CONCLUSIONS

The comparison of investment -and pro:luebion figures of the
various methods shows that investment and operating costs, oxygen
and powsr production included, are lower with methods using & fixed
fusl bed.

The methods using & fluidized fuel bed or a powdered fuel
require additional costs for a lower efficiency (conversion of car- -
ton, consumption of oxygen), and higher investment costs for the
necessity of handling very large volumes of gas with a high dust
content . '
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The pulverization of the coal requires furbhar coste which
may ren up to 50 percent c-f the coal costs in case of cheap cozi,
These costs canro® be compensated hy higher éfficiency, and they show
clearly why the method of gasifyiny pulverized coal must be more ex-
pensive than other methods.

The costs of pulverization can be compensated only if
cheaper coal can be used than with other methods. This may very
often te the case where slack coal is availabls at a lower price
than run~o? axine coal. _

gasification of pulverired coal is the only method of

L

utilizing caking coals for the production of synthesis gas. There-
fore, it should be developed aa the most important base of a large~
scale synthesis industry in the eastern coal fields.

The Winkler process (fluidized fusl bed), thwugh slightly
cheapsr in operating costs, may lose its interea;. as soon as the
pulverised coal gasification has been developed furthsr, especially
if this later method could be operated under several atmospheres

pressure, ,

For the mﬂﬂttm of non—csking cosl or coke, gasifics-
tion methods operated with a2 fixed fuel bed are more sconomical.
The recovery of by-productl‘ﬁ'm highly volatile cdﬁ can decreue
considerably the production costs of gas, and may increase the pro-

| duction of liquid fuels by 30.to 50 percent per ton of coal. ‘

A separate carbonization and gasification of the coke in | »
& mechanical grate generator or slagging generator as practiced in
Cernany nay not be equally interesting this country, The slag-
ging method, using the ssme high-grade coke as the water-gas pro-

cess, cannol be considered superior to this process except in case g ‘




anryhi.ghoaﬂoniowxido content is needed or chesp oxygen is used
with an sxpensive coke. The relative advantages of .slagging genarators
and mechanical grate generators depend o2 the physical quality of the
cole and the fusiom point of its ash.

4 combined carvonization and gasification of coke in ome
onit has grest advantages; the investment costs would be lower and
the 1088 of finss and hest in the handling of the coke would be avoided.
A separete treatment ef the carbonisation gas and the gasification gas
fasilitates the purification of the gas considerabtly. lower production
costs for ths synthesis gas can be expected fram this method of gasi-
 fication. |

mcmnmgwmtmulm of the guismudlstor,
heating purposes (city gas, long distarice supply), or in case the’
synthesis of hydrocarbons can be combined with the production of &
nigh-quality gas, the gasification of non-caking coal under 20 to 25
atmospheres pressure (lurgl pressure gasification) is more economical
than other methods.

mmdmtimmsucfmthuhgupcgﬂlmotmtor
fnolmho@cetdtohlm‘tﬁthtm present nethods of gasi-
rication about 9 cents per gallom from subbituminous Wyoming coal

mdaboutncwtspergmmfmmmgwamthemtomcm

fi’mga
Roughly, ithe total production costs cf the gas can be sub- :
' 1
divided into the following items: . ¢ '
Percent _

Coal I8 - 2%
Lebor 15 - 2C ;
Capital costs 60 -~ 50 |

- Miscellsneous (water, mate- i
rial, adminisiration) 10 - S. l
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Itul-nponibhtoroduccthehbwm‘ in large plante
by increasing the unite and bymclnnizing their operation. ‘ With re-
clucodhborcuﬁ,nrductiun of the gas production costs bgmper-
untwucwtddwnwyomcfc@erm.

mupamoo-uumulomsowm-ntmmm
{tem among the production costs of the ges. They may be subdivided
further, after a deduction of 3 rillion dollars for bty-products, as

follows:
| Percentof Percent of
capital  production
costs costs
Coal handling, guificaticn, cooling 20-30 10-15
" Water wash, 0?3 20-15 10~75
Oxygen production (includes power production) 35-30 17.5-15
Eneryy (excludes oxygen 10 : 1
Miscellaneous, buildings, pipes, campressors 15 7-5
100.0 50.0

In the capital costs and in the total production costs, the
pmmuofnwmh(mz removal) and oxygen togsther are S0
percent and 25 percent, respectively. These costs exceed the costs
gfcoal, without comsidering that part of the cosis of coal, 10-15 -

k2

.l

‘percent, which is caused by power censusption for water wash snd
o:qrmpraductim lrodwtionaft&amcm.pﬁmmdolho
instion or reduction of the water wash would be important for de-
creasing investmsnt and product ion costs. Oxygen production ani
water wash 8180 require one~third of the total labor costs, so the

proportiocnate costs of oxygen production and water wash amount to

30 to 35 percent of the total rroduction costs of the synthesis gas.
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entering the synthesis Mhbh .u a high-grade and clean gas
uider pressure, and thw 4hat natural ges used in the gas
fields is the most oonn!oll resource for the production of syn-
thetic fuels, and probebly will become more expensive for long dis-
tarce supply, will create & good market for the residual gas of @
s7nthesis plemt provided such & plant is rot too far mwmy from in-
dustrizl and domestic consumers. It even seems worth whils to con-
-*der the production of city gas as the main product and of syn-
thetie Mnn a8 & by-product with & synthesis method of less ef-
ficlency m my 1w operating coste.

The flaxibility of such production according to rlnca’.ugt-
ing consumption of hesting gas is apother advantage of such & com-
bination.-

Tabls 6 shows the :;itabilitw of the various methods for
the guifmtion and utilization of the different kinds of coal,
for the production of only liquid fuels, or for a combination of
city gas and gasoline, respeovively. e

mmammuwmmmm“_ rd to pro-
MMmudemum. ‘ﬁ;‘;ulotols,
vhichroughlyltghbwwthonlluumatm+ﬂgp¢r
gallon of gasoline under medium conditions. (Tabls 6§, cents/gallon)

The value of by-products from gasification makes by-product
geasification more economical in proportion to the tar content of the

eon and to the quality of the tar. The possibility of selling the

gas of the synthesis alsc favors by-product gui.fiéatiun be-

3 of methane even in the primary gas is an advantage, i
makes gasification under pressure superior to other ’




Table VI
Suitability of the Gasification-Methods
for Various Fuels
and Various Products

—— Synthesis of Gasoline
— — = Combined Production of Gasoline & City-gas
Figures indicate relative Cost of Synth.-Gas
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AZl thres methods seex to te important for future zredun-
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