I..c, _7#17

in the slagging-type gas producer shown iv figure 21. Preliminary testy

.- .. have indicated that a satisfectory Blag .can be.produced from these mats
Tifa high enough rate of gasificaticn can be maintained in the equsipm

Because of the Yow ‘reactivity of the .anthracite » high ‘tempera‘tures'"m;st

maintained in the fuel bed, znd it mey be necessary 10 water-cool the yg,

‘asction zone of the Producer. ’ T S

 Wartime Utilizatich.of .Cosl 14 Germany’

Early in-1945, a Solid Fuels.Mission was organized under

of the Technical Industrial. Inteliis _ . wedy wartime g

‘opments in Germany coal technology. . -Seme , of . thege. developments 3n the

‘aration ard utilization of solid fuels ir -Germany during World War 1T

been summarized in publishea.--reports;ﬂ?n : L o

) The mission gave partienler- attention. to the chief, coal-mining dig-
“tricts of Germany - the: Runs and: the. Saari. -As the Ruhr coal DPasin.was thg
arsenal of Qerman heavy industrial end war-making economy »-0ore atiention
‘was given to it,. The.Bergbau'ﬁai‘eﬁil;,f_Hit@‘@dqqar?ter?. A% Bssen-Heisigen,
carrled out the principal research on all bhases of coal téchnology frim
mining to wtilization. 0f particular. interest in the field. of Preparati
were kpla.rit.s at Essen and hachen Tor preparing a coal convaining only-0:5.t0
0.7 percent ash used in menufactuaring electrodes. The plant at Essen; 1o
' abeth mine, accomplished this by & two-stage clean
ing process conaisting of a heavy-medium geparation in e suspension of ‘mag~
neiite followed by pulverization of the clean product and its recleaning by
“Troth flotation. « AL Aacher ‘the extremely low-zsh coal for electrode mann-
facture was produced by & combinatien of froth Tlotation and digestion of
the recleanéd coal-in a hot; dilute mixtuzre of .hydrochloricia.nd-hydroi’luori_
a2clds. Another process used in the Ruh¥ & glvevirtually sshless coalin

_.v&lved solution of “the coal in organic -Holvents prodused by hydrogenaticn

© 70F coal 1in another: Plant and the separation.of the undissolved material by
filtration. o N cewp

In the 'Saarj satisfactory blagt-furnace ccke was made from high-oxygen
coking: coals by substituting low-temperature coke made by .the Krupp..-Lurs'i‘
process for low—vo;atile coal previously shipped to the Saar Trom the Ruhr,

_ In both the Ssar and the Ruhr, two significant features of. coal prepas.
ration ddffered from common practice in the United States. The first vas
the wide use of’ piston jigs for treating closely sized cogl, even down o
one-half inch, as distinguished from the wide range of sizes treatsd in 'bh
Baum~type Jig in the United States; the other was the almost universal praés

“tice at coking-cozl miries of cieaning coal finer then about 1 mm, by froth
flotation.

- 57/ Y=ncey > Ho Fo, Mming in E\.zropé ; Wartime Coal Prod.gqtion and Utili_‘:ﬂ"--

tion:  Coel Age, 1945, vol. 50, pp. 115-118,
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Figure 21. - Slagging-type gas producer for use
on Rhode Istand antnracite.




CARBONIZATION AND GASTFICATION

Laboratory Tests of Coking Coals

In the survey of gas8- and coke-making properties of fmerican coels, .
small-scale laboratory carbonization tests are made of coals from various
sources to determine their suivability .for the production‘of?metallurgical

. coke. The tests include the Fischer low-temperature carbonization agaay,
the United States Steel Corporation high—temperature'distillation test, -

- and the Bureau Of Mines agglutinating-valus test. TIn & study of the car-
bonization propertiecz of wegtern coals, egglutineting-value tests of 88
coals and small-gcale carbonizetion assays of 29 coals were reported. .The
agglutinating value results showed that certain areas in Celorado, New Mox-
ico, Utah, washingtbn,.&nd'Wycming centain coals that have ccking proper-
ties sufficlently high for the broduction of metallurgical coke. Low-tem-—
rerature tar yields by the. Fiascher asBey renged from 11.5 gailong Per-ton
of coal Ffor a Washington lignite: to 559.0 gallena per ton Tor .a. cammel  coal
from Uteh. No trend in yields could be noted for coals from the various

tes because of the wide variastion in rank of the coals. Cennel coal |
from a bench in the King-Cannel mine, Kane County, Utah, ylelded 59.0 gal-
lons. of tar and 3.82 galloms of 1ight 0il per “ton of "coal, compared to 26.4

. gallions of tar and 2.02 gallons of light oil from the bench of cemmon band-
ed (bright) coal in the same mine, Spores .thet cre commonly ebundant in

" cannel cosls are prominent contributors. £o tar and light-oil yields.

. Tar and light-oil Jields of. & sample of ifgnitic coel from Cuachita
-Fischer lov=-temperaturs carbonizetion
Fields were
derably
» The high tep
¥ & simi 0 rom-the: ~ddss Tt several years ago wes
adécounted for by T yellow wexy material it contained; it
18 probable that this also-acepunta- forr the unusually high tar yield of the
‘more recent sample of coal, S LT PP i

During the sear, agglutinating-velue tests were zede of more than 150
dlamend drill-core and wins szmples of coal submitted in cormection with ex-
Ploratiﬁn.projects:fo:-newuﬁources of ‘coking coslg: * The coals. were from the
Tollowing arsas: . Coosa field in-8t,. Clair County, Ala., Coal Creey ares in
i?a.onia-_di_strict, Guonison County, Cpla., Loskout Mountain fisld in Dade
Countya.Ga,,;Ggqrges Creeic fleld in Allegany and Garrett Counties, Md., and
=’86p River. figld in ﬂhatham_County;ﬁN.'C,- The agglutinating values of . the

- Coosa~field opals. in Alobema ranged. from 4.6 10 9.9 kilogrems, Thess values,
Obtained at a 15:1 zatio of silicon. carbide To coal,: indicate thai many of
the'Goalsuare;?trcngly-coking-x'The Coe}: Creek coals. from Colorcdo had agglu-
tinating values réenging from 3.4 to 5.9 kilograms, These values are higher
than those determined for Minnesota Creek cosls from the same district pre-
Viously examined. Agglutineting values and BM-AGA carbonization-toat re-
8ults showed thet scme of the Coal Creck cools have coking propertics su-
Perior to these of els of Utah, a standard wzstern

. The agglutinating values of the Georgia
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and North Carolina cosls end mosb of the Maryland coale would classify g
as strongly coking. 1ED

LAgglutinating values thet have proved to be useful a5 an approximgig
‘measure of coel oxidaticn ére used to determine the changes thet take ple
in the coking gquality of coals during storage. In connection with g Siif've
"of &toring propertics of coals, agglutinating values of 48 semples wer 5
- termined during the year. The coals exemined were frem the following -

sources: Black Creck and Eill beds, Alabame; Elkhorm No. 3 bed, Kentug
Raton bed, New Mexico; Pltisburgh No. 8 bed, Chio; Mehlester bed, Oklahoma
Pittsburgh bed, Permsylvania; McKey and Roslyn No. 5 beds, Weshington;, an
Beckley, Fagle, Pocchontas No. 3, Pocchontas lo. 4, and Powellton beds,.
West Virginia. ~ : : '

TIn connection with a study of ccuplete gesification of Alebama cosls
agglutinating values of 11 samples or cozl were determined by the Burdau of
Mines method. The values ranged from 3.2 to 8.3 kilograms, which indicate
that the samples ranged from fair- to good-coking. o

Alegkan Coals

) Figcher low-temperature carbonization assays were made of five smple
-of Upper Cretaceous cosls from northern Aleska to determins the value of
these coals zs & potential sourceé of liguid fusl. The samples were collected
in the swmmer of 1945 by U. 8. Geclogicel Survey porties working in the -
Chandler ond Aneoktuvuk Rivers area as & part of the Navy Departmentt's petr
leur Investigations in Nevel Petroleun Reserve No. 4. Renk classificatic

of the coals could not be made becouse of loss of bed moisture during -the’
period between collection mnd gnalysis of the samples; howsver, four of
the cosls were probebly no higher thon subbituminous in rank, as indicated
by their high oxygen content on o dry, ash-free cocl basis. The range of-
yields of carbenization products was cs follows: Cher, 66 to'79 percent;:
tar, 8.7 to 21.5 gallons per ton; light oil, €.95 to 1.74 galions per tom,
and ges, 1,890 to 2,95C cubic feet per ton., The coals were nonccking in
the Fischer assay; the carbomized residues were loose powdsrs,

Chilean Cosls

In connection with a survey of carbonizing properties of -coals of :
Chile, made at the request of the Chilean Govermment, Fischer low-tempera~
ture carbonization essays wers made of & sample of attrital coel from the’
Elenz mine, Magallones Provincs, and of samples of attrital cosl and an-
thraxylon from the Volcanc mine, Magallsnmes Provinces. These samples were
geparated from selected somples of Iump coal to determine the effect of
types of coal upon the yields of carbonization producis. The low-tenpers=:
ture cerbonization yiclds on a &ry, mineral-matter-free basis are as =
follows: '
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Volcano npins

‘ s : Elena mine, |
. . shtritel coal |Attrital coal | Anthraxylon
Toke; Percent..ecsvsescsacanses &3.1 0 | - 63.8 71.3
Ter, PETCont evsavssorastoaes 14,3 311.7 Co2.k
Light 0il, Percent «.e.seessse 0.91 . 0.98 0.2h
Gas, cubic feet per ton cosl . 3,610 4,090 3,680
Gas, B.t.u. per pound coal ... 620 ... ) 1,010 730

j~mhe attrital coals are shown 0. yield mich more tar and light oll and
-.coke than the anthraxylon.. Thcse differences in tar end light-oil
yields may be due to varictions -in.the concentration of waxy material in
the two types of coal. The tars from-the attrital. coals contoined a large
emount of nale-yellow woxy meterial similar in appearance to that from cer-
tein resinous Qr waxy . wasteW1 coals. - The unthraxylon viélded virtuelly

none of thig: material.

Chlnebe Cobls

© A% the requgst of. thu Forelgn Economlc Admlnlstraulon in hssiSting'the
Chihese Govermment in the development of- coal rescurces of (Chine, small-
seale laborotory coking tests were made of two saxples of weshed cogl from
tho Nentung mine, Tolientzu bed, Szechwen Province, and thres samples.-of
GOul from the Tung Iing and Woi Yven mlnes, Szechwan Fro*lnce.

Accoriing to the*r flxed-carbon coptent, thé samples from the Nantung
’ndne are clesaified os noar the border linc between low-velatile znd medivm-
oletile bituminous coals. Thelr cgglutinating velues at the 151 ratio
re 7.3 and 8.5 kxiltogrems, respectively. These high v&lues, together ‘
with visual examénution of the carbonized residues from the luborguory car-
Bonization asgay, showed that the coals were strongly coking.  ‘Yiglds of
_carbonlgatinn products by the United States Steel Corp. nlgh—gemperature
,arbonlzation assay were a8 Tollows:

Dry-coal basis
) ‘ Sumple 1| -Sanple 2
TOKG, POTCENE eosensvasasceanssnsrvmssssesd rgh3 TEk
Tar, gellina per tOn Go2L cesessesensecdsys N = s Y §
“Light 0il, gellons. per ton 08l Wiuvessaeii 1.88% 2.37
Armonium sulfate, pounds per. ton coal ah e 18, h e 18k
"Gas, cubic feet per ton co8l seevsescccnas 9 960 16,980
Gas, B.t.u., per poand COZ1l suvessrssonncssce 2 58u 2,560

. Tﬂe 1bglut1nat1ng values of- tnw coals from'the Tung Iing and Wel Yuan
Tines ranged fram 3.5 to 7.0 hll@gﬂamsb whlcﬁ showa tnat thpse coals are
d.lu_m to, utrongly co}slrg. e .

LIRS

As a pert of an investlgamion of a commerclal low uenperdture carbon-
ién plant et San AFthuO Safdiﬂ“&, Flacher essays ‘were mads of semples
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of lump coal from three mines in Sardinia te determine the yields of Llow
' perature carbonlaatlon products of thesg coals. The coals are highevois
and con'baln 8.4 to 9,2 pe‘r’ceqt sulfu; on an ag-reoen*ed ooal basls,

Berbariu
. mine
Carbonized residue, percent .wisve..|. 68, - B7.2
Tar, gellons per ton coal ceieseens 2.1
Light oil, gallons per ton coel .... 3. _ 3,41
Liquor, Percent ..veessnsaroresanss 4.8 | Q.2
Gag, cubic fest per . ton coel .vev... 1,980 2,100
Gas, B.t.u. per pound €0al seereess 960 1 &0 !
HoS in gas, percent by volume ......| 23,6 23,1 %
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Because of their high content of sulfur, these coals yield a large
amount of hydrogen sulfide an carbonization; the percent by volume of ]
gen suliide din ‘the gas ra.nged. from 2%.1 to 2o. 5 percen* I

c¢cking, The oth-:r two coals were noncoking, or nearly so.

' The Free-Swelling Index of Coal

A reporﬂ5_8/ was prepared in responee to numsrous regquests for inf I'"l‘na.
. Bion econcerning the A.S.T.M. Tentative Method for Free-Swelling Index of
Coal, particularly as tec interpretation of resulta and operating technigue
It incdludss a discussion of some of the rssults thail have been obtaine_
the Bureau of Mines, following installaticn of the test in 1938 and proce
dures used to overcome 4iff iculties with coals giving carbonized buttons
whose shapes 4o nct correspond with the gtandsrd profiles as given in he
rublished methed. ’

Briefly, this swelling test congists of heating one gram of pulverize
coal in a silica crucible over & gdes Tlame ubder prescribed conditions to
form a coke bubton, which is compared in aizs and shepe with a series of
standard. profiles numbered 1 to 9. Tneqe profiles’ a.r'e mtenaea to cover th

tic propert;tes. The numbe,r of the stardare_ pro*‘:l.le with which the maxirmm
¢ross-sectional erea of the bubton most nearly corresponds is recorded as:
the swslliing index.

The free-swelling test has nroved to be useful f or obtainlng infoxmas
-tion regerding the coking properties of ccal cn fusl beds., Cozls that swell
excegaively may cause trouble by clogging the grates and reguiring a bish
forces draft to obtain the proper rate of combustion, The fres-swelling in
dex test gives better differentiation betwsen coalg in measuring this’ char-
acteristic than can be obtained by examination of the coke buttons frat the

standard volatile-matter tes:t or fram sggiuiinating-velue results. S

: o

58/ Selvig, W. A., and Ode, W. H., An Investigation of & Laboratory Test
for Determination of the Free-Swelling Index of Cosl: Buresu of
Mines Rept. of Investigetions 3989, 1945, & pp.
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.. Experiments made to determine vhether there was any correlaviocn be- .
tween the results of the free-swelling test end expension or contraction
that tekes place during carponization of coal in coke .ovens showed that no
relationship existed. " The "free-swslling" property of coal heated under
'ﬁb_‘x"estraining influence must not be confused with the fexpansion' propertiy
of cosl when carbonized in a confining space. :

)  Difficulty has been experionced in assigning swelling numbers to ccals
that give butions that show noc relationship in shape 1o the standard pro-.
files. 1In addition, scme butions are larger then that of standzrd profile
9, the largest profile in the series. - The use of scme other method of mea-
gurement of the coke butions makes the test scmewhat mere lsborious, but it
:a_.ppears- 4o be necessary fur ‘troublescme coais.. The modifications that have
"‘besnt tried for: eveluating the coke buttons of nenstandard shape were yolune
and cross-secticnal area measurements. The latter method hus proved to-ve
‘more satisfactory. The scheme adopied wes 1o determine the relationship of
the areas of the standard profiles. to the swelling index numbers. A& curve
besed upcn those data is shown in figure 22. Uhen a otkg button of unusual
shape. is obtained, its outline is drawn on paper znd the aresa is measurcd.

- The area obtained cen then de raferred to the curve for: determinaiion of i
the corresponding swelling number.

. Wartime Progress in Coke Producticn

Tiere was a merked advencéce in the preparation o byiprodust coal due 1o
changes in mining practice and developments in mechanical: c]_.eaning.5 s, How-
évér, the scarch for and developmeént of new ecels suitable For byproduct.
coking 4id not keep pace with preporation methods. '

Competition in oven design has resulted in high efficiency in operation
of the ¢ven propsr. The mechenlical and electrical eguipment used In the
handling of coal and coke at the ovens has been improved considerably..

.. Few chenges have been mnde in the basis design of the ccke-handling
blant, but there has beoen much progress in turning out a more uniform prod-
uct througk blending end control of the bulk density of the cool cherge.
Metheds of testing coke are under investlgoticn. reo

... The financizl returns from ccke-oven byproducts may be ingreased By
1:‘.}:1e1 recovery of new products such as pyriding.and by efforts to produce.
oore highty refined end pure ercmatic hydrocarpens. Co S :

K

Survey of Cerbonizing Prc—p’ez‘fies' of American. (?oz_;]_._s_

. Work on the Survey of Carbonizing Properties of fAmerican Cosls wag . con-
tinued. This work includkd applisation of the test procedure developed by
the Bureau of Mines in cooperstion with—the Americen—Gas pseociation (known

59/ Seymour, Wiliiam, Wartime Progress in Coke Productlon: Burcau of
Mines Rept. of Investigations 3907, 1946, 13 op.
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