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I. Project Objective

The objective of this work is to provide a single, comprehensive
source of data on coal conversion sysiems, This compilaticn shall be

entitled The Cozl Conversion Systems Tecknical Data Bcok and shall pro-

vide up-to-date data and information for the research, development, design,
engineering. and construction of coal conversion processes and/or plants,
Other concurrent objectives are to idertify those areas where data are re-

quired and to suggest research programs that will provide the required data,

1, Summary
Liquefaction

We have completed our preliminary search of the literature and the

annotated bibliography is presented.

Gasification

The product gas compcsition and the total number of moles of gas pro-
duced are presented as a function of carbon conversion and operating param-
eiers for the steam-char gasification with external heat input,

Fluidization

Cerrelations for bed expansion are recommended, aad results of the
investigations of TDH correlations and available data are given, The available

data on ertrainmeni and elutriation are also tabulated,
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Combustion

No significant work was done in this area this month.

Coal, Char, and Oil Shale Properties

The available data on mineral matters in coal are report=4,

Notice to Readers of Oper File

Any comments about the material presented in this report or sugges-
tions about the format and the content of the data book as well as the priori~
ties of the needed data are most welcome. Please direct any communications
to Mr, Bipin Almaula of ERDA (202 /634-6643) or to Dr, Al Talwalkar of the
Institute of Gas Technology (312/225-9600, Ext. 869),

III. Work Accomplished

A, LIQUEFACTION

We have completed our preliminary search of the literature. An

annotated bibliography is presented in Table 1.

B, GASIFICATION

1, Steam-Char Gasification in Fluidized Bed

a. Gas Composition Versus Carbon Conversion Curves

In the last monthly report,carbon conversion versus solids residence
time curves were presented ior the steam-char gasification. After sizing
the gasifier using those curves, it is necessary to know the quaxzntity and
the composition of the product gas. The curves in Figures 1, 5, 9, and 13
show the total number of moles of product gas; Figures 2tc 4, 6 to 8, 10 to
12, and 14 to 16 show the composition of the product gas as a function of
the feed carbon conversion for a given steam feed, operating temperature,
and pressure, The curves, for a generalized application, have been normal-

ized with respect to the carbon in the char feed to the gasifier.
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Table 1, Part 1.

Rate Data Vield Structure

PRELIMINARY SAMPLE OF COAL ]

¥ reduct
Liquid

Sulvents.
Solvent
Froject/Report Title Projerties
———
H-COAL
OCH R4l Repert T, 2n, > selvent
Project H-CCAL Report 1ypes. hycro-
en_froc~>s Ueveloprient. penated and
Hycrocarbun Hescareh unhvarogesn-
inatitute, no date azed

Frojecr Wreatern Coal

F.na)l Kepa=t: Project
s:on ot Coal iatu Liaquyge.
OCR. May 1970,

Froject Seacuke

roject Seacohe — Anthrecere,
i*hasc I! Finul Report. phenambira-
Caralviic Hvcdrotreating cene

2l Coal-Derived Liguidy
CCR BZD Scpopt Mo

December lvoe,

Evaluauian o) Mrojec:
H-CCAL by American Oil
Cu.. prepared ‘ar CCR
Contracy Na, 13-01-0004-
fi8b. RaD Nu. 3¢. Firal
Heport. American Ol
Project No, nl20, April-
Aupust 1967,

“Markovics, I, A, et al. Special
Equipment in the Coal-Hydrogen-
ation Demanst-ation Plant." U, S.
Bureau of Mines i 1 4504 (1950},

and by American Qil Co,

lntegral; deactivation . Catalys: aye, pressure.
data, pressure, leme temperature, space
Peralure. solvent /coal velocuy.
Fatios. CAIIIYST tyOr
anc size

catalvat muze;
~ulveni/coal reuins.
recycie

Zetch Temperatire, pressure.
catalyaifseloent retin,
h./cval rativ. t0al size

rressure, temperas Fresrure, lemperature,

ture, H /o1l ratio for
coalede rived hiquids
hvdrunenation

cataly sl iy (Rueronens-
t2en 9! coal-refivec
hgquirdz)

Thus report compares the economic ectimates made by Hydrocarbos Research lne,
The economic evaluation i3 dascussed 1a detaul.

For 95% conversion

approx | hr

1=2®- sfon omice
resicence Time 1s 2.0%

rrope ries

xer Crromav
KfapNiC Calae
eflect of hydy
treating
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FFACTION DATA AVAILABILITY

Produet Product Solid/
Cas Sold Liquie
Propesiies Properties  Separation
Compastion % sulfur Parucie
Jtze daatrie
bution.
eyclone
Capacities

Status of

Process

Palor plant

2 benchescale
wits
1 pilor plant

A cemonstration
Plaat at
Lowsiaza, Mo,

Detailed Gow
sheet for
commercial
plan: design

3Block diagram for
variots sections
of the process

® Detailed dhagram
of various equip-
meat usecd in the
slanr

® Qverall flow
diagram of the
proccss

8964

Matecial anc

—Eocrey Ralancs st Dat
Derasted mass and Cost esuumate
heat balances for for commercial
commercial plant plant

Eccnomic estuimates

(bascd on 30, 000D bbI/cay)
. 1967 cosr. alro on

109, 000 bbl/day

E75030511a
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Table 1, Part 2. PRELIMINARY SAMPLE OF CQ.

Siurry Physical
Sulvents. Prop-riies
Sulvent Coal Types and Heat-

Praject /Reps -1 Tatle broperics Studied Jransfer Data Rate Data Yicld Structure —_ Zaragym
Laugkrey, P, W., "Sym-~

patium an Caoal Hydrogen-

ation. Design of Preheaters

and Heat Exchangers for

Coal Hydrogenation Plaata’

Trans, Am. Soc. Mech Eng.

T2, SBSeut (1950; May

REC 2731,

Product
Liquid
Propariie

Harat €t al., Esyymated Metnanol * Wyorung Jihimaie analysis iron oxide ur 1run
Plant end QOperating Costs bitum:nous URICE oNC tTun
for Producing Casoline by ® North Dakota sulfate for futtaburgh
Cozl Hgdro!emum\. u.s. B.m higaite Cual.

ug uat . * Montana

AMulybdenum dey\;.nace

subbiturunous wn activaren fulter o
® Llunos rarth,
bitununous
® Pittaburgh -~
sexT Biltru -
nou+
° Kentucky
Civer.tt al.. The Relation Coal lqud No. 11 Elemental Conuinuous. T, Selvent tu ccal ratia, Gull pruprierarn
of Coul Characieristics to Product from - M.u:.mg Ciry analysis *- dolvauno: «ataly st
Cual Liquefacuon Behavior.” reviour runs @ Muneral © Mdracracaing
Heport No, I submurted to Hydrogenaied Keatucky
NSF. Agrerment No. Z16. Phenanthracene No. ©
Fennsylvania State Unv,. Chemical - !nd;..;a No. &
March 1874, analvais w Jpdiana No. T
® llinoss No., 6
® lower Dekoven
® lllinois No. §
“The Relation of Coal e Pittsburgh Continuwus, 7. . Solvati.n Cult peapriciarn SAHA . wt
Characteriatics to Coal Mathies 7. Mydrocrackang catalyv s

*

Liguetacluon Bebavior,” Red Stonc Konke

Report Nu, 2 submutted o ® Lyons Mt,
NSF. Agreeme:m No. 216, ® Imboden
reansylvania State Univ, Prescott
Auust {974, ® Chio No, 8 Kinetic anaiysis
® Meigs Creek,
Ne, 9 -
® Olo No. 1!l

® Chio No. 12
® Olio No. 12A
% Ohio Ne, 6

Civen et al..  Iependence Benzene. Baich
of Coal Ligueisction Be- Fnthracene
hav:ar wa Coal Characters [}

iatics. Neport submutted
e CCR. Contrael No, 14-01-
054 1-390, R3D No. o1,

_ 2%
interim No. Y. lennsylvama

State Lmiv, June i~. 1973,




EL,LHQUEEEU:TRDNTDATA.AVAILJ&BILTTY

Product Product Selrd/
GCaw Salid Liguid
Froserties Properties Sezariuion

Status of
Development

Delayee coking
uf the hot cateh-
put boltom
produet

Elemental Fultration
analysia

Soivatiun e Filtration
Restdue ™

Min, matter

ash, % af

denuneral~

1zed residue

Filtration

Plant size of
30. 090 bhi/day,
12 plants are
Swit 1n West
Germary

Bench=scale

Bench-scale

Benchescale

Process
Flow Sheet

@ Overall flow
diagram

* Flow ancet for
varous plants

8964

Materal anc
Enerxs Balance

Cost Date

Slate ral balance
{overall plant)

Capiivl iivestoient sne
v ratiig s eunt Qe
3$0.000 dbE secay

Material balance
.0 bencheszale
hiquefaction run

£75030511b



Project /Repost Tule

Schiesinger el _al. Relauve
Actuivily of Impregoated

ang Mixed Molybdenum
Catalyata lor Coal Hydroe
genativn’ U, 5. B, M, Report
ansealigatawn odod.

Angeluwich et sl dolvents
Laec in the Conversion of

Ligquciacuon asc Chamical
Refuning of Coal (A Battelle
Ene-,y Program Repon)
Batte lv. Columnbus. july

IR REN

WL ang S ch, Hydrogena-
Coal are Tar. " Y

Harnan Haraey =t al,

Ninetas Mialy of hermat
Amnolutiun .2 Hagk-Vatatile
Batvnunous Cnal. ~ Submitted
to OCR. Comtraet Mo, §4-
000:-371, Rai  Nwta
lersm Xe [ '_nu!_r-ny of

Uiak, T~

Vrviect Weatern Cual —
Lampaijaion ol Y% inte riv
e oris, Kil) No. in,

interim Neep b

Awderswn ot al." "Flash
Heating Bmd Flasme
Beralyeas of Cral

Chenn, Chea Chung. LV, ot al,,
ANnetic udv of Coal
Exirtactivn oy letratan

wab Lliraseac Ircacd-
aliom,

Table 1, Part 3. PRELIMINARY SAMPLE OF CC

Slurry Physicail
Properuiece

Procwct
Coal Types and Heat- Lique
rririies Studied Jransfrr Data Rete Cata Yoelg Structyre Satalyst —rrepertie,
Benzene T. P. % caialvet Molvydenum
® Boslang point Elkol coal Yiel< as & function of 0. 4% we: ferrou
® Densaty Pritisbursh nonpolar soiubilaty srua
® Nompolar rxam paramete -
solunlity
A Summary of Cosl-luqueiaciicn Frocrases: 1. AQueuus Leeachitm Frucesses

«. dulven: melning FProcesses

J. Cotalrtic Hydrugenation Hrocesses

4. Tischer=Troasch Processes

. Myrulytic o7 Carboruzation Proiesses

A Review uf Development of Coal anc Tar Hecrogeration Tachroiogy .
i, Hustary
<. Frumarn Hydregenstion o! Caal
1. Hydrogenatior of Madéle Uil
4. ladusinial Liguc-Phase Hycrugenation
L. incuatrial Vapur-Fhase liycrugrastion
n. Crerall Resulis wil fucelhace Hicrogenstion

covers Lin oetaull

. Equpment
Tetralin 1» Kiocuc Cata 4¢ sulventecatraction ui vcal Dy Tetralin 1e repurtee,
used, Pro, .
":.‘“ of Lol Enthalpy anc entropy «f activalion 1s stutied, fur varivur POrcentepes Calracec.

various other

solvents sre
reported,
Preperties are:
® Bealing poant
.

wxiraction
benzene sol

A repurt on Nagheneryy flaoh heating and hycrogen arc plasma pvrelyne of Western Liuiee States coal.

Kinetics uf cual ®atracuon by 1. 2. 3. 4 tetrahydronepixhalene (tetralin) under the mBuence of wlirasenic waves
was studiec, at ave Oilferent temperatures,
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."sL LIQUEFACTION DATA AVAILABILITY

Product Product Solid/
Gan Solte Lique Status of Procens Material and
- Properties Froperties Separation Lrevclopment Flow Sheer Enecrgy Bajance Cost Data
Blow = clagram
Postiilatien

« Mawe balance of
Pittsburgh seam
coal 13 avtcclave

E75030511c




Projec: /Rrport Title

Woser, W. H .

A Kineti« Cempaison
of Coal Fyrolysis and
Coal Dissolution

Qade-. 5, A, et al..
“Hincucs of the Hydro-
Removat ~1 Salfur,

Cxygen. and Nitregea
Frum a LowsTemperastiure
Coal-Tar.” CCR {ontract
14+01.0001-271., Universaty
of Ulah,

Proect Western Coal

Ressarch and Development
Report No. 18, Coavereion
of Coal Ino Liquce, Final
Report, OCR Contra. .

14-01-0001=~271, Universit
o

"Soivest Refiming of Cosl:
Background Information on
Solvent Exrraction of Coal
for EPRL" Contract
Na. RP-123-1-0. August
1974,

Liquziaction of Kaaparowits
Coal by Sovemi Refived
Cox!l Process and H-COAL
Processing {or EPRI
(Electnc Power Research
Iasutute) Contract No.
RP-]213.Z. October 1974,

Jatnmson. C, A. etal.
Preduction of Casolise
From Austcalisn Brown
Coal by the H-COAL

Process. &o_ci:_ﬁu-_zf
Eighen Worts Petrolewm
Congreas, Vol 3 (1971).

Soulvents.
Solvent Coal Types
Propenics Studied
Utah mgh-
volatye
LiItuEnLnous
coal
Amthracene ol @ West
* "AFL Kentuciy-14
s Remencsl ® Iluneis No. ¢
analysis
& Dyecultation
curves
® Aoalysis of
cute

® Heating value

Anthracene el
® AP1 granty
® Elecnontal

Kamparowits
coal (Utah
area)

® Analysis of
cwms

Laboratery-3cale experunenis were carned ot using: 1.

Australisn
Srown coal

Table 1, Part 4. PRELIMINARY SAMPLE OF COAL LI

Slurry Phvsical ’.’

Properties Procuct
and Heat- . Lique
T:-ansfer Deta Rate Dats Yicld Seructure Catalyst Prope rtice

& A compansoa is prescited of coal pyrolysis at temperatures rangisg lro'm 409° 10 497°C
and thermal dissdiution of coal in tetralin ot temperatures rarging frem 350° to 430°C.

® A mode] is presented that relates the two processcs ancd exgiaina the signiScance ol the
BLUTILArItICS Detween the two processes.

Kunetics of hycro-remeval of S. O. N  are ceterrmuped,

Fundamruotal uoetic data for pyrolysis. solvent extraclion. andlhydrogenation.
ZnCl; used lor hydrogendtion calalyst.

Cosl solIior.
- %

Continuous. ¥. T,

Noncatalytic
coal feec ratc

® AP geanily

& Visconsty

® Soteniag &
® Nitrogea ce
® Heatiny val

Low severity
High sevecity

Nonczraiytc fur
solveri-refined
coal p - s

Comme rcaal
catalyst fer
H-COAL
Solveni- refined coal process
2. High+ and low-severiy H-COAL Process

Commercial
hydrogenation
catalyst
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;EFA CTION DATA AVAILABILITY

S

Procury FProduer. Solid/
Cas Solid Laqud Status of Process Matenial and
Propertiny Properties Scpavjtion Devetopment Flow Sheet Eneegy Halance Coat Data

Flvw, mass

LE 298 251 2T 1
andjvais (vapor-
vhase chromas
tox raghy)

E750305114




Table 1, Part 5. PRELIMINARY SAMPLE OF CO

Selvents.
Solvent Coal Types Surry Phveical Cuct & N
P egredt IReport Tille Proprrtvea 54 wdiar € Hrepectios Rate Darr daeic Mructure ataly ot r";—r..‘ ::::“
e . —iperte,
Averit. P.. Coal Re- Ealumation of cotel coal remvcurces of variows oal=pruducing sisivs of the L. 5 A
rources - the Unitec
Gary. J. H. et all "Re- Aathracene and  Pittaburgh No. v P. 1. tesidence ime
moval of Sulfur From Tetealin - Bee Sulvent tipe
:?:::-:"E:::‘ T aemhracene Rusebd sram Selvent/coal ratie
alo a .
> hool o2 Wunes. OCR Tu-u:‘ln;n Lonlia seam
Comract No, 14-32-€004 -
e RD Heport Nu. 31, EfZect of process variables on the arsubfurization of coal by AVErogrn 1rEalMent was studire,
umersn ReDort Na, _l._-
Nay /9c4,
wragm. C, H. sancrwer. Anshracens OU
mon. D. E.. Esperi- - .
memal Evidence lor -H versue i
Catalyat Actinis of Cosi raue
Minerale. Chem. Eaprrimental (INCIAgs «n the Rature Of the catals olis *2fecta tPal can Be AMPIbECE t. nosnecal bhames Aresem inacals
Soc. [Av. of Fuel Chern.

Ne,

Primtas

"Cleaniag Caal by
Soleam Refunng. '
Envirom. Ssi. Technol

T e

Qesa Boulsr Fuls
Feam Coal. Prelim.-
Aary Desies/Coe:

Sssmate. GCR Zoateart
eRant

Na. 14820004 =10 v

R2D R " No, g,
_.—_,_!L., B

»
No, 1. Dec. 1955,

#3iD Report No. bl

Vel U, Inicrum Wepan

Sa. 1. luly ives,

Repoor M.
Report Mo,

s Imernim Hepont

e rimn

Mav w4,

A brief revicw o solvent reflined coal prucess puat plart of Sowhern Seevices. in. .

Ulimoes Mo, &

Estumates the amownt uf wastz Products that wull be .ruduced in 1he demunstraiion alam.

11



" COAL LIQUEFACTION DATA AVAILABILITY

Product Gas
Fropartisa

¥roduct Solid

Solid/Liquid

Status of
.

Laboratory

Three Jtlot planty on
solvent-refined coal

Process desagn 13
cumpleted

Qost catumation

8964

Process Material and
Flow Shest Energy Bytange coat _Data

Sumplified flow
diagram

@ Size. opecazing P. T, o Detailed energy and  Fixed capital anvestiments.
and material of con- material halance 10, 000 tons/day coal feed
struction 28 reported for gas. chemical. plant
for all the 1tems 10 be  and water required
usec in the plant

® Detailed block flow
chart

® Detailed tlock diz-
grams of the plant

& Detailed process
flow diagram

® Flow diagrams of
different units

D75071723




Table 1, Part 6.

Solvents,
Solvent Coal Types Slurry Physical rreduct Liquid
Project /Hepoet Titje Proge~ice Siydiag 3 —fatc Rors = ficld Sicuciuee et

Techtizal Evaluation

Servaces. Clean Ligud

a2
Vanous task masignmenzs for tre SRC Process.

ind/or Solia Fuels From

Coal, RdD Raport

Ne. 82, Imerum Repon

No, 4. Acguat (974,

Pistebury ¢ Madway Coal
AMimng Co..  Deveiop-
ment of & Procesa for
Producing ar. Aahless
Low-Sulfur Foet Frum
Coal
44-01-0001-496,

RsD R!Ert No. 54,

interim Rebort No, 2.
VoL 1L, Partl.

“Design of Pulot Mam.”

June 1971,

R>D Report Ne. 53,

imterun Report \

Kelinery Econsmic
Evaluation, Phass 1"
May 1972,

RéD Report No 53,
irterim [epon Neo. 3,
VoL | Engineering
Studics, iar: 3 "COC
Refinery £cunomc
Evaluation, Phase 117
Aay 1972,

RiD Report No. S4.
Interur, Beport No. 5.
¥ol. 1 Engunesring
Stucies, Partd “Im-

pact of SRC Srocces. ™

July 1974,

QOCR Centract Ne,

The repor: describes the details of the design of all sections of the pilo: plart,
Anticipated mechaucal and PIOcess problema are discussec,

Ilinoss
Indiana
Kentueky

1n the praoposed COC refinery. the SRC Process 1s <oradined wath several other procedses ke CCED Process, Bl-TAS, K.CIL,
anc hydrotreauung process by Atlantic Richlield. Thus repor: coaducis the econormic analyais of these :ombiration 3.

Detailed design and cconomuc evaluation of the CCG refinery 18 prexented,

Lower Kicanmung Pollutim and environmental study of the soivent refuncd coal plant {propased). by
o Zh seam P wiulation ane lincar programuning
Upper Frecport

scam

Eastera Kemucky

14inois

13

PREIIMINARY SAMPLE OF COs




AL LIQUEFACTION

i

DATA AVAILABILITY

Product Cax Product Selw SelidiLaguic States of Frocese 1 ane
Properticy Froperues Separation ¢ Develupment Flow Shewt ruerey Batance Cost Data
Liltration Hilot ptant deaign * Detwilec engineering

Developmert stape

flow diagram
= Equpment 111

« Block diagram of
€OG reflinery (COG
means Coal-0il-Gas)

& Detailed fow
dagrams

& 3rief description
ol each major
equipment

Ovezall material
balance

Detailed material
and energy balance

(Bascd on 100, 000 bbt/
day of liuld feedstock)
200-300 mullion SCE /
day of high-Psu paw,
Economics of all the
Processca that will be
used tn CCG refinery.

Basin: 100, 00C bbl/day
332X 1C*SCF/day pas
Econormic study: overall
and broken Hown an
scctions. Installed cost,
manpower requived,
utility required. operating
eoat. Raute of Return on
investmont,




Project/Report Ticle

Solverss,
Solvent Cosl Types
Prape riics Studied

Table 1, Part 7.

Slurcy Physical

Properties

Rate Daty

Yield Steucture

Catalynt

PRELIMINARY SAMPLE OF

ruguay Lagw
Properues
-

Wright, CH. H. eral.
R4D Report No. 53
InteTion Rapoe: No. b,
VaL Il Laberatory
Studies. Part )
“Awnoclave Experi-
ments. - Qet, 1974,

® Petroleun:
derived of o1l

® Lurgi or colung
tar

Kwang Eua Chung,

R2D Report No, 53,
ntersm Re 1 No. L.
Vor TV~ Frofuer Sies.
Part 3. “Products From
Coal Minerals,” Washing-
fon State Unmversity.

Jan, 1975,

ibrahim, R V., HsD
Report No. 5. inter.m
Resonrt No. _IZ, VoL 1V,
Product Studies, Part 1.
“Sulfur Removal From
Coal Mumcrals,” Wash-
wgion State Uruversicy.
Jan, 1975,

Jensen. G, AL D
Report No. S3. buenim
Repure Ne. 15. Vol iV,
Product Studies. Pn?ﬁ.
‘Development and Rate
Siwdies sn Procesaing
uf Coal Minerale.” Wash-

wigion State Umverpity,
Sei. 1OTE

@ HvZrodesullur-
wwed athracene

Density. viscor ity Bitumunous
a Arghracene Ou

® Middic oil frac- =

tiom of hydro- .

geoated process o

reclaun -

.

-

.

&Tolerado
Kentucky No. 1)
Keniucky No. 9P
lowa

Pennsylvania

Subbituminous

& Wyomang
(Sheridan)

® Wyomung
{Lwncaln)

s Alaska

® New Mex:co

Lagacte

® North Lakota
{Surn)}

™ Nomh Lakota
(Mercer)

® North Dakotn
{Burke)

Expe rimental studics on processing muneral residue of the solvent=refined cual pruce

Avteciave davy

Temperature, presaure.
solve.t /coal ratio

Sencs of experuments using varicus iypes of cual. sulventia,

and operatang concitions were carried vut,

alwo evaluated,

Viscusity dete ary

- v (unductey,

The research is directed toward the utitizatian of the <oal minerals fur the production of irun. aulfur,

and munesai wool.

Summary of the expenimental 1avestigation of sutlur removal {rom the residual solics frons sulvent=refinee

ceal process.

report on the chemical reacuons ead kinetics of carbon yasification for the procuction of {wel as

synthcais gas and subsequers recovery of iron and sulfur from the coal mineszle oRained a8 « residue of

the SRC Procesa,

Shrinking ce re mode!

Free eaergy of reactions
for cosl rmunerals

® Jutal sullur %
® Haait fumginae
® Acidic funcuun,
* Wanic waler o
® imnaily

IR sprctrum

* Liemental onal
* Vencunst
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LIQUEFACTION DATA AVAILABILITY

Fruduct Cas Froduct Selid Solid/ Liguid Status of Procecas Material and
Vroperlies Propgries Separatian Development Flow Sheet Encegy Balance Cost_Cata
* Towsl carbanare « Fuswn powit Filtration Laboratory~scale Materiat balance
(for CO.) & Elemental anslysan experiment
® Toal Sulfye « Colung properiies
(tor K;3) ® Ash % aud compo-
® Molecular wt sition
® Campostiun by » Fotental uwility
IR and for yos speification
chrem.

* Vipgosy

D75071725
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Solwears,
Solveat Coal 1ypes
Projecy /Report Tulg Sropecucs Studing

Table 1, Part 8.

Slurey Puysical

Dropertres Rate Data

—Yield Structure

Ralph M. Parsons Co..
1969 Fe audity Report.
Consel Synthetac Fuel
Procesa - Syathetic
Crude Pracwcon OCR
Comract o 14-05-0001-
i?-;‘ R3ID Resert No, 45
inerim Repo~t Mo 2.
July 1969,

Coarolidarisn Caal Co..
Development of CSF
Coal Liquelaction Pro-
ceas’ Contract No, 4

0)-0001.77 N R.D

Repon No_39. Final
epori. Aug 1973

wl‘&é{m No,}3. ® Ultumate azalysia® Pitsburgh seam
“PrO)ECT Cotoune,™ * Sp Gr ® Kamtucky
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C. FLUIDIZATION

l. Bed Expansion on Fluidization

The empirical correlations obtained by linear regression analysis of
the published data related to the fluidization characteristics of coal gasifica-

tion meterials were reported in the 8364 May 1575 Report as follows:

—_ 0.57 0,089
L, - . 0.748 (U Umf) pg W
0.033 , 0,182 0.030 0,405
Lt Uzni Ps Dp Dy
and 0,56 0
L 0.855 (U—U___)%56 p 0.08¢
N SR mf g (2)
] 0.049 0.173 0,403
me drn.f Py DT

Adopting the assumptions of a two-phase theory, Rowe'* derives the
relationship between the fluidized-bed expansion ratio and the bubble char-

acteristics as —

L
__i_=j+

me U

(3)

where me is the rise velocity of an isolated bubble. The bubble rise velocity

is, in turn, related to bubble diameter and is given by,

Up, @ (g - D)/ (#)

A recent publication by Mori and Wen'!3 summarizes the literature
correlations for bubble diameter as a function of several fluidization param-
eters. We atternpted tc combine these correlations with Equations 3 and 4 to
deveiop the basis for transforming Equations 1 and 2 into correlations con-
taining physically pertinent dimensioniess groups. No dimensionless corre-
lations relating bubble diameter to fluidization parameters have been re-
ported in the literature; nor did we succeed in developing a dimensionless

correlation for an estimated fluidized-bed expansion ratio.

For the present, we propose the use of either of the dimensional corre-
lations given by Equations 1 and 2 for estimating fluidized-bed expansion
ratios. The calculated expansion ratios using these two correlations are

very similar within the operating range of the data used for this study, We .
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cannot, at this time, have any basis to recommend one correlation ir prefer-

ence to the other.

2, _Transport Disengagement Height (TDH)

Our attempts to compare the published correlations with measured
TDH values were not euccessful because of the lack of such data on the fluidiza-
tion characteristics of coal gasification materials. We, therefore, chose to
briefly review the published correlations so that the design engineer can evalu-

ate their suitability,

The correlations reported earlier in the Project 8964 May 1975 Report
are summarized in Table 2, showing the extent of data required to estimate
TDH. Tke graphical correlation by Zenz and Weii?® (Figure 17), is one of the
earliest and easiest to use and is recognized to provide a reliable order of mag- .
nitude of TDH values, Even though the data base for this correlation covers the

—— RIRT AND WEIL,
AL Cx £ JOUPNAL
CLCCURLN 1930

LEvA, Corm EnoRG
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JANYASY 151
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o ' 005~/
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7 %
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/
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—
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Figure 17, EMPIRICAL CORRELATION FOR ESTIMATING
TRANSPORT DISENGAGING HEIGHT:?
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Correlation by

Zenz and Weil®®
Zenz and Weil®®
Amitin et al,?

Leva and Wen!!

Do et al, 5

Frantz and Juhl’

Fournol et al,*¢

Table 2, FLUIDIZATION PARAMETERS REQUIRED TO ESTIMATE

TDH USING PUBLISHED CORRELATIONS

Fluidization Parameters

o~
~
=~
n

Dp p M u Vo Dy Remarks
\
#* # . . .
» * * Semiempirical
correlation
* * Graphical
correlation
* * » * * Semiempirical
correlation
# " * I * Semiempirical
correlation
* * » # #* Requires solution
of a differential
equation
* * * * * Empirical
correlation
* Empirical
correlation
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desirable range for fluidizing cracking catalysts, its suitability for coal
combustion or gasification in fluidized beds is 2ot reported, However, the
authors conclude that their graphical correlation estimates reasonable TDH
values for most particles in the diameter range of 40 to 200 microns and for
superficial velocities ranging from 0.5 to 3 ft/s.

The semiempirical ccrrelations based on models by Zenz and Weil 20

and Leva and Wen!® 2nd the procedure derived by Do et al. ® based on rigor-
ous derivations are of limited use because of the difficulty in estimnating Vo s
the velocity of the particle leaving the bed surface, Apparently, V ° is related
to the characteristics of the erupting bubbles in a fluidized bed. Further
discussion on the usefulness of these correlations will be presented in future

reports when a reliable method to estimate V, becomes available.

The remaining correlations by Amitin et al.? Frantz and Juhl, ? and
Fournol et al. ® require easily measurable parameters. "I]:;e correlation by
Amitin et al.% is based on their data using a cracking catalyst (75 to 250
micron particles), and the data reported by Zenz and Weil.?® Amitin et al.,
in arriving at their empirical correlation, used entrainment rates in fluidized
beds up to 10.0 feet in diameter and superficial velocities in the freeboard
space ranging to 4 ft/s. They observe good agreement with the Zenz and Weil
data up to 16.5 feet of freeboard height, The authors caution that, because of
the arbitrary assumptions involved in their derivations, the predicted values

from their correlation can only be treated as approximate.

Fournol et al.® using a fine cracking catalyst of about 60 microns in
a 2-foot-diameter column and air as a fluidizing medium, derived a very
simple correlation for TDH, strictly as a function of gas velocity. Frantz
and Jual? recommend an empirical correlation that takes into consideration
.varying physical properties of the solids and the fluidizing medium in addition
to the column diamete s, Frantz and Juhl have apparently incorporzied easy-

to-measure and physizally pertinent parameters in their medel.

We will attempt to develop the basis for specific recommendations to
estimate TDH when data pertinent to coal conversion fluidized beds become

available,
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3. Entrainment and Elutriation

The published correlations showrn in Table 3 and those reported in the
May report show that a wide range of fluidized-bed parameters has to be
determined for estimating the rates of entrainment and elutriation, The;
published data related to coal gasification materials needed to evaluzte the
suitability of these correlations are very limited; they are presented in
Table 4.

A study of the published data shows that they are either incomplete for
cemparative evaluation of the correlations or the entrainment rates were
measured in equipment with inadequate freeboard height. As soon as we
complete collecting data on entrainment in the fluidization of coal gasifica-
tion materials, we will explore the possibility of evaluating the published

correlations for design purposes.

4, Nomenclature

5
[ad
1

cross-sectional area of fluidized bed, sq ft

ped-particle diameter, ft

D'P'
[}

£l
|

particle diameter of fines, ft

" =
Sm = maximum diameter of elutriated particles, ft
Db = bubble diameter, ft
Df = particle diameter of a sieved fraction, ft
DP = average particle diameter, ft = S S
(X /Df )
DT = tube diameter, ft
F = total entrainmer: rate, 1b/s
E = acceleration of gravity, ft/s®
G = fluidization mass velocity of gas, lb/sq ft-s
Gm.f = minimum fluidization mass velocity of gas, lb/sq ft-s
H = distance between bed surface and gas outlet, ft
k = elutriation rate constant, s~
K = elutriation rate constant, lb/sq ft-s
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Table 3, SOME PUBLISHED CORRELATIONS TO PREDICT ENTRAINMENT RATE AND

ELUTRIATION RATES

Bad
tHameter, Fraldiziy
Investigaturs inches Fluldiees] Sullila Mediuiy Prupuned Coreelatiun lemacks
Thomas gt al. 7 4 Glass ballotini Alr % . R Y ) He1lt
[} ax, 14 aX‘D
Counstaitt o degunlds un bed classtlication
Giareukov et al, ! &.35-4L, % Petroleun cuke Alr . Ln N, W I TLR
o al. 5 £ 0,088 ULH _F_'x___ |,’lo.m(__'___)
0.1k
t Py I
Tanaka c1 al,'* 2, 64 Glass beads, sand, Alr, water X . X c(-KAl AL 1I>TbY
atalnlcss steel { “Ha .
bafts, fead balls,
Neo beads K Jeu,p, % (U—u ) & po-p a8 Graphlcal corcelatian
———-— = yersus( 8 } [ ' {(~2—B) for estimating
p{U-U) u gd - P clutriation rates
E 1 J (1
In muttiparticle syatems, a vatue of 30% pees dramneter wi the
particle«gize distribution curve for onirained particles, was
useuy as representative partcle diametee d‘ .
X =N
Guha et al,* 2,¢ Various nilsturcs Mr lu;‘ Iy tE }: k@ -
of sanid, sall, coke, X,— X
magnetitc,
Ammonlum sulfate it —urt o b 1w sausd
. G 4, ¥ Pp; T T
k= 0.00057 (=2} (-=) -(T-) CEe) () (T)
Uy Cont v Py, 1 b
1. b1t L oenCE W 1,0 ) 0% ) 8l . a6t
S * 015 (%) (%_) (_.('%..) (Aey (I (I .
’1 il Y PB, d, db
Sycheyq and | Aluniine silicale Alr —F = w'y® K .-
Donat catalyst A Upu

ere - - i
wherem = mAU- U}

my, = L0 peans
) = 0,52qp%in
<. > aoess JU
togy* & Jooaquereonn T ppe{oes /) L -
log y* = .I'I-J.'I(U—U‘)

a = |, 266-0,16750n for fine malcrials

12 (10701 ) U,

In ks unlts

for coaree maleriols
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Table 4, ENTRAINMENT DATA ON COAL AND RELATED MATERIALS

Fluldized Fluldizing

Solids Gas

Type of Disteibutor

Jaltey and Stanton'?

Wen and Hashinger'$

Agarwal et al, '

Darsukov et al,’

Curran and Geriu'
MHighley and
Merrick?

Merrick and
Mighley'

Guha et al, "'

Bulvertzed Atr, 14
cual

Bituminous Air
coal

Coal Combustiun

osns

Pelroieum Alr
coke

Dalomilte N,
Coal and ash Alr
Coal and ash Air

Sand and coke Air
03t and coke
{mixiure)

Coltan {abric
sirengthened by
perforsted mets)

Fitter cloth

Constriction plate

Perlnratel] plate

Conlcal distribuior
packed with glass
beads

Bed lied

inchew Jinchee Inches 1b/eu 1
2 25-41 1de36 82,73
4.2 an 10-40 Ar.o
(approx,)
{above TDII)

168 - 104, 412 .=
2,75 5.9 Above ..
LS 9.0 TON
0.4 i0 123, 0
36x306 a4 132 .-
J6x 36 2:1-48 132 .-
2,2 2,2-9.4 (14 43,97,

169, 2

Freeboard Patticls
Olameter,  ileigh, Helght, Denaly,

Particle
Diameler,
inches

-0.00).
-0.0166

0,0018-
0.020!

-1/16,
=18

0,02717.
0.0677

sL/9

Superliclal
Gas Velocity,
/s ftonarky
0,.255-0, 94 .- .
12-14 Fluidizing gas temp, = 900°.1200°F
Fluid-bed temp, = 150°-1460°F
0,984.4, 245 .-
3% Studies canducled with clasely
slzed pariicles
1 Temp, = B00*'C
2.K .-
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8964

height of minimum fluidized bed, ft
height of fluidized bed, f{t
settled bed height, ft

number of monofractions in polydisperse bed
spacing between lattice perforations, £
superficial gas velocity, ft/s

velocity of isolated rising bubble, ft/s

minimurn fluidization velocity, /s
terminal velocity, ft/s

particle velocity leaving bed surface, ft/s
initial weight of fines in fluidized bed, 1b

weight of solids in fluidized bed, 1b
weight fraction of sieved particles

weight fraction of fines in the fluidized bed at 2ny time, @
weight fraction of elutriating component at equilibrium
weight fraction of fines in the fluidized bed at § =0

weight fraction of ith size fraction with respect to total weight
of fines

density of fluidizing gas, 1b/CF

particle density of fluidizing solids, 1b/CF
bulk density of elutriating components, 1b/cu #
bulk density of bed components,1b/cu ft

viscosity of fluidizing gas, Ib/ft-s

time, s
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6. Erratum

In the Project 8964 May Status Report, the following correction is to
be noted. In Table 2, page 25, the first constant for the Franz and Juhl
correiation should be 90, 28 X 10* instead of 8, 4 X 104,

D. COMBUSTION

There is no report this month for this section of the Data Book,

E. COAL, CHAR, AND OIL SHALE PROPERTIES
i, Mineral Matter in U, S, Coals
Mineral matter in coal was reviewed by G, Thiessen in 1945 13 and by
J. B. Nelson in 1953,° Mineral matter, which becomes ash on combustion,

occurs in mined coal in the following forms: inorganic constituents of the

original plant material; minreral matter deposited in the peat bed, either
dispersed among the detrital plant material, or as a layer(s) of sediment;
deposits infiltrated into the seam after the coal was laid down, such as clay
washed into shrinkage cracks and pyrite formed from iron in solution; and

coatamination by floor and roof rocks,

Gauvger, Barrett, and Williams 3 reported finding the minerals listed in
Table 5 in seven samples of coal and three saraples cf washery refuse, all of

unstated origin. Thiessen, Ball, and Grotts!? studied the mineral matter in
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Table 5. MINERALS IN 10 SAMPLES CF COAL AND WASHERY REFUSE3?

Name

Formula

Remarks

Pyrite

Kaolin minerals

FeSz
A1203 . ZSiOZ * X Hzo

Found in all samples
Found in all samples

Chlorites: .

Prochlorite® 2FeO . 2MgO Al,O; = 25iC,; - H,0 Found in ail sampies

Penninite® 5(MgFejO - ALO; - 35i0;, - 2H,0  Found in 3 samples
Muscovite KNaO - 3Al1,0; - 6SiC, - 2H,0 Found in all samples
Calcite CaCoO, Found in 9 samples
Quartz Si0; Found in all samples
Diaspore Al,Oy - H;O Found in 2 samples
Limonite 2Fe,0; - . 3H,0 Found in 7 samples
Magnetite Fe,0, Found in 7 samples
Gypsum CaS0Q, ¢« 25H;0 Found in all samples
Ratile Tio, Found in 2 samples
Hematite Fe;0O; Found in 1 sample
Tourmaline Not corstant; a complex Found in 2 samples

aluminum borosilicate

Siderite FeCO, Found in 2 samples
Zircon ZrSi0, Found in 2 samples
Garnet Caj3Al;Si,C,; Found in 1 sample

These two forms not positively identified but two different chlorites were
present ard they were tentatively identified as penninite and prochlorite,

a number of Pehnsylvania and Illinois coals and concluded that more than

99% of the separable fraction was composed of kaolinite, pyrite, detrital

clay, and calcite. Balll! found that more than 95% of the minerai matter in

coal from West Frankfort, Franklin Co., Ill., consisted of kaolinite, pyrite,
and calcite, Sprunk and O'Donnell!® made a microscopical study of the origin,

occurrence, and distribution of minerais in U, S, coals, Nelson's classifica-

tior of the minerals found in bituminous coal, as modified by O'Gormar ard
Walker,® is shown in Table 6 along with chemical formulas from various
sources,

51

IN ST G A S

t T UTE O F

TECHNOLOGY




6/15 8964
Table 6. MINERALS ASSOCIATED WITH BITUMINCUS COALSS6
Group Species Formula

Shale Muscovite (K, Na, H;0, Ca), (Al, Mg, Fe, Ti),
Hydromuscovite (AL Si)gOz¢ (OH, F): (general formuia)
Mite
Bravaisite
Montmorillonite

Kaolin Kaolinite A, (Si;O5) (OH),
Livesite (general formula)
Metaballoysite

Sulfide Pyrite FeS,
Marcasite FeS;

Carbonate Ankerite CaCOj; - (Mg, Fe, Mn)CO,
Calcite CaCO;
Doiomite, CaCO; - MgCO,
Siderite FeCO,4

Chloride Sylvite KCl
Halite NaCl

Accessory Quartz 5i0;

minerals Feldspar (K, Na), C - Al,0; - 6Si0,
Garnet 3Ca0 - Al; O3+ 38i0;
Hornblende CaO - 3FeO . 45i0;
Gypsum CaS0, - 2H;0
Apatite 9Ca0 - 3P,05* Cal,
Zircun ZrSiQy
Epidote 4Ca0 - 341,05 - 6Si0, - H,0
Biotite K;_O . MgO . A1203 » 351 Oz - H;O
Augite Ca0 - MgO - 2510,
Prochiorite 2FeQ « 2MgO - Al;05 - 2SiQ; - 2H,0
Diaspore Al,O5 - H;O
Lepidocrocite ¥Fe,0; * H;0
Meazgnetite FezO4
Kyanite Al;05 + S10;

. Staurolite 2FeO - 5A1,0; - 48i0; - HO

Topaz (A].F)z S Q. .
Tourmaline HgAl; (BOH), Sig0O)6
Hematite €,;0;
Penninite 5MgO - AlL,O; - 38i0; - 2H,0
Sphalerite ZnS
Chlorite 10(Mg, Fe)O - 2A1,0;° 6Si0; - 8H,0
Barite BaSO,
Pyrophyllite Al,O3 - 4510; - H,O
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The recent advent of a low-temperature ashing tachaique using an
oxygen plasma (radio-frequency-activated) for oxidation of organic matter
has facilitated the recovery of relatively unchanged mineral matter. With
this technique, followed by X-ray and chemical analysis, Rao and Gluskoter?’
guantitatively analyzed 65 samples of coal from the Illinois basin for the
major minerals (Table 7). These consisted of guartz, calcite, p;rrite, iron

sulfate (formed by the oxidation of pyrite during storage) and clay minerals.

With similar techniques, including infrared absorption, O'Gorman a2nd
Walker ® made semiquantitative analyses of the minerals, including those
detected in trace amounts, in 57 sampies of U, S. coals. Ian some cases,
they analyzed samples from different layers {lithotypes) of 2 seam, The
identification of the samples is shown in Table 8§, and the results of the
analyses in Table 9. With some exceptions, tne major minerals present
were kaolinite, mixed-layer illite /montmorillonite, quartz, gypswn, and
pyrite,

The O'Gorman and Walker study includes several samples of lignite
(PsOoC-87, -89, -91, -92, -93). In addition, L. E. Paulson and coworkers”

have reported the major minerals found in sink fractions of lignite (Table 10)

from mines in North Dakota and Montana,

Lignite may contain about 2% t2 3 % of exchangeable cation, typically
sodium, calcium, and magnesium, combined with carboxylic or other acid
groups of the organic matter.* Evidence of this includes electron microprobe,
infrared absorption, and ior exchange studies. Occurrence of sodium is cor-
related with the presence of a nonporous overburden (shale), immediately
above the coai seam, which prevents ion exchange with calcium of the ground
water, ** O'Gorman and Walker attributed part of the thenardite {N2,SO,)
found in the low-temperature ash from lignite (samples PSOC-87, -88, and
~89) to its formation during the ashirng procedure from the organically bound
sodium,

Minerals in Pennsylvania anthracites were studied by Spackman and
Moses. !' Shale, kaolin, and sulfide groups and quartz were observed in ail
12 seams of the study, pyrophyllite in two. calcite in four, and chlorite in
six,
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Table 7. ANALYSES OF MINERALS FROM COALS OF THE ILLINOIS BASIN?

CHEMICAL ANALYSLS OF COAL

HINERAL. HATTER IN LON~TEHPFRATURE ASH

R 1

i B - Y v J 1] ~

5w | 5 | ¢ g <3 “1oala g

b b1 o] ] i e - 4° ] e "

'3 '; 3 -l ~ =M -~ [ ~ o s U o »n - ~ [

» . ot 3 M Ll N Bl B L B+ T Alsr1e3

v ] 4 3 ] ~ EA [ s L ovd ’; v -t L]

: ] ] - T Lo} I I g 1895 b PR

Avalysis| 4 i % b4 5 o |Laboratory g K1Y o luge H [\ - B -

Cosl menber nurber @ 2 & 2 6 % nusber 5 3 & &8 5 ¢ |3l R 5
Indlana Danville (VII) C-15418 .02 54 .42 .98 600-1~121  12.4F 28 Tr., IS ] Tr. 57

2 panville {No.6) C-15034 .01 1.16 (.84 3.01 .06 10,0 600-3-65 12,3 18 1& 12 18 6 50 12 % &

3 Herrin (Ho. 6) c-14838 .03 1,66 2.56 4.25 .13 12.10 600-3-64 1581 11 1 16 20 4 62 12 29 21

& Herrin (lo. 6) €-14574 .04 .96 1,20 2.18 il 7,16 600-3-67 9.29 2 5 16 19 3 52 16 2 16
5 Merrin (No, 6) c-12831 .03 1.29 1.28 2,60 .14 10.5 600-IF-1}9 14,54 13 & 12 17 5 62

5  Herrln (No. 6) C-146B4 .02 1.46 1,33 2,79 .28 9.94 600-1¥-162 12,91 17 T 19 21 2 55 15 217 12

7  Herrin (No. 6) c-13322 .04 3.58 1.30 4,92 .25 15.8 600-I-143 22,34 18 5 18 3 12 G e 2 2

8 Herrin (No, 6) €-13433 .01 2.17 .85 3.03 .42 9.4 600-I-4% 13,07 T 2 17 23 6 60 14 22 2
9 Herrin (No. 6) C-16501 .01 121 1,15 2,37 .40 10,0  600-1-139  §3.23 24 9 16 17 1 50

10 Nerrin (Ho. 6) €-14630 .02 .59 .63 1,22 .40 8.6  GOC-II-127 111 20 9 10 10 0 6 19 24 2
11 Merrin (No. 6) C-16240 (05 1.5 1,96 3.5 .22 12,89 60O-I1-164 15,58 8 13 14 15 5 60
12 lleerin (Ho. 6) C-16265 .04 1.22 1.94 3,20 .01 9,50 6Q0-11-172 16.55 17 B 2 14 2 &1

13 derrin (Mo, 6) C-16030 .04 1,87 1,60 3.51 .18 11,92 600-11-140 14.73 12 Te. 21 24 3 64 15 30 19
14 Herrin (No. 6) C-9714 4.58 12,3 600-1-§90 15,33 11 0 26 29 3 60
15  Herrin (No. ) c-17975 .01 1.82 .M 2,5 .02 11,6 (0O-1L-177 1573 24 9 20 12 0 56

15 lerrin (No. 6) Cc-153h8 .00 29 .36 05 L% 8.9 600-11-135 t0.80 20 9 ? 5 [ 62 19 M 9

17 Herrln (%o. 6) C-14613 .01 65 77 143,35 9,06 600-1-182 10.84 18 7 9 n 2 6 20 2 20

18 Herrin (to. 6) €-15791 .02 L1472 1,88 ,33  10.36 600-11-124 13.02 16 7 121 16 0 S 12 19 25
19 flerrdn (¥o. &) c-16543 .04 1,20 1,90 3% .04 11,9 6O0-11-1724 17.00 3 18 12 13 1 56

20  Herrin (Mo, ) C-15436  .07. 137 1.89  1.93 .07 10.11 (0D-J-69 12,40 25 11 23 21 o 4 7 14 20
21 Herrin (No. 6) €-12540 .05 2,55 1.75 64.33 .43 12,72 600-0-63  17.90 1. 9 14 27 13 50
22 lerrin (Ho. 6) C-13464 .67 1,63 175 4,05 4& 12,9 COD-I-189 §1.91 140 8 3 17 8 61

23 Herrin (No. 6) c-16139 .11 2,27 2,46 4.84 .07 14,08 600-§-47  I7.64 18 8 20 2 4 st 7 0 22

24 llerrin (Yo, 6) C-14969 .00 2,37 2,05 4.43 .10 10,7 600-3-33 19,13 1 8 5 23 18 s8 21 15 22
25  lerrin (Yo, 6) e-16317 .33 .97 1,95 3.2% .02 12,00 600-3-61 14,07 19 20 16 13 0 A
26  flerrin (Mo, 6) c-15079 ,07 2,13 1.78 3,93 .02 15,31 600-TI-170 20.90 16 5 15 18 3 61

21 Heretn (No. 6) c-15117 .08 2.26 1.86 4.20 .03 13.60 400-J-4 1585 6 9 14 27 13 58 19 2% 15
28 ilerrin (Ko. 6) €-15079 .07 2.13 1.78 3.98 .02 1531 600-I-176 18.95 tz 8 8 2t 13 59
29 tlerrln {No. 6) c-16317 .33 .97 1,95 3.25 ,02 12,0 600-I1-167 12.35 11 12 10 it i 66

30 Perrin (Nu. 6) c-14721 .03 1,76 1.9 3,73 .03 10,08 400-T1-144 14,76 16 12 19 22 3 50 15 1% 20

31 Herrin {No. 6) c=12663 .02 1.67 1,84 3.53 .04 11.85 600-F11-11 16,41 17 13 9 1] 10 51 10 16 25

32 terrin (No. 6) C-15456 .06 2,26 2,03 445 .01l 12.& 6CO-E-195 15.02 12 13 13 9 16 46 12 17 17

) Herrin (No. 6) c-14982 01 1,57 .12  3.70 .05 12,67 600~3=55 15.68 14 9 14 19 5 58 17 26 15

3 terrin (No. 6) C-157217 .04 1.59 2.5 4,09 .02 12,15 690-II-125 15.16 17 31 24 20 0 48 10 15 23

35  ilerrin (No. 6) C-15442 .08  1.60 2.13 3.81 .01 13,13 600-§-15 16.22° 18 12 14 18 4 52 10 15 27

36 Merrln (No. 6) C-12479 .04 2,55 1.7¢ 4,35 .05 13.47 600-11-16 48,05 i1 7 1t 25 14 57 & 18 31
37 Herrin (Ho. 6) c-16627 .02 2,07 1,26 3,33 .05 11,41 500-1-188 M4,47 16 1 29 27 0 48

38 Merrfn (Ho. 6) c-i5872 .05 1.81 1.82 3.68 ,00 14,44 500-11-129 18,56 9 21 2t 18 0 4 17 2% 8
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Table 7, Cont, ANALYSES OF MINERALS FROM COALS OF THF. ILLINOIS BASIN’

CHEMICAL ANALYSLS OF COAL

MINERAL MATTER IN LOW-TEMPERATURE ASH

gl el g1, 5 | g
2 [ ] -
sl s s ]2 3 313 g€ [ g
512155 s P o z g T |E
~ -~ [ 8 s uUMA - L~ > 8
L - s |e 2| a %488 2| 5|l d
3 8 -~ - .! o~ .; - o o
& 2 1 - a8 E" 2 eV - Y13 ]
] Il 3 - " o4 sRl S| = S13vh - [3] 8
Anslyste| % S - s 9 a [Laboratory j Y T F - s 8 £ [3] 3
Cosl member nunber 2 e s K] 3 2 nunhey 3 LIREs i) 1 3 H
39 Herrin (Mo, 6) C-1%432 05 .98 J1 L 10 12,19 600-11-12) 14,36 22 1) 16 13 1] 134 9 6 1
@0 Herein (No. 6) C-15231 .03 1.6 2.39 4.31 .07 12,45 600-1-192 16,26 20 [} 15 19 4 3 10 13 %
4] Herrtn (Mo, 6) C-12062 12 2.42 1,39 3,92 .18 12,6 600-J-2% 18.04 12 ¢ 17 25 [ ) 17 13 B
42 Herrin (Ho. 6) C-15038 01 9 53 1.5 .05 10,36 600-3-37 11,43 18 7 16 16 [\] I 1 N »n
4)  Herein (No, 6) C-16692 .02 2,11 1,08 3.50 .14 §)M 600-3-71,72 16,92 18 14 Jo 2) 0 18
44 Springlield-Havrisburg
(No. 5) C-14735 .02 7.3 1.65 4,01 .31 12.06 600-11t-64 18.57 1 10 10 k} ] s 3 s 13 8
43 Springfleld-Harrtsburg
(No. C-15125 .01  1.42 2,02 3.45 .03 13,07 600-1-106 e, 43 2t 14 18 18 2 47 1
48 Springficld-Marrisburg
(Mo, C-14774 .02 1.82 2,24 3.68 .02 12,82 600-1-180 17,19 22 11 18 16 1 31 10 3 11
47  SpringllcldHarriaburg
{No. $) C-16264 05 1.3 2.1 4,52 L0t 12,53 600-1-161 1s.81 13 14 21 8 ? 45
.} Springfivid-Harrieburg
(No. $) C-13384 .14 2.13 1,83 3,90 .13 12,2 600-1-178 15.20 1§86 ] 22 26 4 47
49  Springticld-Harriaburg
(No. %) €-15208 .07 1,96 2.0 4.06 ,14 14.77 600-11-88 17,26 23 17 22 H 0 » 1S s
SO0 Springficid-Haecvisburg
(Nc. 3) C-15632 .30 2,06 2.32 4.68 ,02 11,7 600-J-119 7.8} 11 10 18 2 4 L} 9 2t
51 Sepeingfield-Nareinburg .
(No. § 15448 02 2,56 2,26 A.94 .00 12,64 600-1-125  16.50 13 10 19 29 10 4 12 1 1
52 Springlield-larrisbucy
(No. %) C-14609 04 1.01 1.07 2.92 .07 10.40 600-1-186 13.8% 1 ? 21 24 3 50 16 24 18
53 Springfleld-Harcisburg ' )
(No, § C-14796 .02 74 S8 1,3 .02 10.3) 600-1-184 13.00 Ii 6 12 1 0 M8 3% 9
34 Springlleld-Navrinburpy .
(No. 3) C-l4648 06 2,67 1,62 4.35 .18 10.66 600-1I-15 21.7% 13 ? [} 23 ' 37T 1w 2
55 Springlleld-Harrisburg
(Ko, $) C-16729 .04 2,30 (83 )17 .32 12,2 600-1<197 15,65 25 1) ] ) 28 10 2%
56  Springtield-ilarriaburg
{Na. %) C-15012 .02 2,08 i.401  3.17 .06 11.42 600-J-26 12,60 19 10 24 30 6 4 D 3
51 Summum (No, 4) C-15496 .08 1.28 2.3¢ 3,67 03 9,27 600-1-123 12,63 24 8 20 19 [ 8 10 11 7
38 Colchester (No, 2) L-13366 .05 ).30 1.42 4,85 .03 10,12 600-1I-113 164.30 fI ) 12 (1) 32 42 9 15 I8
39 Colchester (No. 2) C-14630 (11 3.3 1,32 4.8 .04  9.46 600-1-18% 14.00 2 & 26 4 19 Q4 8 n 1
60  Colcliester (No. 2) Ce14646 .04 2,72 2.0 4.8 .0 1.0 600-II-160 (5.98 10 9 24 3 ? 50 10 16 24
61  Colchester (No, 2) c-1326) .04 2.7 8% J.16 ,02 8.0  600-11-106 13,06 12 0 n n 0 5 16 13 %
61 Dekoven C-15336 .08 2.99 1.90 5,05 .12 14.16 600-3-1) 17.50 [} 6 23 32 ? & 10 29 138
61  Oavis C-13963 .05 3,02 1.26 4,33 .26 0.5 600-1-189 13.2) ? 0 19 L1} 12 6?
64 Murphysboro C-16408 .05 3.70 {,07 490 .09 11.20 600-3-62 14,61 2 ™., ¥ 40 9 30
65  Nock lslend (No. 1) C-15678 .05 2.21 2,10 5.36 Tr. 10,29 600-1-04& 15.22 6 40 40 [} b1 8 8 13

Sil9
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Table 8, IDENTIFICATION OF COALS STUDIED BY O'GORMAN AND

PSOC

Sample N3,

13

99
100
101
104
103a
1054

106

108
109
e
il
113
114
il

20
121
13
124
125
126
127
128
129
132
133
135
L6
137
139
140
141
182
143
187

Searn Name

Elkharn No. 3
Elkhorn Neo, 3
Elxhern Ne. 3
Elkhorn No, 3

C Seam

C Seam

ilinois No, 6 Seam

No. I Colchester Seam

Lllinois No. 6 Seam

Lower Sunayside Seam
Buck Mountain Scam
Buek Mountain Seam

=1 /& Seam

B Seam

8 Leader

Zap Seam

Zap Seam
Un=amed Seam
Unnamed Seam
Unnamed Seam
Unnamed Seam

{ueen or No, 4 Scam

No. B0 Seam
Schuol Seam
Roland Seam
Roland Seam
Pittsburgh Seam
Patsburgh Seam
No. I Block Seam

No, 1 Block Seam

Fartsburgh Seam
Putsburgh Seam
Pirtghurgh Seam
Pirtsbusgh Seam
Lower Kittanning
Lower Kittanmag
Lower Freepor:
T10Ra Seam
TioRa Seam

Ne. 5 Block Scam
No, 5 Block Seam
Luwer Freeport
Lower Kittanning
Lower Rittanmng
Lower Kittanning
Lower Kittanning
Pocahartas No, 3
Pocakortas Ng, 3
Praut Seamn

Fratx Seam

Prarr Seam
Darco

Darco

Daece
Harztome Seam
Hartshorne Seam
Colorado "B Seam

Rank Identufication:

L
Sbb
HVC
AvB

N ST

I

Jhignive
subbituminous B

high vulatile C biturrunous
nigh volatide B hatunriaous

TUTE

Rani®

HVA
HVA
HvVa
HVA
HVA
HVA
HVC
HVC
HVB

L
<
[

FEFMEFEER PR

WALKER 6

Location in Seam.

Sample Type inches Logality,
Lithotype 15-23 frem botom Dearne. Ky,
Lithotype 2331 from bottom Deane. Ky,
Lithotype 31-40 from boueom Deare, Ry.
Lithotype 1522 different area Deane, Ky.
Lithotype 50~1/2 to.60 {rom bottom Benham, Ry,
Lithotype 40-1/2 to 50-1/2 from bottom Benham. Ry.
Channel - Victoria, UL,
Channel - Vermont, il
Channel . - Carrier Malls. Il
Lithotvpe Lower 12 Horse Canyon, Wtah
Lithotype 7=19 from rop Zerbe, Pa,
Lithotype 31-32 feom top Zerbe, Pa,
Channel - Shamokin, Pa,
Channel - Shamokin, Pa,
Channel - Shamokin, Pa.
Lithotype 106«130 fror: top Zap, N.D.
Lithetvpe Top 18 Zap. N.D.

Grab - Gascoyne, N.D,
Lathorype 45+66 from top Savage, IMont,
Lithotype Top 35 Savape, Mont,
Lathotype 66-70 fron: top Savage, Mont,
Chanael - Carbonado, Wash,
Lithotype 85140 from top Hanna., Wyo,
Channel - Gienroek, Wvo,
Lithotype Un} Gilette, Wyo,
Lithotype Unknown Gilette, Wyo.
Lithcivpe 2535 from baze Washington Countvy, P,
Lithotype Handpicked from No, 103 Washington County, Pa.
Lithotype Handpicked feom Channei Jefferson Township
No, 105 ind,
Lithotype Handpicked from Channet Jefferson Township
Ne, 105 .
Lithotype Top 0«10 Martanna, Pa,
Lithotype 10-35 Marianna, Pa,
Lithaoiype 35«54 Marwanna, Fa,
Lithotype 53-72 base Mariaona. Fa.
Channel - Tire Hill, Pu,
Chamunel -~ Tire Hill, Pa_
Channel -— Ehrenfeld, Pa.
Lithotype 13 unmediately above No, 121 Tioga. W, Va,
Lathotype 22 thick section near base Tioga. W, va,
Lithotype Top 0-13 Bickmore, W, Va,
Lithotype 18=33 Bickmore, W, Va,
Channe] - Hastings. Pa,
Channel - Ebensburg, Pa,
Lithotype Basal 9 Ebensburg, Fa,
Lithotype Top 11-1/2 Eb¢nsburg. Pa.
Lithotype 4 below No, 128 Ebeasburg, Pa,
Lathotype 1-1/&to 13-1/2 from top Gary, W.Va.
Lithetype Bottom 13 Cary, W, Va,
Lithotype 18 thick rmiddle split Hueytown. Ala,
Lithotype Top 15 Hueytoun, Ala,
Lithotype Lower L4 Hueytoun. Ala,
Lithotype Sel d streaks from scam Darco, 7ex,
Lithotype 34-82 from top Dareo, Tex.
Lathotype Top 33 Darco, Tex.
Channel - Heavener., Okla,
Lithetype Lower 5 Heavener. Okla.
Run of Mine - Redstone, Colo,

HVA = high volatile A bituminous
MVB = medium volatile bituminous
1.VB = low volatile bituminous
A = anthracite
F G A S

B75071839
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Table 9, Part 1, MINERALOGICAL COMPOSITION OF LTA MINERAL MATTER FROM COALS STUDIED
BY O'GORMAN AND WALKER &

P'SOC Sample No,

SL/9

Mineral 2z 3 il & 12 13 1 24 26 61 Rl 82 L] 84 85
_ Constituents %
Kaollnite 40.50  30-4u I-10 40-50 20-)0 1-10 20-30 20-30 trace to-20 =70 >170 40.50 50.40 50.60
Hlite trace trace I-10 I-10 20-30 1-10 10-20 £0-30 1-10 1-10 i-10 1-10 1-10 1-10 10-20
Muscovlie n, d, n, d, n, 4, n. d, n,d, n,d, n d, n.d, nd n, d, n. d, n, d, n, d, n, d, n, d,
Chlorit o n, d, trace 1«10 1-10 trace n, d, trace n, d, 1-10 n.d, trace trace trace n.d, n, d,
Monimorillonite n, d, n, d, trace n.d. trace 1.10 n d, n.d, trace n, d, n. d, n.d, n. d. n, d, n, d,
Mixed Layer Hllite~ 1-10 trace t-10 n,d, 1-10 [0-20 1«10 l-10 1.10 1-10 n.d n, d, 1-10 n, d, 1-i0
Montmorillonite
Calcite n,d, n. d. n d, n.d, n, d, n, d. u,d, n. d, n,d, n.d, t-10 1.10 nd, n. d, n, d,
Aragonite n.d, n, d, n, d, n.d. n, d, n, d, n, d, n. d, n, d, n, d, n, d, n, d, n. d, n. d. n, d,
Dolomite n, d, n, d, n,d, n, J, n, d, n, d, n, d, n. d, n, d. n, d, n. d, n,d, n, d, n.d, n, d,
Ankerite n.d, n.d, n, d, n, d, n, d, n, d. n, d, n. d, n, d. n, d, n. d, n, d, nd, n.d, n.d,
Siderite n, d, n, d, 1-1¢ n, Jd. trace trace 1-10 trace 1-10 1-10 n.d, n. d, n.d, 0, d, 1-10
Quartz 30-40 40-50 l-10 10.20 10.20 1-10 10-20 10-20 1-10 1-10 1-10 10-20 10.20 1-10 1-10
Gypaum t1-10 1-10 10-20 1-10 1-10 1-10 1-10 1-10 1-10 20-30 1-10 trace n, d, trace 1-10
Pyrite 1-10 1-10 10-20 1-i0 l-10 t-10 10-20 20-30 60.70 20-30 1-10 1-10 1-10 1-10 1-10
Jarosite n,d, n. d, n.d, n, d, n,d, n d, ", d, n, A, 1-10 n, d. n.d, n, d. n, d, nd, nod,
Hematlte n, d. n, d, 10-20 n,d, 1-10 1-10 n.d, n, d, n, d, n, d. 1-10 n,d, 1-10 n, d. 1-10
Rutlle 1-10 i-10 n,d, 1-10 t-10 1-10 trace trace - n,d. n,«d, 1-10 1-10 1-10 V.10 1-10
‘Thenardite n,d, n, d, 1-10 n.d. trace i-10 n, d, n.d, n,d, n, d. n, d, nd, nd, n, d, a, d,
Plagloclase n.d, n. d, n.d. n.d, n,d, n,d. n,d, n, d, n. d, n.d, n. d. a. d, n.d, n.d, n. d.
B75071851a
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Table 9, Part 2, MINERALOGICAL COMPOSITION OF LTA MINERAL MATTER FROM COALS STUDIED

Mincral
_Constitucnts
Kaollnite
1llite
Muscovite
Chlorite
Montmorillonite

Mixed Layer 1lllte-
MMontmarillonite

Calcite
Aragonite
Dolumite
Ankerlte
Siderite
Quartz
Gypsum
Pyrite
Jaroaite
Hemnatite
Rutlle
Thenardite
Plagloclase

BY O'GORMAN AND WALKER ¢

Y500 Sample No,

TN B, 9L kN a3 a5 98 IETITT T TS 03 103 _105A
P
110 10-20 1-10 10-20 =10 10.20 20430 10-20 20-30 10.20 10-.20 50-60 > 70 40~ 50
1-10 1-10 1-10 110 i-10 1-10 20-30 1-10 1-10 1-10 1-10 10-20 1«10 1¢-2¢
n d, n,d, n,d, n, 4, n, 4, n,d, n, d, n. 4, n, d, n, d, n.d. n, d, n, . n, d,
trace traco n, d, n, d, nd, n, d, n, d, n,d, 1-10 n,d, n, d, a, d, n,d, trace
n, d, n, d, n, d, n, d, n, d. n, d, 1-10 trace Lrace n.d, n.d, n.d, n, d, trace
n, d, n, d, 1-.10 n,d, n.d, n, d, n, d, n,d, n, d, n,d, n, d, n. d, f-10 n, d.
md, n, d, nd, n, d. n, d, n. d, n, d, n, d, n, d, n,d, n,d, 0, d, n, d, n, d,
1-10 1-10 n, d, [-10 1-10 1«10 n, d, n.d, n.d, n,d, 1-10 n.d, n, d, n,d,
nd, n. d, n, d, n, d, 0, d, n, d, n, d. n, d, n, d, n,d, n, d, n.d, n, 1, n,d,
n,d, n, d, trace k.10 1-10 n. d, u.d, n, d, i1-10 lrace 1-10 n. d, n, d, n.d,
n, d, n, d, n.d, n, d, w, d, n,d, n, d, n.d, n.d, n, d, n. d. n. d, n, d, trace
10-20 1-1¢ 10-20 [-10 1.10 1-10 1-10 1.10 10-20 1-10 1-10 10-20 1-10 1-10
30-40  30-40 30-40 30-40 50-60 50-60. 1-10 30-410 30-40 40-50 40-50 1-10 l-10 n.d,
1.10 l-10 l<l0 1-10 1-10 1-10 1-10 1020 1-10 1-10 1-10 1-10 1-10 1020
n, d, n, d, n,d, n, d, o4, n, d, nod, n,d, n, d, n.d, n. d, n.d, n, d. nd,
n, d, n, d, n.d, n, d, n. d, nd, nd. n, d, n, d. n.d, n, d, n, d, n, d, n, d,
n, d, n, d, B, 4d, n,d, n,d, n.d, 1-10 trace trace trace n, d, (race trace 1-10
i-10 1-10° 1-10 n, d, n, d, nd, n.d,, n,d, n, d, i-10 n, d, n,d, n, d, n.d,
nd, 0, d, n, d, n, d, n, d, n d, n, d, n.d, n, d, n, d, n, d, n, d, n, d, n,d,
B75071841b
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Table 9, Part 3, MINERALOGICAL COMPOSITION OF LTA MINERAL MATTER FROM COALS STUDIED
BY O'GORMAN AND WALKER ¢

Mineral
Constituents
Kaolinite
Iiite
Muscovite
Chlorite
Montmorilionite

Mixed Layer [illte~
Montmorlllonite

Calclhte
Aragonite
Dolomite
Ankerlte
Siderite
Quariz
Gypesum
Pyrite
Jarosite
Hematlite
Rutile
Thenardite
PPlagioclase

PSOC Sample No,

106 108 109 110 [ i 14 116 120 121 12 124 125 126
7
>70 20-130 30-40 40-50 30-40 40-50 50-60 30-40 40-50 1-10 4050 40-50 30-40 5060
1-10 1-10 16-20 10-20 30-40 1-10 10-20 1-10 I-10 L-10 1-10 20-30 10-20 n.d,
n, d, n.d, », d, n.d, n.d, n,d, n, d, n.d. n, d, n d, n. d. n.d, n, d, n. d,
n.d. n. d, n.d, n, d, n, d. n, d. trace n, d, 1.10 i-10 t-10 l-10 n.d, n. d,
n,d, n, d, n, d, n,d, n.d, n.d, n.d, n,d, n.d, trace n.d, o, d, n, d, n. d,
n.d, 1-10 n,d, n.d, t-10 t-10 1-10 I-10 n, d, 1-10 I-10 1-10 I-10 1-10
n,d, n, d, n.d, n.d, n, d. trace n. d. n, d, n, d, n, d. n, d, I-10 n,d, trace
n.d, n, d, n, d, n, d, n, d. n, d, nd, n.d, n.d, n, d, n,d, n, d, n. d, n. d.
n,d, n,d, n.d. n, d, n.d, n. d, n, d, n, d, n.d, n.d, n, d, n, . n, d, n, d.
n,d. n, d, n, d, n,d, n,d, n, d. n, d. n, d, n.d, n, . n, d, a, d, n, d. n,d,
n, d, trace trace n.d, n. d, n,d, n, < nd, n,d, trace n.d, n, d. n. d, n, d,
10-20 1-10 10-20 1-10 10-20 1«10 10-20 1-10 20-30 1-10 20-30 1-10 10-20 I-i0
n, d, n d, 10-20 tracc 1-10 i-10 1-10 1-10 10-20 ¢0-130 l-10 10-20 1-10 1-10
1-10 30-40 1-10 20-30 10-20 30410 trace 10-10 1-10 40-30 t-10 t-10 10-20 10-20
n, d, n.d, n, d, n.d, n d, n, d. n. d, n, d. n, d, n.d, n.d, n.d, n, d, n,d,
n, d, 10-20 n, d, 1-10 n.d, i-10 n, d. <10 n,d, n, dJ, n, d, n, d, n, d, 1-10
. 1-10 n.d, i-10 t-10 1-10 I-10 1-10 trace 1-10 1-1o 1-10 I-10 110 trace
n, d, nd, nd, n. d, n, d, n.d, n, d. n.d, n,d, 1-10 n. d. n, d. °n,d, n.d,
n,d, n.d, n, d, n.d, n.d, n.d, nd, n,d, n.d, n, d. n.od, n, d. n d, n. d,
B75071841¢
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Table 9, Part 4, MINERALOGICAL COMPOSITION OF LTA MINERAL MATTER FROM COALS STUDIED
BY O'GORMAN AND WALKER ¢

Mincral
Constitutents
Kaolinite
11fte
Muscovite
Chlorite
Montmovrillonite

Mixed Layer Illite-
Montmorillonite

Calcite
Aragonite
Dolomite
Ankerite
Slderite
Quarz
Gypsum
Pyrite
Jarosite
Hematite
Rutlle
Thenardite
Plagloclase

PSOC Sample No,

Note: ©n,d, = not detected; tracen<],0%,

121 128 1 1w JETREYY I RYY 39 10 iu 142 4y 151
%

60-70 50-69 > 70 10.20 3040 50-60 60~ 70 20-30 20-30 2= 30 36-40 1-10 10-20 10.20

10-20 1-10 n.d, n.d, I-10 10-20 I-10 n,d, 1-to n.d, 1-10 1-10 1-10 n.d,
n, d, nd, o d, n, d, nd, 10-20 1-10 n, d, n, d, n, d, n.d, n. d. n, d, n.d,
n, d, n, d, n.d. I-t0 l.10 trace n, d, n,d, n d, n, d, n, d, 1-10 1-10 trace
n, d, a,d. n, d. n, d, n, d, n, d, nd, n.d, n.d, n, d, n,d, nd, n.d, nd,
1-10 110 I-10 trace 1-10 n, d, n. d, 1.10 n, d, 1-10 n, d, n, d, n. d, 1-lo
1-10 traco 1-10 trace 1-10 n, d, n,d, n, d, n, d, n, d, n, d, n, d, n, d, trace
n, d, n, d. n, d, n, d, n, d, n, d, n, d, n.d, n, d, n, d, n, d, n.d, n, d, n, 4,
n, d, nd, n, d, 10-20 n.d, n. n, d, n.d, n, d, u, d, m, d, 10-20 1-10 i-10
n. 4, n, d, n, d, n, d. n. d, n, d, n.d, n. n, d, n, d, n, d. n, d, n, d, n.d,
nd, n, d, n, d, 10.20 n, d, 1-10 16-20 1-10 1-10 n, d, n, d, 30-40 30-40 1-10
t-10 1-10 1-10 10-20 1-10 10-20 1-10 1-10 30-410 10-20 30-40 1-10 1-10 n.d,
1-10 trace 1-10 10.20 10-20 1-10 1-10 1-10 10-20 10-20 10-2¢ 1-10 1.10 10-20
1-10 20-30 1-10 1-10 trace 110 1-10 50-560 1-10 1-10 1~t0 110 1-10 n,d,
n, d, n, d, n, d, n.d, n, d, n, d, n. d, n, d. n, d, n, d, n. d, n, d, n. d, nd,
n, d, n.d, n,d, n, d, n,d, n. d, n, d, n,d, n. d, 1-10 nd, n.d, n.d, n, d.
i-10 n, d, 1-10 1-10 L-10 [-190 1-10 trace I-10 1-10 trace n, d, nd, trace
nd n, d, n, d, n, d, n.d, n, d, n, d, n, d, n, d, n, d, n,d, n,d, n.d, trace
n, 4, n,d, n, d, n, d, n. d, n, d, n.d, n, d, n.d, n,d, n.d, n,d, n,d, 20-30

B750718414d
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Table 10, MAJOR MINERALS IDENTIFIED IN SINK FRACTIONS OF LIGNITE’

(Listed in Descending Order of Prevalence)

Beulah Baukol-Noonan Glenharold Savage
High Low High Medium Top Bottom
Sodium Sodium Sodium Sodium Seam Seam
Nacrite Nacrite Calcite Nacrite Quartz +  Pyrite Quartz +
nacrite nacrite
Quartz Quartz Nacrite Quartz + Gypsum Nacrite Pyrite
nacrite

Pyrite Pyrite -~ Quartz Quartz Calcite Quartz
Hematite Hematite - Calcite . Quartz -
Barite Barite o - - - -

Velva

Quartz +
nacrite

Hematite

Nacrite

Quartz
Barite

o
~
~J
w

Gascoyne

Quartz +
nacrite

Nacrite

Pyrite
Quartz
Barite

o
O
o
h
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F. MISCELLANEOUS

1. A letter was sent out to ERDA Contractors requesting the latest
version of the process flow sheets developed under their respeciive contracts.
Both tke pilot-plant azd commercial-design flow sheets were requested. A
copy of the letter and the list'of people to whom the letters were sent is given

in the Appendix,

2. The preliminary data book outline, which was presented irn the
Project 8964 January i975 Report, was sent to the Advisory Committee for
review, Summaries of the material developed so far for each of the selected
five high-priority areas are being prepared. These will be sent oui to the

2ppropriate committee members for review,

3. A meeting was held with the National Bureau of Standards (NES) to
discuss the possibility of using its services te compile physical aad thermo-
physical data on relevant compounds. A proposal has been received from
NBS for work that may be accomplished within this year, However, this may

not work out because of funding problems.

4. A meeting was held with Mr. John Vogel of Argonne National Labor-
atory to discuss its fluidized-bed combustion program and obtaia his com-

ments on work done in this area,

IV, Patent Status

The work performed during June is not considered patentable,
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V. Future Work

Data collection and correlation will be continued in the selected high-
priority areas,

Approved A/ﬂ gt(&_ Signed Q a/,a«( <

W. W, Bodle, Director A. Talwalkar, Coordinator
Process Analysis Process Data

JMcK/MS
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APPENDIX. Request for Process Flow Sheets
INSTITUTE OF GAS TECHMNOLOOY . 3424 SOUTH STATE STREET - 1T CENTER » CHICAGO, ILLINOIS 60316

- Sl

July 2, 1975

The Institute of Gas Technology is preparing a Coal
Conversion Systems Technical Data Book for ERDA under
Coatract No, E (49-18)-1730.

As one section of the Data Book, we are planning to
include up-to-date process flow diagrams of all the coal con-
version systems currently being developed under ERDA
sponsorship as well as other processes, We intend to in-
clude both pilat-plart and commercial-design flcw sheets.
These will show the stream quantities and the important
operating conditions,

We would appreciate your sending us copies of the
latest version of the process flow sheets that have been de-
veloped under your contract. If available, the flow sheets
should be accompanied by a description of the process
referring to the specific conditions applicable as shown and
describing any important modifications required at different
conditions. .

Thanking you,
Very truly yours,

W.. W. Bodle, Director
Process Analysis
WWB /ms

AFFILIATED WITH ILLINOIS INSTITUTE OF TECHNOLOGY

Figure A-1, LETTER SE™NT TO ERDA CONTRACTORS

I'N ST I

TUTE O F G A S

64

TECHNOLOGY




6/75

Table A-1, PEOPLE CONTACTED FOR PROCESS FLOW SHEETS

Dr, Ralph Coates

Eyring Research Institute
1455 West 820 North
Prove Utah 84601

Mr. B, E, Mills, V. P,
Administration

McDowell Wellman Eng, Co.
113 St. Clair Ave, N, E,
Cleveland, Onio 44114

Dr, Alan G, Fletcker, Dean
The University of North Daketa
College of Eagineering

Grand Forks, N.D. 5321

Mr, Harcld Falkenberry
Tennessee Valley Authority
Washington Office
Washington D, C, 20444

Dr, Wendell H, Wiser
Princdpal Investigator
Univ, of Utak

Dept. of Fuels Engineering
Salt Lake City, Utah 84112

Mz, Willard C, Bull,

Directer of Research

Pittsburg & Midway Coal Mining Co.
3659 West 67th Si,

Merriam, Kans 66262

Mr., Harry Finestein, Director
Adm. Operations

Hittman Associates, Inc.

9190 Red Branch Rd

Colurmrbia, AMaryland 21043

Mr. Eric H, Reichl, V. P,
Comnsolidation Coal Company
Research Div,

Library, Pa. 15129

Mr. R. C. Patterson

Combustion Engineering, Inc,

Rescarch and Product
Development Dept.

1800 Prospect Hili Rd

Windsor, Comn 06095

Mr. John W, Igoe, Exec. V.F.
Bitum:nous Coal Research, inc,
350 Hochberg Rd

Monroeville, Pa 15146

Dr, W. M. Greldberger
Battelle Memonrial Inst,
Columbus Laboratories
505 King A-ve.
Columbus, Chio 43201

NSTI1ITUTE O F

Dr, irving Wender

U. 5. Energy Res. and Dev, Adm.
Pittsburgh Ene>gy Research Center
4800 Forbes Ave

Pittsburgh, Pa 15213

Mr. Roger Broeker

Foster Wheeler Energy Corp.
110 S. Orange Ave
Livingston, N, J, 07039

Mr, C, A, Boiez

Gilbert and Associates, Icc,
P. O. Box 1498

525 Lancaster Ave

Reading, Pa 19603

Mr, J. B. O'Hara, Manager
Energy Dept

The Ralph M. Parsons Co,
L00 West Walnut Street
Pasadena, Calif 91124

Dr. Jack Jones

FMC Corp

P, O, Box 8
Princeton, N.J. 08540

Dr, David Archer
Westinghouse Elec Corp.
Research ; Development Center
Beulah Rd, Churchill Boroughk
Fittsburgh, Pa 15235

Mr, Shelton Ehrlich

Pope Evans & Robbins

320 King Street, Suite 503
Alexandria, Virginia 22314

Dr. Martin Sherwin
Chem Systems Inc.

275 Hudson St
Hackensack, N, J, 07601

Dr. Clarence Johnson
V.P., R&D

Hydrocarbon Research Inc.
2233 Wisconsin Ave, N, W,
Washington, D, C. 0007
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