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Turing wy stey in Schwrrzhelide, sil questions related %o gynthesis
porations, including the zas purificaticn, condensation, and scbivated
cearcoal have been digcussed., Ths felloving iz a summary of the

e

.

information obtaineds

1}o Guzlity of the Casalyst
A). Reéuction Vaiume .
The reduction vaizne of the catzlyate provided W the catalyst factory
is ~ £0%. The lower value of reduction in the previously
delivered pure cobslt—therium catziysts was indreducsd with the nagnesium
o 2, which producsd $00 grest difficulties of starting
h { ivity of these cabalysts. The only
£ 32 less reduced catalysts consisted
; % Lons results cbhained in the exper—
inental laboratories. Coinlvets made at the Schwarzheide catalyst factory
aeti

-

ion values. They vary betwesn 49 and 614,

Pebruazy 1%4 56%
Jammnory 194 54%
Yovermber 1943 58%
Bven whe consid(ving the diiTicuitiag in sapling, th2 varissions
in tae individusl wnliues are ssaller Shun ours, The rednecticn conditions
here in uss are ept conztant and sro as follews:
20 g 1 rvefuced for 50 minutes with 2700 wd/a of
ixlet temperaforo, measured sbtove the nass at
J80%, and fhe ou emparature boyond the mass at 367°, - These conditions
vere also liept du the reduction of the catalysis precipisated on burned
o

the i3 oFf
kieoelguhe and of ried experinmertal catalysts with s proportion of cohalt:
kiomelguhir of 1 ¢ « The reduction values in these cases aleo were kept
within {he same limitg, They believe in Brabag that a lowering of the
cobalt content in the synthesis reacior may In part te equalized by anm
increase in the redustion values, The results of synthesis in Schwarzheide
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aid the oxperimental remalte with the Brabeg catelysts in Rheinpreuspen
gpenk in favor of she Erabag catelyste, and 1t ig up $%¢ us to find opg
%0 vhat ox$snit cur redueing conditions are in accord with those in
Scbwarzhelds and whether an incressad roduction value would regult in
an baprovenent, especislily of catelwots of lowered codelt contents,

The men 2% the cataiyad Tactoxy, of the synihesic and of the
experinontal depariments exphasized in particular the absence of any
8zxcy knovwledgs betvesen ths redncéion valuee and the activity of the
catalysts, nor betvesn ihe degres of liquefaction and the age of the .
raactor, Tests cn these relatlonchips ave pleaned. Comparigon of
about 100 reactor chazges, carrled over a long pericd, have failed o
glve any clear abewsr. The reduction values have in many caeges been
releternined after the expbying of the reactors, apd the resulig wore
found to be the same as when the reactors were first started. '

The experinental departnent ic at presant conducting experinments
cu the effect of &he redaction valus on the catalyet stmcturs, Dr,
Erfpolin is naking use i1 thie investigation of X~ray snalyeis ard the
electron microscony, : . o

B). Shape of Catalyste,

The abrasion of ihe Brabag catalyetn is offected by the propertics of
the kieselguhr, Burned kieccelguhr heg givea particularly fevorzble ‘
reeuits in this comnsciion. With the usual method of preparation of ,
catalyets, the abrasicn resictauce with unreduced riscea amounts to 15 -
16f/month, with the reduced particles - 228, They are redotermined
Tor avery remcter charge. The screon analysis of ¢he wnreduced catalyst
particles given %0 ms, and covering about 100 reactor char:zee, wera ax
followa: ‘ ' :

1 zm and finar about 1%
1=2mn ®
2~ 3 nmn * o 48%
over 3 mm L.

The catalyst particiea laxger than 3 ma zpe of a suitable size, pince
they have boen obtalned Tith a rectongalar screen wigh holes 1 x 2 mm,
and thoy bezome 2 = 3 rn rarticle eize after Teduciisca. The nmansgement
steted that fyocdom of Yae catalyst from dusd mise be Particularly
emvhaslzed, and that improvencnts in 4he ecraening reduced the regi stenos
of the cold reactor chatiber from the original 100 and over um water column
with & 1000 pd gag tharupa%, o 80 nm wajer solunm. Rseistances of the
individual reactor charges are go uniform, thet any adjustmenis of the
reacter load are rarely required., The catalyst factory explaing, that
the tws screening plants in operntion produce a materizl with different
dust contents. They havs no explansiion for these differences, vhich
mast be the result of small differences in the screen vibrations, because
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e two fzetallstions hore been Wails ety alike, The Schwarzheide
ery 3 sed $3 50% of ita ¢opacliy, and almost the waole of the
roquiroments can be med a4 the onoe #erzening instellation which vor¥ks
& o 9

ially ozidized, havs been cteerved
i Schysrzheide as well. Exhzastive siudlsn have shewn, that thic ozidation
%altes place vhon the trough 4s eaptiod into he bucket, becavse the '
amcunt of nitrogen in %he trovgh and the bucket was ingufficient, Aftar
the ni‘:;rogen connectionr at the trovgh and the tucket had besn incresssd,
in Size, ne pore gray verticlez could ba chserved, .

s P ~ PN " R A 2 Y
Lray catalyst pardiclea, i.a, D
. 2
o

C). Double Precipitation

Tao question of the exiens bo vhich the double precipitaticon of the
cobalt soluticn ig effectlve as moans of improving the quaiity of the catalyat
ig belng sbudied hers a% present. 4 #ingle precipitation had been uged
hers tantatively 8everal years ago «nd been found then tnsatlefactory,
but afier raming some rrelininory %tosts last summer, about B0% of the
reactor charge consicta now of catalysts which had been precipltated bus
once from golution. So Taw no chanzes in $he catalyst activity have
been noted, in agreonant with the experinmgntal results of the preceeding
Summer. The opposite rosulis fevnd nt the earlier date are at present
erplained by impurities' in ¢he syathosis gas and by failures in the
hydro;;en:-'tian, aspecially towards the ond of 4%, vhen a greator amount
of impuritiss mas. introfyced into the cotaly solution, s

D}. Density of Cobalt (Proporticn of Cobalt?)

Datailed studies ara nade in Brabag on the effect of the denaity of
cobalt, as has already tesn commnicnied at the Joint reeting of Jan,
12, 1934, Those teste have net yet hesn coxmpleted, but 1t can already
De said thag Turther reductions in %he cobatt content, as has been trisd
Y us and by Brebag are act to be rocomendad 0n the grounds of the larnge
scale fests in Schvarzheide. Tha exest Information will ba placed at
our dlsposal after she campletion or rapetition of the tesig,

2l. Synthesls '
A}. Carbon Mor sxlde - Hydrogon Proporiion,

The CO:Fz ratio mirs be kspt beltwaen 1:2,00 ang 1:2.05. It has boen
established, that whenm the ratio ig parnitted $o Arop, the yields ore
Tsduced. Txpeoriienss hrve nlss been run vhere the CO:Hy rotio wns
maintained at 1:1.85 - 1:2.00, While no changes in the specific Yieolds
hava in this cage been cbserved, as 1ong as operations were alwayre run
with the o ove proporticng, hisher» veactor temeratures hod to be
malnrtained with ratios toloy 1:2.0, than is norual with proportions
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Experiments made to clazify & raestic: cicate that stean aicne
5085 563 oouciion in the sseond stage, and that

rfal.  This however

2 - LR RE T Y I o % o
“8 Reroly g preliminasy SUBEIVOELOL sGarie ezperinents
. p s Lo PR .
conducied in Schwarshaid Be GBG tailed revort will be
R 3 - -

nadis later,

% T £ S T . P4 e . Bl XN M oo T ngm Te

Vie  Imtermedipdg. Raacsiwgbinn of the Coin yetar

& A
lighed for the firgt stoge. The catalyess
snted B0 nr > rea Livation after passing 250,000, = -

. » 800,000, 1,1G a2 of the CO~Hp ides), 8as age, The
rrincipal effect of this rezular intermedinie resctivation is 2 consziderable
lowering of the resckor temoera ares, 28 can be chservad in the nonthly
averoge values since the end of 1941, Several of the curves of contraction,
loade and temperatures for sbout. 200 Teactors charges in the first

stage show, that with ahout 1,100.00 iceal gas age, the temperature of

the reactors is botwecn 170 and 190°C, with & 57% contraetion, with the
syntbasis gas load of 1200 wm®/br. , ‘and the synthesis gas containing

around 30% ¢f active ingredients, The degree of liquefaction at these

low temperatures maet be particalarly favorable, according to %ests nade
by me in 1374, and it .is nok therefere surprising that Schwarzheide hag
achieved o considerable inerease in the specific yicld since the intro-
Guction of these indorpedinte reactivetiong, The poseibility of con=
siderable inmcrense in ths rgactor age nay bs an additional benefis

ef this procedure. twever, this bessibility hasg not as yei been
vtilized. Schwarzheids T hos begun only during thé last two montha
ralsing the zas ape without introducing any noticeable inecrease in the
average reacltor temparatures, B

e

sivetion ig done ot 170° @ with 18 -

e GAGL 73
18 B ad asw P BT dma s » ;
<8 EY ¢f oll/reactc v & 20iling range of 170 - w00 ¢,
13 . i - s IA 2 : - pr¥) 3 A - ~ -
“ite operation requirey . GOUL RIX }Urs,  The oil g supnlicd through.

2 &
QT - I wq S vy e § ey o em, T S Gane - - o LI B X
12 eproying ovif can, introduced i 2e waastor oa iwe orifice manifolds,

i
The finnl extracticn iz done with g

: ; i cnslidersbly higher snount of 0il,
Tha bydro.enstion wich fellows 1% offects marticularly Tavorably the
paraffin content of a3 amptied catalyet,

B Empiyings

The Tilling ane wntylng welgats of the individusl reactors have
beern determined for ssvers Foars in Schwarrzheids by a filling supervisor,
vwho transmitied these values %0 the cperator. These weights berait ona
to judge the degroe of cloardiiness of the reactors. TValues submitted o

’
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Brebeg has studled the quasiisn of $he uncertainiise of gas
Doasurcnentg ¢z the indivicoal reaciors, which have been obrerved
by other gencemns, Kz great deviatione 1 ave 60 far been found with
¢rifice maters, althoush a f2izly larze numbor of reactore have baon
standarized sith o plzton meagure of the novable aperinentgl convertsrs,

I% hos aiready beoen agutioned ¢hat the glight crusts in the upper
layere of the catalyst were the o3y &ifficalty met in the emptying.
Theee have been Principally observed in the unig reactors. It ig
hoped that thege difficaities wiil be overcoized by changing the mathod,
of starting, az wil te diseussed lnjer, Naturally meny renctors which
have been iAnJared by many Yoars of operstion zay offer other difficuitiesn,
a6t these do not increzse the time fop emwiying as we curgelves have
ebssrved on nany resctors used for tae usual gynthesip, .

The regular ang freguent reactivation, and chilefly the final hydro-
geantion has creatly reduced durirg the laet years the pareffin contant
of the used catalrats. The average paraffin content found in the catalyet
- Tactory was 2.13% in 1943, with the meximam content found during that -
yoar equal $0 4.53%. 1% 1s believod that the de-paraffination carried .
out %0 2 larpe extent during operations will also renove other undesirebie
metorials doposited during eynthesis oparation upon the catalyst, and -
this will also simplify the purification of solutiong a2t the catalye} .
factory, This extended de~paraffining will however primarily be
beneficial in facilitniing the ishor of arptying, ( : :

, The production of paralfin at the catalyst factery is go small,

that the sale of thie "lack paraffin' has been suspended. The oil

used inextraction s fiitersd with o yearly recovery of 600 w 700 kg, -

ef cobalt in tho dmst, It has been found that the catalyst losces wepe
sspecially great in zome of the reactors, which was an indication of

Door screening, I$ is reconmended $o call the attention of 211 synthegisn
actories %o this ssurca of lossen. Water carried out from the reactors

by the extraction oil i precipitatel in Schwarzheide with o sods, golution,
and about 200 koo of cobalt a Joar are also recoversd fronm this gourcs.

E). Starting the Haactoras

- In Schuarzheide 7 all ¢he rosctore must be started vith the gynihesic
gas I. In Schwarzheics II park of the reoasfors are started with synthesis
¢as {1 and kept ia the aecond staze for about 100 - 200 hours, beforas
bsing turned over %o the firet stoge, In this installation the Taactops
3y be operated as either the firet stage, or the gecond stage. Schwarz-
heide Ai1ffers in this respect from the othor works where the catalysts
are firet operated for varying lengths in the second stage and are then
connacted in the first gtage, end in some places sgain turned over from
the first %o the second stage towards the end of the opsrating period.

The starting with synthesig gas I is then as followsa: :

R T T U R
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@ 100% under gas pressure, 200 pmd of

¥he cabalvet vas e
Gas thropud and termeraturg,
128 nathsd of gtarting canses
oF %he reactors, and beeause
Ticuls, the starting todey is
22t is at the stayt of the action

: L& < L ®

B ' . - > . - 2 N
al 140% thig initial aotivity ig 7eimitted fo die dowm, and the %eﬁnpera'tm,e‘
2l Shiyput only vaissd af%er thie. Thisz methed of starting has pro=
esd & zood zewmmlt iy sone of S#e reactors recentl 7empiled of thelr
% B e g L : o L v EI '
USVDAYE Y. )

The gymihesie ranotors were gleo discussed in thig connecition,
> Eyn i a &
Crerntions envhasized thad the Dasi Tesulis were cbiained with the )
formorly installed hens tube rezetors excent for the great danage to the

fianed Twunile cansed Ty improper Oberations, The unit reactorg delivered

939 ~ 1840, are legs well constructed, which resulted in zn increased
repadr bill, Opintcme differ on whether the stean ig properiy led zway
in the wpper rows of tbes of the stall rzactors,  The overating -
deparinment €ives preference in new orders %o the return bend reasctors,
Attention has been celled to the refumn bend reactors used in the tesg ’
Uperations of the Bosnar Steinkohie, where the uprer row of tobes hag -

& separated stean cutled, I ghall ges information in Bergkamen at
LT e
E.-l.x’fs e

1478% oppertanity sm the best vesulis with these resctore,
8} Gasg Perificasion o
A).  Eleetrostatic filtevs : )

cussicng st the neoting of Jan, 12,
chronium nade by Harlterte
ers. It 1s no lenger possibla
iz intended ko Teplace

.t 2 shert iife,

‘g Indiviga Chambsrs ars CLezed wigh sildes, which show no
tracy of carrsslon, Tl 1% most be remerbered thad the synthesisg cas
to b2 purifiag contalnz a smail agweat of tar, whick provides some
brotastion szainagt Cigesion, The slochrizad equirment consists of
5 tronsforners for 4 chambers, with 11 ¢f {he chanbers operated ai
the sane motential, e time of ‘Eerasion of the synthesig Zae Ttlowers
connetied in geriss ave 12t $oo highiy gstinated %o be cno year on the
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B). Preiiminary Fuavificad

- 8Binge . eleotro Ti eparation, the
prelimings Fiecation o e small
sifar Qgg in Yhe s tn referred
0 the ol W FIAERE F Tgtaf.  The single
bower tpmmgies, fir fge Logw » SBe wrpgen gidition &> 0.3f.  The
towers oxe Filled with gyss dsnba Doos, 80 o Shi ok o33 of layer of 450mm,
The nothod zspeciaily sms sgsener Stelnkohis, consisting in
repacking the moss aftes 2 yogeh of use heg dbaen succossfnily
used for yeara in Schransheide, ore introducing ths slectrostatic . _
filters, this z‘cgz.s,mrg as 'f..ziczef";"‘s:;g the othervise Sraatly increassd ‘ ’
rgsistance of the inataliation, 4 cthod of speration has becn

N
refuined foday becauss the gas aputs have bsen. much increased over
these originally inte rded, permitting omay low resistances Suring pre—
lininavy purification, ‘There is sb , corrosion dn hoth installations,
notably of the supnoris and "colunrs)  and they are todey first o Ye
replncad in all of gha ;;..z:ﬁf?&rs, A gpeecisl lacquer (Copalit of tha G.
Goliadin Co. in Schoabarh) Bog besn weed with very good resulis,

(¥}
éa

C}e Fingl Purifipatien (Peinreinigung). .

The highly porous alkaline mass has been again discarded in the
Tinal purifisation. Tha reascn for it given was its shorg life, They

have confiined therefore tho rvesults oblained in our oxperiments, 19 - .
2ggregatos are availabli £60 & gas Yhruput of 180 190,000 padfay, ,
10 of which are squinped with insersad baskets, and 2 with sereens. |
Profercncs ih every rospect is given %o the agsresates with the ingsert
bagltet.  The losd amoun®s to 15,000 sméfhr, with a cepacity of 20,000
stpdying raquires on an gverose 140 hours of labor for

with pushing in the slides and arding with

B o woall 2iied light a3 well fs 2 o 21l burner
that time iu the preheate the Tire
= I have Jemd sut thel 3 eontaing
o7 a9 sng wvehesier T o 951 parificstion
, Longed tundlas ax iz¥, Toe
used final parificatios naas simpdy dlson A% Tresent
the final vorificat 38 e hydrogs: irification
in the pr g exzosed or & cerfain
langth of on bover vy wlth the
used {ingl soted fro ary siart of
ovarationa gt far a 0 $ong of

sulfur wi ¢ into cons ion the low
hydrogen Sah of L8 gos in 8 rzhgide, it
Tepresents good resulis and ilizatlon of the used up final
purificaiion nags, hag be ized that only vhen the inaert

I35
is in the first position oo results be obtained,
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. O\Iar at aus.r{: 98
is'a thf.,-e ﬁa;‘e installation fumizhad
el capacity ie 1.8 mILLION Reta, log,

u&f
10 7 7 i% fron 26 % 109, This gua.rn.nteeé,
performonce has af Sina w1ed,  The steanm QOIE-.QEE}_)U.‘.GH a2t timeg
is 11 te.” 200 :ﬂ**gim: of o TG realating woler ot 40° from the activaied

g
T al

-‘a‘c“m ig used as cooling water, and is hqwted o 46®, The
‘édze igaﬁaliﬂ’é:icm vithout the pbpi?zg and ergetion is 36,000 ¥,
ion and piping cosgs gre a;aﬁ?ecz.ably highse, - o
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ey 5o sﬁzsammsi is used principally in the conﬁ.e'zsatioa
of the gsscond stage 6f Schwazzheide II,. Some of . ity

30 thae vtammd, ate cecler of the second stage
nswilr ion ¥i.,\ The wzmciuc‘aicq of this water hag

» he end gas: from 25 = 29° 0 18 = 20°, . It

6; héﬁ;’ is -uwmg the temperature of watep by 1t inereases
vely by 4f. . e sddition of 7ator in the intermediate cooler
‘lowered the cirenlation wat c;c- :c‘:roeram;e by about 29, pem;t‘?‘im' the

=n¢= m"e wnne of 207, I asourate nfornn =r=r~ CﬂaZa be-given on the charessl
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