PAGE NO. 144

(1)

(2)

(3)

(4)

(5)

(6)

(7)

VI. REFERENCES

Bienstock, D. et al., Bureau of Mines Report of
Inv. 5841 (1961)

Dirksen, H. A. et al., “Production of Pipeline Gas
by Methanation of Synthesis Gas over Raney Nickel
Catalysts," presented at ACS, Atlantic City, New
Jersey (September 13, 1959)

Dirksen, H. A. et al., Research Bulletin #31, I.G.T.
(July, 1963)

Field, J. H. et al., "Development of Catalysts and
Reactor Systems for Methanation," presented at ACS,
Philadelphia, Pennsylvania (April 5, 1964)

Forney, A. J. et al., Bureau of Mines Report of Inv.
6126 (1962)

Forney, A. J. et al., Bureau of Mines Report of Inv.
6609 (1965)

0.C.R. Tentative Standard for Cost Estimating of
Investor~-Owned Plants for Producing Pipeline Gas from
Coal, June 4, 1965



[T

00,0m0 1 W H
o e

FETIYY
omL Lage

caepomiry
[LACK AOPPE 8.
- X 21-0"

[

AN EKN- ol
PR

2 s

= -3

SECTION 300 SHIFT CONVERSION {5 PARALLEL

TRAINS

-
agpy -
et

rumie
0% Mrl

2,020 ur

R e

pecTioy 1002

COAL STORARE
AND

PREPARATION

SECTION 40C. GAS PUREICATICN (3 SARALLEL TRANS)
EXCEST STI 9403 #w(Cr CONSATS 38
p T '

¢

-

Ty

—
i

MU OF MINE RETUNINOLS COAL
"

| IR,

Ta

[l
cE | [—
wanrs way wowie b t S
G e BTN ] @
§
. ¢ ‘ }-—
o 2o Tiue %0 a/an s
- Ty g0t e, e - .
5% LuMenaEsc Yemackn  saniarpy RMAATERE | w73
38 AIATT WA 5,800 wm | PMeGEnx
\ 3462
1 RON OwIDE RON 0) |
' L LIS Yy
%n - - - - - -~ - - - 1K-GgeI0'-0" 130 LT M Daie
130 GF rhOn ortor PEA VESM.
Fea vrasee 4 vERSELS PER TRAN
i e EaTACLE veu'y
1 AEATTOR
* o - I FOAT
i M Rty
SN T e t azoer, wew
o . I . [~ XA B ox
oMty a3t wacen f v man| o e
axor 30 ¥3IA 5 o1 : us';“~ ;‘ca:-:'. a'. ~ .|
=y s H a0 & LT - '
b H asra —el. N ] 1
J H K47 1430 MNP 1
i o= . |
| 0N - T
s 0w BTin i ACTIVATES CARBON DWUNS
e \ Tvgusd .
Ry 72 o cangnu
e ! vl
[y A AT AR 1 O MRACLEL "Am:
roun !
o prser I
'
sona ) | NOYE: ALL QUANTITIES SHOWN ON THIS FLOWSHEET
2057 MoK ] ARE TOTALS FOR ALL PARALLEL TRAINS
4G AW 843 BPW esos ; UNLESS OTHERWISE NOTED.
- s - ,
93 MY BTU/HA
L0002 a7 '
2T ALTER T v 00 1
A L4
p I i50°F — :
Pheres waTeR
MSYCLE
2 O - o et s
alotne Codim Mo i
;
ey 1 THE M. W. KELLOGG CSMPANY
' @ Wder of PRLAN WCORPORAT
sz l |—— ot i coweniD |
2 30 1 PIPELINE 9A3 FROM RITUWINUUS _COAL
__I RIS 2 ALELANR 1
| veacos waxtsur = 250,000,000 STANDARG CUBIC FEEY PER GAY
18,800 LA/HR
: sspsoca/mn "“""%@ GITIGE OF COAL RESEARCH
] R Mol CONTRAGT HO. 14-0t-0001-380
! 7278
| BECTION 800: ASH REMOVAL i SECTION 300: METJANE SYNTHESIS (5 PARALLEL TRAINS) vaABmEATION
! {9 PARALLEL TRAWS)! . - S - Lo. su2s 6026-3-5
N DeovTTon. G [ i
- ! [ R O AT s e
4] i F i 3 [ B T < T [ o onuvan ) T / x

»



u L)
TETT I 1.1 - |
WORAL © V00 32
CYART-UP o
g™ A4 MW .
2001- 134 01 STEAM DRV 1apee e
INEAT GAS - CO9 w0 e o
(o memes ot S B s 778 weR s SR
ww -uso— s m',"'..“_.r).ﬁ..‘zc wo MISCELANETUS USE '
©
e rj m‘rtb:;‘f y
'—B—ua : oy
ADRMAL * MO0 $EEX B
TR soarrar: aipor K Fn J — [ =
AT G -
N i <
orAATION 1 DEACRATOA BFW U BOILER CIRRATING SUMRSEATTE
N e X e
! - F
| 50" 30’ 2001-y 2002-4
“ oY vaTER PMZHAGE BOILER BOAER WRTCR TRUATING
‘ W TH CUNCRREATLR PACVASE 4
G L
n"ar
L GAS e
7080 T} (MERG) T i ? o “) 0 roE
> g TE
- L= , 2y
oy e ' ™ 201-8 _2003-y 2007-J T s #fF e -
R, : WIA0 %5&_,/" COUNG TOWER mo::fsrrm . T
STMCHP . OO0 BT “l _
noww opue 2500 oPM @l A - e
AL SrETEM ¥ :Pmo‘r?’g
00 P
49 4
72 Wrn () T&%ﬂ m
00 1 3 » TTORSE Yo P
we reve 800 orey L
o 2001-Z
FLARE STALK L
Y vy
L2 -]
_2002-Jdp - o
INGTRWIENT AIR COVPRESSORS ANT %ﬂﬁm ! e
oo e WL 205
ot T ) Wuw, 400V Irwar
10 °F -F oo
-
L3 9 & STACR
F "‘@‘2‘:{ LT - :ﬂ“m"' (n'sar wo)
%-uwa we'w neto’ U
e " em m%n -~ m
Foux B0’
or Y
o' 210"
2006~)
—Ae ] e
o vevi vae
ke S . R - g ey N n"’m‘ ;




-

A 4 /% ‘i
Yied

el

2718 N/ (wan
%X o0/ Lt
400 °F
LU DM
x8-€
C
P e |
COWR
SRUITION PURSE
mm
Py &
200.2b/ly M) V:a.
{ MAX) LA ]
n.4 hma/Mm? o
2A°F
L
srRoER
N
o e
XBF
LEAN SOLITION
AUNGE SR
3.8 Wir (woru) = E Y
lsion' 5& (MAX ) ?‘m - ==
wo°E 9 NORIAY WF
i'c‘a ;ek 248°F 500 m MAX) oy 23935 ey ey
20968 /b (Homia) g0
'&mb‘h (MAX) 202-) b it 10 201- £
1:7‘.0 gt.‘»—/n.' LQUID aogm'wuo ) m&m
.30 3 SR, 20024 2 J - )
m%m LEaN STLITION
rmp-0un Lo
ml [ sm)
L4
X1 '-,'.u. )
90 0.
A376.4 b/ir (WORM
] . M o
15 % MOISTURE
“ e
SOBIUM GARIONA! ) Y
oot SRR PP o AR, BOWER / =
LY /7, -1 "
000 ACFM / ﬁn%“&mw FEEDER %&!:
223°F THR
P ~ x8-L ! BT CONVEYOR,
o PEIG SALT DRYER CYCLONE / 3Iun
7000 GAL ; . ’Q—-—-—-NATM s
paem . s e . I/’ ; ’
CH ‘ ' W 100D hhy (Max) S 30-B
= . - e gk
ORI JRUTION F ' 07-J : -
mﬂ-’ CHBMITE * m CORBEAATT ST 77 7- THE M. W. KELLOGG GO,
MAKE-UP TANKS ME TR PP 4 W TRERvER — TR =
K TEHR GASIFICATION PILOT PLANT
SALT CAKC R
RECICLE SCREW _'. g‘:‘E‘Fw'u"omL
oy o 3H_REMO VAL
4271 W Sc:m.)‘ T
5440 R/ (MAX) *
1% MGISTURE 6026 |P-2720-D
aavisrums. [ lanak | o wasein e o—
] t T 3

Ry B




COnL FRIMA

103-F €0O'F MAX
° 1-F 203-J ©00'F vax TOVENT
TT X0 CAUM 2003-F AFLAGE .2. . K J"J by
°06-F LR L70%3C DANA TOOTF D wTemLy FLUE ME Tt s 20c8-F
BiTUMINOUS COAL COAL TLED ROPPER PECACLE GAS TR A° THICK. 401w 20" 5o
N/hr  wt L PRI T 004 mPOERS ALUINA
rc 3 o €o" Lowt 250 F 8y, NSTRUMENT 5'800 Z3AL FROM
W o4 W0 auRGE , ETC s MESH 103-F
:g " L1} ABS PRI MAUMINA (NTERMALLY 9
aﬂ v A SULAYVED
3780 755'3 20E . curs e
. -G ALUMINA  — J
SA400 Wb/hr (Mar I L R RNt RS £14 AEFRALTONY wres g
.Ntssb/kl - l!nm-n /H Semn I
o 2 MESK i et (noihw)
ﬂ?é&-m-)
-
20-F3% isdr 194¢
CDAL LOCK HORPERS | 420 420 - ar0
30w e 0" Pl M TO 209-F s
201-B (Ovemead Laie ) » was . 22K
s NAKE A LJehl
QY MTER 20 (ORMD L) T il - AT
L)
204-[ 202-¢ 400 PSIG 40CPE 6 10Dy 8-0"
B Lol p——=3— S4T URATED STTAM homt>pa— "ATUBLTED STEAM id
PROCESS WRrER 209-F SNGCRCe #7240 o/ erals S A
S NP S 548 RECUE QRN L COCLES
WENCH AU 930000 Bi/be
=oht
wanzs' e '
n’re ooy -
START-UP
HIATI®R
12404 By /e
i momom 201-8
e 2610 187 /hy (1AAX) O PUNSE ¢
3340 b/ om0 b/ 1-p ] 100" F
ANE h/al SoFitn N Rrodiy-s P 3 1980 fo /iy (X
o.ore 2 8 6 n ey ¢ {—Jk 8.
— Yew) | — -
100k /M wor ‘¢
w/h oLt X whe moLE X \ 10010 /73
w 2870 23.95 -
Oy 1788 10.27 3970
< 374 5.80 -
My 274 .77 — —
x 308 o.23 ~ —
23 0.01 — — |-
20y el 38 X 7] T % TOWER |
Y — 186 ©.93 3-610 x 180"
e 5.2 0.80 11,650 70.:: :
Rl i oS st 3010 £
Tnamw Wy (“"?’3 03-J  2580.4 B/nr (nowm)
o.08Cp 0.057¢ P 307-4 7260 &/hr (max)
MELY CIRCIAATION AATE 1 sco'r
500,000 hy/hr (s0omea) jy
$70,000 ﬁulb m)) ]
(v P
205-C 206-C ‘28 o L]
106 MM BLy /by 0.98 e Btu/mr e >3 SLURAY TC 05486 R/hv (o)
sy FTt awo ry* / 301-  1HI26.0 M/w (Marx)
' 36.8 & sones e’ Lavp
WPERWEATED
e ot
. P51y - 00C"F
w75 porg - WO0'Y (sm..i..‘g) —
37100 /nr (oM}
Wimhr (max'
-y BLIPSTERIAM
/b :‘:e’“ir x 3043 B/he ;uo";)
13800 TSP Coken 1o,ccc by (may!
0.7 MW 1600" 5 (Ax) Y500 " ¥ THE M. W. KIL.OGG CO.
*°F 0Ny SuLe 28T Mw 80 ¢ p - 128 i/}
o e o%an O¥ S R —
oo Cp § i GASIFICATION PiLOT PLANT ,

I . g 0 202- Mo
S ch : 6026 |P-z19-D
ComBUS AR AR PREHEATER  4.55 mem Bru/ur (wowm) K =
2. COMPRETSOR (13008 M (e m B Lulr ::.:'). ———
ARaSne SN

JR— - . . —
A'I T & T 4 T v T L] T [} -
| B




ws\ L

manToR .
|
; 04-L-L4 08-4,
8 TR
rwi sten [ womere rreser e
ik
TRV YOR
e
Q4-F
I COAL
T o8 | (0T) o
BUANKET
et mi% \ [ 3 #_@
T B,
- HOWIR
W(qmscm J3L'8R)
o Lt / Tv.u:n e
810
b 6c 0 (UTUMINGUS CON »
i ,4.;:0 :‘o. J nrm.l.ﬁ!n&nmo (LeWTE) )
' /
108-L
SSPERDCD TRAMP e |04l ,
TN ey " %ﬂ
m-!-l! = ——— - —}
SECONMRY g Le""" RORER Mk, 05 s
walcas AR FINE (-I\L.
T s S
PRM MR —‘j— AR AL OWER . © 2T MR (NITE )
o O e, e
: b e 3 BUCHET ELDMTOR
B 04-L-J3  104-1-B1 - ) e .
107-V 3 —
(IS-80T/UR.) ] A ERT 648
THE M. W. KELLOGG CO.

MOLT LT GAS|FICAT |
PILOT ~PLANT . 0

00 S|
COAL rANDLING SAGILITIES

8026 |P-2718D

anus oy S o
e ——

f

zavIzteNS

|- . B TS ]_,._4,....‘3 ; - = /;/?' :E)




1mx7

Drawwss No. | P-1169-B |

FLOP
GATE
-
To 213-F
SALT
FROM IS1-H

| I

FRESH CARBOMATE
FEED HOPPER

I
I
- 1s3F
I
|
|

e rrary v T VPPN
Yoo

OEFIANCE KO. 1874

A

154-V
/' CARBONATE FEED
BUCKET ELEVATOR

ISI-V
RECYCLE CARBONATE
BUCKET ELEVATOR

s0’cc so‘cc
e o B S ﬂ
i 151-H
FRESH CARBONATE
STORAGE SHED
152-F —. ISI-F —. (BAG OR DRUM)
FRESH CARBONATE RECYCLE CARBONATE
STORAGE HOPPER STORAGE HOPPER
" 7O CARBONATE
152~ 1S1-L; SALT FROM FEED HOPPER
FRESH CARBONATE RECYCLE CARBONATE 307-L I53-F
ROTARY FEEDER ROTARY FEEDER 1 (Bv Foml(urr)
)
— - - - = | m— - — |
ux |
IS3-v D sy
CARBONATE FEED RECYCLE SALT !
SCREW CONVEYOR SCREW CONVEYOR |
9°x 50’ 9"x 50’ n
oA THE M. W. KELLOGG CO.
] :IA'-l !n!‘o p'
-_E:_gé.m ISO SECTION
vasmicaTION CARBONATE HANDLING FACILITIES
. DESCRIPTION oarx [or] enx, | 25050 ron (<) F—“BQ-F
. REVIGiONS vw | Anga | Jom no. | orawing no.
| /80 )




in filling your order.

1-888-584-8332 or (703)605-6050

info@ntis.gov

P Phone

f we have made an error
P E-ma

ive or i

Please contact us for a replacement within 30 days if the item you receive
defect

NTIS strives to provide quality products, reliable service, and fast delivery.

SATISFACTION GUARANTEED

Reproduced by NTIS

National Technical Information Service
Springfield, VA 22161

This report was printed specifically for your order
from nearly 3 million titles available in our collection.

For economy and efficiency, NTIS does not maintain stock of its
vast collection of technical reports. Rather, most documents are
custom reproduced for each order. Documents that are notin
electronic format are reproduced from master archival copies
and are the best possible reproductions available.

Occasionally, older master materials may reproduce portions of
documents that are not fully legible. If you have questions
conceming this document or any order you have placed with
NTIS, please call our Customer Service Department at (703)
605-6050.

About NTIS

NTIS collects scientific, technical, engineering, and related
business information — then organizes, maintains, and
disseminates that information in a variety of formats — including
electronic download, online access, CD-ROM, magnetic tape,
diskette, multimedia, microfiche and paper.

The NTIS collection of nearly 3 million titles includes reports
describing research conducted or sponsored by federal
agencies and their contractors; statistical and business
information; U.S. military publications; multimedia training
products; computer software and electronic databases
developed by federal agencies; and technical reports prepared
by research organizations worldwide.

For more information about NTIS, visit our Web site at

hitp://www.ntis.gov.

NTIS
Ensuring Permanent, Easy Access to
U.S. Government Information Assets



U.S. DEPARTMENT OF COMMERCE
Technology Administration
National Technical information Service
Springfield, VA 22161  (703) 605-6000




