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SUMMARY AND CONCLUSIONS

: The production cperation of a Kerpely gas producer at Lonisilena, Me., is des-
reribed.  This ugit, originelly dcsigned for 8irblown operation was modified to permit
using oxygen in the blast in place of =ir.

; The first rune, for test burposes, were made in June 1930, After this, seven
production mumns were made and these are the subject of this report. Total gmsifice-
tion time was 245 days,

In each mm, Buh or Pem cgke or mixtures of both at s rat
to 2,300 pounde per hour wes converted with oxygen snd satursl
synthesis gas - primarily carbon monoxide and hydro
ﬁiﬁed rate of 80,000 %o 93,000 cu. £t., per hour and 2 predetermined hydrogen-carbon
ponoxide ratio, The requirements per 1,000 std,

Su, 4. of (CO + An) were 27.6 to
30'pounds of coke, 213 ig 267 std. cu. ft. of oxygen, and 31.% to 47.8 pounds or
gteem,

& verying from 1,700
ed steam to produce
gen - Bpproximeting & predeter-

3 Work by othersﬁ/ had indicated that 1t might be possible tao operate the Kerpely

r&ducer 8t & capacity thet would require & toms of oxygen per howr or 4 times the
xygen cupply availeble at Louisiana, Mo, However, in the work covered hy this

port, the recuirements of the synthesis unit mede 1% unnecessary to ogperste the
roducer at the cepacity of the oxygen plant.
e, .

" From the performance of the producer, the following conclusions were reached:

. (1) A Kerpely producer,

modified to permit oxygen blast,
lisble, continuous source off

can be used ag g
synthesis gas from coke.
(2) The primg operating varisble at any given stesm rate iz the oxygen input,
8. 18 the princival controlling factor of the carbon dioxide content of the gas
duped, gand this In tuwrn is the Index of the hydrogen-carbon monoxide retio of the

“(3) Changes 1n the size of coke (Nut, Pes, or mixtures of both)
QWire adjustment of the steam-oxygen ratlc to ma

SANUREE cannot he made without ch

during 8 mm
intein good fire conditions,., Sueh

ange 1n yield and quality of the £A8 produced, and
time consumed before the desired yield and quelity ic restored depends primarily
‘Operating skill.
;o ACKNOWLEDGMENT
... The work reported herein is the result of considersble cooperative eflfort,
Sluding contributions from personnel of the Koppers Co,
INTROBUCTION
% The Burean of Mines Gas Synthesis Demonstration Plant at Louisiana, Mo,, was
igned ang constructed to de

velap the complete gasification of coal and the

latchford, J. W., Water-Ges Production Wit

b Tormage Oxygen: Pres, at Produc-
tlon end Cremica:l Conf., Am. Gas Assoc.,

May 1930.
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converslon of the product gas inte 11

iguid fuele, As an giternate to the ¢
Tler a Kerpely producer was instelled using coke ag frel but modified
operation with an oxygen and gteam blest,

cribed previously,?/ info-mztion hae been p
purification of synthesie gas,i/ and on the exverimental operation of the Rerpely
producer.8/ mThe latter publicetion described the prelininery operation of the
producer, the purpese or which was to test the installetion to determinas the procesg
variables and the quality end quantity of gas achieveble and to train the operators,

oAl gasi.
to permit
The demonstration plant has been des.
ublisiied on coal gasification,é en plant .

The purpose of this report is to describe Lhe subsequent operetions oz the
producer, sll of whieh, as distinct from the preliminary operation,
ducing gas for the experimental operstion of ,
or for ohserving the effect of changes made to the Producer and ite auxilaries, The
cveration described differs from that previously reportedgf In that the ruel yges
is Nut and Pea coke rather than run-of-gven, snd the ga8 produced was +o meet the
regulrements of Fischer-Tropsch Synthesis rather than ammchnia synmthecis,

were for pro- -
the purificetion and/or synthesis unitg:

LESCRIPTION OF EQUIPMENT

Kerpely producers hawve been used principally for
having invariably been the Fuel gasif'iaed,
its auxiliaries is shown in figur
stallation was of one Producer al
degeription of the Froducer and
lished.l0/ After the preliming

underfiring coke ovens, cokeJJ
A drevwing of the mechanicel preoducer and
€ 1 and the producer itself in figure 2. The in-
one and not as part of g battery of Producers, A
information concerning its operation have been pub-.
Ty operetionsl period so described, a number of equips
ment chenges were made. These were mostly to facilitete smooiher 2ud more trouble-

Tfree operationm, although some werc intended to improve the gas-muking potentials of
the producer. The changes were not all made simultanecusly but during the interim &
Periods between rune when the aecessity Tor them had become epparent,

The weigh larry was removed, and all
metric., Removing the larry not only reduc
olher than verticel roddings (namely,

subsequent coke Deasurements were valuy-
ed opereting lebor but aleg permitteq
roddings closer to the inside wall of the
producer), This was to detect cavities in or collapse of the fuel bed a+ or near
the side wall, However, experience lgter proved such roddings to be unreliable,
whereupon vertical roddings and those toward the cap of the grate hecame standard 2
Drocedure, Fuel was charged to the Producer manually, Although it was felt that
an automatic charging machine delivering small inerements of +usl Separated by smsll
time intervals would have made for smoother operation with = less varlable "top"

L
tomperature, the Principal sdvantage of mechenical

Teeding, namely, the gb1lity to

5/ Eastens, M, L., Hirst, L. L,, and Dressler, R. G , An Americs

- Flant: Ind. Eng. Czem., vol. B, March 1932, p, Lso,

6/ Dressler, R. G., Batchelder, H, R., Tenney, R. F., Wenzell, 1, P., Jr., and
Hirst, L, L., Operation of a Powdered-Cosl Gasifier et Louisiang, Mo,: Bureat
of Mines Rept. of Iovestigations 5038, 1954, 35 pp. ;

' Wenzell, I. P., Jr., Dressler, R. G , ana Batchelder, H. R,, Plant Purification.
of Synthesis Gas: Tnd, Eng. Crem., vol. 4§, May 1994, p. 83R, 3

8/ Batchelder, H, R., Dressler, R. G., Tenney, R. ¥., Kruger, R, E., end Scgur, R

B D., Operation of Eerpely Producer With Oxygen-Enriched Blast at Euresu of

Mineg, Louisiang, Mo.: Pres. gt Annual Convention of the American Ges AssoC.r
Atlantice City, K. Jd., October 1950,

9/ See footnote k.
10/ See footnote 8.

h Fischer-Tropsch g
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Figure 2. - Vertical section of producer,




‘vary the rate of fuel feed, would not have been put to use. The reason for this was
thet the synthesis-gas requirements of the Fischer-Tropsch reactor that the producer
.gupplied Were not subject to varimtion, so there was no occasion for sudden or wide
varistions in fuel feed to the producer,

Bell-and-hopper charging has the dlsadvantage of segregating the fuel when its
gize renge is wide, No wide range of size consist of the fuel was expected, 3o this
‘ohjection to bell-and-hopper charging was not valid in this case. In ordinsry, non-
slagging producer-gas practice, steam is admitted to contrel clinker formation., This
is done even where the hydrogen sc produced is less desirsble than the €O it dis-
'ylaces, as, for instence, when a gas 15 required that will burn with a long, lazy
flame. On the other hand, steam sdmission to & coke-fired Kerpely producer supplying
pynthesis gas makes a virtue of this necessity,

- Improvements were made to the charging hopper linkege to facilitate center and
rim charging., The water seal around the charging hopper wes increased 2 inches to
‘prevent loss of seal due to fluctuastions in producer top pressure during coke charg-
ing. Another purpcse of the incresse in seal depth was to permit operating the
producer with a top pressure high enough thet a small positive pressure could he
maintained in the first electrostatic precipitator. This Cottreil precipitstor is
between the outlet of the washer-cooler and the inlet to the exhauster. Provision

8:8lso made for preventing the overflow of weter from the gasifier seal into the
a1 bed,

A steasm-distributor ring wae installed in the charge hopper to purge the hopper
re effectively during coke charging,

A besting coil was installed in the blast chamber wnder the producer grate to
event water fron condensing out of the steam-oxygen blest %o the praducer,

v Provision was also mede to recycle a portion of the meke gas back to the outlet

f the producer. The £1low of the recycle gas was controlled by the top pressure of

the producer, end it reduced the fluctuations in producer pressure caused by opening

the charging hopper. Careful manual manipulation of the charging-bell levers also
duced {he pressure fluctuations.

An additional weter spray was Installed in the gas inlet to the first preclpita-

Or; this prevented the depositicn of tar on the outside surfaces of the tubes of
the Precipitator,

- During preliminary operastion of the producer, previously reported,ii/ the =gh
-8nd grate were rotated by an Infinitely varlable speed motor drive, The varl-
‘drive was installed in anticipation of varying ash content of the fusl to he
lied to the Producer. In all subsequent rupms a constant-speed reducer was used
kg three~-position linkege between it end the rachet-friction shoe arrangement
ing the ashpsn. One pen of a production recorder showed when the drive motor
28 Tunning, while the other ren recorded the relative speed of the grate and ashpan
3 showed the position of the cap relastive to the poke holes. This made it possible
© operators to rod to the cap on the First attempt.

vit

- The conditions of the fire was tested by thrusting & long rod vertically dewa-

nlihrﬁugh it and wilthdrawing it after 1-1/2 to 2 minutes immersion, The depth

€ fire zone snd the aszh zone and the presence of chamneling were indicated by
1 Judging of the temperature of the rod over its Iimmersed portion.

See footnote 8.




As differing Prom the rreviously reported oper&tian,}@/ no sttempt was made to:
determine, by condensation, the percent steam in the blast or the undecomposad 8taggy
in the make gas, Nor wes the stesam decompeeition caleulated from inlet Steam.orifu
meter readings in conhmetion with make-gas flows and analyges. _ g

In the later runs s make-gas recorder was installed in the p=nelbosrd at the

operating platform. This made it possible for the operators to meintain better co
trol of the gas-making process. .

CPERATIONS

This report covers the operstion of the Kerpely producer as a production umit
rather than as a test mmit., Az mentioned previously, the coke was not welghed 82 v
charged, but with each chenge in size or Source of the fuel the charging hopper of
the producer was recalibreted for tapacity by noting the weilghed amount of coke re.

quired for full and helf charges. The mumber of such charges fed to the DProducer »
was recorded on the run log sheet,

-%
This report is also limited to those producer runs in the course of which the

producer was oxygen blown, At the gtartup of each such run, the producer was blow
with air and steam while the OXygen plant was bLeing brought up to full production
Preceding the first of these rns, there were several airblown runs to train opers-

tors end test equipment changes. The Principal items of operating informatlon that
were used to combtrol gas production were as Tollowa: '

l. Analysis of gss,
2. Gas offtake tempersture,
3. team and oxygen flow rabes,

L., Conditions of Tuel bed:
8. Depth from top of producer to top of fuel bed {outage) ,
b. Depth of rew fuel,
¢. Depth of fire zone,
d. Depth of ash bed.

5. Rate of cgke feed to the producer,

6. Exemination of the ash and clinker.

Table 1 gives operating date from each of the oxygen-blown operating periods. s
The dates given are for the total duration of each run including the gtartup, air- =
blown pericds, and periods during & run when, by reason of an interruption in the -
utilization of the gas or in oxygen producticn or Por any other cause, 1t became
necessary to temporarily switch back to alr-blast operation. '

Included in the table are the specified operating conditicns set up at the <&
begiming of each run. These were set vp with the intention of producing s falrly &
definite volume of gas having & hydrogen-carbon monoxide ratio choser for that partis
cular operaticn of the Fischer-Tropsch synthesis unit. For the latter requirement

the carbon dioxide in the make gas was chosen as being the most easily determinablefﬁ
Index of the hydrogen-carbon moroxide ratio, :

12/ GSee Pootnote &,
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Because of the unaveoidable time lag in getting back from the laboratory the
resulis of mass-spectrometer énalysis of continuously collected g85 samples, the gag
from the producer had alresdy been utilized before its hydrogen-carbon monozide
ratio was accurately known. Consequently, a procedure was get up for the producep
operators to make cerbon dioxide determinations at the outlet of the producer and
then immediately adjust the flow of steam in the blast i1f the carbaon dioxide Content
of the make gas hsd departed from the desired value,

Modif'ication of the previously specified conditions was Permitted to meintgin
gatisfactory fire and ash conditions within the preducer or te restore thege condt-
tions ence they had become upset. For the most Part the fuel beds were shallow,

adventage being taken of the redyced cantact time necessary for hest exchange with
the use of small-size coke (Nut and Pea),

In several of the earlier runs & lower carbon dioxide content in the meke gas
was called for than in the lster rms. Tt was 1n these earlier rums, with but one
exception, that it was found more difficult to maintein stable fire conditions, 2j.
thouzh the ssh plow was adjusted for the best ash-removal performance, it was of'ten
found that uneven and lopsided fires could only be corrected by menually removing
ashes into the ash pan at selected Places around the producer apron. Rodding end
berring with chisel bars through the poke holes was required o breask R
while blowthroughs were corrected by barring and selective charging. 'Fhis letter
operation gave quicker results when vsing Pea coke than when using Nut., In other
respects, Pea coke was easler to work, providing care was exercised In operating the
charging-bell handles and that there was enough stesm in the blast +o prevent clinke
ing., However, the greatest oeperating difficulties were encountered with mixed Tuels,
thet 1s, with rendom mixtures of Nut ang Pea coke,

So much more steble did the fire conditions become with the higher carbon di-

oxide target that it became possible to reduce the rodding of the fire Prom once
every 1/2 hour to ance every £ hours.

The specified oxygen in the blast was attained by Presetting the contral points
of & recording flow controller, Any depertures in actual flow from that specified
were principally due to changes in demand by the purification and/or synthesis plents
during the course of & run, the cperating Instructions being to maintain the synthesi
gas holder at a constant level, The actual flow of oxygen was alsg subject to ad-

unsatisfactory fire conditions in the producer
vhen adjustments in steam flow had failed to correct +he adverse (clinkering) condi-

Another requirement with respect to the steam-oxygen blast was that its tem-
perature should be maintained st or above = specified minimm, usually sbout 220° F.
This was to insure that the steam as metered was delivered into the fuel bed of the
producer. Maunual control of a preheeter loceted upstreem of the steam-oxygen mixer
and preducer blast ports allowed this requirement to be met,

An epproximate coke rate was glven
Actually the operastors did not controal +
charge the coke into the producer as reg

&g one of the specified operating conditions
he coke rate, being merely instructed to
uired to maintain a specified outage (the
vertical depth fram the boke-hole level an the operating platform to the top of the

fuel bed in the producer) , Charging being a manual and intermittent operation with -
whole cherges of 530 rounds for Nut ceke to 650 pounds for Pea coke, the cperators
were given thelr cue a&s to when to charge by the top or outlet-gas temperature at
recorded on the chart of g temperature recorder. When whole charges were being



charged, this tempersture fluctuated between 800° F, immedistely after a charge and
I,QOOO ¥. when the producer wes ready for another charge, With half charges the
gpresd in temperatures was somewhat less, The rate of charging usually approxi-
mated four whole charges per hour.

The steem flow was adjusted by a menual globe valve, the flow being recorded
an the chart of an orifice-type flow recorder.

Teble 2 shows a typlcsl analysis of the coke fed to the producer,

TABLE 2, - Typical analysis of coke

Molsture-
As recelved | Molsture-free | and ash-free
Proximste anslysis:
Molsture .eevvenas 2,2
Voletile matter .. 2,0 2.0 2.2
Fixed carbon ..... 8.k 88 .k 27.8
Ash vevvvnnnnns 9.k 9.6
Ultimate snalysis:
HFATOZeN vieveuens 0.8 0.6 0.7
CArbOn wevmesnras e 85.9 87.8 97.1
NitTOEED vvennenn. A o R
OZTEEN tuvvnvevise 2.7 .B .9
SULFUT svavvereass B .8 .9
Ash v.uu... feereean g4 3.6
Bubolly viinnvnannn 12,515 12,780 14,150

In the average, there wes no difference In asnalyses of Nut and Pea grades of
c¢oke nor in the fusibility of the ash from the 2 grades. Typical determina-
tions of esh fusibility sre as follows:

Fusibility of ash, %F.

Initial Softening Fluid
2,270 2,690 2,860

CPERATING LOG OF INDIVIDUAL RUNS

i, This operation was very smooth, The producer was sirblown for 6 days, using a
blﬂﬁt of 24,000 c.f.h. of air and 375 pounds per hour of steaum, yielding a gas with
&ﬁ?FCent carbon dioxide, The air was then replaced with 14,580 o.f.h. of oxygen

00" the steam increased to 2,417 pounds per hour. These flows were maintained with-
oIy Interruption until the run wes completed.

. The exhauster and exhauster control damper had to be stesmed at the completion

qbtﬁe nm to remove accumulations of tar,
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Fun 2

The same initlal air-steem blast was used as in mm 1, After 3 days on alr,
oxygen was admitted. After L days rumning under specified conditions, the Producer
was switched back to air operation far 3 days followed by 1 day using a low-oxygen
(10,000 c¢.f.h.) =nd low-steam {1,375 pounds per hour) blast. This interruption was
mede to permit meking chenges in the Girbotol purification equipment. o

After 2 days on full producticn, air was again applied to the blast, and the
producer conftinued alrblewn for 5 days to steam tar from the exhauster and start up
the preclpitators. Two days of operetion with oxygzen blast were followed by & day
on air, to permit removal of tar Prom the exhauster butterfly contreol veive, (Camsi-
fication with oxyzen blast then continued uninterrupted until the producer was shut
dovn § days leter.

Fire conditions were good during the beginning of the rum but became erratic
toward the end. As an Indication of fire conditions, in 51 percent of the total
vumber of operating shifts when the producer was oxygen-hlown, an sdjustment was
made to the oxygen flow and to the cieam flow, In 43 percent of the shifts a change
vas made similteneously to both the oxygen and steam flows, E

As mentioned sbove, in the course of this run deposits of ter were found in the
various pieces of egulpment to and through which the gas from the producer was being
senl. These included the ges exhsuster, exhsuster-outlet controi-velve dampers,
syathesls-gas orifice, and the valves and pistens of the synthesis-gas compressors

Nane of the analyses of the coke used in the vericus Tums showed the volatile ™
to exceed Z percemt. However, it was not possible to determine whether the tar came
from the coke or from coal with which the coke could have become canteminated in the
fuel-storsge yard, What portion of the tar produced was removed in the watar- _
sprayed, wooden hurdle-filled washer cooler, is not known. Suffice to gay, it was
not completely removed from the make gas.

When the deposits of tar were found and removed, the 2 electrostatic precipites
tors were put Into service, first with both of them in serles downstream of the gas,
exheuster and later for run 3 and sll subsequent rums, with 1 installed on elther
g£lde of the exhauster,

Bun 3

Thile run was not very smocth because the coke had an excessive amount of fines
particularly during the latter part of the run. (Upon completion of the run, .
facilities were installed for screening the fines fram =1l coke going to the pro- -
ducer.}

2

The producer operated for 1 day on air and steam, 2 days on low oxyger and 1555

steam (10,000 ¢.f.h. end 1,600 pounds per hour), and then on full oxygen and steam
for 3-1/2 days. g

The oxygen was then replsced with sir for 2 days to permlt tar removal from the
exbguster. This was followed by 3-1/2 days stesdy operation when the producer was :
agein airblown for 1 day to permit tar removal from the exhauster. Except for 12
bours an air while emergency repaire were belngz mede in the oxygen plant, the pro-
ducer operated thereafter on oxygen without interruption until completion of the A
There was conslderable curtailment in gas production during this latter part of the
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run because coke with en unduly wide size range had been fired,

This evidently led
to segregation, the larger sizes proving much less resctive thaen

The smaller., Tt

As an index of fire conditlons, in 43 percent of the total operating ehifts the
oxygenr Tlow was adjusted, in 67 percent of the operating shifts the steam flow, was

sdjusted snd in 37 percent of the shifts both oxygen and steam flows were 8d justed
simultanecusly.

. On the whole, this operation was emooth. Full gasification with oxygen was
preceded by 3 days with air and stesm blast (24,500 ¢.f.h. and 600 pounds per hour)
After 1 day & switch wes made to aly blast to permit repacking the exhguster seals,
Two more days on oxygen was followed with ancther switch to air blast to permit

oval of tar frow the exhauster. There was no other interruption after thig

axcept for 16 hours on sir because of contamination in the 275-p.s.i.2. steanm

¥ the fact tkat in only 11 percent

adJustment of the oxygen flow. In 51
pe¥cent of the shifts the steam Plow was adjusted. 1In 10 percent of the totel opsra-

ing shifts both the oxygen end steam flows vere adjusted simultanecusly.

-This run wes extemely smooth. TFor the startup {(airblown o
ccided to run with a higher carbon dioxide comtent (11 to
.to note the effect om the hydrogen-carbon monoxide ratio and also, if' possible,

o:reduce the time in coming up to full gas production when the air blast was re-
iplaced with oxygen. A carben dioxide content of 11 %o 1k percent with gir blast was
ivalent to 23 to 29 rercent carbon dioxide had an oxygen blast been used, The
roducer opersted under these conditions - air, 24,400 cubic feet rer hour; steam,
00 pounds per hour; carbon dioxide, 13.8 percent - for 3 days, when the steam in
Ae:blast was reduced to normal (400 pounds per hour) for 3-1/2 days. Oxygen then
ll8pleced the air, and it was then that it was found that the excessive steaming
thiair had producea a very fine ash (mud), which the ash DPlow could not remove
the ash pan. Blast ports on the conicel grate had become plugged so that s

igh blest pressure was required to cobtain the required oxygen-steam flow through
Tuel beqd.

peration), it wag
14 percent) in the wake

% : During this mm there were two very minor interruptions when, as customary, air
last yag substituted Tor oxygen, and the gas so produced wags sent to the flare
8ck insteed of to the holder. One was due to an interruption in the purificetion

and the gther to failure of & coocling-tower pump. One short curtailment in
L flow was cuased by clinker trouble,

*Fire conditions can be Judged by the fact that In onl
Srating shipig was any readjustment mede to the oxygen f
8ed in only 17 percent of the shifts, and in
B0 adjustment of both the oxygen and stean,

¥ 11 percent of the total
low, the steam flow was
only 7 percent of the shifts wes
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Fum 6

This run was very smooth, The only irterruption to
8 3~day standby pericd on air blest at the reguest of the
veriod followed 5 days or curtalled gasification with oxye
quest of the synthesis plant,

oxzygen-blown operation wag
ynthesis plant, Thig .
en blast, also at +he re.

Fire conditions in the broducer car he Judged Prom the fact that in
cent of the total opersting shifts when on full preduction was it necegss
ad fust the oxygen, 35 percent to readjust the gteam flow, and 18 P
both oxygen and steam,

only 27 pep
ry to re-
ercent 4o read Jugt

Run 7

This run was the longest and smoothest cperation of the Kerpely producer,
Toward the end of the run the producer wa
Lo permit repair of s split in the
Production on oxygen for 1 day,
detided to terpinate the run,

5 put on agir standby 7or a few kours .
gas-exhauster housing, After restoring full :
auother split developed in the exhauster, end it wag

Fire conditions throughout the run were good, evidenced by the fact that in

ts was it necessary tg change the OXygen
g ; and in only 2 .
2ary to change bhoth oxygen and = 51

In this and other of the later mums the lessene

the steam and OXygen Flows was not only indicative o
reflected the Improved skill

d freguency aof adjustment o

T better firye conditions bt
of the operators in handling the producer,

OPERATING TROUBLES

The Kerpely producer w85 not & new one; 1t

had been 1n uge fo
8%, Louis, Mo,, before being reinstalled at I,

T many yesrs in
ouigiana, Mo.

Consequently, it is not
and eventually cracked., The
thet is closest to %

Surprising that the conical grate casti
erosion was on thaet Portion o
Le apron of the Producer shell, Tha grate being eccentric tg
the producer shell, this face is responsible, in its rotary travel, for crushing
any clinker betwesn it and the apron sna thug rermitting it 4o Tall intoc the ssh .
pan, The worn coenditian was corrected by rotating the cone 1800 With resnect to the
ash pan, thus ellowing an unwvorn portion of the face of the cesting to crush the
clinker, The cracks were repaired by brazing. The WSBY on the grete, Probably not

g instglled at Leuisiane, was no deubt inereaged s
€ grate was required o ¢rush in the earljer runs, It 1s:
more {han likely that the worn casting hag already exceeded itg Normal 1ife hefore -
the producer wag reinstelled in its present locatian, :

ng wore through!
T the face of the casting:

Where 2 local breakthrough of oxygen had cgused ap OXygen-
play on the inside Tace of the cast-stee] skirt or spron of the
cracks developed, The cracks could alsg k
of the apron as & result o' a portion of t
estshlished by the vertical roddings -
to the apron below 1t. Developmen
uted solely to the oxygen blast,

Producer gass flame 0
producer shell,

ave been caused by localized overheating
ke primary reaction zone - 1ts lovation
elipping down tlong the producer slde wall
t of the cracks from this ceuge cannct be attrib
Similar cracky in the apron have been noted in
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producers of identical design, which have always been sir-blown and never subjected
to & procees oxygen blast. The cracks were Trom 12 to 18 inches above the weter
level in the ash pan, the apron in its irmersion below the water forming a gas~tight

seal for the producer, These crecks had to be welded to prevent the escape of gas
snd flame.

In Lhe course of operation there was spalling of the fire clay shapes arcund
the poke holes, the same that form the crown of the producer, These caused hot
< gpots to develop con the top cestlng of the producer,

The spalling of the Tfire-brick shapes In the crown may have been attributable
to the cooling down of the refractory hetween runs snd may not hsve occurred had the
. producer been operated more continuously. Ancther cause of the bresking of this

¥ crown brickwork mnay have been the mare frequent and vigorous rodding end barrirg of
» the fire necessitated by oxygen operatieon,

"

COMMENTS ON OPERATING RESULTS

Foy As mentioned previcusly, the purpose of operating the Eerpely producer wes to

¥ generste synthesis ges of a definite hydrogen-carbon monoxide ratio at a definite
# rate.

~ The process varisbles in gccemplishing this were:

{a) Steanm rate,

(b) Oxygen ratc.

;. " The coke rate was not controlling but was 1tself controlled by the quantlty and

fhcomposition of the oxygen-steam blast. Thus, figure 3 shows that, with s given
oxygen rate, the rate of coke consumption decressed as the stesm-oxygen ratio in-

Creased, With the undecomposed steem scting as a thermal burden, further increase

# In the steam-oxygen ratic with the zeme oxygen rate would have still further reduced

£ the coke consumption and ges yield from the producer,

For =211 the runs reported, the average ratio, volume of steam to volume of
Oxygen, was 3.5. In g rrevicusly reported investigation of the gasification of coke
in Oxygenii/ the results sre tabulated according to volumetric steam-oxygen ratio
in the raoge 1,0 to 7.0, It was found that for best results in oxygen consumption,
Carbon utilization, and ash conditions, a ratlo of 3 was the most desirable., At
this ratie of 3, the results these investigators obtained... .. .cold gas efficlency,
OXygen consumption per therm, percent (0, and ratic Hp-00 in the product gas......
8re in close agreement with gverages of the results chown in table 1 of this report.

: To maintsin steady gas production it was also necegsary to maintain stable fire

T4 esh conditions within the producer, This required adJustments to the steam or

SXygen flows or both. Moreover, since coke was fed to the producer Intermittently

rather than contimously, the utilization of the fuel in the producer was affected
¥ changes in coke feeding, as between whole and half charges.

the grade of coke svail-

: In addition, operation of the producer was affected by
?13: Toc have attempted to blend

whether Nut coke or Pea coke or mixtures of both.

:3753F?_3. Dent, Discussion on Gas Producticn im Perspective: Trens, Inst. Gas Eng,,
{Londen) Commmication 11, 1946, pp. 849-851,
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the different grades of coke would have involved cxtensive double handling and con-
sidersble demurrage cxpense,

Another requirement of good oreration was Lo kcep %o a minirum the gmount of
unpurned coke in the ash, For good operation, too, a coarse ash was desired free
from elinkers.

The "tools" available for satisfactory ash removal were the Speed of the grate
and the setting of the ssh Plow,

Notwithstanding all the vsrisbles Involved in the gas-msking operation, il wag
established that cperations of the producer cowld be planned and executed to give
reproducible resuits very closely epproximeting those desired,

HEYDROGEN-CARBON MONOXIDE RATIO

In operating the producer, the carbon diaoxide contert of the make gas was tg be
used as the index of the hydrogen-carbon monoxide ratio, with the stecam-oxyeen ratig
in the blast being the process variable mostly responsihle for the carhon dioxide i
content. From table 1 it is seen that 1n the first four runs, 15 to 16 percent wes
tiie desired contert corresponding to g bydrogen-carbon monoxide ratic of 0.75 to 0.8,
For runs 5 to 7 it wes decided that 2 hydrogen-carbon monoxide ratic of 0.9 to 1.C
would result In longer 1ife for the Fiscker-Tropsch catalyst, 5o a8 carbon dioxide
content of 19 percent wes chosen as corresponding to this range in hydrogen-carbon
monoxide ratlo. (Rurn 8 is thet shown under the heading Loulsianz, Mo., in table 4
of & previous report.l&/ It is iIncluded for purposes of compariso:.)

Reference to the Operating results shown in table 1 and & plect of theue results
in figure L show the relaticn between the percent csrban diozide in the product gas
and 1ts hydrogen-carbon monsxide retio,

14/ Bee Pocinote ¢,

-

lot. - Bu. of Mines, Pgh,, re. 6502



