Cylindrical Section. - Four views are presented, figures 21, 22, 23, =md 24,
Figure 21 is & southeast view, Note the expansion Joints, Figurs 22 is A scouth-
wedd view with the gas-exit duct in the upper right, The somewhat ercded ares

§: below it waes probably caused by condensate drip from the cold, water-cooled surface

: of the exli gas pipe. Figure 23 is a northwest view. In the lower left cormer i1s
b the manhole through which the gasgifier was entered, Flgure 2L is a sgouth view cf
. the roof. XNote agaln the cxpansion Joints and the cracks formed as the gasifier
cooled, The larger hole in the top center is the explonsion riser, There iz scme
spalling of the brick around it end the znear sight port, The duct on the right is
the grs-exit port. Note that all of these views show the absence of slag in the
upper part of the cylinder.

Ash Tegs. - Figures 25, 26, snd 27 show the north, middle, and south sections
of the gasifier floor at the entrance to the respectlve ash legs. The slagging over
ia quite appasrent.’

Souih Cone., - The south cone (fig, 28) shows furrowing oo the west side in
approxim&_mtely the mame Incation and to the same degree ag In the north cone., Attack
on the east s8ide was gimilar, The cone brick had advenced sbout 1 inch beyond the
face (see meter stlck resting on It), This had not been abserved before the cold
ingpectlon.

To enter the gasificr through the menhole iIn the lower west gsection of the
cylinder necersltated removal of & section of the brickwork (see fig, 23). The
expoged Immer brick cross section showed a mniform digeoloraticn due to slag penetra-
tion of about 1 inch,

3 and Ash
Sleg was obtalned in these operations principally From the ash legs., This
material passed Into the water zeal of the ash leges and waz hoed out afiter each rum,

The material appeared In the Torm of chunks, needles, and fines,

fnalysis of this materiel closely parslleled the cocmpesiticn of the coal ash
from which 1% was derived. Carbon enalysls showsd 1ittle present., Thus, for a sample
taken October 4, 1649, in percent:

he,G

1]

Chunks . Carbon = 0,2, 5102

Needles: Carbon 0.5, 5102 53.5
53102 content of ash of the conls uged averaged arouwnd 50 percent, A typical

analysias of & Ruck Springas, Wyo., coal ash followa:

Percent
Sogl.illll.IIC.Illlill‘ 9{9
AlZ0F e irrnns st tananas 20,8
F6203ln----||lcocllo!tt 7!9
Calisinioansvincasnnass iLl.5
M@l.oll.l.‘...lll’ll.' loT
S 5.9
BlkallieS,vienvrernronna 2.3

Fuslbility of the cosl ash and slag appeared To vary wilith dlfferernt lots of coal.
Boftening points of the slag ranged from 2,200° to 2,600° F.; an even wlder range was
noted for the ash from the coal,
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Begimming with run 19, the slag cbtained from the ash legs during each rwm wag -
collected smd weighed. The weights per wnit of operating time varied considerebly
from run to rum, even thoughi coal-feed yrates were fairly umiform owing, no dou’bt,
to the mmeven slagz flow through the ash legs. Furthermore, higher temperature opere-
tion, obtained mainly by Increaging the oxygen-coal ratlc, guve a higher percentage
of slag and meited out slag accurulatlons fror previcus lower temperaturc ruus, For
example, the average slag weight obtalned In runs 1S through L0 waa 11 powmds per howr
put the rate was 55 pounds per howr for rm 32, which operated at the relatively high
oxygen-coal ratio of 11,0 cubic feet per pownd. o

The mgh slagged in those runs averaged about O percent of ths total iz the soal,
charged, This is eppreciably hligher than the 3-1/2 percext obtulned as sn average '
for extonded run 43, However, 1a latter run wes made at an sverage oxygen-coal

patio of around 5 cibic feet per Dound, whereas ruus 1o through 40 were mads =t ratios
of arcund 10, :

Most of tha ash leaving the gasitler in the gas streom was removed 1o the ducta,'
the waste-heat boiler, snd in the washer-cooler. No attempt wes made however, to |
establish the amoimt removed at the different polnts. The ash from the waste-heat -
holler tubes was rcmoved by steum Jobts and then flughed from the bottom wilth water,. .

4 gll cther points it was removed by dircet water flushing or scrubbing, These ash ':
glurries joined and flowed to the asttling beging. Here most of the ash settled, and
the wabter was drawn off and recirculated. A small percentage of the ash flcated on:
the water surface. 3

A number of ssmples were leken from the settling basin. The enalyses are given
in table 8,

TABIE 8. - Analysis of ssmples from ash-gettling basing

Percent, dry basls Carton -
Run Neonecom= Volatile converalon,
Wumbar bustibles matter percent
13 33.5 3.7 83.6
19 35.9 3.5 82,8
2h 34,2 4.0 87.3
27 35.0 3.C 83,1
29 29,6 2.9 T9.2
31 28,6 2.7 79.1
30 L& j ok 89.8
43 22.,% - 3 -
(Avg, dmta}

A few percentage mnelyses, dry basls, wsre made of the flosting material:

Noncombuetlibles | Volatile metter
1.5 3.4
18,1 B |
4.8 e

As might be expected, the nonecombustible portion of the ash goes up with the
carbon conversion In the run. This ghows clearly in {figure 29}, which was plotted
from the sbove data on ash snalyses. Also, calculutions were made from the ash -
analyses es & rough check on carbon conversions baged on gas production and analyses,
as demonstrated in caloulatiens for typlcal rm 18.
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Figure 29. - Relation hetween carbon conversion and noncombustibles in ash.
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: Porcenl
On d00-mesh.. . .oirnrerneranns 2
On 100~ to 150-mesh,,,..euu.. 11.3
¢n lezs then 150-mesh,....... 83.8

This g somewhalt coarser than the coal-pize feed, but no appreciable fusing or
aggloneration is indicated. 'This material settles fairly clear in a few hours and
could be convenlently hendled In a continuous-scttler clarification Bysuem,
APFENDIX A

Tabulated Dain

(Explanatory notes for tebulated data)

L, Torty-slx rume in all were made or aticmpted. Data rresented in this
Appendix tegin with run 13, after the mreliminary tost coerations. Data from
rins 15, 22 30, 3L, 37, 35, 39, 42, 44, 45, and L6 are not prssented becausc
of events in the course of the runs that mede the resultg guestionable,

2., Coal and cxygen were fed at room temperature,

3. The cone temperatures were taken by optical Iyrometors sighting into porcelain
target tubes set at right angles to ths cone wall, with the tips flush with the
wall,

L, Data from the last 3 days of operation only for rm 43 are presented,

5+ CHdy onelysls in the gas includes any higher hydrocarbons thet might be present,

6, Orgaic sulfur content of the make fus, based on a few analyses, was about 7
graing per 100 cu. I't.

» Date from sseveral rims not mentioned In the main body of the report are glven

.In thig Appendix, They did not fall within the categeries gelected for data
analyais,
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Tabulated Data

Process oxygen Process steam
Feriod of Raw coal Std.ea.f. of
stable Purity, 100 percent Lb. steam : Total
operation, | Rate, |Percent| Rate  [percent Op per Rate  |Temp.i per 1b. | std.
Run No.| Date hr. 1b./hr. H,0  |std.c.f/nn 0, 1b.dry eoal] lb./hr.| oF, dry coal ¢.fkr
13 8/16/13 4l /2 2,530 4.0 17,740 96.7 7.0 2,330 1,410 1.0 71,200
144 | B/17/49 1-1/2 2,350 | 4.0 | 17,690 96.9 7.6 2,330 [1,650 1.0 64,900
148 | 8/17/49 | 1/2 2,350 | 4.0 | 18,050 96,9 7.8 2,330 1,615 1.0 67,700
UL | &8/17/49 3/4 2,350 | 4.0 | 18,700 96,9 8,0 2,330 [ 1,595 1.0 68,450
16 8/23/49 2 2,220 3.8 20,000 95.8 9.0 2,300 { 1,725 1.1 71,200
17 1 8/26/49 3 2,020 | 3.3 | 19,580 95.2 9.5 2,320 | 1,562 1.2 65,800
18 | 8/29/49 3 1,980 | 3.4 | 19,650 95,2 9.8 1,800 | 1,485 .9 63, 800
19 18/20/19 3-1/4 1,970 | 4.0 | 20,130 95.0 16.1 2,000 | 1,525 1.1 62,500
204 | 9/1/4% 1/2 2,060 | 4.4 | 20,900 95.0 10.1 2,000 | 1,435 1.0 3,000
208 | 9/1/49 1/2 2,060 bk 20,600 95.0 2.9 2,000 | 1,395 1.0 63,400
200 | 9/1/L9 1/2 2,060 | 4.4 20,2L0 95.0 9.8 1,800 [ 1,378 .9 63,000
21A | 9/8/19 2-1/2 1,340 | 5.4 13,080 9.7 9.8 1,800 {1,495 1.4 44,100
21B | 9/8/49 2-3/L 1,30 | 5.4 | 13,080 95.7 9.8 1,800 [ 1,595 1.4 B4, 600
238 | 9/14/49 2-1/4 2,070 | 5.5 | 18,230 §5.0 2.9 2,300 | 1,745 1.2 £5,000
238 | 9/14/L9 3/ 2,070 | 5.4 | 20,050 95,0 9.7 2,300 | 1,725 1.2 66,900
24 9/15/49 2-3/1, 1,30 | 4.8 | 13,600 95.2 12.4 2,300 | 2,115 1.9 LG, 600
25 | 9/16/49 374 2,050 | 4.5 { 18,950 95.2 9.2 2,300 | 2,120 1.2 64,600
26 9/20/4,9 1-1/2 2,220 | 5.0 | 20,400 95.4 9.2 2,100 | 3,740 1.0 67,700
27 | 9/26/43 2-1/2 2,030 { 4.1 | 21,075 94.9 10.3 2,300 | 1,740 1.2 62,580
28BA | 9/29/L9 1/2 2,000 | 4.3 | 21,220 96.0 1c.6 1,810 1,730 .3 64,500
288 | 9/29/L9 1-1/3 2,600 | 4.3 | 21,240 96.0 10.6 1,810 {1,725 .9 62,200
28C | 9/29/49 1/2 2,000 b3 21,240 96.0 10.6 1,810 | 1,710 .9 60,500
29 [ 10/7/L9 1-1/2 2,350 | 3.0 | 21,200 95.2 .9 1,830 1,770 .8 72,000
31 1 10/21/49 =2 2,276 | 3.8 | 20,880 96,1 §.2 1,790 | 1,650 .8 9,800
32 | 10/25/89] 3 2,060 | 3.2 | 22,940 95,6 11.0 1,610 | 1,680 .8 68,000
332 | 10/28/49| 2 1,500 | 4.1 | 15,340 95.5 8.9 1,200 [2,045 .8 48,900
338 | 10/28/49) 1-1/4 1,500 { 4.1 | 13,370 95.5 8.9 1,200 | 2,000 .8 45,820
35 [ 11/L/49 5 2,300 | 4.2 | 21,600 95.6 9.4 1,800 { 1,700 .8 72,500
36 | 13/25/49] 3 2,150 | 1,3 | 21,600 95.7 9.7 1,790 | 1,705 .8 73,770
40A | 1/25/50 1 2,360 | 4.9 | 21,540 9.7 9.1 2,030 | 1,705 .9 73,950
LOB | 1/25/50 2 1,570 | 4.9 | 18,420 5.8 9.3 2,030 | 1,665 1.1 62,680
L1A | 2/3/50 z-1/4 2,380 6.1 21,820 95.0 9.3 2,250 [ 1,690 1.0 75,800
L1B | 2/3/5C -3/, | 2,380 { 6.1 | 21,810 95.2 9.3 2,070 | 1,660 .9 76,110
43 4/12/50 6-1/2 2,630 5.0 | 22,330 95,2 8.5 2,010 | 1,645 .8 78,650
53 | 4/12/50 7-3/4 2,700 | 5.7 | 22,260 97.0 8.5 2,000 | 1,635 .8 81,750
L3 4L/L13/50 &6-3/L 2,670 | 4.6 | 22,010 9.1 g.3 2,020 | 1,665 .2 81,930
43 | 4/14/50 7 2,600 | 4.3 | 22,200 95.0 8.5 2,020 | 1,640 .8 77,130
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_m Decompesed Fer ¥ std.c.f. of
3 steam Undecom- CC + Hy B.t.u. eff.; Tempsratures, °F.
£ 17 77| posed Net ht,value ¥
Lb./lb. | steam, Lb. std.c.f. |gas - net ht] North | South Exit | "Thermal
dry coal]l 1b. dry coal 100% 0, ] value coal cone ¢cone gas balance" c H,
.14 2,120 46.6 325 52.0 2,655 1 2,560 | 2,080 2,385 | 7he2 | 5.2
.13 2,150 45.0 343 53.0 1/ 2,375 2,110 2,490 | Th.2 | 5.2
VA 2,150 i by 345 540 1/ 2,370 2,140 2,676 | T2 5.2
W1 2,150 43.7 351 54.0 1/ 2,460 2,160 2,574 7h.2 | 5.2
.15 2,090 39.0 350 40.7 2,535 | 2,500 1 2,230 2,485 7.2 | 5.2
.16 2,150 38,3 365 62.0 2,500 | 2,525 | 2,275 2,436 .2 | 5.2
.13 1,660 37.1 364, 63.8 2,620 | 2,630 [ 2,295 2,515 74,2 | 5.2
2 1,890 38,0 383 £2.4 2,620 | 2,620 | 2,220 2,360 | 742 | 5.2
.11 1,870 41.3 L16 57 .2 2,465 | 2,400 | 2,230 12/2,620 | 74.2 5.2
1l 1,820 39,7 395 59.5 2,620 | 2,640 | 2,270 | 2/2,540 | Th.2 | 5.2
.09 1,65C 39.1 383 50.6 2,640 | 2,640 | 2,325 | 2/2,470 | Th.2 5,2
.18 1,640 39.5 388 80.6 2,565 | 2,165 | 2,180 2,320 | 73.6 ] 5.2
.21 1,630 3.1 7L £2.5 2,250 ] 2,635 | 2,250 2,260 73.6 | 5.2
19 2,050 B/.] 318 63.3 2,520 | 2,530 { 2,335 2,280 73.6 | 5.2
.18 2,80 37.2 362 65,0 2,645 | 2,650 | 2,415 2,445 73.6 | 5.2
.23 2,050 3644 379 65.7 2,545 | 2,540 | 2,305 2,340 73.6 | 5.2
.16 2,090 38.2 353 2/ 2,650 | 2,560 | 2,360 3/ 73.6 | 5.5
P13 1,950 38.9 359 &7z 2,585 | 2,590 | 2,390 2,530 73.6 | 5.
.10 2,210 5004 415 60.0 1,500 | 2,075 | 2,200 2,65C 7.6 1 5.
.08 1,762 36.7 h2l W\ 2,050 1 2,125 | 2,150 : w\ 7i.6 | 5.
.07 1,860 39.5 420 u\ 1,985 | 2,165 | 2,135 1/ 73.6 | 5.
.0k 1,990 41.3 439 3/ 1,995 | 2,200 | 2,180 3/ 73.6 | 5.
.12 1,650 38.3 139 . 63,1 2,440 | 2,500 | 2,335, 2,385 | 73.6 | 5.
.10 1,670 38.9 357 62.2 2,470 1 2,585 | 2,355 2,375 1.6 | 5.
.08 1,530 36.3 399 67.0 2,620 | 2,710 | 2,405 2,680 | 73.6 [ 5.
.10 1,130 37.5 382 645 2,450 | 2,475 | 2,305 2,480 | 73.5 1 5.
11 1,110 39,6 351 61.2 2,300 | 2,380 | 2,270 2,350 | 73.6 | 5.
.13 1,620 a7.1 149 65.3 2,630 | out 2,218 2,435 73.0 | 5.
Jd6 0 1 1,490 35.2 4,2 b2.9 2,530 | 2,540 | 2,395 2,576 | 73.0 | 5.
A5 1,820 37.5 a2 42,6 2,560 | 2,420 | 2,260 2,380 | 75.5 } 5.
.15 1,85G 3.1 £5 61.4 2,125 | 2,375 | 2,275 2,320 | 75.5 § %,
.17 2,040 36,8 32 63.9 2,390 | 2,275 out 2,260 1§ 75.5 | 5.
.16 1,860 36.5 340 64,3 2,225 | 2,250 ; out 2,340 | 75.5 ) 5.
.11 1,880 39.7 338 58.7 2,470 1 2,450 | 1,955 2,360 76.2 | 5.
.13 1,850 38,7 329 60,73 2,500 | 2,425 | 1,985 2,275 76.2 | 5.
.13 1,610 38.8 321 62,4 2,490 | 2,520 | out 2,330 | 73.0 | 5
.10 1,900 4.0 339 6¢.0 2,530 | 2,500 out. 2,370 | 73.0 | 5.
L
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AFPFFNDIX B

Purpepe of Runs and Alteratlons of Operating Condltlons

To obtain basc cperating data with fine coal (82 percent through 200-mesh)., Thig
beceme the stendard ccal size tsed in later rums,

To study the effect of an increased oxygen-coal ratio,

To test new 16-inch projection burner nozzles. Results not reported because of
trouble with coal weights and grind.

To obtein base operating data with 16-inch projection hwrner nozzles,
To study porformance at a higher oxygen-coal ratlo,

To obteln coperating data at rednced gtesm-coal snd increused oxygen-coal end
Increased oxygen-coul retics,

Tn test the effect of steam Jets into the gaglfication zone.

To test the effect of sleam in Jected into the coal-oxygen Flame through the
burner rozzles.

To obtain data, operating with steam jets as in run 19, to compare with sechion
A of this run.

To obtain besse data in normal operatlon to compare with sections A and R of this run,
To study the effect of the broken steam nozzle in the south cone. Section & of
the yun was madc with 1 burner In south end and 3 in the narth, and for B this

order wag reversed.

To obialn base operating data on the third cer of Rock Springs, Wyo., coel.
Results not reported beceuse of wnsteady operating conditions,

7o obbain base operating dste on the third car of Rock Springs, Wyo., oal, with
operating conditions gimiler {to run 17.

7o test effect of higher steam-coal ratlo and ghteam temperature.

To check results of run 2k,

To obtaln more base operating data with third car of Rock Springs, Wyo., coal.
To test operation with 45-inch projection burner nozzleg,

To obtein basc operating data In this series vith L5-inch projection burner
nozzles.

T tesl the effect of steam injection Into the oxygen-coal flame through the
45-inch burmer nozzles.

o study performance with a stsam digtributor removed (south cone),

To check results of rim 9, Data nct tresented hecause of flucluating coul
fosd and gas nake,
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Te check operations with a modified stesm ring (giving less spin to the entering
steam) installed in the north cons.

o best gasitfler performance &b high oxygen-coal ratlog. For this run a lé-inch
ora jection burner nozzle and modified stesm ring were also installed In 1he
soutbth eccne.

Ty ohoerve performance wlith increesed residence time., Thls was obtained with &
reduced coal rate and using only four burners.

To study performance with Flush burners, Trouble wlth the make-zas meter make
results wmeertaln,

Ta obtain dats wilth filush burners.
To test the effect of very flre coel (30 percent through 325 -mesh) .

To check resulte of run 36, No reliable data obtained owing to erratic coal
feed axd Fflashbacks.

To uitain base data cn normal coal grind after the seriea with very flne grind.

To Lest operation with superheated steam inJected through & burner neozzle
(north) ai bigh velocliy. Rwn shab down esrly becsuse of flmshbacks,

To obtain bage opernting data on No. 6 car of Rock Springs, Wyo,, coal.
To repesat condiblons of rmm 39.

To obtain more data with superhcated stean injection, but mechanlcal diffisulties
prevented sustained operationg.

o check operations for a protracted prricd of time. Tow oxygen-coal ratios
maintained to aveld cxcessive gugifier temperabured,

Tn test operation with superhealcd ateam injoeted Into The oxygen-voal feed

pipes, No reliable data were obtained, cwing to crratic cperation acccmpanled
hy flashbacks.
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