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Heévy gas oil is taken overhead in the vacuum tower. The light
and heavy gas oil is mixed and then dewaxed to produce diesel oil.

Lubricating oil cuts.are taken off the three side stream draw-
offs on the vacuum tower,  hsphalt is made "as.a bottoms: product.
The yields were as follows: -
Straight Run Gasoline | b40% by vol.
Kerosene 21,08
Atmos. Gas 01l 12,.6%
Vacuum Gas Oil . B
Light Lube 0il T21.0% .
Med, Iube 011 21.0%
- Heavy Lube Oil o 3,0%
* Asphalt - 905

’

- proper-proportions .of the. three lube cuts are mixed to produce
three . grades of lubricating oils. The oil, after mixing for the proper
viseosity, is first treated with sulphuric acid, using a centrifuge to.
séparaté¥the-éludgag and then with clay. The, clay is filtered out in -
s Tilter press and the oil.passed.toa solvent dewaxing plant.

* The dewaxing plant is a "Barisol" type plant employing centrifuges.
for the separation of the wax. Ethylene dichloride is used as the solvent
put it was reported thab buty;_alcohol was to be used. . .

, Following the dewaxing step, the oil is again treated with clay,
_ihe clay beipg.ranoved,in‘a filter press. .

The wax from the dewsxing plant is treated with aluminium chloride
in an agitetor, filtered and mouldsd into cakes. Con )

Thres srades of lubricating;oildwere,produced. The viscosities
of the three oils were 6OE, 8%E; and 16%E.

. ¥IT. FISCHER TROPSCH SYNHESIS.

The T.G. havé continued research on this process during the war,
partly -in the hope of acHieving some impoftant'improvement which might
give them an entry into this side of the synthetic fuel business and
partly because of the_iﬁtéﬁéstfig'qerpﬁiﬁ"Fisbher products as chemical
raw materials, ©.g. Kog&éin'fréCtionsfiérﬁcarbogylic'aqiés and ‘synthetic
508PSe B . . .

o, At Ludﬁigshgfén'bnejsehior}maniﬁ;gr,‘Hi@ﬁéel and ‘two or three
jqniqrs‘mg;é_engégéd;oq‘phis:Workgf'Uphtcil9h0 the main objective was
‘an .improved quality Of petrol, using @edium'preéSuré and high space

velocity of reéactants over an ifonfcatglySt;jfcarbqﬁ'formation on the

catalyst was the chief trgubléff}Pépibdic‘rev1ﬁific5tion'with'air'was

not entifeljyéatisfaétdry'bécauéé this had no ‘effect. on carbon combined
with the catalyst as iron carbide. Revivification with oxygen ‘introduced
the danger of melting the iron, The best catalyst life_achieved in a
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500 mm, diam. pilot cenverter was 2 months. In these pilot plant
experiments the catalyst was removed from the convertér for revivificas
tion and it was intended that any large scale plant would work on some
sort of moving tatalyst bed principle, The best quality petrol product
obtained with this process had an octane number of 75-78 motor method.,

. Michael failed to have his ideas accepted for any large scale
project and, after 1940, shifted his attention to higher molecular . .
welight products particularly olefines. "Liquid phase reaction conditions
were employed using a finely divided iren catalyst in suspension in the
reactants. The catalyst was made by suspending finely ground iron oxide
" in recycle Fischer Tropsch product -and reducing it with hydrogen. Potash
was also added to the suspension to the extent of 1-2% on the iron. The
catalyst input was said to be 250°mgs.Iron/M2 of oil product leaving the
reaction. A 500 mm. diameter hydrogenation c¢onverter was converted for
trial of this process at Iudwigshafen. With a reaction volume of l% M3,
520 Kgs/day of crude product were made, ‘Reaction temperature was kept
as low as possible but it was not found fedsible to get below 450°C."
the crude product consisted of: o :

10% €5-C;, hydrocarbons
30 = 4O0% gasoline,
30 - 45% Diesel ?il-
15 - 202 wax.

Twe thirds of the wax boiled above 450°C. ynder a high vacuum, and
one third of it had a melting point above 100°C. The wax conbained
2-4% Op. It was suitable for shoe polish ete,, -but for most purposés
it had to be hydrogenated before it was of satisfactory quality,

The Diesel oil contained 30-35% unsats and had a Cetane number of 70.

The above sketchy information wps_obtained‘hurriédiy From
Dr. Pier and Dr. Donath. Dr, Michael himself was interrogated by the
U.S. Navy team {(Messrs, Spaght and Reichl). who may have a much more

complste story.

Additional information was cbtained at Heidelberz during a later
Visit by W.A. Horne, in early July. According to the information then
received, the process differs in several essentials from that desecribed
gbove, No attempt has therefore been mede to.reconcile thé two versions
gnd the information obtained on. the later visit is given in its entirety
21 ows - ’

Hﬁcﬁael-Process.

i This process involves the éoﬁﬁersibn-df barbon'monoxide and
hyﬂrogen to a mixture of hydrocarbons and alcohols. It has been carried
Ut in two types of equipment: fixed bed catalyst and suspended catalyst.
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The first method is similar to that used in the Synocl process
at Leuna, The catalyst bed in the largest reactor studied, was 2 metres
in diam. and 1 metre high, containing a sclid bed (mo internsl cocling
tubes) of fusedwiron ammonia catalyst in the form of 1 cm. cubes or lumps,
The temperature was controlled to a 2+3°C rise by extremely high gas re-
‘eycle rates and low conversions per pass.

A F o

The temperature of operation is 280 to 320°C, with a gas recycle of
approximately 100 vclumes per vol. of fresh carbon monoxide and hydrogen, -
The linear velocity of the gas through the reactor should be at least 1
metre per second for proper cperation., The fresh charge gas ratio is 4
C0 to 5 Hys The ratio of hydrogen to carbon monoxide in the reecyele gas
is quite high, and this provisicn accounts for the.low carbonyl formation,
The gas composition corresponds to approximately 10.to 12 atmospheres .
partial pressure of hydrogen, 2 to 3 atmospheres partial pressure of care
bon menoxide, and 5 to 7 atmospheres partial pressure of . residual gas,

- consisting of carbon d10x1de, nitrogen, methahe and uncendensed higher
hydrocarbons,

s

O b ekt W

(1]

The process is opersted in two stages, each with recycle, and with
intermediate condensation and a carbon dioxide scrubbing tower between
the stages. The conversion cited in an example of the operation was 91,5%
based on the pure ges. The yie¥d of products based on one N cubic metre
of 400 : 5H, was as follows: '

M ® k3 0

. 35.gms. of methane and ethane
160 gms. of useful product. : -

The useful product consists of the fqllowihgﬁl
i) gms, of alcohols

105 gms. of oil
41 gms, of ethylene, propane-prOpene- butane-butene.

On distillation the cil ylelded..

2 gms, of wax . L
21 gms, of Diesel 0il ' e
82 gms, of gasolinss - - : ;

The gasoline fractlon was stablllsed end cut to 19500 end«point. to yield
77 gms. of reflned gasclines of 84 to 88 research~octane number; 50 - 6@%:
boiling up to 100°C and 70 - 80% of unsaturated substances.

The second metheod of operation, the so-ecalled nSchaum" or foam-
process, was carried out with the same catalyst suspended in a 11qu1d
phase with the gas biown through the suspension, o

Very few data were avallable on this type of operatlon because
experiments had not been satisfactory, .The prinecipal difficulty was the
formation of high meolecular weight products on the catalyst particles,

L R I L
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s vhich caused them to agglomerats and bo' sttle from the Teaction zone,
metres Also the concentration cf catalyst when suspendsd, in the liquid medium
sking

was considerably less fhan
r lumps, operation, R

fera Eﬁfresponding fired-bed gas. phase
;a8 re—

In & comparison of the twe methods cf'dperation, the‘conversion-
pgrrweight-of;catalyst was- the same, Thus, t

hg;incrgased surface of the
scycle of powdered catalyst was apparently balanced by the slower diffusion _
ydrogen, throuzh the liquia phese and diad net cumpansate for the higher coneen—
cast 1 tration of cataiyst. in the large pisces which were used in the fixed—
0 is 4 -bed gas phase operaticn, L : : '
cle gas ol . -
ormation,

eres . VIII. MISCELLANEOUS CHEMICAL PROCESSES

of care - : . . -
cas, Iftroduction i B T T R
- ] Lo .
igher

'Incidental‘to the study of processeéArelaﬁed difectly to the
synthetic fuels, some information was obtained

. at Ludwigshafen on a
and with - - Tumber of miscellaneous chemical ‘processes which may be of interest to
stween ' the oil‘industry. These processes are listed and deseribed below, No
was 91.5%, attempt was made, in visw of the very limited amount of time and the

ic metre . secondary interest of these processes,” to get complete details,
(1) Condensation of acetylenc with formaldehyde, . =
(2) Hydrogenation of 2,3-butinediol-1,s ¢ 1,4~butane-diol,
(3) Dehydration or 1, 4~butanedicl to tetrahydrofuran and butadiens,
(4) FEthyibenzene and styrene,
- (5) Polyiscbutylene (Oppanol),
(6) Polyethylene, o ’
1(7)‘1Nitroparaffins. e
- {8) Nylon and Koresin, . . : "
(9) . Catalyst breparations for miscellansous progesses,

\ ALY Cohdénsaticn of itetylene with ﬁbrﬁaldeﬁ#&e.‘__:

i Ihe reaction is that of addinngbfmaldehyde'ﬁe acetylene to pro-
" duee 2,3~butinediol—l,4 according'to“the equation: - - : '

+

2HCHO A Gy HOHa€~C = C-CH,O0H

j The reacticn is the first step of the so~called
and is carried cut in the presence of one of two catalysts, According
to the rirst operation, the cgtalyst_is_copperuapetyiidé in-water suspen-
g - Siong.répproximately iz qf,;opper,acetylide‘is present, The reaction
1iquid. . Jlakes place at 100-120°C, ana h—54aﬁmsa.préssure. The total’ eatalyss
P . ‘olime is 30 ce, g, and 3¢ tons offbutiﬁediol‘iS'produced“pér day.  The
Catalyst is Prepared by passing”geetylene éver eopper oxide in aquéous
uﬁpénSion”at_?OoC.'.Acdéfding to the seednd mothed of Opération, the "
Satalyst enployed consists of 1-3% bismuth and 10% éopper on silica zel.
he bismuth and ‘copper are impreéznated on-the Silica gél in the form of
Mitrates followead by drying‘andhdggomposition. ' :

Reppa ﬁrccéésg
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(2) Hydrogenation of 2,3-—butin:ediol-l,i;._to_',l,.ip—butanediol. |

. This reaction is the second step of the Reppe process:

 HOHp0~C = G~CHpOH # 2Hgye——y HOHyC~CHp~CHoe-CH,OH -

and is carried out at 200 atms, pressure and "low! temperatures, in the
presence of a catalyst which is prepared as follows:

Silicae gel, 4 mm. granules, is impregnated twice with a nickel=
copper-manganese nitrates sclution. 'The total concentration of the -~
nitrates in the impregnating sclution is 12~14% based on the metals,
The ratio of the various nitrates is such as to give, in the final
catalyst, 15% Ni, 5% Cu 2nd 1% Mn, After each impregnation the catalyst
is dried at 100°C. Finally, the catalyst is dried in a muffle furnace
at 450°C until there is no further evolution of nitrogen oxides.

(3) Dehydration of 1,4-butancdiol to tetrahydrofuran and butédieng.

The dehydration of l;&—bﬁtanediol can be carried cut.according to
the following equations:

C—~
¥ R ¢}
-

\)-c'zc—c'—c A 20,50 (2)

To effect reaction (1), the dicl in 30% water sclution is treated at
300°C and 100 atms. pressure with a liquid phosphoric acid catalyst.

To make butadisne, according to reacticn (2), the diol is passed over

& sodium acid phosphate catalyst at 280°C, and atmospheric pressure
{vapour phase reaction), The_catalyst is actually a mixture of sodium
acid phosphates, the major constituent being NaHzPOp. This is deposited
on carben, so that the sodium acid phosphate concentration on ths cata-
lyst is LOZ, The catalyst life is approximately 4 wecks, the changeover
requiring 1l-2 days. The yield of butadiene is 94% of the theoretical.,
In some cases, tetrahydrofuran hes been added to the diol and the mixture
then dehydrated to butadiene. It is said that tetrahydrofuran, being a
heat-stable compaind, “can be used as a heat carrying medium for the less
stable diol,

HOG~C~C—COH _

(1) Production of ethylbenzene and styrene.

Ethylbenzene is manufactured from ethylene and benzene using
aluminium chloride as a catalyst. There are two reactors, their dimen-
sions are 1 metrs ID and 6 metres high. The produetion of ethylbenzene
is 500 tons per month. The reaction is carried out at 809, fresh
aluminium chloride, recycle sludge and benzene being introduced at the
top of the reactor while ethylene is pumped in at the base of the reactor.
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The product is removed from the bettem, the sludge is separated from
the hydrocarbon leyer and the latter'is fractionated, The reaction
product contains 60% unreacted benzene and 40% alkylbehzenes. The ratio
of ethylbenzene to higher ethylbenzenes in the converted material is 4
to 1. The higher ethylbenzenes fraction is recirculated together with'
in the fresh benzene to Produce mors ethylbenzene by the disproporticnation
reaction, The conversicn efficiency to ethylbenzene is 90%, The con~
sumption of aluminium chloride is 5102 by wt, of the ethylbenzent pri-.

ckel- C ) duced,
he ‘ ’ B -
1s., The ethylbenzene produced is dehydrogenated to styrene at 600°¢C,
) s and atmospheric pressure in the presence of steam, --The weight ratio of
talyst ethylbenzene to steam is 5 to 1, Each reactor contains 20 tubes, The
rnace : catalyst is Prepared. as follows: - . ' - o :
.. The following components -
iene, B L -
: s (1) 204 kg, of Zn0 o
~ding to 0 (2) 1205 ke of Ca0 T - o
| (3) 24,6 ke, ‘of Al(o), R
(L) 7.5 kg, of KyCr 0,
- X5). 7.5 kg of K550, -
o (6) 6y kgeof Hy0 0

‘aré mixed togéther in the form &f "a homogeneous paste and extruded. The

k'éxtruded;materiél*is dried at ‘100%C.. for 12-24 hours fcllowed by heating
to 450°C. in air -for 8 hcurs., The finished catalyst is screemed to 4~5 mm.

-Particle size. The Zine oxidé used in the preparation is made from zine

. sulphaté "and scdium carhonate, ‘tha precipitate is washed frée.of electro-

. dytes and caleined 2t 450°0; The dluminum-hydroxide is prepared from
.scditk aluminate solution (8-10% Alp03in’s¢luticn) to which is. added 5

nitric acid (30-40%)," £illowed by washing of the precipitate free of i

electrolytes, The'catalyst is regenerated every few months, '

4 at
yste.

over
are

Sogigiéd* :.,fﬁ)fugjéductién'of'polyiéébutylene'(Oppénol) and-iscoctane,
2 cata-—

The source of isobutylene at Ludwigshafen Was the dehydration of
isobutyl_alcohpl. This was dons by passing iscbutyl alcchol over alumina
'§§;330;36OQC.Aéﬁd,atmoSphéiic pressure, The-yield of isobutylene was 95% i
Qf}thqgfétical;‘the Catalyst life was 3-4 months; - The- dehydration was T
apparentiy ‘carried ‘out in two stages: the first stage, where the redction
conditions were less 'severd, produced purer isobutylene than the second
Stage, The polyiscbutylens process'réqhired1Vefy'pure isobutylene and,
thqrefora,‘the,first_stage Was used for the polyisobutylene production,
The total production” of isobttylens was 35 tons per day. - -

angeo".rer &
tical..
2 mixtur
being a
the les

ing The Oppanol process is carried out using boren trifluoride as a
+ dimer Catalyst. The reaction takes place“at?ibw7teéparatures;using;éﬁhyléne
benzeh ?S‘ﬁhe_temperature controlling medium. The ethylene is mixed with the i
:sh isobutylene, but the formet does rot: enter into the ‘reaction, By mein- -]
aﬁ}ééé B ining alpﬁhstahtipreSEure'in'the réaﬁtof,-the'ethylene-is-refluxed at oy
e ST T e e T R, T ST T S 5
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a canstant tempyratnre.. ‘The mélecular weight of the Oppancl.is R
100,;000-200,000- and~"it is used for"insulating equipment etei  The cost
of the finished oppanol is 3-5 RM.  per kllogram. ‘No further details

of .the process have’ been obtulned. S

. - The manufacture of 1sooctane, whlch was then converted to 150-
octanb, was formerly carried out on a minor scale :at Ludwigshafan, but -
has been completely suspendsd during the last 12 months, - The' process is
descrloed in section VB(i).

(6) Productlon,of polyethylens.

Two types of polyethylene were made ﬂﬁ Ludw1gshafen' Lopolen A,-
having a molecular weight of 2,000~3,000 and a meiting point of 110°C,
and Inpolen H with a molecular weight of 15-20,000, Iupclen A is =2 hgru
wax and hes been made tc the extent of 20 tons per month, while the pro~
duction of Lupolen H was 5-7 tons/month. The process for the manufacture
of Tupclen A has been developed at Ludwigshafen and later used on a
larger scale abt Zweckel. The following 15 the method of manufacture of
Lupclen A: . R

The apparatus consists of a preheater, reaction coils immersed dn
an cil bath, a separator, 2 distilling column and a silica gel tower., 4
mixture of methanol snd benzmoyl peroxide goes through the preheaster and
is mixed with a stream of ethylene before it reaches the reacticn coils,
The weight ratio of mathanol to ethylens-is 4 to 1, the benzoyl peroxide
concentration.being 3-5% based on the total mlxturcA The entire mixture
‘pusses thriough the oil-heated coils at 120-150°C and 200 atms. pressure
~using & residence time in the coils of 30 mlnutes. The conversion to'wax
in the coils is 20% per pass., The product from the ‘coils enters a
separator where the methanol~inscluble wax is removed as a lower layer and
the methanol/benzoic. acid layer goes to a distiliing column where methanol |
is flashed off and then-pumped back to the prehsater. The ethylene which
flashes off in the separator is purified By silica gel, then recompressed
and recycled to the reaction coils, As indicated above, an operating
pressure of 200 atms. is employed; however; it has beén stated that it is
‘90551ble to use 60 atms

‘The use of other Sleents, such as benzol, produces polyethylene of
a different molecular weight. With benzsl, the molecular-weight of the
product is 3000,.as compared to 15-20,000 w1th methanol, Iupolen A is
used in combination with Oppancl for preventing cold flocw of- 1n€ulators
-and also finds’ appllca tions as a wax and f10ur pollsh.

Lupclen His nade at lSOOfZOOO atms. pressure in the presence of
oxXygen. . T T ‘ . '

(7) Production of Nitrcparaffins.

The production of. hitropéréffin, at Ludwigshafen was directed
toward their utilization as starting materials for explosives. Thus,
nitromethane, 1troethaﬂe and nltropropane were condensed with formaldehyde
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in the presence of lime to give the correspoending polyalcohols, These
were in turn esterified with nitric acid and the resulting nitrccom—
pounds were used in anti-a2ircraft ammunition,

«t

The nitraticn is carried ocut as follows:

‘A mixture. of ethzne and propane enters through a nezzle into a
stainless steel mixing chamber. 60% conc. nitric acid is also supplied
thrcuﬁh a- nozzle into the mlxer, the latter -being. mﬁlntalneu at 2007C,

um the mixer the gases enter a: stalnless steel coiliwhich is maintained
at a temper:ature of LOOC. "The coil contalns no catalyst and the reacticn
+ time in the ccil is' 2 mlnutes.'.After leaving the coil,.the reaction pro-
‘ . ducts are.cooled and pass to a separator, The. unconverted gas is recycled
2 R to the mixer., The ceonversion to nltroparafflns per pass is 20-25% and a
' 20-25% loss is incurred by cxidaticn.  The nitroparaffins produced are.

is

izf idistilied ir’glass celumns’ The. oroducts obtained wers then reacted
ture accurélny to the followln eouatlJns- SR . R .
T R S CH,0H
o 2
of (1) CH.o -‘74 3 CH,0 ....__..._..._._9 6 Nc:f—-’:—f:ﬁ OH
372 2 2
! dn RN i o
nd - - (2) OQNC\——-\Crion ) ,l }{I\IOB——-—-—é 02N-G~———————
sy Cﬂon } _
dde
ure (8) Production of ‘Nylon and: Koresln.
re . o
5 WaX ) The preoduction of "Iyamld “" (hexamethylenc adlpate polycondensa—
' tion product-nylon) at Ludwigshafen-amounted to 50 tons a month; Igamid
:r and’ B {aminoczproic acid) was produced to the extent of 200 tons per mcnth.
thanol: Both I&amlcs A and B are inscluble in alcchol, whHile a'mixture of 60% A
shich "and 40% ‘B is scluble,’
zgsed
z Igamid B is- produced by hydrogenatien-of phenol to cyclohexanol

it is using a nickel-on-kieselguhr catalyst at 200°C. The cyclohexanol is de~
hydrogenated te cyclohexanone over copper spirals at 250 °c. Cyclo-
hexanone is converted by the use ©f hydroxylamine to ¢yclchexanone oxime,

zne of - the latter upon treatment with, sulfuric acid undergoes a Beckmann re-
she & arrangement to:the lactam. The latter, in 70% water soluticn, is heated
is - -~ to 270°Q..in a’large 2 autoelave under 16 atms, pressure until all. the
ors water is. evaporated.- It is 1mportant to maintain an atmosphere.of pure

" nitrogen:{0.003% "impurities) Above the melt, curing the heating, ctherwise
B the. product. darkens in colour,- Tha heating is done by steam at: 100 -atms,
of. 1fur 5. hours, the charge in thé- autuclave belng 2 tons, The melt is then
) . extruded under water .and the- so¢1d 15 Qrouni 1n the wet state to CthS
(5 mm,. 51ze) and then Jrled '

. Iﬂamld A is prepared by hydrcgenﬁt1n5 phenol to cyclchexanol
‘-f0110wed by oxidation of the latbter to adipic acid, The cxidaticn is ‘
sz o ;carrled out: by means. of: 65—70% nitric acid, using a wuter-cooled reactors
1de T . The’ yleld of adipic. acid is 60=70% of the theoretlcalr The adipic
' S acid. separates out on ccoling and is crystalllzed frum water., Adipic
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acid is then reacted with am;ohia at BOOOG ﬁéiﬁg a boroh phésphate
catalyst, tc give pure adiponitrile in a 7&% yield of the theoretical,
The adlpcnltrlle is then hydrogenated to hexamethylene dismine 4t 120-

1199 - 48 -

i 1509, , 200 atas! pressure.in the presence-of Raney cobalt catelyst, is af
A A thre& ton:charge Was hydrogenated within 5 hours in the presence, of 3% .  After
Raney cobalt catalyst and 10-12% NH,. The -yield of hexamethylene di mine decaf
is ‘85% of the theorstical.  Finally, adipic ‘acid in methanol 'scl Ty about
added to 2 20“ hexamethylene dlamlna solution.in methanck, f?iic
5 it
Kor651n, a condensation grﬁ uct of para tertlary butyl phenol and - carbe
acetylene was manufactured-at Ludwigshafen to the extent of 100 tons/- of st
month, The reactlon is carried.out at 15-20 atms. pressure gnd‘lSO—lSOG . precd
in the presence of the zin¢-salt of a naphthenic acid. No further partlc- - water
ulars on the catalyst or other details have been obtained, iEShE
.then
(9) Miscellaneous chemicals ani catalyst preparations. ata-
{a) Bthylene oxide preparation at Ludwigshafen was carried cut S
along conventional lines using hypochlorous acid etc,; the newer method buty-
using a silver catalyst for direct oxidation was studied in the labora-
tory. However, a large scale uynit for the production of 500 tons of
ethylene oxide per month was to be built at Zweckau. This plant was to e = -
employ the direct catalytic oxidation method,. ' : The ¢
size
(b) Catalyst preparatiocns: - vl ©earr
. ' o o .- abou’
. (1) Catzlyst for the production of butylamine from butyrylal- and
dehydes . ' ' : CL cata
e , H2 ' impr
CgHyCHO # NHg————s IE}BH?CH - NHF——-——-————-—-—> chH9NH2 450
sult
_ The catalyst is prepared as follows:
b " 825 kg. of finely powdered Italian pumice is suspended in 8660 kg. lyst
s ‘of epp. 8% solution of sodium carbonate. This suspension is mixed with gel
i a 'sclution of 1275 kg. of nickel sulphate (eryst.) in 2500 litres of" of n
water. The mixing is done in a vessel which is previously filled with nitr
i approximately 7 cu.m, of water at 50°C. The precipitation.is.carried out gran
“ _at 60°C." The addition requires about 12 hours and-this is followed by nace
- .. stirring for 24 hours at the same tempersture. The precipitate is then agt
- " washed by decantation until the wash water is free of electrolytes, This ton
is fellowed by filtration, using a filter press. The cake thus cbtained
. weighs 3100-3200 kg. and contains 75% water. (This amount of water
g appears to be scmewhat high considering the original input of pumice and -
. the amount of basic nickel carbonate produced on orecipltatlon) 100 kg, : .
= of the- paste ‘are used to incorporate the desired amocunt of chromia by Aeik
“ treatlng it in a’ rotating drum with a solution made up as follows: 1 kg. -
N “of water, 1 kg. of” chromium trioxide and 1 kg. of '25% ammenium hydroxide. :
v The 1myregnated mass ‘is drled at lOOOC. and ground to dust on a mill, Sout
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(2} Catalyst PHE-86 for the preparstion of fatty diqohols;
from fats, ' ' - . _

Preparation:-

5200 kz. of a copper nitrate solution centalning about 12% copper
is added, at room tempersture, to about 2000 kg. of 2 6% sodium carbonate,
After the precipitaticn has been completed, the precipitate is washed. by
decantaticn Gntil the wash water is froe of electrciytes. This requires
abecut 10-15 washings with 15 cu.m. of water per zach washing, This is
‘followed by the addition of A4, kg. ‘of berium nitrate, 42 kg. of zine
nitrate and 62 kg. of chremium nitrate to the suspended basic copper
carbenete.  The precipitation is carried out usinz a sclution of 176 kg,
of sodium carbonate in 1760 litres of water, Upon the completion of  the
precipitation, the precipitate is washed by decantation until the wash
water is free of clectrolytes. This requires zbout the same numbsr of
washes .as the washing of the basic copper carbenate. The precipitate

~-then goss to a filter press and the coke is dried at 100°C. The dried

catalyst is powdered,

S (3) Catalyst 4711 for ths hydrogenation of aldol tc 1,3-
butylene glycol. o ) .

H,

CH3 CEOHCH,CHO 3 CH3CHOHGH, GH0H |

The catalyst is prepared by impregnating silica gel, 3-6 mm. particle
sl2e, with a copper nitrate~chromic acid sclution, " The. impregnation is

. carried out twice and after each impregnation. the catalyst is dried at.

about 100°C,. The impregnating sclubtion centains abeut 35% copper nitrate
and a correspondingly smaller amount..of chremie acid, s¢ that the final
catalyst contains 20% cepper and. approximately 1% Cr. Aifter the secong
impregnation and drying, the catalyst. is heated in = muffle furnace at
450°C, wntil there is no further evolution of nitrogen oxides. The re-
sulting catalyst is screened to 1.5-3 mm. size. '

.

It should be noted that this is cne of a number cf eata—

" lysts used for hydregenation of zcetaldol, in ancther preparation, silieca

gel is impregnated twice with a sclution containing the calculated amcunt
of nickel—qopper—nitratemchramic acid sclution, the concentration of
nitrates in the sclution being about 35%. After each impregnation, the
dranules are dried at 1009, and finally heatcd at 450°C, in a muffle fur-
nace until there is no further evoluticn of nitregen oxides,  The result-
ant .catzlyst. is screened to Le5-3 mm, size. The final catalyst composi-
tion is 15% Ni, 5% Cu and 1% Cr, the rest being siliea gel..

- IX. INFORMATION CONCERNING OTHER GERMAN FAGTORIES
A.; HEYDEBRECE -
' ' Heydebreck, referred to in black targes lists s Blechhammer

SGuth,zis a tremendcusly larse new dactory built and cperated by the I.G.
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