaw of Mines Inf. Circ. THO3,

197, 38 pp.
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: An o:.l 1€‘J.red. turbine. loaomortlve was, tested. a.mi accepted m Sw:Ltzerland but
its use wag discontintied ‘owing to the: shortage cof fuel cil..  The: heat pump
" has been used in Sw;tzerland for space heauing, alir- CODdlthnlng, 1ndustr1al

drylng, haldd evaporatlon. S e

CARBONILPT_LON AND G;ASIFIC&TIOY

: Lab@rator‘y Te sts : of‘ :C,oking- Coals_ L

- SmeXl~scale daboratory Ga.I‘bOIllZa.'thn T..ES'tb made on varlo us coa,ls to
eva.]ag,ate tl“GZLI‘ metallurglcal coke~making propert1 es a8 part of. the survey
" of %he ‘gas-—and’ cokke~makihg propertied of Amerlcen coals inciude th,e Unlted.
States Steel (orp. high-témperature digtillation test the F:Lscher low-,. .
tempexature carbonizaticon assay, snd the Bureau of Mlnes agglu‘tmatlng—-value
* test. Technical paperslw giving carbonization assays on 3 eastern and 28

western ccals end. agglutineting indices for 3 eastern and &9 vestern coals :

Havé ‘t;een publlshed.‘ Agglut:l.na.tlng values of the western coazls. sxamined -
ghowed & better relatlonshlp to the coking guality of’ the. ‘coals. than have
thosg Trom Appalachian coals, whi'ch ‘have. shown poor correlatlon of agglutl-—
natingivalue tests with shatter and tumbler tesis of cokes made from. these
‘sagtern coals.' Most OFf ‘the western doals examined sre deficient in agglutl-
Aating materials, whereas many of the Appaleachian coals have more of such -

¥igls then is requirel to form geod ccke. It Is heldeved that, agglutl—
nating-valus tests dlsr,mgu:tsh ‘better between coals w:,th & deIiclszmy of .
Such material thc,.n Te uween those w1th BT BXCEES . ‘

(A :

N

Agglutmatmg—value tescs wers made of J,Ob, drlll -core _,' outcrop s ard
ine samples of ‘coal submitted in connection with Investigatli ons to detemme
juk aghle veswves of ecking cdéls for -steel plants, . The goals were fram the
Ooosa fn.eld. in St. Clair Goimty, Ala., the:fval- Creek district in Gumn.son:
Gcru.nuy, Colo., and the Georges Creek and Cazstlemarn Basin Flelds in western.’
Maryland A.ggiutlna,tmg values of drlll—-core and mine samples from the
Gi osa’ field in Alebems renged from 5.2 $0-12,0 kilograms :end thiése of oute.
CI‘GP samples from 0.0 to-bi: T lx_llogt*&_s. . The results indicate that many of
the coals ave ‘strongly: coking,  Low values for most of the, ouberop ,Sample_é:::
are proba.bly due to oxidetion of the coal by weathering. Agglu tinating -
elues of Cestleman Basin end Georges Creek. cosls of Marylend renged frcm
8 to 1329 kilogrems, which-are satigfactory for coking ceals. - The Goa_l
reek ‘Goals of Colorado- had. agglutmatmg values. ranging. I‘rom 1. 9 i:o 6.2 "

E_Reynolds . A,, Duvz_a, J. D., Brewer, R, E,, Ode,. W. H., ‘Wo}_lson,
" D E., and Blrge, G.. Wa, Carbenizing Properties of Western Ccais:
Bureau of Mines Tech, Paper 692, 1946, 79 pp..
Reynolds, D. A, Davis, J, D., Ode, W. H,, Wolfson, D, E., and Birge,
Ge Y., Carbonlzlng Properties of Velva Lignlite from Ward County,
* Horth -Baketa, and Manarch Coal from Sheridan County, Wyoming:‘ Bureau
of Mines Tech. Paper 695, 1946, 41 pp. . .
Reynolds, D. &., Davis, J. D., Brewer, R. E., Ode, W.. E‘, and Wolfson,
B, Garbonlzing Properties of Elkhorn No. 3-bed Coal from w’leel—
erght Mine, Floyd County, Ky.: Bureau of Mines Tech. Paper 697,
1547, k1 pp.
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kiiég”éms " ”hese resul us hawe been. 1nuorporaued in a. p?ogzess repo_rtji@/ m
which 1t is shown that ¢oals occur in the Coal Cveeh‘ds.strlc-c tnat are eg_u

to the Sur'*lys:Lde coal of‘ UL::_h fow mamng metallur glcal co;ce. PR o,

Aggluumatlnmvalue tests on drlll -core’ a.nd. rine Bample of coal taken
in commeetion with an mvestlg,a‘ta_onl@ of .coal deposits in the Lookout Moun~.
tain field, JPeKalb and Cheérokee” Countle Ala. 5> sirv.«ed ihat many of the ]
coals eﬂcamlned Were Surorlgly o’clng. :

i .

.Ln conn ct:Lon mth = survey of‘ tn_e ef:er'ts OI Q}flaatlcn of coal durzmg
sl,c-rage ‘ory 't;he car’boplzlng properties of -cok king coal’ . c.bglutlnata_ng values
ol 15 coal . samples wers determined.: The coals were from ths Black. Creglc,
bedy Marlon Count,,r 5 Ala., Raton’ Ped, Colfax. Gounuy » N Me:c.', ‘Pittevurgh Ded,
Allegheény Oounty, Pa.,'Eacle ped Kanawha County, W wVL., and Narioual - Ba51n
Verenuela. From dats thét have: been obtained. oo changes m agglutmatmg '
‘yalues’ ef coals ch.m.ng storage At waa. conclz-ded that” the agglutmatlng
~¥alne:, 1s one of the best C"‘:L'tefla 01 “the, extent oT O.de.a...lon of SL.OIEd colc—

«:Lng coals Qi

LI Agblutmatmg—value 'tests were mg.de cn. 29 smnles of coal fI'CIEl Kmtucky, k
Marylanu, Hew Mexith,’ Pennsylvemiz, end. West. "‘J;rg,mla to deétermine whether
these coals have sufficient - ‘ctking p_r'opertles to be eliitable for export. to
bleﬁd with certain AEuropeds’ coals fon makmg meta__lurgical coke, . The results
showed that the coals ranged from weakly coking to strongly -eoking.s, .

L Agglut,matmg—value tests We'f‘e made of‘ swx ssmnles of cgzl from the
Gorgas BADE _':Lmanual mine, Prati bed, Wa .']_her County, Ala., in connectiqn with
-The. Drepafa tion ‘of this wine - fox! exper:,mental unde“ground gas:LflcatJ.on’ tests, .
The' valuea ra.nged_ from 6 9 to 8 5 .kllogram_s 3 __.:_|,I_1<1:L a.t:L‘ve of- a qulte strongly

CO.‘:C;}I"& Da.l, o T T S e ' ] . s

, : Eleven'samyles of Upper Gr uacecuo 00&1 frcm,northern Alasxa were tested
by the iFisches low-témoerd ture carbonlzatlon -assay 1o determlné thelr. value
i asg’a potentlal source of Figuid fuel. Thc samples were collected in the

summer of, 1940 by the Feaeral GGOlOglCdl Survey i connsc tien with, NaVJ
Department petroleup 1nVGSulfat10DS in l@val Petrolelm Reserwe L . The renge

SR i ylelds oz_carbonlzatlon producta. on. an. alr dried coal basis. was asg, follows.
Carbonmuedureslaae b2 “to -85 nercentj tar, ,.6 16 37.6 gallons per;ton; light
O¢ly-o 85t 2T gallons per ton;-and-gas, 1,200 to 5,J60 cubie feel per ton,
Cne of the coals formﬁd & ronSWGllen ‘ooke that was very weak' and, frighle;
Theicarb01iaeg resldues from two samples’ WEere Wery. allghtly fused with a
few“small cells),.- All of the cther colls WEE nonﬂoﬁlqg in xne ﬂlaoher asgay,
ast carbonlzeh re51daes were lOODe FOWuerS. o S

ﬁ_@/ See foo “ote llr, p. cE.
_/ See footnots 15, p. 26.
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Survey of Carbonizing Properties of American Coals

Studies on the carbonlzing properties, plasticity, expansion, and oxi-
‘dation of coal wore continued. Only one coal was received Tor the complete
geries of tests by the BM-ACGA method of determining gas-, coke-, and byproduct~
melring properiies; it represented the Lower Banner bed and mine 56, Dante,
'Russell County, Va: Other investigaticns were made on nine high-vclatile A
‘goals that were tested mainly for yields of carbonization products in coopsra-
“tion with the Republic Steel Corp., three samplea of asphaliita for the ‘
“Argentine Government, and one sample of coal for the Government of Venezuela.
Further work was done on the small vertical expengion oven, and a paper for
publicaticn showing that it l1s not relisble for determining expanding prop-
erties of coal wes prepared. ZEleven coking coals previously tested for
sensitivity to oxidation in the fresh staie were carbonized after exposurs
in thin laysrs abt rocm temperature (average, about 70° F.) Tfor & maximum of
.3-1/2 years. '

Teble 10 gives the analyses of all coals carbonized at 90C° C: during
the year, table 11 the yields of carbonization products, table 12 the phy-
sical and chemical properties of the gas, tables 13 and 1% the physical
roperties of the coke ; and tatle 15 the analysia of tar distillate and
ight cil. ZExpanding properties and deterioration on oxidation were also
“determined., :

. The Lower Banner coal from Russell County, Va., (coal 91) yielded less
cke and more byproducts than sample 58 from Keen Mouniain mine » Buchanan
ounty, Va. The 900° C. yields from coals 91 and 58 were, respectively: I
cke, 70,3 and 79.2 percent; gas, 11,000 and 10,150 cubic feet per tom; tar,
$ end 3.2 percent; light oil; 3.2% and 1.92 gallons per ton; liguor, 4.7
end 4.2 percent; end smmoniwm sulfate, 24.2 and 15.2 pounds per ton. These
ifferences in yields accord with the rank of the gamples ,; for the latter
Jo.. 1) ranke =g high-volatile A, whereas the former {Ho. 58) was a medimm-
/olatile coal., Variations in the yields caused by changing the carbonizing
fmperature werc normal for high-volatils 4 coals., The minimum yield of
cks (69.8 percent) and the meximum yields of emmonium sulfate (28,8 pounds
Der ton) were obtained ut 800° and 70O C., respectively, The 900° C. coke
8- 8lightly weaker than the average coke from 25 high-volatile coals , as
Ndicated by the Tollowing comparison of strength-test indexes of cokes
tom Lower Barmer and average high-volatile A cosl ;5 respecitively: l-l/2-—3'.nch
atter, 67.3 and 70.4; l-inch tumbler, 4%8.1 and 50.8; 1/4=inch tumbler, 66.7
an‘io’('&?. The heating value of the ges from Lower Bammer coal was high; the
Co® ¢,. £as had hsating velues of 605 B,t.u. per cubic Toot and 3,330 B.t.oua,
T pound of coal, This gas contained a moderate proportion {210 grains per
0 cubie feet) of hydrcgen sulfide. The tar contained only 2.7 percent
c{-ds;,o‘r about half the proportion generally found in high-volatile A coals ;
18 exception may be related to the low oxymen content (6.5 percent cn the
Fereceived basis) of Lower Banner ccal. The $00° C: 1light 0il contained
Percent benzene, which is higher than average,
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1.0, 7hks

The princiral high-volatile coals Tor metallurgical coke are obtaineg
from & number of scurces. The Thick Freeport and Pittsburgh beds in Pemn.
sylvenia and the Elkhorn bad in Kentucky furnishes large quantities., Mix.
tures of medium- to high-voletile Mary Lee and Americe coasls are used in
Alzbama. Low-volatile coals for blending with the Freeport, Fittsburgh,
end Elkhorn are purchased on the open market, and it has not been possible.
to obtein low-volatile coal of uniform quelity for the various plents using
these coals. Recovery of byproducts from sevsral plants hes differed com-
siderably and it was dssired to know how much of the differences in yields:
could be charged to differences in cosls used. Accordingly, it was decided
to test ths coals, in coocperation with the Republic Stsel Corp., by the _
EM-AGA method and thus cbtain a reliable basis for comparing them. PRlending
with miscelliareous low-volatile coals at byproduct-oven plants complicated
the comparison, bui only smell amountis of these coals ars used, and in some
cases BM-AGA results ares svailable on them.

P

Nine coels were carbonized in duplicate in the 18-inch retort at 8000,
9000, and l,OOOO C. The usual differences in yilelds of products were ob-
tained on going from 800° to 1,000° C. That is, 25 the carbonizing tempera
ture is raised, the yield of gas increases and that of ter decresses; the
¥islid of coke at l,GOOO C. is usually slightly higher than that at 900° C.

As two Thick Freeport- and twe Pittsburgh-bed cosls from mines only a
short distance apart in each case were tested, the yields were calculated to
the ash- and molisture-fres basis to bring out differences in carbeonizing
properties of the coal substance. esnlts for the Harmar mine (coal 72),
which ig alsc a Thick Freeport bed cosl from Allegheny County, and for
Pittsburgh bed {coal 28}, Warden mine, coal are also included. The yields
from the Indianola and Bermar mine coels (table 16) ars almost identical;
the Russellteon coel yields mors gas, less tar, and slizhtly more light oil.
It is believed that this increase in light oil is large enough to be con-
sidered significant.

Clyde coal gave a lower yield of coke and higher wvields of tar and gas
than the other two Pittsburgh-bed coszls; the yields from Crescent and Warden
coals were very similar. The yisld of light oil from the latter was low,
but this coal was tested more than 15 yesrs zzo when sutomatic cooling for
the light-oil scrubbers had not been provided. Probebly scme of the light
oil from the Warden coal was not removed from ths gas. The figures for heat-
in-gzs per pound of coal carbonized indicate that this 1s true; they are
3,230 B.t.u. for Warden and 3,020 for Crescent. Elkhorn coal yielded more
coke and lesc gas, tar, end light ¢il than Thick Freeport and FPittsburgh
coals.
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I.C. 7hhs

Generally, the properties of the cokes correlate with rank of coal.
The five high-volatile A coals representing the Thick Fresport, Pittsburgh,
and Elkhorn beds coked less strongly than the higher-ranking Alabama coalg.
The G00° C. coke from Elkhorn coal was outstanding for the cosl rank; the
1-3-inch shatter and l-inch tumbler indexes of this coke were 83,4 and 56.5,
respectively, whereas the corresponding averagés for 25 high-volatiie A -«
coals were TO0.4 angd 50.8, respectively. The three Mary Lee coals ranked
iow in the medium-velatile classification or very high in the high-volatile
A group, and America coal ranked high in the medium-volatile group. The
cokes from these coals were definitely strengsy than the cokes from the Tive
high-volatile A coals, if judged by the l-%—inch shatter and l-inch tumbler
indexes, The 1/h-inch tumbler indexsd are not outstanding for either coal
group. Although Ameérica coal ranked highest, its coking power aprproximately
equaled that of Elkhorn coal. Previcus investigations of coals from these
beds indicate that they yield metallurzical coke if blernded with coals of
sultable rank and composition. s

When the BM-AGA work was started, it appesred that crushing the coal -
for carbonization to pass %—inch corresponded to the average coke-oven prac-
tice; accordingly, this size was chosen for thé testing, and coils were
stage-crushed so that there was a minimum of fines. Now, however, finer
crushing is practiced at coke plants; most plants crush to 0- to 1/8-inch
with about 70 percent through 1/8-inch; particularly where it is necessary
to blend several coals. The quality of the coke is belisved improved thereby.
It seems obvious that the BM-AGA preparation should be changed to correspond
more closely with industrial practice, and tests of the effect of fine and
coarse crushing on the physical properties-of the coke have been made from
time to time. To obitain more data on this effect, the five high-volatile
coals were tested at Q00° C. using both the 0- to i-inch end O- and 1/8-inch
sizes. The results are given in table 17. The impr-vement 1n- the l-inch
tumbler index of the coke is definite, and the ¢-inch index generally is
raised by the reduction in size. The l—%—inch shatter index shows appreci-
sble improvement for the Thick Freeport coals, but not for the Pittsburgh
and Elkhorn coals. If the comparison is mede on the besis of the l-inch
index, improvement is shown except for the Crescent coal.

The physical and chemical properties of the 900° (. zases shown in
teble 12 indicete that none of the North American coals tested rank high as
gas coals. The heatinz values were highest for Thick Treeport and Pittsburgh
coals; howaver, thess ranged from 3,020 to 3,180 B.t.u. per pound of coal,
whereas the average value for 3% high-volatile A coals ig 3,220 B.t.u. per
pound. The gases from the other cosls had heating values lower than 3,000
B.t.u. per pound. The content of hydrogen sulfide in the 900° C. gases
ranged from 180 to 500 grains rer 100 cuble feet, the northern coals having
the highest proportions. However, the sarples of America and Mary Lee coals

had been washed, which probably lowered the sulfur content of the coal . ;
appreciably. 9
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