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HARBURG REFINERY

: . Thig wefinery was in operation before the wa?
and was designed to handle imported topped Mexican and -
~ Venezuelan crudes for the manufacture of gasoline, -~
lubricating oil base stocks.and all grades of asphalt.
The Refinery had a capacity of 450,000 tons/year crude
input end comprised the following plants:- : ’

1. Oneibipeéstillvcfude distillation-uhit{ -
2 Oné :pip'e S‘;ti-fll:v_viacfum v u ,,\
3. Qhe»sémi—cOntinuéus qsﬁhéltlairﬂﬁlowing unit.
4;- Edeleanu dewaxing_pléﬁf; ‘ B | . |
5. One standard agita’c_éﬂf.ty'pe acid tva_s'he}y{ o

.. Weter and steam requirements were supplied
afromfthe*RefineryLS*ownwbotler—house”ana water pumping.

station but power was- taken from the mains through the
refinery transforfier station. Adequate laboratory.
facilities, office accommodation end ‘workshops together.
with wharfage and rail sidings capable of handling some
1,000,000 tons/year of products were available. .The
.asphalt.production was hondled in bulk and/or packed to
suit market demands~andfthe,usual_fillingufacilities‘for
this purpose had been provided. e ST

. Except for asphalt, no finished procucts were
‘manufactured at the Refinery,” the crude white distillate

1

be;ng,sent.to“WilhelmsburgvRefinery,andlthe'base'lube
cuts to ‘Grasbrook Refinery for final treatments. - .

R ','During;the[wd?iindigenous“6fugés;nginly_  l
drewn from the Reitbrook, Neinhagen, Heide and Rustrian

fields have been processed and the refinery has also

:bgequxtended:by‘thelerectiOn.of the.fqllqwinglp;ants;ﬂuﬁ
, T R TIPS \“ﬁf .ﬂw ﬁ1~ ,f‘f

e Werke, Brunswick.

1. ~Zopping Plent. . Built by Wilk
e .. Commissioned 1940, .

Capacity 1,000" tons/day.

i, Built by Borsig end
truction Com
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' ,:wahis;plantlwanorigiﬁallykdesignedrto operate

the S0,/Bensol process but due to corrosion troubles,
attribvted to poor construction materials operation was
‘changed to the Di-Chlor-Ethane process. Operation was
conventional-and calls for no comment. Coo T

'35, Synthetic Lubricating 01l Mogufacturing Pls
_ " Built by Bosaig end C.Peters,Hamburg.

. Commissioned 1942. - , R
Capacity 700 tons/months.. . , o
o " This plant was 'in commission only =2 short time
before being dismantled -and removed to Osterode for erec-
tion underground.  ‘Some details of the process and '
operating conditions are attached to this Report as
?%pgendix-"A"wcontributed by Messrs. D.Morten and: '~

Cuilt‘by[Bosaig_énd_ﬁdéieénu'Coﬁétruction,
"3- ﬁ,thé6itygl0,QQ0 tons/month. . -.\7'

4- ~‘SOLV"GH§ t’Ex;i'écgion Pl ant. e

.. . 'This plant, like the above dewaxing plant war
desighed to operate on_ the SO0/Benzol process; but agaln
‘serious. corrosion troubles were encountered which were
‘attributed‘to'thgﬁuse'of-poor'chstru%tiOq materials.’
Operation however, was conventional and cdlls for no
special: comment. T PR

U5;”'C a fEi‘rac£-onf§iEﬁ ah T BT
' Commissioned 1942. .. = '
- . Cepacity 6,000 tons/month ..

)

. '7he process comprises extraction with gasoline
followed by.redistillation’ of the recovered oil with the

‘lubricating oil fraction returned to the acid washery for
further treatment. . o o 0

g

at- during the war, the most = 0
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1mpcrtanilci_ﬂhich_was the ¢ extension of the vacuum unit tc

double capacity by the 1mprovisation of a second pipe
o At this point it is also convenient to refer tc~
the use of stalnless steel in place of homogeneous lead -
lining ns proctised at this Refinery for protection against
corrosion in S04 plants. .The: Refinery Manogement were very
gsatisfied with the service given by stzinless steel and.
expressed- a markec preference for stainless steel in place
of lend for similay dutiesfin future.. Mckerst cotalogues:
describing the *typec of steel used, namely Manncsmannrohe-
renwerke, Dlisseldorf, graces V.24 and V.44, with other
‘4nformation and literature including some research on the
'use of 1eud are included with the collected documents.,

- The Refinery we.s heavily bombed during the last
monthswofwthe.warmandmthe following plants .are considered -
to have been prectically -destroyed. In any case no estimate
of 'the extent of the repair work. involvec is possible until
“the sites’ have been: cleared. ‘:- ,

1, No. 1 Dewaxing plant ’

éa'iNo. 2 Dewaxing plant. o

3. Solvent extraction plant.
r,g,?°01ay extraction plant. '

; Fairly extensive damage was alsc done %o the
water pumphouse and boiler house, but sufficient plant~is
available, after ‘repairs, to service the’ Refinery on a- ‘
1imited seale. A considersble proportion of the tenkage
has been destroyed and ‘extensive. improvisation will -be =
necessary, including the use of” barges 25 storage, to Pver—
come the acute shortage.‘_“‘ AR o

A The rail and ‘wharf handllng facilities will o
also reuuire much attention to put them in order againae_y;
B The cosl handlinggfacilities are also padly
jdameged and 1t will be: necessary tcfprovide ~for- oil”firing
in nhclinitiallstages.vn ‘ o :

and v‘, 1S ‘suste

;d;the esphaltuairﬁblcwinz plant could ‘be:: restored

“750-I{52)
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for- operationew:. thoute seriou&diffimlty.

. In addition the 1aboratory, which included
extensive glass blowing facilities has been badly damaged,
but the engine testing equipmen was already dispersed to
Hitzacker and escaped injury. See Report No. 6.)

. It is stated thet ample s areeare..stillv
a,vailable and - the Management &are confgdent that the.
-refinery could be commissioned on a reduced programme
after about. 4 montht!s: work. ‘ '

o From the appearance of the Refinery this
estimate must seem excessively optimistic, but it is
obvious that considerable experience in the rapid repair
of bomb damage -has been obtained by the refinery -
engineering staffs, for which due allowance must be made.

Pe;;gg;g;‘ el Ig;ezrgga&ed | . \, - R _‘ L
Refinery Mana.ger ‘ ; : Harburé'_
Engineer .

l'» Technical Director: Shell House
Chief. Engineer N

Dr.- Stegemann ao
Mr. Titschack

Dr. Lutkemeyer
‘Mr. Maercldin

.'t,tgtv A B

Mr. Becker “Asst. u 'u\.
Dr. Zeigs - Asphalt Department, _ T

Mr. P. de H, Hall =~ - ' Brit: Ministry of Puel & Power
Mr. Donald S. Fraser' - - U.S. -Petrol: dmin- for War .

‘Mr. Cele Harrison : Brit. Ministry of Fuel &: Power

L'(’sgé.)‘ﬁj »{-c‘,g; }ijmh_’ mu }_sdsr.
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. HARBURG REFINERY
S"t eﬁm;m%y Leatin, 0»17P 3

" GENERAL e §
S The'syﬁthetiC'lubficating oil plant of the
Rhenania-Ossag was situated at Harburg, but after air-.
attack was removed to Osterode for re-erection. The -

plant was commissioned in 1941 and reached its maximum
production in 1943. LT e R

- .= . The plant was designed for -an ou ut of
_ahout 400 tons/month, but actually reached 70 tons/
month., The process was the noymel one of wax—cracking
followed by'aluminium"chloride:polymerisatidn'of-the'
resuitoent olefines. R T

DESCRIPTION -~ ..o

e - .The process was not very selective as =
“regards original wax and the actual material used, .
which was the -wax from Austrian crude, contelned from:
25% up to 30% of oil. . it SRS RN

~ o The wax was cracked in the vepour: phase at -

a temperature of'560+§909c,-and gave 60% of cracked .
distillate of 30°-310 C. boiling range, which had a =
bromine number of 80-110. . Some of the wax- was recycled,
‘and there was a continuous withdrawal of 10-15% calcu~
~lated on-the fresh feed. e e

2 The catalyst used for polymerisation was &
" commercial-grade of. syblimed AlCls.: This was: pasted. ...
,withulubricatinngil~(q,vﬂ)gan¢“p mped into the reactors
‘which were of.the batgh-type.i_&h@ﬁprgcesstasgoperated
at ebout 109C. end the reaction took about 4-5 lours, .
1“Thefrea°ti°n¥wa53%h°weveﬁ?¥mbre~raniéjiﬁlth9;ol@finesg~
- were. produced from oil-free wax. . . . . o o

Lo gei It wesm ce
Qfeed*gpegiﬁlly;ﬁa*Sufffﬁiéﬁtly (
" obtaiped by ordinary -settling. -Th

not necessary to dry the olefine
4 yateriel -being
e process.was, .

[ arsosifoad
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—however——operated—under‘slight—pressure—to-prevent‘
ingress of water ~vepours.

\ . The ‘basis of the plant was a reactor tank
w1th a centrifugal pump - circulating the material -
through a heat exchanger which would be used first
for removing the heat of reaction and later for heating
the material towards the end of the process/ The main
material of construction was wrought iron, pot steel or
cast iron. Nickel-chrome - mainly VA or VzA was used ‘
for valve trimming, 1mpellors, ete., | _

e Various methods of operation ‘had been tried,
the original process being to operate a series of 7-ton
batches and processing down to ‘a bromine number of _
about 2. This test was carried out by taking a sample
of ‘the reaction mixture and separating the catalyst out‘
bywwater~washin6.i'v

E It was. leter found that better yields were .
obtained in the following manner:- 3 x 7-ton batches
were started and run to 2 bromine. number of 40, and. -
then transferred to a largcr but similar errangemcnt of -
about 25 tons! capacity. - Circulation was continued for =
another 6<7 hours, the temperature ‘being gradually- raised
to. about 80°C." At a bromine number of 5, thé sludge was
allowed to settle and.was drawn off to another vessel. '
Here the sludge was washed with water and the\seperated ’
01l -was-returned- to-the 25-ton tank and recirculated—
while further polymerisaticn occurred and_the bromine:
number was. finally reduced to about 2. This was 'an
important stoge of the process as it increased the yield
of high viscosity oil._u : _ il L

: S It should" be °ppreciated that the local
complexities of operatlng ‘conditions were .designed to
give the best o1l to meet urgent demands and that a .
‘balance had .always to be struck between speed. of - oper—
ation,vviscosity of oil and viscosity index. i

LA There was no. attemptxat catalyst recoveny;
-the spentlnate:ial‘oeing .discharged ‘
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V_ofﬁlime,v k351ng*thiaJnaterial_thrgugh_asdistillaxion_unit_

almost white.

to remove lifht ends, and filtering the residue. This

would ncrumelly be of a pale yellow colour, but, if the
original wax hcd been oil—free, couln‘at best have been

‘The various grades/of oil required were -

-sepnrated by vacuun distillation, giving essentially

spincle oil, machine oils and e heavy lubricating oil-

" residue, which was the synthetic oil required and wes :
- known as Grade 1006. This had the following prOperties.—

Viscosity at. 500C. - 47°E. e
- A at 1000C. - 5-6°E..

Vlscosity Index - 1100110 "d;"

Pour Point = about -~ 27°C.

] T The yield on’ Wax—was about 40%, and the rather
high pour point 'is due to- light waxes in the: original -

feed-stock; - this is why the olefines were cut at 310°C,

~else the pour point would have been higher. -The oil gave

guite good results in the oxidation stability test (see
eport No.l, Section 3). It was stated that ony

‘oxidation-products of the oil were fntty acids, and'that -

this would help the detergency.
The oil according to the Intava and Rhenania

ntesting laboratories will function- for 17-to-18-hours- in
-8 ring-sticking test compared with 8 hours for normally

refined mineral oil, ‘When the latter is mixed in 50/5 0 b
blend with the synthetic oil a- ring—stlcking result of 10

ilo-ll hours is invariably obtained.soi - A‘_b.

: Part of the machlne oil fractlon was used
for pasting the aluminium chloride catalyst as mentioned

.above, and the Spindle oil:cut.was generally returned to
the polymerisation process, as it was found that this
‘considerzbly helped to 1ncrease thefyield of high
viscosity oils. T LR 5

‘DOCUMENE

'collection\of Teohnical ‘reports dealing

yMonthly and yearly Refinery reports and a?g

£ acture






