‘Deso"r'iption of Plant 'Geleepberg aeﬁun I-I1I. Gelsenkirchen-Horst,
| ‘ S October 10, 1941

- The plant consists of six coal etalla angd -8ix gasoline etalle. The
‘stalls are 44.4 fest long, 28.6 feet wide and about 722 feet high and are

arranged in such a way that two stalls form one double atall  The walls of
the stall are of reinforoed conorete and have a thickness of about 13.8 inches.
The layout of the stalls s shown in the attached drawing. The coal stalls
are designated 24 to 28 and 124 to 126; the gasonne stalle are 21 to 23 and -
121 to 123,

The stalls 24, 124 and 25 comprise one heat exohanger of 1.97 fest
inner diameter and 59 feet length, two coal converters of 3.28 feet immer -
‘dlameter and 59 feet length, one ccal converter of 3.28 feet inner diemeter
and 49.2 feet length, one hot separator of 3,94 feet imner diameter and 32.8
feet or 39 feet.length, one gas pmhea.ter, one gas oooler, two a:lr coolers
(for gas arid sludge) and one product separator. .

The coal stalls 126, 26 and 126 are dif!‘erent from the other stalls
in that they have three instead of two of the &9 feet converters 80 that each .
stall has a total of four converters. The units operate at a pressure of
10, 300 psl._ .

From the paste presses the’ ooal peste is passed into a system of
‘tubes called "preheater". In the preoheater the addition of hydrogen whioch
has besn preheatpd in the heat exchanger takes place. The preheater serves
the purpose of bringing the coal paste gas mixture to the reaction temperature
desired. The heating medium is flue gas which is recycled ih the apparatus.

. The tube system of the. gas preheater consists of seamless tubes
(drilled) of 6.74 inch outer diameter end 1.58 inch wall thickness which are
welded together at a length of about 49.3 feet. Fins are welded to the oute__

" 8ide of the tube in order to improve heat transfer. Every two lengths of tube
are connected with each other by meens of a welded return bend, thus forming

e "hairpin” and the individual hairpins are counected with double bends which
are sorewed on. The material of these tubes is a ohromium-tungsten-molybdenum-
vanadium steel of high resistance to hydrogen and heat. Design of these pro~
heaters, as well as the choice of materials and manufacturing methods follow
the experience .of the I. G. Plant, Ludwigel:xafen.

In order to avoid unduly high wall temperatures, care is taken th{et
\-'fuel glaeee dp not. touch the tubes diately. The combustion gases enter
first a mixture chamber where the combustion tempmraturev is reduced from
" labout ;2 732%F. to about 1,112%. by ‘contact with oool recyoled flue ges.
Recycling 18Lcarrmd out by two blowers, each of vhich h‘ae a onpaocity of

2,646 \000 cuL:o i‘e[t per hour. | Each rehee.ter is equipped with sefety valves.

- " Mfter ths oocal |paste-hydrogen mixture has been hested in the pre
heater to about 842°F., it passos into thres or four ooal converters. The
mixture £lows thromgh thev convetTters in the presence. of - catalyst and- here

the cdnversiuon to gzasoline end \middle oil tukes p],aoa by th\e addition oi

‘ hydrog‘en.

Th pree#m ejolls ﬁor the‘ heat ¢xchangers add tho poal rq}generdtore 4
consiets- of heamleds stedl tubss which are fabricsted from a hydrogen-resistant

spoolal chromium-nickel-nolybdenum steel of the following propprties; Ultimate /iﬂl
tensils etmhgth lib 68°qu 92,400 to 106,500 vsi., yiold ‘point 4,000 psi, &t 68°F.




- z..

.~ The shells are caloulated on the basis of exper:lance of the I. G.
Ludwigshafen with similar mterials for a wall tempe reture of maximum 672F .
A1l shells are insulated gt the inside. The wall temperatures are con-
tinuously oontrolled duriig operations by means ‘of thermocouples. ..

From the oonverters the product paasea {iito the hot separatora which:
have & length of 32.8 to 39.4 feet and here the remaining ‘heavy oil and the .
ash is separated from the gaseous produots. The latter flow into the above-
mentioned heat sxchangers in order to heat the fresh hydrogen. In the air
condensers arranged outside the coal stalls (high-pressure tubes of alloyed
material with oooling fine), cooling to about 392°F. takes place. The product
is further cooled in water-cooled tubes (gas coolers or water coolers) vhere a
temperature of about 1409F, is reached and vhere the middle oil and gasoline
are oondensed. Hydrogen is separated from these products in the product
separator. In the deprassuring vessels the pressure on-the product is released
and the product is transferred to the distillation unit via intermediate
storage. The residue separated in the hot separators is paqaed through -another
alr cooler of the same design as previously descoribed and flows then through
depressuring vessels into the centrifuging plant.

The gasoline stalls can be differentiated into three kinds:

1. Stalls for 5058 catalyst, structures 1,21 and 22.
Each of the two 5058 astalls consists of two heat
exchangers of 1.97 feet diameter and 59 feet length, -
three gasoline comverters of. 3.28 feet diamster and .
59 feet length, one electric preheater, cne gas cooler
and one'product separator.

2. Stalls for 6434 catalyst, structures 21 and-122.

The chamber 122 consists of two heat exchangers of
1,97 feet immer diamoter end 59 feet length, three
gasoline converters of 3.28 feet dlameter and 59 foet
length, one gas preheater, one gas cooler and one
product separator. The stall 21 is distinguished
from the preceding stalls only in that it contains
only two instead of three gasoline converters.

3. Staells for 1719 oatalyst, structures 23 and 123.
Eeoh of the two 1719 stalls consists of three heat
exchangers, 1,97 feet diameter and 59 feet le
thr:}:ngawnm cuLwertekrs OJS 28 f«Eot diameter nnd
b9 feet length one refining reactor of 3,28 feot
diamater and 69 feet le ngth, ‘one gas 'pmhcoater, ong

gas cooler and ohe produot separator, -

The waits work aﬂ‘ a pressure - E!’ 4, 400 pBi « Flow of
product in| the gesoline unit is exactly the samé as
in the ccal unit, with the oxception that in this

case| ;niddlq‘; odl ﬂ‘mstead of. coa\al past‘.e is being uped,
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The electric preheater consists of elght tubes of ‘chromiumemolybdenum-.
tungsten-vanadium steel of 4 length of- 39.4 feet, an outer diamoter of b inohes
_and_a wall thiokness of 0.7 inches, .One to two regulating transformers of
600 Kw. each are used for controlling the power and ourrent 18 asually only
required during heating up of the unit. , e SR

: The gas proheater consists of seamless tubes of an outer diamster of
5 incheés, a wall thickness of 0,73 inches and a length of 49.3 feet. The pre-.
heater tubes are provided with cooling fins. The arrangement of the gas

. preheaters for the gasoline stalls' is the same as those for the coal stalls,
with the exception that the two blowers only have a capapity of 1,235,000 oublo
feet per hour each. » C o : B

o _ The units are operated from the central control room which-contains
instruperits for the measurement of pressure, temperature and flow end which = -
also house the necessary c‘ontro[l valves, . ’ -

For the imstallation of the converters, hot separators, heat exchangers,

eto., & crane is on hand with a capacity of 220 tons, :
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