THE WINTERSHALL = SCHY" LFELDT PROCESS
FOR THE TANURACTURE OF SYNTHESIS GAS AT T.UTZKENDORF

SUMMARY .

A description is given of the process, with skctches and
flowshcetge  The process consists essentially of gasification of

dry brovm coal dust in the entrained statc; the heat of reaction

is added by burning producer gas, storing heat in & regenerator and
then abstracting it by rccirculating saturated synthesis gas, with

also the addition of oxygen at various points; sensible heat in

the final gases is used to dry and aisintegratc the raw brown coals

The producer gas is rede by gasifying dary prown coal dust in the
cntroined state, using air with o littlc steane The processes are

now technically cstablished, but dust losses arc kigh and synthesis
gas contains substances deleterious to Fischer=Tropsch catalyst,
slthough not to hydrogenation of oil and tar; the plant is very

large for the output and copital costs are high. 1In its present

atate of developrent the proccss appears to bo less cconoric than

the alternative Winkler process, opcrating under similer circumstances.
The producers arc particulerly inefficientes  Because of its dependence
on thc availability of a vory cheap and active fucl, the process oppears to
have little application to British conditions.

THTRODUCTICN

Merbers of the 0il Mission attached to the c.I.0.S. Scction
of SHAEF G.2 Section, under the auspices of the Ministry of Fuel
ond Power, visited the Vintershall A.G. plant (Target 1106 30/ e 12)
at Lttzkendorf, Krurpo, near Micheln on Moy 9th and 11th, 1945.
4 short description of this process and of other norts of the factory
has already beon miven in Ref.l, but the present report brings
together all the infornation on the synthesis gos Process, obtaincd
fron the visit and fron subscquent study of captured docunentse
There statenents in this report are at varionce vith those in
Ref.l, thc present report should bo assumed to be more correcte

PERSONNEL :
The following visited the plant on Moy 9th, 1945:

Dr 1. Hollings and Mr GeUe Hopton «(Gas Light & Coke Corpany)
ir T.F. Hurley EFuel Research Station)

My L.L. Tewmon (U.S. Burcou of Mines)

Dr R.J. Morley (I.C.I. Dillinghon Division)

The following visited the plant on Moy 1lth, 1945:

Dr i.J.Ve Underwood (U.Z.)
Mr J.F. Ellis and Dr R.d. sorley (I.C.I., Billinghan Division)
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The following rerbers of the staff were interrogated:

Dr Schneeberger : Director

Dr Schneider . Director and power plant specialist
Dipl.Ing. Dassow :lonager of gas plant (s or Dassau)
DipleIng. Schiiltz:Monager of Fischer Tropsch plant

A1l staff intorviewed were very co-opcrative, but the Mission received
the irpression that the technical standards of the staff were not

as high as thosc of other plants visited. The plant was shut-down at
the time of the visit, and had been out of cormission since the last
air-raids.

GENERAL INFORMATION ON THE FLCTORY

The plant was built in 1933 and was intended originally to
operate for Fischer~Tropsch synthesis only. Later a hydrogenation
plant was added, hydrogenating natural oil and bituninous €foal tare
The plant was unique in that synthesis gas and hydrogen were produced
by the Wintershall-Schrnlfeldt process, which was essentially a
gasification of brown coal in the entrained state.

The factory as o whole had a bad reputation in Germany,
presunably due to the extreme difficulties encountcred during the
first 18 ronths of running. The state of the factory became so
bad that in October 1939 I.G. cxperts from Leuna (7 niles away) were
brought in to help put matters right; the periodic I.G. reports
(Ref.2) on this work gives a very illuminating account of the factory
at this time and certain points are worth noting, in order to
appreciate that the difficulties were by no ncans all the result
of the use of o novel gasification process. Apparcntly the whole
factory was vory badly designed and cngineered, was poorly staffed
and weokly manageds There was poor design and poor workranship by
several contractors, notably by Koppers in the regenerators, Bamag
in the alkacid plants and others in the La Mont boilers. Originolly
the civil engincering, notably drainage and surfacing, was very poor
and therc was no provision at all for protecting any plant against
frost, The various stages of the factory werc often quite out
of step, so that spares werc cithcr too numerous or else non-existent;
inadequatc provision was nade to keep a supply of stean to the factory,
when synthesis gas and producers werc shut down and not producing any
dry dust or any weste heat steam.  Moreover since the novel
posification preccsses required more than the usual amount of
rnodifications in the first few months of running, they caused a heavy
drain on what skilled labour there was, and so the factory could not
be got out of the rut. There was o severe shortage of skilled
engineers and foremen and the labour was mainly inexperienced, and
as can be imagined discipline and moralc werc poor. In fact the
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whole reads as a classic cxample of how not to design, build and run
a factory!

At onc tinc I.G. had 7 staff nen, 25 foremen, 140 tradesmen
and 15 process operators at L#itzkendorf, trying to bring order into
the chaos., Gradually the position improved and the worst was over
by the spring of 1940, olthough cven in 1945 C.I.0.S8. investigators
still got the impression that technically the standards of the factory
were not as high as thosc of other plants visited.

With the above o a backsground it will be realiscd that the
Schmalfeldt process has not had a happy infancy, and it is quite
likely that in better circumstances and with better technical
attention the process would have been better developed todaye

AIR=RATD DA IAGE
Whilst the factory as a vholc was very badly damaged and
sconed unlikely to run again, the gos plant itsclf was not so

D

badly danoged and could readily be inspected.

STAIDARDS OF TASUREMELT

211 zas quantitics arc ncasured at 0°C and 760 rms Hg, the
standard figurcs uscd at L#tzkendorf, unless otherwise stated.
Weiphts cxpressed as t signify netric tons or tonnes. Heat units
arc generally expressed as T cals (=1,000kg.cols).

GENER..L INFORMATION ON THE PROCESS

The designer, Dr He Schinlfeldt, was once a director of
Wintcrshall and lived at Ifttzkendorf fron the start=up in 1938 until
1940; he is now helieved to be living in the Kassel arca. Previous
to this plant therc had been an cxperinmental unit at Ruhland-Schwarz-
hcide (Refe6), which is probably thc sone plamt referred to in Bef.l
as "Rihlen", probably o mistaken spelling of the place mentioned during
interrozation. 4s far as is known there is no other large-scale
installation.

The principlcs of the gosification process were as follows,

The heat of rcaction was originally supplied solely by burmning

producer gas in one of two regencrators, uscd alternotely, the heat
beins stored in chequer brick until given up to a mixture of recycled
synthesis gas and stecan; however since the increased gas requircnents,
following the start-up of the hydrogenation plant, heat had also been
supplicd by burning oxygen in the recycled goses. Dried brown coal
dust was fed into thc recycled gas and steany, heated to over 1,000°C, and
nainly gosified whilst entrained in the gos strean,as it passcd up and
down two large scenerators in serics, The scnsible heat in the finol
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gascs was used to dry and disintegrotc raw brown coal, fed into the gas
strecan as luips; the sudden heating caused decrepitation and the
particles becare entrained, The dust was separated fron the gas
strean and partly uscd for naking producer gas, the rest being fed

to the gonerators. Part of the synthesis gas was led off, cooled

and scrubbed and roprescnted the moke, whilst the remainder was
‘rocirculoted, primerily to act as a carrier of heat from the
regencrator to the gonerators.

Producer gos was also made in a separate installation by
gasification of cntrained brown coal dust but there was no recycling
of gas or usc of oxygen; oir, stean and dry coal dust were fed into
& tower and the scnsiblc heat in the oxit gases obstracted by waste
heat boilers. The bulk of the producer gas was used for heating the
regenerators of the synthesis gas units,

There were four synthesis gas units and five producers, with
usually onc of each out of action. The plant was very spacious,
considering its capacity, although it was nade up of relatively
sirple picces of cquipment, The four synthesis gas units, with
regencrators, stacks and washers occupied an arca of about
100 i x 30 n, with thc vessels about 20-24 ne highs The gos boosting
housc was outside this area, whilst the producers occupicd a
separate site,

The original designed output per synthesis gas unit was
20,000 K?hour, but the raxirun obtaindble without using oxygen was
nomally on%y 15,000 i¥/hour. When using oxygen the naxirun output
was 30,000 !i/hour, although more usually 20 to 25,000 “/hour were
produccd.

The maxirmua output of a producer was obout 30,000-35,000 5?hour.

MAIN FEATURES OF THE PERFORMANCE

The two moin features which caused opcrating difficulties
were the relatively high content of orgenic sulphur ringecorpounds
and gun=forming corpounds and the difficulty of recmoving dust fron its
suspension in synthesis gas ond produccr gas. Troubles in the Fischer
Tropsch plant due to sulphur ring=-compounds and gun=forring compounds
arose presunably fron the fact that about L0% of the gases evolved
during drying and corbonisation was in offect not rccirculated,
since about 40% of thec synthesis gas nixturce was led off from the
systen before the rcgencrators, where presurbly a good deal of
cracking of such corpounds occurred. Sulphur ring=cormounds are
difficult to rerove by catalytic action, but it should be noted
that for the last fow weeks of operation active carbon had been
used in the purification train to remove these undesirable impurities,
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and this it was claincd had produced o narked irprovenent in the
Fischer Tropsch plant. Again it should be noted that these
irpurities werc not hormful when the gas was to be used for hydroge-
nation.

The difficulty of reroving dust from its suspension in
synthesis zas and producer gas coused very poor corbon cfficiencies; -
indced ot least onc=third of the carbon in the rew brown coal left the
systen as a sludze, formed in the gas washers, This incfficiency
nowever was not quite so serious as it sounds, owing to the cheapness
of brown coal, which at I#tzkondorf cost only 1,80 to 2.20 RY/t;
thus the carbon loss in itsclf increcascd the cost of synthesis gas
dircctly by only above 2 Ri/1,000 i2,  Howevcr dust also caused nore
or lcss sorious difficulties duc to fouling of washers, blowers,
disintegrators and waste heat boilcrs.

The three noin advantages claimed for this process over other
gasification processes based on brown coal, viz. the direct usc of
row wet brown cool, @%e suitability of dusty fuels without briquetting
and the gasification of tar formed, were closcly connected with the
troubles duc to irpuritics in thc synthesis gas. Gasification with
cntrainnient did nod oppear to have any great advantages in itself;
rcoction spoccs werc very largc c.ge in corparison with Winkler
generators, and difficulties with dust would bec very serious with a
dearcr sourcc of fucl.

Noverthelcss it camot be denied that the Schnalfeldt process
as developed at Litzkendorf was o viorkable process for the nanufacture
of synthcsis sas ond hydrogen fron cheap brown coal and at any rate

nay be regarded os especially useful in extending knowledge of what

[

can ond vhat connot be done in gasification processcs.

DESCRIPTION OF THE PLA4NT

Fisures 1. and IBshow a rough layout and arrangcnent of
o synthesis gas unit, whilst Figure 2 is a diagrarmatic representation
of thc flow, ctc. Figure 3 is a photograph of one end of the synthesis

zas plant, taken during the visit, Figure 5 is a rough 1ayogt of a
prdducer cos unit and Figurc 6 is o diagrarmotic represontation of the

flow, thﬁc individual items of plant will now be considered in turm.

Conl Preparation

e smeeEsA ] was obtained from o neighbouring open mine. 15
was clevated and crushed in hammer mills to all below 20 rms.
Evorything passing the mill dropped into a raw coal bunker, fron
whence it was fed by Redler scrow conveyors (one working, one spare)
through star feeders, dropping into the side of the botton of the
gas drier. The contents of the bunker were kept under nitrogen
DrCSSUrC,
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Typical analyscs of the raw coal were:

as rccceived dry basis
Hz0 50=5ls6 C 60%
Ash 5—6% H L%
Tar L= 5% 0 13207
Total S 2=2, Sﬁ S 3/
Vol. S 1-1 /5( N 17,
Cal.val. k.cals/ks (not)2300-2h00 Lish 12

The tar content was rather low for brown coal, and so the cocl was
not well suited to the normal treatment, i.c. corbonisation to
recover tar for hydrogenation, with usc of the cokc in Winkler
gencrators and boilers.

Gos Drier

This was merely a vertifal brick-lined chimney, 1.2 n. I.D.
and 22 n. total height; +the heisht from coal inlet to gas exit was
15 n. The crushed raw coal dropped straight into the drier without
any conveying gas; two inlets at an anglc of 30° to the vertical were
available, one working and onec sparc; coach was stean heated to
prevent sticking of the coal, but were brick-lined ncar the drier
itsclf. The cool nmet the upward rising synthesis gas and stean, then
at about 1,000°C;  the sudden heating caused the formation of a
stean pressure insidec cach particle, resulting in decropitation,
and the fine coal becane entrained with the gas.

No spocial mixing of coal and gas was attenpted; coal wos
nerely fed throush the sides of the drier and the high turbulcnce of
the gos, vhich had just passed round a bend, together with the
explosion of cach particlc, werce sufficicnt to give good nixing.

. The final temperaturce at the top of the drier was 200° to
300°C. At full output thc dry gas rate cntering the drier was
about 90,000 l?hour, so thnt tuklng account of the stcam proscnt,
calcdlatod in Appondix 2 as 91,500 [/nour, the average actual
vclocity of gas throush the aricr was about 100 ry/sec.(agreeing with
o staterent of Dassow) and the time of drying 0.15 sces. Normlly
however the velocity was ncarer 70 1/scc. ond the tine of drying
0.20 scc.,

Dust Scparation

The synthesis gas and dust mixture leaving the top of the
drlcr at 200° to 300°C passed through o rough classifier, where any
large picces of coal were separated: these werc sent to scparate
harver mill, and roturned to the drier; (presunbly they were not
rcturned to the raw coal harmer rills, becousc the nixing of
hot dry coal and row brown coal would have caused trouble).
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The mixturc then passed through a sirple cyclone to effect the nmain
scparation of duste According to Appendix 3 the dust content of

the wet gas leaving thc drier was 150 to 200 g/'Y, and that of the

wet gas leaving the cyclone was about 30 to LO g/Y, so that the
scparator and cyclone had a combined cfficiency of about 35 to 90%e
Even so this inefficiency represented a serious carbon loss from the
systen, since all such dust had to be removed subsequently in washers
and could not be recovered fronm the resultant slurry. In this way
sone Lo)to 13% of thc carbon in the raw coal was lost (Sce Appendices
2 ard 3).

In 1942 it had Dbecn plamned to install rulticycloncs to reduce
the dust content of the gas to 6 z/i° but this project had never becn
undcrtokene Dust rccovered from the rmlticyclones, of coursc, could
have becn rcturned for gasification,

The dry coal dust contained somc 13 to 20% ash and 60% carbon,
The ash content was higher thoan that of row brown coal without its
water, because the dry coal dust contained nearly all the ash remaining
from the gasification of dry coal dust fed to the generators; the
carbon content however was the sanc as that of raw brown coal without
its water, presunebly because sone oxygen and hydrogen were given up
in the dricr. Therc was of course a large ash purge fron the
zenerator syston in the dry coal dust fed to the producers.

Ho firurcs werc availablc for the grading of the dust.

Dust Handling

Dry coal dust fcll from the cyclorne into a bunker, at the
bottom of which were star-feceders, passing dust into pneumatic
lincs, working on the cjcctor principlc. Hitrogen was used for
conveying dust, at a concentration of chout 3 kgﬁﬁ, to the producce
zas bunkers, but synthcsis :jas wias used for conveying dust, at a
concentration of about 3.8 k3/13, to the synthesis gas units, since
the conveyiny gas actually cntered the gencrators along with the
dust: this syntheosis zas, anounting to about 10% of the moke, in
cffect recirculated through the generator system, but not through
the pegenerators.

Rather nore dust was scnt to the producers than rcturncd tr
the geacrators, the cxact proportion deponding on output.

Resencrators

These were brick-lined towers, 7.1 ize 0.D, 5.5 T, I.D.
and 24 1 highs Two werc provided for cach synthesis gas unit, one
being hcated up by produccr ~as whilst the other was giving up its
heat to the recycled zascs; they were changed over autormatically
cvery cleven minutes, with a purge to atmosphere of 1 minute after
heating up.
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The design of thesc regencrators was obviously bascd on that of
air preheaters usced for blast furnaces. They were filled with
chcquer, :ade of high quality brick, such as sillimanite or silica,
to & depth of 17-18 . Two designs of chcquer had been tried; one
& Brassert type and the othor, which had given better results, a type
nade by Messrs Didier, of Berlin.  The Didicr type, known as
"Schieffer-Strack", consistcd of hexaronal blocks, about 123" across
and 7" deep, each having cbout twenty 14" Qiemoter vertical holcs,
spaced at 23" centrgs. 4 plan vicw is shown in Figure LA, The
surface grea of the chamnels fron thesc dincnsions arounts to,about
11,500 Mg/rogcnerator, a fisure somcwhat in cxcess of 8,540 M2, as
quoted in Ref.2 (Iton 83) for 1940. Those bricks wore carefully
stacked and lined up, so that the holes come in line. The lining
bricks werc well-finished, so as to permit the rinirum arount of
cenent to be used, It was stated that there was no trouble due to
dust deposition in thc chequers and that the bricks stood up very
well to thc conditions. Mo figurcs werc available for the dust
content of clean producer gas or recirculated synthesis gas.

Prcheated air and producer gas were fed into the top of the
resenerators throush ring rnins, Fluc gases lcft the botton of the
regencrators and cntered an underground line, cormon to ‘the two
rejencrators, leading to o stack; no wastc heat boiler was installed,
but onc was projected, Recycled synthesis gas, saturated with water
vapour at 02°C, ontercd the botton of the regenerator and left it
through the cupola at the top, on its way to the first gencrator.

The mexirun brickwork tciperaturc was 14,50°C at tho top.
The average exit fluc gas temperaturc was 450°C. The rccycled
gas cntered at 82°C and left at about 1,300°C.

Doublc isolation valves werc used on cach fluc gas and
recycled gas line, with the portion betwoen valves autoratically
vented to atmosphere,vhen the valves were shut. This was a safety
neasurc, but usually it was found that the valves were a good enough
seal, The isolation valves on the air and producer gas were
not seen, but thesc may also have boen double,

In linc diagrans in Refs. 2 & 3 valves are shown on the
linc fron each rerencrator to the Tirst cenerator, but by an oversight
details were not obtaincd during interrogation. Working at 1,300°C
the duty would appear to be arduous but nowhcre is there any mention
of aifficulties encountcread.

Originally therc had been sorie trouble with erosion at the top
of the cupola but this had becn curcd by constructional chonges,
aiied at making the lincar velocitics of the zas in the cupola and
off-toke pipe norc nearly cqual.
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Rirst Generator

This was a brick=lincd vessel, 5.5 n I.D. and 24 n high.
The special design of the cupola, with its falsc roof, is shown in
Figure 4B. Dry coal dust, conveyed by synthesis gas at a pressurc
of 2.5 ats, was fed down through a passage in the centre of the cupola;
in this way it was kcpt out of contact with thc walls of the vessel,
where it would slag upe The hot recycled gas ond stean nixbure
fron the rerencrators was fed through ports in the falsc roof of the
cupola,

Oxysen, saturated ot 82°C, was introduced fron ring mnins
through ports at points ncar the top and niddlc of thc gonerator;
ncar the botton,stecan as well as oxygon was adritted, to avoid slagzing.
The terperature fcll from 1,300°C at the top to 1,000°C at the bottore

Sceond Gcncr&for

, This was also o brick-lined vesscl, 24 n high and having on
1.D. of about 5.5 m. On threc units it was divided internally by

o vertical wall, but on the fourth unit it had no such division wall.
The division wall wos shaped as shovm in Figure 1, beins curved towards
the inlct ond possibly hotter channcl, a device presunebly connccted
with considerations of strength and cxpansion; the two portions vere
of aporoxiiately cqual arcc. Tn the unit with no division wall the
4as was brought down to the botton of the drier by an cxtcrnal pipce

Onc-third of the total oxyren wias added near the botton inlct
of thc zonerator, whilst steon was added os required at various points
in order to control torporaturcs and evoid slagging. The ain was to
naintoin terperaturcs throushout at about 1,000°C.

In the opinion of Dassow the central division wall was not
nccessary; the unit without it worked just as well. This is
wnderstandable, since the division wall save only higher turbulence
and increased lincar volocitics but no greater contact tinc. He
also scid the sccond sonerator was not really requircd if the output
was not too hizh, but was ncccssary for thc hisher outputs using
OXY{Che This indicated that zasification was substantially corplcte
after the sccond gencrator.

Gosificotion Timcs

Fron the data ziven it can be deduccd that the approxiratc
zasification tine (time of contact of coal inA§cnorators) was L.5 sccs
at 30,000 #/hour make and 6.0 secs at 20,000 it/nour.
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V/ashers

The reeycled sos had to be coolcd and dedusted in order to
avoid troublc with the blowers and to avoid slagzing troubles in the
rcegenerator, Each wnit had two washers, onc working on recirculated
ses (about 50-60,000 /hour) snd onc on synthesis sas (sbout 25,000 /nr).
The washers were the samc size and took the samc water rate, despite
the difference in gos rate. A typicel arranzenent is shown in
Pigurc 4C.  Eoch was 5.5 to 6.0 @ I.D. by 22 n total heirht.  Eoch
was divided into two scctions with its own water circulating systen,
cach scction beiny packed with six trays of stacked 80 rr. spiral
Raschiz rings. About 75053/hour of water were circulated round the
botton section, rcnoving the bulk of the dust; o purpe was naintained
on this systen to kee» the solids concentration at about 30-100 /1
Sirdlarly 750 Hyhour of watcr were circulated through the top scction
but olso throuch o water cooling tower.

The object ol dividing into two the cooling and dedusting
in each tower was presuicbly to remove the bulk of the dust in the
lower portion, sendiny the purge to vaste, whilst reroving the bulk
of thc heat in the top powrtion, whore the relatively clean conditions
cnabled the water to be passed throush a weter cooling tower and
re=-uscd.

Sc lonz as the water quantitics were mointained no trouble
was cxpericnced with chokage of the packing with dust.  Howeyer
ot cach six monthly shut-down the rings werce reroved and washed,
This job for cight washors on thc synthesis sas units and five on
the prolucers kot fourtcen day nen continuously crployed.

Syhthesis gas to Lo recirculated left the washer saturated
ot o temperature approaching $2°C. after boosting to 0.15 ats. .
cnamount of live stecam roughly cquol to the vapour in the soturated
ces vas added, and the nixturce passed {to the rcoencrators.,

Blower and Control Housc
This building at the end of cach unit houscd the autoratic
control gear for the valve changce over aond olso blowers for boasting
synthesis sas, recircenlated s, oxysen, nitrogen, cte.

Prcgsurcs
The gos pressurc at the botton of the reocnerotor was

0.150 atsese Sincc the prossurc at the point of entry of coal into
the dricr had to be kept very closce to atiwspheric, to prevent gas

looking back up the coal fced line, the dricr ond washers had to be
run ot a pressurc below atmospheric;  the pressurc at the top of the
washers was cbout =0.020 ats.;. but this varied with the cleanlincss
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of the washcrs. The pressurc in the dricr was controlled by a
darpor, located between the sccond gencrator and the drier.

Control of Hp/CO Ratio

This was controlled ot 2.0 by adjustment of the stean to gas
ratio. Calculations in Appendix 2 indicate that the steary/gas ratio
was about 1.0 at the cxit of the driecr.

Synthesgis Gos Anolysis
This was ns Tollows:

With Oxyren Without Oxyrzen
'co 25% 27, 5%
Ha 49.5% 555
CO4 18 % 10%
CH, 3 5 3%
Ng 5 5 3%
HeS 1.5% 1,5§

Dust Losscs and Carbon Balances

#s in the Winklor proccss the high dust content of the noke
gascs introduced large inefficicncics ond some tcchnical and nechanicol
difficultics. Dust losscs were a very undesirable featurc of the
process, and no doubt an obstacle in the way of new installations.

Carbon balanccs have been calculated in Appendices'l and 3 for
threc periods - early 1942, wholc of 1943 axnd whole of fApril 1944,
Taking; the synthesis gas units and produccrs as o wholce the figurcs
for ecarly 1942, whlch wcre uscd in a Wintershall rcport éRcf 4) and
which Dassow thought were rather optinistic, show that 26% of the
carbon was lost as dust; the figurcs for the whole of 1943 show that
39% of the carbon did not appear in synthcsis gas or produccr gas,
whilst the fijurcs for thce whole of April 1944 show that as much as
L3.5% of the cnrbon did not appcar in synthcesis or produccr gose
The figurces for the whole of 1943 arc probably the rost reliable a
taking into account othcr possible losscs of carbon we can say
that at loost onc=third of the carbon was lost as dust in synthesis
zas and produccer [osSe.

It was stated thot the washers reduced the dust content to
3040 ng/f cnd that Theisen disintegrators rceduced it further to
23=25 rvi/l, If these firurcs arc true they represent o poor
perforaonce for o Thelscn disintezrator. There was & further water
wash before the th renoval plant (ulk£01d), which apparcntly
oxperienced little difficulty duc to dust,.
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Outage

Dassow stated that originelly there werc some difficulties,
nentioned in various places above, but that now thesc had been
largely overcome. 4sh and slag zroaduclly accwmlated in the first
gencrator and when oxysen was used the gencrator had to be cleaned
out cvery six months, but if no oxysen were uscd the plant could
be run longer. During thesc shut-dovms other naintenance work
was earricd out, such as cleaning rinzs in thc washors, repairs
to brickworks 4s 2 rule o shut-dovm would last 42 days - L4 days
to cool down, 14 days to carry out repairs and Uy doys to heat up.
The ash ond slag nixturce was vhite and very hard and had to be
chiselled out,

Produccr Gas Plant (Scc Figurcs 5 and 6)

There were five produccer units, each moking o naxdrun
of 30,000 to 35,000 l/hour producer gas, although nomally noking
lcsse Apgnin gosification of the dust was carried out with
centrainnents  Each unit consisted of the produccr proper, followed
by wastc hcat boilers, rulticycloncs, wash tower and Theiscn
disintegrator.

The producer was o brick-lined tower, 5 m I.D. and 24 n high,
with an internal division wall, very sinilar to that of the sccond
goenerators.  Dry coal dust was blown into the bottonm of the tower,
along with stean and oir, the mixture possing up one side and down
the other.  The uoxinur: teiperoture reached was 1,000°C. The
sesificntion tine (tiic of contoect) was about 11 secs when noking
30,000 -/hour.

The dry coal dust (18)% ash, 60% C) was conveyed fron the
synthesis gos units to a bunker by mcans of nitrogen, but it was
conveyed from the bunkcr to the produccrs by nmeans of air. About
15 t/hour dust was conveyed by 1,000 i/hour oir through throe lines,
cach 125 rms I.D; assuning ctmospheric pressure this corresponded
vith*a velocity of 7.5 ry/scc. and o dust content of 15 kg/'’.

Gascs from the produccr passed through a horizontal amd a
vertical waste heat boiler in scrics, reducing the terpcrature to
250°C, and raising about 0.5 t steay1,000 i’ producer gos to a
pressurc of 10 ats.gs Soiic crosion ot the inlct of the first boiler
was expericnced and this limited the running tine of o unit to
six imonths between overhouls; sonc slagging up clso occurred
at this point and at one tiic consideration was given to injecting
watcr just in front.
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Multicycloncs followed the boilers; the recovered dust was
blown back by copressed air into the botton of the producer, although
ot timcs sone was sent to the moin boilers. .

The washcr tower was 5 +2 5.5 1. I.De 2nd 22 L. high, filled
with ordinory 2" Raschig rinzs; in desisn it was very similar to
woshers an tho synthesis cas units, but the woter ratc was only
500 -</hour. Dassow said the tower weos too smell and passed too rwmch
dust. A Theisen disintegroator removedl most of the remnining dust,
and after nassing throuch a spray arrcstor, the goas was boosted into
the factory fucl -as system. Hore it was nixed with tall gascs fron
the PMischer=-Tropsch and hydrosenotion plants.e The chief consumcrs
of fuel zas were the regenerators of the synthesis cas units: in 1943
thcese consuied 735 of the T.cals in fucl ges, an amount only slizhtly
sreater than the total anount of producer zas nadle, So os o first
approxination it can be considered that in effect the producers were
run solely for the benefit of the synthesis gos units and hence all
the coal fed to dricrs of thc synthesis gos units and all the dust
fron the coal drying; plant, ctec., fod to the producers was in cffect
cventually consumed in raking synthesis sos, coven though over helf
thic dry coal dust was consuncd throush the mediun of the produccrse

The pressure vias 0.150 ats. 5. at the bottom of the producer
and (.000 ats.e. before the Theiscen disintegrator.

The analysis of producer oS wWos =
AL )

€04 127
Oz 0435
Co 16
Ha 165
CH,4 2%
Ny 53. T4

The above analysis yiclds o colorific value of 1,070 T.cals/i?
(not), but the average value for 1943 was in the official rccords as
1,046 Tecals/? (net).

Fror: fizures given in Lppendix 2 it appears that 35 to 45/
of the carbon onterin: a produccr woes lost as dust to the washers.
Lpart froix showiny; the poor efficicney of the rwlticycloncs this
ficurce shows that sosificotion within the producer was by no mecons
corplete, The dust content of gos cntering the rulticyclones wos
as high as 200 to 250 /12 wet zas, ond 150 to 200 g/t leaving then.
Presuniebly the rulticyclones did not renove more dust, becausc the
dust ot this stage was very fine, ruch fincr than the dry coal dust
Loaving the drier of the synthesis gos units. (On the Vinkler
sencrators ot Zeitz the rwlticyclones reduced the dust concentration
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from 300 to 60 g/if).

In Ref.b Koppers refer to the Schmalfeldt producers as heing
little wmore than distillation and cracking units, with practically no
sosification of solid carbon; calculations in Appendix 2 confirm that
this is no exagmeration. The "causc of this is uncertain, but may lie
in the fact that 21l frec oxyren has disappearcd by the time the coal
particles have been stripped of their volatile nmatter, and the
subsequent reactions between Hy0, COz; and thc cokc particles arc
corparatively slow,

Coal Dryinz Dlant

Thrce of the boilers installcd in the power plant could usc
only dry coal, and a coal drying plant, fired by coal and producer gas,
was installed to provide this dry coal. The plant was also used to
a certain cxtent to supnly dry coal to the producers, when for any
rcason the driers of the synthesis gas units werc unoble to dry enoush
coal,

rucchascd Coal Dust

& snall quontity of dried brown coal dust, containing 12j Hp0
and 53% C, was also purchascd and uscd payxtly on the boilcrs and partly
on the producers.

Labour
Dassow zave the following figurcs for labour.
Process: Synthesis gas 130
Producer go 30
Coal transport and preparation 70
Total 330
Mointenonce: TFitters and labourers 30
Bricklayers 10
Electricians 5
Instrurcnts 5
Total 100
Split of 180 Process Workers for Synthesis Gas Production
(2) Shift Mon Men/shift/unit  Mon/3 shifts/3 units
Chargehand (Vorarbeiter) 1 9
Leading=hond (Schichtsflihrer) 1 9

Autonintic Control (Stecucrhaus)
and air heating

Cupola operator

Reeyeled gas blower's

2lant fitter
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(a) Shift ilen (Cont'd) . Men/shift/unit ilen/3 shifts/3 units
Control roon (Korrandohaus) 1 g - '
Autonatic valves 1 9
Dust conveyors 2 18
Haimer nills 2 18
Raw coal bunkers 2 18
Gas, air, oxygen, nitrogen

COrpressors 2. 6

Gas blowers 2 6
0il purification 1 3
Leading~hand for belt conveyors 1 3
Total shift nen 153

(b) Day Men | 3 units

Colurm for cleaning washer nings (incl.
rings from producer washers) Ly
Cleaning dreins, gos lines, plant 10
Janagenent office , 3
" Total day men 27

The shift men worked 56 hours/week and the day nen 60 hours/
vicek.e ifost of the rien were Gerrian workers.



