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Report of Bxperiments of the Conversion of Coal in Extract Ghamber 12

I. Purpose and Aim of Experiments:
The function of extract chamber 12 is to comvert.the coal, which

haa been stirred with solvent to form a coal paste, into a filterable extracty.
which is then further treated in filtration building 13, ‘ -

IT, Bquipment of Ghamber end Processing of Produot -

The equipment consists ofs

(1) Six regemerators . . -

" Inside diameter of jacket, 185 mm
Length, each, 12 meters o
Number of coils (14 x 23 mm), each, 12
- Heating eurface, each, 15 square meters

L The regen.eratorsd are arranged in éuoh a wey that the product in
forward direction (pzfeesure side) goes through the inner nest, and, in the
reverse direction (suction side), around the nest.

(2) The preheater with 40 hairpin-rib tubes
Inside diameter, 70 mmj-length, each 13 meters
Total length, 1040 meters; volume 4.02 cudbic meters

(3) The autoclave having 48 hairpin tubes, of which the ascend-
. ing brasch hes & diameter of 185 mn end the descending
" brench ‘a diameter of 120 mmj length, each, 14 metersj
total length, 1344 metersy volume, 23.66 cubic meterss

- {4) The product cooler, consisting of 2 groups of 6 trays,
each 20 meters in lengthy inside dlemeter, 70 mm; average
cooling surface, 60 aq;are meters.

e produot c%mins ! x‘anﬁildin 10 goEa to ihe pai{.e presses
{seo' sohemp of chamber in arran ement 1)s  The latter were built by the Ebs-
linger Machine Wdrke. Bach piress p:zbdueear, at a maximum of 12 doudble strokes

_ per minute, 16 cubic meters, at a ma‘iximnm of 175 atms | A

The product then passes through the nest of Iegeneratora. Ori-

ginally there were 6 regenerators installed, Owing to diffi ulties later| .
to bp descyibed, :a number of difidations were effeotpds -In experiment |
‘6 there lojge used only 4 regelierators, which were traversed in alternate
directions, The cold product flows 'downward in regenerator 4, upward in
regenerator 3, again do;nnward\'_ih“ regenerator 2, end passes qut of regenerator
1 mito- the preheater, ' ‘

The prq}ﬁuct ' ‘Fhich I'Pgs bein 'px;eq}eated .\hzo _aboYt 256‘#, is flowed -
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_through the prebeatsr at a velooity of 1,08 meters per second yand i

“heated to-the-reaction: Semparature of about 415% by meins of 12 superiagosed
burners, The heating-gas. requirement .j-n_.om-‘,:-zq:‘-’bout?*w:-j&so:eu"‘ge.:::iu?
_ per hour at 4400 cale ‘Service and: adjustment of the preheator are mot. - -
simple-and many experiments were required before an optimum hest distribue
~%1on was founds Ome. part of the flue gas enters through 4 valves into the
autoolave spaces  In the beginning it was impossible to heat the latter
-perfeotly unifornlys. .By. increasing-the velooity-of-the-4-lower-burhers, -
1t became possible to equalize the temperature perfeotly. Two Schiele
blowers, type 1162, each having en hourly capacity of 110,000 cubic meters
at a maximn of 500° served for circulating the flue gas, The temperatures.
of the flue gases in ‘the preheater amounted to 430-480° and in the autocléve
to 390-490° The blast temperature was about 375°: ' -
The product then enters the autoolave disposed in the interior of
the preheaters The. autoclave consists of 48 smooth hairpin tubes, of whioch
the descending branch has a diemeter of 120 mm, while its ascending branch
has a diameter of 185 mes By this construction any gas pockets that might
form ehould be carried along with the strongest downward current, The flow
velocity amounts to 15 cubic meters per sec. in the ascending tube, and 37
_oubie meters per ses. in the descending tube at 15,000 liters per hour of
injection, At 15,000 liters per hr of injection the coal mixture requires
about 16 minutes for flowing through the preheater, and then remains for
sbout 92 minutes in the autoclave, ' C

_ Horeupon 1%. gives up 1ts heat to the inflowing produot gince it
again flows in the regenerators upyard]y and downwardly around. the nest.

At aﬁout 210° the orude conversion prdduot enters the product cooley

where it is cooled to 140-150°, After passing the cooler the orude con-
version product is expanded by one of the two pressure-release gauges, wheres

upon it flows to building 13, where it is filtered,
III. Brief Summary of Experimepts ltoH

Duration of experiments. Reasons for termination.

. The experiment which is herein described in greater detail is
No, 6« Since none of the preceding § experiments were mede with coal for .
any length of time, they yi,;l.l only be briefly mentioned here.v

: Experiment 1, from January 7-11, 1938, had to be terminated before ’
‘any coal paste whatever ¢ould be injected since the regeperatop were clogged
with particles of dirt t;om the solvent and|the lines.

I | . | | | |- | |
In experiment & two rﬁb tubes wers inatalled in the suction side

to take the place of the 6 clogged regenerators, Owing to a deficiemcy of '

heating gas the nenbessaWV tempe;watureﬂs were\not rqtqpl_;gd.

eriment 3 rdn the longeat, theﬂr 18, from Pebruary st to April
10, 1338."“ ur regenerators were installed instead of the rib tubes,
For the most) varions reagons, guch asl! the opourreiice of Tesisthnoes in

the regenerators, a poor degree of conversion, disturbances in the filters,

(eto,’ 1‘.1; was very rn‘raqneni‘:ly ne'qiessary‘ to ohtpgo ov‘ror, _tm‘n coal| to solvent.
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(In this experiment, howsver, a very largs number of observations were made
¥hioh could be utilized in the later experiments, The operation ‘continued a-

total ‘'of 1434 hours with solvent end 177 hours with coals

- Bxperiment 4 ran from July 6-18, 1938. Obstructions again ocourred
in-the regenerators, so that it was necessary to operate 2 units alternately,
Soon after changing over to coal paste a great disturbance ocourred in chamber
17,-60.that-building 12-a160-had-$0-be-shub-downs-

- Bxperiment 5, from Aug, 28-Sept. 13, 1938, was continued only for a
ah_ort time with coal because a disturbance ocourred when using coal pastes

IV, Experiment 6

Experiment 6 from October 15th to November 22, 1938‘ was the first -
one that ran for a long time without difficulty, The observations made on 1t
are desoribed in the following sections of this report,

- Por the sake of a better understanding, a rumber of expressions
which frequently redur will first be defined, _

, The coal 1s stirred with the solvent. By "solvent" is meant a mix-
ture consisting of about 60 parts of tetraline and about 20 parts/0Y -cresol
and naphthaléne. The content of coal in the paste is called the "coal concen=
‘tration.” The ash content ¢f the pulverized and dried coal is called the "ash
in the starting coal.” ’ ,

The product coming from the chamber is called the "crude conversion
product.” The latier is separated into "pure filtrate™ and "residuel coal,"
in the filtration plant, and washed with solvent, whereby the "waehing“filtrate*-
is obtained, B '

The degree of conversion of the starting coal is calculated as

féilows!
D of 00 fon = 100 -ash of sterting coaly ¢
egreo oconvers ' . - ash of residual coa ) %

If it is desired to refer the degree of ‘oonvarsion' to pure coal, then the per-
centual value is multiplied by : A :

(100 - ash in starting coal)
100

By t:‘te “fil{tratio:P time+ is meant the numbpr of tecondj necestary
for 100 Jgrm f-crude conversion.product to filter through § suction filter
9 em, in diameter provided with a No. 597 Sohleicher and Se¢holl filters Dur=
ing the earlier experiments the temperature was maintained at 120°, Iql ex-
poriment 6 1t amounted to 150°, since this temperature corresponds to, the condif
‘tipns present in large filbre, ' '
By "gharge" 18 mepnt the quantity (in metric tons) of dried crude-
conl per cubic meter.of autpolave space per hour. By “yield" is meant the
quantity (in metric tons) of extract which is iukm‘\‘ae.prod‘lnced,p‘ler hour per
_cubic mefer of }autool;avo. space, | : :
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. (a) Bxperiment 6 ran 811 hourg or 34-days, of which 217 hours or about
9 days wers required for- aturtin&?gtbppmga ~ During the remainder of ‘the =~
time, for 467 hours or 20 days, there was injected coal paste, and, during
the remaining 127 hours or about 4 dsys, crude conversion producty hence, a
product which had alveady passed through the ¢hambers

lend 3‘ The most important data of the experiment are ‘li.sted‘ui,tabloe 2
end_3,.

- (b) The coal concentration amounted to about 31'to 335 end veried only to
a very slight extents ' ‘ '

(¢) The quantity of injectioh was maintained at 15,000 liters per hour,.
Amd-was. inoreased to 24,000 liters per hour only in the capacity experiment to
"be desoribed laters

: (d) The temperatures in the autoclave (elements la, 3a and 5aj see appendiy
1 and tables 4, 5, and 6) were at first 22 mv or 425° at the inlet and 21 mv or!
408° at the outlet, The temperature measurement was mede with these elements
in thermal corneoting pieces which éxtended into the liquid streams This
mothod of measurement wes found to be mmch more reliable than that in which the
elements were at first merely tied but later welded to the upper tubes, By
variation of the preheater and the flue-gas streams it was possible permanently
40 reduce and finally completely équalize the difference between the inlet and.
outlet temperatures (Tables 4 and 5)» It was further found that it was aleo
possible to obtain a good degree of. conversion of the coal at temperatures
lower than those carlier assumed., The temperature was graduslly lowered to the
point at which, the filterability became perceptibly worses Under the present
conditions at 15,000 liters of injection the lower limit was 21 mv = 410°,
This temperature was maintained with good results for 2 days (from November 5-7
1938), Since, however, the fluctuations in the heating velue made it impossible
to maintain this teBperature precisely, the temperature was, for the sake or
cortainty, maintained at 21,3 to 21.4 mv = 413 to 415% According to the obser
vetions of this experiment, therefore, this temperature seems to bring about
the conversion of the coal in a relieble way (at 15,000 liters per hour of in-
jection the product remained about 95 minutes in the eutoclave and about 1%
.minutes in the preheater)e : .

{e) The filterability was always good,fexéépt in 2 cases, and veried be=-
tween 15 and 30 seconds for 100 cc of orude conversion product at 150°%

() The content of residual coal '.waqrusu'a]_.ly between 645 and ‘7.5‘%.
(g 'he-“deg%ree ot#‘. conversion «#aicul&lted on‘ pu're»‘ooal“ v&ies lLetyeén‘ 83
and‘ 86%0

] ‘ .
 The gasification in the orude gonversion ampunted to 2043 oubic
| metiers per ton c:bf coal or 1.179‘ of the chqrgeddried coale The average qaly-
ig wass | COg plus HgS = 2,5%, 0p y 0.2%) €O ~ 2,06, Hy - 18.0%, la‘rydroc bons
75%, Ng = ‘1.0%#0 v’aluk 2 1.6 hea"Fing value, 9180 kg, Gal;‘ specific gravity,

A‘o. :

. (n) The only great variations in thira experiment ocourred in the chember
back prea’isuro. ‘Even on the Firat ‘day of|the injeotion of coal paste the back
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pressure.of the chember, whieh hed. for such e ‘long time amounted to 13 ata,

19860 -32. atm. - Measurement. stiowed. that ‘%he, beok pressure wWas elways present
only on the suction side of :the wo, regeneratoras On being’ emounted the =
latter wers found to be extensively clogged with thin soales, whioh oonsisted

moatly of iron sulfide. Regeuerators I and III were completely ologged on the

suction side, while regenerators II and IV still had a narrow passags.

- The back pressure of:the autoclave fluctuated slightly during the ex=
periment between 2 end )-atms THe deposite wers slights —Large-depositey
(imown as Sparrow’s nests) such as had been observed in the upper bends in the
previous interruptions were not present, but only thin residues consisting of
individyal "warte." o ' S :

or

Analyses of Deposits in Regenerators -

Soltds  Ash  Iron - Sulfur
- in  Calc. on Calc, on
Soél‘ids : Sog]éide Solids-

b

_Regeneravor I, suotion side, . - R
top (inlet) . 69.0 595 40,2 192
Regehératoi' I, suction side :

(midale) ' 70,0 . 35,0 157 8.6
Regenerator. I, suction side, bottom

(outlet) . , 86,0 40,6 19,0  10.1.
Regenerator II, suction side,

bottom (inlet) 750 - 48.8 240 135
_Deposit in autoclaves 70,6 15.6 146

o The high content of iron sulfide would make it adviseble to examine
the equipment for corrosion after a long experiment, : ’ ’

: In the preheater the back pressure emounted to 2 atm and slowly
rose t0 about 4 atm, Most of the back pressure was present in the hottest
part, On demounting it was found that some of the bends had large deposita
here and there. ' '

In sumary it cen be stated with regard %o deposits that tho latter
re present ‘Fraott ally Jﬁnly in the thtest par:nif the preheater and auto-
lave. ' Since their thickness amounted to a maximm of 6-8 mm, usual 1’(54
- $hey could soarcely cause any disturbances The hottest preheater tube was
4eken cut and drillede .The contents amounted to about 203 kg

At ithe oublet of the sutoclave to fregene rator 1. there was found &.
‘yery ovurious Lphenom non. |The-tube 'aj complptely %i.uedlup from the wvalve
of the autoclave outlet tg.regenerator I with solid balls of about 2 in
dtemeter...The surface of these bodies was partly mooth ‘and partly fotohedy,
the interior structure was shell-like end ar}kanged_i in la{rera around a coTes
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Instead of the first supposition hat 1t was a question of fragments which had

been broken off end deposited by the stream, it seems that it 'is ceused by ag.
gregations of residual soal which assume a spherical :form on the wey through

‘the autoclave (@02, rial, 90-92%; ash, 27-28%).

On releasing the pressure in the chamber a back pressure was found .
ghead of pressure reducing gauge 1, s0 that gduge 2 had to be conneoted.: On
demounting it was_found that there were present ahead of the latter pressure-
reducing valve fragments similer to those ahesd of regenerator I (s01id
material, 72-85%; ash, 20-26%). -

C . The regenerators are the most sensitive part of the whole installaw
tion, In the earlier experiments the regenerators usually became clogged (see
report on experiments 1 to 5)« In perticular the greatest back pressure was
found on the suction side. The product passes through the nest of tubes into
the autoclave and then around the nest. If any kind of solid partioles form
in the preheater or autoclave, they ere deposited between the tubes, particu=
larly af the inlets and outlets. Sinoce these intermediate spaces ere very
narrow only a handful of small Bhell fragments is sufficient to bring about a
considerable increase in the back pressure, '

Even on the first day of experiinent 6 such a disturbance occurred a

‘Pow hours after the injection of the coal paste, and the differential pressure

inoreased more than 30 atm (on October 26, 1938). It was possible, however,
slowly to remove the obstruction by flushing with solvent. Frequent conver=-
sions to crude conversion product had a very good influence on the back pres-

sure and nearly always led to a decrease in the chambe: _differentiai' pressure,

‘On November 14, »1938, however, the differential pressure increased
to 62 atm, so that destruction of the tube of hests in the regenerators was
feared, Operation without regenerators was therefore attemptede It was found
that this was possible without any difficully at 15,000 liters of injection
(table 6). Tho comsumption of heating gas increased about 30-40% (from 600
to 900 cubio meters), The product cooler was suffiocient to cool to about 150°,
It was only in the gcapacity experiment that the failure of regeneration was

disturbingly manifested.

(1) Up to the last dey 15,000 liters per hour were injected into the
chamber, of 0.21 metric ton of dried crude coal per cubic meter of autoclave
volume per hour.' In this oase the yield in metric toms of extract amounted to

0.17. ) : : , . .
For the purpose of establishing the maximum output, on November 21,
1938, the operation was started with 20,000 liters per hour of solvent at 21.8

mv at olements la and 3a, 'w:and then changed over to 20,000 liters per our of, .
doal pastes 7The quentity was col verted satigfactorily, and thel[ﬁlte ing th+ne

emounted to about 20 seconds. nen it was slowly inoreased to 24,000 1iters
per bhour. At 23,000 liters, or. D432 metric on, of charge the e¢onversion was
gt111 goods however, the preheater was no longer sufficient to bring this
uantity to the desired reaction temperature |of 218 v, LThe tmerai&ure nolar:
er ur.
As the rx"eault;of this experiment it can be s'atedj l:

14 to 20,000 liters
poasi-L
ble to put through jz'j,qgo \‘u_.teratpgr, hour, It al ge oan.

pped to 21,0 mv, and the charge had|-to be redu

| geems that the ch

be done by having a larger prehester or by pi‘byi_d,iqlg- a'su“itable‘ regenoration..
];neteadl of ths nest regenerators heat pxchange by +jacket tubes or double coils
It

hat it 8 entirely.
be increased to 30,000 1iters.pér hour and higher. This can, howevery only
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should. ;pf_g_;bapiy ‘be considered,

(k) Fo, noteworthy defeots weré found in the mechanical arrsugement of
chamber. 12, “The paste presses have besn operating without giving eny trouble
ainde. the beginning of the experiments. ' The'load of presses 1.and 2 has usu=
ally been %,000-10,000 1iters per hour, although £or a few deys it was 15,000
liters per hour. - There was no leeskage from the packed boxes in the case of
coal, although a slight amount of leakage ocourred in the case of orude con=-
version product and particularly with solvent.

© - In the earlier experiments it had been found that the introduction of
flushing oil to the measuring points was very important, If this is not done,
clogging soon ocourred. Originally only a Bosch injection pump for Deisel
motors was aveilable as the flushing-oil pumpe “Ordinary solvent was used for
flushing. This injured the very precise grinding of the plunger, end the pump
bedame unusable, The three-stage pump from the 0ld Meiderich Tar Works. was
mpoh betters Its maximum capacity amounted to about 2700 1iters per hour but
ogly 400 liters per hour were neededs The 2 small two=stage puaps of the
Muller Company of Bsslinger, which had previously served as flushing=oil pumpa
of chember 17, were connected as reserves,. . a oo :

.. In the beginning of the experiment there was available only a flush-
ing-oil tenk of 5.cubic meters, which was comnected with all of the paste .
presses and the flushing-oil pump. With the frequent changeovers from coal
paste to solvent which occurred at that time, it was impossible to prevent a
1ittle coal peste from being formed fnto the flushing-oil line.. The result
of this was constant clogging in the capillaries of the measuring lines.
¥oreover, the tank was much too small to enable the chamber to be properly
flushed with solvent under a serious disturbdence, -For this reason & larger
tank of 25 ocubio meters was instelled. The smaller tank serves as @ guction
tank for the flushing-oil pumps, and is ?illed with pure tetralines The large
tenk is permanently connected only to coal press 3. The flushing-0il lines
to the two other presses are closed off, These two expedients have proven
entirely satisfactory. During the whole-time of' experimont 6 no ologging of
the measuring lines occurred. The wear on the washing-oil pumps was also mich
less, Except in starting and stopping, no solvent is pumped out of the large
$enk, There were practically no chamge-overs from cosl to solvent. Whenever
1t was necessary for some reason, crude conversion product was again flowed
.through the chamber, ' This procedure has also been found satisfactorye

Aftef terminating the experiments, the whole apparatus wag filled
with pure tetraline for the purpose of preventing obstruotion by deposits of

naphthalenes

The temprafuri measurenent Jnof chember :ja was tmprovtad in ﬂevexal
WayBe 'In the beginning the elements were o nnected at the upper bends of the
tubes of the: preheater and autoclave, Since this method. of measurement was

too inaccurabe, the thernoelements were later inserted in welded-on tm:es;m ‘
' stream,

‘ : ‘
For the purpbse of establishing the actual temperature in the liquid ,
3 el nza in thermotubes were installed in|the mddle\'aj‘. d at the ends of the
autociave, [n doing so it was found that in the arliex‘Eexperi ents the :
; explains.

laturés easurpd about 20° too low. This alsq |
:gy@gjﬁ)dsfgs h the first experiments.
; L | . ‘

: o \ ]
- Th prespure-release lvalvea‘ were demounted aftler exppriment bs n

'had agtually been measurs
an_dolb‘stmoitions_ ocourred s0 frequently in.
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valve 1 the: ‘nozzle was ‘badly worn, although the cone qu m good oondition.. :
Viidws 2' um not’ oxhib:lt any- mjnma. - e

On tho baub of a numbor of prenminary experiments it has been
:found: that. coal_cen be. treated with solvent.in_continuous. operations. .. nxpeu..-
ment 6 ran foF 811 hoursfrom omber 10th to November 22, 1938,

Stopping & atartin 217 hours
With coal paste, 427 hours :
~ With orude converaion produot, 127 houre '

: In the case of 15,000 1iters per hour of injection of an approxi-
mately 30-33% coal paste the optimun temperature was 4.13-415‘

_The filterability amounted to about 15 to 30 seconds for 100 co of
ocrude conversion product. .

- - After various small modiﬁoations the mechanioel arrangements oper=
ated satisfactorily. However, back pressures frequently occurred in the suc-
tion side of the regenerators, which f£inally led to the regenerators.being
omitted entirely, This is possible at 15,000 liters per hour of injectiony

. gbove 20,000 liters.per hour, however, the capacity of the preheater is ro =

longer sufficient. A short experiment on the capacity showed that the chamber
can be charged with 23,000 liters per hour or 0,32 metrio ton of coal per
cubloe meter of autoclave volume per hour,

'Additional experiments are required to determine to what extemt a
higher charging is possible, and what limit cen be attained with suiteble re-
generation,

In experiment 6 there were introduced a total of:

2420 metric tons of dry coal
5462 metric tons of solvent.

Enclosuresz

(1) Drawing of chamber ehowing location of thermocouples
(2) end (3) Graphs of importent data
(4-) (5) ana (6) ‘ Gfraphnf 4 nliro'ing ‘temperﬁturo distribution
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Invuti;ation of Mrution-llddh vOﬂs vorlge ot uq)leu n'ou llarch to
-fugust

1

R6L- Ré2 X%
Nnnbor of samples ¥ 20 2
Specific grevity 1.006 1,057 1,012
Indtiel distdillation 220° 230% 208°
Vol. % distillad over at 300° 39.3 .3 89.5
Distillation end point 9Bg316°  BB.TE 0" 98.5%319°
Residus - ’ 103% Wt nohzm- N 1% Vol.
Melting point «11,1 .=5.0 =10.3
Pour point - -+l 4l - 0.7
Phenol 3.6 NN 249
Pyridine - ko2 " heS k.1
Carbon ' 90.13 90.15 89.9 .
-Hydrogen 7.688 B - 1.96
Chlorine. 0.001h - 0.023 70,0028
Inveat ation of Crude Conversion Product. fr%}dg. 12: (P 55)
fnrage of Samples Irom Augus P r :
cont’acf. Na Mo )5
Number of samples 18 19 19
Filtration tims 18n 16w 15"
Residual coal 8.3 8.2 8.3
Ash in residual coal . 29.89 30.79 32.11
‘Ash in starting coal _ - Q37 6,57 6.76 .
- Bxtract in pure filtrate 28.7 28.6 " 27.9
Extract in crude conversion prodnct 26,3 26.2 26.0
Degree of converziloms : . ' :
Calculated on ash: : o
Ash-contetning basis 7.4 78.6 78.5
Calculated on extracts ‘ N o '
~ Ash-contaiming basis 76.7 76.6 75.9
.. Ash-free basis 81.6 82.1 81.L
Investigation of Pure Filtrate from Bldg. 15 (P Sélx Avg. of samples from
: april to July 1913
Spaciﬁ.c I . Extract .
Gravity Extmct M, P, . ’L’;.h_
hﬂ ﬂ‘la@l@ﬂ; 100\%9 2!”‘}7 2;5 Pom
Inv&lstigatlmr of naaidu Coal s Aveirage of aamplm from Jan. ! o June 191;3
llp. of neai.‘dul Ash Tf _ |
Smples Cosl _  Res. Coal sktract\t : |301ven1t
P gjl 2 %Te 21.93 6.6 26.6
967 29.51. | 2.6 0.8

s ﬁ%“-’ﬂfé’“ 130/u.10
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Flow Diagram for Treatment ‘of Bxtract ‘(‘ffoﬁfﬁﬁfdcﬁé Process)

| 15.3 4/t (370" t/day)

[t bving ]

13,9 t/hr (332 t/day)

|
Pulverizing J '

& A
No.18

No. 9

-|300 Opw}eray!ﬂfi days‘-, 7200/ hours|

LL.7 /o | , ,
- . Hydrogen 1400 m®
~ Conversion -
~  Chamber .
|- b1.7 t/hr
- 1) | » Hydrocarbon gas_
~ T3 ) { Expansion -
N .
. o . 1.65
— .
a [~ Filtration ]
‘.g 1 L 5.65
v Ln.7 ‘
[V] . ) »
- 22.7 _ | Prelimnary . [oITTemoval |
3 : . Concentration from residual |
5 | : g coal
-G — 135 t/mr
’ : 8L t/day)
Secord -
9:5 Concentration | - [ Power Plant | -
9.5 t/hr (228 t/day)
DispiMatiof | (Coke Plant | |
: I

Bag. 2734 |Target No.

01l ba{lance‘y r T 27.8x 21
'};20% th‘tere‘of is fregh:
= tons|per ye;

40,001

. | ‘!
|June 26, 192.

A33-tons
HidLile oil.

= 665 tons 30/4.11 Bottrop,
Item 9 (D‘}88~ 3L)




Flow Diagram of Pott-Broche Process for Manufacture of 100,000 tons per
“year BExtract .- 70; 000- tons' per year electrode’ coke (12.5. tons psr hour
mextract =8 75 tons por hcur elactrode coke) .
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