RESEARCH AND TECHNOLOGIC WORK ON COAL
AND RELATED INVESTIGATIONS, 1957

By BUREAU OF MINES STAFF

information Chrsular 7905

UNITED STATES DEPARTMENT OF THE INTERIOR
Fred A. Seaton, Secrelary
AUREAU OF MINES
Marling J. Ankeny, Director




COHTENIS

Introduction and summary. . ... evececeoss
Acknowledgments

SeceianEsesavaiaseevsesrrssensranernnnusansa F
Origin and properties of €081, .., 00urevninrensnrosnavonnes 10
Inspection, sampling, and analysis......vvioeieevseess 10
International classification of coal.........cenivvee. 12
New analytical proceduresS....cieeesnsiscocarsnanarses 12
Structure and chemistry of coal......iiivreininrnnenn. L&

Indexes of refraction and absorption............ 14
Spectroscopic studies. . ... iiiviirecincnnianana. 15
K=ray diffraction. ivuieiaresenarsnacsnsescannnse 13
Petrographic studies., . vinvivesoravancscnnssess 1B
Mild chemical treatment.......viveuisaanasenssosa 17

Humic aclds....,.vsenen i
Microbial degradation,.........
Trradiation of coal,...........
Exploration and mining.....cvivnnrtnernans
Exploration of Alaska coals.,........ 19
Anthracite mining.....vcuvivivornnnss
Longwall mIning.....covesvraonsusvsnsorsasssnsass 20
Scraper-shaker loader.....vcevieneeen
Mine~drainage control......eoevnvenenannnseeasss 20
Bituminous coal minIng...vevvrerecnnsrnossaresnsnsoss 23
Longwall mindng. .. uiierevnnrsranscsrisannssnnss 23
Methods and equipment for underground
development, .voveiveresssasessnsossnasosnessss 28
ROOE DOLEINE.uesernsnsronesnrransascacnacenasanss 24
Systems and equipment for face haulage.......... 24
Recovery of €08l. . .uiueeencesovasnonssasansrnsoas 24
Augers for surface MIDINE....ceevsevesasesararase 23
Foreign activities..i.eeeeeerrenccnsarsasananoasannns 23
AfghanisCan. i iveessinsroassosrannernccrassassns 23
COLOMBIA, s suvraenrunesnsnas ssaranscsasaarareaas 26
INAONE518 00 s snonsnroranconrncsasnrsassosnnnsaee 27
Indiad. iosnsensverssescensansonsasissscasesnsnasns 7
Health 8nd Safely..uvesreensssoevssvassnsssnsesnscnns 27
Roof CONTrol.uiveeeevernssrnssoanssosnnsonennses 27
Roof~fall fatalitlesS....vcveereronssonscocernnas 28
Haulage fatalitleS...oveeesessncoonsasassnnsasas 29
Coalemine 1njUry data.,...evessesssorarasssoanes 30
Safety in shaft sinkIng......voesceassnncssases. 30
Mine rescue equipment.......eccessssnssseansease Sl
CommUNICALEON, o vurereerensaorsasonsnsncssvrsves J1




CONTENTS

Trailing cables,,......
Mine lighting.........
Mine ventllation....,.
Pust control in mines,
Safery education......
Storage and preparation.........
Storage of lignite,......,..
Freezeproofing lignite,.,.
Size reduction of lignite,
Mechanism of flotation..... ieeeavesnnvenns
Fine~coal cleaning......vve.
Dewatering coal 8lUFYY. .. iierireccnsnnonnns
Freparation characteristics of coking coal,
Logan County, W. Va. . iiiertiearianenns
Bell County, Ky.ivisuswsan revesinran
Lee County, Va...ocieensns Cressannans
Pierce County, Wash,..... crscaersans
Anthracite preparation.......oe..

L N L I RN A )

LU BN B B B L

Combustion, boiler-water treatment, and pollution.
Heat transfer in furnaces,.....ccenvseceaecs

Combusticn of coal in suspension.....vevivivrennncrs
Fluid mechanics, .o ienineisnniancnannrensansenns
Combustion of anthracite in small industrial stokers
Fuelweugineering service, .. ivecnvecnrnnnrsnssrarssns
Boiler-watey treatment..viciossennsarssrsoaoasacenansas
Condensate cOrrosion....v.esecnncses ceeraen
Engineering service...sevreeovacranans .
Alr pollubion, iiviiinnnssnneseranvsaranana
Combustion characteristics of refuse,
Disposal of radicactive wastes.......
Air pollution by sulfur dioxide......
Alr pollution by automobile exhausts,
Stream pollution. . it irevrosncsreasnanas
Carbonization and its productS..ceecerssvsvesss
Thermal decomposition of coal....veveinaan
Expansion during carbonization............
Effect of pretreatment on carbonization,...
Effect of cleaning on carbonization........
Effect of fluidity on abradability of coke,
ToKing properties of western coals,.........
Carbonizing properties of bituminous coals,
Boone County, W, V&, ..ecencvcrsnrerns
Nicholas County, W, Va....vueecinreces
Togan County, W, Va,. .. iiseatsssnnnnas
Monongalia County, W, Va......
Fayette County, W. Va,....
Raleigh County, W. Va...,




CONTENTS {(Con.)

Jefferson and Clearfield Counties, Pa,
Green County, Pa.,...see000.4
Indiana County, Pa..... 00t
Westmoreland County, Pa.....
Metallurgical use of anthracite,.
Rlends with bituminous coal,
Caleination. .viieeennnnnnans
Briquetting.iivveerarsnnesns
Low-temperature carbonization....
Wyoming coals. .. .uveeensesscavas
Texas lignite.,..vivanncossnnns
ASSay Lest ., it inanarasnrennna
tilization of lignite from India
Low-temperature Lar ... .iearevessrsnscans
Tar from lignite...ivvscevenenncas

LRI A

L TN I 3

Tar from fluid-bed carbonizer.,.....

Tar from bituminous coal....oveesues
Separation and characterization.
Upgrading and utilization.......

Gasification of coal, .. iiieeienercsarennssnnes
Reaction of carbon with steam......o.«:
Hydrogen by steam-iron process.........
Gasification of lignite,.ieiusvreenenns
Gasification of pulverized coal.......

Pilot=plant operation.....vseeeavss.
Coal-feeding methods. ... vvvennrsnne
Externally heated reactor.......vau
Nuclear energy for coal gasification
Heat transfer...cieeavesavonnns
Materials for comnstruction,....
Gasification of anthracite,...cecutvanaan
Underground gasification........ce0nne
Gas purification...ieeerencsssrasnan
Removal 0f BASES...aerscvicanses
Removal of dust. ... iiveenenenone
- ProcesSs-ecOnOmMies. . i.ivssstsravesacnns
Complete conversion of coal to fluid fuels
Coal hydrogenation...ceveevecrnaccnue
Autoclave studies. .. iisricesansanas
Pilot plant..e.oaasssnssssrsvanssasncsscen
Low-pressure hydrogenation.,..,..sues.
High-temperature hydrogenatlon.......
Characterization of hydrogenation products
Fischer~Tropsch and related syntheses..........
Chemistry of metal carbonyls..c..cvvineess
Catalyst studiesS....ceoranesassnracsnscnns
Sulfur polsoning....vaseceiresrcrsvrerons




(P

i

e

E

ErEap

e

A%

11.
12,

13.
14,

15.
16.
17.

18,
19.

20,

CONTENTS (Con.,)

Piiot Pla—HEGQUiﬁbil.l..lllﬂ‘ll...l".l:ll‘llll‘l
Characterization of synthesis products
Reviews of literature

L A A N

LR R R R L I R N I R N N

ILLUSTRATIONS

Western part of Wishbone Hill district, Matanuska
coalfleld, AlasKa....o.veevvanisrsacenncoceoonens
Coal outcrops near Beluga Lake, Alaska...........
Tmprovement of stream bed, Boston Creek,
Larksville, Pa..i.iiiricicrrenrensnennanoronsanrnnnn
Schematic diagram of coal-preparation plant with
dense-medium Ccyclone. . iuivivisrererronnacoonnes
Diagram of sieve bend for cleaning coal (after
Fonteln) iuiieeseeeeeienacnesnsonassosconnasnnsnnns
Map showing 1957 status of reports on waszhability of
cokIng €8l . uiiiinnnivrarssennsasssscecasscasanas
General view of boller room, showing two stcker-
boiler combinations, instrument panel, coal
hopper, and larry Car...svsssescnscssanscassnnnass
Equipment for studying mechanism of coal
carbonization, . .i.iieiiinrevirantnnsesasisiiaissane
Vertical~-shaft pilot plant for calcimning anthracite,
Crushing, drying, and briquetting units for
processing lignite at Neyveli, India.,......ci0sa.
Carbonization and tar-reccovery units for processing
lignite at Neyveli, Indid,....cvevsnsnccunarsnsnas
Scheme for separating neutral oils obtained from
low-temperature LAY ., ...cersnssrosrsasorrasascsnna
Low~pressure slagging section of fixed-bed gasifier,
Section of two-zone feeder for feeding powdered
coal to a gasifier ., iiiirararsranirnnnscnrrntenans
Externally heated coil for gasifying coal-water

2 08

BIOTT LR s r s orrrrrrrrrrrrrererrerr st acaasasnns

Simplified flowsheet for simulated nuclear reactor
with helium recycle, . iveeacorsroscesnrarasrcerses
Section of coal carbonized underground during
electrolinking. ..o irrinreacaconcanesasananarssnns
Components of autoclave for high-pressure reactions,
Pilot plant for hydrogenating coal at relatively
L OW DrESBUTES . . iiersrrrsnasaossastsssersntsnocsnin
Pilot plant for Fischer-Tropsch synthesis by
hot=gas-recycle pProCcessS. . iicareravcscrscnssasacns

21
22

23

36

37

38

43

50
56

60

61

65
68

70

71

72

75
78

79

81




