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2,050° ¥, by the cembustion of a mixture of gas, air, end broducts of con
bustlon, Thus fer, during 1,400 hours of operation at 2,0007 P, magipy
temperature, the elloy retort shows no evidence of failure., T4 fe g oq. e
that the retort will last several thousand hours, vhich will be agcept
during 1947, when the large plent will be operated 4,000 to 5, ‘
Figure 25 shows the arrengement of the Grand Forks plant as iy

during 1946, - e '

This investigation kas demenstrated the value of pilot-plant stepsTy;
the developuent of & Process. The small plapt{iqcorporates the majofifggé
tures of o commercdial-size plant ¢n a reduced- scale, and changes can be
made gquickiy at low cost. The expgrience grined from iﬁs-pperationfﬁas
useful in the design pf'thg'largélilaht.'nfhs 8ize retio of the, two plénts
is 1:5. Tebles 2% and 22 compare “the performance .of the plents cn g uniks

‘basis. It is shown that the lerge plant is mors eTficlent, whereas p
'fqrmanca‘cf the smell plent indicates improvementg_that_cgn be_madé.ﬁn}aﬁf
larger scale. The operating charueteristics of egch . plant are sbout the'd.
Bams, and experimentel results obimined on coals tested in the smzll (RdE
tempare well with those cbtained in the largs wnit, T T
il . ! - . . ad

k Roport of Investigaticns dés‘i;:'ribing the small pilet, rlant and’ othak

experimental work in cornection with'gasificdtion of low-renk fuels ha
been published.l3/ | S T ‘ ]

Gasification‘Pfocesses‘ﬁéing Qkygen

Oxygen has been used extensively in Eurcpe 'for the production of gag
The use of oxygen permits the continuous guslfication of "coml in gas pro
ducers yielding a substantially nitrogen-free gas superior in guality £
‘normal producer gas. Oxygen gosification hes not been utilized in the'Unitéd
States on a commercial seale beczuse of the high cost of oXygen. As &'
sult of recent dcvelopments in ldrgé-scale production of oxymen at lowsy
cogt end demends for gas for spécial purposes or from fuels not generally
gasified, sn intense interest in all gas-production processes using oxygen
has beén expressed by industry and roseorch workers inlﬁhe United State

13/ Perry, V. F., Gernes,.D, C., Goodmen, J. B,, Wogner, E. C., Kotn, A,
W,, Fatty, W, L., and. Yeager, E, C,, Gasification.of Lignite end 4
Subbituminous Cogl Frogress Report for 194k, (1) Carboriization end
Gapification of Lignite in Laboratory Retorts; (II) Gasificatic
of Lignite in Glover-Weast Retorts; (IIT) Gesification of Lignite

. Char Briguets in a Waier-gas Machine; (IV) Gesification of Subbi-
tuninous Coal and Iignite in the Golgen, Colo.; Pilot Plant: ...
Bureau of Mines Kept, of Investigations 3901, 1g9hé, 59 oy -

- 134 -




Weight belt

AL FA |
Steam dried coal from 1 ) =)
steam drying plant

Butterily Elev. 45 7~
valve

Charging
hopper —" ,

Over size-under size
retuzn to coal bunker

Elev. 34°
To cooling
and scrubbing

system

std. pipes

«— Steam

8 Elev, 26

Raw-coal conveyor -

Coal bunker Char
100 tons cooler

Blow overs
Preumatic o our
char ejector purge gas

To make gas

Figure 25. - U.'S. Bureay of Mines pilot plant for gasification of lignite,
Grand Forks, N. Dak., December 18945.




TTABLE 21, - Gasificebion of Gosl in smdll Bilot plent, Goldem, Golo,

Test HNo.

56

&

9D

l2c

d O COLL wvuinnerenunusaencsns
- -cherging rote,. pounds per
oul” per sguare’ foot-of retory |-
urfﬂcv ---noo----or.--.--—.---c ‘
centoge gu51fiei_/ seesvsenrva
om s
ounds per hour per square
i foot of retort surface:r . .
wi- UDDEr alnUIUS 4 uiveasvniensel .
Lower ennuius RERTETREPPRTS:
zed per mol ef carbcn gasified,
Cenverted = Z——/ -o-lo-.n-i.ot¢-|-
heat used:
«U. per cubic, foot of ges
‘made ....»......s............
+teu. per hour per square
foot of retort surface .oee.. 3.1
brige fnrnucb~tempe1 ature., F“Tl 5ho 4
mde' i
bic feeicg7r hour per square’

Toot, SG D N T

Cubic Teet of dry gas per i
pound 'of coal B I =

Ho/CO rotio = R svsierrrasevnan,

i

52,9

D741
iort ahrgngemvnt foo ¥

I

i

2
T.18
“idth af annalus; inchea i eaan

Batlo of length of top to 1
=b0ttOI.'l annull clr--t-o--ul--. 21‘1'5

3

|

Steam-

G40
1,605

el
PR ]
b5

Joo Lok
8.8

lignite

ENNN

2,45

| NeEural wyoming| -

subb,

Tatural

Percentege of carbon inm Goal converted to 6&3.
ST .mol of corbon,gasified, Z = HE/CO+GO

eturated et 60° F. snd 30 in, ﬁg.»
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TABLE 22, - Gasgification of e¢ocal in lerge pilet plant, Grand Forks, nu, Da
N . L. __—_—‘—ﬁ-n..

Test No.

Kind of coglevvuurannrucenes
Coal-charging rate, pounds
per hour per sguare foot
of retort surface.........
Percentage gasified3 ceriaan
Steam::
Pounds per bour per s%uPre
Toot of rstort surface:
Upper annulus,..
<Lower annulus.,.......
Used per mol of carbon
‘gasifiedJ.......,......,
Converted = 79
Net heat usged:
B.t.u. per cubic foot of
TEAS MAAE. . i i e r e
MB.t.u. per hour per
square foot of rstort
BUr aCe. s v s vt s nnnnnnans
Average furn=ce temperature,

OF....‘...................
Gas made:
Cubic fest per hou“ er
square foot, QG”4/P ceas
Cubic feet of dry.gas psr
round of e02l..venrennn.
Hg/CO ratio = R,....
Retori arrangement:
Width of ennulus, inches.. !
Ratic of length of top to | E N . V
botiom anmuilive.eeeesevnss i 2.02] 4 Ou, LelB1 Zalli 2,114 2,114
1/ Desired conditions for 2 OOC—nour test. . R
Z/ Percentage of carben in coal converted to gas.
34 Per mol of cerbon gesified. 2 = Hp/(CO + COp) in the watsr gas formed.
4/ Saturated at 600 F, =nd %0 in, Hgz.
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3 Results of the ihvéstigations in Furupe by the members of the Tﬁ -
‘nical 01l Misaion wers embodied in a report by the Buresu of Mines. In
-this report, the oxygen-gasification processes were divided into four

.groups: (1) Frocesses in which fine fuel is gasified in & fluidized bed,
{(2) processes in which fine fuel is gesified in suspensaion, (3) processes
“in which fine fuel is gesified in & Tixed bed, and (L) processes in which
Clump fuel is gasifled in a fixed bed. The Winkler process was described
as typical of the first group; the Koppers powdered~-iuel process and the
- Schmelfeldt gesification progess are typical, of the second; the Iurgi

s pressure gasification pz-oc_:ess typifies the third; end the Thyssén-Galccsy
and Leuna slagging generators are represertative: of the fourth. '

AB oxygen production is cne of the prime considerations in cormec-
pbion with gasification processes, the most recent availsble results of
Toxygen production and, its utilization-in ges-meking processes both at

home and abroad were summarized in 2 more comprehensive publication ,3,5./
;¥hich Includes a brief history of -the process, a discussion of the pro-
duction of cxygen by the ILinde-Frinkl process, by electrolytic dissoois-.
tion of water, and by the vse of regencrative chemicols. The gasificetion
« Drocesses described agoin Included the Winkler » the Koppers powdered fuel,
the Iurgl pressure gesification method of geBifying fine fuel in a fixed
bed, and touched upon the Steerc-Airco and Van Nuys methods of gesifying
fine fuél in a fluidized bed or in suspension. In addition, methods of
gesifying Jump fuel in a staticnery bed.at normel. pressures were doscribed,
and the results of opsration of a pilot plant at Leaside, Ontario, were .
‘glven. Slagging operatioms were covered in the descriptions of the Thyszen-
-, Galocsy and the Leune generators, which were observed in Germany. o

1

LIGUEFACTION

Research on. the prodwcticon of liguid fuels from cosl end lignite was
begun by the Buresu of Mines in 192k, After collecting many fundamentsel
data, the work was recessed until 1956, when a laboratory-scale experimen-
tal cocl-hydrogenation. plant capeble of hydrogenating about 100 pounds of
coel in 24 hours was designed and constructed, From 1936 to 194k, 16 .
coals were assayed, and the resulta demonstrated that lew-ash and low-car-

- boncoals were thé most suitable vorietics for liguefaction, '

Ay . cd
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Ejf Newman, L. L., O:_cy"_gem Gasification Proscesses in Germeny: AJIM.E.
_ Tech, Paper 2116, 1946, 16 pp. : _ S
13/ Newmen, L. L., Oxygen Production end Utilization in Gas-Meking Proc-
esses: Report of Gas Production Camitteec, Americen Gas Associa- |

- .

tion 1946 Proceedings, 24 pp. ‘ LA
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The passage of Public Lew 2%? in April 19k4 permitted expansion o
Buresu's progran in this fie1dJLY  Wew tuildings to house the reseay

develomment laborateries have almost been comploted on o 12-zcre Porticy

the Buresu of Mines Experimental Coel Mine and Explosives Testing Staiy
property at Bruceton, Pz.  While construction is going on at Bruceton:st
Research end Development Division hes been functioning in leboretory.sus
provided at the Bureem's Central Experiment Station et Pilttsburgh, Pa,

To carry the hydrogenation pracesses for the production of oil gy
‘gagoline toward commercizl utilization, .demonstration plants are to b3
built to furnish the necessary cost cnd engineering date for the devel
ment of a synthétic~liguid-Tusls industry. New eguipment and methéds
vised in-the regearch and development progrem can thus be tested on &
larger scals.

An extended study of somé 205 proposed locations in 21 coal-prodig]
States waés mads to select 2 plant site.ﬁ © When it become apparent ih
some ‘of the Government-owned synthetic-armonia plents use he pr
t_j'Loh of muniticns during the war would be closed down, It was dedlded

Coné of these would provide an ideal location. The War Department, a
through the Quartermaster-General, has mads the synthetic-ammonia plonts
Louisiena, Mo., availeble to the Bureau of Mines, The soquisition &
Plent will result in & materlel saving in congiruction costs and will e
ly speed the demonstration-plant program, as general facllities are imm
diately aveileble, os well as much specialized equivment thet can be in
porated into the demonstration plent. ' ' o

Preliminary-flow diagrams and plot plants are now being prepared-£o
this plant. Initiel design is based upon about 200 barrels of oil -per-d
a Tigure that rnoy be modifisd materially.

Reaction of K\Iaturai Gas and Stean

To evaluate propesgels by industrial engineering qompanies o desi.'g:;j
and construct egquipment for use by the Division at Bruceton, Pe., for-syn
thesis-gas and hydrogen production, z study was made of the uilca’talyzed}«f
naturcl gas-stear reaction.. The proposed process was to heat the natural
gos-stean mixture in a "pebble" furncce, In which alundum-clay spheres
1/2 inch im dismeter arc preheated by combustion of naturcl gas ond then
passed into the reaction vesgel, where they transfer their heat to the

76/ Fieldner, Arnc C., Liquid Fuels from Sources Other than Petrolewd.
Statement in Investigation of Petroleun Resources (Hew Sources of
Petrolews in the United States, Hearlngs before a Special Commit-
tee Investigation Potrolsum Besources, United Statss Senate, T9th.
Cong., June 19, 20, 21, 22, and 25, 1945, pp. 336-349).

Fieldner, Arno C., Synthetic Liquid Fuels Program: Netional Petrg%;
* leum Hews, vol. 37, No. 36, sec. 2, Sept, 5, 1945, pp. R-709-10+%.

77/ Unpublished report of the Secretary of the Interior to the 7Gth Conge
on the Synthetic Liquid Fuels Act from Jen. 1; 1945, to Dec. 335 -
1911-5. ' . ' : -
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Figure 27. - X-ray diffraction powder patterns of various iron Fischer-Tropsch
catalysts and the crystalline ferric oxides and ferric-oxide
hydrates.




