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PIELINE GAS GEIERATOR RESEARCH AND DEVELOPMENT
Frogress Report Yo. 16

(BCR Resport L-5CiL)

T. IWNTRCDUCTION

This repeort summarizes progress achieved during Decerxber, 1672, or a part
cf the pregram, "Gas Generator Resezrch and Development," teing ccnducted by
Bitumincus Cozl Research, Inc., for tke Office of Coal Research. The overall
program was initiated under Cortract No. 14-01-0001-324, Tecember 20, 1963,
2nd was transferred to Contract No. 1L-32.00C1-1207 oz fugust 19, 1971. Under
the new rprime ccrtract, a porticn of the work is bein sponsored jcintly by
OCR and *Lz American Gas Associaticn. Trus, this report represents the six-
teenth rezort of progress cn the jointly-sponsored OCR/AGA program.

The otjective of this part of the prograr continues to be to develop
processes for gasifying coal to produce high-Btu pipeline gas.

Laboratory-scale coal gasification experizertatior is to te continued
tcgether with process and equirment developrert. With the aid of engireering
subcontractor{s), a multirurpose research rilot plant facility is to be de-
signed, constructed, and test operated.

A. Werk Sckedule

Work on the project is teing conducted acccrding to a schedule reflecting
the programr cutlired under the new prime comtract. This schedule was showp in
rFigure 1, page 2, Frogress Rerort No. 1 and revised as stown in Figure 16C,
Frogress Report No. 13, to reflect only that part of the cverzll preogram Spom-

scred by botk OCR and AGA.

B. Menthly Frogress Charts

Monthly progress ckarts reflecting proposed rate of effort zrd expendi-
tures on that part of the contract sponsored jeintly by OCR and AGA, through
Fiscal Year 1974, are shown in Appendixes A-l ard A-2. The projected costs
are quarterly costs divided bty three to ottain monthly costs, and will te
adjusted when anticipated monthly errenditures are received from Stearns-
Reger. These pregress charts will be further revised to reflect tke complete
contract period when project planning and expenditure estimates Ircr the pericd
beginring with Fiscal Year 1975 are complete.




II. PHASE II PROGRESS ACHIEVED DURING MONTH SNDING DECEMBER 25, 1972

4.  ILakorstory-scale Process Studies

1. Gas Procecsing (M. S. Graboski): This report summarizes progress
ackieved in the bench-scale and PEDU gas processing programs during Decemter.
Gas processing studies continued in accordance with the updated time schedule
presented in Figure 163, Frogress Report No. 1k.

a. 3Bench-scale Studies: Tke purpose of the bench-scale program
is to investigate methanation catalysts under conditions imposed by the BI-GAS
prccess. These include high carbon monoxide concentrations, high pressure,
ard a rominel 3/1 hydrogen to carbon mcnoxide ratio.

Three processing schemes are currently under investigation. These
were summarized in Figure 16L, Progress Report No. k. Scheme A reflects cur-
rent planning where metkanation foliows shift conversion and acid gas removal,
Scheme B considers hydrogen sulfide remwoval before and carcvon dioxide removal
after zethanation; and Scheme C is tased on methanation cf the synthesis gas
containing all acid gas compornents. The purpose of both the bench-scale and

DEDU programs is to determine feasibility of the schemes for the BI-GAS process.

1) Haxrshaw Catalysts: Data for the Harshaw catalysts currently

teing studied were presented last moentb. BCR is awalting word from Harshaw cn
the results cf studies on spent catalyst samples sent earlier in the year.

{(2) Chemetren Catalysts: Three lots of catalyst were received
fyrcem Chemetron Corporation during the past month.

BCR Lot Wo. Chemetron XNo. Nominal Ccmpositicn

3082 T-1943 20% MoO, - 80% 81,0,
3083 T-1977 10% MoO, - 90% 41,0,
3084 T-1978 30% MoO, - T0% A1n0;

Thysical property measurements are currently being made. These data will be
reported next month. The three Chemetron catalysts have been charged inte the
life test unit alcng witk a2 sample of BCR Lot 20903 catalyst. Data will be
available next menth for the four samples.

(3) Union Carbide Catalysts: A meeting was held between BCR
and a representative from Union Carbide molecular sieve grcup pertaining to
tkeir role in development of methanation catalysts. A secrecy agreement is
under negctiation to perrit BCR and Union Carbide tc exchange irformation on
methanation.

(4) Zimericer Cyznarid: Representatives from American Cyanamid
ard BCR meit during December to discuss methanation catalysts under an existing
secrecy agreement. No further contact has been made with Cyanamid since that
discussicn.

b. PFEDU Studies: 2Progress continned on construction of the
methapation FELU during December. The updateé construction schedule for the
project, based on currently available delivery data, is given in Figure 20L.



ITEM JuLy | aua | septr| ocr [ NOV| DEC | JAN | FEB | MAR] APR | MAY| JUNE

1. ENGINEERING

2. PROCUREMENT
A. REFORMER FEED COMPRESSOR
B. REFORMER
C. METHANATOR FEED COMPRESSOR
D. METHANATOR FEED HEATER
€. REACTOR
F. COOLER-CONDENSER
Q. BOILER
H. THERMINOL SYSTEM
I. DEMISTER
J. THERMAL OXIDIZER
K. PANEL BOARD
L. OTHERS

3. ERECTION

A. EXCAVATION

8. FOUNDATIONS

C. EQUIPMENY INSTALLATION
D. PIPING AND INSTRUMENTATION el
E. BUILDING ALTERATIONS
F. REFORMER ENCLOSURE
G. ELECTRICAL

-

4. TESTING AND OPERATION 2

RESCHEDULED BY VENDOR B2 scHeouiep B comrLetep OR RECEIVED
Situminous Coal Research, Inc. 8040GH8

-0%8

Figure 204. Current Methanation PEDU Schedule for Fiscal 1973
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(1) Engineering: Koppers completed detail engineering during
December. Engineering time under the general assistance part of the contract
is still available as required.

During December, final drawings and specifications for the ana-
lyzer panel were received.

(2) Procurement: Table 147 shows the revised status of major
FEDU equipment items.

During December, visits were made to Gas Atmospheres, Cleveland,
Ohio, to inspect fabrication of the reformer, Item MX-100, and to Monroe Boiler
for z final inspection of the water break tenk, Item MV-766. The reformer is
about GO percent complete and shipment could be sooner than the scheduled date
of January 31. TItem MV-T66 was rejected due tc improper code stamping; this
will be corrected but the delivery date has been revised.

During December, materials contirued to arrive. Furchasing of
all equipment and instrument items was completed except for some minor supplies.

(3) Construction: TFEDU construction is proceeding according to
the schedule shown in Figure 20%. Some construction photographs are shown in
Pigures 205 through 212.

(a) Piping Installaticn: Piping work by BCR personnel
continued during December. Turing this period, the following work was com-
pleted:

(1) Therminol piping, except for control valves.
(2) Boiler piping downstream of demineralizer.
(3) Vent gas piping in high pressure stall.

(4) Cooling water to coocler-condenser.

(5) Natural gas piping to MK-102.

(b) Struectural Comstruction Work: During December the
structural work included:

(1) Corpletion of some modifications in Building 3.
(2) Location of the natural gas compressor, MK-102.
(3) Location of the Cardox CO» storage tank.

{c) Electrical Construstion Work: During December, the
electrical construction work progressed satisfactorily. The work included the
following:

{1) Installation of low-voltage switch gear on the
existing transformer pad.

(2) Continued installation of conduit in the methana-
tion electrical area.

(3) Initiated placement of conduit and equipment in
the high pressure stall and cozpressor room
areas.



TABLE 147. SUMMARY OF STATUS CF FEDU EQUIPMENT ITEMS

Zstimated
Index Tquipment Item Status? DPelivery Date

WE-L0OS Feed Gas Preheater F 1/35/73°
ME-L1o Filter Blowback Heater R
ME-605 Cooler Condenser R
ME-~700 Hater Cooler R
MF-L20 Catalyst Filters 13 2/23/73
MK-102 Natural Gas Compressor R
MK-305 Methanator Feed Gas Compressor P! 1/31/7%F
ME-305 Bypass Cooler F/A 1/31/732
MK-770 Air Compressor i3
MP-T10 Cooling Water Tump R
MR-L20 Fluid Bed Methanator R
MV-10L Reformer Feed Gas Receiver R
MV-260 HoS Flash Tank R
MV-307 011 Separator R
MV-310 Methanator Feed Gas Receiver R
MV-610 Water Metering Tank R
MV-615 Water Letdown Tark T/A 1/15/733
MV-620 Demister R
MV-710 Cooling Water Tark R
MV-763 A & B HoS Removal Towers R
MV-T76L Drip Pot R
MV-766 Water Break Tank P/A 1/15/732
MX-100 Reformer F/A 1/31/73
MX-500 Therminol System R
MX-T720 Steam Boiler R
MX-750 Demineralizer F/a 2/01/73
MX-770 Thermal Oxidizer R
MY-700 Reformer Enclosure F 1/31/73

Panel P 1/31/732
MX-210 CO, Storage Tank R

1p Erocurement Stage

P/A Procured and Vendors Drawings Approved

R Received

2 vendor delay; celivery date ravised
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Natural Gas Compressor after Installation
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Figure 208. New Lighting Panels and Conduit
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Figure 209. Instailation of Therminol Piping

T

8040P44

Figure 210. The Methonator Disengaging Zone
after Placement in the High Pressure Stall
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211. The Effluent Cooler Condenser

igure
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Figure 212. The Steam Boiler after Completion
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() Fulled main feeder cables as follows:

(a) From low-voltage switch gear to power
panel "M "

(b) From power panel "M" to the electric
boiler.

(5) Initiated installation of the yard lighting eguip-
ment.

(8) Continued work on conduit run alcng the yard pipe
rack to the transformer.

An updated work schedule for Lord Electric based on
current progress is given in Figure 213.

(@) Other: The electric compary has scheduled installation

of transforrer and poles for early January.

(e} Work Scheduled: During Jamuary, construction work

pianned includes:

Piping of gas mixing stand.

Piping of valve house.

Tiping cf high pressure stall.

Installation of 750 KVA transformer.

Continued work on yard lighting.

Continued electrical work on high pressure stall.

NN N
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c. Model Studies: No model work was conducted in Decemker.
4. Future Work: Work for January includes:

{1) Bench-scale testing of catalysts.
(2) continued FEDU construction.

2. Analytical Services (J. BE. Noll): During the past month, no samgples
were analyzed by gas chromatography.

3. Gas Chromatographic Procedures (J. E. Noll): Data were obtained Jor
the automated gas analysis system to be used for the metaanation PEDU, including
retention times and scheme of operation. Only two analyses per hour can be made
under the experimental conditions used, but with a chznge in the analyticel
system, more analyses will be possitle. The data reported can ve the basis for
writing a computer program to control the automated system because projected
changes will not change the scheme of operatior, only the times.

The automated gas analysis system as described in an earlier report (oCR
Frogress Report No. 12, August 1972, p. 655) was operated using neon as a
carrier gas and a gas sample approximating the product gas from the methana-
tion FEDU.

The conditions selected for operation of the autcmated gas analysis system
were based on previcus work using a similar gas chromatograph {Progress Report
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No. 11, July 1972, p. 619). The conditions were selected for adequate separa-
tion of the varicus gases and for maximum response (i.e., sensitivity), although
respcnse factors were not determined in this experiment. A compariscn of the
results is shown in Table 1L48. Except for the retention time of ethane , there
is good agreement.

The longer retention time for ethane, i.e., 200 seconds, increases the
analysis time aprroximately 10 minutes. Therefore, only two analyses can be
made per hour as opposed to the three to four desired. The large increase in
analytical time is caused by an extended tailing, typical of longer retention
times, and tack flush time.

To shorten the analytical time, three methods can be used: (1) an increase
in the flow of the carrier gas, (2) an increase in the cven temperature, or
(3) a decreas: in the length of the Porapak Q column. An increase in the flow
rate of the carrier gas will decrease the response and hence decrease the sen-
sitivity of the system for the detection of methane. An increase in oven
temperature will decrease retention times but increase tailing of the gas
peaks, leading to poorer separation. A decrease in columm length will have
1ittle effect on the peak shape (i.e., respomse) but will drastically lower
tke retention time. This appears to be tke most promising method.

The Porapak Q analytical column shows a more than adequate separation
between methare and carbon dioxide, the ccntrollirg point of the amalysis.
Calculations based on the theoretical plates, or column efficiency, indicate
that marginal separation, about 95 percent, could be attained on a colum which
is half the length of the one ncw being used. A column between 4 £t and 8 f&
should give tke desired separation with the lower retention times, and hence
reduce the analysis time.

The chromatogram for the automated system is shown in Figure 214 with
retention time, valve change time, and start and stop integration time indi-
cated. This is essentially the chromatogram given in Frogress Report No. 12
(p. 657) with times assigned to the peaks. Table 149 lists the times for the
irportant points necessary for computer control of the system.

Future Work: Shorter Porapak Q columns will be investigated as a means
to shorten the analysis time.

B. _Cold Flow Model Studies - 5 ton/hr Two-stage Gasifier (R. J. Grace,
R. D. Barris, R, L. Zahradnik, and E. E. Donath)

Special Report No. 3, "Cold Flow Model Experiments, Five Ton/Hour Two-
Stage Gasifier,"” was submitted to OCR and AGA on December 19, 1972. The
model equipment is being maintained in working condition for occasional deme
onstrations in anticipation of future modeling programs.

C. Data Processing (R. K. Young and D. R. Hauck)

1. Automated Daté, Acgquisition: In planning for automated data acqui-
sition from the FEDU methanator unit, it was decided that the FDP B/E
computer and peripherals sheuld be moved as close to the methanator control




TABRLE 148. COMPARISON OF SETENTION TIMES BETWEEN CHROMATCGRAPHS

Gas Chrcratograph Model

GOW MAC 69-500

Oven Temperature, C

Carrier Gas Flow (Neon), ml/min
Cell Current, ma

Cell Temperature, C

Gas Colum~*
Hydrcgen MS54
Oxygen
Nitrogen
Methane

Carbon Mornoxide

Hydrogen FPQ
Composite

Methane

Carbon Dicxide

Ethane

75
25
150
95

GOW MAC 69-550

No. 1 No. 2

73.0 78.0
24.5 2k.s
150.0 150.0
94.0 ok.0

Retenticn Time, Sec.

b
171
250
368
589

145
172
219
365
632

11.0¥#

165.0%

248.c%

385.0%

£51.0%
202.0
26L.0
397.0
832.0

¥ These retention times a2re corrected for
passage through the first chrcmatograph.

¥ PPQ = Porapak Q

MS54 = Molecular Sieve 5A

830.
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Figure 214. Chromatograms from Gas Analysis Showing Time Scale




TABIT 143, TIME FACTORS FOR AUTCMATED GAS AJLLYSIS SYSIEM

Chrometograpk No. 1 (Porapak Q)

Chromaztogravh No. 2 (MS54)

Time Ccadition
0 Sarple Inject
336 Valve 2 PPQ—> Vent
360 S.I. COz
397 Peak CO,

L8o E.I. o0
765 S.I. CoHe
932 Peak C,ig

945 E.I. CoH,

gLt Valve 1 to Backflush
1515 S.I. Backflush
1625 Peak Backflush
1817 =.I. Backflush
1300 Valve 1 to Normal

Velve 2 FFQ— MSSA

S.I. Start Integration (Start of Peak)

E.I. End Integration {End of Feak)

Tize Condition
o]
215 S.I. H:
256 Peak H,
307 =2.I. 3
Polarity POS
S.I. & (if present)
346G Teak O,
370 £.I. G
375 S.I. N
L20 Feak I,
Lg5 E.I. N,
5€0 S.I. CH,
60k Peak CH,
700 £.I. CH,
765 $.I. CO
823 Peak CO
ghs E.I. CO

Fclarity M=G
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ranel as possible. This would elircinate the installation of 700 feet of signal
cable necessary to conrect the rethanator instrumentation to the computer at
its rresent location. The computer will therefore be installed at the PEDU
retranator site during March, 1973.

2. BI-GAS Frocess: No gasifier similation runs were requested during
this period.

3. Future Work: ©Plans for the next report peried include:

a. Generation of simmlation runs with subroutine GASIFY as requested
and authorized.

©. Modify subroutine GASIFY o0 accommodate simuleticn runs in the
equilibrium mode as well as the kinetic and set yield modes.

¢. Begin writing data acquisition programs for the TEDU methanator
unit,

D. Multipurpose Research Filot Plant Facili.y (MERF)

1. Pilot Plant: Site work progress continues--the locations of initial
test holes have been spotted at the piiot plant site, seils itesting has been
started, and tke topograghy has been completed. Copies cf the plot plan for
tka Hemer Cify pilot plant were submitied to OCR and AGA on Decermter 5, 1972,
for approval in concept; this approval was received by OCR letter dated
Lecerker 25, 1972.

Foilowing discussions with persomnel fromw Stearms-Roger, Blaw-Kncx, and
C. ¥. Braun, several modificatiorms to the pilot plaznt not covered by originel
tians and specifications have been proposed. These changes concern enclosure
of the gasifier structure and ccal preparation facilities, provision of con-
crete or flcor plate for the gasifier structure, and paving of additional
plant roads and parkirg areas, at an estimated order-of-magnitude cost of
$325,00C.00. &pproval to proceed with these modifications as recommended
was requested in BCR letter of Decerber 6, 1972, to OCR and AGA; approval was
granted in OCR letter of December 22, 1972.

As approved by CCR, the Homer City Muniecipal plant will be used to sugply
<ater to the pilot plang.

The project review meeting scheduled for December was pestponed. January
12, 1973, kas been tentatively set for the next review meeting in Denver.

a. Stearns-Roger, Inc: Current engineering effort by Stearns-
Roger, inc., is reported in their Froject Status Report No. 5, Appendix B of
this report.

t. Blaw-Knox Chemical Flants, Inc: Blaw-Knox coatinues to provide
assiszance to BCR. A screen analysis of a tlast furmace slag was cbtained,
the iocation of truck weigh scales in the Homer City arez was determined,
potential vendors for the high pressure rotary feeders were investigated,
and & possible laycut for the mai <enance and service building was suggested.
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To improve the schedule for the process work, wkich weculd perrwit otkter
engineering activities tc be started sooner, Blaw-Kncx suggested that the Me-
chanical Flow Diagrams be approved withcout the piping line index bteing marked
on the drawings. The Piping Specification will be approved, bty all concerned,
as a separate document and it then tecomes a mechanical functien to trarsfer
the approved specification to the drawings. If it is necessary to wait until
the line index is included on the drawirgs, before issuing the Flow Diagraws
for approval, it will require a minimum of 10 to 12 weeks to ~each this point.
BCR, Stearns-Roger, and Blaw-Knox all agreed that the Flow Diagrams could be
arproved without the line irdex but C. F. Braun ard Compary bas advised that
they will rot approve the Flow Diagrams until all information, including the
piping line index, is shown on the drawings.

2. Materials Evaluation Program: A subcommittee group of the Tasgk
Group cn Materials Design Data for Coal Gasification Equipment met at IGT
in Chicago on December 20, 1972, to reccrmend three programs for evaluaticn
of refractory materials, as follows:

(1) Refractory materials to be evaluated in the current
OCR/AGA pilot plants at Rapid City, South Pakota
and IGT, Chicago, I1lirois.

{2} A life-test bench~scale unit.

{3) Long-range researck program at ithe university level to
study the vclatility of elements in the refractory
materials.

On December 21, 1972, the Task Group met at IGT to review two proposals
covering (a) pilot plant corrosion test studies, and (t) a laboratory aguecus
corrosion test precgram simulating various quench system conditicens. The two
proposals reviewed were prepared by C. F. Braun & Compary. These twe propcsals
will b= prepared as a bid package and sent out for bids bty the Metal Froperties
Council.

No future meeting date was set by the Task Grcup.

3. Pressure Optimization Study: BCR continves to provide information as
requested in relation to the pressure optimization study of the BI-GAS process
being conducted ty C. F. Braun for OCR/AGA. Additional irformation was forwarded
tc Braun on Decexker 1, 1972.

-

E. Literature Search (V. E. Gleasor)

Annotated literature references completed during the month are listed in
fppendix C,

-

F. _ Cutside Zngineering and Sexvices

1. Koppers Company, Inc: Koppers continues to provide ergineering
assistance as requirac and reperted in their Progress Report No. Ul, sppendix
T of this report.
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G. Other

1. Patent Matiers: Worthwhile ideas continue to be written as inven~
tion disclosures for submission to CCR for cornsideraticn. Status of the varicus
disclosures is as follows:

a. OCR-866 and CCR~1078: A U.S. patent application ertitled "Gasi-
Ticatior of Carbcnaceous Sclids,” containing nine claims, was filed togetker
with the Assignment on September 22, 1971, and given Serial No. 182,652.

Patent applications have been filed in Australia, India, South Africa,
Canada, Great Britain, West Germeny, Japan, and France. Confirmetery license
To the government was exectted by BCR on Jarnuary 12, 1972.

The First Office Action wes issued by the U.5. Patent Office on
Cctober 6, 1972. All nine claims were rejected by the Examiner.

b. OCR-1860 2nd OCR~1861: These disclosures were combined intc a
single patent application entitled iwo-stage CGasification of Pretreated Coal.”
Tkis applicaticn, containing 12 claims, was filed together with Sssignment cn
March 23, 1972, and given Serial No. 237,332.

Patent applications are being prepared for filing in France, West
Gerzary, and Japan. Confirmatory license was executed by ECR on M2y 8, 1972.

c. OCR-1862: A U.S. patent application entitled "Three Stage Gasi-
fication of Coal," containing eight claims, was filed together with Lssignment
cn. March 23, 1972, and assigned Serial No. 237,333.

Patert applications are being prepared for filing in France, West
Gerrany, and Japan. Corfirmatory license was execused by BCR orn May &, 1972.

d. CCR-1863: A U.S. paten* application was prepared for this dis-
closure entitled ":Ewo-stage Downflow Gasification of Ceal." This application,
containing seven claims, was filed together with Assignment on March 23, 1972,
and given Serial No. 237,454,

Applications are being prepared for filing in France, West Germary,
and Japan. Confirmatory license was executed by BCR on May 8, 1972.

e. OCR-1864: A U.S. patent application entitled "Two-stage Gasi-
fication of Coal with Forced Reactant Mixing and Steam Treatment of Recycied
Char," was prepared for this disclosure. The applicatior contains 13 claims
and was filed on March 23, 1972, together with the Assignment, and assigned
Serial No. 237,360.

This patent applicaticn has been examined by the U.S. Patent Office
Sxaminer and the First Office Action was issued November 9, 1972. All 13
claims have been rejected by the Examiner. References cited by the Examiner
will be reviewed to determine whether foreign applicaticms should be filed.
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f. OCR-20kk: An Invention Disclosure (Form DI 1217) entitled "Com-
tined Methanation - Shift Reaction Process," was subritted to CCR for consid-
eration on June 1k, 1972. Use of this process simplifies and reduces the
cost of making synthetic pipeline gas, especially from coal, using the BI-GAS
or other coal gasification processes.

In a memorandum dated July 20, 1G72, Mr. M. Howard Silverstein, Branch
of Patents, notified CCR that this Invention Disclosure had been assigned Inte-
rior Case No. CCR-2044. PBCR will prepare and file a U.S. patent application
for this disclosure as authorized in OCR letter of August 1L, 1972, to Mr. S. J.
Frice, BCR's paternt attorney. A draft of the applicaticn has been prepared
and is currertly teing reviewed Ty the inventors. After their review, an
2pplication will be prepared in final form for filing in the U.S. Patent
Office.

2. Reports and Fapers: Ccpies of the paper "New Markets--Coal Gasifi-
cation," were forwarded to OCR on December ig, 1972. This paper was presented
by J. W. Tiemar at the Annual Meeting of tkhe {cal Mining Institute of America,
December 7, 1972, Pittsburgh, Pa.

H. Visitors During Decepber, 1972

December L, 1972

Mr. J. M. Marsten
Regional Manager
Combustion Engineering, Inc.
Reymond Divisiorn
135 Cedar poulevard
Pittsburgh, Pa. 15225

Decerber 7 and 8. 1972

Mr. C. M. Stone, Project Zxecutive
Mr. T. G. Stricklané, Vice President
Stearns-Roger, Inc.
P. 0. Box 5886
Denver, Colorado 80217

Tecember 1k, 1972

Mr, J. M. Marsten
Regional Manager
Coobustion Engineering, Inc.
Raymond Division
13% Cedar Boulevard
Fittsburgh, Pa. 15228

Decerber 20, 1972

Mr. C. F, McDonough

Mr. R, M. Yarringtoa
Awerican Cyanamid Company
Bound Brook, New Jersey 06805




Trips and Meetings During December, 1972

continue.

Office of Cocal Research
Washington. D. C.

Decerker 13, 1972

Decerker 20-21, 1972 Meeting of Task Group on
Materials Design Data

Chicago, Illinois

IiT.

WORK PLANNED FOR JANUARY, 1973

837.

Jd. ¥. Igoe
J. R. Garvey
R. X. Young

J. P. Tassoney

The work planned for January will basically be a continuation of the
on-going program which has been underway for the past few conths.

Beach-scale testing of methanation catalysts supplied by Chemetron will

tion of the major electrical imstallations.

tinued.

Work en the wethanation PEDU will cortinue with emphasis on comple~

The data acquisition program for the bench-scale methanetor will be con-

the computer with the methanation PEDU.

Meeting with OCR Staff
Leadership Systems, Inc.
Silver Spring. Maryland

Stearns-Roger, Inc.
Denver, Colorado

4. Trips and Meetings TPlanned
January S5-6, 1973
January 11-12, 1973

B. Papers to be Presented

April, 1973 Natioral ACS Meeting
Division of Fuel Chemistry

ballas, Texas

July, 1973 Presentation tc be made
at 1973 Gordon Cornfer-

ence on Coal Science

Work will continue to determine the mal_erfals necessary for interfacing

R. K. Young

J. P, Tassoney
R. XK. Young

"Chemistry and Physics

£ Entrained High
Pressure Coal Gasi-
Ffication”

R. L. Zahradnik

R. J. Grace

"Chemistry and Physics
of Entrained Coal
Gasification™

R. L. Zahradnik

R. J. Grace



1250

1200

OCR/AGA PIPELINE GAS GENERATOR RESEARCH AND DEVELOPMENT

T T T T T T

nso

100

A

1050

1000

950

900

850

650

600

550

500
450
4Cc0
3s0

300
250

200

150

100

50+

h

o]

%%
2%

=nmm Predicted Professional and

Non- professional Cumulative
m mPredicted Professional Cumulative

&\
NN
RN

\

NN

N

MANHOURS
IN HUNDREDS




i, . . L spendix A-1 Sheot 1 838.

CUMULATIVE MANHOURS

— 1973 } 1974 —————!

s
'
-
>
"
o
z
o
-
"
=
>
E S
-«

JULY 1974.. AUG 1976

NOT YET ESTIMATED

m Actval Non-professional Cumvlative

[~~1 Actual Professional Cumulative Rev. Aug 1972




Month
Sept. '71
Oct.. 7
Ifov. '71
Dec. '71
Jan. '72
Feb. '72
Mar. /2
Apr. ‘72
May e
June '72
July '7?
Aug. '72
Sept. '72
Oct. e
Nov. e
Dec. '72
Jan, 73
Feb, '73
Mar. '3
Apr. '73
May '73
June '3
July '73
Aug. 173
Sept. '73
Oct. '73
Nov. ‘13
Dee., '73
Jan. '7h
Feb. '7h
Mar, '/h
Apr. 'Th
May 'T4
June 'T7h
July '7h

Aug,

l76

OCR/AGA PIPELINE GAS GENERATOR RESEARCI AND DEVELOPMENT
Qchedule of Predicted and Actual Manhours

* Estimated

This Month 7 cumulative

Professional Non-Professional Professional Non-Professional

Predicted A4ctual Actunl Predicted Actual

1,606, 5% 1,600.5 2,253.

1,144 .0 2,750.5 3,969.

1,490.0 L,2ho, 5 6,096,

1,290.5 9,531.0 7,911,

1,465.0 6,996.0 9, 58N,

1,285.0 8,281.0 11,240,

1,337.0 9,614,0 13,283.

1,4%00,0 11,018.0 15,309.

1,506,0 12,52h.0 17,193.

1,555.0 14,079.0 19,247,

1,22h.5 15,303.5 20,617,

1,h32,0 1,193.0 2,136.0 16,096.5 22,753.5 22,191.

1,50h,0 1,301.5 2,152,0 17,798.0 24,905.5 26,455.

1,560 1,535.5 2,141 ,0 19,333.5 27,0h9.5 28,249,

1,Wh8.0  1,241.5 2,136.0 20,575.0 29,185.5 30,115.

1,hh0,0 960.0% 2,008, 0 21,535.0% 31,233.5 31,591.
1,664 .0 2,328.0 33,501.5
1,664 .0 2,336.0 35,897.5
1,672.0 2,34k .0 38,2L1,5
1,624 ,0 2,280.0 ho,521.5
1,632.0 2,280.0 h2,801.5
1,632, 2,288.0 5,089, 5
1,656.0 2,328.0 W7,h17.9
1,656, 2,320.0 49,737.5
1,656.0 2,320.0 52,057, 5
1,640.0 2,288,0 5h,305.5
1,656.0 2,288.0 56,633.5
1,656.0 2,26 ,0 58,897.5
1,672.0 2,328.,0 61,225.5
1,656 2,320.0 63,515.5
1,640 2,320,0 65,865, 5
1,640 2,280,0 08,145.5
1,656 2,288,0 70,433, 5
1,656 2,272.0 72,705.5

NOT YET ESTIMA
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Appendix A-2, Sheet 2

CCR/AGA PIFELINE GAS GENERATOR RESEARCH AND DEVELOPMENT
Schedule of Predicted and Actual Expenditures

Month
1971
Sept.
Oct.
Nov.
Dec.
1972
Jan.
Feb.
March
Aprii

June

July

Sept.
Oct.
Nov.
Dec.
1973
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
1974
Jan.
Febt.
Marcn
April
June

July to
Aug. '76

Current Month Cumulative to Date
Predicted Actual Predicted Actual
57,900 57,900
98,983 156,883
129,083 " 285,966
138,572 k2k,538
95,161 519,699
71,459 591,158
96,682 T
47,253 135,093
73,220 2313
8,521 586,834
79,385 966,200
205,974 79,220 1,172,174 1,045,420
296,974 79,036 1,469,148 1,12k, 456
335,032 130,050 1,804,180 1,254,425
335,031 168,01 2,139,211 1,422,438
331,672 216,108% 2,470,883 1,638,5L6%
357,220 2,828,103
357,220 3,184,423
357,219 3,542,542
758,369 4,300,911
758,389 5,059,300
758,400 5,817,700
1,219,816 7,037,516
1,219,816 8,257,332
1,219,818 9,477,150
1,531,333 11,008,483
1,531,333 12,539,816
1,531,284 ik,0m,100
1,720,869 15,791,969
1,720,866 17,512,835
1,720,865 19,233,700
1,456,866 20,690,566
1,456,866 22,1k7,432
1,456,868 23,604,300
NOT YET ESTIMATED

* Estimated

841 .
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APPENDIX B

HOMER CITY, PENNSYLVANIA
COAL GASIFICATION PILOT PLANT

JOB NO. C-11630

STEARNS-ROGER PROJECT STATUS REPORT
NO. >

JANUARY 8, 1572

GENERAL
This report covers job progress from December 7, 1972 to January 5, 1973.

A meeting was held in Washington, D.C. on December 13, 1972 between OCR, BCR
and Stearns-Roger. The principal subject of discussion was a review of the
gasifier situation to date and its effect on the overall project schedule.
As a result of this meeting, Stearns-Roger was directed to solicit proposals
from other vendors for an alternate design gasifier which could perhaps be
furnished in a shorter time then the B&W design considered to this point in
time.

Alternate gasifier proposals are due January 19, 1973. Pending receipt of
gasifier proposals, schedule information in this repert continues to be based
upon the previously used B&W gasifier schedule.

PHYSICAL DESIGN

The plot plan was approved in concept on December 11, 1972. This was used
as the basis for Phase I soil testing boring locations.

BCR approval and comments on the office and laboratory building layouts
were received December 26, 1972,

As noted in the two previous reports, recommendations have been made to BCR
concerning enclosing the gasifier structure, enclosing coal preparation
facilities, operating floor design and plant roads and parking areas. No
decisions have been furnished to Stearns-Roger on these items.

Recommendations submitted by Stearns-Roger on December 5, 1972, concerning
the use of a plant model are still pending.

A preliminary layout of the plant shop and warehouse has been transmitted
to BCR for approval.

Preliminary plant layout and addition of information to flow sheets is in
progress.



GENERAL SPECIFICATIONS

Nineteen (19) general and project specifications have been routed for
approval and issued for romstruction purposes. Work in this area is nearing
completion. Piping specifications are being developed. Selection of
specialized valves to be used is the major problem preventing completion of
piping specifications.

FIELD PROGRESS

Phase ] soil test drilling activities were completed during the last week
of December.

The Phase I mining study and preliminary soil test report is gcheculed to
be r»ceived early in January.

No further field work is in progress at this time.

PROCESS ENGINEEZING

1. (Coal Handling

Meetings are scheduled the week of Jsnuary 8 with the two mest likely
vendors for the coal crushing and drying equipment. It is planned

to purchase all major system components from & single vendor who wili
be responsible for compatibility of the various components.

It is expected that proposals will be received by February 1 and a
selection made. This will allow completion of process work in this
aread and design engineering to proceed with respect to final layout
of the equipment and determination of conveyor requirements.

Quotations are due the week of January 8, for the slag and lime-stone
pulverizer.

2. Coal Feed

Process design in this area is still firm. Equipment quotations have
been solicited. As stated in the last report, difficulty is being
experienced obtaining suitable equipment offerings.

411 14 major items are out for quote. Adequate quotations are on hand
for 7 items. Since the last report, additional vendors have been
asked to quote ccal feeders. All declined. 1t appears coal feeders
will have to be single sourced to the one vendor willing to quote.

3. Gasification

Heact loss data for the B&W design gasifier was received from B&W
December 8, 1972, Fuel gas, oxygen and steam systems around the
gasifier have been designed using ~his information. Any future changes
caused by a change in gasifier design will cause rework of che process
design accomplished Lo date.

The cooling water flow system has mot been designed pending receipt of



3. Gasification - contipued B-8hk.,

requirements from either B&W or other possible gasifier vendors. This
effort will have to follow selection of a gasifier vendor.

Section 300 pressure vessels are out for quotation. Other auxiliary
equipment items are being held until requirements defined by the
gasifier become firm.

GASIFIER

A meeting was held in Washington, D.C. on December 13, 1972 to review the
gasifier situation. This meeting was attended by OCR, BCR and Stearns-Roger.

As a result of this meeting, Stearas-Roger was directed to take immediate
steps to obtain proposals for gasifier designs other than the B&W concept
pursued to this point in time. Stearns-Roger immediately started contacting
potential vendors and held various meetings with individual vendors starting
December 15, 1972 to acquaint vendors with the problem and design requirements.

On Decenier 20, 1972, OCR/AGA requested all potential vendors be asked to meet
in Denver for a proposal briefing meeting, at which time a proposal due date
would be established.

This meeting was held in Denver on December 28, 1972. The meeting was
attended by OCR, AGA, Stearns-Roger and representarives of the following
vendors: B&W, Combustion Engineering, Foster-Wheeler, Struther-Wells, Wyatt
and F. W. Glitsch & Sons, Inc. At the conclusion of this meeting, January 19,
1973 was established as the due date for proposals. All vendors present
promised to submit proposals.

Prior to the above meelings, an engineering subcontract with B&W for gasifier
initial design had been submitted for OCR/AGA approval. This subcontract
has not been approved, pending receiving other gasifier proposals.

4. Gas Wash

The previously mentioned B&W heat leoss data has been used to complete
gas washer process design. Equipment date sheets for inquiry of
equipment are being prepared on this basis. Basic design in this
area is expected to remain firm regardless of gasifier selection as
normal operation sets design conditions.

A design approach has been determined for the gasifier effluent line
using equalized pressure between the process and jacket water sides of
this line. This appears to solve one of the major prcblems mentioned
in the last report.

5. Char and Lime Systems

Process design remains firm in this area. With resolution of over-
head line design problems, design of cooling water systems is in progress.
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Char and Lime Systems - conZinued

All major equipment, except for cooling water system components, is out
for quotation. As with coal feeders, it appears rotary feeders for
this area are limited to the one vendor willing to quote.

CO Shifr

Process design is still firm. All major equipment is out for quotation,
except for two exchangers. Quotations are due the third week of
January.

Acid Gas Removal

The SELEXOL Process has been selected for removal of acid gases. Flow
sheets are te to the stage of development that 'approved in principle"

van be requested. Allied Chemical Co. visited Stearns-Roger the

week of December 13, 1972 to furnish required process data. Approxiuately
507 «f the process equipmant is out for quotationms. Required secrecy
agreenents need to be executed with Allied before distribution of

propvietary data. .

Metnanation

Process design is firm. Flow sheets need to be "approved in principle’.
Approximately 60% of the process equipment is out for quotation.
Inquiry specifications are in progress on the remainder.

Utilities

It was pointed out in the lasi report that informacion regarding
availability of commercial fuel gas was required. ‘This information
has not been received. Design has been based upon the assumption that
fuel gas will be made available.

Process design of the purge gas system is 90% complete.

Design of the steam system flow diagrams is in progress.

Oxygen, nitrcgen and CC, cdistribution flow diagrams have been developed.
Process design of the sour water stripper is essentially complete.
Design of safe and adequate over-pressure relief of this system is a
problem area.

Waste water treatment and effluent disposal facility requirements have
bzen determined. Stearns-Roger personnel plan to meet with Pennsylvania

authorities approximately February 1, 1973 to obtain concurrence with
the basic design before proceeding further. .
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APFENDIX C

ADDITICNS TO ABSTRACT FILE, DECEMEER, 1972

Tunde, P. J. and Kester, F. L., "Kinetics of carbon dioxide metbanation on
a ruthenium catalyst,"” ACS Div. Fuel Chem. Prepriats 17 (1), 11-27 (1972). ACS

This pazper examines the kineties of the reactien using a
Ruthenium catelyst, and derives from experimental data a
correlation describing the kinetics of this catalysis in
the 4C0° F to T00° F tempersture range. (From authors'
introduction)

Futh, L. A., Sqguires, A. M., and Graff, R. A., "Desulfurization of fuels with
nalf-calcined dolomite: first kinetic data,” Environ. Sci. Teckacl. 6 (12),

1609-1k (1972). Journal
This paper was presented at the ACS Natioral Meeting, March
1971. It was abstracted in BCR Rept. L-410, Prog. Rept. 88
to OCR--Contract 14-01-0C01-32k, p. 3610.

"Synthane coal gasification pilot plant to demonstrate feasitility of converting
coal to substitute naturzl gas," U.S. Bur. Mines, FES 72-28 (Aug. 22, 1972).
75 pp. U.S. Dept. Comm. NTIS, EIS~-AA-T72-5175-F. Bur. Mines

The environmental impact of site preparatiom, plant

construction, and plant operation are discussed in this

Final Statement. A number of comments on the Draft

Environmental Statement and the Bureau's reply to these
are included.

Wood, R. E. and Hill, G. R., "Coal hydrogenation in small tube reactors,"”
ACS Div. Fuel Chem. Preprints 17 (1), 28-36 (1972). ACS
Results of hydrogenation of a number of different coals in a
reactor of 1/8 in. ID are presented. The characteristics of
these coais in regard to feeding, reactivity, and plugging
of the reesctor are evaluated. The tests were carried out
at 1750 and 2000 psi and at 650 and 675 C.
Zareski, G. K., "The gas supplies of the United States--present and future,”
ACS Div. Fuel Chem. Preprints 17 (1), 49-66 (1972).  ACS
This review of the gas industry projects the future

domestic gas supply and discusses various means of
supplementing it, including coal gasification.



APPENDIX.D.

PROGRESS REPOPT #41

Bituminous Coal Pecearch, Inc.

Coal Gasification

I. STATUS OF CONTPRACT

A. Pilot Plant Ernpineering Bid Package

December, 1972

Xoppers Contracht 2415

Step No. 1: Pilot Plant for oxvgen-blown, two stage coal gasification
system, Including generzl facilitles: design and models.

For acdditional information see Part II:

Step No. 2:

(*'ork Completed)

Fluidized bed system.

{"ork Deferred)

B. Engineering Assistance and Recommendations for PEDU Program

Methanatio

n PEDU

D-38L7.

Contract Evaluation.

The following Fluid Bed Methanation PEDU drawings, bills of material, and
specificarions were transmitted by Koppers Companv, Inc. to BCR:

Letter Dwg. No. Rev. No.

2415-C474 2415-9A701 &
b 2415-9A702 3
v 2415-9A703 3
" 2415-9A704 3
" 2415-9A705 3
" 2415-9A706 3
" 2415-94A707 2
" 2415-9A708 3
" 2415-9A709 3
" 2415-9A710 3

2415-9A711

Title Date Trans.

Graphic Panel Lavout

Recorder and Analvzer Panels
N.G. Comp., Reformer Unit

and Add. Flows Interconnection
Schematics

Meth. Flow, Feed Gas and Reacror
fafety Ckt., Interconn. Schematic
Filter Blowback, Demister Level
Product Gas Press. Graphic Panel
Elect. Power Distribution
Graphic Fnl. Annunciator and Air
Supply Interconnection Schematic
Gas Press. and Flow, Meth.
Pressures, Product Gas TFlow,
Therminol Flows and Temp.

Meth. and Feat Windings Temps.
Infrared Analyzers Recorders
Feat Windings Ckt. and Record
Panel Elect. Air Supply and Fy8
Controls

Electric Terminal and Pneumatic
Bulkhead Arrangements

Analvzer Panel

Interconnection Schematric

05DEC72

"

"
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Letter Dwg. No. Rev. No. Title Date Trans.
2415-Ca76 2415-9F327 1 Controllers —~ Loecal, Shts. 1-6 11DEC72
n 2415-9F328 1 Control Valves, Shts. 1-24 "

v 2415-9F329 3 Relief Valves, Shts. 1-7 "
v 2415-9F334 2 Pressure Control Valves (Self- "

Actring) Shts. 1-10

Fluid Bed Gasification PEDU

BCR's letter of 26JUN72 relieved Koppers of the responsiblity for
fluidized-bed gasification engineering under Amendment No. 6 and No. 7
Subcontract No. 2, OCR Contract No. 14-32-001-1207.

C. General Engineering Assistance & Consultation

Koppers transmitted a memorandum by J. De Nelle, dated 30WOV7Z, which presents
a review of the Panel Board Vendors drawing recuested 27NOV72 by BCR (Koppers
letter 2415-C475 dated OSDEC72).

Koppers transmitted the following correspondence and Technical Brochures
pertaining to high temperature valves for the methanator reactor:

1. Letter from Mr. Robert Gzlo (Nupro Company) to Mr. Ralph Benz
(President of Pittsburgh Valve and Fitting Company) dated 135JUN72.

2. Letter from Mr. Ralph Benz to Mr. I. D'Amico (Koppers Company)
dated 21JUN72.

3. XNupro Technical Bulletin No. 28.

CONTRACT EVALUATLON

Four (4) copies of Amendment No. 7 to Amended Subcontract No. 2 imcluding Appendices

I through VIII, signed by Mr. J. D. Rice, Vice President & Assistant General Manager

of Engineering and Construction Division, Koppers Company, Inc., were transmitted

to BCR in our letter 2415-C183 dared 180CT71. Receipt of these coples was acknowledged
by BCR in their letter dated 180CT71.

Pilot Plant Engineering Bid Package (Volumes I through VI) was completed in accordance
with the scope of work specified under Appendix I-Revised Appendix A, Par. ITIAa-5.,
Step a.: "General Facilities Plus Oxygen—Blown Two-Stage System” of Amendment No. 7

to Amended Subcontract No. 2 (originated under OCR Contract No. 14-01-0001-324 and
transferred to OCR Contract No. 14-34-0001-1207) between Bituminous Coal Research, Inc.
and Koppers Company, Inc.

J. F. Farnsworth
Project Manager



