During the period that the tempcrary superhesater {(f1g. 20) was being

nstalled, a series of runs Was mede using steem at line temperaiures =

- gprroximately SLOCF., Steam from the rain plant supply wes pub through a.

reducing valve and then throngh = steam- jacketed section of line to ingure
that it would be dry. Trmediately before the cormection to the generator,
‘yhe line was trapped 2né a blesd ccrmection used so that the line ceuld bte

- ghoroughly warred before starting.
| The tecet procedurs for thesc runs was as followa:

'1. The generator was brought up to approximately 2,200°F,

, using the regular heat-up bwrner..

p, With the hsai-up burner cn, the steam flow was adjusted to the
desired amcunt snd the generator vent valve closed.

%, Uping the steam and mroducts of combustlon from the gonerator
and COo added at the Asrctec hoppers, the’ dugt-removal train

was purged.
4, On ccmpletion of purging the genera
. coal-ocxygen feed gtarted at the desired rates.
5., Tho usual tests wers mode ond readings taken es cutlined for

tor burner was shut of £ and the

runs 1-1k,

6. Thesa rung were of approximetely 3-to &-hour duration.

Tosts Medo Using Stoem ab 1,600°-2,000°F . (runs 2E-31)

| AfPter the temporary gstoam superheater (figae, 20 and £1) was completed,.
trial steam runs were mede, and then gasilying runs mds on Sewickley and.

Wycming coals.
‘The test proccdures for thoge runs wors as follows:

1. The generatcr was heated to appi’oximately 2,200%F, using the heat-
up burner and the hot products of cotbustion from the superhcater.

5, Tho steam was turned on about 3 hours before the start of the run
and so adjusted that, when mized Witk the products of ccmbugtion from the
srheated stean temperabture was cbtained. This

superheatar, the desired supsty
roccdurs was followed so that the superheater would be at stecady operatling
With steam from the

senditions before the coal-oxygen feed was sterted,
Supsrheater at 2,000°F. the gencrator temperature at this stego was approxi-
Tately 2,1000F, or about 300°F. lower then the temperature reached ncer the

end of the runs.
3, Uging the combined steam and FOC from the generator and CO0p added

at the Aerotec hoppers, the dugt train was purged. The gZenerator heat-up-

Mrner wag shut off after purging.
L, Whon the unit was purgod, the coal-oxygen Peecd was cterted at the
Pradetermined rate.
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5. The smell increase in generator Dressure caused by gasification
made necessary mome slight read justmonts in the flows of gzs and steam to
the superheatear. '

6, During the test the wsual semples were taken and temperaturss and -
Tlows recorddd es in the other runs, '

7. The POC from the suporheaior was sampled svery half hour and complete
analyses mede. Since there hald been some variations in the compogition of
the natural gas supplicd to this area, a sample of this gas wag alaoc taken

onco during the run Tor complete enslysis., For control purpeses, (rsat
samplos were run on the POC from the superheater every 20 to 30 minvics.

Tun Wa.,

JESILIS

In general, the pilot plant perforred very well, Continucus cpsration
was possible, the runs being terminated voluntarily when the regidus containery
became Tull, The perfcrmance dsts that follow indicasts that this procens
could furnish low-cost synthesis ges on & commsrical scale, The percentsge
gasification of the coal was very high end the orygen requiremsnt lower - than
any othcr oxygen Drocess kncwn.

Caleoulated Rosults of Gesification Runs

The calculatsd resulte of the gasification runs are progonted in tables
1,2 and 3, the first table being for the high-itemperature steam runs, the
second for the low—temperature stean rune, and the third for the intormadiaté%-
tempcrature steam runs, BPBeiore the results of a run were calculated, the - -°
data collectod during the run were averaged with respect to tire, and {tempera-
ture and pressure correctlons made where neceassary. Cas sanplos were
analyzced Tor COg, Op, illuminants, Hz, 00, and CHyp. Residue samples wers
analyzed for moimture, volatilo matter, fixed carben, ash, and particlo-size
dlgtribution., OColumns 1 to 7 give the conditions used in the GXperimsnty
end columng 8 to 2% present ths average resulis of the cxporiments., Cclumns
24 to 32 ghow the resulis in terms of calculated ratics.

r Mo,

R

Material belances on carbon, hydrogen, and oxygen are givon in columns -,
35 to 59. ©Gince gynthesig-gas reasuremonts for the Tirst elght runs wers
Inaccurate, results for these eight runs are bassd on residus data. Resulis
beginning with run 9, when the Roots~Cormersville gas reter wae ingtalled, are
based on the carbon determined by the gynthesle-gas mesgurement, Since the =
measurements of molisture in the synihegis gas leaving the gonerator were of
doubtful accuracy (discussed later), the undscorposed sicam in the gynthegis
gas was calculated as the averags of the dstermipations from the hydrogen
end oxXygen balances, :
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SLAG ON WALLS OF PILOT- PLANT GENERATOR

10,300 Ib.

DESCRIPTION OF SLAG

Reddish-brown powdar covers
most of surfaca.

Dark-brown lumpe cover
30% of asurfacs.

Film of stesal-like slag
covers almost all of
surface.

Thin, scaly bubbles cover
90% of surface-

Thin, scaly bubblas cover 90%
of surface for max. depth

of 5/i6"

Thin, scaly bubbles cover 80%
of surface for max. depth
of 3/8"

Runners commence o} height
7 5 feet, Runners cover 60%
of surfoce.

Runners of greyish-brown metallic-
like slag, runnerscover 50%

of surface,

Runners of greyish-brown metollic-
like slag, runners cover about
50% of surfoce.

U.S.8.M. Morgantown, W. Va,
After Run No.§, June 29,1949
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Figure 25. - Typical slag distribution in gas generator.

of G enarator, in feat

Distance from floor



