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. Reports of the Reseerch council for xutomstive Engiq-'
’ eering at the Reich and Pru531an Bﬁnistry of Trenspart.

AResearch work on the production of veluable 1ubricants
ufrom crude cil frém home sources*Jcarried nut on.behalf
of the Mlnistry cf Transport

— by Proi‘. ‘Dr. . Ubbelf‘hde .

The problem is that of prnducing veluable lubriceting cils fram ‘
erude oil from- hcms sﬂurces by means of- selective solvents. In particu—
:ler, an attempt wes 10 be.made to produce rutombbile 1ubricants vwhose

viscosity is little affected by tempersture and which possess good oxi-
datian resxetence.,v _ .
3
, : Twe typieelly ‘German erude 3ils are. sse1leﬁle vizl_aistilletion
B residues (tcpped up to about 3500) fram.Nienhagen end from Wietz.

. The first pcint mentiened in the deteiled experimontel prﬁgrnmme
- was the setting up of en apppretus in which the asphalt could be pre-=
,clpiteted from.the ebove dlstillatlan resi@ues_hy means ‘of prﬂpqne. ;

The actuel epperstus (cnmpere appended fig.l) c:nsists of a o
'pressure vessel’ aithstending up t3 30 etm.. 4 stirrer is mounted - in
_the pressure vessel,"this is driven by = m*tor ‘by means of ¢ X pulley.
4t different heights in-the pressure, yessel,s six sterﬂ3$1,n’W’ABAWs are
prcv1ded, peirs slways ‘being- et~the g9ms haight so that the inside can

. be. surveyed at avery height, 4t the top of the pressure. vessel there
”is ona. inlet’ tube. for il and cne for propsne end alsc a sefety end en
~outlet valve. . .In the lower pert outlet valves. have ‘boon provided at
_‘the lprest point and at the s1des at slightly higher pcints.

_ When the asphalt hes been preclpiteted *ith prOpene in the vessel, >
—1it 1s ‘filtered off thruugh a anction f£ilter. An upright cone <f wire f'
geuze is placed on-tcp of the filter ‘disec. which’is covered with a Pilter
2i;th.- "This has the purpcse of cetching lerger lumps <t esphelt“and,
=} extending the - lifeiaf the filter disc. : e .f c
The treeted cil “hich stlll c"ntainsnthe prOpnne wrs cﬂllected in -
-1 stee1~bomb from which the propanc c~uld be-distilled. off into the ~
pressure vessel. "MEinly Wietzer oil (which eonteins hardly eny. wex] .
wes treated in this: eoperetusw T"Tn*the'NIenhﬁgen oil; & large part of -
the wax-is thrown out of solution tngether with the aephalt'\ a mixture
of wax and ‘asphalt is therefore - cellected on the filter. - On the other
‘hend. the lubriceting oil distiIlete f the Nierhagen oil was treeted with
propene in the seme. vay, the result wes’ that wex was. ccllected in the
suction filter. e up” A e
. The ‘propane de-asphalteﬂ Wletz cil showad a somerh?t greeter vis~
_ c031ty than. the lubricating oiI distillete obteinod from the seme resi-
-due.. = Both these oils requlre, ‘however, ‘treatment Tith, sulphuric eeid
- and fuller s earth nr- selective sclvents before they can -be . considerad-
‘useful lubricents., “This reseerch is still proceeding and the report
:on the lubricating "11 obteined . in thls ey, "ill ‘be 1ssued leter.

. v‘ﬁ In arder to distil off the lubrlcrting oil frrctlons frcm the
eveilable distilletion residues ‘en. eppnretus was designed. which hﬂd 3
the seme charecteristlcs as A lsrge scnle plent (see fig.z) e

! i, . .

‘ Fr m the st*rage vessel the distilletien resid flors p?St an «'*”

v observetiun window ‘end’ intn an electricel’ heating csil and thence inte
-an eveporation chembor. .. - There the vepours separete fr'm the residue,
and grg cxcled and ccllected in seperete vessels. v The apperetus can’
be evecunted 84 c&mpletely by & rctery cil pump thet the distillatlon
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,can~be carried out at about 4oo°c at a vacuum of 5 to 7 ru.

About litres of dlstillatlen restdue were vorked ln this plant
per hour. .Under these conditions e final residue wes. obtelned from: ~,_
‘both distlll%;ion residues which is called a hard asphai& _This means.
that all the ubricatlng Gils whlch 1t ‘wa's pessible.to obtain from-the *
:distillat1on reaidue by dlstllling, ‘have. actually been” obtainedt Thel.
dlstillate from the Wletz 0il -is more fluid then that from the: Nienhagen
‘0ils  Part, in any ‘case; .of- the distillate: of the Wietz o0il was sent -
'through the processes of ‘the plant once more “and a low-boiling fraction
‘was separated; the remainder leéft after this stage had about-the same
visc031ty es the dlstlllate of +the N1enhegen oil. .

Since the distillate from ‘the Nienhagen -0il is verx.rich in para°.
. fflns 1t was generally freed from peraffins before any further process-‘"
ing. This was done by diluting w1th a mixturs of benzene end acetonse -
nd cooling to about -20°C, the whole was then filtered in a refrigerator.
“when thé paraffin was retalnedgf The benzene-acetono ‘mixture was sub= ;
sequently dlstilled off. egaln. T : R IR

In one case the dlstllletes prepared in thls vay were treated vith
5% concentretion sulphuric ecid ot 50 to 60°C, acid” resins were separ-
ated and the dlst1llete then treated et 1050 w1th Sﬁ fuller's’ eerth.

The distilletes weTe treeted "ith selective solvents in the»follow-
ing'manner. generally the first step was that 1 litrs of oil wes. sheken -
with 1 litre of the solvent in & separating funmel-at room temperature.

» IT™%wo leyera,ere formed on: stendlng, ths lower layer, the extract, is
separated. ' The solvent wes distilled off from the extrect and.also -

© from the refined product. ' The refined product was subsequently treeted .

~with 3% sulphuric ecid and 2% fuller's ‘eerth-(temperatures as Pbove)._'
Tne following physical., properties of the réfined product woere messured:
speciflc gravity, viscosity at two, temperetures, viscosity pole height ~

- gnd refractive 'index. The oxldatlon ‘properties-of -meny-of-the—-refined -
products were measured in the Indléne epparetus. . Where necessery &
different temperqture was seleeted for solvent extraetion of the oils.

-*Further, mahy of the ‘refined products ware agein treated W1th the same‘“
emount of eolvent in the same msnner.

If Furfurol is employed there is good separatlon cf the extract ’
from the refinad product at. room temperaturs.  If the- extraction is
repeated the colour of the refined product beedmes progressively lighter.7
Ths ageing propertles alsc 1mnrove §tanlly. ‘Itone wentg toswork at
higher temperatures. cne observes thet in the- first extrectlon one obtalns
2 elean’ separation of the twe layers enly below 509C. ~ For the ‘seeond
und—third~extract1 ons-tho- temparﬁtures mey be allowed to-exceed 509 end--
rise,. say, to 100°C, - -This is edventegeeus because it further 1mproves
the egelng propertles.A - '.,h R : -

" _ . Lo
E— The v130051ty pole helght«cennot or cen herdly be imprOVcd by eny
further -extractions, .- -1t ‘ean-be seen from the’ accompenying_teble thet
only cila. hav1ng viscoasity pole heights slightly above:2.15 ‘can be- .
obtalned bv extractlan frrmtthe_Nionhagen dlstlllate w1th furfurol. .

formed, cén be uncreesed to 100 .*urs withcut the losses 1ncurred 1n
rofining unting tﬂ more then ebo . O%w : : - N
. Fur ol is eccordlngly quite well suited fcr the production of
lubricﬂtlng nils (setisfying the conditions mentioned 9bove) from the .’
treated Germen crude oils, ' If, hovever, cné requires the 0ils not to X
exceed the viscosity pole helght Of 2 0 this cannot probeblv be -

echieved w1th the:use ef furfurel.
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Nitrobenzéne is frequently employed 1n Amerlca' it lalled how-
ever ‘with the oils availeble here. -~ It was very d1ff1cult ‘or impos=
sible-to distil off the nitrobenzene.completely from the refined —
\products whlch -had - been: treated ‘in the above menner. . When. the after=
‘treatment w1th'sulphuric acid wes carrizd out the nitrobenzene changed
4nto & semi=s0lid mass from which it ‘was ‘herdly p0551b1e to_obtain any
more oil by_gentriiuglng.,, Difflcult1es ‘with nitrobenzens were experi-
‘enced during the extractlon.. the extract and the reflned product did .

.- benzene crystelllzed out. The: separetlon could however be effected by
vjadding lO nethyl alcohol Jor 31mllar substance.k

L5

't'r{‘ In order to ellmlnate the nitrobenzene from the refincd product
one has to make a steam dlstlllatlonl As the mixture of nitrobenzene;n

~the solvent was not used any further._
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AR 4?-xﬁ dichloro dlethyl ethcr callod "chlorex?~ on the other hend
is. relat1velyA§§§t=surtedn§s;e—$g;ectIve solvent-even-for the-treated
oils, 148, the layers s of r'e 1n.d;productlend_gfwthe extract give COm-
paratively clean seperatlons both &t room temperatures and at higher’ [

temperatures. -.: With this solvent,it vas also not possible to exceed a
limiting valus-0£.2,15 for thé viscosity pole ‘height .of the Nienhagen
0il; . the oxidation- Stabllltj could’ hovever stlll be increased by -

further extrectlons..f ; B LTy

The propertles of the 01ls treated with chlorex have been quoted
in the accompanying table. Tlh work on this solvent has not. yet been
concluded. ’ . : . .

. This eolvent would ot quallfy ﬂor 1arge scale preductlon elther
because the yield b%eogeﬁ very bad in a very short. time without the -
‘refined preduct improv g very much. ‘ it F o ,‘- f”

1t was elso attempted to continué the treatment which had ‘been begun
. ¥1th furfurol and nitrobenzene by extragting with chlorex.  Ths nitre- »
benzene mey quite well be used in this cesse., It uas found however .that
"no perticulsr edvantege is gained by this change of solvent: the lower
limit of .the vlsc031ty pole height reached rlth furfurocl ageln could not
~be exceeded.-- . o ; , o . . -

: Anart from the three so&vents mentioned abobe a lerge number of
'tests were  devoted to. numerous other orgenie liquids: in order to deter-
mine. whether it would not. be possible to attaln 8 considerebly lorer
v150051ty pole helght. - \QN»- '

Bcth phenol and cresol ere;much used. in Americec:><2uex_are_ngt__;*
pertlcula 1y -suiteble for the oils treeted by us since.in” “these oils: aleo
“the: Scperjieon of the leyers ledves much to be desired. The. propertiea
of - tne refined products obtalned ~1th these solvents are not prrtlcularly '
gcod (see” teble). - o ‘ RS

Selicyl EHethe proved to be tho only sclvent whlch ellovs one to
io*trln a v1scc31ty pule hoight only sl1ghtly exceedrng 2. 0. L 3

Thu s0= celledADua-Sul method'"*s appli d fp‘further experlmental

- serles, i.e. the oil was trerted simulteneously with both propane ‘end a.
“mixture of‘tricresol and phenol., It eppears thet the viscosity pole

"height aven of ‘the ‘Wietz: oil mey be rcduced to 2. l by meens ef thts
treetmcnt..
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~ . In plece or the mxture ot phonol and cresol onc msy elso use;‘
furfurol=in~oonjunctlon with thé propens; - this hes no advantege €s
".compared to_ the use of  furfurol nlone, et eny rete for working up tho
“distillates ~ One cen elso ‘use the 16 Duo~-Sol’ method for. worklng the crudef
distlllation/re51dues., 71th, Gege 1009 furfurol .end 150% pr@pene one -
‘obtains ¢ refined prsduct:Tith comparatively fevorgboe propurties.-

CIn ‘the course Of this pricess: the herd esphelt separ?tvs in coerse.. |
1umps and" it may therefore be filtered off easily. It seocms that heevier
“and more viscous 0ils mey be obtained by this method »f wefklng up the—ﬂ&x
dlstillatlon r351dues then by furthar dlstllletion.,

The work on the Duo Sol methbd is still proceedlng so-thst more w111"
be reported on 1t lster.;a;:vv_ ‘ : o -

_—— -.\’é e

The Bxperlmcnts descrited so fpr rere crrrlud out rlth 31ngle or.
repcated extrections- of the cil. In order ‘to simulete- the condlt}ons
" of lerge sc#le cperaticn an apperetus was constructed in which the cil
penetrptes ‘through several leers of furfurol and eﬂch time scpqrates
frcm the extrect. SR _ 7$4\/ A L
The Pppended flglﬁfgﬁ v the p?hh of the ull hich is belng tfeatéd;
from the dropplng funnel at the lefﬁ;lﬁ‘enters at tho bottom of the left--
t e, then riSes end by’ pass1ng thrcugh: » c*nnectlng plecu enters: the
second tube, etec., until it srrives in. the collection vessel.  The
- furfidrcl- from the tube on the left.is- withdramm from time tc time, -the
furfurol of th5 conseecutive tube, “then goes back to: the. preceding one-end
the last tube is filled with fresh furfurol.  Just s in ‘the large : -scale
contraflow -apparatus the oil first comes into contact “zith furfurol’ which
‘has &lrcady been uss a .i.es an extract and- only in the end'pasobs .through
pure furfurol. In & lerge: weter—-bath it iy p0ssiﬁle to raise “the: tomp-
erature of the extraction tubes-up to 1009, - '
~The work on this epapr?tus is ‘als> still prﬂceading, so th=t lrter
repcrts ‘on. the expurlments w111 be 1ssucd.‘




NIENHAGEN OIL -
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e e ""£<;--'~SP sel Visc. ¢s in OF - . ~Refr. 'Indlana Setting |-
—Tf;f fment - Grev.e 2000 1es°c 1009 VPH-- Tndex _ tﬁwsim Rl oc efl1d

Refined product e ] SR . :
~with 5% HpS04 and. |0.930 1068 |.5.98 2,55 2.3511.52161 35.7 | - . - 90% |-
4.0 fuller s arth S SRR R G R N BT R e
' ‘Furfurol 1007 ist |- N . ) R - BN SRR
| extract. 20°C 0.926 |1000 )Sf?Z;?fé' ?'4 21'5174 50' . _;0'5‘. 83%"_

' Furfurol 100% 2nd NPT DUREEE SRS FENE RATEER IR, S o
extrect. 200% " 0.9;5 690 | 3.482.25/2.23 11,5100 83.8 - |-10.0 |78.5%

" Furfurol 100% 3rd - % NS T DU SEU R ol o ,( oo -
oxtrect, 2000 . |0:918]'705) 53.48,2.25 2.2411.5089) 88.8. |7 6.5 ek

Furfurck 1007 1t | o F oo L b 0 g
cxirnct. 5090 q.gap 81| 3.1112.1 |2.5 1.516L) - - 14.0 | 82%

‘Furfurol-100%'2nd-| | 3% ST W ECUS PRI RN Qo

Lextiect. 50°C fWL»Q;Q;l 524 3.2 12.07/2.2 41,5063, - “1L.5 . 789,

: ,Furfufol loo 3rc SN t-' B o f_;;..»u_;ﬁ 5 o
»‘extrﬁct. .50°C H 0'995 _447—‘ 5'03 1_.97 ?"2 1'.35050 ‘ 12'5 _ ."ZOIdf ot

: Grude ‘01l % lOO‘V R R . N i ,
Furfurol + 100% 0 RPCIS SIS S SRS A [ TR N

Propena Brd oxtr. O.9IL39:30 i 3'65 ?‘4 2"5 ]T‘._5]-'22 ‘ : . -.g._.,:f..a 5_0%_“
Mix.’of Nitroben- | .l 1 Sy Lo |
»zene +1 Methensl 10.821) 933| 5.93|2.49/2.2911.5188| =~ L = 60%
2:3 oil . AR BN R R R PR RO AR A

| With onlorex 100% S R T R e N B
‘| (g4g-Dichlor= N TRTRors At TR INY RS DU .

etgl ether at 20° 0‘.92-0__ .892_ 3‘:._62 223 12:35 .;‘5159' SRR 11‘5 60% e
2nc’. ex‘trectmn SN IERE RS I St O e I e

00% Chlor a Lo i RIS . =i
;gwmﬂaﬁ@? om% 520 | '5.51 2.18]2.15 15074 - | = |easg

.iii’fagﬁﬁieé 3351; 0.003 | doo | sazizazi2dz a0 | - 2%

senol (10 11 ‘: I TR TN SIS AR ks SR TR IR
;§?f§§lg(}“of);9q,m 0.919 | 996 3.9012.5012,83 11,5144 . ~ L 639 -




. WIETZER OIL

<

it

'I’Leatment

Visc. ¢s in CE -
-20°C ~ 168°C 1000

VPH_ Index

Refr.

[Indiana
ttime (Y

Pt O_G}’fiei'q‘f

3 oart;h :

‘|pane 1st. extr. 5%
HpSO04 + fuller's

Fupfurol 100% 1st
‘ extr. et 2006» ~

‘ Furfurol 1004 ‘2na
lextr. at 20°C -

Purfurol 1004 5rd
extr. at’ 2o°cv‘

R
Furfurol '.100% 1st
oxtr. 20° 2nd 50°

:TFurfﬁiol-iQO%/ist
extr. 20° 1st 350
~{lst 45C"1st 55°

-jenol (4 : 1) 23@‘
Gxtro — L

.- {Phenol (097) 151
' at 20° lst: ertr. .

.Phenol (95%) 1:1
Pt 200 2nd extr.

() + 100" Propane
let extr.

1007’ Fu.rrurol + 100?
‘Pr.,gane 131; extr. .

Cruda 011 + 1007 I"ur-
furol + 150% Propane
1st extr. : :

Grude oik - zow Pro-—-;

earth — L

P 00905

~ INitrobenzene + Meth-

1007 Trierssol:Phenol| |

Dist:u.lete with only LS S
5%. HaSO,;/ and fuller 8.0,

0011 |

0.910

0.980

Jous2s

0.915

1| 657.2]

357.2
327:4
242.0

€02

| 182.5/2

610 {3,

679.5 |5,

569,613

3.40

14,68

272
2.72
2.9’

13.77

13.40

3.0

ez
lz.22

5 11,65

12,3

1.83

1.70

12,3 1

295‘

12.28

22

2;06

{2.0

2.15

2.2

ever
242!

’2.‘13

2.4

2,36

272115111

1.5178

1.5151

,v

1.5198

1.sies

ITEi?U“?“':‘V

1.5194

1.5175]"

1.5087.

1.5190

46.8
€9.5

65.8

i 5071 B

7745

=52'.0“;_ e

56.5 - |~

,.: 1.0

-5.0

. -
- = .
'
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