SOMPARISON CF INFESTMENT AND PRODUCTION COSTS “OF TS TARIOUS NETHODS.

From the preceding pages, i4 can bs seen that each method
nes & apeciel field of applicetion, according to the propertiss of the
coal, its price, and the utilization of the gas. Therefore, it is dif-
ficult o compare the methods econowmically jn a general way.

Reliable figures for & c@aﬂson of f.hc econasy of wo
mathcde can only be based on & certain project, the same coal, and the
Mible combination of the gas production with the production of
power and stest, and the requirements and surplus quaptities of steam
and energy used or availsble in the synthesis process.

in Table 2, the spvestment costs for the principal methods
nave been calculated vfor the production of 100,000 normal cubic meters
per hour oF 3,500,000 cublc feet per hour of CO + Hp ir & synthesis
gas for 8 synthesis opersted with an iron catalyst under 2C atmospheres
pressure. The jnvestment cozts of the boiler and power house are de~-
creased because in this case, stean and residual gas &re available
fron tbe’sym.hoais and in some methods energy is alsc avzilable from
waste heat of t.h; gas production or f:fun carboniser gas. | It alsoc pro- x
vides a direct drive of the big turbo-compressors required for the 7
production of oXygern, and for the compression of the primary gas by ‘
poens of steam-turbines. In this way, the snvestment coste of the
powsr rlant can be recuced considerably.

The investment costs do not include the equi;mént for the
removal cf the last traces of sulfur (hot removal) before entering
the synthesis reaclors. This equipment is the same for 211 the
methods of .asification. The hot removal probably cannot be avoided

even with pulverized coal gasification and after a s-litting reaction.
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Investimnh costs of gas roduction
for 3,@,5& dubic I# per hour 55-&-1-‘5_,.

Fi'gures ere cslcurated with U.S.
plants.

T&ble 2.-
neckémical
grate Carboniger FPressure Winkler Koppers  Slagging
generator generator _generator generator generator generator
oot 500,000 800,000 600,000 800,000 2,500,000 503,000
Garbonizer 3 100 000 2,100,000 (1,200,000
genaretor
- 1,100,000 4,200,000 6,000,000
. 4 .
Gondenaaticn eometacs 1,200,000 1,500,000 1,200,000
Berszine
recovery - 900,000 800,000 — - -
Storage of — ’ — — —
o ucts 200,000 200,000
Distribution _
:fﬁi:f"& 500,000 600,000 500,000 500,000 600,000 100,000
water.
R?;ﬁg“g 300,000 400,000 300,000 300,000 300,000 300,000
ater wash 2,800,000 2,500,000 3,800,000 3,000,000 2,500,000 —
Btymic] 600,000 600,000 — 800,000 800,000 1,000,000
C‘?Im”“ 1,200,000 1,200,000 = _ 1,200,000 1,100,000 1,009,000
gﬁﬁ:" 1,500,000 k,900,000 5,800,000 5,000,000 L,800,000 1,300,000
Roads, tracks 700,000 750,000 750,000 700,000 700,000 700,000
Office,
labastories, 700,000 750,000 750,000 700,000 700,000 700,000 |
repair shope ;
p;‘:i’;;vse 7,000,000 5,500,000 6,000,000 6,500,000 6,000,00C 7,000,000
Viscellmeous, 106,000 1,100,000 1,200,000 1,200,000 1,200,000 1,000,000 |
Total 22,700,000 $211,100,00¢ $25,000,000 $241,900,000 §27,200,000 £9,800, 000 ‘

doller = 2 R¥, from the costs of Jerman

An approximete idea .of

of the ¢ifferent methods may be tsken from a comparison of their main invest-
ment and opesrating figures (Table 34)0

the economicsl advantages and disadvantages

Rie)
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In order to tring thése figures on the samne bagis with re-
gard to hy-product operation and direct complete gasification respecs
Livelr, §3,000,000 of the jnvestment costs and 100 lsborers have been
deduzted fron the total figures of py-product gasification. These
figures show that there is no essential difference between the various
methods with regard to production figures of gasification. The pro-
duction of city gas by pressure gasification is the only outstanding
process. Low oxygen consumption, low power congmption are ro&sons
for low invost.mnt‘ and production costs, without considering the high
thermal efficiency and the higher neating value of the ges: |

The table does not consider the value of by~-products and
the costs of the fuel. However, these two items are most important
factors in the calculstions of the production costs of the gas:

The value of by-products must be from the production costs
of gasoline and Diesel oil wren hydrogenation and synthesis methods
are used. In this case, 0,20 %o 0.25 Wi/kg. of gasoline and Diesel
il have been the procuction costs of the more economical Eurcpsan
plants and 15 cents per gallon of gasoline may be considered as &
very optimistic. figure to be expected in this country after further
improvemsnts of the methods and in very large plants, In Oern&y,

110 percent of “the production costs of hydrogenation gascline have

baen considersd to be a very attractive price of tar as & rer mete~
rial for hydfogenation plants, The plants treating tar by distilla-
tion and refining metholds were operated on ithe same basice with re- R
gard to the price of tar. It seens reasonable to evaluate by-products
of gasification and sarbonization on the same ratio tc the price of

gasolines from coal, that is:

1 kg. of w:%—l-éxo.h-w.oz.




K

A complete calculstion has b;nn made for the production of synthesis
gas from Wyowminy co;l? The principal figures of these calculetions
adjusted to Tables 2 snd 3, and with the above evaluation of By-
rroducts, are shomn in Table L. The investment costs incluce car-
bonization and by-product recovery. These figures also show thaet
the Winkler method and the Koppers method are not cheaper gasifica-
tion methods as such. ‘!'heir only advantege is the utilization of
fuels which cannot be used in other methods, The gas production,
however, is cheaper only in case Lhese fuels are considerably cheaper
than those required for the other methods. - In Tzble L, figuree have
baen added for the slagging generator operated with oxygen and a
lumpy coke. The lest column glves the figures of a blue water-gas
plant operated with the same coke at & price of $6.50 per metric
ton. With a price of $L.00 per metric ton for semi-coke, the
cosLs of the gas producod in a slagging generator equal the costs
of the gas produced by the Winkler or the Kopvers generator from
subbi tuminous coal st $1.00 per motric tong

With cosl of 7.2 percent tar content, the value of by~

|
s
products equals the costs of the Acoal required for by-products and ‘. : . ‘
¢as production, and the total production of liquid fuels is in- ;
cressed by 30 to LO percent. Even if the costs of coal above 1/i- ‘
inch sise are increased by 20 percent to $1.20 per meiric ton. :
(column 5), the production cosis of the gas would be increased
only very slightly. .
The figures of Table L show that with & higher tar con-
tent of the cosl, the difference of production costs is increased

in faver of by-product methods.

= )
Hubmann, Otto: Produsction of Synthesis Gas From Wyoming Coal.

® —————L
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The gasification of caking coals for which gesification of
pulverized coal is the only feasible method in this country, obviously
can produce gas &t & similar price as the gasification of strip-mined
subbituminous coal only if the caking cosl is very cheap.

With 2 price of $2.00 per ton of caking coal, the costs of
the ges production are increasad vy "2 x 600,000 - 7140,000) = $450,000
aprroximately. The costs of the gas are increased by %%8—;%88 or $0.5L
per 1000 Normal cubic meters CO + Hy.

to §7.05 per 1000 normsl cubic meters CO+b,

or $0.20 pcr 100C cubic feet CO+H2.

Based on & recovery of 150 gallons of finisped gasoline per nomal
cubic meter (GO+K2), the coste of gas per ky. (gallon) of gasoline,
depending_on’ the method of gas production and on the coal, have been
calculated (see Table 5). |

Columns 1 to L are figures for a cheap subbituminous cosal
with & medium t#r content; the by-product methods are mcre favoublg.
If the tar content of the coal is lower, the difference between the
by-product methods 3 and L and the methods 1 and 2 decreases. If
the coal iz mined mostly &s a powder, method 1 or even method 2 nay
be the only method to handle this fuel without briquetting.

Column S relates to a synthesis plant besed on cheap cak-
ing coel.

Columm 6 1s based on a amall-eised coke or semi-coke, pro-
duced from & non-cakin., bituminous br subbituninous coal in & Lurgi
carbonizer prlant. Neturally the production costs for the yas are
slightly higher than ir & combined carboniration-gasification as in
Coiumn L. A 1/6- to 1-1/2 inch coke probtably is also svailable et

& gimilar price from large coke oven plants.

2l; - l
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" Golum 7 is based on the water—gas generator With a price
of £6.50 per metric ton for a 2-inch coke. Such a coke could also
be produced from 8 chsap high-volatile bituminous coal in & car-
oaniger plant at a price of 8 approximately $bs to 45 per metric tom.

The differences in the production costs of the gas in the
various cosl fieldas, and in using & method adapted to the character
of the fuel ssems to be within limits, sometimes compensated by
lower rreight. rates for the gasoline and by a certain reduction of
investment and operating costs by lower freight and labor coste in
tuilding and operating the §1mt.' |

The influence of by-products on the price of the gas and
on the price of synthesis gasoline is also seen in Table 5, .showing
the low costs of gas in columns 3 and L.

In order to compare the production cost of the various
wetnods independent of the utilizetion of the gas or for those cases
whers steam and residusl gas ars not available from the gynthesis
plant,/the production cos’c.s have been -calculatad under the condi-
tions that stun, energy, and oxygen are purchased from cther works l
as far as they cannot be obtained from waste heat or carboniutién
ges of the gas production.

Investmsnt and consumption figures are shown in Table T»

The production cost can be seen from Tatle 8. 1In this case, the

production cost depends on the cost of energy and oxyyen, and must
naturally be higher then in a combined syster with reduced cost of ¢
overhead, administration, laboratories, etc., and with better ther-
:mal efficiency of a combimed production of ener.y &nc utilization

of exhaust steam for the gasification. The production of a high

B.t.u. gas (20 B.t.u. per cubic foot) has also been considered in

26 | ii
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this tabls. The same amount of gas of nearly 50 percent more B.t.u.'s
can be produced in this case at the same cost per unit, because the
equipmant for splitiing of methane and the additional oxygem comsum; -

ion are avoided. It indicetes the favorable conditions of this
method for a combination c;f 8 synthosis of hydrocarbons with the pro-
duction of city gas. ‘

In this case, the synthesis gas contains only 75 percent
CO + Hy, but the synthesis reactors can be operated with a high
space-time yield because the otherwise unwanted cl-cB hydrocarbons
can be sold with the residual gas at a good price.

If the residual gas of a synthesis plant can be sold, the
synthesis plant has an additional consumption of low-grade coal for
the production of energy and the necessity of utilizing small-sised
coal in the gas g‘mrators‘ may bs considerably reduced. Ths Winkler
end the pressure guiﬁution method may even be operated with slack
coal screened above 1/8-inch.



