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Production of ‘Ariation'Engine Oils By Copolymerization

In addition to tne prev:.ously used processes for producing aviation engine

,1ubr1cating oils,

l. entirely from mineral»oil by appropriate processmg of petroleum 011- or
24 by mixrng a- diluent obtained rrom petroleum by appropriate treatment,

w:.th a highly viscous synthetic oil such as SS 906 in the ratio l l we '

also made use of T "

5. conolymerlzation*of crude SS 011 w1th a pretreated mineral 011 fraction,

whic o produces a. ' ’nished Oll directly. . .

This pr cess , which w s developed b_/ Dr. .Zom as i‘ar back -‘as 1930 w1th crude

. saving of valuable mineral oil. .
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| ’_ﬂeydebreck I to. copolymerized. o1yt e e e

_and of the mlneral 011 by selectlng dlfferent ratlos.

synthetlc 011 to mlneral 01l:rs l l.5~r1n scheme III the_r’

" Process:

4s in the manufacture of SS oil, ethylene is polymerized,fintroduced into
the preheated mineral oIl e;d blended wits it in a ratio'of‘l 5 parts of mineral
0il to one part of pure SS oil. After completion of the reactlon the bulk of th:
sludge is withdrawn .after a: Settling per1od 1of, about 2. hours,.while the remainder
is separated in a centrlfuse. The alumlnum chloride is’ removed from the" sludge
by Washlng with water in the p:resenc‘a ofa solvent and a black asnhaltlc soft
.mass:is obtained, the so-called sludge oil. R=0il suitable ‘for the manuf;cture
.of Journal 011 1s not obtalned under taese condltlons.ﬁf”he'Bossible'use‘of‘thiS‘

. o~

sludﬁe 011 in, the rubber and lacuuer 1ndustr1es is-still belng 1nvest1gated. The

sludge-lree, acld crude 011 1s neutrallzed by m1x1nb 1t Wlth hydrated llme whlch

"1s removed 1nn111ter presses while. the neutral-crude-01l is topbed and.the d;s-,

T

‘tillation’ res1due subgected to a final treatment w1th bleachlng claj.' The’pro—

cess is 1llustrated in: flow sheets l and 2. Scheme 2 in partlcular, shows that

-the copolymerlzatlpn component obtalned 1n the treatment of 100 OOO Jato netro—

leum 011 1s Just sufflclent to process the SS 011 obtelned 1n tne ES 011 plant

—

The experlments ‘on whlch this scheme 1s based were carrledéfpt on enfexfl.

perlPental scdle w1th.200 kg,and w1th 4 tons on a larger scale."

f'The process may be adgusted'to the varlable v1scos1t1es of theeSS 900 011
: ——ww*,.v_ T .% -

‘sls 1 l. In the

T

.\

'IThe mlneral 011 fraction used 1n the aforementloned exnerlments was pre—

fpared from_crudewoll éacuum fractlons l 2 3 of an“Ostmark petroleum. Fractlons

—

-*fjéto = ﬂetric‘tons;perﬁyear-a




.2 and 3 were de-resined with propane, and the 1-3 mixture-then dewaxed with
eth'ylene”chldride.' nS 1ndicated by the coke test, VBI‘J "1ittle asphalt isTe-—

moved. thraction with 6% of phenol improves tests and’ treatment.

4 Density - Egy . Egg VeI.: Fl.pt. Solid.pfc.‘ Coke test

Y N e

ot

Min, 0il-Copolym. Compoment— 0,915 7,83 1.85 . 556 . 2200 =18 - = -
$S 970 r (Red Ring) . - .. 0,874 18,50 :3.11 106 _ 280 =30 __ 0.20
Copolymerizate =~ . - . i 0.878 18,45 .3,08 :106- 1230 _ -.288. "+ 0.18

Consequently the - 011 obtalned by copoljmerlzatlon is analytlcally equivalent

‘to the Red ng 011 (SS 970 r) used at present. ' _ Lo

Opera‘blon in IAotors. :

A serles oi‘ test Tuns was made in the’ BIVT‘I one-cyllnder engine” in the

b P im S e e

"Oppau ..’Jng,lne Testlng Iaboratory Wl'Gh the folqung results. R
: Running time Wlth Red Rlng D (Rei’erence 011) G oo 7 hours
’ : ©S8.970 T ) : ~. 12 ‘hours

Copolymerlzate uIP 15 . "

In the Drocess:mg of .'LOO 000 tons oi‘ Ostmark crude 011 the followmg quant-

';‘1t1es ai‘ i':.nlshed aviahon englne 0115 are obtamed deoendlng on Whether thls

: | _
crude oil 1s used as & d:.luent/ as a copolymeriza'blon\ component'
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regardless 01 the ix1n" ratlo.

,cluded the follow1ng products.' . .

.Leuna I
‘.Leuna II

Min, 0il : SS 906 - " Diluent 65906 -  Copolymeri- - 55906
‘ : - , zation component
- 50 .: 50 13 000 - . 13000 .- 32780 . _ .- .32 780

60  : 40 . 13000 - 8700 - 32780 . 21 900"

Consequently, 1n the copolymerlzatlon process finished aviatlon engine 01ls

J "‘

rare ohtalned whlcn both in quality- to quantlty—are superlor_to products obtalnanle

by the older method.’ rurthermore, the two above tables ahow that the copolymerl-

lzatlon process always glves & much hlgher yield of flnlshed aviation engine 01ls,

In the follow1ng we shall see how tne lubrlcatlng 011 plan of the I G.

X

is- altered by the 1ntroduct10n of copolymerlzatlon.ﬁ hhls plan nad heretofore in=

RN

' R-Journal 0il

Schkopaw:--

j:Heydebreek I o
"'Heydebreck-TI%"
’;Moosblerbaum
sOppau
Auschw1tz

Copolymerization process.

P
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‘abandoned because of the ester oil plant at Auschwitz. This v.jnlant is also 3«;,
be used prineipe.lly tor.the menufactnre of sloecial engine oilse’
The ~exceas of SS oils relative to the ester oils is then to be blended with
a mineral. diluent (e.g. from Preseburg) for finiehed evistion engine oils, .
' The- following plents using the copolymerizetionv‘proeess thus remain.

Pw S e . lo) . Schkopeu cao B ""'_»' -
- ’ 2.) Heydebreck I o ,
3.) . Moosbiexbaum - ... v 0l
) ,Oppau.

No decision has so far been made with regard to Oppau. It is possible that
the synthesis might be integrated with a mineral oil refinery located there. i

Tentative construction plens heve been worked out for 1, 2 and 5 besed on co-

2

polymerization in the ratio. Synth. oil mm. oil = 40 60.

. Components required A Finished e
cpoMingroil MP Aviation 'oil
. "-___eomponent o Engine Oil

i 15 000 SR

Heydebreck I

Moosb ierbeum .




for 200 barts of blending oil.

) According to the original production plan, 65,500 tons of S8 906 are to be

produced. .
. 65,500 tons SS 906 = 131, 000 tons blende&

65 500 Duosol—dilution oil = 508 935 tons or crude oil.

If this quantity of SS 906 were to be processed to‘copolymerizate “there Would
be obtalned 655 x 227 5 = 149 000 tons of MP oil aqual to s, OOO tons of flnished

av1at1on englne oil 1n excess of the glven synthetie 011 capacity. . 149,000 x 0,69

= 102 810 tons of mineral 0il component = 51 ,880 tons of crudegoll would thus be :

necessary.-

The overall plcture>1s’as fOllOWS.

|- Journal 011

Iewma I 0
‘Leuna "I -

-Sehkopau:
Heydebreck I
Heydebreck 11

fcontéﬁﬁihtedf



Plan I Plan II

MP - 011 - . 81,900

liipoko : - 54,000
Crude 01l - 175,000
SS 906 65,000 27,000
Diluent 65,000 . 27,000
Crude. 0il 508,935 ‘209,800
Sludge oil ° P - 18,100
Journal oil : - .. .- 4,580 . S 4,560
 Finished aviation oil, total © 151,000 = . - 185,900
- Grude ’oll réqu‘ireméhts,‘ ‘total 508,985 - i "382,800'

The 54 OOO M:Lpoko (copolymer component) IO vided fon' 1n the above plan II

W111 be produced in 8 ‘new’ reflnery. to h%\\\lll‘b at’ Moosblerbaum w1th ‘a capaclty ‘of

] o

55 000 .Tato (tonsger year)— from 100 OOO tons crude 011 and in the Apollo at

Rressburg (capaclty 21 OOO J‘ato). S ': R

When the Apollo phenol extractlon plant 1s ready for operatlon in: the sprlng

_of 1944 1t w1ll be poss:.ble to produce 21 000 tons of Mlpoko dlrectly. In Moos-‘

Mbierbaum a treat:.ng plant i‘or about 100 OOO tons of crude 011 1s to be built from

'equlpment taken from French refiner1es. In progectmg this plant a str:.ct program_‘

has: been followed for using'the smallest 5 poss:.ble amou.nts of 1ron, but the con- :

FESo

fstructlon and 1nstallat10n oi‘ the md1v1dual productlon unlts is such that exten-'

'f;s:Lon'and expansmn 1s poss:Lble w:.th mlnn.mum quantltles of 1ron. T o

_,fcomponent.:ﬂ, For thls purpose lubrlcatlng O:ILl i‘ractions, l 2 and 5'4 were to be .

used. Processmg of the lubrlcatlng Oll ﬁ*actmn 4, to steam cyllnder 011 must be at

.,.present omitted m_order to se.ve 1ron. . 'I'h:.s f'ractlon can be: sent elther to the

Apollo for further treatment or remaln in the dlstlllab 1on res:.due._;,',,.The latter 1s

e

“.k:to be sent to‘ the hydrogenatlon plant aIt Polltz to be " converted 1nto gasollne and

5 Dlesel 011. i DI




~The following plants will be oonetrueted in Mooebierbauw .

" 1l A combined Foster-Wheeler topping and vacuum dietillation plant,
- complete from the - French Gravenechon refinery.~ Capacity 100,000 ,Tatvo‘_.

-2. A phenol extraction p.'l.ent from the Port J’erome refinery. In this
plant @ new extraction tower :ls to be erected. o ’

3. A dieb}oythylene dewaxing plant from the Port .TerOme reﬁnery.

, The gasoline-keroeene and gae oil fractions are to be treated in equipment,

- of the HF plants- ‘I’he resulting crude paraffin ie to be first converted into

pure parafﬁn :ln the Apollo unit. Tank eterage, pipe conneetions, pipelinee,

' pumps etc. are 'bo be taken as much as. poesible from tae French refinery of

- Port J’erome. )
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Flow sheet 1T

Fraction I & II A ' III Ethylene
22 000 .. 10000 . 6 000 29 200
. . R (N . '_J;' “ . ;

,\Lkl . . ’ ,\/

e Plienbllfe‘xi:rac't ion Polymer ization,

&—
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90 | o - >15040
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.. scomponent . : e

Copolymerization
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4920

“‘Aviation engine oil..
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Frqqtion I
- 22 000

YE}fbrac:t .
Toe0
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Pheno l extract ion
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_Para;q:in- :
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Denglng
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12 880

Ethylene,
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Fraction I
22°000.

\.

Flow -sheet Il u

II : II11 Ethylene
Tz 30 000

107060 ¢+ . .. -+ 776 000.

“Phenol extraction’ g "polym'ei';viza‘tibn

Ectract
.9 500 . -

Treatment

l RN | 75% yiela -

o 28 _5001,; o

‘Dewaxing,
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_d 10088 |
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Appendix to the report: "hanufacture of Aviation ingine 0il by Copolymerization"
dated 3[29[43 . R . P

‘r

In this report the diluent required for. phyeical bl'ending has- been_assumed»

atd

to be 15%,‘ referred to the crude oil. This yield applies to the Dmsol process.

Should it be possible to increase the! y:.eld of the dlluent -as illustrated

s ’

in the attached Flow: Sheet IIa, the comparatlve figures for copolymerization '

follow ‘.

;- From 100 000 tons of Ostmark crude oil there is obta:.ned.

2 B ﬁ—.‘ A". - - A. s “ B v
Mixing' rat:.o o T Phir‘sical ‘ Copolymerlzation . ‘Addltlonal production
Mmeral eil' s3rntnet1k_~ :blending . ) o . through copolymer:l.zatlor
e y ’ tons ; Lo tons _' .} toms. - %
__5'0‘ i “agiager | 0 970 95 §80- B4
v eo, 57 900 | 4970 -+ 0] 110960 o 0 B2

%

: The follow:.ng raw matern.els are requlred : L

. Mipoko YT ss goe.f

Dlluent :
- spgeor | s 780~
~oeareo | @s00

Here again :Lt Wlll be seen that regardless of the m1x1ng ratlo, about 50%

.-‘s always obtalned from a glven amount of

.777. In thls mstance the p:.cture for the treatment of 6v 500" tons of SS 906 is.as

fo-llows e




Plan I. "Plan II

¥P 01l - 81 900
Mipoko - 54 000
Crude 01l LA 173 000
ss 906 65 -500 27 000
Diluent . 85 500 277000
crude oil . 288 855 119 698
" Sludge 0il v e : ": 81100
Jburnal_oil‘ il . 4B80. . R 2 560
r:Ln:Lshed av1a'blon 011 total Sho 131 000 . o L 135 'VE;"OO'

Crude oil consumptlon, total il ogeeess T U 2927698

Here -bhe add:.tlonal preductlon of 4 900.. ons of fnnshed av:.atlon englne 011

. no loné,er resul‘bs 1n a s:.multaneous savmg of: rude 011 but the crude 011 requlre-

‘

SN

ments‘ lIl both cases are practlcally the;vvsame. : However the better quality and the

economicé.l 'dv_ tage of ‘bhe MP o:.ls are mportant factors to be con""dered

h! s high yleld.'and ‘

Ai e -at - ‘bh’ ":present? :.me":the d:.luent is not obtamable in
= g kD

"'1n the requ:.red amount ) the development oi‘ the LIP process is mportant.

- -





