
BIILq<IECUS CO~ ~. -~ZSE-~_RCH, INC. 
OCR/AGA-SPONSO~D ?~SF.'-~-~CH PROGRAM 

PI.'-~LIIT£ GAS GE;~.~ATOR ~Sv.~.RCH A_r~ EEW£LOp.~NT 

_Wrogress Report No. 16 

(BCR Report L-5CC) 

81£. 

i. ~s~RODUC TION 

This report summarizes ;rogre~s achieved during December, 1972, on a part 
cf the program, "Gas Generator Research and Development," being conducted by 
Bituminous Coal Research, Inc., for the Office of Coal Research. The overall ,~ 
program was initiated ~nder Contract No. 14-01-O001-324, December 20~ 1963, 
~-nd was transferred to Contract No. 14-32-00C1-1207 on August 19, 1971. Under 
the new prime ccztract~ a portion of the work is being sponsored jointly by 
DCR and <he American Gas Associa:icn. T~us, this report represents the ~ix- 
teenth re;oft of progress cn the joLnZly-sponsored OCR/A@E program. 

The objective of this part of the program continues to be to develop. 
processes for gasifying coal =o produce Yigh-Btu pipeline gas. 

Laboratory-scale coal g~sification experimentation is to be continued 
together with process and equipment development. With the ~id of engineering 
subcontractor(s), a multipurpose research pilot plant facility is to be de- 
signed, constructed, and test operated. 

A. Work Schedule 

Work on the project is being conducted according to a schedule reflect~g 
the program outlined under the new prime =ontract. This ~chedule was sho~rn in 
Figure i, page 2, Frcgress Report No. 1 and revised as shown in Figure 16C, 
Progress Re;oft No. 13, to reflect only that part of the cveral~program spon- 
sored by both OCR and AGA. 

B. Monthly ?rogress Charts 

Monthly progress ohar~s reflecting ;roposed rate of effort and expendi- 
tures on that part of the contract sponsored jointly by OCR and A-C=A, through 
Fiscal Year 1974, are shown in Appendixes A-1 ar.d A-2. The projec:ed costs 
are quarterly costs divided by three to obtain monthly costs, and will be 
adjusted when anticipated mozt~_ly e,.~enditures are received from Stearns- 
Roger. These progress charts will be further revised to reflect the complete 
contract period when project planning and expenditure ester.mates for the period 
beginning with Fiscal Year 1975 are complete. 
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A. iabor~to.~V--scale Process Studies 

i. Gas Pr0~sgsing (M- S. Graboski): This report summarizes progress 
achieved in the bench-scale and PEDU gas processing programs during December. 
Gas processing studies continued in accordm:ce with the updated time schedule 
presented in Figure 163, Progress Report No. 14. 

a. Bench-scale Studies: The purpose of the bench-scale program 
is =o investigate methanation catalysts under conditions imposed bythe BI-GAS 
prccess. These include high carbon monoxide concentrations~ high pressure, 
and a nominal 3/1 hydrogen to carbon monoxide ratio. 

Three processing schemes are currently under investigation. These 
were summarized in Figure 164= Progress Report No. 14. Scheme A reflects cur- 
rent planning where methanation follows shift conversion and acid gas removal; 
Scheme B considers hydrogen s'~ide removal before and caWeondioxide removal 
after me~hanation; and Scheme C is based on methanation of the synthesis gas 
containing all acid gas components. The purpose of both the bench-scale and 
PEDU programs is to determine feasibility of the schemes for the BI-GAS process. 

(1) Harshaw Catalysts: Data for the Harshaw catalysts currently 
being studied ~re presented last mcr~h. BCR is awaiting word from Harshaw on 
zhe results cf studies on spent catalyst samples sent earlier in the year. 

(2) Chemetron Catalysts: ~"%Lree lots of catalyst were received 
from Chemetron Corporation during the past month. 

BCR Lot No. Chemetron No. Nominal Composition 

308e T-1953 
3083 T-1977 
3084 T-!978 

2 ~  ~Ioo~ - 6o~ A~ 03 
lC~ 1,~o02 - 90~ A403 
3 ~  ~o0~ - 70% A~Os 

~hysi:a!property measurements are currently beingmade. These data willbe 
reported nex~ mor~h. ~ae three Chemetron catalysts have been charged into the 
life test Quit a!ongwith a sample of BCR Lot 2903 catalyst. Data will be 
available next month for the four samples. 

(3) O~ion Carbide Catalysts: A meeting was held between BCR 
and a representative from Union Carbide molecular sieve group pertainimg to 
their role in deve!o~ment ~f methanation catalysts A secrecy agreement is 
under negotiation to permit BCR and Union Carbide to exchange information on 
metha_nation. 

(2) .~erican Cyanamid: Representatives from American Cyanamid 
and BCR met during December to discuss methauation catalysts under an e~suing 
secrecy agreement. No further contact has been made with Cyanamid since that 
discusslon. 

b. PEDU Studies: Progress continued on construction of the 
metha~ation ,~v~DU during December. The updated construction schedule for the 
project: based on currently available delivery data, is given in Figure 202. 
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(!) E-ngineering: Koppers completed detail engineering during 
December. EngineerLng time under the general assistance part of the contract 
is stil!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 
.=EDU equipment items. 

During December, visits were made to Gas Atmospheres, Cleveland, 
Ohio, to inspect fabrication of the reformer, Item MX-IO0, and to Monroe Boiler 
for z final inspection of the water break tam/% Item .MV-766. The reformer is 
about 90 percent co~p!ete and shipment could be sooner than the scheduled date 
of January 31. Item MV-766 was rejected due to improper code stamping; this 
will be corrected but the delivery date has been revised. 

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

(3) Construction: 
the schedule show?, in Figure 204. 
Figures 205 through 212. 

PEDU construction is proceeding according to 
Some construction photographs are sho%u% in 

(a) Pipin~ Installation:. Piping work by BCR personnel 
continued during December. During this period, the following work was com- 
pleted: 

(i) Therminol piping, except for control valves. 
(2) Boiler piping downstream of demineralizer. 
(3) Vent gas piping in high pressure stall. 
(4) Cooling water to cooler-condenser. 
(5) Natural gas piping to MK-102. 

(b) Structural Construction Work: During December the 
structural work included: 

(1) Completion of some modifications in Building 3. 
(2) Location of the natural gas compressor, M/~-102. 
(3) Location of the Cardox C0e storage tar/~. 

(c) Electrical Construction Work: 
electrical construction work progressed satisfactorily. 
following: 

During December, the 
The work included the 

(!) Installation of iow-volZage 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 cozp_ressor room 
areas. 
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T~_B!2 i47. SDT@~LRY OF STATUS OF EEDU EQU:~Y~NT ITEMS 

index 

.,',,~.- L05 
-hlO 

~.-700 
~- ~20 
MK-102 
~<-305 
Z~E-305 
MK-770 
~ -710 
~m-&20 
~-i0~ 
MV-260 
~-307 
~[v-310 
~-610 
~4v-615 
My-620 
MV-710 
MV-763 A & B 
k~-764 
m'-766 
MX-!00 
.vX-500 
~'X-TeO 
MX-750 
MX-770 
MY-700 

MX-210 

Equipment Item , ,  Stat~s ~ 

Feed Gas Preheater P 
Filter Blowback Heater R 
Cooler Condenser R 
Water Cooler E 
Catalyst Filters 
Natural Gas Comp_ressor R 
Methanator Feed Gas Compressor P/A 
Bypass Cooler E/A 
Air Compressor h 
Tooling Water ~ump R 
Fluid Bed Methanator R 
Reformer Feed Gas Receiver R 
HaS Flash Tank R 
Oil Separator R 
Methanator Feed Gas Receiver R 
Water Metering Tar~ R 
Water Letdcwn Tar~ P/A 
Demister R 
Cooling Water Tank R 
H~S Removal Towers R 
Drip Pot R 
Water Break Tank P/A 
Reformer P/A 
Therminol System R 
Steam Boiler R 
Demineralizer F/A 
Thermal Oxidizer R 
Reformer ~-~mclosure P 
Panel P 
CO~ Storage Tank R 

Estimated 
Delivery Date 

 1z517  

2/2~/73 

i/3!/7f 
i/3i/732 

1/15/73 ~ 
1/31/73 

2/01/73 

1/31/73 
I/B /TB" 

I p 

F/A 
R 

Procurement Stage 
Procured and Vendors Draws_ngs Appreved 
Received 

m Vendor delay; delivery date r~vised 
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8040P39 

Figure 205. Instal lat ian of the Natural  Gas Compressor 

8040P40 

Figure 206. Natura l  Gas Compressor after Instal lat ion 



Figure 207. Electrical Switchgear 

8040P41 

8040P42 

Figure 208. New Lighting Panels and Conduit 
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8 0 4 0 P 4 3  

Figure 209. Instal lat ion of Therminol Piping 

8 0 4 0 P 4 4  

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

8 0 4 0 P 4 5  

8 0 4 0 P 4 6  
Figure 212. The Steam Boi ler af ter  Complet ion 

cf P ip ing and Electrical Work 
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(5) ~ulled main feeder cables as foll~s: 

(a) From lo~-voltage s%-itch gear to power 
panel "M." 

(b) From p~¢er panel "M" to the electric 
boiler. 

(5) Initiated installation of the yard light~-zg equip- 
ment. 

(6) Continued work on conduit run along the yard pipe 
racP~ to the transformer. 

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

(d) 
of transformer and poles 

Other: The electric cempany has scheduled installation 
for early January. 

(e) Work Scheduled: During January, construction work 
planned includes: 

(I) Piping of gas mixing stand. 
(2) Piping of valve house. 
(3) ~iping of high pressure stall. 
(4) Installation of 750 KVA transformer. 
(5) Continued work on yard lighting. 
(6) Continued electrical work om high pressure stall. 

c. Model Studies: No model ~ork was conducted in December. 

d. Future Work: Work for January includes: 

(1) Bench-scale testing of catalysts. 
(2) Continued PEDU construction. 

2. Analytical Services (J. E. No!l).: D~ring the past month, no samples 
were analyzed by gas chromatography. 

3. Gas Chromatographic Procedures (J. E. No]l): Data were  obtained for 
the automated gas analysis system to be used for the methanatiom PEDU, including 
retention times and scheme of operation. Only two analyses per hour can be made 
under the experimental conditions used, but with a ch~zmge in the analytical 
system, more analyses will be possible. The data reported can be the basis for 
writing a computer program so control the automated system because projected 
changes will not change the scheme of operatzon, only the times. 

The automated gas analysis system as described im au earlier report (0CR 
Progress Report No. 12, August 19T2, p. 655) was operated using neon as a 
carrier gas and a gas sample approximating the product gas from the meth~.a- 
tion PEDU. 

The conditions selected for operation of the automated gas analysis system 
were based on pre~-ious work using a similar gas chromatograph (Progress Report 
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No. l!, july 1972, p. 619). The conditions were selected for adequate separa- 
tion of the various gases and for maxlm~m response (i.e., sensitivity), although 
response factors were not determined in this exp_eriment. A comparison of the 
results is shown in Table lhS. 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 approximately 10 minutes. Therefore, or_ly two analyses can be 
made per hour as opposed to the three to four desired. The large increase in 
anal~--~ica! time is caused by an extended tailing, typical of longer retention 
times, and back 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 w'-'mll decrease retention times but increase ta'~m!ing of the gas 
peaks, leading to poorer separation. A decrease in column length will have 
little effect on the peak shape (i.e., response) but will drastically lower 
the retention time. This appears to be the most promising method. 

The Porapa~ Q analytical column sh~s a more than adequate separation 
between methane ~zd carbon dioxide, the ccntrolling point of the analysis. 
Calculations based on the theoretical plates, or column efficiency, indicate 
that marginal separation, about 95 percen% could be attained on a column which 
is half the length of the one now being used. A column between 4 ft and 8 ft 
should give the desired separation with the lower retention times, and hence 
reduce the analysis time. 

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

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

B" Cold Flow Model Studies - 5 ton/hr Two-stage Gasifier (R. J. Grace, 
R. D. Harris~ E. L. Zahra ~dmik~ 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 dem- 
onstrations in anticipation of future modeling programs. 

C. Data Processing (R" .K. Youm~ and D. R. Hauck) 

i. Automated Data Acquisition: In planning for automated data acqui- 
sition from the PEDU methanator unit, it was decided that the PDP 8/E 
computer and peripherals should be moved as close to the methanator control 
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TABLE !~8. COMPARISON OF .~ETENTION YI.~,~S BE%~EN CHROMATOGR~/rHS 

Gas Chrcmatograph Model 

Oven Temperature, C 
Carrier Gas Fl~ (Neon), ml/min 
Cell Current, ma 
Cell Temperature, C 

GOW MAC 69-590 
GOW ~&C 69-5OO No. 1 No. 2 

75 73.0 78.0 
25 24.5 24.5 

1SO 150.0 150.0 
95 94.0 94.0 

Gas 

Myircgen 
Oxygen 
Nitrogen 
Met~mne 
Carbon Mono.%~de 

Hydrogen 
Composite 
Methane 
Carbon Dioxide 
Ethane 

Cclu=m~ 

~SA 

PPQ 

Retention _~me~ Sec. 

ll4 
171 
25O 
368 
589 

145 
1T2 202.0 
219 264.0 
365 397-0 
632 832.0 

lll .C* 
169.0" 
248 .C* 
385.o* 
651.0- 

* These retention times are corrected for 
passage through the first chromatograph. 

PPQ = Porapak Q 
MS5A = Molecular Sieve 5A 
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Z~Bi_E 149. TI_WE FACTORS FOR AUTC~.~,TED GAS ~2~_LYSIS S'_,'SIEM 

.... 9hromatogra~h No. 1 (PoraFak Q) 
Time 2¢ndition 

0 Sazgle Inject 

336 Valve 2 PPQ-~. Vent 

36o s.i. c~ 

397 Peak CO 2 

480 ~.z. co~ 

765 s.I. c~:~ 

8~ Peak C~I-I 6 

945 E.I. C~F~ 

947 Valve 1 to Backf!u~h 

1515 S.I. Bac_~lush 

1625 Peak Backflush 

1817 ~v.,.~ Backfl~sh 

1900 Valve i Zo Normal 

Valve 2 FFQ-~ }~5A 

S.I. Start Integration (Start of Peak) 

E.I. End Integration (End of ~ea/<) 

Chromatograoh No. 2 
Time Condizion 

0 

215 S.i. H~ 

256 Peak P~ 

307 E.Z. 

Polarity POS 

S.I. Om 

Peak O~ 

-:.z. % 

Peak 

Z.T. 

S.Z. CH~ 

Peak CH~ 

E.i. CH~ 

S.i. CO 

Pea/g CO 

E.I. CO 

340 

37o 

375 

420 

495 

560 

6o4 

7o0 

765 

823 

9~5 

( i f  p resenz)  
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panel as possibl~. This would elir.~nate the installation of 700 feet of signal 
cable necessary to co~mect the methanator instrumentation %o the computer at 
i~s present location. The computer will therefore "me installed at the PEDU 
zethanator site during _March, 1973. 

2. B!-GAS Process: No gasifier simulation rums were requested during 
this period. 

3. Fur,Are !.7ork: Plans for the next report period include: 

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

b. ~bdify subroutine C=~S~Y to accommodate simulation runs in the 
equilibrium mode as w~ll as the kinetic and set yield modes. 

unit. 
c. Begin writing data acquisition programs for the I~EDU methanator 

D. MultiDtu~pose Research _~iiot plant Facill.y (.~/RF) 

5. Pilot Plant: Site work progress continues--the locations of initial 
test holes have been spotted at the pilot plant site, soils test~._ng has been 
started, and the to;ography has been completed. Copies of the plot plan for 
the Homer City pilot plant were submitted to 0CR and A&~ on December 5, 1972, 
for approval in concept; this approval was rezeived by OCF. letter dated 
Eecamber 29, 197- °. 

Following discussions with personnel from Stearns-Roger, B!aw-Encx, and 
C. F. Braun., several modifications to the pilot pla~t not covered by original 
_~lszs and specifications have been ~roposed. These changes concern enclosure 
of the gasifier structure and coal preparation facilities, provision of con- 
crete or floor plate for the gasifier structure, sad paving of additional 
plant reads and parki~ areas, at an estimated order-of-magnitude cost of 
~B25 ,000 .00. Approval to proceed "-ith these modifications as rezommended 
was requested in BCR lezter of December 6, 19T2, to OCR and AGA; approval was 
granted in OCR letter of December 29, 19T2. 

As approved by OCR, the Homer City Municipal plant will be used to su~pl>- 
~:ater to the pilot plant. 

The project review meeting scheduled for December ~'as postponed, january 
12, 5973, has been tentatively set for the nex~ review meeting in Denver. 

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

b. Blew,Knox Chemical Plants, inc: Blaw-Kuox continues to provide 
assis~an~_e to BCR. A screen analysis of a ~last furnace slag was obtained, 
the locetion of" truck weigh scales in the Homer City are~ was determined, 
potential vendors for the high pressure rotary feeders were investigated, 
and a possible layout for the ma~ zen~-.nce sand service building was suggested. 
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To improve the schedule for the process work, which would permit other 
engineering aclivities to be star~ed sooner, B!aw-Kacx suggested that the ~- 
chanical Flow Diagrams be. approved without the piping line index beir~ marked 
on the drawizgs. The Pipir~ Specification will be approved, by all concerned, 
as a separate document and it then becomes a mechanical function to transfer 
the approved specification to the drawings. If it is necessary to wait until 
the line index is included on the dra%rir~s, before issuing the Flow Diagrams 
for approval, it will require a min~ of lO to 12 wee.ks to reach this poimt. 
BCR: Stearr.s-Roger, and Blaw-Kmox all agreed that the Flow Diagrams could be 
approved without the line index but C. F. Braun and Compazyhas advised that 
zheywill not approve the Flow Diagrams until all information, including the 
piping line index, is shown ~n the drawings. 

~. Materials Eva!uationPro~ram: A subcommittee group of the To.sk 
Group on Materials Design Data for Coal Gasification Equipment met at IGT 
in Chicago omDecember 20, 1972, to recommend three programs for evaluation 
of refractory materials, as follows: 

(i) Refractory materials Io be evaluated in the current 
OCR/AGA pilot plants at Rapid City, South Dakota 
and IGT, Chicago, ~llinois. 

(~) A life-test bench-scale unit. 
(B) Long-range research program at the university level to 

study the volatility of elements in the refractory 
materials. 

On December 21, 1972, the Task Group met at IGT to review two proposals 
covering (a) ~ilo~ plant corrosion test studies, and (b) a laboratory aqueous 
corrosion t~st program s~ating various quench system condi$icns. The two 
proposals reviewed were prepared by C. F. Braun & Co~pany. These two proposals 
will be prepared as a bad package and sent out for bids by ~he Metal Properties 
Council. 

No future meetiz~ date was set by the Task Grcup. 

3. Pressure O~timization Study: BCR contiu~es to provide information as 
requeztei in relation to the pressure c~timization study of the BI-GAS process 
bein~ conducted by C. F. Braun for OCR/AGA. Additional information was forwarded 
to Braun on December l, 1972. 

Z. Literature Search (V. E. Gleason) 

Annotated literat,~e references completed during the month are listed in 
Appendix C. 

F. . ,~ts±de ~Finee~_ng and Services  

i. Kcppers Company, Inc- Koppers continues to provide ezgineerin~ 
assistar.ce "as re a.uirea an~ repcrted in their Progress Report No. 4!, Appendix 
D of this report. 
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G. Other 

1. Patent Matters: WorZhwhile ideas continue to be written as inven- 
tion disclosures for submission to OCR for consideration. Status of the various 
disclosures is as follows: 

a. 0CR-866 and OCRTI078: A U.S. patent application entitled "Gasi- 
fication of Carbonaceous Solids," containing nine claims, was filed together 
with the Assignment on September 22, 197!, and given Serial No. 182,652. 

Patent applications have been filed in Australia, India, South Africa, 
Card,a, Great Britain, West Germany, Japan, and .~k~mce. Confi_nnatory license 
zo the gover~ut was executed by BCR on January l2, 1972. 

The First Office Action was issued by the U.S. Patent Office on 
October 6, 1972. All ~nine claims were rejected by the Examiner. 

b. 0CR-1860 and 0CR-1861: These disclosures were combined into a 
single patent ap{licatio~ entitled "~wo-stage Gasification of Pretreated Coal." 
This application, containing 12 cl ~aims, was filed together with Assignment on 
March 23, 1972, and given Serial No. 237,3~. 

Patent applications are being prepared for filing ~-u France, West 
Germany, and Japan. Confirmatory license was executed by ~CR on M~y 8, 1972. 

c. OCR-1862: A U.S. patent application entitled "Three Stage Gasi- 
fication of Coal, ~ containing, eight claims, was filed together with Assignment 
cn ..March 23, 1972, and assigned Serial No. 2B7,333. 

Patent applications are being prepared for filing in France, West 
Germ_any, and Japan. Confirmatory license was executed by BCR on F~y 8, 1972. 

d. 0CR-1863: A U.S. patent application -gas prepared for hhis dis- 
closure entitled ~Ywo-stage Downflow Gasification of Coal." This application, 
containing seven claims, was filed together with Assignment on March 23, 1972, 
and given Serial No. 237,45h. 

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

e. OCR-186h: A U.S. patent application entitled "~wo-stage Gasi- 
fication of Coal with Forced Reactant Mix/r~ and Steam Treatment of Recycled 
Char," ~as prepared for this disclosure. The application contains 13 claims 
and was filed on .March 23, 1972, together -~ith the Assignment, and assigned 
Serial No. 237,360. 

This patent application has been examined by the U.S. Patent Office 
Examiner 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 ap_mlicaticms should be f~ied. 



834. 

f. 0CR-20hh: An Invention Disclosure (Form DI 1217) entitled "Com- 
binedMethanaZion - Shift Reaction process," was submitted to 0CR for consid- 
eration on June i~, 1972. Use cf this process simplifies and reduces the 
cost of makir,~ synthetic pipeline gas, especially from coal, using the BI-GAS 
or other coal gasification processes. 

In a memorandum dated July 20, 1972, ~. M. Howard Silverstein, Branch 
of Patents, notified CCR that this Invention Disclosure had been assigned lute- 
rior Case No. CCR-204/~. BCRwill prepare and file a U.S. patent application 
for this disclosure as authorized in OCR letter of August 14= 19T2, to ~. S. J. 
Price, BCR's patent attorney. A draft of the application has been prepared 
and is currently being reviewed by the inventors. After their review, an 
appliea~ionwillbe prepared in final form for filing in the U.S. Patent 
Officc. 

2. Re~orts mndPapers: Copies of the paper '~ew Markets--Coal Gasifi- 
cation," were forwarded to OCR on December 19, 1972. This paper was presented 
by J. W. Tiemaz at the Annual Meeting of the Coal Mining Institute of America~ 
De~ember 7, 1972, Pittsburgh, Pa. 

H. Visitors During December, 1972 

December ~, 1972 

Mr. J. M. Marsten 
Regional Manager 
Combustion Eng~neeri~, Inc. 
Raymond Division 
135 Cedar Boulevard 
Pittsburgh, Pa. 15228 

December 7 and 8. 1972 

Mr. C. M. Stone, Project Executive 
i~. T. G. Strickland, Vice President 

Stearns-Roger, inc. 
P. O. Box 5886 
Denver, Colorado 802-17 

Dec~_uber I~ 1972 

Mr. J. M. Marstem 
Regional ~nager 
Combustion Engineering, Inc. 
Raymond Division 
135 Cedar Boulevard 
Pittsburgh, Pa. 15228 

De ce_mber 20~ lO.72 

Mr. C. F, McDonough 
Mr. ~. M. Yarrimgton 

American ~'~2mnamid Company 
Bound Brook, N~ Jersey 08805 



I. Trips and Meetings Durin 5 December, 1972 

December 13, 19T2 Office of Coal Research 
Washington= D. C. 

December 20-21~ !972 Meeting of Task Group on 
~terials Design Data 

Chicago, Illinois 

J, W. igoe 
J. R. Garvey 
R. K. Young 

J. P. Tassoney 

837. 

!i!. WORK PL~a~D FOR JAI~JARY, 1973 

The work Rlanned for Januarj will basics/ly be a continuation of the 
on-going program which has been underway for the past few months. 

Bench-scale testing of methanation catalysts supplied by Chemetron will 
continue. Work on the methanation .=EDU will continue with emphasis on comple- 
tion of the major electrical installations. 

The data acquisition program for the bench-scale methanator will be con- 
tinued. Work will continue to determine the malerZals necessary for interfacing 
the computer with the methanation PEDU. 

A. Trips and Meeti~.gs Planned 

January 5-6, 1973 Meeting with OCR Staff 
Leadership Systems, Inc. 
Silver Spring: .Maryland 

R. K. Young 

January LI-12, 1973 

B. Papers to be Presented 

Stearns-Roger, Inc. 
Denver, Colorado 

J. P. Tassoney 
R. K. Young 

April, 1973 NationalACSMeeting 
Division of Fuel Chemistry 

Dal!as~ Texas 

"Chemistry and Physics 
of Entrained High 
Pressure Coal Gasi- 
fication" 

R. L. Zahradnik 
R. J. Grace 

July, 1973 Presentation to be made 
at i973Gordon Co~_fer- 
once on Coal Science 

':Chemistry and Physics 
of Entrained Coal 
Gasification" 

R. L. Zahradmik 
R. J. Grace 
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Month 

Sept. '71 
Oct. ' 71 
I~ov. ' 71 
Dee. '71 
Jan. 72 
Feb. 72 
Mar. '12 
Apr. 72 
May 72 
June 72 
July 72 
Aug. 72 
Sept. ' 72 
Oct. ' 72 
Nov. ' 72 
Dec. ' 72 

Jml. ' 73 
Feb. ' 73 
Mar. ' 73 
Apr. ' 73 
May ' 73 
June ' 73 
July ' 73 
Aug. ' 73 
Sept. ' 73 
Oct. ' 73 
Nov. ' 73 
Dec. ' 73 
Jan. ' 7h 
Feb. ' 74 
Mar. ' 7h 
Apr. '74 
May ' 7~ 
June '7 I, 
July ' 74 
Aug. ' 76 

to 

OCR/AGA PIPEIJI'IE G/~ GENERATOII RESEARCI[ AND Dh'VEI,OPMEIXT 
Schedule of  Pred ic ted  and Actual Manhours 

This Montll 
Prafension~--[ Non-I~ofessional 

Predicted Actual Predicted Actual 

1,6o6.5 
i,i|,)I.0 
1,490.0 
1,290.5 
1,465.0 
1,285.0 
1,337.0 
l,hO0.O 
1,506.0 
1,555.0 
1,22h.5 

i~432.0 1,193.0 2,136.0 
l,Shl,.O 1,301.5 2,152.0 
i,l,56.0 ],535.5 2,1411.0 
1,11)18.O 1,241.5 2,136.O 
l,hliO.o 960.O" 2,Oh8.O 
1,664.o 2,328.0 
1,66h.0 2,336.0 
1,672.0 2,3hh.O 
1,62),.O 2,280.0 
1,632.0 2,780.0 
1,632.0 2,288.0 
1,656.0 2,328.0 
1,656.0 2,320.0 
1,656.0 2,320.0 
l,~IO.O 2,~88.0 
1,656.0 2,288.0 
1,656.0 2,2~J.0 
l,~f2.0 2,328.0 
1,656.0 2,320.0 
1,640.0 2,320.0 
i,~I0.0 2,280.0 
1,656.O 2,288.0 
1,656.O 2,272.0 

2,253.5 
1,716.0 
2,126.5 
1,875.5 
i, 612.5 
1,656.5 
2,042.5 
2,026.0 
1,881,. 5 
2,0511.0 
1,370.0 
I, 5Y3.5 
i, 549.5 
1,7911.5 
1,866.0 
1, h76. OW 

Cumulative 
Professional 

Predleted Actual 
.Non.Pro,f£ssional  , 
l~ed ie t ed  Actual 

16,Y35.5 
18,279.5 
19,735.5 
21, iS3.5 
22,623.5 
24,28'(. 5 
25,951.5 
~7,623.5 
29, 2117.5 
30,879.5 
32, 51/. 
311,167.5 
35,823.5 
37,1'79.5 
39,119.5 
110,775.5 
h2,h31.5 
Ill,, 103.5 
hS, 759.5 
1'7,399.5 
189,039.5 
5o, 695.5 
52,351.5 

1,606.5 
2,750.5 
I~,2hO.5 
5,531.0 
6,996.0 
8,~i.0 
9,618.0 

11,018.0 
12,521,.0 
ih,079.0 
15,303.5 
16,1196.5 
17,798.0 
19,333.5 
20,575.0 
21,535.0~ 

22,753.5 
24,905.5 
27,~,9.5 
29,185.5 
31,233.5 
33,561.5 
35,897.5 
38,2h1.5 
I~0,521.5 
I~2,801.5 
165,089.5 
47,1~17.5 
49,737.5 
52,057.5 
51,,345.5 
56,633.5 
98,897.5 
61,229.5 
63~51J5.5 
65,865.5 
68,1115.5 
70,1t33.5 
72,705.5 

2,253.5 
3,969.5 
6,096.0 
7,971.5 
9,58h.O 

11,240.5 
13,283.0 
15,309.0 
17,193.5 
19,21'7.5 
20,617.5 
22,191.0 
26,455.0 
28,249.5 
30,115.5 
31,59].5 ~' 

NOT YET E ST 1 MATED 

* Estimated 
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AppendixA-2, Sheet 2 ~41. 

OCR/AGA P I ~  GAS GENERATOR RESEARCH AND DEVELOPMENT 
Schedule of Predicted and Actual _Expenditures 

Month 
1971 
Sept. 
Oct. 
Nov. 
Dec. 
1972 
Jan. 
Feb. 
March 
April 
May 
June 
Ju!y 
Aug. 
Sept. 
Oct. 
Nov. 
Dee. 
1973 
Jan. 
Feb. 
March 
April 
May 
June 
july 
Aug. 
Sept. 
Oct. 
NOV. 
Dec. 
1974 
Jan. 
Feb. 
March 
April 
m~v 
June 
July to 
~g. '76 

C u r r e n t  Month Cumulative to Date 
Predicted Actual Predicted Actual 

57,900 57,900 
98,983 156,883 

129,O83 285,966 
138,572 424,538 

205,974 
296,974 
335,032 
335,o31 
331,672 

95,161 519,699 
71,~59 591,158 
96,682 687,84O 
47,253 735,093 
73,220 808,313 
78,521 886,834 
79,366 966,200 
79,220 1,172,174 !,0~5,420 
79,036 1,469,148 1,IR~,~56 

13o,o5o 1,80~,18o 1,254,425 
168,013 2,139,211 1,4~2,&~8 
2_!6,108- 2,470,883 1,638,5~6- 

357,220 
357,220 
357,219 
~8,369 
758,389 

1,9/9,816 
1,219,816 
1,219,818 
1,531,333 
1,531,333 
1,531,98~ 

2,828,103 
3,184,423 
3,542,542 
4,300,911 
5,059,300 
5,817,700 
7,O37,516 
8,257,332 
9,&77,150 

LI,008,~83 
12,539,816 
i~,OTI,IO0 

1,720,869 
1,720,866 
1,720,865 
1,456,866 
1,456,866 
1,456,868 

NOT YET 

15,791,969 
17, 5Le,835 
19,233,700 
20,69o,566 

,i~7,432 
23,604,300 

ESTIMATED 

* Estimated 
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APPENDIX B 

HOMER CITY, PENNSYLVANIA 
COAL GASIFICATION PILOT PT~a/qT 

JOB NO. C-i1630 

STEARI~-ROGERPROJECT STA/USREPORT 
too.____! 

JANUARY 8,. 1973 

GF~ERAL 

This report covers job progress from December 7, 1972 t o  January 5, 1973. 

A meeting was held i~ 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 resul~ of this meeting, Stearns-Roger was directed to solicit proposals 
from o~her vendors for an alternate design gasifier which could perhaps be 
furnished in a shorter time than 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 ~his report continues to be based 
upon the previously used B&W gasifier schedule. 

PHYSICAL DESIGN 

The plot plan was approved in concept on December II, 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 gasifler 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 

B-8~3. 

Nineteen (19) general and project specifications have been routed for 
approval and issued for ~onstruction 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 I soil test drilling activities were completed during the last week 
of December. 

The Phase I mining study and preliminary soil test report is scheduled to 
be received early in January. 

No further field work is in progress at this time. 

PROCESS ENGINEERING 

I. Cqal Handlin~ 

2. 

Meetings are scheduled the week of January 8 with the two most likely 
vendors for the coal crushing and drying equipment. It is planned 
to purchase all major system components from a single vendor who will 
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 
area 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. 

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. 

All 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 coal feeders. All declined. It appears coal feeders 
will have to be single sourced to the one vendor willing to quote. 

3. Gasification 

Heat 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 ~he process 
design accomplished £o date. 

The cooling water flow system has mot been designed pending r e c e i p t  of 



3. Gasification - contiDued B-8~. 

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 

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, Steazns-Roger was directed to take immediate 
s~eps =o 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 Decen.ber 20, 1972, OCR/AGA requested all potential vendors be asked to meet 
in Denver for a proposal briefing meeting, a¢ 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 representatives 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 co submit proposals. 

Prior to the above meeLings, an engineering subcontract with B&W for gas£fier 
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 loss data has been used to complete 
gas washer process design. Equipment data sheets for inquiry of 
equlpment 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 eq,alized pressure between the process and jacket water sides of 
this line. This appears to solve one of the major problems 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. 



B-SaS. 

5. Char and L~me Systems - continued 

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 welling ~o quote. 

6. CO Shift 

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

7. Acid Gas R=moval 

The SELEXOL Process has been se]ected for removal of acid gases. Flow 
sheP~s are ro to the slage of development that "approved in principle" 
,:an be requ~s[ed. Allied Chemical Co. visited Stearns-Roger the 
week of December [3, ]q72 to furnish required process data. Approxil,~tely 
507 c;f the process equipment is o,,t f~r quotations. Required secrecy 
a~rPen~enLs need to be executed with Allied before distribution of 
pr ,~p, ie tary  d a t a .  

8. HeL~anaLion 

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

9. UtiliLies 

Ic was pointed out in the last report that information regarding 
availability of commercial fuel gas was required. This information 
has noL 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, niLrcgen and CO 2 distribution flow diagrams have been developed. 

Process design of Lhe 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 d~sposal facility requirements have 
been determined. Stearns-Roger personnel plan to meet with Pennsylvania 
authorities approximate]y February I, 1973 to obtain concurrence with 
the basic design before proceeding further. 



APPENDIX C 

ADDITIONS TO ABSTRACT FILE; DECE~EE; 1972 

C-846. 

Lunde, 9. J. and Kester, F. L., "Kinetics of carbon dioxide methanation on 

a ruthenium catalyst," ACS Div. Fuel Chem. Preprints 17 (I), ]_1-27 (1972). ACS 

This paper examines the kinetics of the reaction using a 
.Ruthenium catalyst, and derives from experimental data a 
correlation aescribing the kinetics of this catalysis in 
the 4C0 ~ F to 700 ° F temperature range. (From authors' 
introduction) 

Euth~ L. A., Squires, A. M., and Graff, R. A., '~esulfurization of fuels with 

half-calcined dolomite: first kinetic data," Environ. Sci. Technol. 6 (12)~ 

i~9-1~ (1972). ,~ourn~ 

This paper was presented at the ACS National Meeting, ~rch 
197!. It was abstracted in BCR Rept. L-&lO, Prog. Ee~t. 88 
to OCR--Contract 14-01-0001-324, p. 3610. 

"Synthane coal gasification pilot plant to demonstrate feasibility of converting 

coal to substitute natural gas," U.S. Bur. Mines, FES 72-28 (Aug. 22, 1972). 

75 pp. U.S. Dept. Comm. ~21S, EIS-AA-72-5175-F. Bur. Y/rues 

The environmental imp_act of site preparation, 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. E., "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 coals in regard to feeding, reactivity, and plugging 
of ~he reactor are evaluated. The ~ests 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. Prepriuts 17 (i), 49-66 (1972). ACS 

This review of the gas industry projects the future 
domestic gas supply and discusses various means of 
supplememting it, including coal gasification. 



APP~IXD 

PROGRE$~ REPOPT #41 

Bituminous Coal Research, Inc. 
Coal Gasification 

December m 1972 

Moppers Contract 2h15 

D-3/+7. 

I. STATUS OF CONTP-~CT 

A. Pilot Plant EnKineerin~ Bid Package 

SteD No. I: Pilot Plant for oxy. gen-blo~,m, two stage coal gasification 
system, including general faciliEies: design and models. 
Vor additional information see Part II: Contract Evaluation. 

(Vork Comp]eted) 

Step No. 2: Vluidized bed system. 

(~;ork Deferred) 

B. Engineering Assistance and Recommendations for PEDU Prozram 

Methanatlon PEDU 

The following Fluid Bed Yethanation PEDU drawinFs, hills of material, and 
specifications were transmitted by Koppers Company, Inc. to BCR: 

Letter ~g. No. Rev. No. Title Date Trans. 

2~!5-C474 24!5-9A701 4 
" 2&!5-gA702 3 
" 2415-9A703 3 

" 24!5-9A704 3 

" 24!5-9A705 3 

" 2415-9A706 3 

" 2415-9AT0f 

" 2415-9A708 3 

" 2415-9A709 3 

" 2415-9A710 3 

" 2415-9A711 - 

Graphic Panel Layout 05DEC72 
Recorder and Analyzer Panels " 
N.G. Comp., Reformer Uni~ " 
and Add. r!ows Interconnect~on 
Schematics 
Moth. Flow, Feed Gas and Reactor " 
Safety Ckt., Interconn. Schematic 
=i!ter Blo'^'hack, Demlster Level " 
Product Gas Press. Graphic Panel 
Elect. Power Distribution 
Graphic Fnl. -~nnunciator and Air " 
Supply Interconnection Schematic 
Gas Press. and Flow, Moth. " 
Pressures, Product Gas Wlow, 
Therminol Flows and Temp. 

Seth. and Neat ~indlngs Temps. " 
Infrared Analyzers Recorders 
~eat Uindings Ckt. and Record " 
Panel Elect. Air Supply and P2S 
Controls 
Electric Terminal and Pneumatic " 
Bulkhead Arrangements 
Analyzer Panel " 
Interconnect~on Schematic 



D-848. 

Letter Dw~. No. 

2415-C47~ 24!5-9F327 
" 24!5-9F328 
" 2415-9F329 
" 2415-9F334 

Rev. No. 

1 
1 
3 
2 

Title 

Controllers - Local, Shts, 1-6 
Control Valves, Shts. 1-24 
Relief Valves, Shts. 1-7 
Pressure Control Valves (Self- 
Acting) Shts. I-I0 

Date Trans. 

IIDEC72 
IY 

Fluid Bed Gasification PEDU 

BCK'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 Con=tact No. 14-32-001-1207. 

C. General En~Ineerin$ .Assistance & Consultation 

Koppers transmitted a memorandum hy J. De Nelle, dated 30NOV72, which presents 
a review of the Panel Board Vendors drawing reauested 27N0~!72 by BCR (Koppers 
letter 24!5-C475 dated 05DEC72). 

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

i. Letter from Mr. Robert Galo (Nupro Company) to Mr. Ralph Benz 
(President of Pittsburgh Valve and Fitting Company) dated 15JUN72. 

2. Letter from Mm. Ralph Benz to Mr. I. D'Amico (Koppers Company) 
dated 21/UN72. 

3. Nupro Technical Bulletin No. 28. 

II. CONTRACT EVALUATION 

Four (4) copies of Amendment No. 7 to Amended Subcontract No. 2 including Appendices 
T through VIi!, 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 copies 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. I!IA-5., 
Step a.: "General Facilities Plus Oxygen-BlownTwo-Stage System" of Amendment No. 7 
to Amended Subcontract No. 2 (originated under 0CR Contract No. 14-01-0001-324 and 
transferred to 0CR Contract No. 14-34-0001-1207) between Bituminous Coal Research, Inc. 
and Koppers Company, Inc. 

J. F. Farns~Torth 
Project Manager 


