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'sed: n~the/1nterrogation of,Dr Karl
or, and ‘Alols Becker, Assistant: Chief

‘<the Shell House,~ : urg, on the ﬂ
. Allen: (U 8. ): . .

The interrogation was based n flow sheets of the
ynthetic lube oil plant at Harburg. - These flow sheets‘and
the detalled report which follows cover- the. design and oper-

ation of “this plant in its three parts. ‘

lg‘Wax cracking for olefin manufacture, .
.2).Polymerization of. .olefins:and. disposa1
of used aluminum chloride;

' 3) Finishing of raw polymer into lubricating
oil. ‘ ;

The Harburg plant had a capacity of 700!T/Mo. lube
oil produstion with a yield of about 54 weilght percent of
_‘the paraffin wax charged.v It 1s of especial Ainterest in

that 1t operated on wax: from»natural petroleum refining.

. The plant was dismantled 1ate 1n the’ war for re-.n
erection.on the Harz mountains. The equipment was shipped

In"two boats, and” was last heard of at Magdeburg, ‘on the
,]Elbe River-m,"' e e

ds,.as shown on:the sheets,
ate ‘operating data.



Wax Cracking..
In Figures 1 and 2 are shown the “equipment and
flow for wax cracking. The use of natural waxes from
the manufacture of olls such as spindle 6il-and heavy .
machine oil distillate is recomnended. - These have an
average molecular weight of about 500, . With heavier
waxes, such as wax from cylinder oil, there is diffi-
culty in vaporization in the cracking furnace. It is
importaQ)'that the wax used ‘be deoiled to less than 5
percent “content. Otherwise, coking in the eracking
furnace and the evaporators takes place. .

\

The wax first receives direet heat exchange-in - -
the bottom of the dephlegmator tower, and combines wit
the vecycle there before 1t reaches the furnace coll,
The furnace is divided into two sections: (1) a vapor-
"izer, using convection and radiant heating, and (8) a .
cracking section, where three parallel -coils with radiant
heating are used. Intermediate is the first evaporator
in which any non-vaporized oil drops out and in which
four dry bubble trays serve as a mist extractor to pre-
vent unvaporized oil particles from entering the second
section of the furnace. _ :

The division of the flow into the cracking section
colls is accomplished by orifices set in the lines. A1l
attempts to use regulating valves for this Job were un-
.succeasful.mwThewinjectionmofwsteammbeforemthewcrackingrm
coll controls the cracking time which is normally about
6 to 7 seconds. The degree of cracking 1s checked by
the determination of the bromine number of the cracked
“distillate product. This value is normally about 120, -

using the method of MeIllheny. . :

The cracked product from the furnace is immediately
quenched with water (condensate) and is.theén separated -
in the usual manner into gas, cracked distillate, recycle

‘cracking stock and residuum, JE

A ST

fffrrfthiéiaETEHﬁﬁnwonatnevdésignwflowﬂsheeti(Eigure”1)*”“'
. compared -with actual yields given'belo o+ Maximum capacity -

of "the plant was stated to be 60 tpnggpg_gnargevper-dayax >
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Weigﬁt Per Cent'Yieldé.

From Eiow;sﬁeet.7 Aetudl. |

Gas and Loss o R4 - 30-35

Cracked Distillate 55 60-65

Residuum 21 o
100 100

Polymerization (Figure 3).

For polymerization, the cracked distillate, average
molecular weight 290-300, boiling range approximately 400
to 3000, is used. The process 1s carrled out batchwise
in 10-ton lots. The distillate 1s circulated with contin-
uous addition of a thick aluminum chloride slurry and with
controlled temperature depending on the type of oll re-
guired. The following variations in operating temperature
were noted: ' : : :

B0OC, gives a thick cylinder oil; requires
longer polymerization time and glves
lower yilelds.

400C. usually used for the required aviation
, oll blending component. Glves a vis-
cosity of about 120E/500 and 5.50E/1000C.

UV, glves oll with a viscosity of about
40E/500C, '

A minipam cirgulation rate of about B0 times Lho
Jhurge volume per hour gives sufficient mixing without tn.
use of the stirrer In the reactor. ' :

For the regular oil (5.5°E/1009C), a period of 3 to
4 hours is requlred to add the previously calculated amount
of aluminum chloride. Following this addition, the oil is
circulated about 2 hours more or until the bromine number
decreases to 0. The use of the auxiliary agitators for
-this—Iatter—circultation-frees—the-primary—agitators—for—
another fresh batch polymerization.

Following the polymerization, the oil and aluminum
chloride were originally separated in a oentrifuge, but

- Be-



this_sys%em was replaced by settling in "tubs" at.
30-40°C. for about 12 hours. The raw polymer is
severated for' further. refining in the next step. The
sludge is drawn off and decomposed by the addition of
warm water, and the "sludge oil" recovered is further
polymerized in subsequent batches. - No recovery of
aluminum chloride is attempted. -

. “It 1s essentiszl that the sludge oil be absolutely
dry to avold subsequent corrosion difficulties, and more
elaborste plans were laid for sludge-oll drying in the
relocated plant than were actuelly used at Harburg.
The polymerization plant, as shown, is congidered
capable of‘char§ing 40 tons/day distillate and yielding
26 tons/day (90% yield) of raw polymer. ‘

Contact Refinina (Figure 4).

The raw polymer is mixed with sbout 4% of clay and
enough lime to neutralize its acidity (Note: flow cheet
shows 4% lime end 1% clay), This mixture is heated to
about 2500C. in a pipe still to decompose aluminum and
chlorine comglexes still remeining in the oil. A minimum
of about 200°C., together with some soaking time, is
required for this decomposition. The HC1 1s then vented
from the o1l to cut down the corroslon in subsequent dis-
tilletion steps where steam 1s present.

The o011 is then stripped of its light components
by etmospheric and vacuum fractionation. The oil from
the atmospheric distillation is flltered through Sweeti:..y
filters to remove the clay end lime. The l:tter residue
from the filters contains about 40% oil which is re.
covered by extraction with gesoline.

The finished oil from the vacuum distillstion was
used as a blending component for aviation lubricating

O%%. . . \

¥ields—fromthe contact~refining-and‘atmospheric
distillation were as follows (besed on raw volymer
cherged) s - :

-4 -



reduced the{lube oil

yield“to ab ut v,aw‘polymer charged to-

the- co tag_

St of Y 1d Lo | ei At 7 Yield Ulti-
B o o “‘,‘_,-'t based on " - _E@iﬁo
- Lm;ww S e Wax Charge.' =

80 »100;0*-_ 100.0

.
Char e to'wax Crackin..“‘

'Yieldg from Wax Cracking.

““Gas 2nd- Loss ff'TV“”'$
Cracked Distillate
Besiduum

sh
10.0

o0

& o
N
==t}

9
coo

i

100.0

,|9’3 
'I

YLe;dg from Polzmerizaxion

.....

Rawaolymep~£907 of- B 54,0
: distillate) e

 Loss - 3.6 8.0 6.0

21 g A RY R

5800 1000,




P ca e”shut-down s g ’
evaporators and the tube coil. ‘Tats major*difficulty
is tied in with the amount of oil. in the WaXe

Speeial precautions in keeping up th operating
: efficiency ‘were observed in the deslgn “of injection -
nozzles, -one. of which could be clesneéd: during operation,
and in the design of the heat exchangers on the feed line
to. tHe contact-refining furnace which could be segregated
and cleaned individually of lime and cley deposits._

r'th't c Luwe 0 l M' u acture (oy Dr. Zerbe)

SR Fischer-Tropsch wax. is the ideal material for
this operation. It contains n-paraffins ‘and glves: ‘alpha-
and beta-olefins on cracking which polymerize Into the
best lubricating oll. -.No distinction 1s made between
alpha=-and- beta-olefins for-this purposes- Oneé-plant.-run.
was made by Riienania on Fischer-Tropsch wax from. 1'gsrbsch"w
furnished by Ruhrchemie. This gave.an oil of 120 V. I.,
compared with 100-105 normslly produced from natural wax.
Difficulty was experienced in deoilling the Mgatsch™. It
was necessary to use a two-stage extraction with benzol-
acetone, using 300-400 per cent of solwent each time and
..a temperature ofwt,-SOOC. e ﬂc.ee e e

2. Netural waxes contain iso-paraffins and tend to
give gamme~-olefins which- ‘polymerize into poorer lubricating
olls, " Wex from brown cosl tar: processing 1s intermediate.
in. value ‘between . Fischer-Tropsch wax and, natural petroleum
WaX- as B feed stock for. lube 0il. menufacture. o

..The. synthetic ‘lube oil normally produced by
Rhenania has an average molecular‘weight of" about 800.

anessndiby
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