TEE RSCOVERY OF BY-PRODUCTS
For a comparison of the aconomical aspects of the various
pethods of .asification, the valuation of by-products is very im-
portant. Until now, such by~products may be of little value &5 00
market can te fowd, This situstion Will change immediately when

production of sascline from coel has been started, because then the

by-procucts of gasification after refining can be mixed with products




TECHNICAL PERFORMANCE AND POSSIBIE
IMPROVEMENT OF THE DIFFERENT METHODS.

Fixed Bed, lMechanical Orate, Atmospheric Pressure.

This nmethod of gaaification is very suitable for the produc-
tion of }u'drogen-rich gases for hydrogenation and synthesis from coke,
uu:i-co’h, or anthracite. Such a gas is highly concentrated, and can

' be mﬂy puri!isd. Foi' the gasification of raw bituminous coal, the
comtotcahi:adrnrba_ck, except in cass the gas should be used as
a heating gas, possibly after passing a synthesis plant,

Therefore, this gasification nethod should be considered
primarily for the utilization of highly bituminous, non-caking coals,
in connection with a carbonization plant., The amschwitz works, built
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in 1942, were based on this method.
Nechanical units with capacity of 60 to 8O tons= of coke
- or 120,000 to 150,000 normal cubic meters of carbon dioxide-free gas

Pﬂ‘ day and a relatively low consumption of oxygen account for low in-

‘vestment and low operation costs of such a plant.




Carbonizstion and gasification can be combined in a modified

Iurgi carbonizer. Such a combinstion obviously improves the heai and
the material balance and saves investment and labor costs compared with _
separate carbonization and gasification plants. Units of & capacity
of 300 tons of bituminous coal per day, corresponding to 300,000 to
390,000 normal cubic meters of carbon dioxide-free gas from gasifica-
tion of coke ars the usual dimensions of & Lurgi carﬁoniur. The gas
production can be increased to L00,000 normal cubic weters per day and
unit by a splitting of the distillstion gas with oxygen.

Dowrmards operating with part of the used oxygen saves part
. of the steas, and allowe proZuction of 2 gas with a high carborn mo-
noxide content. Even the ratio 2:1 for CO to Hy can be produced if
Apurt. of the carbon dioxide is recycled from the water wash.

Oasification with Fixed Fuel Ded Under 20 Atmospheres Pressure.

 This method is suitable for the gasification of all non-
csking fuels in sizes above 1/8 inch. A primary gas with 20 percent
CHy; is produced with only 50 parcent of the oxygen consumption of
other methods and even 35 percent basad on thermal units. No com-
pression of the gas is required, and ths hydrogen sulfide can be re-
moved with the water wash.

For the production of hydrogen or gynthesis gas, the pri-
mary gas must be split with oxygen, and the total quantity of oxygen
is equal to the a:_notmt.. needed in straight gasification under atnos-/ X
pheric pressure, Organic sulfur and gum-forming compounds 2rs re-
moved completely, The splitiing stage anc;w; a regulatior. of the
' '; COsBy ratio in a wide range between 1.5:1 and 1:2.




By-products are recovered in very pood quality. Ci.ty gas
with 500 to 800 3.t.u. can be easily and cheaply prodwéd by convert-
ing part of the carbon monoxide and hydrogen ip a l-stage aynthasié
into gasoline.

The capacity of & 2.6 cubic meter unit, when operated. with
coal of medium or high fusion point of the ash, is 100 to 120 tons
of water-free coal per day. Comstruction of a mechenized unit of 3.5
cubic meters and a capacity of 180 to 200 tons of coal or 220,000 to
| 250,000 normal cubic msters of carbon dioxide~free gas per day cannot
offer serious difficulties according to the experience available-

shis method has some important advantages for the gasifica-
tion of all non-caking coels, for the production of city gas and ths
vgasification of smell-sized, non-caking coal with 3 tar content above
S percent, for the rroduction of gas for syntresis and hydrogenation.

These are by-product recovery and low power consumption.

-

Gasification in & Fixed Bed in a Slm Produser.

Only & solid coke above l-inch sise can be gasified with
thﬁ method. Ths CO:H, ratio of the primary gas is above 2, the
- carbon dioxide content low enough for a direct use in & synthesis
process. 300,000 to 350,000 Normal cubic meters of synthesis gas can
be produecd per unit per day. This method is f£zvorable when high-
grade coke and anthracite is available at a low price and a high v
COtHy ratio is needed for the synthesis process that follows. An
additional shift conversion of carbon monoxide is normally required,

"snd an elimination of the carbon dioxide formed in the shift reac-
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gasification of Pulverized Coal.

This method may be considered the most universal with regard
to the fuels, Even caking coals, not sultable for any other method
of direct gasification, can be gasified. Consumption of oxypen and
steam are relatively low, the oxypen consumption slightly higher than
in stationary fuel bed 'operation. The additiorul costs of pulveriza-
tion may be important with hard fuels, such a8 anthracite, splint
coal, woody lisnite, snd some carbonization residues., By-products
can be roeovu-ad only ty a separate carbonisation.

The method has been developed technically only in an experi-
mental unit, but no exceptional difficulties should be oxpcct:ed in
developing an industrial unit of 300 to 500 tons capacity per day for
atmospheric pressure operation. The gas production of such a uhit
pay safely be estimated as 500 to 600,000 normal cubic meters per day.

For the eastern coal fields of the United States, where
c;kmg’cbm probably are primarily available .fér the production of
1iquid fuels, gasification of pulverised coal seems Lo be so important
that the development of an industrial unit should be considered urgent,
even if the method is less favorable for other coal fislds,

The production costs of the gas conid be reduced consider—
ably in case gasification of pulverised coal would be operated under

10 stmospheres pressure.



