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tilizatien to suoply U.S,. ener

gy needs will ret
TCﬂt&l control in view of the severe environuen:
cih control. ;
Burnine coai'for the gonsration of elictricity, cermbtined with stack gas cleaaing, of;
the most assured seluticon, in the shert term, £ the proodlem of satisfvring consumer dem-
for pewsr uzniar existinz snvirenmeantal censtraints. In catrast to some. ''solurions" tha
have be2n rrooccosed, stack gas cleaning has the distinet advantage of oe1ng adaptable to -
it roxr y of thes2 plants, tie ozly current alternative is to bur
—ust be imporied. itiwour gas cleazning, compliance
he use of up to 130 ~illicn tons of coal per year by
ning cre in the process of {ield develorzz=eont and dem
Dects can soeed wite-szzle application. Work is nee
Toduct prcduction, ’S“LiC"t’ cn to smaller industrial
sment., Within the lizited time frzme for meeting th
cnd complying with envi cn:antal regulations, dozmestic
wtilized caiv if a concentrated effort is made soon
steck gas cleaning, '

>

fine particulates ezdé hezardous pollutants require <

tisiv comaestic needs. Total retrofit
t he pessitla. ‘hus, presTams for cle——
o?cd to supply utility recuirements ar
rs. This techrology will =mzintain the
hus pe implemented with little or ne che

z
applicaricn to rel
of co2l {both ohv
as reguirazonis

physicel charzcterisc )
of the national erergy sys

a=d c:e:i:al) will

Clesn Qimer " gasspus . fua2ls ro mesr furture dozestic decand for these fuels will v
provicdez trow - azoat e environmentally sound cczl conversion and shale oil recover
syste=s, Trhes. oot 1 be adecuately developed te imsure their envirenmental inse
at the time cof reializaticn, Also, zlacuzte waste disposal and by-prodv
utilizazica =ethoés wi e developed to enhiance implementation of thase systeTs. '

This prowmosal wilil obtain the above objectives by federal funding of the followi
"erash" RiD procraa {in nillioas):

FY-75 FY 76-79 Post-79 rTotal

118,694 240.69%6 - 359,330 -
This maxinun rt, while providing tue ifunds for the most rapid developzent of teche
nology, will associated with major uncertaintics regarding the timely assenbly and’
utilization of needed pe scunel and nardware to implement the prozran. This risk may:
produce & wiste of obligated funds and a lack of important rnew technoliogy development:
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1d cxpanded domestic fual utilization te supply U.S. energy nveds will require
weand ner imrnseed envirenmontal ceoatrol in view of ithe severe envirounmencal

-h would ceody without such control,

ioz, in the short term, to the problem of satisfving consumer deman
irs environmental constraints. In contrast to sore. "sclutions™ that
. pas cl2oning has the distincet zdvantagze of being adnptable to

Y is

U1}

S. Toyr uaay of these plants, the only curreat alternztive is to burn
ar gas, =ueh of which must be imported. Without gas cleaning, ceompliance with
zrds could praciuede tha use of up to 130 million tons of coal par year by 19735,
es Ior stzaca zas cleaning arve i the process of field developmant and demen-
orik cn zpgiicanicn ospaects can speed wide-scale application. ¥Work is nseded in
ste dizrosal end bv-product production, applicaticn to smaller dindustrial
vanceod precdss develeopment.  Within the limicted tinme fraze for nmeeting the
ni for electwicity and complving with eavironmental regelations, domestic hrigh
ar coal gan De Iul Iized calw if 2 concsntrated effort is made soon to
commeérciasizatis zas clizaning.

mestic needs. Tot2l retrofit and
ibla. Thus, progcrams for cleanin

1y uvtility recuirements as wel
will wmainatain the

th little or no changz

Cand g na : ture domestic demand for these fuels will be
1zveleopmant of environmenrally sound ceczl conversion and shale oll reccvery
» systens will be zceguately developsd te imsure their envireamental integricy
rechnolezy cormeaxcializatien. Also, zdequate waste disposal and by-product
thods will be develcoped to emhance iwmplementation of these systems.

rorosal will obtz2in the zbove objectives by federal funding of the following
nrosram (in millions):

F¥-75 FY 76-79 Yost=79 FTotzl

§ Gty

118.694 240,696 - 359.330

a effort, wnile providing tihe funds for the most rapid development of tech~
.1 be associated with major uncertainties regarding the timely assenbly and
. of necdad perscnnel and hardwore to implement the program. This risk may
raste of ohligated funds and a lack of jmportant new techmology development.
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ENERGY RESEARCH AND DEVELOPMENT FACT SHEET (Continued)

ior equipment, Indicate dates by Fiscol Yeer and Quarter).

2. DEVELQIMENT LMULESTONES (number cach consccnticelv)

(lirid Tishe af Milcstoae to G0 clivruciers and sjraccs)

b. DATES

Start i Compicte

Fr | o i FY 1 O

Plant Tevalooment/Utility
Inz Ferwiculate Coatrol Demonstration/Utility
Plart/Industrial

Far+iculate Demosntratien/Industrial

=issicn Control Demonstration
onirsl Zemgnsiration/Limestone
Plant Development

ntrol Demonsiration

Zevelopment

Tencnstration

2veloprent of Advanced S0y Control Systems
of Livanzed SO, Control Systems
izn of Inliuctrial Zoiler SOy Ceontrol

Cewelopnent of Wollman-Lovrd

wellmzn-Lord Demenstration for S0y Control

Pilz< Plant fox Chemicel Treatment of Coal
Tramlzzl Treatment of Coal Demonstration

Tilzst Flant for Magnetic Separation of Pyrite from Coal
& of Conversicn Process Control Components
ng Develooment for Shale 0il Control

ngineering for Feflnery lHydrocarbon Recovery

b

z.onatretion of Refirery lydrocerion Recovery

u2l zonversicn Irocess Phase Separation Technology

Y o DY

| 1os
| b
76
73
78
78
J75
177
175
77
75
77
75
76

79
79
75
178
77

27.°
28. .

29.

34,
35. -
356, .




eyl of Effort:
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ORRIRLY

asaan
* v 1
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] sacaces
- Wiate

ATES 3. DEVELOFVENT MILESTONES tenntinet)
T .

il Corrridete
L
I Fy i@
.T_....__-

tLimit Titte of Silestone ta 60 charccters aid sauces)

75 26.

i c

|; 77

|76 27. Demonstration of Refinery VWaste use in CATS | [ -
P
G

~ (4]

|
173 28.

o
|-J
Q

an T3 ¢
78 - . . . < cpess . oo i
29. Lab Experimentation on Lime Sludge <jtilization i 78
76 . =it . i :
' 30. Pilot Study of Gzsificaticn By-Preduct Recovery ho7s i
76 - e e B
2i. Demenstration of Gesificaticn By-Produet Utilizatien -S|
177 e wesos . : i
'} 32. Developmont of Strip Hining Reclamaticn LOTE
175 . . - ; . : !
| 33. Enginceoring Development For lsw Sulfur Uses i 75
77 . v s i
k. Demonstration of Sulfur By-Product Uiilization P73
75 —z . . . -
.| 35. Inginzering Development of Hiph Sulfur Combustor 73
) - i .
177 . = vison . 3 :
l 35. Demonsiration of High Sulfur Cembustor 78
75 ;
. - !
76 . : :

77 o
7 ~ zz
|
. . e

78 . ' i
|75 i
79 i
79 !

. ) H
75 ‘ : h !
78 ' ! f
77 i i

{
1
il
}f fConZinne on sepansie siieet} LI .




ENERGY RLCSZARCH AND D-VELCPMIINT

FACT SHEET (Continued)

S SUSNIMARY OF FUNDING REQUIREMENTS-Federat Governmant Caly (in miltions of dollar)
(n {2 [ e} {.
FY 1972 .
(Non-Add) FY 1975 FY 1975 FY
Requirement Obis. | Ou:laivs | Cblz. | Outloys Ob:s. l Quilmys | Odl=. ]
]
a. CTERATING (Srep.  fordcta) ' i L5
Toial C2trateny Avauirements (from Detoll Sheel) ! !
‘ 7
b, CTNSTRUCTION (Seep.  [for detail)
T el Construction Requirements ffrom Deted Sheet)
c. SOUIPMENT rSvep.  for detad)
Towal Zgwinmient Aequirements (from Detoll Shoet)
. GRAND TOTAL-OSLIGATIONS 118694 87930 66.707
s, GRANDTOTAL-OUTLAYS ma
~

P mamnaraviue nenneey, are pronosed. indicato the amount by yenr of hoth private ond Federal government funding. A brief ¢rse
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TXFNmaximum

7 ofwznLy
{2 sarranaun

3) {4} (€} {6} 7 ol iy

- - B Sulitotat Eatarca To N
1975 7Y om Fy 1372 FY1979  §  pFyioisa73 |° Cortee
| Quttas | Obe. | Cutays | Cutz | Cutioys | Obts, ! Cuttoys ! Outs | Cuttays Ouk, | Cutiays |
i 1 i @ :
K i
1] H
i !_! i
i i i
i = i :
- § - ¥ :s ;
; ! i ;
g !
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. j ! 4 :
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K n6.707 32405 33.684 359,389 - :
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- e o Government Only (1n mlitons of dotlera)

~iunal Ceatrel/i0 and Trace
= 5. - -~
Ziissloms®

t1) {2 (3}
FY 397 .
Nomnagy FY 1975 FY'1976 -
Cols. | Outoys! Obls. {Outlays | Obls, [ Oulyys
TOTAL tCurry forue=t
P surm.mary sheet) 3

i0.14C ;.200 N
4,162 1162 :
2.850 L.542 ]
1.067 .284 3
2.025 1.935 -
1.26 b.128 | .
3.0 .5

1.15 9.2

0.6 0.6 (
11.5 | © }0.345 '
2.llq : 1.495

5.75 3.25

0.974 0.767

8.7 0.5 |

(Contlr ue




Level of Effort:

T3 AN P,
O oRsERLY O eRmeS-05 i
. L]
(4) {s) t7)

. o SURTOTAL H )
FY :?77 FY 1978 FY 13;5.72 i c.
Obnls. | Qutleys § Ob's. | Ouslays Obts. Qutlays !
l I

KAY
«

e
(o]
o

(%]
’

(¥4 )
o
(w)

1.542
1.284

‘1.135
1.438

3.45
0.25
0.345
1.495

0‘384

" {Conth e un Scpamte Siweet)

0.345
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SNZTAGY RESTARCH & DEVELOPNMENT FACT SHEET {Continued)

v A P e
TAILOR BN

1TEN

AN e ra?f o easeed G0 ehargcters and anaces)

)
FY 1974

(Non- Al
Ciiis (Ou:l..w:

NG RE SUIRINVINTS~ Feeural Government Oaly (in mitilions of doliars)

)

FY 1975

(3;
FY 1978 ‘

Ouls. {Outlays | Obis, 'Ouuav; o]
TCYAL (Curry fomnant
O AN ey 2eet) o>
il Treatneat of Coal® 7.74 2.3 2.

wnlizel & Chemical Nerovel of Sulfur

s.ien® Mognetic Separation

Torrireisn nnd Process Control

-

ion and Disposal of Conversion
at llastes

aTsved nas-selid-liquid separation
: 5 3

Disccsal and By-Products

2
‘

maastration of Centrol

troleun Refining livdrocarbon

9.15

0.7

7.5

1.648

0.828

0.5
5.0

2.013

0.2

13.C

11.6

1.64

0.82

[1.15

(Conilr ue on Sen




Y 1977
Cur. ;Cu:iavs

Obs,

FY 1879

t

Levelko! Effoct:
T} LAY

T oruonLy

—

Ll

N

tn

SURTOTAL
FY 1020529

Chte. Crazleys

IRENTIFICA

el R LT

rels v W,

DTl OT=D T~ 12T - T

n

PUENY

b3
1.0

13.002
11.697
1.645-

0.825

5.0

1.15

.
. (Coniir e on Separate Slwect}

13.002

{1.597




ENERGY RISEARCH & DEVCLOPMENT FACT S

AT T aw e s e r g ste e e en
CCF RUNDING RIQUInLIN

NS Foderdt Bovernement Only (fn rallllong of dollars)

(1)

ZET (Continuzd)

2) (&}
. FY 1972 -0
1TEN (No oA FY ':975 FY 5976 F
C M e mat S e xeced C0 eharcelens and anaeer) Qlils. (\C--.:X.'ys Obls, : Quzlays Ools. Cullaye. Ohis
TOATAL (Carey foricant

tes srasriniary ahest) O

~

21 eblisotions assume at least 507 demo

T

|

|

1.15

0.163
4,025
2.0

16.90C5

Istratipn co-unding

0.767
4,6
0.18
2.939
3.0

bv thk priv

N

Y

Tﬁ

0.76°
5.6
.22
!
i2.,98¢

te sedtor,

tCantlr u» or: Se;
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9.22 f0.22
1,239 2.909 2.229
i
2,666 2.606 2,666 i
5€4l0L.
1
i
E i !
It ]
i .
l L
! ?-‘ i
] : !
: i !
I % *
1 i
Pl s or Nepamite 8heol) ’ Pooe 3 e 3



DI

TPaAUT SHELT

DryvCLaiiiin

N TRTIFIC A0 L0l
05=-006-0)H-05=12=75- 5513}

15 ;_:n_;! G mmu\L lh 1
.llrnl

plhaal_aed sh
lrmrovie i
—_—— K

camessee ¥

Jlcy Autharitvy; Burvnn

i OUXLJtJUH

o rors [Ran 30
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er of COﬁDLL‘LlV; e and sole source con-

}Cowuv. txacto

Yover/lionsante
l County:

s dniraets ~oand

Couaty:

T County:

3 Couﬁw:

No rmorg the

nd Ra more tnze 700
ind 3008 per huaeh

Sricfiy outlirs raty
Ha ROl
T3V 2wl
whizh ruy haLe 10 e asnuirad

o' Ve

nire

or CONSIrUCIoT. .

i Hethods for assuring the cnvirenmentally acceptable combustion and
iu ilization of domestic fuels will be reduced to commercial pr..ct1cc.
" Processes will be develoned ard demonstrated for improved control of
| particulate, sulfur-oxide, and hazardous pollutant emissions from

I combustion flue gascs. lietheds for environnentally sound coal

seand scon
wan,

; conversion and shale 0il recovery will be reduced to comnercial

! practice. Technology Zer the physical and chemical separation of

i pollutant - forming ccnstituhuts from cozl will be demonstrated.
Methods for assuring thc snvironmenial integrity of major conversion
technologies will be l-:vclc:pc:d, and conversion process by-product
rccoxe""t111:au10n will be <developed. TFilot-scale and demonstratio
(50% co-Zunded by the private sccior) facilities will be constructed
for major technology d°\e1op“ents to supprort program objectives.

i
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Continucd and cipanded domestic fuel utilizatien to supply U.S. energy needs will re
developiient of meuas for impsoved environmental contrel in view of the severe environneér
drevavlation whiica wonld witliout sueh contrel. *

Purning ceal fer the gencration of electricity, combined with stack gas cleaning, of,
Lthe most. assured solurion, in the siort term, to the problem of satisfying consumer demas
for pover under existing environ-ental constraints. In contrast to some “solutions" th:
have been proposed, stack gas cleaning has the distinet advanteoge of being adaptable to
existing peuer plants. Yor many of these plants, the only curreat alternative is te bur
leu=-sulfur oil-or gas, wuch of which must be imported. Without gas cleaning, compliance:
clezn air stondards c0J1J proclude the use of up to 150 niilion tons of coal per year by
Sceveral ﬂ*or;uues for deCL 2i8 cleaning are in the process of field development and dem
siragion, Lut v ,;ion aspects can spead wide-scale application. Work is nee’
‘the arcas of wua and by-preoduct preduciion, application to smaller industrial
boilars, and zdw Jnccd prDCuSS develvpzhnt. Within the limited time frazme for meeting th’
incressins deona for eluctricity and complying with cnvironmental regulations, donmestic
and madiuzi-zullur o can Se fully vtilized only if a concentrated effort is made soon
facilitore the commercialization of stack gas cleaning.

¥urure control reguircments for finme particulates and hazardous pollutants require s
control technolozy developments ian these areas.

"’
o |

lone will not completelv satisfy domestic needs. Total retrofit
zly small -fuel usars will act be possible., Thus, programs for cle:
c hemical) will be deaveloged to suppiv utilicy Tequirements as
i and commercial users. This technology will maintain the

2e coal and could thus be impiemented with little or mo chal

41
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Clean licuid oud goseous fuels to meet future domestic demand for these fuels will b
previded from developrent of environmentally sound coal conversion and shale oil recover
systezs. These svstens will be adequately develeped to insure their envirommental iate:
at the tirme of teehneleosy commaercialization Alse, adegquate waste disposal and by-produ
utilization =methods will be developed to cnhance iuzplenentation of these systens, '

Risks zn? tnicertainties inhercat to the achicvement cf the above goals will result £
lack of prugres develeopzent funding. Minizizaricn of the program uncertainties will be-

achieved threugh tie initiztion of the strong and orderly federal R&D progran shown below
(in millions):

FY-75 FY-76-79 Post-79 Total :
69.459 187.6215 4.599 261.5785

This progra:: will provide the technology needed to continue znd expand domestic fuel

Teserve utilizatior to meet domestic energy needs while maintaining acceptable env1ror:er
quality,
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nued and expanded domestic fuel utilizatien to supply U.S. energy neceds will requirte
ut of means for improved cavirommontal control in view of the scvere enviroamental
an vhich would ocelr without such control.

ng coal for the gencration of electricity, combined with stack gas eleaning, ofiurs
assurod solution, in the siort term, to the problem of satisfying consumer demand
under existing environmental constraints. In contrast to some “solutions” that
proposed, stack pas cleaning has the distinct. advantage of being adaptable to

pover plants. For many of these plants, the only curreat alternative is te burn

., oil or gas. much of vhich must be imported. Without pas cleaning, compliznce with
standards could proclude tiwe use of up to 150 rillion tons of coal per vear by

irocesses for stack gas cleaning are in the process of field dsvelcpument and demon—
but work on epplication aspects can speed wide—scale application. Work is nuveded iz

. of uaste dispcsal and by-product preduction, application to smaller industrial
and advancad process development, Within the limited time frame for meeting the

15 denand for electricity and complying with eavironmental regulations, douestic hink

-sulfur coal cen be fully utilized only if a concenirated efforr is made scon to

.e the commercialization of stack gas cleaning.

ey~

‘2 control reguirements for fine particulates and hazardous pollurants require streng

cecrnology developments in these araas.

gas clezning alone will not complerely satisfy domestic needs. Totzl retrofit azd
won to relatively small fuel users will not be possible. Thus, programs for cleaniszg
{both phwesical and chemical) will be daveloped to suppiy utility requirements zs wall
rements for dndustrizl and commercial users, This techmology will maintzin the
characteristics of the coal and could thus be impiemented with little or no chaaze
itionzl energy systen.

1 liouid znd gaseous frels to meet future domestic demend for these fuels will be
irom development of envirommentzlly sound coal conversion and shzle oil recovery

These systems will be adequately developed to insure their environmental integrity
ime of technology cozmarcialization. Also, adequate waste éisposal and by-product
ion methods will be developed to enhance implementation of these systens,

s and uncertainties inherent to the achievemont cf the above geals will result From
progran develepment~ Ifunding. Minimizaticn of the program uncertainties will be .
through the initiation of the styong and orderly federal R&D program shown below

ions):

FY~-73 FY-76~-79 Post—-79 Total
69.459 187.6215 4,599 261.6795

graa vill provide the technology needed to continue znd expand domestic fuel
utilization to nieet domestic energy needs while maintaining acceptable environmental
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Raguirement

(1

‘FY 3074
(Non-Adid)

Lveresenert Lty fon raillione of Zullers)

2)

Fy 1278

Obis. | Outiays | Obls. | Outlays

(&4

FY 1278
Obis. | Outlays

Y

e

. OPERATING (See g, for detall)
Toral Orereting Recuircments (frem Defail Sheet)

. CONSTRULTION (Ree p.  for cetail}
Teont Comiruction Roguirements {from Detall Shect)

COUIPNIENT (See p. for dvtail)
Toua! Eguienent Requirements (from Dctall Sheet)

. CRAND TOTAL-CBLIGATIONS

GRAND TOTAL~-OUTLAYS

Fatrd
t

69.459

76 .535

11.C42

1 If gzoperative pregrams ore proposed, indicate the amount by vedr of both private end Federal government funding. A brief ¢
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CERGY RESZARCH & DSVELOPMENT FACT SHEET (Continued)

~ CFFUNDING RECUIRINT

SNINTS=Federal Government Only (in militons of dollars)

{1 (2) (2 <
FY 1274 1
£ <
) 1TE (Non-(\dd) FY 1978 FY 1976 FY 1¢
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ENERGY RESSARCH & DEVEZLOPMENT FACT SHEET (Continued)

DUINIAVIINTS - Feleral Goverrerant Qaly (in milllors of dollare)
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Continued = 1
develozmont of 3 ¢ enviroamental coutrol in view of the severe environ-e
cegradatisa whish would oc:ﬁ: witiwut such conirol.

Burning coal for the gensra
the mest assurced solutien, in th
for powaor under cuisting eavirenmen
have been proprosed, scack gaa cleznin

f electricity, co=dined with stack gas cleaning, ¢
Tt term, to the prodlen of satisiyving consumer de:c
1 constraints, In coatrast to some "solutions" tt
g has the distinct advantace of being adaptable tc

existing rowar pizats., TFor many of these olants, urreat alternative is to bt
low-sullur cil-or gas, nmuch ol which must de irpor wout gas clean’ﬂg, comzlianc
clenn air stzndarcs could praciude the usz of up t iliion tons of coal per year z
Several processes for s:iack gas cleaning zve in th of fizld cevalopzent and de
stration, bur worx on zppliczticn zspects cam sp2 ale 2pplication. Work is nc
the arezs of waste disgesal and br-product preducti iicaticn to smallier indusctris
bollecrs, d zdvan rocess d2velopment. Within th nited tize frame Zor =meeting t
11crc;s' lectricity end cexmplying with enviromzental regulacricns, domest:
and nr=c czn be Iully utilized only if a concentratzd effert is made soor
facilit ization of stack gas cleaning.

Future comtzol raquirezents Zor fine pariiculzies and hazardeus pollutants require
control technology cdevelormenis in these areas,

Flue ga3 clazni 1 not comrletelw satisiy dexmastic needs. . Total retrofi
application to rela frel users will not bte peossible, Thus, programs fer cl
of coal (beth chvsi 4 2ical) will Se develeped to susply utility recuiremencs :
as reguirements for industrial and commercial users. This technology will maintain the
physical charzcteristics of tiae cozl 2nd could thus te io plencnted with lirtle or no cf
of the naticnal energy systen.

Clean liguid znd gaseous fuels to meer futurs drmesrir dermand for these fuels wiil
2 o]

hl
provided frem & ﬂrxl‘cq__uc;]’y sound ceczl conversiecn and shzale oil recewe
systens. Those systexs will be zdeaquataly developed to insure their envirennmental ins
at the ti=me cf technology commercializatioa. 4Also, acdeguate waste disposal and by-prod
utilization merhods will te cdeveloped to enhance izclezznctation of thase systezs.

The above progran will bte Zunded at the fellowing minimum level ¢f effort (in
millions):

F
FY 75 FY 76-79 Post-79 Total

33.992 141.555 65,039 237.586

This minimal level of fundizz obligations for achievement of progran objectives will
the time required for tecnnology daveioprent. The tine extensions coupled with futur
fedoral funding lewvels zna priorities may produce 2 high uncertainty on the adequate
develouﬁent of nceded energy P %s! prograns.,
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ENERGY RESEZARCE AUD DEVELOPMENT FACT SHEET (Continued)
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Oufts.

3]
FY 1574
{Non-Acdd)

’ Qusilays | Obls.

UNTMARY QF FUNDING RECUIRIMENTS=Federal Governrent Only (in miillinns uf dollors)

2}

FY 1975

Qutlcys

3

FY 1976

Obls, Ouslays

w’
FY 197"

Obls. {Ouv

- -

AATING 15 e Fo2 Torsletsll)”
Tl Opwating Requirements (frum Detall Sheet)

. CONSTRUCTION (See p. for detell)
Teoie Cgnutructhion Requiren:ents ¢from Detall Sheet)

. ITIUIPENT (See 8. for deterl)
e

e Sguinnient Ancaitemonts (frarm Detall Sheet)

. GRAND TOTAL~GBLIGATIONS

. GRAND TOTAL-CUTLAYS

i

43.955

335.2903

Cm e e pen Aeaivaned Inelicace thie amonnt Sw vaar of hoth orivate nned Federal envernment Tonmdi-a, A lrigl dracrin
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ENERGY RECSEARCH & DEVELOPMENT FACT SHEET {Continucd)

TAILCF FUNDING REQUIR

NTS=Federat Governmens Only (in mitiions cf Jollare)

M 21 3 (3]
FY 19724 - - ) e
ITER (Non-Aee) FY 1975 FY 1976 FY 1677
(red item rol fo excerd 572 charartere ond spades) Obls. ! Cutlavs Dbis. ]‘ Quitays | Cbls. Qutiays Obls. OQvutla
TOVAL (Cu—y foruard .
to sumriaary sheet) >
= azs Coatvel Tochnelooy
Ae Faorziculate/Electrical Power
Jenmerazisn® 2.500 2,975 2.975
e Tmcriculate/Industrial & Conmmercial
lruarensT 2.009 2,000 2.000
~3 o G=her Polltiant Control Technolory

~nzool Techaclogny

. Pilot Pleat

Cmission Centrol™®

_and Trace

1.500

L4060

0.849
0.7

0.5

0.7
1.5

2.0

0.363 40.36

1.0
0.74
2.25
0.425
4.5

3.0
0.74
2.25
0.25
8.7

2.000

.500

0.849

.750

.500

110.849°
Q.7

4,0
3 0.363
3.0
0.74
2.25
0.167
0.5

(Cuntlr s o Separate hee




Level of Effort: IDENTIFICATION nausis2n
O maxmaung . §

L. - -1 L~y -
S oRpEsLY S -CL- 0T -0S-1L-13~ S~

R

5 mnaem
(2 sy - {6y mn {3
1 . SLBTS Lancs 70
& FY 1977 FY 1972 FY 1972 AR A aé‘é-f:p-_arsﬁ
asiays Qols, | Outlays 1 Cbls, { Outlays Obls, | Outlaysy] Oulz. Cutiays Obts, O.lays
2,975 3.500 3.50¢C 13.500
2.000 2.00(‘;l 2.00C 2,000
. .750 L7580 750 730
.500 1.000 1.000{ 1.000
130,849 0.84¢! 0.849 ' 0.849
Q.7 0.7 0.7 0.7
4,0 2.5 2.5 0.5
9.363 -1 0.363 '
3.0 3.0 0.3 0.6 |
0,7& 0.74 0.74 0.74 -
2.25 2.25 u
0.167 0.1673 0.167 H
Ol s
‘Cor:tlr we on Separale Sheet) Page 3 of 3




ENZRGY RESZARCH & DEVELOPMENT FACT SHEET (Continucd}

MUCE FUNCING RECUIREMONTS —Cec

eral Government Only Zin =fitions of dotlars)

(1} t2)
FY 1974 -
ITEM (Nom-Adtd) FY 1978 FY 1376
(N Lo o o excend € characie= and spaccr) O3, Qutlays { Obls, lOu:'avs Obls. | Outlay:

TOTAL (Comry Zorward

to sumirnary shicet; D

5.2zl & Chemical Removal of Sulfur
wrzdieat liegnezic Separation

R

Z-ower<lon end Process Coatrol

I Petroleunm Refining Hydroca awvn

and Dispesal of Cenversion

1.819
0.5
0.125

1.0

0.29

0.625

D.45

0.25
0.725

1.0

0.25

of

L.819
0.5
0.325

3.0

0.5

2.0

0.25
0.713

2.0

0.2

| s

1.81
0.5
.25

2.0
0.78
0.71"
2.2

0.25.
0.49.

1.25.

" (Contir ue on Sepy
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Obls. [Outiay. § Oblz. | Qutlavs | Obls. | Outtoys | Obts. ! Outtaysi: Oble, | Outaye L N N L T S
] c
S — i o
i T
i ’
.819 1.819 1.819 1.819 3. 638 i !
i1
.5 0.5 0.3 0.5 i
.325 .25 h
.0 2.0 2.0 2.0 (9.2 f
..5 0.78 0.78 0.78 12,517 .
.5 0.717 0,717 0.717 1.0
.0 2.2 .717 717 .717 t
.25 0.25 0.25 .
.713 0.496 0.£95, 0.496 ,
i
0 1.25 0.25 0.25 0.5
)
i
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ENERGY RESIARCH & DEVELOPMENT FACT SHEET (Continucd)
TATL OF FUNDING RECUIREMENT

TEM

L0 e not fo excce? 1) ehoracters and spaces)

()
FY 1274
[Non-Add)

Qbls, Outlays

S--Federsl Governmen: Only (in milllons of doliars)

(2)
FY 1975

Obls. | Cutlays

3 (<)
FY 1876 FY 1977
Obis. Outlay: Oblx | Jutl

TOTAL (Curry forurand

fo summary sheet) Pe
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9.5

4tratiTn co~-funding| by
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lintagral part of the naticnal progrem to obta

chnology cevelomment and sucporting research in coal and shale

rrocessing and corbustion are proposed. This. sub-program is an

tain e::ergy from dome:

rescurcas of coal and shale in an @viro?:-.‘entz'_lly—accep‘.:able ran

Th2 work in the present sub-program 1711l be @one on a lzboratory

scale, thus recuiring cnly rodsrate cost while still providing ti
necessery tests, data cn raterials, ccrponent develcoment and
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onr.onr and surporring raceareh in thege arvcas. The chemical processes, kinecoaic
.c dara, equiproas components and materizls recuirad in 211 the various types
e precoessiaf sYsIens have nunerous common features and arc not truly separazble

co another. Taus, these are a1l treated tobcuner in this sub-pro raa.

basic feasibilicy of producing gas and o0il frenm cozl and shale has already beazn
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equinment for filtration and separation/purification processes is needed.
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sent suk—pro ran is that the other sub-prograz
rsued economiczlly or rationally without par:

in these arcas. The chezical processes, kir,
and thermodynanic data, equipment components and materials required in 2li the various tyPE
of coal and shale processing systems have numerous common feztures and are not truly separd
from one system to another. Thus, these are zll treated together in this sub-program ’

repecated here. The justificatien for the pr
. in this coal and shale program < uld not ba
technology development and supporting reszareh
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Although the basic feasibility of producing gas and oil from coal and shale has already
idemonstrated, ultimate economic practicality:of these-enerry:sSources m-: devend either on' t,
“development of new procedures for at least part of thase processes or on the gradual improv
of existing procewscs, materials and equizszent., Specific zreas where technology developien
2nd support research are needed include: : .
A. Eouipoent “5"&'0“::

The cbjecrive oI ch

[a N ]

g ecuipzent developmant pregram is to develop jindependent of pilot &
s

demonstra tion Pz » new relizble cezl injections systems for high pressure, char and.
withdrawl syvstems, solids monitoring Instruzents, valves and other key componeats raquil
for coal p*ocessirg. . :
{1) Lock hoppers, sealing devices, valves and slurry pumns used to f£ced coal intec pres.
_reaction vess2is have been found sudbject to freque ailure. Relizble feed devicd

zs

s
well as reliabla devices to clscha ge char and ash from the reactor.

(2) Improved eguipzment for filtration and sepa*atlon/yur gtlon processes is needed,

(3) Instrunentztion is needed For continuous monitoring and managing of 'solids and gase
du high tezperzture, high pressure systcems. . :

{4) 1Improved staeck gas cleaning devices are needed, 25 describad in the subprogran on
environnental aspacts of cozl and shale processing and cowmbustion.

.B. Materials ) ' . " A ‘

The objective is to develop methods for service life prediction, test methods for mater
and improved materizls for coal 13';:0(:#—55:1.“‘7 equipnent.

(1) .Improved zzterials are nceded which can withstand the highly erosive, corresive, ¥
temperatute, nizh pressure environments used in conversion devices. Critical properti.
include: -

(a) Resistance to erosive wear

b)) Resistance to stress corrosion cracking

()} Resistancz o suifidatica and other ganeral corrosion processes

(@) Stabiliz wwhan in contact with =olten sia az and coal ash/materials

(e) Resistance to various typ

2s of slcow nechgnlcal failure
(f) Insulating properties in firebox refractories
(e) Heat transfer cheracteristics in heat exchange tubes ‘
(2) Short-time m=theds zre needad which will aredict loag-time mechanical durability :
‘reliability of zarerials ia highivy erosiv;, cerrosive eavironments. Better oezsur
and methods of measuring crizical properties listed above in Section B.1, a-g, are
needed to allow improved screening of materials used in conversion devices. i

C. Dita compilaticns, handbooks and analvses

The objective is to advance the development of coal proccs“-ng by developing a technzce
-design and economic information data base.

2

(1) Data collecticns and measurerments are necded on

. (a) Properties of coal .

(b) Kinctic and thernodyanazic data on process chemistry of coal conversion
(e) IKinetic and thermodyasmic dote on sulier compounds and other pollutants
resulting from coal couversion

(?) Handhoeoovs and nealnariang A€ (dat o Coav pnccnerfon avrmne
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aentation is needed for continuous monitoring and managing of solids and gases

1 temparatura, high pressurs systens.

xd stack gas cleaning devices are needed, as described in the subprogram on -
wmental aspacts of coal and shale prozessing and cowmbustion.

Fo
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«d paterizls for coal processing equipment.
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'ed caterials are neaded which can withstand the highly erosive, corresive, high
.» high pressure environments used in conversion devices. Critical properties
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‘tance to s=tress corrosion cracking

‘tarce to sulfidaticn and other ganeral corrosion processes
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(5)
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(3
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{(a) Enginccring data books on coal conversion processes should be published

{b) Coamputer rodeling should be done to evaluation conversion processes and to de
where greater accuracy is nceded in data.

*
-

Standard refercnce materials are need to aid in chemical analyses for trace pollut
and toxic efflucnts from cohl or shale coaversion.

Contral information center is neceeded t¢ provide ready access, probably computer-
to all data related to ceal conversion. -

Anzlyscs of ecenomic and manpewer implication of coal conversion programs are need

Catzlvsts and chenical kinetics for coaversion processes. .

s are neeced for methanation, cozl gasification and 11oue‘actlon,.

the chexical tics necessary for improved ccal processing systems must be develc

(1) lethanation catalysts and processas n2ed censiderable work, ineluding

{a)} DMecchanism of sulfur poicening or trace cmetal poisoning of prescatly used:.
based catalysts @ad way of altering the catalyst or the process ctrean tc
such poiscning ‘

(b) lMethods of increasing heat flow from catalyst

(c¢) DMethods of alleowing methanaticon catalysts to operate at a higher temperac
8004 methane yield, including methods of preventing carbon deposition at
temperatures. .

(d) Alternate methods of merhanation by catalysts flowing in a process stre:
conversion cf prcducer gas to methane in one step, and ron-ca;alytlc metL
methods relying on vibrational excitatien.

Improved catalyst
hine

Catalysts for coal lqueract1on processes need worL to establish optimum »Oﬂdltlot
develop improved catalysts, includirg :
(a) Cobalt =mclybdzte catalrsts for Synthoil process
(b} Catalysts to improve hydrocrzcking processes and the up-grading of coal ¢
© liquids.
(e) Izprovead catalysts for Fisher-Tropsch process
(d) Other coal liguefaction catalysts

Nt

Catalysts for the shift reations in high BTU processes shouaid be optimized.

~

Basic studies of chemical kinetics are nceded ircluding studies on:
(a) Physical/chenmical mecdificatioas of coal to control its reactzvxty (pretrea
coal)
\b) Combustion of coal with pre—t eatrment or additives being applied to reduce
tant emissions. '
(c) Kinetics and mechanisms of hydrogenation, carbonization and me;hanatlon re;
in conversioa of coal
(d) Reaction of char with carbon dioxide flue gas to yield fuel
(e) Extractive-distillation prcces: for °<n/co;1 oil separacion
(f) Datermnination of properties aad constituents of coal- derlved liquids and r
of polymerizacion and depclymerization.
(g) Developmeat of liquid/solid scperaticn methods by filtration, p;ec1p1:atlo
cenctrifugztion and use of hydrocisnes. *
{(h) Xineries of reactions by solids in contact with gases, including fluidizec
dilute phase or entrzined beds, aad fixed beds. )
{i) Kinetice of coal aznleseration

(3) Side and co-product reactions from trace amounts of nitrogen and hydrogcnj
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e omnnnere BEU, and basis for proeredmg in face of (17U, Quantiatn data <fiouid be twed to the fullest extent.
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Enginecring data books on coal conversion processes should be published

© Computer modeling should be donc to evaluation conversion processes and to geterming
where greater accuracy is neceded in data.

ndard reference materials are need to aid in chemical analyses for trace pollutants
toxic effiluents from coal or shale conversion.

rral information cent;r is neceeded to provide ready access, probably computer~aided,
211 dnta related to ceal conversion.

lyses of economic and manpewer implication of coal conversion programs are needed.

lysts and chenical kinetics for conversion processes. . .

oved catalwsts are needed for methanation, coal gasification and lique faction, and
cherical kincorics necessary for improved coal processing systens nust be devaloped.
‘Methanation catalysts and processas n2ed considerable ’ork including
(a) Mechanism ci sulfiur poiscning or trace metal poisoning of presently used nlcka'-
based catalysts and way of altering the catalyst or ‘the process stream to avoi

. such poisoning
. (b) Methods of increasing neat flow Erom catalyst
o me t

{(c) Methods of allewin ethana icn catalysts to operate at a higher temperature witl
good methane yizld, including methods of preventing carboa deposition at nighsr
temperaturas.

(d) Alternate metrhods of mathanation by catalysts flowing in a process stream dix
conversion of prcducer gas to methane in one step, and non~catalytic methar a tic
methods relying on vibrational excitatiom.

alysts for coal llaLefacglon processes need work to establst optimum Condltlons and

relop improvad catalysts, inciuding N

(a) Cobalt molybdate catalysts for Syntho 11 process

(b) Cataivsts to 1ﬂprov9 hydrocracking processes and the up-grading of coal derived
© liquids.

{¢) TImproved catzlysts for Fishe -Tropsch precess

(d) Other coal liquafzction catalysts

'

:alysts for the shif: reations in high BTU processes should be optimized.

‘ic studies of chemiczl kinetics are needed including studies on:

(2) Physiczl/chenicel medifications of coal to control its react1v1ty {(pretreatmeat o.
cozl)

(b) Combustion of coal with pre~t ezatrment or additives belng applied to reduce pellu-
tant enissions.

‘(e) Kinetics and mechanisms of hydrogenation, carbonization and methanatlon reacticas
in conversion oi coal

(d) Recaction of char with carbon dioxide fiue gas to yield fuel

(=} 'Extractive-dist:illation process for ash/coal oil separation

(f) Determination of properties and constituents of coal-derived liquids and rates

' of poxymcrlzatlo1 and depolwmerization.

£8) Development of liquid/solid scparation methods by filtration, PIEClPluat’OH,

' centrifugation arnd use of hydroclones.

(h) Kinetics of reactions by solids in contact with gases, including fluidized nec=,
dilute phase or entrained beds, and fixed beds.

(i) Kinetics of ccal agglomzration

{3) Side and co-product reactions from trace anoun;s of nitrogen and hydrogean in

- .
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(4)

(5)

DQ

(22

(3
%

Processes which shouid be investigated include

1
(23
(3)

Central infovmation ﬁcntur is neceeded to preovide rcady access, probably computer-:z
to all data related to ceal conversion.

Analvses of economic and manpewer implication of coal conversion programs are neec

Catalvata and chemical kinetics for conversion processes. .
Improved cataliys for metharaticn, cozl gasifiication and licueflzctien,
the chomical xin roved coal processiang systems must be develce
(1) Hethanatioo : : 5525 nood considerchle work, dmeluding
(a) uchanism of fur s iening or trace metal poisoning of presently usead
bascd catalysts zand ¢ alrering the catalysc or the process strean tc

such poisoning

(L) IMothods of flew Ifxom catalyst

(c) |Methods of :ethanzcicn catalvsus te operate at a higher temperat
good merhane yield, including methods of preventing carbon deposition at
temperaturas.

(d) Alternzte mechods of mathanation by ecatalysts flowing in 2 process stlrec
conve rs*on c: producer gas oo methang in one step, aad mon-catalytic mett
metheds relying on vibrational excitatiocn.

Catalrsts for ccal liquefaction procaesses need work to establish optiaum conditior
develep i:r“ovhu zlvscs, 4 uding : :

(a) Ccbal:z yhdaz taivsts for Symnthoil process

) Cauaiysts to improve hydrocracking processes and the up—grading of coal ¢

liquids.
{c) Improvad catelysts for Fisher-Tropsch process
(d) Other coal liquefaction catalysts

Catalysts for the shift reations in high 3TU processes should be optimized.
F
=sic stuiies of chemicel kirnetics are aeeded including studies ont
{a) Physical/chenical medifications of coal to control its raac;mvxty {pretres
coal) .
{b) Conbustion of coal with pre~treatment or additives being applied to reduce
taat emissions. ’

{c) Kinetics and mechanisms of hydrogenation, carbonization and methanation re
. in cenversion of coal )

{(d) Reaction cf chay with carbon dioxide fiuve gas to yield fuel

{c) 'Extraccive-distillation proccass for ashf/cozl oil sevaration

{f£) Detaramination of propertics and counstituents of coal-darived liquids and r
of polvmerization and dupclymerization.

{g) Development of liguid/soliid scparation methods by filtrat ion, precipitatic
centrifusztion and use of hydrocisnes.

{(h) Kinetics of reacticns by solids in contact with gases, incliuding fiuidized
diluta phase or entrained beds, end [ixed bads.

41

5 b
(i) Kinetics ¢f coal azzleneracio
(j) Side and co-product reactions from trace armounts of nitrogen and hydregen
product stream following methznation, in order to avoid awmmonda formation

Process Developm

The objective is to advance the developmont of ceal processing by rescarch on the u
operations of coal proc; sing (i.c., fla:dizcﬁ bed Lechuolegy) and by developing on
processes for producing hyarocarbons Irom coal.

Tast fluidized bed reactions for rapid carboniration or hydroncna 'o

Fluidized bed or entraised fIow cordontion reactions with suliur avengers
Irproved plant "froar cnd” ‘techuolaosy, inclading wew sethods for nhullnb, conveyn
a20d proetreatneat ol coal




- BLANK PAGE




Sl dedbd LCAG LU LU LWL WALV L S Ll
. rses of economic and manpewer implication of ccal conversion programs are needed.

rets znd chenical kisctics for conversion processas. . .

red cataivsis are uneeded for v asification and liQLeFacvioq, and
ieaical hiuztics necessary for improved cosl processing systems nust be developed.
cethanation caotalysts and processas moed cornsidarable vork, in~luding
.a) Mecherdsm of sulfur pofscning or trace metal poiscning of presently used nichal-
based catalysts znd way of altering the catalyst or the process stream to avoid
such poiscninz
<b) Mechods of inmcs
ice

Ze) Methods of sl
el

ha]
temperaturaes.
“d} Alternzte cethods of matha

nation by catalysts flowing in 2 process strean, &
converalo: Ca prcduca: aa L

to methane in oae step, and non—catalytic methanz
nal execitation.

lvsts for coal liguelaction processes need work to establish optimum cornditions zand
lop izproved cetalyscs, including : )
7a) Cobalt molvybdatz ca f
JBb) Catalvsts to i

© liquids.
c) Improved catzlyets for Fisher-Tropsch preocess
(d) Other coal lqueLactloﬂ catalysts

T thoi process
:cking processes eand the up-grading of coal derived

Iysts for the shift reztions im high BIU processes should be optimized.

%
.c studies of chemiczl kinetics are needed including studies on:
i)} Physical/chemical medifications of coal to control its reactivity (pretreatzent o
ceal) . .
%) Combustion of coal with pre-treatmeat or additives being applied to reduce poilu-
tant emissions.
e) Kinetics and mechanisms of hydrogenation, carbonization and methanatlo reacticns

in conversion ol coal

d) Reaction of char with carbon dioxide fiue gas to yield fuel

e} Extractive-distillntion process for ash/cozl oil separation

f) Determination af properties and coustituents of coal-derived liquids and rates
of pol"rer1~-t-c and dupelvnerizacion. )

8) Develorzent ol liquid/soiid scparation methods by filtration, precipitation,
centrifunzrion and vse of nydroclenes. :

h) Kinctics of reacticns by solids in contact with gases, including fluidized d becs
dilute phase or eatrzinesd beds, and fixed heds.

i} Kinetics cof coal ﬂtglc aration

j) Side aond co-product reactisns from trace amounts of nitrogzen and hydrogen in

s
product stream following methznation, in ordsr to avoiéd azsonia formation

ise Development.

r;

bjective is to advance
tious of coal prosess
sses LoY producing by

dovelopnont of ceal processing by rescarch on the unit
i.e., fiuidiced bed technolezy) and by developing new
arocarbons [rom coal.

which should he investigated include

. flvidized bed reactions for rapid carboniraticn or hydrorenation
Hzed bed or entraiced f1ovy eorlantion reactions with sulfur se cavengers

awved plant "frear oo™ “techonlacy, Incleding uew methods for handling, conveyance
jelreatewnt ol coal




n

TROGY DUSLARCH ADD DLIVOLCGMILRT EAZY SHob 7 lonunuad) Leaatefifran

CEiTIRC A g Py )
SA sanxisstes 0L LTIFICATION RUNBER .
: RO LY PR :
) L 0505550310555602 .

[3 tsnearsuns
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dryln;, surface oxidation, etc., processcs.
{3} Study of cealfoil slurries(formaticn, stability, flow charactecristics, etc.)

(6) Cozbustion of Chars and synthetic f{ucls

{7) Acctvlene from coal by the arc-coal process

(B) Methods ol bhandling coal fines in gasificrs

{9) HNethods fo* romoval of char and tar fren reactor

(10) Unit cperaticns invelved in liquefaction

(11) Eigh tressure Zluidired bted reactors

{(12) Multiphaso Llow characteristics in ceal liquefaction

(13) Useful byproducts from coal coaversicn processes

(14) Emission control processes, as describad in sub-program on environnental aspecrs of
and shale processing cad cembustion

R

F. Hydrogen srocducticz for use in coal coaversico rrccesses

The objective is the development of low-cost on-site processes for producing hydroge
rich gases f{roo non-patroleus sources for near and nid-tera coal and oil shala proc.
1. Candidatc processes should be iavestizzted on a laoorator scale first with a px
Plant only Ior th2 zost promising techinigues. \
(=) SLG““-CT}Q‘“ drocess for Hz procduction from coal and residue chars (ready for t

plant studias) '
(b) Methods usinz therzochemical cycies at lou tezperatures so that heat from meth:
or othar procass heat might be used to drive the H_ reaction (laboratory scale .
- at this time) 2 '
(¢} Electrotherszl generation from coal : .
(d) Steamiran process

The recomendied s*cﬁ ing rate for FY75 btenefits and risks/uncertainties in each of the

A« Equipmont 15 in FY7S)
1. Benefits--Freguent breakéown of equ*nmeﬂt or inefficient operation coal and sh ale
version plzn:ts hecause of paor equipzant conld ezsily raise costs 10%.. If ecoal >

becam> 2 nri-srv sourge of. V. S..gas ar d oil, 2 10% reducticn in price would
Tesult 'in Billzons di doilarls 0:i°Cost sawlnsa.

2. Risks/uncar:aiatias--Developz=ent oI equirzent is sudject to some uncertainties
high tenmparzzure reacrors under **ess"—e are olten involved. Negverthneless, the

A
pOSSlblllt} c: significant achieveazent appears good, as high pressure tech ology
U. S. is zan active field.

B. Materizis £33z irn FY '75)

1. Benefits'=-" Fraciurs, arosion and corrosion oI materials used ia coal c0ﬁver51on'
might rcqulve uanacessarily frequent rebuilding of ccaversion reactors zad their
accessorics and possibly cause Iraguent unexpected shut ccwms, all of which coul
casily raise costs 10%. 1If coal and shale conver sion became a primary sourcs of

. 8as and oil, a 106% reduction in price would result ir billions of dcllars of cos
savings.

2. Risks/Uncartainties —- Monitering deterioraticn and measurerment of properties oa

materials is a straight forward procedure. Thae 2ajor uncerctaiaty ‘here lies in
whether now and improved test methods and materials can be developed. Based on.
Previous exzerience, the Jos5sibilicy of significant achievement here appears go

C. Data compilaticns, handbocks. and analyses ($6 in TY 75) :
1. Benefits -- In designing pilot and demonstratioa olaats, enginee:ing data are =

on the construction caterials used, coal itself and chemical processes. Econoon
analyses also are needed. Sericus engineeriaz problems ané inefficient designs
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wurface ozidation, etc., processes.
dy of coalfoil slurrics(formation, stabilivy, flow characteristics, etc.)

tustion of Chars and synthetic fuels

tylene from ccal by the arc—coal process

hods of nandiisg coal fines in gasifiers

hods for rc:sv:l of char =2und far ircm reactor

1 liquefaction

al prcssurc :l; “acd ted reactors

tiphose flow characteristics in coal liquefaction
ful bypreoduccs fironm coal convarsion processes
scion control processes, as described in sub-progran on environmental aspects of coal

shale processing and cocbustion :
Jrern oroductien for use in conl convarsien processes .
sbjective is the developmeoat of low-cost on-site processes for producing hydrogen—
gases fzom non-patrolzum sources for near and mid-tern coal and 0il shale processing.
xandidate p:o;csses shouwid be investigzred on a2 lzteratory le first with z piloc

t only for tho =ost propising technigues.

.' Steam-cikygen process for B, production from cozl and residue chars (ready for pilct

plant studies) -

Yethods usin: thercechzmical cveles zt low texngperatures so thzt heat from =methanarion
or other process heat might be used to drive the H_ reaction (Isboratory scale oniy
at this time) 2

Electrothar—zl zeneration froa ccal -

Steam~ir¢a process

mnanded 5,93:135 rate for FY75 benefits znd ris! :s/uncertziaties in each of the

s areas A-F apove are: . -

wmant 14 in FY75)
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mefits — In desigﬁzv" pilot and demoamstration plants, engineering data are needed
1 the construction caterials used, coal itszli and chemical processes. FHconomic
nalyses also are nccded. Serious engineeriag problems and inefficiear designs can
sl Fowmm Tanh AT cnitahly analusnd Aara hich miohr lead to lon~ del~vs in achievii
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D. Catalyst

LYJ Qlaodus 10T FeT0OVIL Ol Cnar and tay 1xen reactors

(10} Unit operarions involwved in liquefaction i .

{11) Righ pressure fluidized bed reactors

(12) Multiphase flow characteristics in coal liquefaction

(13) Useful VJDT“LU s from co2l conversioz procosses

(14) Emiscion control processes, as described in sub-progran on environmental aspects
and shale proccs ing and cozbustion

!

» Hydronen nrocuctien

for use in ceal conversicn precesses

The objective is th
zses § ng
N ‘s
I
o
studiez
(b) Methods using
or opthar prece
. 2t this tine)
() Electro;herr:l
{(d) Scteairoa

The recomnonded spens
objectivas areas &-F zb

A. Equipment s in

l. Benefits—Fraguant brezié

version piants heacgusa of poor equipmant
am> o

e d veloprent of lc"—cost on-site precesses IO0X producing hydr:
2 T near and mid-rerz coal ard oil shale pax
izzted on a lzboratory scale firsc with a

iy o

iroa coal zind residue chars (ready fo:

thermochenical cycles at low texrmerartures so that heat from mog
ss heat might be used zo drive the Hz reaction (laboratory sca:
zenerat from coal -

cess

wn of ecquipment or Inefficient o?cr tion cocal end she
1ou- IL oal

result &3 oiiTZens OF c;lars of“csst sav

2. Rlsnsfunch:ain:ies--D;valop:en: o ewuri ct £o some uncertainties
high temperature reactors under pressvre = T 1"ed. wgvertheless, tb
possibility of significans achieve—ent appears good, as high pressure technoic
U. S. iz zn acoive fisld.

B. Materizis ZZisM in FY 75) o . . .

AL Beneries =T Fraciure, avosion and corrosion of materials used in ceoal conversi
might reguire unnscessarily frecuent Tebuilding of cenversion reactors znd the
accessories and poscibly cause freguent umexpected shut dowms, all of which cg
casily raise costs 10%. 1If ceal and shale convarsion bacame a pr mATY Sourcs

. ¢ §as 2nd oil, 2 10X reduction in price would resul: in billions of doliars of ¢

savings.

2. Risks/Uncertai aitoring deterioratieon and measurement of properties
materials is 2 atward procédure. The major uncertainty “here li:s ir
wlicther new asz test methods and materizls can be cdevelooed. ased ¢
previous exp Jossidbilicy of significant achievement nere apgears «

€. Data conpilations ané analyses (S84 in TY 75) .

1. Benefits - ?ilor and cdesonstration plaars, engineering data ar
on the const ials uscd, coal iisz2I and chemiczl processes.  Leono
analyses also Sericus engincering problens aad ineificient desizga
result from I bly analyned dara, which mirht lead to long delars is
sultable ecpera of tizme even ings orderly program is irreplaceable,
inefiicient fesisn or zhe neud for costly desisn could casily raise costs for
nnd demnastra by 20 to 30 per coent, equal to maay millions of dolla

o 2. Riske/Uncor: ¢ coliection and analysie of datz a2lthough time-consuy
is more certais lishment than most RSD work.
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operations involived in liquefaction

pressure Iluidlzed bed reactors
:iphase flow zheoracteristics in coal liquefaction
:ul byproducrs fram coal conversion processes
ision control processes, as described in sub-program on environmental aspects of coal
shale processing and combustion

icen procucticn for vse in ceal conversicrn processes

bjective is the development of low-cost on—-sit

e precesses for producing hydrsgen-—
gases {rom non-patroleun sources for near and mid-rera coal and o0il shzle processing.
sandidats processes should be iavestizated on a laboratory scale first with a piloc
. anlv for tne most promising tecanlques.

Stean-gikveen process for H2 production froa coal and residue chars (ready for pilot
plant studies ) ) )

Methods using thercochznical cycles at low temperatures so that heat from methanation
or other process heat might be used to drive the H_ reaction (laboratory scale o nly
at this time) 2

Electrother=al generation from coal : -
Steam-iron process

mended spending rate fcr FY75 benefits and risks/uncertainties in each of the
s areas aA—: ébove are: "
meat &1y dn FY75)

;nefizs—*:r guant breeakdéown of equiprent or ine

fficient operation coal and shale con-

:rsion plants herause of poor ecuipzant could easily raise costs 10%.. If eoal and shal-
“"""“?""’ qouu,:'g -"-' T'l

Loame 2 n ok S..2as5 gnd o0il, a 10¥% radiudtion in price would
eile AT BiiT ons 6r uStiats 6f%cost savinis,

.lsrsfuncc,r;ca.n._1es——D°valop..ent o= eaul""'ant is SUDJ-’-’CL to some uncertainties since

dgh temperacure rezctors uander prassure are often involved. Yeyvertheless, the

ossibility cf significant achievement appears good, as high pressure technology im th:
« S. iz an active field. .

aE1S, 1:1?1.',:5 in FY “75) o

2nefits racturd; erosion

and corrosion of msterials used in coal conversicn device-

frequent rebuilding of ccaversion reactors znd their

ccessories and possibly cause frequant unaxpected shut downs, all of which could
sily raise costs 10%. If ccal and shale conversion bscame a primary souvrce of U. §
.58 and 0il, a 10% reduction in price would result in billions of dollars of cost

. vings.

isks/Uncertzintics — Monitoring deterioraztion and measurem

rament of properties of
iterials is a straight forward procederz. The major uncertaiaty here lies in

ether new and izproved test methods and marerizls can be developed. Based on
of signiiicant achievement here appears good.

ight rcquire unnccessarily

.evious excerience, the Mossibilicy
‘compllztions, handhbocks. and analyses (854 in FY 75) .

enefits -~ In designing zilot and demonstration plants, eagineering data are needed
n the comstruction zaterials usaed, coal itszls and chemical prccasses. Mccnonic
ering pr

palvses also are nceded.  Serious engineering problems and inefficient desirns
sult fron lack of suitably anealiyzed daca, which nipht iead to lona ael in
itable eoperarion. Loss of time even a=.ovderly progran is

efficienat desiga or the need for cost 5
d demonstravion plants by 20 to 50 pe T,
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wmore certain of accomplishment than nost RS

ysts and chemical kinetics for conversion processesgps™ in FY?75)
neflty == Some of the most important reactions in ceai and liquefsccion cdepend en
italysts with eatalytic stapes representing perhaps 307 the wotal cest in
ICennes.  LUeh adpor funprovensats iaocal

vuis or in chumical proceszes would regai
ansive savings in ceal and shale procusning.
shafuncertadaties == As with all rescarch propgr

wns, the fractionnl
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L. Yrocess Devilopment (44031 in FY75)

1. Benefits -- Even in existing pilot plants, a nutber of iadividual processe:
been optisized. Individual eptimization of various processes as listed ab:
casily reduce costs by 10%. If coz2l and shale conversion become a primary
U. 8. 5&” nd oil, a 104 rcductiien ia price could result in billions of éo

23
2. Rl q/un: tointics —— 5cvclcy:cnc prosrams have inherent uncertainties, b
liztedin this section sheould vield szg“ifi:::: resulzs.

F. Hydrepen Production for use in Cool Cenversion Prccesses (S8 in FY75)
1. Bbenefits -- The cconcmical productioun cf hydrcgcn frox residue chars or co
essential for rhe econconical developme oi tho Synthoil coal liguefactio
theo nydra“c and nyg2s coal gosiiicetion crocessas In ganeral, sources of h
- necessary for any process which cenverts ccal to gas or oil, since zhe c¢hai
ﬂllfcfﬁn;- bouween coal end thase other fuals is the caficiency of hydroge
2. Risks/uncertainties -— & nuzber of hygrojzen produciioa PTOC235SQS C&n be sh
. technicelly fzasible. Tie =ain uncarzointy ilies in che selectinn of an ecc
for particular coal corversicn systems. ' . )




soenw aes

e m
H AT SITLEA

CHOARD DLVELLC AT §

I

Qrate gl o pnew,

e dnegtnee, Poctade peossong Toar st LR B LA SRS P4

v ] TRy ernee ey (i -

breakthirough.

Deviélopment (42051 in FY73)

e

fite -~ Lvea in

savinps,

(C rarerey probileny er o lnegtreg ) el

T Ty 0 L Man ) thes Drat e lor

{Continsed) Le.:

[ P

Wl

Wi N ICAT:L

[SAAYRH

J%
(]
L]

NS

0502556

tapemty hovs the peria ! vail contntiute

gt e o o

T e soliton of the geoliem

CQTHLE HILE Lol 13 28

s oner Other Dzveerataneg, Ay e

vhahe e st e ieaaed Qutfires

rkvunerinnlies

e RIU L aod Dases for procesdmg in tace of F/U. Quantstaz v Jotd ehouid be used 10 e fulte,t extent,

existing pilot plants, a nuzbar of individeal precesses have noc
oplizized.  Individual eptimization of wvarious Precesses as listed above ceould
iy reduce costs by 100. iIf coal aad shhle cohversion become 2 primzry scurce of
gas and oil, a 107 reducticn in price could result in billions of cdollars ol

/uncertaintics -- 5avclcpm:nt programs have inherent vncertainties, but all itaxs
ed in this section should yield significaar resulrs.
Production for use in Ceal Conversion Precesses ($8M in FY733
mizal preduction ef hyéregen from residue chars or coal is
the econmomical developmenr of the Syachoil coal liguefzction process omi
s coal gesification processas In general, sources of hydrozdn zre
7y process which cenverts coal to gas or oil, since the chieéf chemical
woen ceai end these other Fuels is the deficiency of hydrosen in cozl.
nties —- & auzder of hydrogen productiox processas can b2 shown to bha
asidie. The main uncerceinty lies in che selection of an economic procaszs
cozl conversion syst
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i Docision Milestones for Individuel Projects 1 :
i 1. Stnrt of coal processing supperting research i
il . - . [
}1 rrojects. 75 11 $7/ 1
! 2. Initisl deeision point on coal processing support i
i projects. 78 i1 30 b
t 3 + .
! 3. Decisioa point on sccond gencration ccal precessing i
1 suppert. s |2 HSO 1
| i
: . i
i IOTE: HMaoximuem, orderly and minImum programs ciffer h
) erimarlily in lewel of effort. This results in i .
varving the numser of praojects znd the options ﬁ
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S EUNINARY OF FUNIDING REQUIRENENTS—Federal Government Only /tr miliiors of doi'ars)”
Coal and Shal
Conbustion Su
n 2y - {4 :
FY 1074 vy .
{Non-Acd) FY 1275 FY 197¢ FY 1977 :
Requirement Cols. | Cutlays | Obls. Outiays | Obls. | Cudtevs | Ots. | Ouds
2. CPERATING (Srep.  for etall)
Toal Operating Reauitemen:s (from Deteil Shezt) |
ES
)
b, CONSTRUCTION ¢3ee p.  for detail) !
Tei:t Consiruziian Pequirements (from Detafl Shcet)
€. EQUIPENT tSecp. fordetall)
To1a! Eguromert Paquirements (from Delaft Sheet)
d. CRAND TOTAL-QBLIGATIONS i
12 110 1z0 160
\ [
e, GRAND TCTAL-OUTLAYS e "
12 1i0 140 1.
. f ‘
. N

NOTE: Mennnenative pronra s are proposed, inZicste the smount by yeer of both private and Federal govarnmont funding, A bricf dosariv
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. IDENRTIFICATION NUNMEER !
goai anii Shale Pro?essmg and {J ORDERLY _ 05 05 55 03 10 35 55 ¢z |
emdustion Supporting Xesearch O miNtsun N ) i
) {4) {3) {3 7 (et
. ' . ]
Subota! E-lance B g
5 FY 13977 Fy 1278 FY 1979 FY 107578 comtie c
atleys | Obts. | Qutlays Qbls, Oz.}t!nys Chis, !O-_-::ayzt outs, ; Cuslays Qbits, i Qutlays Culs. !‘.’)_:':u

1@0 - 1 160 1601 . 730 200 : 930
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it funding, A brief dezeription of the Cooprrative progroms and tha rationale for the civision of funding
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Coal and:

Supportiz
TYAL LT FUNDING REOUIRE I N TS, Foderol Government Only (in n:jllions of daiicrss
ATING
1 (2) 3}
AR FY 1975 =Y 1976 F
Cun- Add) -
ITER Obte, { Cuttavs | Obts. | Outioys | ovts. | Outtays | Obts.
TOTAL (Cerry forward . A
to summary sheet) [ 12 12 ilo0 110 0 140 160 -
} Jlam2 2 Earforming Organizanon:
' LIANPOWER
MATE RIALS
VIAJOR PROCUREMENTS
ALL CTHER
TOTAL FOR THUIS PERFORMING ORGALIZATICN
V2o me et Barlsrmony Oroamzstion:
MANPOWER
MATERIALS
MAJORPRCOCURCVENTS
ALL OTHIR
TGTVAL FOR THISPERFORMING ORGANIZATICN
) Name 0! Performing Oroanization:
MANPOWER
MATCERIALS
MAJOR PROCUREAINTS
ALL OT'ER
TOTAL FOR THIS PERFUSMING GHRCANIZATION
. R
) Namz of Performing Organization:
MANPDWER
MATERIALS
MAJOR PROCURENENTS
ALL OTHER
TOTAL FCR THIS PERFORVING ORGANI!ZATICN
}

(Continue on Sepg
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FY 1574
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Ouis. | Cutlays

R S S

Ob

12}
FY 1975

03
5.
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FY 1276
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drprr ez Lecatian (8t and Countv) grd Tota! T ted Cost

TLS (:n millionr)

b.

T i am ey T Comenen i ely ). BVOTY DR0GeCt ¢ jone
R S S LT L L TP % Hom

’ .. MNo.

L Titol {

TITLE Or FADILTY (Not o cxcced JO sharesivers and speces.) (

County

XN
siete |

] TCC (in reillsuns)

\
L

Tt b CF PROJIECT (Act te excecd charecicrs and spoers.)

St ; County TEC (in milions)

Statement:

]

{Continuc on




(&) {5) () 7} 138 ' 3
‘ FY 1977 FY 1973 Fyisme | RO ET T
: . H 1 H N e
2| Oulz, {Ouilsys | Cb: | Outtaysi Obe. l Ou:rny:; Cbis E Qutiays i Qo | Sl
? % L !
o S —— Bt A = i I = Py —— S R PR g ——— ‘S hr—v S — :. C—— TR
1 :
! : !
i
L

on Scparate Skecy) . Page of




-
3

TTuPLINT

Havh it neat tg execed G0 chercclors and speces;

ENZRGY RESSARCH & DEVELOPMENT FACT SHEET (Continued}

AL O7 CUNDING REQUIREINE

LIMENTS~Federa! Governmene Only (in millln=z of dollare)

(1) 2 (3)

e AR FY 1975 FY 1976
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cintegral sart of the naticnal program to obtain e::ergy from &c

The work in the cresent sub-crogran will be done on a leborate
scale, thus recuir o“.lv moderate ¢ost while still providine
necessary tests, cata cn réte_:ials, ccm;:onent develc:nent and
chemical process cevelcoment for the ratienal progran, which v
involve large pilot and dezonstra“*" y plants.  Both improverer

- _ presant ccowersicrn: and corbusticn systers and develoxent of 1

) ‘|more efficient systeTs ave preposed.
A mriber of irdepenient swall-scale facilities for testing r.'a‘
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RESQURCE i - N
7 FISCAL YEAR ?»{ 1575 1976 1377 1978
2. MARLPOWIR (1) Scannubiz ! ‘
fin man yezrey {20 Tocheicn! i . L
i3} Supsort '
. {4) Other |
b. RAW LLATERIALS i
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coul, borrels of wil. Hilngrams of
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