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‘|more efficient systers are proposed.

Tachnologyy davalcmment and supporting reosearch in coal and shale
protessing and conbustion axe progosed. This sub-program is an

intzorzl part of the raticnal program to obtzin ensrgy from dozestic

L

» rescurcas of ccal &nd shale in an envircnmantaslly-acceptsble manner.

Th2 work in the present sub-program will be dene on a leboratory

scale, thus recuiring only moderate cost while still providing the

necessary tests, data on materials, camponent develcmment and

chemical process develezment for the national program, which vwill

irwolve lexte pilot and dercnstration plants. EBoth improvement of
presant ceaversicn and corbustion systers and develoorment of nevw,

. . .. -
- -3 i
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A mrhor of irdependent small-scale facilities for testing materials, -

I U2 s sepameie saeits). See [lom 6. on Instezction Sheet.)

sxirment and special chemical processes will
ar
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ustificarion .

This subproagram invelves technology devclcn ent and supporting research for the larger
rogram on ceal and shale processing and combustion. Most of the quantitative data shoving
he econnmic beneiits of the program and the U. S. foreign policy strategic need for this
*og an are given in the fact shccts for the coal gasification, coal liquefaction, coal

orbustion and cavirenmental sub-programs In this overall program. These data will not be
'cﬂcatcd here. Tne justiiication {or the present sub-prograem is that the other sub-prograz
‘n this coal and shale progras could not be pursued econonical:iy or rationally without para
-echnology development and st ;ﬂc*tlng cescarch in thase arcas. The chemical processes, kin
and thermaodynenic data, equipment components and materials required in &1l the various typ
sf ecoal and shale processing systo=s have nuSerous comizon {eztures and are not truly separ:
‘rom one system to another. Thus, these are all treated together in this sub-prograam.

and oil from coal and shale has already

Hh

Althoush the basic feasibility of procducing ga
lemonstratad, ultimate econonil oracticality.of these-enerry.cources mey devend either o t
sevelopment of new syocedures Lor af 12asl part -Ci Lhesc processes or on the gradual ipros
5& exicting processcs‘ caterizic and equipment. Specific aress where techrology develcpoar
end support resezrch ara necied include:

’*‘nu] =oront .'?-3‘.‘:10

B

czent prograa is to develop independent of pilot
¢ coal injections systens for high prassure, cher end -~
instrunents, valves aad other Key components reaui-

The objeccive
deconstration
withdravl s

for cozl pr
(1) Lock haw

rl

zaling devices, valves znd slurry pumps used to feed coal into pres.
£ have Ddeen Igund subject to Irequent fzilure. Reliable feed device
are needed as well as relieblie devices tec discharge char and ash from the reactor,

(2) Improved squip=ment for filrrztiom and separatio q/,uzi fcztion processes is needed.

(3) Instrumentatien is neeced for continuous conitoring and me2naging of 'solids and gzas
in hizh teoperature, nizgh pressure systecs. '

(4) 1Improved stack gas cleaning device: zre needed, as described in the subprogrzm on
environnental aspects of coal and shale preccessing and combustion.

"B. Materials .

The objective is to develop methods for service life »rediction, testﬁﬁethods for mater
2nd Improved materials for coal processing equipment.

(1) Improved m 1s are needed which can withstand the h*"nlj erosive, corrosive, 1

ateria
temperature, hizh pressure environments used in conversion devices. Critical propertie
include: .

{a) Resistance to erosive wear

(b) Resistance 0 stress ccrrosion cracking
(c) Resistance to sulfidation and other gezerzl corrosion orocesses
(d) Stability when in contact with zolzen siag aad co2l ash/materials
(e). Resistance to varicus types of slow mec

aznical failure : ’
(f) Insulating preperties in Jirebox reiractorios ' .
(g) Eeat transier charavteiiscsics in hear sucnhance tubes :
(2) Short-tima meshods are rneeded whlch will sradict long-time mechanical durability
reliability of materials in ninhly 2rosi corrosive eaviroamcats. Better measur
and methods of meas r

va, S
uring critical prepertics listed cbove in Sccrion B.1, a-g, a
needed to allow improvaed screening ¢ terials used in conversion devices.

r,
£
V]

C. Dia comnilatiere handbooks and analvses
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&cpeated nere. The justification for the present sub-program is that the other sub-prog
‘‘n this coal and shale progran cpuld not be pursued economically eor rarionally without p
rzechuology development and supporting rescarch in these areas. The chemical processes,
ind thermodynanic data, equipment components and materials regquired in all the varicus ¢
">f coal and shale processing systams have numerous common feztures and are not truly sepa
'irom one systea to another. Thus, these are all traated togecher in this sub-progran.

=1

<

s o
N

nd oil from cozl and shale has alread

Alilicvch the basic feasibility of producing gas a
' ilzmonstraied, wltimate econeaic oprazticality.of thesa-emerrw.cources may devend eithar on
‘jevelopment of new orocedures for a2t least pavh-of these prodsssas or on the gradual impr
'af existing processos, watarials and equipment. Specific areas where technology develep:s
.and support rasearch are necdad inciude: : .

"A. Fouis:zent Davilopmene

The objecrive ¢l the a2quipnent davelopzent Drozraa is to develop jndependent of pilor
deomonstraticn plants, new reliadble coal injections systems for high prossure, char zr
withdrawl systems, selics monitoring instruments. valves and other key components rad

for cozl 2recessing.
{1) Lock hoppers, sealing devices, valves znd slurry pumps used to f£sed coal into pri
reaction vessels have been fcund sudieer to Irequent fzilure. Relizbkie fead dev:

“are nceded as well as reliabliz devices to discharge char and ash from the reacto:

- (2) Improved equipment for filtration and seperation/purificzticn processes is neede
(3) Instrumentaticn is needed for continuous mcaitoring and menaging of ‘solids and g
in high teoperature, hizh pressure systeos.

(4) 1Improved stack gas cleaning devices zre needad, as described in the subprogrem o
environzeatal aspects of coal and shale processing and combustion, .

B. faterizals

The objective is to develop methods for service life prediction, test[methods for m:
and ixproved materials for coal processing equipment.

(1) Improved materials are meeded which can withstand the highly ercsive, corrcsive
temperature, high pressure environments usad in coaversion devices. Critical propex
dnclude: . . .

(2) Resistznce to erosive wear

{b) Resistance =o stress cerrosion cracking

(c) Resistance to sulfidation and other generzl corrosion processes

(1) Stability when in contact with molten slaz and coal ash/materials .

{8} Resistance te varicus types of siow mechanical failure )

(£) 1Insulaling properties in Ffirebox refractor

(g) Heat transfer characteristics in hear ex hange tubes
4 . R . » - - - - - - - - - -
{2) Short-tizc mezhods arve needed which will sradict lonmg-time mechanical Jurabili

reliabiliry of materials in Righly erosive, corrosive envirooments. Better mea:
and methods of measuring critical preperties listed above In Secrion B.l, a-g, .
needed to allow improved screening of materials used in conversion devices.

€. Diwa comnilations, handbooks aad analvses

The objective is to advance the developmaent of coal processing by developing a tech
design and ccenomic information data base.

(1) Data collections and measuremeats are needed on i

{a) Praverties of coal .

(b) ¥inetic and thermodynanic data on proceas chewistry ol cORl conversion

{c) Hinctic and therzodyeanic data on sulfur compounds and ether pollutants
resulting from coal conversion







2. The justification {or the prescnt sub-progrzm is that the other sub-programs

-

~and shale progran couxu not be pursued economically or rationally without paraliel
v;lou“uuh and suﬂﬂortl"ﬁ rescarch i these aveas. The chemical processes, kinetie

nanic data, equipmont components and materials required in 2ll the varicus types
suale processing syste=s have nunerous common features and are not truly separable

tenm to another. Thus, these are all treated together in this sub-prograa.

‘the basic feasibilitw of producing gas and il Ffrom coal and shale has already been
» uitizaze eioneaic praszticality.of these enerrw.coarces mevy devend either on the
oI new preceanres fovr at leasl part of thesc processas or on the graduzl limprovemaent
procass2s, minarials and egu z Spceific areas where techrnology develepzant
researcn ara needad incliud . .

- i

coivo ci :hc 2quipnent devalepment prograam is to develop independent of pilot and
ratisn plants, new raidzbls cozl injections systems for high prassure, char znd as
¥l systems. sclids monitoring instruments, valves and other key componeats rcqulruu

£ hopmers, scaling devices, valves znd slur*y pumps used to feed coal into pressure
stion vesszals have been Iound sudject to Irsquent feilure. Relizhle feed devices
“meedad as wall as relizble devices o discharge char and ash irom the reactor.
roved equipment fer filtratiom and separation/purific at101 processes is needed.
trumentaticn is needed for continuvous menitoring aﬁd managing of ‘'selids and zases
hizh teoperature, hizh pressure systess.

roved stack sas cleaning devices are needed, as described in the subprogram ca
iroazental aspects of coal and shale processing and combustion.

1s

——

~ctive is to develop methods for service life prediction, testfmethods Zor materizls
Toved materials for coal processing equipzent. .

proved materizls 2re needad which can withstand the highly ercsive, corrosive. hizh
ture, high praessure envm*ou. nts used in coaversion devices. Critical properties

*
. .
-

sistance to erosive wear
esistance to strass corrosion ecrac
asistance to sulfidation end other ga:
‘tabilirr wanen in contact wit
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v corrosive environments. Better measursment:
ties 1liszad gbove in Section B.Ll, 2~3, are
.atgrlal used in conversion devices.
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Jmpilations, handbooks and znalvses

cective is to advance the development of coal processing by developing a technical,
and econozic information data base.

1ta collections and measurcmeats are needed on

) Properties of coal : ;

) Riwetdic and thermadynasic datd on process cheristry of coal conversion

3) Kiretic and thermodynanic data on sueifur cozpounds and other pollutants
resulting from coal cunversion
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(a} Engiuucring uata books on conl conversion processes should be published

(b) Computcer modeling should be done to ewaluation conversion processes and
where greater accuracy is nceded ia data.
3 Standa'd refercnce matericls are need to aid in chemical analyses for trace p
and toxic eiflucnts from conl or shale conversion.,

{4) Central informaczion center is ncecded to provide ready access, probahly compu
to all data reliated to c®al conversion.

(5) Anzlyses of econonic and manpower implicatiocn of coal conversion programs are

05

D. Catalvsts and chenical kinaties for cernversicn processes.

Jmproved catalysts are
the chemical kinatics n o
(1) Hetharovion cataly e werk, including
(a) Mechanisa of tal poiscaing of presently
based cataly atalyst or the process str:
al

(b) Mctheéds o

{(c) 1lMethods of a
good mothane
temperatures,

(d) Alternate mernzds of Bet""ﬁ"iOﬂ b catelysts flowing in a process
conversion of producer ¢ methane in cne step, and non-catalyti

methods relwing on vzbra:icnal excication.

0 onarato at a higher te
preventing carbon deposit

{2) Catalysts for coal liquefacticn procosses naed work to establish optinum con
develop izproved catelysts, includ
{a) Cobalt solvbdaze cz

3 uding )
talvsts for Synthoil process
(b) Catalysts to improve hydrocracking proczessas and the up-grading of

liquids
{(c) Improved catalysts for Fisher-Tropsch procass
(d) Other coal ligquefaction cztalysts

(3) Catalysts for the shift reations ir high 3TU processes should be optinized.
F
(4) Basic stucdies of chemicai kineties are neecded including studies on
(a) Paysical/chenical modifica:zions of ccal to control its reac:ivity G
coal) : .
(b) Cormbustion of coal with pre-treatment or additives being applied to
tant cmissioens.
(c) Kinetiecs and mechznisms of hydrogenation, carbonizaticn and methana
in conversicn of ccal
(d) Reaction of L 1ar with carbon dioxide flue gas to yield fuel
(e) Extractive—distillation process for ash/coal oil separation
(£) Dctcrmlngt‘en of preoperties and coastituents of coacl-derived liquid
of polyzerizaticn znd depolrzerization.
(8) Devclopment of liquid/solid sepcration methods by filtration, preci
centriicvgation and use of hwvdroclomces.
" ¢h) Kincties of reaetions by solids in cexntact with gases, including £}
diiure pnusc oc <ontrained Tods, end fixed beds.
(1) Kinctics of c¢azal aggleneration
(j) Sice and co-"OchL reactions from trace amounts of nitregen and ho

ATET VW W b Ebe L aLily all VAME L LU aVU AU sldulilag A Y.
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) Engincering data bools on coal conversion processes should be published

Computer moleling should be done to evaluztion conversion processes and to deternine
where greater accuracy is nceded in data.

andard reference materials are necd to aid in chemical analyses for trace pollutantq

d toxic eif{luents from coal or shale conversion.

gntral information ccnter is neeeded to provide ready access, probably computer-aided,
all data reiated to cdal conversion.

alyses of econonmic and manpower implication of coal conversion programs are naeeded.
lvsts and cherical kinetics for conv iecn processes. .

roved catalysts are needed for methanation, coal gasification and liquefaction, and
chemiczl kinaties necessary for improved ceal processing systems nust be developed.
Methanation catalystis and procasses nced comsiderable work, including
(a) lMeochanism of suifur poissning or trace meral Poisoning of presently used nickai-
-based cztalysts and way of zltering the catalyst or the process stream to avois
such poisoning .
(b) Metheds of imcroasing heat flow from catalyst
(c) liethods of aliowing methznation catalvsts to oparats at a hicgher temperature wish
good nothane yield, includiag methods of preventing carbon deposition at higher
temperaturas.
(@) Alternate methods of mechanztion by catalysts flowing in a process stream, dirze
‘ conversion of producer gas to mathzne in cne step, and non-catalytic methanaricn
methods relying oa vibrational esciratiom.
alysts for cozl liguefection processes need work to establish optimum conditions znd
yelop improved catalysts, including . . )
{a) Cobalt molybdere catelwsts for Synthoil process )
(b) Catalysts to izprove hvdr ceracking processes and the up-grading of coal derived
" liquids. .
(¢} Improved catalysts for Fisher-Tropsch proceass -

(d} Other coal ligquefaction cztalysts

lysts for the shift reations in high BTU processes should be. optimized.
’ F

¢ studies of chemical kinetics &re needed inmcluding studies on:

p(2) TFhysical/chemical modificazions of ccal to control its reactivity (pretreatme -t c

coal) . -

(t) Combustion of coal with pre-treatment or additives being anplled to reduce pollu-

tant emissions.

(c) Kinetics and mechznisas of hydrogenation, carbonization and methasnation reactions

' in conversion of coal

d) Reaction of char with carben dioxide flue gas to yield fuel

e) Ex tractl"‘—c1>t11latlon process for ash/coal oil separation

f) Determination of preperties and constituencs of coax—durlved'liquids and rates

of polymerlzatloﬂ gnd depolymerization.

§) Development of liquid/solid scpar ation mcthods by filtration, precipitation,

centrifugacion and use of hvdroclozes.

) Kineries of reactions by solids in contact with gases, including fluidized beds,
dilute phase or entrained beds, znd fixed beds.

i) Kineties of coal z2gglomeration
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. of econonic and manpower implication of coal conversion programs are needed.

and chamical kinetics for cemversicn processes. . .

atalyasts are norded for moth coal gasification and liquefaction, and

1 kiazrics nce: eal processing systems must be developed.
anairion ca:alf- < consideradle weork, including

Mocnwnicm of s : imend ace metal poisening of preseatly used
~hasced cat i Lthe catalyst or the process stream to &
such i

llethzsds o

>l
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I
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Frpot O m

Yethods o nlysts to oparate at a higher temperaru
Eood mothan hods of preventing carbon deposition at

temperature

n¢t=r1uge = i zthanztion br catalysts flowing in a process stream, dirss
cenversion 3 $3S o m2thane in ens stap, and non-catalytic methenacicn

methods relying ; - xcizatiosn.

s for toal liquelacticn ypvocaesses need work to establish optimum conditions and
iznroved catzlysts, Including

Cobalr =olvbdare ca alysts © il process )

Catalysts to imcrove hydreer ocesses and the up-grading of coal derived

liquids .
Izproved catalysts for Fisher-Tropsch procass .
Othcr coal liquefaction catalysts

for the shift reations in high BIU processes should be optimized.
F.

dies of chemical kinetics &re neadead including studies oa:
hysical/ehemical modificazions of cezl to control its reaccivity {pretreatzent ¢
roal)

Zorbustion of coal with pre-treatment or adéitives being applied to reduce poliu-
;ant caissiens.

Uaerics and mochzniszs o
n conversion of ccal
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arbonizaticn aznd methanatiorn reactions

leaction of zhar with carbon dioxide flue gas to yield fuel
IMtractive-distillarion process for asnh/cozl oil separation

Jetermination of preperties and conztituents of coai-derived .1iquids aad rates
3f polymerizoticn and depolvmerization.

Yevelopment of liguidfspiid szporarvion metheds by [iltration, precipitation,
:entrifvgacion ard use of hvdroclones.

Unctics of recctions by soliids in ceatact with gases, including fluidized beds,
1jute phase or antrzinzd bods, and Fixed beds.

dnetics of ecozl agglemerazion

“ide and co-product reactions from rrace amounts of nitrogen and hydrozen in
nroduct strean following methanation, in order to avoid ammonia Fermation

valeoment.
BRI

‘ive is to advance the develonmont of coal processing by Aeeenrch on the unit
of coal processing (i.e., fluidized hed technolegy) and by developing new
for producing hydracarbons from coal.

h should be investigated include

.l:‘;:l-d bed reactieas for rapid carbonizaction or hydroyenation
hed or entrained flow combustion reactions with sul fur scavenpers

nhate "{rent «cnd” pechinalogy, iacluding new methods for handling, coavevence
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(20), pravs (e e TEUL o Lo for pracecdind i fode of B, Quantetolng duta shoued Se niod 10 the fullest eatent.,

dryfona, surface oxidation, cte., processes.

{(Z) Study of cealfoil slurries(formation, stability, flow characteristics, etc.)

A mams e M

(6) Combusntion of Chnrs and syothotic fuels
(7) Accryleaa from cosl by the arc—-cozl process

ke deemmme da s den

(B) lMethods of handliog cozl fines in gasifiers
(9) YMerthods for resoval of char and tar froa reactors
{10} Unit opcraricns involvwed in liguefaction p
{11) iigh pressure fluidized bed rcacuors )
(12) Multipliese flow coarzcetaris s in coal liqueiaction P
{13} Useful hyeraducts {rom oozl convaersion tracasses A
(1£) Tnissiun coatzol processes, os described in sud-program on environmental aspects *
2nd shale processing and cozbustion §
:
P. llydroncn nredecrtion for use in zoal conversion processcs :
0

The objcctiva is the deve
rich gases Irom non-patro

Q of low-cost cn-site preccesses for producing hydro«
a c T near
1. Cazndidate precesses should ta
£

and zmid-term coal ond o0il shale pro:
avéstizziad on a lsborztory scale first with a 1
i

LA

plant only far tiz =most or

{a) Steciz-oxzyzan process
plant stuiies)

{b) Methods usinz thermochazical eveles at low temderatures so that heac from ret!
or other preocess hear oight be used to drive thz H reaction (laboratory scal:
2t this tize) 2

2¢ .
roduction Ifrea cozl z2nd residue chars (ready for
2

{e) Electrother-al goneration frem ceoal : -
(d) Steamiron rrocess
The reco=ended sraading rate for FY75 benefits and risks/uncertainties in each of the

objectives arezs a-F a2bove are:

A. Equipment (§3 M in FY753)

1. Benefits--TFrequent breakdovn of equipzment or inefficient operation coal and shal

version plants hacausa oF pocr eguipment could easily. rzise costs 10%.. If eco2l :

becara a »r

2 2 197 reduction in price would ,
Tesclt 1 N

C
2. Risksfunce e is subject to some uacertainties:
high rempa cte g ess often involved. Neyertheless, the
possibili ty ol signilicant achievezent appears good, as high pressure technclo;
U. S. is an active field.

L, aterl_‘s (87 ¥ in FY 75} :

1 Bcnerits -2 rratiute, ezosion and corrosion of materials used in coal conversic
night require unnecessarily frecuent rebuilding of conversion reactors and the:
accessories 2nd possidly cause frcque:c dﬂe&DeCted shut downs, ail of which cot
e2sily raise costs 19%. If ccal and shale conversion becaze a primary source ¢

< 8as and oil, a 10% reduction in price 'culd result in billions of dollars oI <t
savings.

2. RisksfUncertainties —- M ing deterioration and measurerent of properties
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O
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materials is a straight forwzrd srocedure. The Zajor uncertainty here lies in,
wheihker new and improvad ress thods anc zaterials can be developed. Based ot
Previous cuperience, the ~2ssi bl ity of significant achievement here appears gc

€C. Data compilations, handbooks. and aralyses (SZH in FY 75)

1. Benefits -- In designing dezonstration plaats, engineering data are 4

on the constructien =zt 1 itself and chenical processes. Ecoaey

analyses also are neede neering problens and inefficient desigas
result from lack of sui ta
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r{ace oxidation, etc., processes.

of coal/oil slurries{formatieon, stability, flow characteristics, etc.)

stion of Chars and syntheric fuels
leae from coal by the arc-coal process
ds of handlinm coal Iines in gasifiers

is for romova and tar Lroa reactors .

spcerations invelwed in liguefaction .

nrcosuh; fluilized bed reactors

miase flow characterisciss in coal liguefaction

1 Fyrroducts fyom cozl convarsion procssses

amn centrol procoesses, os described in sub-program on environmental aspcchs of coal
1ale processing and cozbustion

.n nrecuction for use i

n coal conversjion DProcesses

o

nt of low-cost on~site processes for producing hydrogen~
= = seurces for rear and mid-term coal and oil shale processing.
e as should be investizztad on & lsboratory scele first with a pilot
L st oroxnising techamigues.
earm~oxy52n process ior M, production frexm coal and residue chars (ready for pilot
ar‘t s:tu:‘i ) =

tnercocnzzical cveles at low temperatures so that heat from methasnz
£8s beat nisht be used to drive the H_ reaction (lzboratory scale onir

N

‘ectrochernzl zeneration froa cez : -
ear—~iron nIoCASS

mded spendging rate for FY75 benefits and risks/uncertainties in each of the
arezs A-F above are: | -

nt (88 ¥ in F¥73) ’ )

:tits—Fraguent Dreakdown of equipment or inefficient operation coal and shale con
:jon plant= harause of poer eguipment could easily. raiss costs 10%.. If ceal and shals
dma A DrimIve source. .-gas_zné ofl. 2 10Y readuction in price would
ult in Billzofs 35 6ol OI"cost savinis.
ks/unce*:z;rt;as-—Le;elc;:an: of zquipzant is subject to sozme uncertzinties since
n temperature reaciors uandar pressure are ofzen invol

2

ved. \eye;tnele;s, the

r
sibility of significznt achievezent azppears good, as high pressure technology in the

3« is an active [ield

v

Taiti re, arosion and corrosion of materials used in coal cenversion deviecs
1T requr unnecessarily frecuent reduilding of conversicen reactors zand thair
:ssories and possibly czuse -fregusnt unexpected shut downs, all of which could

ily raise costs 104, IZ 2l and shale conversion became a primary source of U. S.
and oil, a 10% Lecactioq in price weculd result in billions of dollars oi cost

ngs.

‘s/Uncertainties —— Mon

itoring deterioration andé measursment of properties of
xials is a straight ferward procedure. The major uacertainty here lies in
ther new and improved test methods and materials can be developed. Based on
ious experience, the -~3ssibilicy of significant achievement here appears gocd.
npilations, handbooks. and analyses (S3M in FY 75) .
fits = In designing pilort and demonstracicn piaats, engineering data are needed
ac comstructicon =zterials used, cezl itself and chemiczl processes. Econezic
'ses alse are needed. Serious engineering problems and inefficient desigas ca1 .
1t from lack of suitzbly anzlyzed data, which =ight lead to 01g dela 'S in uCﬂ ev~“.
ibl|ﬁ ~ner-rian [ ace A€ ri—n eva <. ~rlaetor . A - S Sme . :
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(L0) tnit operatieas involved in liguefaction
(11) High pressure fluidized bed rcactors
(12) Multiphasz flow characteristics in coal liquefaction
13) Useful bypreoducts from cozl ccnvcr31n1 procasses
(14) E=ission coatzol procosses, as described in sub-program on environmental aspects o:
and shale processing and combustion . =
F. Hvdroren preduction for use in cozal conversion processes
The objectiv: is the developzont of low-cost on-site precesses for producing hydrom
rich gas2s Irom non-patrolaun courcas Iov near and nié—terw coal and oil shalae proc
J. Candidate proczsses should be investizztfad on a laborztory scale f£irst with a p
plant only for tha most prozising technigques.
(a) Steas-oxuygen process ior Ez production frem coal and residue chars (ready for -
plant stuiies)
(b) Nethods usinz cthermochemical ecvecles at low temperatures so that heat from meth
or other process heat nizht be usad to drive the H_, reaction (lzboratory scale
: 2t this rize) . 2
(¢} Eleztrothermzl gzeoneration from ceal . -
(1) Steanx-iron procass
The recormended srtanding rate for FY75 benefits and risks/uncertainties inm each of the

objectives areas a-F above are:

A,

C.

DI

Equipzent ($3 M in FY¥73) .
1. Benefits—-Traguent breakdown of equipment or inafficient operation coal and shale
version plants hacause of poer equipment could easily. raiss costs 10%.- If ecal a

becar2 2 nrirzsx S._gas _zng ofl, 2 10% reductien in price would
Yesult in PLL of“cesiSavings.

2. Risls/uncer:ze gvelopment of equipzent is sudbject to soze uncertainties
high temperat o} er pressure are often inveolved. Neyertheless, the
possibility o ific nievezent appears good, as high pressure techmolog
U. S, is zn active field.

AnterxaLS ($7 ¥ in FY'75]

L. . Bencfits -— Fractura. erosion and corrosion of materials used in coal ccnversio
might require unnecessarily frecusnt rebuildiag of conversica reactors and thai
accessories and poscibly cause frecqusant unexpected shut downs, all of which cou
e2sily raise costs 10X, If ccal and shale conversion bzcane a primary source o

« gas and oil, 2 10% reduction in price would result in billions of dollars oi co
savings. :

2. PRisks/Unccrteint
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Catalysts and chemical kinetics for conversion processes($13M in FY735)

1. Benefits -- Some of the mest important -eactions in coal and liquefaction depe
Cataly:ls with catalytic stames representing perhaps 3005 the total coest in thes
proceines, Even mivor Inprovemenls la catalysis or in chenical procesises would
In mannive savings fun coal and shale processing.

2. Risks/uncertainties -- As with all researcih prosrass, the fractional improvernen
will Le aecconplished in this arca cansot be detiaitely stated,  Still detinite
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bjective is the developzment of low-cost on-site preocesses for producing hydregen-~
irom nom~patroleun sources for near and miid-serm coal and oil shala processing.
ndidate processes should be investizztzed on & lzboratory sceie first with a pilo:
g only for th2 most promising technigues.
ISteaiz-0xy52n Process for Hz production Irem coal and residue chars (veady for pilot

lant studies)
Metnods using tharzochemical cveles at low temperatures so that heat from methanzvion
Dr other process heat might be used to drive the B reaction (lzboratory scale onix
Bt this ti-e) 2

lectrotherm2l zeneration from cezl : -

Steamr—iron procass

Plended spencing rate for FY75 benefits and risks/uncertainties in each of the

areas A-r apove are: . -

ent (53 M in FY73)
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12 harguce, oF poor eguipmsnt cow1d easily ra costs 10%Z.- If eeal and chal:

aiss
l a2 13X redudticn in price would

E\.
i;~-ut is subject toc soze uncertzinties since ’
e fzen involvad. Neyertheless, th

appears good, as high pressure :ecnno1og in ths

is an ac:ave :1elc.
($7 ¥ in TY 75
ts —-— :*achu:a. arosion and corrosion of materials used in cozl conversion devies
rebuilding of conversion reactors apa their
ng n0551:17 czuse Zrecuant unexpected shur downs, all of which could
2. I cecal and sh--a conversion bascame a prinmary source of U. S.
uld resulr in billions of dollars of cost

"1
.J
n
(14
(3
[
[
H
[N
b=
2
n
H
10
(3]
<]
13
)
rt

"(
D.
rr
[98
o]
4]
He
w]
o
o]
.
(24
(i3

sks/UhceLtalﬁt¢es —— Monitoring detarioration and measursmeat of properties of
terials is a straight forward procedure. The major uncertainty here lies in
ether new and improved test methods and materials can be developed. Based on
evious experisnce, the Jossibiliry of significant achievement here appears good.
ompllations, handhooks and azmalyses (S$3¥ in F¥ 735) .
efits == In designing pilot and demonstration plants, engineering data are nceded
the comstructicn materizls used, coal itself and chemical processas. Ecoaczic
alyses alse arc needed. Serious angineering problexms znd inefficient designs can
ult from lack of suitably analyzed data, which might lezd to long delays in achievin
itable cperation. Loss of tize even ina-.orderly preogram is irreplaceazble, wherea.
efficient desizn or the need for costly design could easily raise costs ior pilot
fd demonscraction piants by 20 to 30 per cent, @qual to many millions of dollars.
sks/Urceriainties -- The collecticn and analysis of data although time-consuming
rore certain of zccomplishiment than most R&D wortk,

ysts and chenfcal hinetics for conversion processes($13y in FY75)

cefits =~ Some of the mest important rezctions in co*' and liquetaction depend en
-ﬁ]'hl» with catalrtic stases representiag perhans 305 cthe total cost in chese

bven micvor Zuprovements in catalysis or in chenical processes would result
grassive savings in coal aund shale prrocessing.

ki/uncertointics == As with all rescearch prosrass, the fractional iaprovesent thar
1 be aecorplinked in thiz arca cannot be deiriaitely stated.  Still definite
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E. Frocuss Developmenr (§20M in FY75)

1. BDenefits -- Even in cxisting pilot plants, a nusber of individual process
been optimized. Individual opuimization of various processes as listed a
casily reduce costs by 107, If ccal and shale convarsion become a piimat
Y. S. gns ané oil, a 10X recduction in price could result in billions of ¢
cost savings.
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crment programs have inherent uncertzinties,

2. Risks/uncerczint -- 2eovel
listecdin this would vield sigrniZicant rosuits.
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Devilopment ($202 in FY?75)

: lants, a number of individual processes have ot

fits =~ Even in existing pilot p

optinized. Individual optimization of various processes as listed above could

1y reduce costs by 103. If coal and shale conversica become a primary source of
ction in price could result in billions of dollars of

. gas and oil, a 10% redu

savings. )
s/uncertainties —- Development programs have inherent uncertainties, but all itesms
cdin this scction should yield significant resuits.
i Production for use in Ceal Conwarsicn Processes (84 in FY75)
fits -~ The econcmical production of hydregen from residue chars or coal is
ential for the eccnomical develepment of the Syarhoil coal liguefaction process and
Hydrane and BEyvpas cezl gasificarion process:s In general, sources of hydreogsan are
r any procass which convercs cozl te gas or oil, since the chief chexmical
> perween cozl and these other fuels is the deficiency c¢f hydrogen in coal.
coertaintiss -- & nuzber of hvwdrezen production precessas can De shown to ba
feasible. The mazin uncercainty lies in the selecticn of an ecconomic process
partlculp~ coal conversion systems. ’ . ’ .
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Inproved zaterials ere needed which can withstand the highly erosive, corrosive, higk
.rdture, nlbh pressu:e environoents used in conversion devices. Critical properties
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Resistaznce to erosive wear

Resistance to stress corrosicon cracking
Resistance to sulfidzrion and othor zeneral corrosion procasses
Stabilizy when in contact with moiten slag 228 coal ash/materials |
" Resistance co various types of sicw dmechanical failure
. Insulating proparties in firsbox refirzctories
Heat tronsier characteristics in heat exchange tubes
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in this coal and shale program cpuld not be pursued economically or rationally without p
sechnology developrent and supporting research in these arcas. The chemical processes,
ind thermodynonic darta, equipment components and materials required in all the various t
3f coal and shale processing systems have numerous ceommon features and are not truly sep
from one system to another. Thus, these sre 2ll treated tegether in this sub~program.

Althouzh the basic feasibillty of producing gas and oil from coal and shale has alrea
jemonstratcd, ultizzte economic practicality.of these-energy.sources may depend either o
developuent of new procedures for at least part of these processces or on the gradual im;

t T
>f existing processes, materials and equipnent. Specific areas where technology develop
and suprort rescarch are needed include: ' :
&« Feuipzont Dovelenz
The objective cf the equipneat developmient program is to develop jindependent of pilo
denonstraticn plants, new reliable ceoal iﬂjec*‘ons systens for high pressure, char a
withdrawl svstens, solids monitoring instruzents, valves "and other kay components re
for cozl procassing. :
(1) ZLock hopsers, sealing devices, valves znd slurry punps used to feed coal into pr
reaction vissesls have been found subject to frequent failure. elizble feed dev
. “are needed as well as reliabie devices to discharge char and ash from the reacte

(2) zproved eguipzent for filtration-and separation/purification processes is neede
(3) 1Instrumentation is needed for continuous monitoring and menaging of solids and g
in nigh teoperature, hisgh pressure systexms.

(4) Improved s

tacx gas cleaning devices are needed, as described in the subprogran o
environmantal z

spects of coal and shale processing and combuscion.

B. Materials ' ' . .
[ ropd . > s - - - - . f‘
ine cbiective is to develop methods for service life prediction, test methods for ma
and izproved marerials for coal processing equipzent. .
(1) . Inproved caterials are needed which can withstand the hizhly erosive, corrosive
:enperatu;e, nigh pressure environcents used in conversion devices. Critical proper
Includa .

(a) Resistance to erosive wear

(b) Resistznce to stress corrosion crackin

(c) Resistance to suificztion and other oeneral corrosion processes

(d) Stability wiea in contact with molzen slag and coal ash/materials .

() PResistance to various types of slow mechanical fazilure
(f) Inculating properties in firedbox refrzctories
(g) Heat t::ﬁs baracteristics in heat exchange tubes

= a

e needed which will predict loang-cime mechanical durabilit
als in nighiv crosive, ccrrosive e wircnments. Eetter neas
o ing cvritical preperries listed above in Section B.1l, 2-z, a3
> improved screcnlng of mzterials used in conversion devices.

L. Dita compilarions. handhooks and anzlvsas

The objective is wo advance the development o cozl processing by developing a techr
design and cconomic informstion data base.

(1) Data collections and measuresents are needed on

(2) Properties of zeal
(b) Kinetic and tharpodynamic data on process chermistry of coal conversion
(c) Eineric and thernadynamic daita on culfur compounds ond other pollutants
resultiag {rem.coal cunversion
~
-
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and shale program cpuld not be pursued economically or rationaily without parallel
jevelonment and supporting reszarch in theose areas. The chemical processes, kinetic
‘nﬂﬂlc data, equipnent components and materials required in all the various types

:shale process~1" sysiems have numerous common features and are not truly separable
item to amother. Thus, these are all treated tegether in this sub-program.

;Lhe basic feasibility ﬂf producing gas and oil from ccal and shale has already been

", ultimate economic nrpctlcalﬁk" ef these-energy:cources may devend either on' the

of ncw procedures Ifor at least part of these n*o;us:cs or on the gradusl improvamenc

ey g
iprocesses, materizals and equipmenc. Specific zreas where technolegy developmant
Tescarch ars needed include: ’ :

-

ctive cf the equipment devalopment program is to develop ,independent of pilo:
‘aticn plancs, new reliable cozl injections systems for high pressure, char and
1 systeas, solids monitoring instruzents, valves ‘and other key componenrs regui
, pracassing. :

hoppers, sealing devices, valves and slurry pumps used to feed coal into pressure
-tion veseels have been found subject to frequent failure. Reliable feed devices
needed as well as rcliable devieces to discharge char and a2sh from the reactor.

and
ash
ra

é

yved equipzment for filtration.and separation/purification processes is needed.
rumentation is needed for continuous monitoring and managing of 'solids and gases
igh temperature, high pressure sysrezs. .

red stack gas cleaning devices are npeeded, as described in the subprogram on
‘onaental aspects of coal and shale processing and-combustion.

o | )
;tive is to develop methods for service life prediction, test methods for materials
+ad materials for coal processing equipnent.

:oved materials are needed which can withstand the highly erosive, corrosive, high
re, nigh pressure environments used in conversion devices. Critical properties

istance to erosive wear

istznce to stress corrosion cracking

istance to sulfidation and other general corrosion processes
bility when in contact with polten slag and coal asn/waterlals
istanee to var:ous t}pes of sicw mechanical failure

1lating properties in firebor refractories

© transfer charzcteristics in heat exchange tubes .

-tize moethods are needed which will predict long-rime mechanical durability and
311ity of marerisls in highly eresive, ceorrosive envircnments.
rtheds of meusuring
1 to allow impraved

Eetter mecasurements
critical progerties lisred above in Section B.1, az-g, are

screening of materials used in conversion devices.

Jatioas, handbooks and anzlvses
i

tive is to advance the develnpmeat of coal precessing by developing a technical,
- economic informztion data base.

col’ectzona and measurements are needed on

3

«ropertics of ceal
‘ dnetic and thermndynamic data on process chemistry of coal conversion

Unetfe and thervadynazic dzta on culfur compounds and other pollutants e
—esulting fryum.coal conversion

-
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(a) LIngincering data books on coal conversicn processes should be published

(b} Comiputer redeling should be done to evaluation couversion proccsses and to
wvhere greater accuracy is needed in data.

{3) Standard reference materials are need to aid in chemical anmalyses for trace poll
and toxic eifluents from coal or shale conversion.

{4) Central informction center is neeeded to provide ready access, probably computer
to 211 data related to cdal conversion.

(5) Anzlyses of econozic end menpower implication of coal conversion programs are ne

D. Catalysts apd chounical kinetics for conversion processe

Irproved catalysts a2re needaed for methanation, coal gasification and liguefactior
P ) R
the chenieal kinzectics nccessary for improved coal processing systems nmust be deve
3
1) Methanaticn ccrtalwsts and processes uced considerzble work, including
< (-]

(a) HMechanism of culfur poisoning o- rrace metal poisoning of prereatly use
based catalysts and way of alterins the catalyst or the proeess strean
such peisoning

(b) HMetrods of incraasing heac flow froo catalyst

{e) Hethods of a2llcwinz m

i ethenation catalvsts to operate at a hlﬂher temper

food mathane yiel inclyding methods of preventing carbon deposition
temperatures.

(d) Alternate methods of methanation by catalvsts flowing in a process st
conversicn ol croducer gas to mathana in ene step, and non-catalytic ©—
methods relying on vibraticnal excitatioa.

f'

(2) Catalysts for coal liquefaction processes need work to establish optimum conditi
"~ develop imcroved catalvsis, iacludinag
(z2) Cobalt nmolybdate catalysts for Synthoil process
(b) Catalysts to improve hydrocracking processes and the up-grading of coaz)
liquids.
(c) 1Improved catalysts for Fisher-Tropsch process
(d} Other coal liguefaction catalysts '

(3) Catalysts for the shift reations in high BTU processes should be optimized.
r
(4) Basic studies of chezical kinetics are neceded including studies on:
(a) Physical/chemiczl modificerions of coal to control its reactivity (pret:
coal) .
(b) Combustion of coal with pre-treatment or additives being appliad to red:
tant exisszions.
{¢) Xinetics 2nd mechanisms of hydrogenatien, carbonization and methanation
in ceonvarsicn of coal
(d) .Reaction of chzr with carbon dioxice flue gas to vield fuel
{e) Extractive-distillation process for zash/coal oil separation
() Doternminzrion of troverties and constituents of coal- derived liquids an
of polymerization and dapolymerizacioam.
'g) Develosment of liquicd/solid separation methods by filtratiom, precipita
centrifugation and use of hvdroclones.
(k) Kiretics of reacticas by solids in contact with gases, including flwuidi
@iluze piase or entrained bods, and fixed beds.
. (1) Kinetics of coal agglomeration
) SlJc and co-precuct reactions from trace anounts of nitrogen and hydrog

- - .= = .
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[TIC0--Srans o apecilie ey problen ar olyective, and spovily hngs $he prasosal will canteidigre to the colutinn of the srolhmm
tob the nlnernve, Enchnge reasons for selectmg the recammencsd anpeaach oves ofhes diernatives. Also oclude the Lertents

Do oy v frasom v o Gina e Lpmetives ar solues | g 1 redefenr, for wtng the o0t ts profesed. Qutinee th e peisfuncertiuntios

B 1o ruramie U, and fusis ter proceeding i face of (U, Cuantitati ¢uia shouid be taed 10 mr. fullest extent,

Logincering data books on coal conversion processes should be published

Computer mcdécling should be done to evaluation conversion processas and to determing
where greater accuracy is nceded in data.

dard reference materials are need to 2id in chemical analyses for trace pollutants

toxic effluents from coal or shale conversion.

ktral information center is neeeded to provide ready access, probably computer-zided,
a »
all data related to cozl conversion.

plyses of economic and manpower implication of coal conversion programs are needed.

dlvsts and cheooical kinetics for conversion processes. ’ :

oved cata1vsts zre needed for methanation, coal gasification and liguefzction, and
rchemical kinetics nmocessary for improved coal processing systems must be developed.
Hethenatison caotalyscts and procosses nced considerzble work, including
(a) Mechanism of sulfur poisoning or trace metal poisoning of presently used nicksl-
based catalvysts and way of alrering the czatalyst or the process strezm to avoid
such poisoning
{b) Methods of increasing heat flow from catalyst
(¢) Methods of all xi:g ~ethan o catalysts to operate at a hlvhe* temperature with

thanaci

good metnane vield, including mothods of prevenring carbon deposition at highos
temperatures.

(d) Alternate methods of methanztion by catalysts flowing in a process streem, dirsc

i e

conversion of oroducer gas to wmethzne in cne step, and “on—catbl rtic methanat
methods relving con vibrational excitation. ’
t

tion processes need work to establish optimum conditions an

lysts for cozl licuefzc
elop improved catalvsus, iancluding
{2) Ccbalt malvbdzte catalysrs for Synthoil process
(b) Catalvsts to improve hydrocracking processes and the up-grading of coal derived
liquids.
(c) Improved catalysts for Fisher-Tropsch process _ .

{d) Cther coal liguefactioa catalysts :
Vl}sts for the shift reations in high 3TU processes should be optlmlzed.

Hc studies of chexmicel kinetics are needed including studies on:

§(a) Physical/chemical modifications of coal to control its reactivity (pretreatment o:
coal) -

R(t} Combustion of coal with pre-treatment or additives being applied to reduce pollu-
tant exissiorna.

¢) Kinetvics and nmechznisms of hvdrogenatien, carbonization and methanation reactions
in conversicr of coal

d) .Reaction of chzr wi

w carbon dioxide flue gas to yield fuel
e) Extractive-distilla

7} bo
ion precess for ash/cozl oil separation
f) Deternincrion of provertiss and constituencs of cozl-derived, liquids and rates
‘ of polymerization and depelymerization.
g) Develozmzat of liguid/solid separation methods by filtrstion, precipitation,
centrifugzricn an droclones.
) Kinetics o react

-
-
-

-

ecnus by solids in contact with gases, including fluidized beds,
diiute phase or entrained beds, and fixed beds.,
3! i) Xinetics of coal aggiomeraction
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1 data related to cocel conversion
.sLs of ecoucnic and ....n':ox ser implication of coal conversion programs are needed.

‘sts and ehemiesl ics for cenversion DNrocesses. . :

2) Mechand
based ¢
suech pe

‘b)Y lMethods 7 heat flow from catalyst .

) Hethods marhanatinn catalysts to h
good @2 including methods of pres
temparalures.

‘d)  Alternate methods of methznatien by catalystis flowing in a process s:ream,
conversion oF producar gss to methzne In one step, and non-catalytic =methana
methods relving on wibraticonal emcitation.

tysts for coal liguefaction ¥

Lap i=zrovad cata ‘vsba* Includ

‘2) Cobalt moliodate catalyst

‘b)Y Catelvsts 5 improve hydrocracking p
iquics

‘c) I"p*o“"L catalyses ©

(d) Other ceal ligueiacti

for Synthoil process
-

r Fisher-Tropsch process
cn catalysts

o e

lysts for the shift reavions in high BTU processes should be optimized.

coal) -

3) Corbustion of coal with pre-treatment or additives being applied to reduce po
tant exissions.

2) Kineties eni mechznisms of hydrogenzticn, carbonization and methanatlon react
in convorsioe of coal :

et

ca2sses need work to establish optimum conditionms a

ccesses and the up—grading of coal derived

ilu~-

iomns

2y Reaction of chsr with carboa dioxide flue gas to yield fuel .

2) Esxtractive—iistiilazion prozess for ash/coz2l o0il separatieon

f) Determizacion of preovertics and coastituents ci coal-derived, liguids and rates
of poly iznticn and denolymerization.

3} Deovelezmanc of liguid/selid separzzion methods by fiitratien, preecipitation,
centrisugenion and use of hvdrcclones.

n) Kiverice o0 reoarticns by selids in contact with gases, including fluidized beds,
dilute phasc or cntrained Seds, and fixed beds.

i) inerics of coal azzlomeracion

j) Side and se-predust rezciions from trace enounts of nitrogen and hydrogen in
product stream following mechanztion, in order ro avoid zxmonia formation

bjecrive i
tions of ¢
sses for p

0 adwince the develepmont of coal p

[ Toc
oal pros '*'*ﬂ' (i.e. Ilul:l:ed bed ;cchnoiog" znd by developiaz new
radudi v

vhich siould be dnvestigated include

flafdime bed vo it

1

I

for ranid carbenization or hydrogenation
Tired bed or emtraiined Jlow CUNbUﬁLiOﬂ reactions with sulfur scavengsers
avod plaat Tiroat <007 technolegy, including new met

-~ y, e N TR |

¢ by research on the unit

1ds {or handling, conveyance
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cylag, suriace oxidation, etc., processes.
Y Study of coal/opil slurries(formation, stability, flow claructerisctics, etc.)

Cotbustion of Chars and syanthetic fuels

Acetylene from.coal by the arc-cozl process

Moethods of hawmdling coal fines in gasifiers

Methods fer removal of char aad tar {rca reactors
Unit cperactions involved in liguefaction

isly preasure flui-iz*d bed reactors

Multinicse eriszics in cozl liquesccetion
cozl conversion vroces s

.o

T N N

R N

.-.,-
3 n r.
&)

z C ’
cessing and cc:bustlon :

. Hydrorer nreducticn fer use in ceal convarsion nrecesses

K

The ob of_ldw-cost cn-site precesses for producing hydrogen-
rich urces Icor near and mid-term ¢oal aad oil shala process
1. te investigcted on a lsberatory scale first with a pilc
plo P :echniqqes.
(=} st production Irom coal and residue chars (ready for pil
plan .
(b) 1lcthods t oct al cyecles a2t low texmperatures so that heat fro= methan:
¢r other procass hoat might be used to drive the H reaction (laboratory scale o:
at this tice) =
(¢) Flectrother=mzl generatica freom coal -
(<) Stcam—ircn zrocess
e recomnonded spanding rate for 5 benefits and risks/yncertainties in each of the
jectives areas A~F odhove are: | "

Tquipment ($ 2 in FY75)
1. Berelits--Trequcnt breakdewn of equipment or inefficient operation coal aad shale cc
version plante heczuse.of poor equipmant could easily raise costs 10%. If eoal and

becere a orizary source o T, S._gos zné oil, 2 10% reduction in price weuld
Tesult Td Siilzefs of doilars 6i°E3st sav S3s. :

2. Risks/uncertcinties--Develop=ent of ecuipzent is stbject to some uacertainties sin
high temperasure reaccors under Pressure ar2 citex dnvolved. Nevartheless, the :
possibiiity ol sigaificaat achievecent appears good, as high pressupe techrology i
0. S. is an acrive field.

Hateriz=is (82 M in TY 75) - :
. hew;ths - iraciure, erssion and corrosion of materials used in coal cenversion g
c rily {recuent rebuilding of ccnversion reacLo's and thair
Yy cause Irecuent unazpected shut downs. all of which could
. 1If coal and shale conversicn becare o prizary source of Ué
< pes uﬁd oil, a lGh reduction in price would result in billions of dollars of cost
savings. )

2. PRisks/Uncertainties -— HOﬂitoving deterioration and measurexent of properties of
materials is a straight forward procedure. The 2ajor uncertzinty here lies in
whether new and izproved tast methods and materials can be a-velooed.' 3
previous exzperience, rhe Jossibilicty of significant zchievement nere a29p

- Data compilations, hzadbocks and analyses (813! in TY 795) ;|
1. Benefits —- In desigring pilor and demeonmstracion piancs, eagcineering datz arec need
on the constructicn materials used, coal itselfi and chemical processes. Econowmic
analyses also zre needed. Serious enginecrin; problems and inefficient desigzns cat
result {rom lack of scitably analyzed data, which might lead to lenz celavs in acn,
sulteble cperation. Less ol tima even in a- ordcrly program is irreplaceadle, -n;r

d
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Tnocertaint s = g

sessure fluidized bed reactors ' i
wse iflow charzcteristics in coal liquefaction

bynraducts from cp2l convarsion processes

‘on coatzol procosses,
ale processing and cobuscion
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ded sp2nding rate for FY75 benefits and risks/uncertainties in each of the
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*jts~—frequent breakdesn of equipment or inefficient operation coal and shale ceon-
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f'a;ﬁr1~ﬁvv epurpe, of. 71. S._gas znd oil. a 10% reduction ir price would

t I Ziillons 6L COLlEXS o’ cost savinis.
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ing deterioration and measurement of properties of
*ials is a srraight forward procedure. The major uncertzinty here Iies in
er new aad izproved test mathods and materials can be developed. Basad on
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ti n billjons of dollars of

ion in price could resuir §

telnties -- Dovelopmont ahoront uncartainties, but all itens
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eisential for the eccnomic cevelopment of the Swvnrhofl ceal licuefaction procoss ans
the Eycrane and Evras coal vasiffiextion processus In general, scurces of hydrezen are
necessary for aay vrocoss which ceaveris coal %0 g£as or o0il, since the chief chamiesl
difference beiween ceal and these other Zuels is tha caficiency of hydrogen in coal.
Risks/uncerrninciag — A pusher of hvdrofen production Preocessss can be shown o Se
tcchnicell" Icasible. The mzin uncertzinty lies in the selectien of an zconozic process
for particular coal conversion systazs. . : . ”

v
€ ees o dmmeeran s~ iatm e e A



ENERGY PSSZARCH AAD DEZVELCPMENT FACT SHEET {Continued)

. S
TECULE flrstude metnr fecilitics and rgior equipmens, Indicote daics Sy Fizcal Yeor cne Querter).
. DIVILCPNMENT LWULESTONES (number coch conkceuticely)
TLimit Title of 3lilcetone 2o €0 cherectars and «paccs) —
FY

(Continue fo pext column)




Lovel of Cifort:

and Shale Processing Cordusticn
“ting Reseavceh

Decision

ATES A, TV AIIOIET MILESTONES (cnntimzsd) D
‘] Cormnlair - . P .
— fLimtit Tie of JiHlestone to 60 charecters cnd tpaces) L
i Fy i a IR =
i Voo %
; Decision Milesteres feor Inmdividual Preojects b i
f l. Start c¢f coal proceszing supporting research ” f ]
i preojecte. 7511 0FF 0 L
' : 2. 1Initiel decision point oa cozl processing support i g
S projeets. 75 11 "s0 i1
3. Ducision point on sacond generation coal processin : |
B 13 T
support. §Q 11 i.SO ' { i
- i !
it 1
i i
b ROTE: ‘Maximum, orderiy and minimum preograms differ f
d primarily in level of effort. This resulis in i
varying the number ef projects and the options ;
explored dut does net change the schedule of i
cacision points for.individual projacts. i
| :
£ f
l i
i
1 : i
]
i
|
| H]
| .
! . )
i . i
: ; ]
| i g
v " 4
f ‘ i ;
i i
‘ :
I\ R
| 4
1 - H]
! ‘
| T i
i
| i
5 b
! i
1 4
1 i
: i !
I r i
| -
! f ;
! i i
| P
:' i {Continue on repamile eheet) Paca of
e

~\‘l.‘.‘ "

= eangpre

gt o

L eutant,
o

R RN O

o

PIEYYTY PR WRRr el

R T by A MY

H

o
i
b
i

.
N
. i
;\
i
')
4




Thvaiiu Y SoLTARCH AND LS

J"LVIIAL' \(

mACl

ok (Contine )

€ SUNMNARY OF FUNDING REQUIRENENTS=Federal Gorernmea: Only (in miiiinns of dolless)
Coal and SH
Coxbustion !
(1) (2 (3 )
FY 1974 . =
(Non-Acd) FY 1375 FY 1276 FY 1977 :
oo Obls. | Quiteys | Cbls. |Outtovs | Cols. | Cutlays | Obts. | Ouur
2. CPERATING (Seep.  forletall) .

NOTE:

Toial Cpe=ating Paauiremens /from Delell Sheet)

. CONSTRUCTICON rfee p. for detef)

Toiil Conniruchion Roquirements (from Cetall Sheet)

ECUIRLENT (See p. for Eetell)
Te:2 Ecunreont Reguirements (f~or Detahi Sheet)

. GRAND TOTAL-QBL!GATIONS

CRAND TOTAL-CUTLAYS

12

12

mmrmm et sine gt Ra cemaracaly neevided in the ahove format,

12

12

12

y

17 coooerative protrams ere reDosed, incicats the amaunt by year of both <rivate and Federal government funding. A bricf dc,g




Level of Effort:

. 5 mAxXIvuM gyt o aeme
- . IDEINTIFICATICN N Tle
o2l and Thale Processing and O onpzaly ¢ -
™
n
T

- -

C
Comdusticn Surperting Rescarch £ R - D3 @3 55 03 10 93 54 ro

{3 w 51 © o

v 1o « - 4 . f Suabroetal A Te R
Y 1976 FY 1977 FY 1972 FY1078 | gvia75.73 V2o 1mva s
Outlays | Cbls. | Dustays Oh's. | Outlays { Ob's. go,-.zmi Obls. { Outtays o, A

i ! H i
) Kl s
i i
i :
; i '
| ! |
-
ll ‘;
b |‘
i
u
| i
il
i . i
* ]
i
. 1 £
ram— ::-———--_-_.i
12 12 12 60 300 i 380 i
i
¢ f o
1z l 12 12 12 60 30 1337
{ f :

vernment funding, A brisf fesarintion of the Conparative programs and the ratienale for the diviston of fundirg



D DEVELCOPMENT FACT SHEET (Continued)

nd Shale Pr

LT FUNTING B SUMRTVENTS - Foderd Gavernment Only (:r mitlions of dollars) SOZA . R v
supporiing kKesea
n 2) 3 (&)
FY 1974 -
(N on-AdC) FY 1975 e76 FY 1877
(TEN
B Obls. | Outiays { OSis. ] Outiays Cutiavs | Obis. | Cutlays

TOTAL (Cemry forwerd
1o summrary sivet)

¢ P0rfarmuny Qrzanizanon:

MANPOWER

TPATERIALS

MAJOR FROCURELIENTS
ALL OT=eR

SEQRVING OBGANIZATION

12

|12

12!12

12

12

12

MANPOWER

WMATERIALS

MAJOR PRCCUNRLISENTS

ALL OTHLR

TITAL FOR THIS PERFORMING ORGANIZATION

v

2! P fareung Crgenization:

LTANPOVER

VATERIALS

MAJOR PRCCURINVENTS

ALL OTIHER

TOTAL FGR THIS PERFDRIING ORGAMIZATION

2¢ Peforrimg Organmization:

MIANPOWER

MATERIALS

MAJOR PROCURENENTS

ALL OTHER

TOTAL FOR THISPERFORMING CRGANIZATION

{Contiuuc on Srpercie Shee




florr:
\rep et ren

SAMGNIUN

wle
A

-

-

——
o

2z and Co

e frocessin

1o

{21

(3

FY 1076

a s~z ey
EALANTETO
coNaLntE
[N B Y

vy
SR A

Seer

(£}
(i

FY 1272

FyY 1277

© St}

{Contize or Sepere



ENZRGY RESZARCH & DIVELOD

L PP S
e RNETRELITION

~earay

FIMINT FACT SI2EET {Conzinund)

CHDING L CUIASMENTS=Federa! Gaveramenr Cnly (in mulwne of dullars)

(i}
rY 1574
{(Non-Audy
!
Colz. ! Ouilays

2)
FY 1975

ol I Outlays

(3
FY 1376

Obls, | Ouilays

{2}
FY 19

Obls. 1€

TATAL (Cazry furward

|

N

|

wr PRz oT (Uil St

L Co-ry TZClir millisrs) -
!
H |

LisleMelnn

n
!
TV IS0 10 SEECSS SO ChIrSSiers SRE D041
{
oisie i CouLnly Tl in rlors)

€% ClataCivrs Gna &,0cet.)

Cauny

TEC (in muilors)

(

JContinue on S¢parste 8




{4}

{5)

{G)

Level aaf § i1y

K2
price

SURTOTAL

: H

s o
g 34 ¢
- L4 -

FY 1977 Fy 1973 FY 1873 FY 1572-79 H
. ']
Oblz. iCutays | OY's. | Oumtayz| Obls. | OCutlayzfl Obis. Ousisys Culs. ic..:ﬁ.w: !
: !
N —

®oaaegty Sheety

i

e

cept g AT

MY SWNIED ieearitp B ke g5i g ey Bern A& AmyR £ = v




ENERGY RZSZARCH & DEVELO

ITAIL OF FUNDING REQUIRENMEINTS

m

Tl ENT

FIENT FACT SHEET {Cortinued)

(1)

Federa) Government Only (In miiliors of dollara)

{2) (3]
FY 1974
1TEM (Non-Add) FY1975 FY 1976
Tzrh v not fo exceed €0 chercotery and gpceck) Cbis. Outleys] Obls. | Outloys | Obls. | Outlays

TOTAL (Cemy forwed
1o summsry sheet) e

-

f

| s .

(Contirue of! S




(3

12)

Y1978 FY 1977

(5}

FY 1973

FY 1972

(6

(&)

SUNTOTAL

SALA

FY i0/5-70 CC'.t:;z ETE
: !O:Hays y O=ls, ] OQuilays § Cbis. } Owilays § Cbls | Cutlaysh Obis. [ Cottoys Onis, | Cutlews
g h ¥
P ) !
L] o 1

(Coniirine on Sexc

rafe Skeet)

—— .




SUBPANEL 5
COAL AND SHALE PROCESSING AXD COMBUSTIOXN

APPENDIX A

MEMBERS AND EXECUTIVE SECRETARY OF SUBFPANEL




Appendix A

Subpanel £Y: COAL & SHALE PROCESSING

Willien Crentz

Bureau of lines

Rm. 45860 - Interior Building

U. S. Departrment of the Interior
Washingtcn, D. C. 20240

Neai P. Cochran

Office of Cozl Rzsearch

U. S. Department ¢f the Interior
Wasiington, D. C. 20240

Dr. John Cowles
" Division of Applied Technoicgy
U. S. Atcmic Encrgy Corvmission
Washington, D. C. 20545

Rcbert Hangzbrauck

CsL

Naticnal Environmental Research Center
Research Triangle Park, North Carolina

Dr. Gerald A. Hollinden
Pover Rasources Planning
Office of Power

Tennessee Valley Authority
Chattanoogz, Tennessee 37401

Dr. Jdohn Manning

National Bureau of Standards
U..%. Department of Ceommerce
Washington, D. C. 20234

Lewis G. Mayfield
Naticnal Science Foundation
Washington, D. C. 20550

Dr. Alex Mills

Bureau of Hinss

Rim. 4552 - Interior Building

U. 5. Department of the Interior
Washington, D.C. 20240

Rufus W. Shivers

Divisicn of Applied Technology
U. S. Atomic Energy Conmission
Washington, D. C. 20545

& COMBUSTION

Dol

hig

REC

 EPA

27711
TVA

" poc

NSF

DOI

AEC

Chairman

Executive Secretary




SUBPANEL 5
COAL AND SHALE PROCESSING AXD CO:BUSTION

APPENDIX B

CONSULTARTS




Appendix B

Subpanel #V: COAL & SHALE PRCCESSING & COMBUSTION

Consultents

John B. Anderson, Product ifanager
Rescarch and Davelorment Szles
Cembustion Ergineering Company
Hindsor, Connscticut 06053

L. Berkowitz, Director

ESS0 fesearch and Engineering Company
Government Research Leboratory
Lirndzn, Kew Jersey 07036

¥. E. Bond, Vice President
Atlantic Richfield Company
Los Angeles, Caiifornia

Arthur L. Conn, Director

Governent Contracts

Research and Develepment Department
Americzn 0i1 Ccmpany

2500 M. . Averue

khiting, Indizna 46384

R. G. Daniel
Atlantic Richfisld Company
Los Angeles, Catlifornia

Dr. fartin A. E11j0%
Texas Eastern Transmission
Houston, Texss

Brian Harney -
Buriines
Washington, D. C.

Dr. Y. B. Harrision, Vice President
Southern Sa=rvice, Inc.
Birmingham, Alabama

Jack Fucbler
Institute Gas Technology
Chicago, I11.

T. Kelly Janes
EPA
kesearch Triangle Park, North Carolina

27711




Harry Johnson
Buines
Washington, D. C.

Martin Kyle
Argenne [iational Laboratory
Chicago, IlTlinois

Dr. B. G. McKinney
TVA

Chattenocge, Ternessee

Jere Nichols
Ozk Ridca lational Laboratory
Oak Ridge, Tennessea

John A. Phinncy
Consclicaticn Ccal Company
Library, Pennsylvania

Dr. Paul Pitts, V.P.
Atlantic Richtieid Cezpeny
Philadeichia, Pennsylvania

Dr. Charles Frien
Coicny Deveicrmant Cempany
Denver, Colcrado

H. M. Seigel, Maneger

Synthetic Fuels Research Department
ESSO Research and Encineering Company
Florham Park, Hew Jersey 07932

¢
S

Paui Y. Spaite
6315 Grand Vista
Cincinnati, Ohio 45213




SUBPANEL 5

" COAL AND SHALE PROCESSING AND COMBUSTION

APPENDIX D

PROJECT PROPOSALS COWSIDERED




Sub-Panel 5 Sub-orocram:

PROPCEALS APPENDIX D

Coal ard Srhale Processirg and Corbustion

. 1. Base Technolocy Coz2l
Izboratory — Process
Enginacring

2, Base Techmolcoy Coal
Iaboratony - Procsss
Dzvelozmaont

3. EBes= Gechnolecy Cral
Iaboratory ~ Matsrials
Technolcay

4. Fluidized zZed
Carbustica

5. Flash Rrérocznation
of Cocal

6. Cozal Structure ard
Reactivity

7. Base Technolocy Coal
Iaboratory —~ Process
Chenistry

8. Pase= Techroloovy Coal
Laboratory = Procsss
Instmnentaticn

S. Process Develcmant cf
a Fluidized-22d Svstem for
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Coal Research,
Inc.
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of Gas
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Sub-pro~ram Title

Yi. Equipment Scandardi-
zation, Pelizdilicwy and
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12. Fishezr~Troosch
Synthesis

13. Hethanol Frem Coal
14, Clean Coi:e Process
15, Direct Eydrogenmation

16. Demensiration of 2
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Facility -~ the CIZD Process

17. Coxmercialization of
Coal Liguefzcrion

18, Zinc Chloricdes Comver-—
sion Process Coal to
Gasoline

19. Demonstration
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20. Self-igglo-erarin
Process for Sinthesis Ges
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21. Eydrogen Donor
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Coal Cleaning Circuits
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Liquid Ceal Ash Ingredients

25. Electrostatic Bensfi-
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26. 309 to 1060 Lbs/Er -
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29. Effects of Cozl
Clcening cn Trace
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28. Remeval of SO, from
Industricl Stack Gases
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-3 -

Coal & Shale Processing & Combustion
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Coal Research,
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Coal Research,
Inc.

NASA
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33, Coal Liqucfaction

32 Co21 Gasification for
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and 0Oils

33 Multiple Process
Testing -~ Cresap

34 Coal Conversion
Process Developzent

3% Solvent Hefined Coal
(SRC)

36 Overall Progran
Summary: "Clean Liquid
Fuels:

37 Co2l Conversion
Engineering Data Book

38 Exploratory Research
38 Hyges Process

40. Arplication of Heat
Pipes in Coal Coaversion

Plants

" 43. Supporting Basic
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—lm

Identification Nuzber
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46 Cost Estimation:
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48, Advanced Hydrocarbon
Syntheses

COAL & SHALE PROCESSING & COX3BUSTION

Identifization Nucher

0521-1403~-1080-0302-0112

0521-1403-1055-0302-0113

0522-1405-1055~0102-0120

0507-1405-5555-0102-0121

G502-1203-2085-0102-0280
0514-1203-1283-0301-0092

052i-0003-1255-5502-0093

Proponent
LoI

DOI

DCI1

TVA

DOI

Atorics
Int'l

DOI1




Subpanel S

Sub-prosrem Title

49 Catalytic Hydrocracking
Process

50 Fluidiczed-Bed Boiler
(Atmospheric)

51. Pressurized Fluidized-
Bed (Adiabatic)

52, Pressurized Fluidized-
Bad

53. Pressurized Fluidized-
Bed (Supporting Studies)

54. Combustion of Chars
and Synthetic Fuels

55« Symthoil Process

56. Solvent Refined CToal
Pilot Plant

57. Developrent znd/or
Operation of Processes to
Generate Eydregen Regquired
in Cozl Conversion Plants

58. Materials Dewvelopzent

59, Thermal Efficiency and
Availability of Zoilers
Burning Vestern Coals and
Lignite

60. Effects cof Coal Clezning

in Trace Element Removal

- B -

Coal & Shale Processinpg & Cembustion

Identification Kumber

0521-1103-1255—5502-009;
0521;1405-1255-0101—0095
0521-1405—1281-5501-0096
0521-1405-1255~0101-0097
0521~l§05%1255—0102—0698
1522-1405-1055-0102-0099

0522-1203-1230-0101-0100

05231-1203-1185-0101-0101

0521-1103-1155~0302~0169

0521-1103-1085~-0302-0170

£8522-1105~1155~0302-0173

0514-1402-2055-0302-0175

Proponent
DOI 3

Dot

DoI

DoI

DOI

DOIX

Dox

DoX

plexs

Bituminous
Cozl Research,
Inc.




Subpanel 5

Sub-pro~ram Title

61 360 to 1000 Lbs/Hr
Pulverized Ceal-fired
Research Boiler

62. Electrostatic Bene-
ficiation cf Fine Dry Coal

63. Hiph Temperature Lebora-

tory to Test Comzcnents to
Contain Liguid Ccal Ash
Ingredients

od. Optimizatica of Coal
Cleaaing Circuics

65. Rovel Liquefaction
Methods

68 Developzent of tke 3I-
GAS Coal Gaoszificaticn Pro-
cess for the Generation of
Substitute Xaturzl Gas

62 The Investigztion ead
Deveilor—ent of a Liquid
Phase Methanation Process

6% Equiprent Davelopment

69, Develop=ent of the

Carbon Dicxicz accepter Ceal

Gasification Process

0 Synthane Prccess for
é;sif

yinz Cc2l to Substitute

National Gas (SiG)

71 . Hydrane Process for
Hydrogcosificatien of Coal
to Si

72. Process Development of
a Fluidirced-bed Systex far

Corbined Snift and Methanation

Reactions

-7 -

Coal & Shale Precessing & Cozbuscion

Identification Nuxber

0514-1405-1155-0363-0179
0514-1403-1155-0303-018C

0514-1403-1055-0303-0181

0514-1403-1155-0303-0182
0522-1203-1155-5501-0163
0521-1103-1180-0301-0164
0521-1103-1180-0302-0165

6521-1103-1080-0302-0166

0521-1103-1180-0302-0167
0522-1103-1180-03G1-0168
0522-1103-1182-0101~0161

0514~1103-1155-0202-0178

Proponent

Bituminous
Co2al Rescarch,

inc. .

Bituainous
Coal Research,
Inc.

Rituminous

Coal Research,
Inec.

Bituxinous
Coal Research,
Inc.

DOI

DOI

DOI

DOI

DOI

Bituninous
Coal Resecarch,
Inc.




Subnipnel 5

Sub=pro~raz Title

73 Nuclear Heat Coal
Gaslfication

74  Sulfur Diomide Re-
Moval “Joint EPA/TVA
- Amponiuz=-3isulfate Program

75 Second Geperation:
Advanced Techrnoiogy

76 Liquefaction
Enpineering Evaluaciens

77. Fixed-Bed Hydrogenation

78, Production of Chemicals
from Coal -

7%, cCentrifugal
Hydrogenation

80 Extension of the Char-
Oil-Energy-Davelopzent (COED)
Program for the Conversion
of Cozal

8l Steam-Iron Process

for Bydrogen Preduction

82 Financial aspects of
Coal Processing
Commercializaticn

83‘ Fuel Derived fron Cozl

84, Utilizing Devices and
Testing Equipment using &
New Syntnetic Fuel Derived
from Coal

85 Sulfur Dioxide Removal,
"IVA's 1-X% Pilot Pleat
Operation end Supperting
Resecarch to Define rhe Most
Economical SO_ Rezoval

o<

. Processes" .

Coal & Shale Processing & Combustion

Identification Nuzber

0522-1103-1055~0101~0162

0522-1103-1055-0101-0162

0521-1203-1185-06101-0154
0521-1203-1285~5502-0155

0521~-1203~1285-5501-0156

0521-1203~1285~0101--157
0521-1203-1285-0101~0158

0521-1203-1285~0102-0159

0521-1103-1180~0301-0161

0521-1103-2055-0102~0171

0532-1408~-1055-0131-0373
0532-1468-1080-5503-0374

0507-1405-1155-0102-0151

Proponent

bolL

EPA

DOI

DOL

DOI
DOI
DOI

DoI

DoR
DoD

TVA




Subpanel 5

Sub-pronram Tizle

26 Suliur Dioxide Re=oval
“"TVA's 10-M7 Prozotype Wet
Scrubbing Prograa"

§7. Base Technology Coal
Laberatory - Cemponent
Davelozzent

88. Evaluation

89 Fluvidized 3eé Com~
bustion (Stpporting Study)

$0. Cormercializetien of
Cozl Processing

91. Hydrccarben Byproducts

02. Durability and Relia-
bility oI Ma:terials for Clezn
Energy froo Cozl

93. Envirormmental Problerms
of Clezn Erergy from Coal

94, Coal Processing

S5. Evaluation, Develop-
ment and Dezonsrcratica for
Shale 0il znd Alternate
Sources of Fuel

-9 -

Coal & Shale Processine & Cozbustion

Identification Number

0507-1405-1155~0301~0152

501-0003-1055~0202-0192

0521-11033-11856-0302-0139

0521-1405-2055-0102-0126

0521-1103-2055-0302-0177

0521-1103-1155-0301-0176

0503-1403-1055-0102-0681

0503-1503-2055-0102-0680

0505-1403-1279~0103-0750

0505-2203-1285-0103-0751

Proponent
VA

AEC

DOI

paC

DocC

EPA

EPA




Subpansl 5

Sun-rrorram Title
2

96. Air Folluticn Centrol

Techrolory - of
4 Clenned, Cna232 a
Chesical Treat-ent of Cozl

97. Air Polluticn Cocrnirel
Technoley - Fuel FProcessing
Zontrol ¢l Fine Parvicuwlatrs
from Flue Zuirceiicn Fro-

98. Air Pollutisn Comsvol
Techrolcry ~ Znersy Cinscrya-
tion ond Inviror—menitold Imorovea

-~ el
mens by tihe Hecovery of Petrro-

2 2
~ e s . -
levn Relinery HEydro-carbon iosse

89. Eavironmenial Conirol
in Pulverized Cozl Cezbusting

100, Thysicul and Creomigal
Reooval of 305ur Trcm Coals

162, iguic Fuels f-cz 01l
ot iould Taels

o s

cn

103. Develsrzzent of Jet
Fuels from Coal Liguefzetion

Processcs

10%. Resezrch on Comtusticn
of Cool in o Fluigdizesd Bag
105. Eigh Gradient Sree
conversicn Magnztic Eszareiion

Coal & Shele Processing & Conbustion

Identification Nu-her

0505-1%03-1280-5503~0752

0505-1%03-1279-0102-0753

0505-2103~2055-5502~0T5

0502-1405-1035~0102-C75
0522—lh03—1055—0102—0757

-

0521-0CC3-1155-5501-0620

0532-2202-1055-0202-0763

0533-1203-1055-0102~2795

0504~1410-1055-0103-0760

0521-1%02-1150-5501-0761

—Eroponent

EPA

EPA

EPA

DOI

DOD

KASA

DOT




Subpanel 5

——

Sub~precram Tisle

105. Pressurized Fluidized
bed (Rescarch)

107. Air Polluticn
Technclog: —Cc- usts
Fired Farr1 vsin
- Oxygoa IES&C 3 el &
or 0il) (1) FTrocess or
product developman

168. Air Poliuv:ion Centrol
Tecrimolougy Disacsel ol Eigh
Sulfur Zlefizery Zesicues by
Gasificetion in & Fiuidized
Bed end Co—busition in a Zoiler

109 Air Pollution Centrol

Technolcgy — Five Gas Clezning
Electric Power Gzr
Coal Cozbustiza with 2d
Fine Particulicre Cohh o
Electrostatic Precipitzze

110. Air Pollutica Control
chhﬂolo"" Tlvz C=s C...e«_.-.l.c,
Electric Power Genmesraticn frex
Coal Cozbusticn with &cecuzie
Fine Pdrticulzie Contzol Using
Fabric Filter Systexs

11L, Air Pdlluvticn Centrol
Tecnnology ~ Flue Gas Cleaning
Electric 2owar Gereration Izono
Coal Cczdusticn with Acdaguate
Fine Particulz:ze Centrol by
Developzent and Use of Nowvel
Devices

- 11 -

Boal & Shale Processing & Ceczbustion

Jéentification Nuzmker

0521-1402-1295-0103-1762

0505-1405-1281-0102-0730

05C5-2105-1279-5501-0733

0505-1405-1278~5503-0734

0305-1505~1279~5503-0735

0505-1405~1276~5503-0792

Propcnent
DOI

EPA

EPA

EPA

EPA

EPA




Subpancl 5

Suh-progran Title

112. Air Pollutica Conirol
Technolepvw-Flue Gas Cleaning
Electric PIzwer Cemcraticn fren
Coal Coobusticn with Adequate
Tiane Particulata Coatrol Using
Low Energy Scrubber Systens

113. Air Pollution control
Technology-rlue Gas Cleaniag

11%. Air Polluticn control
Technolopy~Flue Gas Cleznitg
Daponsiration of the cocdined
Wallesn~-Lorsi/Ailisd Flue Gas
Desuliurizacion Process with
Modifications o Minimize
Energy Consuxp:iions

115. Air Tollution Control
Technology~flva Gas Cleesning
Demonstrztion of a Coal-firad
Prility flue Gas Desuliuriza-
tion Process Integraztec with
the Power Cycle for Maxicun
Energy Conservation and
Utilization

Lls. Increased Utilizatien
of Fassil fual Raserves &s an
Energy Source through Adacuate
Control of GCzezous Toxic and
Ca{cinnzcnic zmiszions

117 . Air Pollution Comtrol
Technology- Dzvelopzent an
Denmenstration oI Modified
Combustion Technology for
Utllicy Boilers

11§ Adr Pollution Control
Technolozy~Fluidized Bed
Corbustion

~12-

Coal & Shale Processing & Combusticn

Identification Nuzber

0505-1405-1278-5503-0736

0505~-1405-1277-~5501~0737

0505~-1405-1279-5503-0738

0505-1405-1280~5502~0739

0505-1405-1279=-5503-0740

0505-1405-1275--5503~0741

0505-1405~1276~5501~0742

Proponent
EPA

EPA -

EPA

EPA

EPA

EPA

EPA




-13 -

Subpanel 5 ’ Coal & Shalec Processing Combustion

Sub-nroprron Ticle Iderntificzticn Nucher

-129. Air Pollution Control 0505-3105-1283-5503-0743
Technology Devalopzent and

Demonstraticn of Modiiie

Combusticn concrol Tech-

nology for Utiliry Gas ZTurbines

12. Clean-tuel Cozbusticn 0504-2105-2C80-0102-0746
Technolozy for Power Systens

Low~20x Coztustion of Re-

formed Fuals

1Zi. Control Techrmolegy By-  0505-8209-1278-5502-0717
Product Ucilizztion Develon—

ment and Dezonstrazien of

Technoleg: for tha Preduction

of Elemencel Suliur froz Re-

generable Flue Gazs Pesulfuri-

zaticn Systezs by Use of

Alternat: Reducrtants

122 Centrol Techmology 2y-  0505-0009-1295-5502-0716
Produet Urilizzrien Using

Sulfur By-Products from Tlue

Gas Desulfurizaticn of Coal-~

Fired Zlectric Urilities to

Supplant Othar Mzterials

Requiring Energy to Produce

Proponent
EBRA

NASA

EPA

EPA




Subpanel. 5

Sub-prosram Title

123, Alternative Energy
Sources Eigh Sulfur Cem-
bustor Power Boiler
Demonstratioa

12, vater Pollution Coatrol
Tecknolsgy-Use of Chars im
Wastewater Treatment

12°%  Air Pollution Concrol
Technologzy Davelopzent and
Deroastratica of Modlified
Coxbusticn Technology for
Industrial Process rurnaces

126§ Air Pollution Control
Technology Flue Gzs Ciezning
Developrant and Demoastraticn
of Flue CGas Desulfurization
Process for Applicaricn to
Coal-Fired Industrizl Roilers

127  A4r Pollution Control
Technology — Industrial
Roilers

18, Air Pollution Control
Teckrnology Development and
Demonstrarica of Modified
Combusticn Technology for
Industrial Boilers

- 14 ~

Coal & Shale Precessing & Combustion

Identification Number

0505-1408~1285-5501-0718

0505-1409-1255-5503~0720

0505-1408-1280~5502~0721

0505-1407-1275-5501-0722

0505-1407-1277-5503-~0723

0505-1407-1277-5503-0724

Proponent

EPA

EPA

EPA

ErA

EPA

EPA




L= .

Suubpanel 5 ) ) Coal & Shale Processing & Comkustion
Sub-progran Title Identificaiton Nuzber Proponent
129. Air Pollutica Coantreol 0505-1405-1278-5502-0726 EPA

Technology-iilue Gas Clearing
Minipizingy Energy Raquired
Desvlfurizuticn of Tlue

Gas from Coal Fired Utility
Beilers

130., Air Pollution Control 0505-1405-1230-5502-0727 EPA
Technologv-Fluz Gas Clezning

Deponstration of aa A~

vanced Regcnerabl
Desvlfurizetion P
Co2i~Fired Utilicy

131. Air Pollutioan Control 0505-1405-1275~5501-0728 EPA
Technolgoy-Flue Gas Cleaning

Line/Lizestene Scrubbing of

Flue Ges-idvanced Prccess

Developu:2nt and Wasts Dis-

posal Evaluation/PeTonstration

132, TFluidized Bed 0il Gasi- 0505-2403~1078-0302-0917 EPA
ficaticn: Utilizaticn of High :

Sulfur Refinery Rasidue for

Clean Powar Genarazica by

Fluidized Bed Gasification

Desulfurizatioa




- Subpanel §

Sub-prosram Hile

133. Simultaneous SO0p-NOx
Renoval

i34k, TFluidized Bed
Combusticn Boiler

135. Simultanecus Catalytic
Reduction of £0, and ROy in
Stack Gas.

126. Coal Liquefection

137. Eynthetic Pipeline Gas
from Coal

- 16 -~

0522-1402-1273-0101-09%8

0514-1k05-1280-0301-0909

05114—0005~2055‘—0302—1038

0514-1103-1055-0303~1093

051%-1103-1055-0303-1693

»

Pronpornex

DoI

Westinghouse
EPA, OCR, TVA
Argonne XL,
CR, KL, Esso,
BCURA, etc.

ATF.Cexbusticen
Dnr.

AIF¥~-Cozbustion
DIV -

ATF-Cozbustion
Division



Suboarcl 5

Sub-nrocran Title

138, Air Pollution Controi
leéchuology Fuel Gas
Cleaning fine Particulates—
Comzercial & iic=e Heating
Units

139. Chezistry of Prccess
reacticns Zor Clean Energy
from Cozl

1L0. Urenium Recovery from
Coal Ash & Other Waste Pro-
ducts

141. Research in Suppert
of Coaverting Cozl to Clean

Liquid & Gaseous ruels
1k2. Eydregen Trom Cozl

1L3. Eydrogen Procuction by
Coal Gesificztion

144, Catalyst Developzent

145, Izproved Gas/Solid/
Liquié Separaticn Sysiexms

1Lk6. Process Research

- 17 -

Coal & Shale Preocessing & Conbustion

Identificaticn Yurmber

0505-1407-1278-5502-0896

0503 1403-1079- 0102-0682
0514-41G1-1053-0302-1048
0501-1203-1055-0202-0633

0522-1103-1180~0301~C599

0504-0003-1255-0101-0601

(508-1410-1055~-5502-0528

0508-1410-1055~5503-0526

0521-0003-2055-5502-0614

Proponent

EPA

poc

ANS

AEC

NSF

NSF




Subpanel 5

~ 18 -

Coal and Shale Pracessing and Combustion

Sub-Propram Title

147. Utilization of a Sludge-
Type Waste. Produced through
Neutr-alization of 4Acid Cozl
Mining Drainage

348. Reclamation of Coal
Mining VWaste Areas

149, Support Studies for
Mining Systems Tech.

150. Productioun of Ewdrozen
Methane and Xetharel from
Coal

15i. Jicetylene frem Coal by the
Arc Coal Process

152. Developzeat of Central
Fuel Processing and Cleanup
Techniques

133. Utilization of Cozl in
Intermedizte and Small-Sized
Power Plants

154. Hydrozen Production by
Thermockarmical Process

155. Flue-Gas Cleanup Systenm
Waste Manzgement

156. Innovative Appreoaches
to Coal Conversion

157. Fundamentals of Chemical-
Physical Processes and Pro-

_ perties of Coal

158. Utilization and Dis-
posal of Conversion Plant
Wastes

4

Ydentification Munber

0514-1409-2055-0302-0033

0522-1402-2072-5502-C040
0521-1410~-5501~1072-0041

0514-11035-1283-0301-0598

0521-1103-1155~0101-0236

0514~3305-1077-0301-0261
0532-1405-1055-0302-0713

0504-0003-1155~0202-0602

0514-1405-1255-0303-1075

0508-1410-1055-5583-0522

0508~1410~1055~5503-0523

0521-8209-2055-5502-0043

Proponent
DO

POI

IND
DOoD

NASA

NSF

NSF

DOI



APPENDIX D

B. PROPOSAL ASSIGNUENT BY SUBPROGRAM

Subpregram

Pipeline Ouality Gas from Coal

Clean Burning Liquids from Coal

0il Shale Processing and Development

Improved Combustion Process

inmprcved Environmentzl Control

Support Research to Achieve Cozl and

"Shale Procassing and Combustion

Program Obligations

Fote: Rejected Pronosals not listed above,

Pronosals

9, 19, 20, 39, 66, 67, 69,
70, 71, 81, 88, 137

5, 12, 13, 14, 15, 16, 17,
18, 21, 3i, 32, 33, 34,
47A, 47B, 55, 56, 85, 75,
76, 77, 78, 80, 83, 84,
103, 136

102A

4, 45, SO, 51, 52, 53, 59,
104, 106, 117, 118, 119,
120, 125, 128, 153

29, 30, 42, 74, 85, 86, 9,
o5, 96, 97, 98, 99, 100,
165, 107, 108, 109, 110,
111, 112, 113, 114, 115,
116, 121, 122, 123, 124,
126, 127, 129, 130, 131,
132, 133, 138, 140, 145,
147, 148, 155, 158

2, 3, 6, 7, 8, 11, 24, 37,
38, 40, %1, 43, 44, 46, 48,
49, 54, 57, 58, 68, 73, 82,
87, 90, 91, 92, 93, 135,
139, 141, 14z, 143, 144,
146, 149, 151, 154, 156,
157




APPENDIX D

Subpanel #V: COAL & SEALE PROCESSING & COM3USTION

LIST OF REJECTID PROPOSALS

Subpreosran I Pipeline Quality Gas from Coal
No. 10 work is covered in To. 39

No. 72 is a duplicate of No. §

Subprozrzm II Clezn Burning Liquids frem Coal

Mo. 35 is a duplicate oi FKo. 34

Mo, 36 is a summary only and therefore rejected

No. 79 is a dupliczta of ¥o. 35

Xo. 1028 covers catalvtic process of liquid from coal.
Insufficient deta is presented to judge the merits of

the proposzl.

Subproszrzn IV Improved Combustion Processes

'ﬁo. 26 ~ The proposed effort was to construct a pulverized
fired test beiler. A similar facility with the same
capabilities is currently in operation. Proposal is
rejected as unnecessary.

Yo. 61 is e duplicate of ¥o. 26

No. B9 is a duplicate of Yo, 53

Xo. 134 is a duplicste of Xo. &5



Subnro

nrozran V. Improved Environmeatal Control

No.

N L]

No.

No.

No.

No.

22

23

25

27

28

60
62

14

was rejected on basis of very low epplicabilicy if technology
was developed.

provesed effort would not advance technology to a degree that
is not available or is being develocped.

vas rejected as technologcy has primarily been investigated.
The poteatial does not warrant suppori. Other technology
that would achieve improved resuits are morz advanced in
development.

work is already being dsveloped.

is similar to No. 22 and rejected on the same basis --
questionable technology 2nd low potential,

is 3 duplicate of Ko. 27

is a duplicate of No. 25

is a duplicate of No. 23

Subproﬁram VI Support to Achieve Coal and Shale Processing and

Combustion Program Objectives

No. 1 is a duplicate of No. 2

No. 63 is a duplicate of Wo. 24

No. 101 addresses thz problem of using perm selective membrane for

sepaerating and upgrading hydrocarbon preduction. Conventional
distillzrions processes are judged to be satisfactory for this

purpose. Cost of research does not match beunefits.




No. 152 supported work in developrment of ceatral fuel processing
and cleanup techniques for applicatiorn in fuel cells. The
panel could not identify specifics of the proposal and did
nct feel that the work even if specific, merited consideration.
No. 134 Hydrogen production by thermochemical processes. Initial
phase of program was included to determine econonic

feasibility. Balance of program was not recorstanded.
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