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Quantity: 150 tons per momth. . - o R

Sample: ‘No, 19.

Catalyst 5633

Use: Conversion. of paraffinic hydrocarbons to aromatics and is;
paraffins (HF and DHD Processes). o SR

5

- Composition:

Al503 o 95% _
. MoO3” ' 5% N reparabion:
- Nao0 up to 0.7 LG 1itres
: ; The
_Preparation: Technical alumina is plasticised in a kneader with A ir dried
e ac : v

14t41e nitric acid and water, then extruded and Tolled into balls. =T
are dried and later ignited at 450°C. Thi balls are then scaked in’an
ammonium molybdate sclution, controiled so as to give 5% Mol in the
1yst on subsequent drying. Bt

N

Catalyst 5780 (also prepared ot Tudwigshafen as No. 5954).

. . Use: Dehydration of alcohols, Intermediate product in the prod
of other catalysts. Co ‘ ' R
Composiyion: - e -
' . Al503 Gamma~form. :
Nas0™ (usual 0.03-0,04%) — less thanm 0.1%
Water - 43 — |

Preparation: 400 kg. of technical alumina (65% (A1203) is -dissoly Preparatic
in 410 litres of 50% caustic soda it 110-120°C and diluted with 600 1it: , '
of water to 1.35 sp. gr. The solution is ecooled and precipitated wi‘qﬁ
ritric acid at a pH of 6.5, then filtered, washed, resuspended, brought; ykneader, ther
back to a pH of 6.5 with NHq, washed and dried at 100°C, . (This inter : yand fine
mediate product is known as 5780 Z 100}. This nroduct is ground, Ppept _

with 1% nitric acid in a kneader, spread on a sheet, cut into cubes -and
dried stepwise at temperatures from 40 te 180°C (slow dryimg, 2-3-days
is finally ignited at 450°C in air until pitrate-free. .

Laboratory tests of catalyst activity aré based on (1) gbscrption
propane, (2) dehydration of isobutyl alcohcl at 350°C. )

Quantity: 100 tons per month.,

Catalyst 6067

N ' o d:purged wit
Use: Amine synthesis (very small amounts used). Catalyst 6069 18 .
preferred, o . Catalyst 6853
Composition: - e o - S S e ‘ Co
. _AlgO?L_l o Toe 50 : ' : 5 aromatic hydr
Kaolin 50%

3125 : ~ 116 .
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Preparation: See No, 6069. '
gatalyst 6069

Use: Preparation of methylamine from methanol andg ammonia,

Composition: :
cs and iso- A1s0 90%

: Kaolin (flctation to remove
excess 510 by a Sienens

electro-osmosis machine) 107

Preparation: 150 kg, catalyst 5780 Z 100 (ground) are mixed with
about 140 litres of water and 225 ce, of 52% HNO3 and 11 kg, of kaolin

en added, The mixture is kneaded for 2 hours, spread oh trays, cut into
ubes, air dried for 24 hours, dried 12-15 hours at 120°C end finally
ignited for 4~6 hours at 450°C, - . - - ;

eader with a
» balis. .- The
ioaked in an B
393 in ?he_ca Quantity: 10 tons per momth.

atalyst 64&8

'ggg: Dehydrogenation of n-bufane to butenes.

Composition:

in the produc

Al503 (use ordinary alumina for

iso-butane dehydrogenation) 90%
0,18 K20 2%
Cro03 . 8z

‘3) 15 diS_SO

5 - Preparation: 22,5 kg. catalyst 5780 (finely ground), 2 kg. catalyst
with 600-11 0 7 100 (as peptizer-binder); 1.53 kg. KCH, 1.63 kg, Cr03, 2.7 litres
pitated.with 05 (627) and about 7-9 litres water. are mixed for about 40 minutes in
nded, br &isneader, then formed into balls or cubes; dried at 150°C for about 16
{This inter= Sy and finally ignited at 450°C for /4 hours. .
ground ' '

f‘Ca"u.an’r.:i'.t;g: 100 tons per month.

Samples:  Nos. 68 and 49,
) absorpt ) ' Latalvses 6523

i

Use: Hydrogenation of phenol to cyclohexanol.
Sreparation: Gatalyst No. 3390 is reduced for 8 heurs at 300°C with

°gen (in situ; high space velocity, LO0-600 cu.m, /hr/500 litres catalyst)
Purged with nitrogen.

se: Comversion of high boiling aromatic middle oil into lower boiling
aabic hydrocarbons. Conversion of higher alkyl benzenes to lower homo-

- 117 ~
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Composition: Catalys’o 7187 plus 1,('6' HOOS.

Prepersiiont Catalyst 7187 is soaked in dilute a:'mmu_ molvb
solution so mode that the product after drying contﬁ;ns 1;: ef. H003,

Sammle: Ho. 11. : .

: e foll
Catalyst 7187 . . C : ShEro
’ i 1m suee
Use: Catalyiic cracking (atmospheric pressiure coaversion of *’16. Sl ce pr
oils into isoparaffinic gasoline). . -. A seding
. ’ e . Hngsten v
Cormositions ‘ : : araditic
T $i0, . .- 85,15 S peabricatic
Aleéj ) ‘ }-L. 9‘::",‘ : B iy cordin
: . : : erfect
Preparstion: ""e:-‘,ei{.“i.'s.l‘p~ (m.tn 70% Bi0s) and activated clumina ( . ad.of que
AL .0z, catalyst D780 Z ‘00) are mixed to a stiff paste in o kneader it tment was
%1%’5193 water and the addition of o small amount of nitric acld (sus : erating at
u.clent StOlCz’llO'J.EbrlCall}" to -convert l,o cf the AL.O; %o M(*OBJB  used

mass is allowed to -stond 24 hours at 60-70% C. to R ripen.' -
kneaded, extruded and formed into & mm. dalls, dried at lOOO C. and g ‘ An impre
at HOO® until nitrate-free. There is no humidity control during the : tiotlarly
. . coe N he short
Quantity: Planned o make 100 tons per month. ' - "ol lowing

Sammples: fos. 36 and 37.

[3

Catalyst 10927

Usey Licuid-phrose hydrogenation of bars.
- - =1

T .

Composition: 5% Fe on Winkler generator coke. “Dr. Wys
W, k . , Pure

Prepoaration: Winkler generntor fines are soaked with iron sulzh v
solution and then with =zn equivalent anount of canstic soda gslution, ! ﬁer to obt
concentrntlons beinzadjusted so. thht the final cried. -:rouu t contoing:

5% of Te. ) ) o . ; : J=0-to iner

Ammonis~Catalyst ( To number) .

Use: Amnonisz synthesis from hydrogen and nmitregen. Synoal cabal
(manufacture of clcohols from CO =nd Ho). :

Composition.: . - : g :
Fep03 % R 2 de
" Fe0 - - 20% : S . e e
20 1.2% ‘ o nsible fo

.Preg*.ration' Five -tons of pig iron -is melted Dy o direct blast of
oxygen. A cale contalnlng a mixture of 200 kg. of crude clunina, 50 kg Tn add
of aluminum nitrate and 25 kg. of doncentrated nitrie .._cz.é. is *ntroc'mced a
into the molten iron with continmued Dlowing with 02. The melt is zllowed great c:

to cool and is broken wp and screened to the desucd size. Qxygen con-
sumption: 7,000 eubic notres. ) :

Scmple: lo. 23 - Synol Cotalwyst.
- B T~ 118 -
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.¥odat JXATI. METALLURGY

Pt

G. Experiences with Hydrogen-Resistant Steels
The following information was cbtained at Leuna from Dr, Wyszomirski
nd Dir, Strombeck. For the early 250 ats, hydrogenation stalls a 6%
chromiun steel (N6) wes normally used, This had satisfactory hydrogen—
resistance propertles but its creep strength limited its use to pressurds
not, exceeding 2C0 ats. at 560°C, For 350 ats. stalls 1% molvbdenum and
tungsten was added to N6 to give a steel which was designated N7,
se additions improved the creep preoperties but resulted in difficulties
fabrication and in heat treatment, dolytdernm and tungsten contents
re accordingly réduced to 1/2% (N8) and the resulting steel was found
to be perfectly satisfactory as regards heat treatment which simply con-—
isted of quenching from 700°C., No annealing was necessary and no heat
der _ g%éatment was required after welding, The steel was sultable for vessels
: operating at 350 ats, pressure and at temperatures up to 550°C0. Tt could
be used for the cooler parts of 700 ats, stalls, .

o~
L

and igal ' .- An improved material was nevertheless required for 700 ats. operation,
- articularly in the preheater elements, V24 could not be obtained because

E-the short supply of nickel and a new steel (N10) was developed which had
ollowing analysis:-

Carbon

0.18 —~ 0.22%
Chromium - 3.0 - 3,64
Molybdenum 0.5 - 1.2%°
Tungsten ) >0.3%
Vanadium . >0.,75% .o

Dr. Wyszomirski explained the theory behind the developmeﬁt of this
Co ) « Pure iron-chromium alloys have a Very poor creep resistance but
 sulsh AR 2 can be overcome if the steel contains finely divided carbides, In
1tion; i e
iﬁai@é

T to obtain a suitable chromium/carbon steel the chromium content must
ited, Too much of this component tends to absorb the carbides and

L0 Increase the grain size of disseminated carbides thereby reducing -
tD resistance, :

_ The composition of N10O is very critical. A minimum of 0.18% carbon
pataly o Quired to give the creep guality bub’'a content of 0.22% must not be

IR _ zsried if welding difficulties are to be avoided, At least 3% of _

um is needed to give the necessary hydrogen resistance; more than

T this component has an adverse effect on creep properties, . At least

Bolybdenum is required to give a workable steel but the 1.2% has the

kffect as excess chromjum in reducing creep resistance, Vanadium is

2oary from creep considerations bub this conponent appears to be re-
ible for much of the difficulty which has been experienced in getiing -

 distribution of fine carbide grains in the steel. -

IN addition to careful combrol of the composifion of N10 the I. G

is ;gréat care to its heat treatment, It is first heated to 1,050°C and,.
zon ©0 o 2t has assumed an even temperature, it is cooled through +he range

- 119 -
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S00_600°C at a minimum rate of 25°C/minute, This is fo avoid the comp

gy

e to peariite, If this treaf} : ”‘.‘or Bt
is reheated %o 1T . : "

transformation of austenite via martensit
does not result in even properties of the steei it

and the process is repeated.

A special heat trestment bench was developed dealing with preheat

elements, A complete element was izid horizentally on a brick bench'ats
was so deslgned thal ez

ch leg of the preheater was immediately above
25 mm, vide slot which extended the full length of the element. Cén _ _ .
air could be injected through the slots by means of a series of jets; - + the Te
element was heated electrically by passage of a direct current and eve 5 "
heating was ensured by providing a removable insulated Qover_fitted
auxiliary eleciric heating etements. :

When the preheater element had attained a temperature of 1,050%C
top cover was removed and replaced by anh arrangement by which air cor
impinged on the preheater tube from above, During this change of cover
the preheater element usually cooled to 850-900°C, Rapid control cooll
dovmnto 600°C was then carried out by means of the sir jets,

Trials had been made with wateér for rapid cooling but this methor
found to be less reliable than the air cooling method particularly in
case of fin tubes which scaled badly under water treatment .

Finally the steel was given & secondary heat treatment consisting®
reheating to 680°C followed by slow cooling in air, ;

The I. G. claim that the above method of heat treatment results in
Teast a 33% higher creep strength at 560°C than is obtainable by oil que

ing. . ) _

Enamellinz of Preheater Bends

Lo

1t has been mentioned in an earlier section of this report thet- tToull
had- been experienced at Leuna with the erosion of prencater bends when it
ing at high paste rates. Ir an attempt to overcome this ergsiony ex?é
have been made with enamelled preheater btends. Difficuliy was experied
in getting an even distribution of enamel powder over the inner surface
the tube and in cooling the bends sufficiently rapidly to avoid an unevel
enamel layer resulting from the flow of molien enamel. ZEnamel ig in an
case uscless for pressures above 325 ats. Lecause differences in expans
in enamel and steel led to cracking of the enamel layer.

Chromium-Plated Injector Rams

Normal deliveries of hard plated chromium rems were found to be ver,
satisfactory for pressures up to 50 ats., reasonably good for working .
250 ats. but useless for 70O ate. pressures The makers tried o i mpTOVE
the chromium surface by high freguency electric treatment dutb littlé suc
cess ‘wag achieved. - L

1128 - 120 -
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laterial for Butane Dehydrog'ériaﬁiéﬁ Reactor Tubes

FF30, a 30% chromium steel with about 40% nickel and aboﬁt-Orlofiof'
rbon, was found to be satisfactory mechanically but it catalysed carbon
ormatlon 1nAthe eactwon, partlcularly at lcw Space velocity.

¢

i - «

teriél forfcatalytic cracking RegEneféﬁbrs

‘y

: For the regenerator of the catalytlc crack"rg dnlt Vhlch was, to be_i
;ected in the Kuchuk plant at Nledersachsweffen the I, G propo"d to use
s steel of the following compositions.. T

Chromium 0.8 -
Silicon 0.5%
Carbon 0.123 ~ )

onsisting

FReSt

-2
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Introduction o o o ‘ . ]
T - . ' a

| ¥=Practically the entire Blechhanmer staff left the plant.at the engl -

of January, one or two days before the Russians entered the area. T he ¥
ing a pre-arranzed plan, they congregated at Naumberg ebout 20 miles Trs
Leuna where an office was seb up' to arrange for their distribution to :
German hydrogenation plants., By the end of February, Naumber vias 50"
of -evacuees that the authorities insisted on the rémoval of the Blechh
people and a large proportion of: them went %o Vorhus, near Peine (Brun
The movement of these people was surrounded with a good deal of secrzcy
‘it was @isclosed, to their fear of being handed over to the Russians fo Two Vé
restart 61 the Blechhammer factory. The managing directer of Blechhamm
Dr, ‘Josenhans, was interviewed in Naurmberg and Dr, Kronig, the chief ch :
was interrogated at Vorhun, ' hand d-

700 ats. pressure hydrogenation of selected Upper Silesian coal.pro
vided the main source of liquid products st Blechhammer, Hydrogen prod
was based on gasification of medium temperature coke made by carbonisabig
of bituminous coal bricuettes., The tar produced as a by-product to coke
menufacture was obtained in two fractions by controlled condensation, 1 LU e
lighter fraction was sold as Navy fuel oil after topping off light petrd
and the heavy tar was used as a pasting oil component in the coal hydrogens:

tion process, S
o pirit anc

The original plan was to hydrogenate coal in the ordinary way, il.e.
recycling to the liguid phase stage all products heavier than middle oil
‘Before the erection of the plant was completed, however, it was decided”
to increase the production of Navy fuel oil by operating the liguid phase,
nydrogenation stalls in such a way that the production of distillate hea
0il exceeded pasting oil requirements. Blechhammer data on this method:
operation are of particular imterest because they provide a basis for as
sessment of a three-stage ccal hydrogenation process, i. e. 700 ats, 1iq
phase hydrogenation of coal to give heavy 0il, middle cil and petrol, 1ii
phase hydrogenation of distillate heavy oil to give middle oil and petroly:
and vapour phase hydrogenation of middie oils to petrol products. L

Another change which was made to the original Blechhammer plan was :
that as the shortage of aviation fuel became more acute, it was declded 1o
mske aviation fuel instead of motor petrol. D, H. D., butane dehydrogenal;
and alkylation units were therefore erected. T

‘Ten medium temperature carbonisaticon units were installed, each with
a design capacity of 275 tons/day of coal. These units behaved very satis
factorily and a throughput of up to 325 tons/day was achieved. The coal
was briquetted using sodium sulphite lye from paper manufacture as a bindirg
agent and the finished briquettes contained 2% of moisture and 12% of ash,
The coal had a carbon content on the ash-and-moisture~free basis of 83.5%.
The tar yield on carbcnisation was 9% by weight on the coal; the heavier Y2}
fraction amounted to 35% of the total tar,

1128 ~ 122 .



-L.CG. 7370
. The carbonisatien units were started up in October 19!;3;-" Before the
‘hydregenaticn plant was ready,.-the tar middle oil,- topped t6120°( in order

» ¥as sold as fuel oil and the heavy

to reduce the flash point below 8500
‘tar was disposed of to cther companies for use as:road tar, ete,

sa. . The hydrogenation plant actually insi';élled

’ s at " Blechhammer ingluded
wiles from our 1iquid phase stalls for; 700 ats. eperation,: - Each stall had:.®o
ion to’ GtHE yerters similar to those uséd at Gelsenberg,: The internsl diamet e

,000 m, and height 18 M, The irternal diameter.of tie reéctionjﬁgsge
Blechhamis a5, §§EO mm, and the reaction volume provided by four converters was roughly

t.’ Each had three
onverters and was designed for 300-350 ats, operation, The plant was
equipped with two vapour phase splitting sta
h and designed to operate at 300-350 ats,

- Two vapour phase pre-saturation stalls vere inétailed

-

1ls fitted 1-::]:‘1;11 two converters

:The ceal used for hydrogenation was- specially lsélec‘bed Upp
al' with an ash content of 5% and a carbon content
free basis of £0-82%, - '

er Silesian
on the ash-and-moisture-

ation. T It was originally planned to add two further sections to the hydro~-
ght petrd ation plant, each comprising two 700 -ats, liquid phase units, one pre-
al hydroge turation and one vapour phase splitting stall. With thase additions,

tg total cutput of Blechhammer was t0 have been 450,000 tons/ year of motor
t and 500,000 tons/year of fusl oil, '

T

piri

dddle of It was considered likely that the demand for fuel oil would decrease
I iccordingly, consideration’ had been given to the erection of one cr more
auid % 8ditional 700 ats. stalls designed for the catalytic hydrogenation of dis—
‘ _ %iat‘e ¢oal heavy oil to middle oil. The idea w2s to re-dictil distilluts
5

2k heavy oil leaving a 10% neavy residue which would be returned as pasting

sis for ag to coal hydrogenation., The distillate was to be hydrogenated over 8376
ats,. 1i abalyst at 700 ats, and at a tanperatuz*e of about 450e(,

wetrol, - : I . . '

and, petT The hydrogenation plant started up in April 1944 but by July, bomb

£¢ to other hydrogenation plants had resulted in such a large surplus -

ility of brown coal tar that it was decided to import this material
drogenation at Blechhammer, During the three months in which the coal
Lencgenation plant operated, it was stated that operation was extremely

5 actory,
- : It was found that for the hydrogenation of brown coal tar it was
each "ﬂt! : %358y to increase the number of converters in each of the vapour phase

5 2ils to four, It was found impossibie to cperate liquid phase hydrogena-

Of brovn coal tar at 700 ats. because the rate of hydrogenation of
Palts was so high that catalysts Gculd not be kept in suspension in the
123 Og- l 10n vessels., Pressure was accordingly reduced to 400 ats,
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L.

Details o* Co"v,l njdro e"latlon to give.Excess Hebvy Oil: _' '

The flowsheet shown in Fig. ZZIX was supnlied by Dr. Kronig., Toy,
simplicity, it rcfaors to operation with coal as the only ray material ;
Actually, the smowiit of Heovy ter which it was pro posed to introduce i
the ¢oal Da ste ot Blechhammer' vas comparatively small and would not- ey
1nIluence the flowsheet Tigures. "All figures are tons/hourl and refe;
the operation of. the total plant instalied at slechﬁa.mer :L.e. 413
phase and L vapour vwhase stalls. )

The coal was crushed and the first catalyst, iron sulnhate, was add
before drying. Drl Eronig ‘considered ihat better résulis would be ob
if the iron sulphate.uas addeo. as’a solution in order to obiain more
distribution. The nixture was then dried and it was stated that Clx..I‘lng
pbrocess, neutralisation of alkalihe éorstituents of the coal ash vas el
The ¢ry coal,  wi th Ea of moisture was next mixed with approximately 1
its wel'“hu of Bajermasse, a resa.due from aluminum 131*3-3a.rat10n. Thig
masse was orevmuslm dried to a moisture content of 15,“ A tplrc. ca
0.3% on the original conl of sodium sulshide, was next added,
prior %o the pasting shage.

In order to 13rodﬁce heavy o0il as one of the ﬁsu-—ior:ned oroduc‘bs
coal hVGLrogena.tlon, it is necessary to reduce to o minimum the e.nou.u
recycle heavy oil in the coal paste. This necessn.tates the use of pasi
with a maxirmum coal content and the use of middle oil 2s a Dasting oll
component. Special difficulties are fhereby :Lntrodaced. For e\en')le,
heat . e‘cch-m.ge betwecn ingoing paste ond exit Hroducts is not satisfac
Uith very thick pastes. Agzin, pastes made up.of llaht oils and c:ont,.

& low concentration of paphalts tend -to setile vwhen Hot. These difficul)
vere overcone at Slechhommor in the following ways All the cool was T

made wp into & thick naste contaianing approximately 5¢,: of total solids
About 1%0_.: of this thick paste was injected dlrect}_*- to the “’)l‘e-‘icetv.{.,
hassing the pasto interchanger. The remaining 60% wos diluted dowm %o
=~'713r0x1mauely 435% total solids, i. e. maximum solid content ¢ar‘satlsi"
Dasto inierchange, and injected to the hydrogenatien stall vio the

Inte érchenger. In order to gusrd ngeinst settling of 'solids in the P
a5 ‘much as posSsible of the dilucné 0il was supplicd os high ashald con
heovy oil lot down from the hot ca tchpot. Seitling in the hHroheater T
further gucrded ageinst by cirvculeting a qua Ltlty of heavy oil let dowd
the catehpot to the preheator, without cooling or letting dowm 16 Atnds
pherice bressure, This reeyele wos carried out with the samo type of
control hot recycle pump as used in the ’cor nv‘drogenatlon Suulls at Lu k)

4 small amount of p‘_,stlng, oil (5‘: o the coal treér’tod) s contiimod
injected dirsct to the prcheater. The object of this wos, Tirstiy, %0
vont plugsing of the nreheater in the event of o brookdown of the posie
injectors ond socondly, to provids o iubricant film boetween the na sﬁ;e ox
inner wnll of the 7r:.hec.tcr tubes.
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The total liguid injection to the stall was eguivelent to a rate of
-tons ner i° of reachion velume per hw;. This copresponds to the treat-
me:ﬂt of 0.65 tons of ash-and-moistur res coal per M? of reaction volume

Jer hour, The figure supslisd at Ludwzgs hafen lor complete 'E’uu ats., hydro-
genatlon of bituminous cozl to middle oil pius pet rol was 0.45 Lons ner i

of - reaction volume per hour, -

' The paste temperature at the exit of the interchanger was not allewed

o exceed 310°C, The exit temperature of the preheater was usualiy con-
tolled to 415°C and was never allowed to exceed 425°C. The reaction
temperature in the converters was kept as uniform as possible at about LB85°C,

The circulating gas rete was equivalent to 3.5 M3 per kg. of ash-and-
moisture-free coal. The hydrogen partial pressure of tne inlet of the con-
erter s;ssem Wwas 585 ats,

3 'The whole of the products frem the hydrogenation reactors passed to' a
cabchpot wlich separated heavy llquld and solid products to the extent
45— 504 of the ingoing paste, . Some 12%.0of this preduct was recycled hot
16 the preheaters as already described. The remaining 828% was cooled and
e‘b devm Lo atmospheric pressure, after which & further 12% was returned
ect to pastlnr: as diluent Lor "thin® paste, The residual 76% was mixed
gg‘.gh roughly 70% of its welght of diluent heavy oll obtained by topping

off petrol and middle oil from the cold caitchpot product and the mixture

wasi fugalled, The fugalled filtrate was used as pasting oil and the residue
carbonised for Tecovery. of oil.

5 The feed to the cz-u'bonlsat1 on ovens.was given a prelmunary flash
’tlllatlon treatment to remove part of the oli, ZRecoversd eil from the
'dlstlll_c.tlon_ and carbonlsat:}.on ovens was used as a pasting cil con-
nt., The coke from the carbonisation ovens contained all the ash
tituents of the original coal plus the catalyst plus the coke ecuivalent
e coal which had resisted liquefaction by the hydrogenation treatment.
atter amounted to roughly Fon the a.m.f. coal fed. S

The efi‘iciency of recovery of. il in the two-stage sludge carbonisation
t was of the order of 75% and the ¢il lost at this stage amounted to
5% on the a.m,f, coal treated. ..

The vapors from the hot catchpot were cooled and the condensed licuid
ated from recycle hydrogen in the cold catchpet. The liquid product
1 ~down, separated from aqueous liquor and -distilled to give 0-160°C,
c, 210—-325°f‘ and > 325°C fractions, BRoughly half the 2Z10-325°C
tWO-—tn:_rdu of the >325°C cuts were recycled as pasting oil components,
elds of new-formed oils, expressed as weight % on the a.m.f. coal

d, wers aoprox:mauely - '

L 0° - 160°C - 8.2%
160° - 210°C 6.1%
2109 - 325°C 32.4%

> 325°C 21.5%

Total - 68.2%
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I.C. 7370

210-325°C middie oil and . 325°C distillate heavy 01l were blendeq’ It was
in the ratio of 1:2 te glve fuel oil, the yield of which amowrtted to:4 ent to <
by weight on the z,4.f . tbal breabed; ' S 1+ treated

_ : : o ~ Sntent to 2
The remaining middle oil blended with the Lighter boiling fracts ver waste: a
AT

was subjected o vapour phase hydrogenaticon in +two stages. Pre-sa
Was carried out over 8376 and 5053 catalyst, followed by spiitting
genation over 6434, '

The pre-saturation was carried out in twe stalls > €ach with three A Lince
converters of 8 ¥ catalyst volume, The first two converters were Pafk ebhane, eth
with 8375 and the third with 5058, The pressure was 300 ats,, mean rédis et he’ hydro,
tion temperature L10°C and the maximom threugheut 0,8 kg, per litre of. ot e edat !

catalyst per hour, The yield of saturated product was 97% by welght, Gy eidebrech fx
feed, This preduct was distilled to give 2 petrol fraetion which was big
in a final petrol product and middle oil was fed o splitting h;rdrogenatm
The cutting temperature depended on vhether aviation o motor fuel wag 4%

quired, In the former case o G~155°0 fracticn amcunting to roughly 45%3
the saturated product, was blended direct into the final petrol, v

The residual middle oil .was hydrogenated in two stzlls s each withk

- i w T ‘ 0 , G bty 3 q
converiers of 8 I catalyst volume s backed with 6.3, catalyst, Pressuré was supplied
was 300 ats., aversge mesn reaction temperature 390°C and masimum throughiy

pat ~ 1 kg per litre per hour, The conversion per pass was 50-55% when Lot Accordir
making aviation fuel and 65-70% when making motor petrol, Yields were -
81-82% by weight of the feed of C-155°C aviation fuel, or alternatively
91-92% of 0-185°C motor gasoline, The former Lad a volatility of 55% at’
100°C and a clear octane number of M which could be increased to £8 by
addition of 0Q,09% by weight of TEL, The volatility of motor petrol vds
35% at 100°C and the desp octane nurber was 70, The final blend of split
~stage motor petrol with the light distillate from the saturated product’
"a clear octane number of only 64, It was intended that, when making avia
tion fuel, the light distillate from the saturation product should be tréate
by the D.H.B, Process, 4 D.H.D, plant with a capacity of 26 tons/hour of
feed had been installed, An allkylate plant for Lhe preduction of 6,3 tons
hour of final product had also been built, C

on respectit
interest on ¢

Fhenol ®ixtraction-w .o - o S

Fhenols in the liquors from both cozl carbenisstion and coal hydro-
genaticn were extracted with phenoselvan (isobutyl acetzte), This was a
development made Jointly by Iuwrgi and the I, G. The two liguors were :
treated separately and there were three plants; two operating and one spar

It was intended to increase the output of phenolic products by washing
the 160-210eC petrol fraction with recycle hydrogenation plant liquor fromj;
the phenosolvan extracticn plant. This washing was o be carried out countd
current at a temperature of 75eC,

The spent licuor from the phenosolvan plant contained rather less than
200 mgs. of tar acid per litre, There vere sericus restrictions on efflueh
disposal at Blechhammer and the spent liquor had %o be treated in the fol-
lowing way, S
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It was first diluted with recycle cooling water to reduce tar acid
ontent to 20 mgs/litre and to raise the temperature to 25°C, It was
yggn treated with diplococcus-type bacteria which reduced the tar acid
orﬂ-jem to 2 mgs/litre. Effluent from this trentment was finally pumped

aste:ashes from the power station, when phenols were oxidised down
Tess. than 0.5 mgs/la.tre. : :

ere bler
surbed toras

: 1"1th thy

TS were pas
.8, mean:
rer- iitre
by weight
which W
ing hydro

,- ethane, propane and butanes from the mixed hydrocarbons produced
'hydrogenation process, - These s-eparated gases, apart from those

i

Very little data on costs were available, The delivered cost of coal
;10-11 marks/ton, skilled workers were paid 80 pfgs — 1 mark/hour and
Sidilled workers. 55-70 pfgs/hour, - The middle German: brown coal tar which
WT“ Supplied .subsequent to. July 194 cost g0 mrks/ton. :

According to Dr. I{roug, the estlmated costs of production of heavy
-and aviation petrol at Blechhammer.were 250 marks/ton. and 450 marks/

alternsiivel o ‘rgsp'ecuvely. 65% of these costs were capital chargeswhichiincluded
ity of 55% erest “on capital at the rate of 4~1/2% and amortisation of the plant
anged o &8 period of 11 years. .
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