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BITUMINNOUS COAL RESEARCH, INC.
SPONSCRED RESEARCE FROGRAM

GAS GENERATOR RESEARCH AND DEVELOFMENT
Progress Report lo. 8
(BCR Revort L-L65)

I. ITTRODUCTICN

This repert summarizes progress achieved during the month on the general
progran, "Gas Gererator Research and Developrent,” being conducted by
Bituminous Coal Research, Inc,, for the Office of Coal Researck. Tke program
which was initiated under Contract No. 14-01-0001-32L, December 2C, 1963, was
transferred to Contract Ko. 1k-22-0001-1207 on August 19, 1971. Thus, this
report represents the eighth report of progress urder the new prime Contract.

The overall objective of the program continues to be to develop processes
for gasifyving coal to produce fuel gas and high-Btu pipeline gas.

Laboratory-scale coal gasificatior experimentation is to be continued
together with process and equipment development, With the aid of engineering

subcontractor(s), a multipurpose research pilot plant facility is to ve designed,
constructed, and test operated.

A.  Work Schedule

Work on the project is being conducted according tc & schedule reflecting
the program outlined under the new prime contract. This schedule was shown in
Figure 1, page 2, Progress Report No. 1.

B. Monthly Progress Charts

Momthly progress ckarts reflecting proposed rate of effort and expernditures
are snown in Appendixes A-l and A-2.

IZ. PHASE IT PROGRESS ACHIEVED DURING MONTH ENDING APRIL 25, 1972

A. Laboratory=-scale Process Studies

1. Fluidized-bed Gasification (E, K. Diehl and J. T. Stewart): Work
during the month consisted mainly of completing the reactivity studies on

three BI-GAS chars. Data were developed to support on-going studies of
Stage 1 reactions,

The scope of work to be included in the PEDU engineering design was

formalized and provided to several organizations for their guidance in preparing
an estimate of the cost for doing the job.



&. Fluidized-bed PELU: The following informetion was submitted as
background for the PEDU engineering design:

(1) The unit is to provide a flexible system designed
with 2 rominal capacity of 100 pounds of coal per
hour.

(2) Feed to the urnit will be either coal or char, or
a mixture of both.

(3) Oxidant will be air or oxygen, or a mixture, with
carbon diaxide and/or steam as a mcderator. An
additional alternate will be the use of carbon
dioxide alone as a source of oxygen.

(4) vwhen complete, the design engineering package will
include at least the follewing:

(a) Process description.
. (b) Material and energy balance
(c) Design bases.
(d) Utility swmmary.
(e) Equipment specifications.
(f) Instrument specificationms.
(g) Electrical specifications.
(k) General facility specifieations.
(1) General specifications.
(3) P& I drawings, general arrangement
drawings, and deteil drawings of
speclalty vessels.
(i) Estimated erected cost.
(5) Specificatiorns and drawings will be in sufficient
detail to substantiate costs and to establish per-

formance criteria.

Froposals for the design erngineering work are expected early in May,

b. Labcratory Investigations: TGA reactivity tests were concluded
fcr three chars from the BI-GAS Stage 2 PEDU,
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As discussed in last month's report, tests were ccnducted to determire
ths reactivity of chars produced in the Stage 2 FEDU relative to enthracite.
Figure 105 in Frogress Report No. 7 was an Arrhenius plot of tke char reactivity
data based on partial completion of the factorially designed experiments. Tae
experiments were completed this month on a lignite ckar, an Elkol char, acd a
Pittsburgh seam char, as well as the reference anthracite. The tentative
deta presented in Progress Report No. 7 were supported by this monti's findings.
The complete rate equations for the char-steam reactions may now be sumarized

as follows:
(1) lignite char-BCR lot lo. 1963

(1 -x)=ash+ (1- ash) e "% (Cx0) -63¢

. - 1.008 x 10°
and k = 2,19 x 10° —_—T

1)

(2) FElkol char-BCR Lot No. 2253¢C

(1 - x)=ash + (1L - ask) e f-
- 2.8 x 107
end x = 6,88 x i e S

(3) Tittsburgk Seam caar-BTR Lot Jo. 2655

(L -x)=ash+ (i~ ash)e
ard k = 38.57 x 18° e

{4} Antkracite-RCR Lot No. 2955

wi (0w o) +97
(1 -x)=ash+ (1-ask)e = ‘“H.0 t
- no =
and k = 1.6L x 10° e 2. ,,Hx 19
4
Where X = fraction cf char reacted
T = terperature in °K
C = concentraticn {mole percsrnt) cf reacting gas
t = time in mirutes
k = apparent reactivity ..o C reacted

\1b C inveatory-min./

ash = weight fraction of ask i unreacted char
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As noted in last menth's repert, the Tittsburgh seam char, the Elkol
char, ard the anthracite ali gave an apparert activation exergy of approxizately
36 kcal/mele, while the lignite char had an activaticn energy of 19 val/nole.
The lignite, Elkol, and Fittsburgh seam chars all were approxirately half-crder
reactions with respect to steam ccrcentratior, while the anthracite was first
crder. The derived rate equations are nct meant tc imply a precise reaction
mechanism, tut they may be used to adeguately correlate the experirental data
as showr in Figures 119, 120, 121, and 122,

c. Future Work: Upor receipt of the proposals Zor the FEDU the
proposals will bte evaluated and recommerdstiorns will be submitted to (CR.
Reactivity studies will be ccompleted for the Stage 1 studies.

2. Gas Processing (M. S. Graboski): Work continued in the area ~f gas
processing methnaration studies in accordance witk the revised time schedile
shewn in Figure 123. Due to a major effort being placed on evaluatior of tids
for the FHomer City pilet plant, work in the area of mndel stvdies was halted
tempcrarily. This report summarizes pregress ackleved in the bench-scale and
FEDU gas processing programs during the montk-of April.

a. Benck-scele Studies: The purpcse of the bench-scale vprogram is
to investigate metnanation catalysts under ccnditiens impesed by the BXI-GAS
process. These irclude high carben monoxide ccencentraticns, nhigh pressure,
and a rominal 3/1 bydrogerz tc carbon zcroxide ratilo. :

Three processing schemes are currently under investigaticn. These are
summarized in Figure 107, Progress Report fic. 7. Scheme 4 reflects current
rlarnirg wiere methanaticn follows shift corversicn and acid gas rexcval, Schenme
B cousiders cydrogen sulfide removal tefore ani carten dioxide rewoval after
netbanation, and Screrme C shows botk hydrogen sulfide and carben dicxide
reroval after metbanaticr. Bench-scale tests are beirg conducted to determine
which scheme 1s optimal for the BI-GAS process.

(1) 38M Tests: During the mornth, four exgpioratnry BSM tests,
Nurbers 61 through 6L, were conducted or Lot 2904 chrcmic cxide catalyst.
The system configuration used was that described in detail in Progress Report
No. 6, page 318. The reactor vessel used was a 1.25 inck ID fluidized-bed.

() B3M Test 61: BSM Test 61 was conducted with 250 grams
of Lot 260k carcmic oxide catalyst. The purpose of tke test was tc investigate
cenversion under Scheme A cenditiors. Synthesis gas of the following
campesition was used:

Corpcnent Velure, Percent
Hydrogen 82.55
Cerbon Moroxide 20.13
Carpon Dioxide 0.Ch
Methanre 15.00
Ethane 0.08

Fitrogen 2.20



WEIGHT LOSS, PERCENTY
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Figure 119. Correlation of Lignite Char Reactivity Data




WEIGHT LOSS, PERCENT

Elkol Char - BCR Lot No. 2280
Reaction Temperature - 1000C
Reacting Gas - 100% Steam

Solid Line - Experimental Data
Broken Line - Plot of Rate Equation

100

3 6 9 12 15 18 21

TIME, MINUTES

Bituminous Coal Research, Inc. 8016G322

Figure 120. Correlation of Elkol Char Reactivity Data
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WEIGHT LOSS, PERCENT

Pitsburgh Seam Char - BCR Lot No. 2655
Reaction Temperature - 1100 C

Reaction Gas - 100% Steam

Solid Line - Experimental Data

Broken Line - Plot of Data Equation
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Figure 121. Correlation of Pittsburgh Seam Char Reactivity Data
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WEIGHT LOSS, PERCENT

Anthracite - BCR Lot No. 2985
Reaction Temperature - 1000 C
Reaction Gas - 100% Steam

Solid Line - Experimental Data
Broken Line - Piot of Data Equation
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Figure 122, Correlation of Anthracite Reactivity Data
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A. Methanation

1. Kinetic Studies
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Figure 123. Gas

Processing Work Schedule for Calendar 1972



Catalyst 2904 has a minimum fluidizatiorn velocity of
0.0l fps at reactor conditions, and a poured bulk density of 56 1b per cu ft.

Test Conditions: Test 61 was conducted at 872 F and 1017 psia
througkout one test reriocd. The pericd was conducted at a relative velccity
of about 3.5 times toat at minimur fluidization.

Results for Test 61: Materiel balance data for Test €l are
giver ir Table 97. 7Yield data are summarized in Table 9b.

In Test 61, the purpose was to maintain the same feed space
velocity while increasing the catalyst charge to determine whether the higher
velocity, and hence siugging rate, would emhance ccnversion. The useful
conversion, ¢, from the test sample coliected was 71 percernt. Thae exit shift
constant from gas compositicn data was within 10 F of the measured reactor
terperature., Test 80, run at the same velocity and approximately the same
temperature, as evidenced by an exit saift ratio of 6.2, had a useful conversion
of 7h percent. This agrees well and indicates that gas-sclids comtacting is
net beirg improved by increasing the gas velcceity further.

(b) BIM Test 62: BSM Test 62 was conducted with 250 grams
of Let 290L chromie oxide catalyst. The purpese of the test was tc investigate
conversion under Scheme A conditions. Synthesis gas of the following corposi-
tior was used:

Comporent Voluvme, Percent
Hydrogen 61.8%
Carbon Monoxide 20.02
Carben Dioxide 0.C0
Methane 15.88
Ethane 0.07
Nitroger 2.19

TOTAL 100,00

Tes% Conditicns: During Test 62, three samples were collected.
The first two were at a reactor temperature of 550 F and a pressure of 1000 psig.
The third was collected at 950 F and the same system pressure.

Results for Test 62: Material balance data for Test 62 are
given in Table 99, Vield data are summarized in Table 10C.

Data for Test 62 are comparable to the results obtained for
Tests 60 and 61. In the first two periods, the yield of (CO + K ), @, is
lower than for Tests 60 and 61 even though a lower space velocity was present.
However, the exit shift ratio indicates that the reaction zone was at about
825 ¥, or about 60 F lower than for Tests &0 and 6l. The conversion in Feriod 3
was increased by several percent when the tempersture was raised about 70 F
accordipg to the skift ratio.




TESLE 97. DATA AND FFSULTS FOR 3SH TEST 61.
CONTUCTED AT 572 F AND _0C2 251G
CH=OMIC -OYZDE CATALVST NO. 29¢k

A. dateriszl Belance

Ccxperent

Procuct

g rcles/br

g wcles/br

Carteorn Mcroxide
Carporn Dioxide
Eydrogen
Nitrcgen
¥ethane
Ztkare
Propane
tater

Total

Total lel=s Carbon

Total oles Hydrcgen
Total Moles Oxygen

3. Conversion Zeta

co -» Products
oS — Products
Reactants - 50

co - CH;
co - C B
co - GH
co ~ C

2, Percert

", Fercent

Ksp:ry (experirental)

Kgn1psr (theoretical at outlet)

ny
O 22D ON

:]38%‘388631

o
a~

0.6C
1.92
1c.19
1.03
13.52
0.1S
0.0C

16.41
85.47
9.39



TABLE 98. SUMMARY CF RESULTS FOR DBSM TECST Cl. CATALYST NO, 290k

Fressure, Bpace u/ Ung
Period  Temp, F psig Velocity! Tnlet  outlet & ad Kgt T, sec
1 872 1002 3940 L.7 3.2 7.0 b0 654 29.0
2 - _— - - . - — - -
3 - - - - - - - -- -
L - - - -n - —— - - -

1 gtandard volumes/volume catalyst/hr at inlet conditions

2 y, useful conversion, 160 x (moles (CO + B, } converted to
hydrocarbons )/(totel moles (CO + K, ) fed)

3 8, moles CO to hydrocarbon above methane produced/tot;al molas
€0 to hydrocarbons produced.

* Ky, shift constent, (PCQ,) (PBQ )/ (Bgp) (PRBO) at outlet

& ¢, residence time asswoing 30% bed expansion and U = (Uyp * Ugut /2

*0%h
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TABLE 99. DIATA AND RESULTS FAR BSi£ TEST €2. FIRIOD 1
CCXTUCTED AT 85C F AND 10C2 PSIG
CHEROMIC~CYITE CATALYST Nr. 2¢ChL

A. XMaterial Balance

reed Prcduct
mole rcle
Corporent ercert g ncles/br percent g mcles/hr

Carben Mcnoxide 20.02 7.68 2.02 .47
Cerbor Dioxide 0.70 0.€0 7.21 1.66
Eydrcgen 61.8L 23,74 37.25 §.58
Nitrogen 2.19 c.84 3.70 c.85
Methare 15.88 5.3 Lg.9c 11.27
Ftlkane .07 ¢.03 0.84 ¢.13
Prcpene 0.0C C.C0 2.08 c.o2
Water 0.00 £.00 - 3.39

Total 100.C0 36.39 10¢.00 26.93

Total Moles Carbeon 13.83 13.83

Total Moles Iyirogen 2,02 T1.23

Totzl Mcles Cxyger 7.68 7.68
B. Conversion Dzta

hew lata

g zcles/nr

Cco - Products T.22
— Products 15.16
Reactants - K C 3.89
0 -CK 5.17
O -GE 0.33
cc - CGEH 0.CE
co - COs 1.66
o, Percent 70.1
", Percent 7.0
Keps et (experimental ) 7.86
Kspist (thecretical at outlet) 7.05
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TABLE 9. DATA AND RESULTS FOR BSM TEST 62, FERIOD 2
CONDUCTED AT 850 F AND 998 PSIG
CHROMIC-OXIDE CATALYST 0. 2904 (Contimued)

A. Material Balance

Feed Product

mole mele
Comronent percent g moles/hr percernt e moles/hr
Cevbor iFonoxide 20.02 7.80 2.01 0.47
Carbcn Dioxide 0.00 0.00 T.24 1.69
Bydrogen €1.8L . 24,08 37.24 8.68
Nitrogen 2.13 0.85 3.6k c.85
Methane 15.88 6.18 48.89 11.40
Sthane 0.07 0.03 0.88 0.21
2ropane 0.00 0.0C 0.10 0.02
Hater Q.00 .00 0.00 3.95
Total 100.C0 3&»‘.9:' 100.00 27.27
Total Moles Carbon R 1k.ok
Total Moles Eydrogen T3.07 72.28
Total Moles Oxygen 7.8¢ 7.80
B. Ccnversicn Data
Raw Daxza
g moles/hr
co - Products T.33
% -» Products 15.40
Reactants —» %0 3.35
co - CH; 5,21
co - GE; 0.36
o - CaE, 0.07
co - C0o, 1.69
¢, Percent 70.1
", Percent 7.5
Kepi o+ (evperimental) 7.91
shift -
Ecnipe (theoreticel at cutiet) 7.05



TABLE 99.

DATA AND RESULTS FOR BSM TEST 62. PERIOD 3
CONDUCTED AT 950 F AND 1008 PSIG

CERCMIC-OXTDE CATALYST NO. 29¢k (Continued)

A. Material Balance

L53,

Feed Product
mole mole
Cemponent percent g moles/hr percent g moles/br
Carbon Monoxide 20.02 6.51 2.19 0.4y
Carbon Dioxide 0.00 c.ce 6.78 1.28
Eydrogen €1.84 20.10 3b.57 6.50
Nitrogen 2.19 0.71 3.86 0.73
Methane 15.88 5.16 53.96 9.78
Ethane c.07 0.02 0.61 0.12
Propane 0.C0 C¢.C0 0.03 ©.01
Water c.C0 0.00 - 3.54
Total 100.0C 32.5C 100.00 2. 33
Total Moles Carborn A1.T1 n.72
Total Moles Eydrogen 60.97 59.9%
Total Moles Cxygen 6.51 6.52
B. Conversion Data
Rew Data
g zmoles/br
co — Products 6.09
— Products 13.59
Reactants - %0 3.54
cc - CH, L. 62
co - GFs 0.18
co - CE .02
Co - CC 1.28
o, Percent
q, Percent )
Kspirt (experimental) 5.69
Kspipt (theoretical et outlet) k.55



TABLE 100, SUMMARY OF RESULTI FOR BSM TEST 62. CATALYST NO. 2904

T, sed®

Pressure, Space u/ Ups
Period  Temp, ¥ psig Velocity' ~ Inlet Cublet ? a2 K
1 850 1002 3250 3.6 2. 7.0 7.0 1.86
2 850 998 3290 3.53 2,45 T0.1 7.5 7.91
3 950 1008 2750 3.1k 2.16 72.1 40 5.69
4 - - . - - - - -

1 gtandard volumes/volume catalyst/hr at inlet conditions

3 v, useful conversion, 10 x (moles (CO + H,) converted to
nydrocarbons )/(total moles (CO + Hy) fed)

3 a, moles CO to hydrocarbon above methane produced/total moles

€O to hydrocarbons produced

Ky, shift constant, (Pcoz) (PHz )/ (Beq) (PHEO) at outlet

& ¢, residence time assuming 30% bed expansion and U = (Uy,, * Uout)/2

35-6
35.0
39.5

“héh



(c) BSM Test 63: BSM Test 53 was conducted with 250 grams
of Lot 2904 chremic oxide catalyst. The purpose of the test was to investigate
conversion under Schere B conditions. Synthesis gas of the following compoesi-

tion was used:

Component Volume, Percent
Hydrogen 62.038
Carbor Moncxide 18.38
Carbon Dioxide 12.72
Methane 6.69
Ethare 0.00
Nitrogen 0.13

Test Conditions: Test 63 was conducted at 320 F a=d 1000 psig
fer cne test pericd.

Results for Test 63: No accurate material balance results
are available for Test 63. The enalytical chrcmatograpn used to process
samples malfunctioned and the sample was lost. Approximate data fram the Lira

and on-line chromatcgraph indicated that good conversion was being achieved. .
Volume, Percent
Component Feed Froduct
H 5.2 50.0
co 8.4 3.7
CH, 6.7 22.0
€O, (Diff) 12.7 15.3
10C.0 190.0
Total C 37.6 50.0
CO — CH. 13.1
~, Percent 65

After the completion of Period 1, the system temperature
was increased to 920 F. A significant conversion increase was noted, but
increased pressure drop in the system became apparent. At this point, the
preheater had been raised from 75C F to 850 F. After shutdown, the system
was lnspected and a carbon plug was found in the preheater tube. The feed gas
used could potentially deposit carbon as indicated by thermodynamic calculationms,
and apparently the preheater wall temperature was high encugh to initiate
reaction. An analysis of the deposit showed it to be 90 percent carbton and
10 percent iron. Thus, the 30+ stairless tube wall had catalyzed the reaction.
The tube was blown clean. No eviderce of carbon was found on tke catalyst. . .
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(d) BSM Test 6h: BSH Test €4 was conducted witkh 300 grams
of Lot 2904 chremic oxide catelyst. The purpose of the test was to investigate
ceonversiorn under Scheme B conditions with 2 low hydrogen te carbor monoxide
ratio. The synthesis gas used in Test &% had the follcwing composition:

Ccrponent Volure, Fercent
Hydrogen 39.49
Carboxn ionoxide 28.35
Caxrbon dioxide 21.25
Methane 10.30
Bthane 0.0k
Nitrogen 0.07

Test Conditions: Two test periods were conducled; both were
at 850 F ard 925 psiz.

Results for Test 6i: Material balance data are given in
Tasle 101 ard yield data are presented in Table 102.

Data fer Test 64 do not reflect actual comversions across
the catalyst bed. From the initiation of the test, carbon deposition was a
sericus provlem. This is indicated in the meterial balance by the imbalarnce
for hydrogen. (Balances are normalized for carben, and oxyger is cobtained
from theoretical water.) During Test 64, significant methane was produced
until the prekeater plugged. Catalyst activity suffered from the severe test
conditions.,

(e) Preheater: To reduce carbor deposition problems, the
gas heater was redesigned. ILiterature indicates that copper will not catalyze
carvon deposition. Thus, 20 feet of 1/hk~inch stainless tubing was lined with
5/16 copper and pressed out hydrauiically to eliminate gas pockets. The
"lamirated” tube was then fitted into the current electrical preheater design.

(2) Life Tests: The nmew multi~tube life test unit, described ir
last month's report, was placed on stream and has now been operated for about
800 hours. Difficulty arose in early testing due to condensation of product
veter above the catalyst retaining plate at the base of the reactor. As water
accumuiated on the cooler plate, flow stoppage occurred. A heater was
installed at the bottom end of the reactor and the blockage was alleviated by
vaporization of the water,

Data for the feour catalysts are shown in Figure 12L. Conversion
is slightly erratic with time, especially with respect tc the last sampie where
all conversions have declined. This is probably due to the chramatographic
analysis since operational difficulties with the machine have been encountered
in the last several weeks.

In the current phase of the life test, the gas composition being
used represents Scheme A processing. Comparison of the activities of the four
catalysts, wnich are being processed at identical space velocities, indicates



T4BLE 101. LATA AND FECSULIS
oy

OR ES¥ TEST AL, FERIOL 1

F
CONTUCTED AT 850 F AFD 995 BSIG
CHROVIC-OXITE CATALYST NO. 2904

A. Material Balance

Ccrporert

Carbon Moxcxide
Cerbon Dloxide
Hydrogen
Nitrcgen
Methane
Ethane
Prcpane
Water

Total

Total Moles Carton

Total Moles rydrcgen
Total NMoles Cxygen

B, Corversicn Data

Co — Freducts
B, — Products
Feagtants - B, 0

Co - C}"..;
co - Ce PG
Cco - Cgp,g
Co — CO,
¢, Percert
o, Perc%nt
K 4 :p. \experimental
gSBitt (trheoretical at cutlet)

shift

Feed Product
wole role
percent g moles/hr percent g moles/b>
28.65 6.74 6.ko 1.50
21.25 L.96 37.58 €.73
39.49 3.23 22.28 3.99
.07 c.02 0.2€ C.05
20.3¢ 2.4 30.10 5.39
Ol c.Cl 1.09 c.20
c.00 0.00 c.22 0.04
0.0C n.00 - 1.71
160.CC 23.27 10C.CC 19.31
in.i3 1%.13
28.1 3L,
16.67 16.67
Raw Data

g roles {hr

=\
HER

orON
H W
NALS

Qo
un
@]

161
10. 44

-~
O
A




TABLE 10l.

DATA END RESULIS
CONZUCTED AT 85C
CHRQOFIC-OXIDE CATALYST

A. Material Balance

FCR BSM TEST 64, FERIOD 2
F AND G92 PSIG
¥0. 29ck (Contimued)

458,

Feed Product
mcle moie
Corporert percent g xmcles/hr percent g moles /hr
Carbon Morcxide 28.85 7.36 9.2h 1.65
Carber. Dioxide 21.25 5.42 42,31 Te5T
Eydrogen 39.49 10.07 14.87 2.66
Titrogen .07 0.02 21 0.0k
Methane 10.30 2.63 32.20 5.76
Eikane Ok 0.01 .98 ¢.18
Propare 0.00 .00 0.15 0.C3
Water Q.CC 0.00 — 1.39
Total 100.00 25.51 1CC.0C 19.28
Total Moles Carbon 15.43 15.43
Total Moles Hydrogen 30.71L 3244
Tctal Moles Oxysen 18.29 18.20
B. Corversior Date
Rew Data
g _moles/kr
co - Produets 5.70
E - Froducts T.41
Reactants - B0 1.39
co - CH- 3.1k
co - GH 0.33
co - C K 2.16
co - CC, 0.08
¢. Percent 80.2
9, Percent 1.6
Kopsee (experimental) 8.75
Kenist (theoretical at outlet) 7.05



TABLE 102. SUMMARY OF RESULTS FCR BSM TEST 64, CATALYST NC. 2604

Pressure, Space U/Umf
Period  Temp, F peig Velocity*  Inlet Outlet  o° a3 Kge
1 850 995 1650 2.1 1.76 85.0 141 10.4h
2 850 992 1800 2.3 1.77 80.2 11.6 8.75
3 - - - - — - - --
i - -- — - - - - —

a

m

Standard volumes/volume catalyst/hr at inlet conditions

&, useful conversion, 100 x (moles (CO + H) converted to
hydrocarbons )/(total moles (CO + I, ) fed)

", moles CO to hydrocarbon above methane produced/total moles
CO to hydrocarbons produced

xs, shift constant, (PCOB) (PHB )/(PCO) (P”eO) at outlet

7, residence time assuming 30% bed expansion and U = (Uj, + Ug.4)/2

*6SH
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Figure 124. Catalyst Life Test Results
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that Lot 2903 (molybdemum oxide) kas trne best activity followed by Lot 2G04
(chromic oxide), Lot 2906 (iron oxide), and Lot 2637 {cocbalt and mclybdenun
rxides.) The mean reaction rate over the reacter for Lot 2903 is ebout

0.05 g moles (CO + ¥ ) per hour per gram cf catalyst. In the PEDU, which can
bold 2 cubic Teet of catalyst, this corresponds to & throughput of 2000 scih,
or a reactor superficial veleccity in the range c¢f 2.1 fps, which iz 20 tizes
minimm fluidizing veloeity for that catalyst. For higher activity catalysts,
a greater throughkput may be acaieved. This crude analysis corfirms the basic
FZDU design.

b, PEDU Studies: ZIrcgress cortinued to te made on the metkanation
PEDU during April.

(1) Design Engineering

{a) Site Plet Plar: A firal site plot plan showing the
entire facility was reviewed, ripalized, and subzitted as drawirg 2k25-2A733
by Keppers.

{b) Utilities Flow Diagrar: The tkree utilities flow
diagraxs 243i5~2A715, 716, and 717 were revised and subrmitted ir firzl fom by
Koppers.

(¢) Sulfur Remcval System: Koprers presented a design for
a twin iron oxide tower sulfur rermoval system to treat the effluert frcm tke
TELU pricr to incireration. The urnit is carvsole of removing ¢5 percent of the
sulfur irn the effluent under test conditicns where one percent hydrogen suliide
is incorporated into the feed gas.

(i) PELU Feed Gas Heater: GBecause of carben depesiticn
problems encountered in the BSM feed gas neater, Koppers was asked to redesign
the preheater so that tte unit will nave tigh surface area end a reliatively
low surface temperature for heating. In addition, it was suggested ttat copper
cladding on the gas side of tke excharnger would furtker minimize carbcr ferma-
tion, 4 system is currently being designed which will use xclten lead as tke
heat trz:sfer medium rather than high temperature electrical elements, The
l:ad will be heated electrically and cireclated by free convection.

(e) Effluent Cooler: Koppers was asked to check, tkrcugb
Brown Fintube Compary, the design of the effluent cooler. In that unit, coecling
firs were placed on the tube surface. However, the gas was forced through tke
tube side ard giycol cr the shell side. In such a situatien firs should have
no effect on heat transfer since the gas side offers the majeor resistance to
heat flow. 3rown rechecked the design arnd is currently eliminating the fins,

(f) Reformer: To investigate reformer flexipility, Gas
Atwospheres Inc. was asked if hydroger/carbon moroxide ratios lower than 3,1
could be obtained by carbon dicxide edditicn to the feed. A gas with as low
as abcut a 1.5/1 hydrogen/carbcn monoxide ratic can be made using a different
catalyst than specified by Gas Atmospheres. Usirng Chemetron G-903 refi i
catalyst, much greater flexibility is possible from ihe unit.
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(2) Detail Engineering

fa) Scheduls and Cost: Kenpers presented a detailed work
schedule and firx cost for the FEDU engineering. Work is scheduled to be
cexpleted by Korpers July 1, 1372.

() Vessel and Equipment Detailing: During the menth,
¥oppers bas continued te work on the detail engineering of vessels and equip-
xert., The fellcwing have beer cempleted:

MV=-310 (Methematcr Feed Gas Receiver): The vessel
drawing (2&15—2.&-726) has been revised tc shcw nozzle orientatien for
fabrication purposes,

IMR-420 {Methanater Reacter): The vessel drawings
2415-24-700 and 2415-24<T1% were revised to show nozzle orientation for
fabrication purposes.

¥X-T70 (Thermel Oxidizer): Procurement specirfications
for tke thermal oxidizer unit were prepared by Koppers. The design is based on
bandlirg either the methanatior PEDU or the future gasification PEDU &t rull
capacity or toth units simultereously at reduced throughput. Thus, while the
syster is designed to service the future FELUV as well as the unit currertly
under constructicn, the entire cost is being charged to the $850,00C blanket
approval by CCR for the metharatior urit.

Transformer: Tuquesne Light submitted a quote on &
separate transformer to serve both FELU installations in Building 3. The entire
cost 1s being charged to methanation, .

Other Detail Work: Koppers is currently working on
the equipmert layout, piping, general electrical, and structural requirements
for the unit, Ko defiritive results are availatle.

{3) Procurement Status: Table 102 summarizes the status of scme
majcr items for the FELU. It is anticipated that those items not currently
procured ard on the list will scon be processed tarough purchasing.

The mejor item not shown in Teble 103 is the reactor, MR-420,
itself, Currently, about onme dozen febricators have been contacted. A11 but
two have refused to quote; we are still awaiting werd from these vendors on
the cost of the vessel,

(1) Other WHork

(a) Dismantling of the cubicle stall equipment was cormpleted
in Aprii, The contractor's fee for this werk was charged against the CCR-
arproved funds for the FEDU. This was an unanticipated expense in the budget
since all previous dismartlirg expense had been approved and budgeted tc the
1CC pound per hour ccal gasification PENU project.



TLELE 103.

Index
¥E-605 >
ME-T00
MF-L20
MK102
MK-305
¥P-TLO
MV-10k
MV-260
MV-310
MV-61C
MV-620
MF~T10
MX-100
MX~5C0
MX-T20
MX-T50
ANN-MR-420

Parel-MR-420

()
(2)

SUMMARY OF METHANATION PrIU EQUIPMENT
ITEMS MAVING FIRM QUOTATIONS

Equirrernt Item

Cooler Conderser

Water Cooler

Catalyst Filters

Natural Gas Compressor
Metharator Feed Ccmpressor
Cooling Water ?ump.
Reformer Feed Gas Receiver
BS Flask Tark

lMethanator Feed Gas Receiver
Water Metering Tark
Demister

Cooling Water Tark
Reformer

Therrinol System

Stear Boiler
Lemineralizer

Anmurciator

Instrument Panel

Quotation to be revised

(P) Purchase crder issued

Stetus (2)

LE3.
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(b) Excavation has been scheduled for the first week cf May.

{c) A meeting was held with a BCR insurance representative.
No difficulties are present in the PEDY system.

(&) No progress was made on acquiring air pollution and
building permits.,

c. Cold Model Studies: Due to Homxer City bid evaluvation studles, no
time was available to be spent on the cold model program during April.

d. ture Work: The following work will be conducted during the
ceming month according to the gas processing schedule:

At the bench-scaie level, fluidized reactor tests will be conducted
on 2903 molybdenum oride cataiyst to supplerent data developed in earlier
tests. Life testing of four catalysts will corntinue,

PEDU work is plamned as follews: (1)} excevation-will be completed
in preparation for constructicn, (2) bid soliciting and purchasing will te
continued, end (3) detail engineering by Koprers will proceed.

Cold model studies will be contirued.
3. Analyticel Services (J. E. Noll}: During the past memth, 45 samples

were analyzed by gas chrometography. The types of analyses requestved were
as foliows:

Tyre of Analysis Rurber of Samples

Requested Analyzed

Gas chrcmatograpty

Methanation unit
gas samples Lsg

——

TOTAL 4s

k., Gas Chrcmatographic Procedures (J. E. Noll): No work was required
in this area during the past month.

Future Work: Performing sample anelyses is the orly work planned.
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B. tage 2 Frocess ard Ecuizmwent Tevelorment Urft--200 Ib/kEr (R. J. Grace,
E. E. Tcreth, and R. I, Zahradnir)

txi

n April 21, 1972, the 3urmary Rerort, "Direct Methazation of Ceal ix
100 Ib/ar Process and Equipment Develcpment Uznit," Special Rercrt Ne. 2
(ECR Report L-4G0), was submitted to the Cffice of Coal Researchk. Consecuertly,
no furtkher menttly rencrts on this section of the Fhase II prograc will be
mede.

1. Inspectiorn of Stage 1 Refractories: Terticns cf Stage 1 refractcries
whick were removed frem the reactcr during diswantling creraticns were discussed
ard illustrated in Section B, PErogress Rerort Nc. L, Decerxber 1373

-

Secticns of a letter report of fpril 22, 1872, tc the Keppers Cc:pa;y
fror the wanufacturer, Hartiscz-Walker Refractcries Ccrpary, concerring their
visual examinatior cf a sample cf the Forcndal XT bricks taken frcm Stage 1
follow:

"The sarple of the ¥TRUNDAL XD working lining brick was a 3-1/2 irek
long piece {rew axn origiral 9-inch arck brick. Of the criginel L-1/2 inckes
working trickress cf this brick abeut 3-3/L inckes remained, indicating
arrrcexizately 3/k inches cof wear during service of urkrows duration. Tke exact
location of thls sarrle in tke lining was aiso not krewr. The examinaticrn of
the broken face of tikis brick shcwed an aversge pemetratior of abeunt 1/2 inck
with a range of 3/8 to 5/8 inch. This penetrated area was dark brewn tc black
ir. eclor, but the coarser white grairs were evident in this zcne. The hot face
itself had a very thkin dry black metallic lcokirg skin not over ebout 1/8 inck
in thickness. There was no evidence cf cracking either perpendiculer cr
parallel to the bot face in this sample. Below the hot face and rezetrated
zone the structure appeared entirely normal for XORUEDAL XD. 4 thin mortar
Joint was evident cn the sides cf this sarple and there was nc evidence cf any
preferential penetratior of the joilnts suggesting a very tignt and uriferm
irstallation jco. The obvious socurce of the peretrants would te %iae ash derived
fram the cnal being gasified. C(Coal ashes are typically high in sfliza, aiumina,
iron oxide and alkalies,

"The slag sarple was a gray-green colored vesicular material
approximately 1/L4 inch thick. On ore face there was evidence cf scme obvicus
white grains obvicusly derived frem the trick hot face.

"The two Tessitle modes of lirirg wear would be slew soluticn of the
hot face tkrough reaction of the coal ash with the trick, and based cn the
evidence of brick structure attached to tkre slag senple, peeling away of thi=n
layers of the working face during the varicus up and down periods of cperation
or through any attempts to remove tuild-up slag cocating. The difference in
reversible thermal expansion of the refractory lining and the slag ccatizg is
often responsible for ttis type of reeling actdor. It is mest likely that toe
wear of the lining is a combiration of both the reaction between the ash and
the refractory and the peeling action."
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2. Zuture Work: This section of the Fhase IT program has been completed
and no future work is planned,

C.__ Celd Flow Model Experiments - 5 ton/hr Two-stage Gasifier (R. J. Grace,
Jd. E. Noll, R. D, Harris, R. L, Zahradnik, and E. E. Donath)

Work on the cold flow model durirg the month comsisted of campleting the
irstallation of the 6000 cfm blower. Four te:ts were conducted using water
injection to sirulate slag droplets.

The reactivity of a “green" petroleum coke was determined and compared
to the PEDU chers and anthracite.

4 satisfactory procedure for determining a grindability index of low
bulk density materials, based on the Hardgrove grindability index procedure,
has been develcped.

1. Stage 1 Model Tests: TFollowing the installation of the 600C cfr
blower, four tests were run using water to simulate slag output from Stage 1.
Figure 125 shcws the test setup schematically, and Figures 126 and 127 are
photographs of the actual equipment used. The results will be reported next
wontu,

2. Determination of Reactivity of Chars: A sample of "green" petrolemm
coke was obtained from a refinery in Lime, Ohio, and was tested in the TGA.
The purposes of the test were to determine the reactivity of the coke, as
ccrpared with other materisls tested, and evaluate the material for possible
use in the Homer City pilot plant as ar initial solid feed for startup of
Stage 1.

Figure 128 shows that the reactivity of this vetroleum coke was less than
that of the anthracite and FEDU chars tested previously,

3. Develorment of Grindability Test for Low Density Chars: A revised
oprocedure for the ASTHM Hardgrove grindability iadex method was developed for
use on low density chars. The results will be reported next montk,

4, Future Work: Ccld flow model tests will be conducted to obtein
operation of the prototype Stage 1 reactor with various nozzle settings and
burner locations. Slag seperation will be evaluated using viscous liquids.

Reactivity tests will be contimued in an attempt to find suitable startup
materials for the pilot plant.

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

1. Autometed Data Acguisition: The software system (ccmputer programs)
necessary ror interfacing the bench-scale methanation unit with the PDFS/E
computer will be completed by May 15, 1972. Work will then be initiated on
several programws required tc log, process, and store data from the metkanaticn
unit,
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Figure 125. Schematic Setup for Testing Prototype
Stage 1 Reactor for Simulated Slag Removal



-:‘“ Rl remm o

;;x}w-‘

- e

8016P27

Figure 126. View of Revised Model Installation
from Newly Installed 6000 c¢fm Blower

8016Pé70
Figure 127. View of Revised Model Installation

Facing Panel Boord



WEIGHT LOSS, PERCENT

D oy

1

Reacting Gas 100% Steam

10 Temperature 1100 C
20 \ Particle Size —50 +100 Mesh
30— |
40 )
\ Petroleum Coke
co- \ /
60—1
\ Anthracite
7 01 \
/ sl
80— Pitsburgh Seam Char
Lignite Char '/ \Elkol Char
90 T T ] T T T 7
0 3 6 9 12 15 8 i)

TIME, MINUTES

Bituminous Cnal Resooardh, Inc.

B016G325

Figure 128. Rote of Weight Loss of 50 x 100 Mesh Materials

at 1100C in 100 “cem Steam

o



L0,

The bardware interfacing (wiring) between the methanation unit and the
computer will be completed by Mey 30, 1972. This will inelude: (1) construc-
tion of a wire-way from the methenation unit to the computer room, and (2)
connecting selected signal trensmitters to the computer.

2, Cemmercisl Gasifier Modeling: Subroutine GASIFY was utilized to
generate lz gasifier simulation runs on a Montana subbituminous coal. The
set yield medel was employed.

3. [Fubure Work: Flans for the next report period include:

a. Completion of the scftwere system for interfacing the bench-scale
methavation unit with corputer.

b. Begin writing data processing programs necessary for the methana-
tion project.

¢c. Completion of the hardware interface between the computer and
methanation unit.,

d. Generate simulation runs with subroutire GASIFY as requested
and autborized.

E. Engineering Design and Evaluation

1, BI~GAS Process: The commercial gasifier simulation program {Subroutine
GASIFY) was used to generate 12 sets of data on Montens subbituminous coal.
Methane yield was set at 20 percent and carbon oxide yields were set at fcur
levels; namely, 15, 20, 25, and 30 percent. Stage 2 exit temperature was
set at 1550 F,

2. (CCR/BCR Gasification--Power Gemeration: BCR submitted a letter to
Mr, 5. Lerezis, Westinghouse, outlining BCR's ideas concerning the ability to
provide the sort of information requested by Westinghouse for the preliminary
design of an advance power system. Mich of the data would need tc be developed
specifically for Westinghouse's particular application. Therefore, BCR
suggested that Westinghouse clear their request through NCR before BCR proceeds
to do the work. It was further suggested that in the event BCR is to proceed
with the work, it may be well to meet 2gain with the appropriate Westinghouse
reople to define the specific data reguired.,

On April 5, 1972, representatives of Foster Wheeler Corporation visited
BCR to discuss yet arother potential application of an air-blown version of
the BI-GAS gasifier. It is understood that they interd to pursue further
development of a combined-cycle concept. They may wish to call upcn BCR for
more information as their involvement in low-Btu gas generation increases,

¥.  Multipurpose Research Pilot Plant Facility (MERF)

1. Pilot Plent Bid Evaluation: Evaluation of construction and/or opera-
tion bids, as received in response to ECR's "Imvitation for Engineering and
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Construction Prcposal,” is in progress. Technical as well as econamic factors
are being considered. To expedite bid evaluation, bidders were reguested to
submit a breakdown cf their bid according to a cost estimate sheet supplied to
them by letter dated April L4, 1972. Copies of these corstructior cost break-
downs were forwarded to OCR and AGA on April 17, 1972.

Effort is alsc being devoted to evaluation of proposals submitted by
other organizations for project management services during construction.

2, Materials Evaluation Program: Proposals have been received in
preparation for the meeting of the members of the task group on Materials for
Coal Gasificatior - Subcammittee 3, scheduled for May 15, 1972, in New York,
. ¥. The purpose of the meeting is to discuss the prcposals received frem
C. F. Braun & Cc., IIT Research Institute, Battelle-Columbus, and Foster
Wheeler Corporatiorn.

It is the primary function of the task group to decide, fror a technical
standpoint, the relative desirability of the proposals received.
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G. Literature Search (V. E. Gleason)

No literature references were completed during the month.
H. Other

1. Prime Contract Matters: Two fully executed copies of fmerndment
Wo. 1, dated March 29, 1972, were received from OCR.

In accordance with lMr. Thunberg's letter of April 10, we are storing the
surplus radicactive carbon-l% &t BCR until such time as Mr. R. F. Stewart,
USEM, Morgantown, West Virginia, can arrange for transfer. By letter dated
April 18, Mr. Thunberg advised that a1l nonexpendable egquipment on the inventory’
as of the expiration date of Comtract 1L-01-00C1-32%, should be transferred to
the pew contract or declared as scrap.

Confirmation was received by OCR letter of April 20 indicating that all
subcontracts and consulting agreements which were in effect under Contract
No. 14-01-0001-32L4 should be transferred to Centract No. 14-32-0001-1207.

2, CQutside Engineering and Services: Koppers continues to provide
engineering assistance as required and as reported in their Progress Report
No. 33 in Appendix B.

Action by OCR on the request for approval of proposed Amendment No. T to
Subcontract No. 2, signed by Koppers and submitted to OCR on October 20, 1971
sti1l has not been received. .

3. Erigham Young University: The project entitled “Study of High Rate,
High Temperature Pyrolysis of Coal' with joint funding by Brigham Young Unie
versity and BCR 1s now in its thirteenth month. Five copies of the Second
Semi-annual Technical Progress Report coverirg work corpleted during the second
half of Fhase I of the program were received. TFigure 129, Monthly Progress
Chart, Expenditures, shows the current budget status at the end of FPhase I and
that projected for Fhase II through March 31, 1973. The letber report of
progress made during April is as follows:

Durirg the past month, 1n addition to preparing the Techmical Report,
efforts have been directed towards exploratory testing of the 1 1/4-inch
diameter and 2-inch dlameter reactors. A total of nine tests have been con-
ducted, five of which were with the 1-1/b-inch reactor. Data from these rums
are summerized in Tables 104 and 105, respectively.

The first two tests with the 1-1/k-inch reactor were repeats of feed
conditions erployed during the previous month to check char and gas analysis.
These tests confirmed the prior results. At & coal feed rate of 1.6 1bs/hr
and a coa.l/oxygen ratio of 2-1, only 37 percent of the coal was gasified. In-
creasing the coal feed to 2.0 1bs/br and reducing the coal/oxygen ratio ine
creased the gas yield, based on char analysis, to 48 percent but reduced the
ratio of coal converted to hydrocarbon gases to that converted to carbon
monoxide,
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TABLE 10h4.
Run No. h.3-1
Reactor Tulbe Size 11/4

Objeetive

Feed Rates 1bs/hr

Conl.

llydrogen carrier
Itydrogen combustion
Oxygen

Hitrogen

Catalyst

Ratio conl/oxygen
Reactor Temp., F
Grg Sample Port
Gna Analysis (N,D Free)

Hydrogen
Mathane

Carbon monoxide
Ethane

Ethylene

Carbon dioxide
Acctylene

lbs € in HC/1bs C in CO

Char Collection Rete
lova/hr

fsh Analysis
Coal
Char
Yield
un Time, minutes

Comments :

Repeat of 3-20.2

to check ash

analysis

1.62
0.082
0.057

0.78

0.ho

2.08

-

hv]

Yield checks well
with 3-20-2 run.

Two minute run.

4-6-1
11/h

Repeat of 3-29

to check gns
analysis

2160

-1

Reactor Quench

55.43
5.23
3h.10
0,02
1.19
1.12
2.91
o.ho

0.99

7.1

13.7

k8,1

31/2

5k, 70
5.18
36.93
0.89

2.30

0.31

llydrocarbons nearly

samo as before,

co

higher. Some plug-
ging encountered
after 3 1/2 minutes.

SUMMARY DATA FOR TESTS IN 1-1/L-INCH REEACTUR, APRIL, 1972

hak)
11/k

Test of ceramic heat
carrlier concept.
Catalyst injected at
top, coal below.

1.00
0.082
0.0088

0.88

1,17
(1.5)

1.1h

Quench

3.58

T.1
ol.6

2 1/h

No cakinyg appoar-

ent in rcactor
except small
omount opposite
corl Injection
port.,

h~18-1

11/h

Inject both catrlyst
and coal thru top
feed port to determine
catalyst effect,

1.89
0.105
0.150

1.19

0.78

(h.73)

1.58
1820

Reactor

76.35
5.12
14.96
(o.1h§
(2.09
(1.33)
0.02

3.23

h 3/4

Problems wlth catalyst
Some caking
opposite injecctors,

Hipgh conversion to HC.

1941
11/h

Repeat of h18-1,
Inject catalysh with
coal., Check gas

analyais,

1.85
0,105
0.150
1.20h

0,78

(4.63)

1.54

2100-2200

Renctoy
Mid

73.h0
4,00
16.50

5:31
1.79
3.99

0.76

1.56

7.1
065.6

6

Reactor
Bottom

73.48
3.86
17.70
0.28
1.5
3.17

0.61

Actunl catalyat feed
rate unknown; much
lower than planned,
iiegh acetylene con-

centration,

“nly



Run la.
Henctor Tule Size

Objective

Feed Rates, 1ba/hr

Coal

llydrogen carrier
llydrogen combustion
Dygen

Nitrogen
Catalyat
Ratio Coal/oxygen
Reactor Temp. F
Gas Sample Fort
gas Analysis (N,D, Free)
Hydrogen
Methane
Carbon monoxide
Ethane
Ethylenc
Carbon dioxide
Acetylene
1bs C in HC/lba C la €O
Char Collection Rnte
Aah Anndysin
Conl
Char
Yield
Run Time, minutcs

Commenta :

TABLE 105. SUMMARY DATA FOR TESTS IN 2~INCH REACTOR, APRIL, 1972

f-2h.1
?

Repeat of h=19-1.

Feed

a

rates, no catmlyst, M-
inch reactor. Heactor

length shortened
7 3/ to b 5/8 in

1.92
0.082
0,150
1.21
1.99
1830-1890
Reactor
Bottom
69.79
3.90
20.52
Q.02
0.91
3.00
1.59
0.3
0.6
7.1
16.4
517
10

Without plupring.

fram
ches .

Quench

oB.66
h.09
20.70
0.0
0.95
3.85
1.0

0.h6

[ower

conversion to cthylcnc
and nacetylene than in

catalyst run.

iP5l
2

Feed samn conl rate ns h=ph-1
hut reduee oxypen feed to ine
crease conl/oxyeen ratic. Ho
entnlysb,

1.9
0.0%
0.10
0.8
2.h6
1770-20h0
Reactor Quench
Bottom
68.93 66,10
3.08 3.60
20.96 23.h6
0.0? 0.03
0.01 0.5
3, h.33
1.h2 1.13
a.ho 0.3?
2

Reaclor plugaed, slopped conl
feed after 2 minutea. Slight

decrease in yteld of hydrocar-

han gaaen,

hpgan
2

Inject conl and catalyst
together

Reactor

(4h,16
8. m
(2h.98
(7.15)
(10.h6
%'.hG

h,07

1.60

3

After running five minutes
the reactor plugged shut-
ting off feed, Reactor
completely full of char
and catalyst. Gas samples
badly contaminated wilh
air. liirh hydrocarbons,

hap7-1
2

Incrense alumina surface
in reactor. Heat renct-
or then shut off{ combue~
tion gas, injeet conl
only.

1.98
0.08

2150-2450

Renctor Cuench

Rottom

70, 6h 78,57
9,98 9.95
6.5% 6.96
0.07 0.0k
2,55 1.73
0.03 0.76
1.09 1.99
2.0 2.5

1

After lieating Injected coal
for one minute, then burned
out renctor with cambustion
pao only for 2 1/2 minutes
then repeated cycle. Gas
anmplea Laken during conl
injection. Higheat concen-
tration of methane to date.

IR
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Three tests were made with the lel/k-inch reactor in which spent cracking
catalyst, obtained from the American (il Refinery in Salt Lake City, was in-
Jected along with the coal. In the first test, the catalyst wes injected at
the top of the reactor and the coal was injected through the gas sempling port
at the mid~point of the reactor. Problems were encountered in controlling the
catelyst feed rate. Also, the gas analysis is uncertain becaunse of problems
with the silica-gel column of the chromatograrh. The analysis showed & high
conversion to ethylene,

Tre next two runs were carried out with the cztalyst being injected alorg
with the coal at the top of the reactor tube. Problems were again encountered
in controllirg the catalyst feed rate. The gas analysis for this zun Indicated
low ethylene ard high acetylene in the product gas. There was no cakirg apparent
in the reactor during this run even though the coel rate was 2 lbs/hr and the
cosl oxygen retio was l.5U4.

Tke 2-inch diemeter reactor tests were made by replacing the 1-1/4-inch
elumina tubes with a single 2-inch tube, and using only the upper hester and
housirg, reducing the reactor length from 7-3/4 inches to 4-5/8 inches. The
first test with this configuration wes made wiih the same feed rates as ir the
previous test, but without injecting catalyst. The test was continued for 10
mirutes with no apparent cakirg inside the reactor. The ges yield based on cher
analysis was high, 58 percent by weight of the coal fed, or 62 percent of the
ash-free weighnt, beipng converted. Over 40 percent of the conversion was to
methare, ethylene, and acetylene. The second test of the 2-inch reactor was
with the same coal feed rate but with the coal/oxyger ratio increased to 2.5.
However, severe plugging of the reactor was encouriered at these conditions.
The next rur was made with a reduced coal/oxygen ratio and with catalyst being
injected alcng with the ccal., 4gain plugging was encountered, acd again the
catelyst feed rate was not properly corntrolled. The gas samples were conteme
inated with air due to rluggirg in the sampling probes and therefore the
analysis is uncertein. However, it indicated extremely high conversion to
ethylene and acetylene.

The fingl test with the 2-inch reactor was made to determine the product
gas ccmposition resulting from pyrolysis as a result of heating by radiation
and contact with the reactor walls, withk no convective heating by combustion
products. Several short lengths of 3/4-inch alumira tube were placed et the
bottom cf the 2-inch reactor to increase the hot surface area, and the reactor
was heated to 2500 F. Coal was then injected at a rate of 2 lbs/hr for one=
minute preriods separated by a period of 2-1/2 minutes during which the reacior
was burned out with hydrogen-oxygen combustion gases. GAs samples were with-
drawn during the coel injection periods. The analysis of these sammliec showed
& high conversion to metkane and ethylene, with 1little carbor monoxdde or carbon
dioxide, es anticipated.

Flans for the coming mornth include further testing with the catalyst.
Also, & new gas filtration system will be put inmto operation wkich will permit
zmeasurenent of the volume of gas produced during collection of the char samples.

L. FPC National Gas Survey - Ecomomics of ManmuPacturing SNG from Coal:
A meetdng was held in Washingtom, D. C., on Morday, March 27, 1972, at the
Office of Coal Research to review the breakdown of the process on-site invest-
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ment costs giver in the preliminary compllation of costs of pipeline gas frem
ccal for the FPC Natlonal Gas Survey (2-10-72).

The following Task Force megbers znd CCR Contrector Sub-group merbe:rs
were presert:
Task Force Members
Mr. Neal P, Cochran Dr. A. B. Flowers
Office of Coal Research fmerican Gas Associaticn
Department cof the Interior 1515 Wiison Blvd.
Washington, D. C. 20240 Ariirgton, Va. 22205
Mr. James R, Garvey
Bltuminous Coal Research, Inc.
35C Hoclberg Road
Morroeville, Pa. 151hé
OCR Contractor Sub-zroup
Mr, C. L. Tsaros Fr. J. P. Tasscney
iIGT Bitumincus Cosl Researck, Inc.
2424 South State St. 350 Hochberg Road
IIT Center-Chicago, I11. Monrceville, Pa. 15146
Mr. Sidney Katell Mr., James Landers
U.5. Bureau of Mines ceNoce
P. 0. Box 88¢C Researck and Zngineerirg
Collins Ferry Road Pcnea City, Ckla. 74601
Morgantcwn, W. Va, 26505
Mr. George Bolton Mr. Jack Ryan
Columbia Gas System Service Corp. Office of Coal Research
20 Montchernin Road lepartment of the Interior
Wilmirgton, Delaware 19807 Washirngtor, D. C. 20240

4As a result of this meeting, the attached Table 1C€, "Revised Plant Ir-
vestments and Capital Requirements -~ Bituminous Coal, for Syrthetic Gas-Coal
Task Force Feview" was developed for presentation to OCR for review at +he
rext meeting of the Task Group. In additioxn, it was reguested by CCR that IGT,
BCR, and the Bureau of Mines work up new total plant investmert and gas costs
for a non-coking, low-sulfur western coml. It was decided tkat a Monbana sub-
bituminous coel be used in this study. Tte purpose of this siudy is to verify
the essuxption used by Esso that a $20 zillion investment savirgs Sor e nor-
coking, low sulfur coal reflects a gas cost savings of 6.6 cents,MM Btu for
western coal irn the BI-GAS, three HYGAS cases, and Syrthane. Likewise, CONOCO
will prepare pew total plant investmert and gas costs for the CC, -Acceptor
process for a bituminous coal.

Finally, these cost data will be sent by eack OCR ccntrector to OCR or or ‘
sbout April 28, 1972, for review. IGT will supply to BCR ard the Bureau of
Mines the coal analysis of Mortana subtbituminous coal.
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TABLE 106, REVISED PLANT INVESTHENTS AND CAPITAL REQUIREMENTS--BITUMINOUS
COAL FOR SYNTHETIC GAS-COAT TASK FORCE REVIEW

Timing: Mid-19Tl Startup Completion

HYGAS

Iurgi BI-GAS Electrothermal Steam-Oxygen Steam-Tron Synthane

Plant Size, Billion Btu/SD Plpeline Gas 237.2 235.1 253.3 2k7.2 252.8 231.8

Investrent Breakdown, M¥S:

Process Onsites Investmernt (1)
Coal Storage and Prevarstion - 13.9

9.7 2.3(1) 11,302 4.g
Pretreatment - - 5.1 .6 6.3 -—
Feed System - 6.6 11.7 8.5 12.0 5.8
Gasification and CO Shift - 20.8 3k.2 3L.7 59.4% 3k1
Gas Purification - 30.3 28.5 33.1 21.9 15.5
VMethanation - =4 8.6 9.5 6.3 16.5
Compression - - - - -~ 0.6
Auxiliary Onsites Investment
Oxygen Mamufecture 38.1  35.3 - 19.1 - 2z.2
Sulfur Recovery 8.1  22.0 20.5 20.6 19.7 x_4(2)
Water Follution Comtrol 10.0 10.0 10.0 10.0 10.0 10.0
Steam and Power Flant Investment 15.2 17.5 T72.9 20.9 10.3 22.1
General Utilities Investment i7.7 13.1 15.0 12.5 16.1 12.9
General Offsites Irvestment 10.0 10.0 10.0 10.0 10.0 10.0
Subtotal Pxel. Contingencies 216.2 191.9 226.2 18¢.8 177.3 161.0
Project Contingency 32.k 28.8 33.9 28.4 z€.6 24,2
Develomment Contingency - 13.k 15.8 13.3 12.4 11.3
Total Plant Investment 248.6 23%.1 275.9 231.5 216.3 i%6.5
Capitel Requirement Breakdown, M4S:
Total Plant Investment 248,86 23h.1 275.9 231.5 216.3 125.5
Interest During Construction 42,0 39.5 k5.6 39.1 36.5 33.2
Startupn Costs 13.3 1.7 13.5 12.3 k.1 11.6
Working Capital 12.6 11.8 13.6 12.7 ik.5 11.8
Total Cspital Fequirement 316.5 297.1 -349.6 295.6 281.4 253.1
Adjusted for 250 Billion 2¢8.0 277.17 273.1
Btu/SD 333.6 31k.6 345.1
Notes:

(1) Coal storege and preparation investment includes added 2M4$ allowance for perticulate emissions
cantrol in cases indicated.

(2) Synthane case assumes that the char used as voiler fuel is sufficiently low in sulfur to preclude
the need for flue gas desulfurization.
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5. Datent Matiters: A4 report on toe status of BCR suggestions ard in-
vention discleosures was submitted o . George Furlch on March 27, 1972.

Worttwkile ideas cortinue to te written up as invemuvii. disclosures for sub-
mission to OCR for consideration. Action taken on Zisclosures is as follows:

a. OCR-866 arcd OCR-1076: A U.S. patent aprlicatiozn based on tke
new process cocncept (E. Z. Donath, December 11, 1970) has been filed anl given
Serial No. 182,652. The application, entitled "Gasification of Carbonacecus
Solids, " contains nine clairs. The appropriate documernt assigning rights to
the U.S. Govermrent was filed with the patent epplication or September 22, 197..
BCR has applied for and received a licerse for foreign filing. >Zatent appli-
caticns rave bheen filed in Australia, Ipdia, South £frica, Canada, and Great

Britairn. Official filing receipts kave been received assigning the following
marbers :

Australia - Serial Neo. 39570

India - He. 134,819

Scutk Africa - Serial No. T72/128L

Canedsg - Serial No. 137,359

Great Britain - No. 9589/72

Applicatiors are also being prepared for filing in France, Japan, and west
Gerzany.

Ccnfirmatory license to the goverrmert was executed by BCR ard re-
turned to Mr. Ernest Cohen, Assistapt Solicitor, Branch of Patents, on
January 12, 1672.

t. COCR-186C and CCR-1B€1: Disclosures 1360 and 18€) were combined
intc a single patent applicatior entitled "Two-stage Geasificatiocn of ZFretreated
Coal." A copy of this epovlication was mailed to Mr. M. Howard Silverstein,
Branch of Patenmts, on December 5, 1971, for his review and authorization for
filing ty BCR. By letter dated December 28, 1971, Mr. George Fumich autherized
BCR to file a foreign patert applicatior on tke subject invention.

After further review by the inventor, a revised patent aprlication
was filed under Serial Nurber 237,332, on March 23, 1972, togetber with the

appropriate document assigning righkts to the U.S. Goverrment. This application
contains 12 olaims.

On April 6, 1972, copies of tke applicatior as £iled and the assign-
ment document were forwarded to Mr. M. Eoward Silverstein, Bramct of Paternts.
Mr. Silversteln was advised that BCR has received license for foreign £iling
and intends to file this application in France, West Germany, and possitly
Jepan. Confirwetory license will be prepared.

c. CCR-1862: A U.S. petent application was prepared for Disclosure
18€2 entitled "Three Stage Gasification of Coal." A copy of this apolication
was sent to Mr. M. Howard Silverstein, Branch of Patents, on December 13, 1971,
for bis review and authorization for filing by BCR. Auttorization for BCR to
file a foreign patent application on the subject invention was received from
Mr. Ceorge Fumich by letter dated December 28, 1971.
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After further review by the inventor, a revised patent applicatiorn
was filed under Serial Number 237,333, on March 23, 1972, together with the
appropriate document assigning rights to the U.S. Govermment. This aprlica-
ticr contains eight claims,

Cr 4pril 6, 1972, copies of the application as filed and the assign-
zent document were forwarded to Mr, li. Howard Silverstein, Branck of Patents.
My, Silverstein was advised that BCR has received license for foreign f£iling
and iztends to file this application in France, West Germany, and possibly
Japan. Confirmatory licerse will be prepared.

d. OCR-1863: A U.S. patent application was prepared for Disclosure
1863 entitled "Two-stage Downflow Gasificaticn of Coal.” 4 copy of this
applicaticn was forwarded to Mr. Siiverstein, Brench of Patents, on December 13 s
19T, for Lis review and authorization for filing by BCR. By letter dated
Decemver 28, 1971, Mr. George Fumick authorized BCR to file a forelgn patent
appllcation on the subject inventton.

After further review by the invenitor, a revised patent application
was filed under Serlal Number 237,45%, on March 23, 1972, together with the
aprrovriate document assi, g rights to the U.S. Govermmert. This arplication
cortains seven claims,

Copies of the applicatior as filed and the assigrment document were
forwarded to Mr. M. Howard Silverstein, Branch of Patents, on Aprii 6, 1972.
Mr. Silverstein was adviszd that BCK has received license for foreign filing
acd irterds to file this application in France, West Germany, and possibly
Japan. Confirmetory license will be prepared.

e. OCR-186k: A U.S. patent application was also prepared for
Iisclosure 186h enmtitled "Two-stage Gasification of Coal with Forced Reactont
Mixirg and Steam Treatment of Recycled Char.” A copy of the application was
sent to Mr. M. Howard Silverstein, Branch of Fatents, on December 8, 1971, for
his review and approval for filing by BCR. Authorizaiion for BCR to file a
forelgn patent application on the subject invention was received from
Mr. George Fumich by letter dated December 26, 197L.

After further review by the inventor, a revised patent application
was filed under Serisl Number 237,36C, on March 23, 1972, together with the

eppropriate document assigning rights to the U.S. Govermment. This application
contains 13 claims.

Coples of the appiication as filed and the assigmment document were
forvarded to Mr. 4. Howard Silverstein, Branch of Patents, on April 6, 1972.
Mr. Silverstein was advised that BCR has received license for foreign £iling
and internds to file this applieation in France, West Germeny, and possibly
Japan. Confirmatory licemse will be prevared.

f. Invention Disclosure-~Brigham Ycung Undversity: During the
course of work under Subcortract No. 3, Professor R, L. Coates, Brigham Yourg
University, developed a new concept of pyrolyzing coal which nay be pateotable.
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£n Invention lisclosure (Form DI-1217) entitled@ "Process for High Terperature
Fyrclysis of Coal," was prepared and submitted to Mr. George Fumich fcr his
consideratior orn Januery 6, 1972. OCR has acknowledged receipt of this dise

ciosure and forwarded it for processing.

I. Visitors Durirg Arril, 1972

4pril 4, 1972

¥r. J. ¥. Farnswortkh

Vr. J. Frarck Cannon

Mr. D. M. Mitsek
Xoppers Companmy, Inc.
Koppers Building
Piztsburgh, Pa. 15219

Agril 5 ) 1972

Mr. R. C. Fritz
Ckeretron Corporation
Catelysts Division
P. 0. Box 337
Louisville, Kentucky 40201

Mr. R. J. Procker

Mr. R. J. Zoschak
Foster Wheeler Corporation
110 S. Orange Averue
Livirgston, New Jersey 07039

April 6, 1972

Kr. Fred Callowhill
Mr. T. F. Sheehan
Mr., Carl A. Bolez
Gllbert Associates, Inc.
P. 0. Box 1498
Reading, Pemnnsylvania 19603

April 12, 1972

Mr. R. E. Maples

Mr. R. G. Ellis
Artkur G. McKee ard Co.
Cleveland, Orio 4l131

¥r. R. Whiteacre

Mr. H. Leorard
Koprers Ccmpany, Inc.
Koppers Building
Pittsburgh, Pa. 15219

April Lb, 1972

Mr. T. F. Sheehan
Gilbert Associates, Inec.
P. 0. Box 1498
Reading, Pennsylvania 19603

Mr. J. W. Colton
Mr. J. I. Jenks
Procon, Inec.
30 UOP Flaza
£lgonquin and Mt. Prospect Roads
Pes Plaines, Illinois 6€COL6

April 17, 1972

Mr. S. M. Tymiak

Mr. D. M. Mitsak

Mr. R. W. khiteacre
Kovpers Cempany, Inc.
Koppers Puilding
Pittsdburgh, Pa. 15219

fpril 18, 1972

Mr. A. E. Mler

Mr. R. W. Whiteacre
Koppers Ccmparny, Inc.
Koppers Building
Pittsburgh, Pa. 15219

April 20, 1972

Mr. T. F. Sheekar
Mr, Fred Callowhill
Mr, Carl A. Bolez
Gllbert Associstes. Tne.
P. 0. Box 1498
Reading, Pennsylvania 19603

April 24, 1972

Mr. R. P. 0'Neal, Jr.
Mr. J. I. Jenks
Procon, Inc.
30 UOP Flaza
Algonquir. erd Mt. Prospect Soads
Des Flaines, Illinois 60016




April 28, 1972

Mr. William Malexos
Matrix Engineering, Inc.
2061 W. Liberty Avenue
Pittsburgh, Pennsylvania 15216

J.  Trips, Visits, and Meetings During Zpril, 1072

None

K. Requests for Information

Mr. XKen Xridner ¥r. M. M. Sen
Dditor Scientist
GAS Maguzine Central Fuel Research Institute
1151 Southwest Freeway P, 0. F.3.I.
Houston, Texas 77027 Thanbad, (Bihar)
INDIA

Mr. Harold Wirg

Consulting Engineer
Kerr<icGee

P. 0. Box 25861

Oklahcma City, Oklakema 73125

ITI. WORK PLANNED FCR MAY, 1972

The work plarred for May will basically be a continuation of the on-going
rrograx which hes been underway for the past few months.

As a result of the discussions with OCR concerning the fluidized-~bed PETU,
proposals have been solisited from two firms for the design engineering of a
PEDU. As soor as proposals have been received, one organization will be se-

lected to prepare the design package. Reactivity studies of various chars will
contirue.

Tke bench-scale methanator will contirue to be used to evaluate suitable
catelysts. The new life-test unit will be put into operation to evaluate four
different catalysts. Cold model studies will be conbirued using the new
catalyst. BPids on equipment for the PEDU will continue to be solicited ard
eveluated. As approval for purchase is obtained, procurerent will begin.

Contimued emprkasis will be placed on acquisition of the necessary permits for
construction.

The 6,000 ¢fm blower for the cold model studies of the 5 tor/hr two-stage
gasifier will be used for tests as planned. Char reactivity tests will con-
tirue to characterize the variocus chars to be used in the pilet plant.

The software system for interfacing the bench-scale methanation unit with
the FPPE/E computer will continue to be written. Ductwork and wiring w111 be
installed to accommodate the irdividual signal lines frox tke metharation unit
to the computer system. Simulation runs with subroutine GASIFY will be gen-
erated as reguested.




L83,

Meetings are pianred with organizations interested in providing project
menegement services to ECR during the constructior of the Homer Clty pilot

Meeting of Task Group on Materials
Evaluation
New York, New York

INCO Petroleum and Petrochemicel
Materials and Corrosion Conference
Wrigktsville, Nortk Carclina

plart. Bid evaluations will continue.
A. Trips and Meetirgs Planned
May 15, 19672
May 23-25, 1972
B. Pepers to be Presented
None
C. Visitors Expected

May 3, 1972

Mey 3, 1972

May 15, 1972

Mr. Jobkn Mills

El Paso Natural Gas Co.
P. 0. Box 1492

Z1 Paso, Texas 79501

Mr. J. A. Creig

Chevron Research Co.

576 Standard Avenue
Rictmond, Califorria QU802

Mr. R. W. Borlo
Ir. R. W. Koucky
Combustior. Engineering, Inc.
Windsor, Connecticut 06095

J. P, Tassorey

J. P. Tassoney
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Appendix A-l L8L,

MONTHLY PROGRESS CHART
PART 1 MANHOURS

: , Avug Sept Oct Nov Dec Bituminous Coal Research, Inc.
72 350 Hochberg Road Monroeville, Pa.
&6
» OFFICE OF COAL RESEARCH
! 60 DEPARTMENT OF THE INTERIOR
k 54 CONTRACT NO. 14-32-0001-1207
O o
42
3% amms Predicted Professional and
Non-prefessional
30
= @ Predicted Professional
24 2] Actual Nen-professiznal
18 @ Actual Professional
6
0
MANHOURS
IN HUNDREDS




‘-———-1971 1972 -
Sept OQc¢ct Nov Dec | Jan Feb Mar Apr May June July Aug Sept
[ T AL I B Ny | I | N | A~ L 1
AUND ey - —
MONTHLY EXPENDITURES (Al Costs. in Doltars)
Sept Oct Nov Dec Jan Feb Mar Apr May
Monroeville Predicted | 129,991 | 129,991 | 129,901 | 129,991 | 323,486 | 382,228 558,45k [ 105,058 | 86,238
Actual 63,610 | 121,696 | 146,834 | 1kk4,5907] 103,147 | 86,250% | 113,036 | 50,685+ ‘
Homer City Predicted 154,000 | 20 —
Actual
Total Predicted | 129,991 | 129,991 | 129,991 | 129,991 | 323,486 | 382,228 | 558,45k 259,058 301,832
Actual 63,610 | 121,696 | 146,83k | 14L,590'| 103,147 | 86,250% | 113,036 | 50,685*
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CUMULATIVE EXPENDITURES

MONTHLY PROGRESS CHART
PART 2 EXPENDITURES

Bituminous Coal Research, Inc.
350 Hochberg Road

Monroeville, Psa.

OFFICE OF COAL RESEARCH
DEPARTMENT OF THE INTERIOR

CONTRACT NO. 14-32-0001-1207

DOLLARS IN
o THOUSANDS

Oct

Expenditures,Cumulative

@ Actual, Monroeville
D Actval, Homer City

Predicted Expenditures, Cumulative

= Total, Monroeville
and Homer City

ememen Monroeville

Nov

Dec

sy

v | 86,238

86,240

65,613

65,813

Th, 746

62,273

62,273

62,27

ﬂj

215,600

280,’400

Lk, 300

44,400

760,600

760,600

760,800 |

301,838

366,640

710,113

520,113

519,146

82,873

822,873

e e

823,075

¥* Estimated




APPENDIX B

PROGRESS REPORT £33

Bituminous Coal Research, Inc.
Coal Gasification

April 1972

Koppers Contract 2415

I. STATUS OF CONTRACT

A,

Pilot Plant Engineering Bid Packages

Step No. l: Pilot Plant for oxygen-blown, two stage coal gasification
system, including general facilities: design and models.
For additional information see Part II: Contract Evaluation,
(Work Completed)

Step No, 2: Fluidized bed system.

{(Work Deferred)

Engineering Assistance And Recommendations For PEDU Program

Methanation PEDU

1. A meeting was held on April 12, 1972, at BCR's offices (conference
report no, 221) to discuss the redesign of the Methanator Feed Gas
Heaters (M-E405 A & B), revised Plot Plan Drawing, design of the
H>5 Removal Towers (M-V763 A & B), the Pressure Relief System
and the Thermal Oxidizer Design.

BCR requested that the Methanator Feed Gas Heaters be redesigned.
They have recexntly experienced difficulties with severe fouling of
their electrically heated lab units and suspect it is due to high sur-
face temperatures, catalysis due to the stainless steel or a

- combination of these.

BCR further requested that the HpS Removal System design basis
be modified to one which assumes an average H»S Removal of 95%
as being acceptable. The unit is to be designed to operate with a
maximum feed of 10,000 SCFH of gas containing 1. 0% H2S. This
flow is based on the assumption that only one (1) PEDU will be
operated at 2 given time.

2. On April 17, 1972, a meeting was held at BCR (conference report
no. 220) to review the construction schedule for the Methanation
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PEDU and the rates of effort for engineering and procurement
on this program.

A meeting was held April 18, 1972, at BCR (conference report
no. 222) to discuss the plant General Arrangement; the location
of the Therimal Oxidizer and the H2S Removal Towers was estab-
lished. Stakes were placed for locating the area of the hillside to
be excavated.

The following Fluid Bed Methanation PEDU drawings and specifi-
cations were transmitted by Koppers Company, Inc., to BCR:

Date

Drawing No. Rev.No. Title Transmitted

2415-2A733 0 Plot Plan 4/11/72

2415-2A701 2 Material Balance af1r/72
Sheet 1 of 2

2415-24702 2 Material Balance 4/17/72
Sheet 2 of 2

2415-2A727 0 Material Balance 4/17/72
{with H2S and CO32
addition)
Sheet 1 of 2

2415-2A728 0 Material Balance a/17/72
(with HpS and COp
addition)
Sheet 2 of 2

2415-2A715 1 Utilities Flow Diagram 4/20/72
Sheet 1 of 3

2415-2A716 2 Utilities Flow Diagram 4/20/72
Sheet 2 of 3

2415-2A717 1 Utilities Flow Diagram 4/20/72
Sheet 3 of 3

2415-2A700 4 PEDU-Fluid Bed Methanator 4/20/72
Sheet 1 of 2

2415-2A714 3 PEDU-Fluid Bed Methanator 4/20/72
Details

Sheet 2 of 2

2415-2A733 1 Plot Plan 4/20/72



Drawing No. Rev,No.
2415-2A726 1

Ds 2.13

D5 4.12

Ds 4,22

DS 4,31

DX 2.21

2415-4F-701 0
2415-4F-702 0
2415-2A718 1

Title

Methanator Feed Gas
Receiver

Standards-Sheets 1 to 3 incl.
Standards-Sheets 1 to 3 incl.
Standards-Sheets 1 to 3 incl,
Standards-Sheets 1 to 3 incl.
Stancards-Sheets 1 to 3 incl.

General Notes For Steel

Design

Reformer Enclosure
Specifications
Sheets 1 and 2

Reformer Structure and

Cooling Tower
General Arrangement

B-438,
Date

Transmitted
4/25/72
4/28/72
4/28/72
4/28/72
4/28/72
4/28/72

4/28/72

4/28/72

4/28/72

The following memoranda were transmitted by Koppers Company, Inc.

to BCR:

Date

4/4/72

2/5172

4/20/72

4/21/72

Letter No.

C-337

C-338

C-347

C-348

Title

Cost Estimate

Meth. Feed
Gas Compressor
M-K305

Review Of Annun-
ciater Quotations

Thermal Oxidizer
M-X770

Remearks

Estimated Cost Of
Additional Engineer-
ing for the modified
Metharation PEDU
program.

Vendor's technical
information pertain-
ing M-K305 Peer-
less Vertical
Absolute Separator

Spec. to solicit bids,
also John Zink Co.'s
letter of 4/18/72
confirming design
and costs
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Date Letter No. Title Remarks
4/24/72 C-349 Water Cooler Koppers suggested
M-E700 comments for

revision to Vendor's
approval drawing

4/26/72 C-351 Thermal Oxidizer Two memoranda
dated 4/14/72 and
4/21/72 pertaining
te Therma?! Oxidizer
design

C. Fluid Bed Gasification PEDU

1. A proposal for the design engineering package for a coal and/or char
Fluid Bed Gasification PEDU was submitted to BCR on April 25, 1972.

2. No rurther work is being performed on the Fluid Bed Gasification
PEDU pending receipt of further direction from BCR.

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 trans-
mitted to BCR in our letter C-183 dated October 18, 1971. Receipt of these
copies was acknowledged by BCR in their letter dated October 18, 1971.

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, ITTA - 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




