gelection of the Gasification Method.

Except for the production of city gas in which gasification

- "under pressure probably will be‘most-oconmical for non-caking coals,

jui.ﬂcation of }mlwrized coal is the only availsble method for cak-
coals for the large-scale production of CO + Hp in commection

h the production of gasoline by hydrogenation or synthesis,
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Ir both cases, production can oe relatively chesp in large
plants only, and with a cheap coal., Run-of-mine coal generally will
be the material to be used in the production of gascline and all aux-
jliary rlents inciuded, such as power production, steam production,
apnd fuel consumpiion for the mine. In case of hydrogenation, the pro-
duction of hydrogen reqnzres only & small percentage of the coul, es-
pecislly if the residual gas of hydrogenstion is cracked. In & hydro-
genation rlant, & suitable cosl size may be easily found for amy gss-
jfication method. Gas production in a synthesis plant requires &
much higher awmount of the totsl coal consumption; only 20 to 30 per-
cent may be needed {or other purposes- ¥ethods needing 8 selected
lump size coal or coke for gasification cannot be used in & svuthaszs
plant because the quantity rgquired cannot be procured without a sur-
plus of lower-grade fuel. Moreover, the costs of such high-grade
fuels, such as coke, 88 the pain raw materizl of the production obt-
viously increass the production costs of the gasoline to an un-
econcniéél Jjevel. There may be excertional cases of highly volstile
bituminous coal in which the recovery of more than 10 percent tar
syitable for hydrogen-tion cover the costs of carbonization and pro-
cure & lumpy coke at a low price (Wah).

The present slagging methods generally cannot be considered
for these same reesonts. Ever for gasification in a fixed bed under
atmospheric éressure, which neeﬁs a coke above 1/h-inch, éifficulties
may arise in order t§ procure enough of this coke in an indeperdent °
synthesis rlant, without wasting fuel. Conditions are slightly better

- 4f carbonization and sagification are combined and ar addit ional dis-

! Integration of the coke by transpert and screening ic avoided.
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- With gasification under pressure which can be operated with
1/8-inch coal, usually nc difficulties exist in utilizing the fuel
below 1/8-inch for the mine &nd for the production of power and steam.

There are no size resirictions for ihe rtilization of the
Winkler and the Koppers method.

GWitim and purity of the gas also are of great im-

portance.

For hydrogenation, hydrogen only is of interest, and its

preparation requires 2 shift reaction with any gasification method,
the compression of the gas, and the removal of carbon dioxide by
water wash. A low content of nitrogen and metihane is essential; a
high content of hydrogen of the primary gas iz advantagecus. Any
method, evoiding Clj by using coke or by splitting the hydrocarbons,
is suitadble, Production of the gas under pressure would be a great
advantage, not only for reduced power consmption bu'c. also for sim-
plified sulfur removal, and for the redustion of investment and
operating costs of compression. A1l the gasification methods may
be used for the production of hydrogen. A high carbon monoxide con-
tent in the primary gas can be converted in the unavoidable shift
conversion plant with relatively low additional cost.

For synthesis purposes, the situation is not so clear yet.

Though the iuperi.ority of iron catalysts may be proved, it still is
an open question which ratio of CC:H, is most favorable; and also, *
whatner op'eration under pressure is essential or eveh prefitable for
8 good officiency and quality of products. In ckse the engmm

problem of heat transfer and tmpe:_‘ature\control can be solved satis-




fwtorﬂy, as in a fluidised or suspended catdyat gystem, operation
under pressure no doubt will be more otncimt It has sometimes been
claimed that a 2:1 ratio of COsH, is desirable for iron-catalyst oper-
ation. Honenr, experience shows that & 1.5:1 ratio is quite satis-
factory, snd even & 1:1 gas can be used very well for an iron catalyst.
In a suspension system, .such as the b@é’&‘%—w& process,
even a 111.8 ratio can be used with very good results. For the pro-
duction of Diesel oil, mainly with a cobalt catalyst, & 112 ratio of
00:82 is required.

Except for very high carbon monoxide aontents which can only
be produced in a slagging operation, & 1.5:1 ratio of CO:Hp can be pro-
duced with all the other methods. Some of them require recy;:lmg of

arbon dioxids from the water wash of the synthesis gas or ths residual
gss of the éyntmis. A shift reaction can and should be avoided even
for & 111, retio. The elimination of carbon dioxide from the synthe-
sis gas , however, 15 unevoidahle because with none of the methods in
question a primary gas with less than 10 percent carbon dioxide can
ba_produc’ede caupraagion of the gas and water wash probably will be
required, or will be of advantage in any synthesis plant; even if
pressure is not in;}crtapt for the synthesis itself. The product of
carbonization (Thiophene anl gum formers) would require an additionel
active carbon equipment if they are rot sufficiently cr#cked in the
gasification process jtself. Favorable conditions for the complete
mw‘al of organic sulfur and gua~forming individuals are 2 very mi ;
portant economical factor of & gasification msthod in connection 1 -
with the synthesis of hydrocarbons.




For & rough estimation, it may be peotionsd that according
to eslculations on the Cerman works, the costs of coupressed m'drogan.
amounted to S5-7 rfennig per normal cubic meter, based on production
costs of 1.5 tc 2 PL. per norpal cutic meter of THEW gas. Compression,
sulfur removal, shift conversion, and removal of carbon dioxide are
the causes for very high additional costs.

Besides thoss facts, ‘the actual production costs per unit
of purifisd synthesis gas, based on ths available fuel, are decisive

for the selection of the most econcmical method of gas manufacture.
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