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B, Stage 2 Process and Equipment Development Unit--100 k/hr (R. J. Grece,
T, du Breuil, E. E. Dorath, and R. L. Zahradnik)

The Stage £ PEDU test program was officielly terminated after completicn
of PEDU Test 58 and after September 30, 1971. (ref. Section 3.7, p. 41,
Frogress Report No. i).

As indicated wunder Future Work in iast month's report, assembly and
anslyses of data and results for PEDU Tests 57 and 58 were not completed. They

are presented and discussed in this report; along with corrected results Iar
PIOU Test 55.

The general objective o the PEDU tests was to optimize the operating
parsmeters to provide for maximizing methane production and thus implement the
design of equipment for the 5 ton/hr pilot plant. The primary objective of
each test was described under the "Data and Resulis” section for the specific
test.

1. Corrected Results for Stege 2 Performance Criteria fcr PEDU Test 55
with "As-used" Lignite 11933—3013-595 at 550 psig Using Lorng Coal Feed Nozzle:
Date Tor the performance criteria, being in error, were not entered in Table 11,

pege 37, Progress Report No. 1. Correct values along with complete summary
date are given in Table 29.

2. Deata and Results for PEDU Test 57 with Pittsburgh Seam Coal 2?%&;
B016-19; st 1,000 psig Using Lomg Coal Feed Nozzle (T inch below center lin

Stage 1): The primary purpose and significant deteils of FPEDU Test 57 were
presented in Sectiorn 3-4, page 2L, Progress Report No. 1 {Septerber 1571).

Data and results for PEDU Test 57 are given in Table 30. Chrematographic
and monitor anelyses are given in Table 21. Data and results for coel feeding
are given in Table 32, and C-14 snelyses are given in Teble 33.

3. Date and Results for PEDU Test 58 with Pittsburgh Seam C-al (2734~
£016-19) et 1,000 psig Using Long Coal Feed Nozzle With Short Residence Time:
The primary purpose and significant detajls of PEDY Test B were presented
in Seciior B-5, page 33, Progress Report Ne. 1.

Data and regults for PENU Test 58 are given in Tablie 34, Chrowrtographic
and monitor enslyses are given in Table 35. Data and results for cc-1 fecding
are giver in Tarle 36, and C-14 analyses ere given in Teble 37.

4. Discussion of Results for PEDU Tesi 57 with Pittsburgh Seam loal at
1,000 psig Usirg Long Coal Feed Nozzle (1 inch below center line of Stege 1):
Sumrary date for various opereting periosds of PEDU Test 57, using Pittstrurgh
ceam coel gt 1,000 psig and with the long coel feed nozzle discharge port
located 1 izch below the cepter line 5f Stage 1, are given in Table 38, along
with similer date for PEDY Test 32.
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TAPLE 3C.

Time

Feed Rates, 1b/nr

{Coal)
Cyclchaxane C.H,,
Saturated Steam
Oxyegen
Superhested Stean
Total Steam

Ratios, 15/1b
Cxyzen, Crelohexane

Saturated Steem/Cyclohexane

Purge Nitrogen, cfh
Stage 1
tage 2
Totel
¥ydrogen, cih

Products
Product Gas, cfh
Systen Leak
Sample ™
Flash Ges
Total

Stage 1

Hk FR L

T ercture, °F
UV Pyrometer ¢

Flape
Thermocouple TIC-3Z

Stege 2 Cutlet Texp.
{7, and r, Avg.)

Reector Fressure. psig
tuench water, 1b/br

Q_ - Center iine of

125
DATA AND RESULTS OF PEDU TEST 57
Period Mumber
3 2 3 L
Start 3:00 L:30 500 6:15
End L.o0o L:b5 5:20 540
0 o} 52.8 65.1
55.3 55.2 55.1 55.2
91.2 91.2 91,2 91.2
107.2 107,32 107.4 108.2
12,5 12,5 12.5 12,5
102,7 i03.7 103.7 103.7
1,9 1.9 1.95 1.96
1.85 1.65 1.65 1.65
k16 33L 3G 325
570 584 €10 697
o8& 915 925 2022
0 20 2k Pt
3605 3693 309 L&05
ic 20 3 i2
26 26 26 26
&G 69 &5 53
2713 2813 Lk21 Loz
A NA NA HA
Max
Min A NA A Na
1756 1770 1780 1800
1015 1015 1015 1015
1010 1002 102 1002

NA - Rot Available
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TASLE 34, DATA AND RESULTS OF PEDU TEST 58

Perind Number
1 z 3 4 5

Start 3:10 L:15 5:03 Gt
Time End L:10 445 5:23 £:29 6:46

Feed Rates, 1b/hr

{Coal) 0 0 59.% L3.7 43.7
Cyclohexane Cg¥;» 55.6 55.6 55.6 55.6 55.6
Zaturated Steam 92.0 92.0 92.0 a2,0 92.0
Oxygzen 1074 107.h 107.4 107.2 1C7.2
Superheated Steam 25,3 29.3 28.8 29.7 26,7
Total Stesm 121.3 121.3 120.8 121.7 121.7
Ratios 1b/1b
Oygen/Benzene 1.93 1.23 1.93 1.93 1.93
Saturated Steam/Benzene 1.65 1.55 1.65 1.65 1.65
Purge Nitrogen, cfh
Stege 1 237 236 250 2kg 2hg
Stage 2 626 627 732 750 750
Total 1013 866 982 999 ag9
Hydregern, ofh 0 122 123 123 123
Products i
Product Gas, cfh 3747 36T7L L386 4257 1058
System Lesk 19 19 15 19 19
Samplie 25 26 2c 26 26
Flash Gas 69 &8 70 &8 &5
Total 3851 3787 L5l 4370 k368
Stege 1
Terrwerature, °F
UV Pyrometer { Flame WA FA NA NA NA
Max
Thermocouple TIC-3E Min @ Na NA NA NA KA
Stage £ Quitlet Terp.
(Fy and F, Avg.) 2150 2160 2090 2140 2140
Reactor Pressure, psig 1020 1020 1020 1020 1020
Querch Water, lb/hr 1136 1136 1136 113€ 1136

q;_ - Center line of N& - Not Availeble
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COperating conditions in PEDU Test 57 duplicaeted those of PEDU Test 32 as
closely as possible such that eny improvement due only to the change in loca-
tion of the discharge port of the coel feed nozzles could be observed. In
PEDU Test 32 the regulsr coal feed nozzle was used, with its discharge port
located Just above the entrance to Stege 1.

Figure 42, "Effect of Qutlet Hydrogen Partiel Pressure on Methane Yield,"
shows that the points for FEDU Test 57 are above all of those for previous tests
at 1,000 psig, except for PEDU Test 43. The latter was conducted with added
hydrogen which increased the hydrogen partial pressure to about 21.5 atm and
thus is not directly comparable to the others.

The coal feed rates used in PEDU Test 57, namely S52.8 and 65.1 1lb/hr,
bracketed those used in PEDU Test 32, namely 56.L4 1b/hr. These data &nd other
items given under operatinc conditions in Teble 38 shows that the two testas
are reesonably comparable; the major varieble being the location of the dis-
cherge port of the cosl feed nozzle.

The average values of carbon in the methane as percent carbon in the coal
for the two tests were 21.7 and 24.8 percent for PEDU Tests 32 and 57,
respectively. Thus the definite increase of 3.1 percentage points in the
carbon conversion to methane for PFDU Test 57 cen be attributed to the decrease
in insuffletion of the product gases intc Stage 1.

Toteble toc, is the decrease in carbon oxides formation, average values
for Tests 32 and 57 being 31.4 and 15.5 percent, respectively. The 12.9
percentage difference mey indicate a lower mixing temperature, since the carbon-
steam reaction ia temperature dependent. Cearbon oxides formation is an impor-
tant item, since it will affect the mmount of carbon in the char returning to
Stmge 1 in the integrated gesifier. The effect is alsc indicated in the
preformed methene, average values of which are 65.3 and 86.0 percent for FEDU
Tests 32 and 57, respectively.

S. Discussion of kesults for PEDU Test 28 with Pittsburgh Seam Coal at
1,000 psig Usggg Long Coal Feed Nozzle with Short Residence Time: Summary date
for the various operating periods of PEDU Test 56, using Pittsburgh seem coal
at 1,000 psig and with the long cocal feed nozzle discharge port located 1 inch
below the center line of Stage 1, and with the volume of Stege 2 reduced to 40
percent of its initial volume to decresse the residence time, are given in
Table 38.

A preliminewy discussion of operating detsils during PEDU Test 58 was
given in Section II B-5, page 35 of Progress Report No. 1. The arrangement
of the reduced Stage 2 volume also wes described and illustrated in Figure 12,
vage 34 of Progress Report No. 1

Inspection of Stage 1 of the reactor following the test showed no additional
slag tuili-up. However, agglomersated {sintered) slag was found on the flat
ghelf which surrounded the 2-inch dimmeter entrance port of the edded refractcery.
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34
%

Table 28 shows for PEDU Test S8 that all of the Stage 2 outlet temperatures

were much higher than those for PEDU Test 57, approximetely 2140 vs 180C F for
the respective tests.

Because of apparent overfeeding of coal in Period 3, as discussed in
f Progress Report No. 1, the results were inconclusive and will not be discussec
further.

During Periods U4 and 5, with reduced residence times of 5.k seconds as
f compared to about 14 seconds in PEDU Test 57, average carbon conversion %o
L methane, as shown in Teble 38 and Figure L2, emounted to 20.3 percent. This is
much less than the sverage cerbon conversion of 24.8 percent cbtained in
PEDU Test S57. The lower result of Test 58 was most likely due to & higher
Stoge 1 and 2 mixing tempersture ms well as recirculation of the product gases
and cher irc the "turbulent" zone st the 2-inch diameter entrance port of the
added refractory. Both of these conditions tend to deccrpose methane.
Consequently, any imprcvement due to decreased residence time slone, which was
the prirary aim in Test 58, was adversely effected by the incompatible ocper-
eting conditions which were obtained. Thus, definite comclusicns as t2 the
effect of short residence time in this particular test canrct be made. However,
previous tests indicate thaet residence time is a very important factor in
raxinizing methane formaticn in Stage € of the 1CO 1v/kr PEDU. It should be
_ noted thet PEDU Test 58 was the only test with sny ccal that was conducted
i' with short residence time at 1,000 psig. Short residence times were cbteined
in several other tests but at pressures belsw 1,000 psig.

m——
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6. Pittsburgh Seem High Volatile A Bituminous Coal, Fifth Feedstock
Preparation: 1Two drums, Numbers 4 and 6, of Pittsburgh seam high volatile A
coml, were obtained fror the original shipment of eight drums of BCR Lot
Bo. 273k. This portion of coal was designated 2734-8016-16. The cosal,
weighing 647 pounds, was air dried and processed through the Jeffrey crusher.
The final product, designeted 2734-B016-18, was processed through the Patterson
r ball mill and Williasms classifier. The 500 psunds of finel product,
designated 2734-8016-19, were transferred to the coel feed tank on Aungust 3i,
1971. A representative sample of the final product was takern for screen,
proximate, and ultimate analyses. The wet screen analysis is given in
Table 39. The proximete and uitimate enalyses are given in Table LO.

Fraramg

Francus |

TABLE 39. WET SCREEN ANATYSIS OF PITTSBURGH SEAM HIGH
VOLATILE A BITUMINOUS CCAL, FIFTH FEEDSTCCK
PREPARATION (SAMPLE 2734-8016-19}

et

o iy

{ Screen Size Weight Percent Retained,
1 Mesh Cumistive

+ 50 b1

+ 100 31.€

+ 200 62.9

+ 325 75.6
[ - 325 10C.0
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TARLE 4O, ANALYSES OF PITTSBURGH SEAM HIGH VOLATILE A
CBITUMINOUS COAL FEEDSTOCK
{Sample 2734-8016-19)
{Air Irying loss 2.4 Percent)

Proximate, Percent Az Recelved As Used Eny'- Dry Ash-free
Moisture 3.8 1.k - --
Volatile Matter 36.0 36.9 37.L 4o,3
Fixed Cerbon 53,k 54,7 55.5 59.7
Ash 6.8 7.0 7.1 -

Dltimate, Percent

Moisture 3.8 1.k - -—

Carbon | 7h.6 76.5 77.5 83.6
Hydrogen 5.3 R 5.5 5.9
Nitrogen 1.6 1.6 1.E 1.7
Sulfi 1.6 1.6 1.6 1.7
Ash 6.8 7.C 7.1 -

Oxygen (by difference) €.3 6.5 €.6 7.1
Heating Value {Btu/id) 13,370 13,700 13,890 1k,950



7. Oxygen and Nitrogen Deliveries: No deliveries of ouxygen were made
during the month of October 1971. About 42,250 scf were used for PEDU opersa-
tions. Cummlstive oxygen to date amounts to 915,969 scf.

The 93rd delivery of ligquid nitrogen, amounting 12 155, 500 scf, was made
on October 5, 197L; 71,500 sef were used for FEDU operations. Cumulative
nitrogen used to date amounts to 14,775,275 scf.

8. Benzerne, Coal, and Cyclohexane Deliveries: No deliveries of benzene,
coal, or cyclohexane were mede during the month of Cctober.

9. TFuture Work: Future work will inciude:

a. ECvaluation and consolidation of the results for the corplete
series of S8 PEDU TESTS.

b. Preparatior of a summery report.
¢. ecessary work to expedite dismantling of the 100 1b/hr PEDU.

4. Completion of the design of the S ton/ mr pilot plant gasifier
and of equ;pment for the integrated gesification system.

e. Develcpment of appropriate patent disclosures and preparatiosn of
technical papers.

w4

e .
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C. Cold Flow Model Experiments--5 ton/hr Two-clage Gesifier (R. J. Grace,
J. E. lJoll, R. D, Harris, R. L. Zehradnik, end E. E. Denath;

Work comtinued during the month on the ccld flow model studies in accormiance

with the schedule presented in Progress Report HNo. 92, pege 3312. The mcdel
studies mre expected to irdicate hoth the location and size of nozzles ané itie
shepe of the reactor which will avpid excessive locelizing of temperatures
near the reactor walls, confining the high terperstures to the reactor centex.
Stages 1 and 2 of the gesifier are to be studied independently et first,
Tollowsd by tests of the two steuges together.

The Stage 1 studies kave been divided into three phases: (1) single-
burner tests, (2) multipie-burner tests, and {3) multiple-burner tests plus
simuzlated slag. The experimentel requirements for the third phese are con-
sidered to he more difficult than those for the other phases, Frovisicnsl
Phase IIT work is therefore being undertakern io sclve some of the experiments}
oroblens so that Phase IIT data can be obtained immediately following These I
tests,

1. Thase I Model Tests: For the Phase I tests, a sirgle-prototype
burner is being tested with three different annuler rings for directing the
oxygen stream around the stream cf steam and char belng fed tc Stage 1 of
the two-stage gasifier, The test setup was shown schemeticslily ir Figure 135,
page 47 of Progress Report No. 1, end the actual setup is shown in Figure 43,

The arnule* rings, shown in Figure 4L, consist of twelve 5/32-inch perts
driiled perallel to the steam flow, 15 degrees to the stear flow, and 3¢
degrees to the stesm flow. The rings fit into the prototype burner shewn in
Figure 840, page 391L, Progress Report No. 92.

With the burner mounted, as shown in Figure L3, the rings were initimlly
characterized using eir only at 13.9 cfm through the center (steanm-char)
port, end st 5.6 cfm through the ring (oxygen) ports. Determinations of the
gir velocities were made at the centerline of the burmer znd at points cne
ard two inches below the centerline using a standard pitot tube. These
nessurements were taken at a point 2-1/4 inches from the burner cutlet and
were repeated at 4-inch intervals to a total distence of 22-1/4 irches. The
dete, as shown in Figure 45, indicate essentially similer flow patterns
regardless of the ripg used.

The rings =sre presently being characterized using =zir only et 13.9 cim
through the center port, end & mixture of air and 1C to 11 percent carbon
dioxide zontent at 5.6 ofm through the rings. Carbon dioxide concentrations
are being measured over m wide area of the drum.

2, Gasg Analyzing Procedure apd Equipment: To measure the carbon dioxide
content in the air stream, during the model tests, a probe of 1/8-inch
stainless steel tubing is piseced in the sir stream at set positions froxm the
source and from the centerline. The air-carbon dioxide mixture 1s drawn
through the tube, = Drierite drying tower, end the sample locps of the gas
chromatograpk by a disphrzgm pump at e rate of approximstely two liters per
minute.

Mo et e e ma g e
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8016P259
Figure 43. Tect Set-up for Phase 1 Mode! Testing

ki
£
]
r 8016P258
3 Ports Facing Ports Parcllel Ports F. ling
: 30° Inwards to Steem Flow 15° Inwards

Figure 44. Three Oxygen Rings to be Tested with Prototype
Steam-Char and Oxygen Burner
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The gas chromstograrh is & Gow Mac 69-500 with a thermel conductivity
detector operated at an oven tempersture of 125 G and a block tempersture of
120 C. The separaticn column is a 7-fcot length of 1/4-inch copper tubing
packed with Forapak Q at & density of 1.8 grams per fcot. Helium flow through
the gas chromatograph is meinteined at 500 miliiliters per minute.

The output of the gas chremategraph is put into & Vider Autolsad 63C0
integrater, which determines the area under the curves produced by each ges
present in the mixture. The ares under the curves is related to the carbeon
diexide concentration by & constent, which is determined using standerd
carbon dloxide samples.

3. Phase TIT Medel Tests: To dete, the supporting scaffold has teen
erected, for the Fhase TIT equipwent, a roof ocutlet hes been provided, and
the oil seperator has Teen Installed in the stack. 4 refiled drum was built
for the oll separater rather then using the cyclone described in last month's
report. This drum was tested with the sir sand water spray shewn in Figure Ls,
With tke oil separstor in plece, the emission shown in Figure 47 was produced
at the outlet.

Most of the comporents for the model beve been received; the oil-air
injectior burner has teen made srnd swivels fcr chenging turner angles have
beer desigred.

L. Future Woerk: The creraticn of the prototype turner with three
different anrclar rings will be cheracterized using sir and air with certon
dioxide. ther burner configureations will be Lested as required. Assembly
of Phase IIT equirment will comtinue.




8016P257
Figure 46. Air-Water Spray Used to Test Oil Separator

8016P256

Figure 47. Residual Mist at QOil Separctor Qutlet

BN
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J. Data Processing (R. X. Young and D. R. Hauck)

1. Stage 2 PEDU: All date through FEDU Test 58 have been processed.

2. Commerciel Gasifler Modeling: Gas yield expressions which will be
inccrporsted into subroutine GASIFY have not yet been satisfactcrily revised.
It is hoped that these revisions will be completed during the next report
reriod so that simnletion runs for Pittsburgh seam, Elkol, and lignite cosls
can be made,

3. Automsted Data Acquisition: Delivery of the FDPS/E computer and
peripherels is expected in lete December, 1971.

A thorcugh study of PDF3/E operationel procedures is now in pregress.
This study will include two weexs of formel schooling at Digital Equipment
Corporation's home office during the next report period.

L. Future Woerk: ©Plans for the next report period inciude:

e. Generste gasificestion yield expressions to be incorpvorated in
suoroutine GASTTY.

. Continue study of the operstion of the FDPS/E computer and
peripherals.

E. Eugineering Design and Eveluation

1. BI-GAS Process: Ges yield expressions which will be incorporatedﬁ‘
icto the commereisl gasifier program (subroutine GASIFY) heve net yet teexn
satisfactorily revised. Upon satisfactory revision of these expressions,
data wiil be gererated om West Kentucky No. 11 seam coal as well ss Pittsburgh,
Elkol, and lignite coals.

2. OCR/BCR Gesificetion--Power Gemeration: A special report (BCR-L-417),
summerizing the twc engineering evaluations and cost studies prepared by
Koppers and Blaw-Enox, was submitted to OCR on July 19, 1971. These studies
were based on the uce of air-blown two-stage gasification as a retrefit prrocess
for inplant producticn of fuel gas to feed & conventional boiler.

As a result of the wide imterest in the econcmics of desulfurized fuel
gas frem coal, OCR decided toc issue the report as cre of their publications.
Cn August 6, 1971, an edited version of the special report was sutmitted to
OCR for publicetion. This repcort has now been released ss OCR R&D Revort
No. 20. Also, a paper is belng prepered for the fortheoming i%72 Spring
Meeting of the ACS Divisicn of Fuel Chemistry.

Discussions continue with industry on this applicaticn of the two-stage
gasifier.

Details of the cost of fuel gas by the BI-GAS process were included in
fppendix D of Progress Report No. 1 for September, 1971.
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3. TFischer-Tropsch System: No further developments cccurred in this
aree this menth,

F. Multipurpose Reseerch Pilct Plant Facility {MFPRF)

Bvery assistance is being given to Xoppers tc ensure that design
engineering for the research facility by Koppers Company, Inc., 1s completed
by the end of November, 1971l. Progress achieved in preparastion of the
ecgineering bid package for the 5 ton/hr oxygen-blown system {BI-GAS Process)
end the MIRF general facilities is given in Koppers Progress Report. (See
Appendix E.)

A& meeting with representatives of OCR and AGA was held October 1, 1971,
in the Xcoppers downtown Pittsburgh office. Progress achieved was reviewed
and meens for expediting the bid peckage were discussed.

Discussicns continue with American Lurgi and with Parsons Company con-
cerning the licensing of the Purisol process. In keeping with an understanding
reached on August 17, 1971, Parsons has been supplylmg needed informetiocn on
the Purisol process for the bid package, VWritten confirmstion of the under-
standing reached on August 17, 1971, is peing sought from American Lurgi.

G. Litersture Search (V. E. Gleeson)

There were no literature references completed during the month.

H. Other

1. PErime Contract Metters: There were no new developmernts during this
report pericd.

2. Outside Ergineering and Services: In addition to working on the
bid package for the MFRF, ioppers continues tc provide engineering assistance
&8 required and as reported above.

Copies of & proposed Amendment No. 7 to Subcontract No. 2 have been
signed by Koppers and submitted to OCR for approval pricr to counter-siznsture
bty BCR.

3. Brigham Young University: During the past month, the grester part
of the time was spent preparing the first semi-annuwel repert. Five cories
of this report were forwarded to ECR. Figure 48, Monthly Progress Chart,
Expenditures, shows the current budget status,

The reactor was redesigned to achieve shorter residence time of the coal
perticles and longer residence time of the hydrogen-oxygen flame. To accomplish
this, the dismeter of the resctor was reduced to 3/h inches and the distance
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between the point of injection of the premixed hydrogen and oxygen and the
point Injectlion of the coal was lengthened by 50 percent. Shop drawings
have heen prepared to carry out these changes *o the reactor design. Fabri-
catlon of the new parts will be carried out during the coming month.

Additional tests are alsc planned with the present reactor during
November. These tests will be made with miwxtures of ¢oal snd cher to obtain
pyrolysis date zt lower temperatures then tested heretcfore.

It is suggested that the concept of pyrolysing coel by injecting it into
& prenixed flame of oxygen and & fuel gas such as hydrogen or methane, or
the design of equipnment for doing this, may be patentsble.

L, Reports and Papers: As reported last month, the revised marumseript
of the peper entitled "Gesification of Lignite by the BCR Two-stage Super-
rressure Process,” by R. J. Grace, R. A. Gleon, and R. L. Zahradnik, was
returned to INDUSTRIAL & ENGINEERING CHEMISTRY Quarterlies. Early publicatlon
is expected.

5. Pstent Matters: As reported in Progress Report No. 84, December,
1970, sll worthwhile ideas ere being written up as irveniion disclosures for
submisslon to OCR for consideration.

&. OCR-866 and OCR-1078: A U.S. patent epplication based or the
new process concept (E. E. Donath, pDecember 11, 1970) has now been filed and
given Serial Number 182,652. The application, entitled "Gaesificaticn of
Cervonacecus Solids,” contains nlpe claims. The spprepriate document assign-
ing rights to the U.S. Government has been prepared.

b. New Invention Disclosures: Formel Invertion Diselosures (Form
DI 1217) for six individusl BCR suggestlons were submitted to OCR on May 7,
197i.. These were listed in last wonth's report.

Inesmuch as GC days have elgpsed since the submission of these
iovention disclosures, in accordance with the petent clesuse under Contract
14-01-0001-32%, BCR is proceeding, &s reported last month, to develop patent
gpplications for filipg in the U.S., first obtaining the sprrovel of the
Solicitor's Office.
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Visitors During Octoher, 1971

October 1, 1571

Mr. Neal P. Cochran
Chief, Division of Utilizaticn
Office of Coml Research
U.S. vVepartment of' the Interior
Washington, D. C. 20240

QOctober 5. 1971

Mr. H. M. Mitchell
Mr. E. H. D. Gibbs
Koppers Compeny, Ine.
Kompers Building
Pittsburgh, Pennsylvenis 15219

Mr. Carl A. Bolez
Gilbert Associates, Inc.
525 Lancester Avenue
Reading, Pencsylvanie

October 6, 1571

Mr. C. J. Weuhoff
H. F. Lenz Co.
Lyter Driv-
Johnstown, Pennsylvanis

October 7, 1971

Mr. H. ¥. Leonard
¥oppers Company, Inc.
Koppers Buildirg
Pittsburgh, Pennsylvenles 15219

Professor C. Y. VWen
West Virginis University
Morgantown, West Virginia

Dr. Paul Yavorsky
U.S. Bureeu of Mines
L8000 Forbes Avenue
Pittsburgh, Pemnsylvania 15213

w
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October 8, 1971

hr. C. A. Johnson

Mr. H. H. Stotler

Mr. D. E. Tulhsall
Hydrocarbon Research, Inc.
Box 1k16
Trenton, New Jersey 08607

Getober 12, 1971

Mr. Walter Kuehn

Mr. W. A&. Clayton

Mr. H. J. Blaskowski

Mr, R. C. Ulmer
Combustion Engineering, Inc.
Windsor, Cornecticut

Mr. S. M. Tymisk
Mr. J. F. Farnsworth
Koppers Company, Inc.
Kcppers Bullding
Pittsbhurgh, Pennsylvanie 15219

October 18, 1071

Mr, R. W. Whiteacre
Koppers Company, Inc.
Koppers Building
Pittsburgh, Pennsylvenis 15219

Cctober 18, 19, 20, 1971

Dr. Frederick A. Zenz
P. G. Box 363
Reoslyn, Loung Islernd, New York

Cctobver 19, 1971

Mr. J. W. Lindstrom
Mr. D. M. Mitsek
Mr. H. F. Lecnard
Koppers Company, Inc.
Koppers Building
Pitisburgh, Pennsylvania 1521G



Qetober 15, 1971

Mr. Revindra M. Nadkarni
Mr. Charles Bliss
Arthur D. Little, Inec.
Acorn Park
Cambridge, Mass. 02140

October 20, 1971

¥Mr. R. W. Whiteacre
Koppers Cormpany, Inc.
Koppers Bullding
Pittsbvurgh, Pennsylvania

October 22, 1971

Mr. D. M. Mitsek

Mr. R. 0. Parker
Koppers Coopany, Inc.
Xoppers Building
Pittsburgh, Pennsylvanis

October 27, 1971

Mr. A. Xroeber

Mr, W. J. Kerr

M, D. M. Mitsek

Mr., S. M. Tymisk
Koppers Company, Inc.
Koppers Building
Pittsburgh, Pennsylvenia

15219

15219

15219

150.

October 28, 1971

Mr. R. D. Lutze

Mr. Leconard J. Pieroni

Mr. Emmett J. Ferretti
Rust Engineering Compsany
Division of Litton Industries
P. C. Box 101
Birmingham, Alabams 35202

e
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Mr. Lee H, Bowser
Gammett, Fleming, Corddry,
and Cerpenter, Inc.

P. ©. Box 1962
Harrisburg, Pennsylvania

Mr. H. F. Ferguscn

Energy Technology Division
Department of Trade and Industry
Thames House, Szuth Millbanik
London SW1, ENGLAND

Mr. Enmett Ferretti

Fust Engineering

P. 0. Box 101

Birmingham, Alsbama 35201

J. Trips, Visits, and Meetings During October
October 1, 1971 Koppers Company, Inc. Neal P. Cochran
Pittsbusgh, Pa. R. A. Glenn
&b Flowers
¥oppers Staff
K. Reguests for Information

Mr. Frederic de Hoffmenn
P. 0. Box 1814
La Joila, Celifornia 92037

Mr. John R. Heizelman
Manager of Comstruction Sales
XKaighin-Hughes-Paulin, Inc.
2852 South Avenue

Toledo, Chic 43601

—i,
.
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I1I. WORK PLANNED FOR WOVEMBER, 1971

The werk plenned for November will basically be a zontinuetion cf the
on-going program which has been underway the past few months.

The final summary report on the coel composition and beneficiaticn
studies is being edited and should be completed soon.

Tre review of the bid package frow Kcppers for the fluidized-bed gesifica-
tion PETU will continue, & list of usable instrumentation snd eguipment from
the Stege 2 PEDU will be compiled with the idem of using as nmany of these
items as possible in the new PEDU installation. Reactivity studies of the
Congol char will continue.

Tests will continue in the bench-scele methanator tc evaluete suitable
catalysts. Emphesis will be placed on nor-nickel cetalysts &s a result of
brevions experience. Eveluation and review of the bid package from Xoppers for
the metheration PEDU is plenned, as well as continued work on the model
studies.

The test work on the Stege 2 PEDU (100 lb/hr) was officially terminated
on Septesmber 30, 1971. Date are being compiled in preparaticon for writing a
final sumrary report to cover work completed since September 20, 1570. A
schedule is being developed for the dismantling of the Stage 2 FEDU equiprent.

Tests in the Phase I program of the cold flow model studies for the
5 ton/hr two-stage gasifier will continume. Erectiorn of the equipment for
Phase IIT testz is also plaenned.

Gas yield expressions will be revised aend incorporated into subroutine
GASIFY ir order to obtein simulaticn mms for Pittsburgh seam, Elkol, and
lignite cocals. Operation of the FPPB/E coamputer will be studied.

Assistance will be given to Koppers to ensure completicn of the bid
packege for the multipurbose research pilot plant facility at an early date.

A Trips and Meetings Planned

HNovember £, 1971 Office of Coal Research R. A. Glenn
Weshingtoo, D. C. 2020

B. Visitors Expected

None

C. Papers to be Presented

R e

"

April, 1972 Symposium oz Quality of "Economics of
Synthetic Fuels Generating Clean
ACS Division of Fuel ' Fuel Ges from Cosl
Chemistry using sn Alr-blown
Boston, Messachusette Two-stage Gasifier”

E. K. Dienl
J. T. Stewart
R. &, Glern
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MONTHLY PROGRESS CHART
PART 1 MANKOURS

Bitumineus Coal Resoarch, inc.
350 Hochberg Road Menroeville, Pa.

OFFICE OF COAL R:SEARCH
DEPARTMENT OF THE INVERIOR

CONTRACT NO. 14-32-0001-1207

wuss Pradicted Professionsl and
Nen-professional

m = Predicied Professional
Actual Non-professional

@ Actual Professionai
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MONTHLY EXPENDITURES (all Costs. in Doilars) !
Sept Oc«t Nov Dec¢ Jan Feb Mar Apr May
Monroeville Predicted [129,9517129,991 | 129,991 | 125,951 | 323,486 | 382,228| 558,45k | 105,058 | 86,238
Actual 63,610 | 121,606
Homer City Predicted 154,000 | 215,60
Actual
Total Predicted | 129,991 | 129,951 | 129,961 | 129,951 | 323,485 | 382,228 | 558,454 | 259,058 .83
Actual 63,810 | 121,696
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1 CUMULATIVE EXPENDITURES
. Oct Nov Dec |
25,000
_ ~ MONTHLY PROGRESS CHART
— PART 2 EXPENDITURES
6400 Bituminous Cocl Research, inc.
6000 350 Hochberg Road Monroeville, Pa.
i 5600 OFFICE OF COAL RESEARCH
: DEFARTMENT OF THE INTERIOR
: £ 5200
R S CONTRACT NO. 14-32-0001-1207
4800
4400
-
4000 Expenditures, Cumvuloiive
3800 @ Actval, Monraeville
dzo0 ! ! Actual, Homer City
i 200
t —p—— Predicted Expenditures, Cumulative
- 2400
| T ek
1 2000 e Total, Monroeville
and Homer City
1500 = omem Monrocevilie
: 1200
EBOO
400 G
T DOLLARS IN
(e} THOUSANDS

June July Avg Sept Oct Nov Dec
_| 86,20 | 65,813 | 65,813 | h,TH6 | 62,273 | 62,273 | 62,275

“280,400 | khk,300 | Lik,300 | Wk, boo | 760,600 | 760,600 | 760,800

360,6k0 | 510,133 310,113 519,146 | 822,873 | 822,873 | 823,075
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AFPPENDIX B B-155.

PROGRESS REPORT #27

BITUMINQUS COAL RESEARCH, INC,
COAL GASIFICATION

OCTOBER 1971

KOPPERS CONTRACT 2415

I. S8STATUS CF CONTRACT

Al PILOT PLANT ENGINEERING BID PACKAGE

(1)

(2)

(3}

A meeting was held on October 1, 1371 in Koppers offices in
Pittsburgh, attended by representatives of CCR, AGA, BCR
and Koppers. The purpose of the meeting was to review the
cencept, basic design and related costs of the 5 ton per hour
OCR/BCR BI-GAS pilot plant.

Following the review, Dr. Ab Flowers, AGA, explained that it
was urgent to the gas industry that the process be proved as
quickly as possible in order that commercialization could be
started by 1375,

Messrs. Flowers and N. Cochran, OCR, reguested that Koppers
submit, as quickly as possible, a proposal covering the detailed
engineering, procurement, construction and operations of the

5 ton per hour pilot plant, to be based on a simplified version

of the oxygen blown gasifier facility. including only those
facilities and services necezsary to prove the process.

Work on the proposal was< to be conducted independently of the
contract and was not to delay completion of the engincering bid
package.

Effluent Treatment Flow Diagrams for the pilot plant were
submitted for BCR's approval in our letter C-174 dated
October 8, 1971.

Water treatment recomrmendations were subrnitted in our
letter C-176 dated October 11, 1871.
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An estimate of the electric power requirements for the pilot
plant operations was submitted to BCR in Koppers letter C-179
dated October 12, 1971.

Transmittzl of three (3) propesals from outside soils engineer-
ing firms for site goils investigations to be periormed at
Homer City plant site (letter C-180 dated October 13, 1971).

Transmirtal to BCR of limited data and process description
covering Parsons-Lurgi PURISOL unit for acid gas removal
facilities (C-~181 dated October 15, 1971). Supplier advised
that no further engineering data will be supplied without prior
execution of the secrecy agreement {C-201 dated November 2,
1671},

Review and discussions of the proposed Amendment 7, scope
of initial site work, reviced process descriptions were made
at the meeting held at BCR on October 12, 1971, and reported
in the Conference Report #1287,

Specifications for the recommended scope of work for clearing
and grubbing at the Homer City pilot plant were submitted to
BCR in letter C-123 dated October 27, 1971.

B. ENGINEERING ASSISTANCE AND RECOMMENDATIONS FOR

PEDU PROGRAM

(1)

A review of the Char Fluidized Bed Gasificaticn PEDU was
mads at the meeting held at BCR on October 19, 1971 and
attended by BCR's representatives, Dr. F. A. Zenz
{Consultant, Fluid Particle Techneology) and Koppers
personnel. For additional irformation please refer to
Conference Report #198 (transmitted in Koppers letter C-154
dated October 27, 1971).

CONTRACT EVALUATION

Four (4) copies of Amendment No. 7 to Amended Subcontract No. 2,
including Appendices I through VIII, signed by Mr. J. D. Rice, Vice
President, Engineering and Construction Division, Koppers Company,
Inc. were transmitted to BCR in our letter 2415-C183 dated

October 18, 1971. Receipt of these copies was acknowledged by BCR
in their letter dated October 18, 1971.
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Koppers is proceeding in accordance with the scope of work stated
in proposed Amendment No, 7.

J. F. Farnsworth
Project Manager

i



