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- PATENT SPECIFICATION

 Convention Date -(Germany) : Dec. 20, 1935.

GOMPLETE SPRCIFIOATION

RESERVE

Process for the Production of Lubricating Oils

We, RUHRCEEMI®  ABTTENGESELL-
SCrATT, of oberhausen-Holten, Germany,
a Company organised and existing under
the Laws of the German State, do hereby
declare the naturs of fhis invention and in
what manner the same is to be performed,
te be pariicularly described and ascer-
tained in and by the following wstafe-
ment i — T .

According fo the process of the main
Patent Application No. 21893/88 (Serial
No, 4‘?0,632} the raw material for the pro-
duction nf synihetie lubricating oils is
mistures of liquid hydrocarbons produced
b ordinary pressure and at moderately
high temperatures as u result of the
eatalytic conyersion of mixbures of oarbon
monoxide and hydrogen in the use of suit-
able catalysts. These mixtures of hydro-
carbons, which consisi principslly of
lmud pereffin hydrocarbous, and liqul
olefines, are previously subjected to crack-
ing, the conditions being such $hat there
is produced a mixture of hydracarhons
having @ high content of unsafurated
kydroearbons: The products cbiained by
cracking, which contain o high percentage
of unsatupated hydrocachons bt little or
no  aromalie hydrocarhuns, are then
wholly or partiy—that is to say, atter the
distilling off of particular fractions in

newn manner—ireated with anhydrous.

aluminivm chloride or other condensing
agents, viscous oils being prodused by con-
densation asd polymerization. The con-
densation ageat com De repealedly used
for a similar condensation Teaction if dur-

ing the succreding eondensafion- reactiona. .
is pach time
The wmuch

tha condensation temperzlure
correspondingly  raised. :
repeated use of the eomdensation agent
already used for fresh condensation reac-

tions teduces in very laurge measure the

consumption of condensation . agenis.
After many repeated conversions with the
game catalyss, the effectivencss of the
cabal ysb is finally reduced in such measure

that it must be replaced by fresh eatalyst,
as by further raising the eondensation

temperature the course of {he reantion
would be disturbed and the catalyst
affected.

[ Prive 1{-}

Tl hos been found that when the catalyst
has passed through & numhbcr of such tem-

peratnre gtages 15 can, by the sddilion of i

small quantiiies of fresh cutulyst, be put
into & condition in which it iz agaiu suil-
able for currying out a serics of eondensa-
tion reactions cominencing with the inttial
low reaction temperatures. This edfect is
eblained for example by an addition of
20% of the original quantity of
alaminium chleride. The original spent
catalyst iz thus complelely revivified so
that it can bhe used again for repeated con-
densation converzione, the condengalion
being carried out again st first at ordinury
temperaturc and the eatalyst separated o
from the reeetion produsts beims again
used for further condemsations whils each
timne raizing the condensetion tempera-
ture. .

It has further been found that if {he
catalyst greatly deteriorates, a revivifying
action can be secured when the eatalyst
which has been exhausied in repeated con-
densation resctions iz then wsed with
eracked produets of ‘a different compesi-
tion. In this .conncetion the catalyst,
which is otherwise ulready spent, again
shows & grest eondensution capacity, so
that with the same charge of catalyst and
changing to the low conversicn lemnpera-
tures orisingslly emploved a new series of
condensation reactions at which the con-
densgtion temperature is raiscd from etage
to stage cam be carried oub.

As eracled products of a diffrrent com-
position it i possible with great
advantage to use cracked products of
increasing olefine coatent. By, for
example, distillation or mixing, fractions
of increasing olefine content are produced
from the svnthesized benzines which serve
as raw matarial, and, to convert them into
lobricating ofls tha fractions with the
" lowest olefine content are converted with
the condensation agent, for example

aluminiw chloride, first of all at low or
ordinarvy temperatures. If the eficiency
of the catalyst employed is exhausied
after several condensations, usa iz made
of the cafalyst which is separated each
fime from the resction products for con-
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verting the fractiop with tha next highest
olefine content. i is in this conncetion
advisable to employ for the new condensa-
tion stage correspondingly hisher tem-
peratures, If the catalyst has exhausted
iis activity alter & number of similar con-
versions of the benzine fraction of higher
olefine content, it is employed a= con-
densation agent for the conversion of a
different bemzine {raetion having o still
higher olefine content. Tf 1s af The same
time preferable to employ again a suitably
raised eomversion temperatnre. ¥t has
thus been found that in contradistinetion
to former experience in connection with
the production of synthetie Ilubricating
oile, a eertain quantity of eatalyst can be
used-.repeatedly as catalyst for the con-
densation of mixiures of hydrocarbons o
produes Inhricating oils if with the same
catalyet there he converted at rising con-
vergion texaperatures successive mixtures
of hydrocarbons which have an increasing
content of unsaturated hydrocarbous.

The process is exnlained by means of
the following cxamples:

Exauree 1.

A cracked benzine of specific gravily
0.684 at 20° . havinge a content of un-
saturated hydrocarbons of 53.3% was
employed for the condenastion reactions.
1000 gm, of the cracked benzine were con-
verted with 50 gm. of fresh avhydrous
gluminium ehloride while maintained at
ordinary {emperature (20° C.) for 21
houra. After the comversion had ccesed
the reaction mixture separated out into
two layers the upper of which, the ben-
zine, conteined the Iubricating ofl pro-
dueed during condensation. This bengine
layer was separated from the Jower layer
containing the alumininm chloride and

double compeunds of alumininm chloride. -

The contact layer amounted to 255 gm.
after the first canvaersion, while 473 gm.
of luhrisating oil were distilled from the
benzine loyer. The contact layer separated
off was again converted with 1000 gm. of
the same eracked benzine at 53" C. for a
period of about 24 hours,
layer which geparated off from the reace
tion mixture after conversion had ceased
was econverted at 90° ., 120° ¢, and
140° (1., each #ime with 1000 gm. of the
cracked benzine and for periods of 24
hours, The guanlities of lubricating cil
obtained in the second to the fifth conver-
sions amounted to 533 gm., 436 gm.,
620 gm. end 718 gm. respectively.

Afier the fifth conversion 10 gwr. of

" fresh anhydrous alumininm chloride were

added fo the separaied off contaet layer
weighing 437 gm., and in {he same way
1000 gm. of the same eraclked benzing were

‘converted each time, the conversion reac-

tiens heing allowed tn recommence at
normal temperature.  In this way the
succeeding condensations were carried out
at 26° C., 66° G., 90° C. and 120" G,
After the mninth eonversion 10 gm. of
fresh anhydrous aluminium ehloride were
added to the separated off contact layer,
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and the tenth, eleventh and twelfth ran.’

varsions wers carried ont at 20° (., 55" €,
and 50° O. respectively and after the
twelfth conversion 10 gm. of fresh
anbydrous aluminium chlerids ware
added and the thirteenth and fourteenth
conversions carried out at 20° C. and 55°
C. respectively. Altogether with a con-
sumption of 80 gm. of aluminium chloride
6.66 kg, of Inbricating oil were obtained.

The individual data are shown in lhe
Tollowing table:

isheon- 2nd pon-- 3rd con-  4th con-  Bth eom-

vergion — vergiom  version  version  version
Quantity of- - 50 255 347 497 493
contact substance gm. © o ogm, vF g, gm, gm.
before conversion - AlCL, . _
Contact layer 260 847 487 493 437
after conversion am. EnL. g0, gm, gm,
Temperalure 20° C, B5® C. 90U (s 120°0. _140° QL
Reaotion period - 21 22 @ 23 24

D, hrs. hrs. hrs. hrs.

Quantity of 10060 1000 1000 1000 1000
Dbenzine added gm, g, gm. am, aim.
Quantity of lubri- 473 583 436 620 718
cating oil obiained gm. gm. guL g,

gm,

P
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6th con-  7th eon- 8th gun-  9th GOL-
vergion  varsion version  vergion
Quantity of 437 gm. 941 767 870
contact substance +10 gm, gm. am, in,
before conversion AlCy,
Contact Tnyex 941 767 870 822
* afber eopversion gm. gin, gm. gm.
Temperature 20° 0. BB G, 20° C, 120° G,
Reaetion period 24 T 24 24 .20
hrs. hyg. hrs, hrg,
Quantity of 1000 1000 1000 1060
benzine added, S gm, ’ - gm. g, oo,
Quantily of Inbri- 202 587 475 475
eating oil obtained gm, gm, " gm, gm,
' 106h con- 11th econ- 12th con- 18th con- 14th eon-
version  version  version  version  version
Quantity of 89% gm. 994 895 888 am. 1041
contach gubstanne ~ 410 gm, - gm. gm, +l0gm. g
befure convorgion AlCL, 5
Contact inyer 924 595 858 1041 1108
after conversion om, gm., gm. gm. gm.
Tenperature 20°€,  B5°C. 90°0, . 20°C. 85°0,
Feaction period 22 24 24 24 24
hus. hrs, Tus, Lizs. hxs,
Qnantity of 1000 1000 1000 1000 1000
benzine added fluiog fm, om, gm. gm.
Quantify of lubri- - 453 540. 525 412 373
cating oil vbiained gim. gm. gm. ‘gm, 2L
) Exanvprr 2, tons had 8 specific pravity of 0.692 af
80 A oracked bengine fraction of speeific  20° C. and za olefine content of 45%.
gravity 0.708 at 20° €. and having an 1000 gm, of this second eracked benzine

40 contact laysr of 40

olefine contant of 33.4
the mannar described

0 gm,

88 chleride

C., b6° @, 80" ¢
Starting with the
artivity of the cata,}yﬁt leasans so that the

9 gm. which has heen
separated off after the fifth conversion is
convarted in thres further conversiong
with o cracked benzine of a different com-
The cracked benzine emplayed

pogition,
e succeeding condensation reace

45 during th

% is polymerized in .
in Txample 1 with
fresk  anhydrous alwminium
in five successive eomversions at.”
suceessively higher temperatures of 20°
. 120° C. and 140° (,
ird conversion the

were cauged to Tea
20° Q. for 22 hours
separated off from the pree
Blon reaction and the ex
repaated twics,
of the cracked
being 66° C..a

periods 23 and 25
Alfogether 8787 gm.

were obtained fo
of aluminium ch
m the following {able

loride.

et at a temperature of
with the

contact layer BQ
eding convex-

pariment was
each time with 1000 pm.
benzine, the temperatures :
nd 90° C. and the contact 55
hours respectively.

of Tubricating nil

T 8 consmption of 50 gm.
As the datn given
show, after tha

60

cighth conversion the activity of the ton.
tact layer was by no means exhaustad,
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18k con- 2nd con- Srd con- 4th con-  5th con-
vergion.  version  version  version  version

Nabure of  Cracked .

benzine benzine
5 employed I 1 I I I
Quantity of 50 212 - 296 300 376
contach substance gm., gm, gm, FLyce gnL
before convergion Al0], ’
Contact layer 212 296 809 376 405
10 aftor comversion gin, g, gm. gm. gm.
Temperaturs 20° (1 85° C. a0 Q. 120°C, 10° Q.
Reacbion period 21 23 o B4 23 22
hes, brd. T8, hrs. Trs.
Quankity of 1000 1000 1000 100G 1000
15 henzine added gm, gm. gm. gm. £,
Quantity of ubri- 468 542 548 598 502
cating oil ubtained om., - g, am. g, .

§th con- Ttk con- 8th econ-
vorgion.  vemsion  vergion

a0 Naburs nf Cracksd
benzine benzine -
employed It o iI
Quantity of 405 490 436
conkact substance gm, o, g,

a5 befors coaversion
Contact layer 430 436 455
after conversion o, gm. gm.
Temperabure 20°C. 55° C. 90" C.
Roaction period 23 23 25

30 hirg, hrs, Drs.
Qmantity of 10060 1000 14400
benzine added gm, g, g,
Quantity of lubri- 160 B1T 35
cabing ofl obbained gm, g, g1,

85 EgAMPLE 2. obtained by fractional distilletion from

Tive fractions having a rising olefine benzine_produced from carbon monoxide
content and a falling speeifio gravity sxe  ond hydrogen at normal pressure:

Range of - =——Dlefine Specific
boiling poinls. -~ content. gravity at 20° O,
1st fraction - - 140--200° C. 17.0% 0.7233
od . - - 85—R0p° 0. 222.9% 0.8975
45 3rd .« - 8170 C. 28.6% 0.6717
4h - - 2—120°C. 30.0% 0.6670
5th ., - - -9 C 33.2% 0.6525

For the purposes of somparison two con- with these five benzines, by which the 5G
denantion  experiments were conducted advantage of the method according to the
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invenlion iy demonstrated.

Frrar Smrres,
In the firgt experizaent 50 gw. of
guhydreus aluminium chloride were

brought into reactior with 1000 gm., of the
firgl benzine fraction for 24 Lours at ramm
lemperature 1n a vessel provided with
stirrers. 'The reaction mixturs separated
into twe layers. The upper lagsry, con-
sisting of 938 gm. of Denzine, was
separated from the lewer contuct layer
which consisted of alwmininm ehloride
anpd double compounds of aluminium
chloride. Affer the fiest conversion the
aontact layer amounted to 112 gm. This
layer of catalyat was brought infe reaction
with 1000 gm, of the sceond bepgzine frac-
ticn (the fraction with the next highest
olefine econtent) for 24 hours at B5° C.

‘When the conversion hed finished he 920
benzine layer weighed 918 gm, and the
contact layer 186 gm, The contact layer
wag converted with 1000 g, of the third
benzine fraction at 90° G. In the same
way the fourth and ffth benzine fractions 25
were oonverted at 130° and 160° C. respec-
tively each time with the contact layer
left over. - The contact layer each ime
graw heavier, smounting aller the fifth
comversion to 280 gm, Similarly the 80
guantities of Iubricating oil recovered
from the heonzine layer by the repeated
nse of the yame contact lmyer increased
from 96 gm, in the first conversion to 192
gm. in the fifth conversion, ao that sfart- gy
ing with 80 pm. of aluminiom chioride a
total of 7A0 gm, of lubricating oil was
vhinined. The ralio of lubricating oil to
gluminium chloride was thus 15:1.

1zt con~ 2nd con- Srd con- 4th con- 5th con-

version  verdien vergion  version  vargion
Nature of 1ot 2nd 3rd 4th Bth
benzine employed. fraction  frachion fraclion. frackion #raction
Quaniity of 50 112 186 282 280 .
contach subslance. gm, g, m. g, gm.
before conversgion AlOL,
Con$act layer 112 186 232 480 290
after conversion gL am. gm, gm. gm.
Temperature 20° 0, ba° ol 90° ¢ L1300 . 160° .
Reackion period 24 A 24 24 94

hrs. hrs. hrs. hrs, hrg,

Quamtity of 1000 1000 1000 1000 1604
henzing added Fiiis N K. bdi Zm. am,
Benzine layor P3% 018 843 032 912
conbalning Iubricat-  gm. g, g, gom. gm,
ing: qil after
conversion
Quantity of lubri- PG 128 168 166 199
cating oil obbained gm, 0L, g, gom. gm,

Secoxn SER1ES.

Again  starting with 50 gm. of
aluminiune chloride, five condensabion
reaclions were . carried vob et locrensing
tempergtures, with benzine fracllons of
anconirolled alefine content. Yo the first
convergion 56 gm. of aluminium shlaride
were brought into reaction with 1000 gm.
of the first benzine fraction for 24 hours
at 20° 0. After completion of eonversion
the reaotiom mixiure separated infe two
layers; the upper layer, the hensine,
amounting to 925 gm., and the Iower
layer, the contact nlayer, amcounting to
127 gm. This contact layer was used for

“tact layer was employed lo convert 1000

converting 1000 gm, of the fifth bemzime 75
fractiop: during 24 hours at 56° O after

the reactiom: had fimished the benzine

luyer amounted to 92% gpm. and the con-

tact layer amounted to 201 gm. The con-

80
g, of the peeond benzine fraction for the
sare length of tims at 90° (1. The weight
of the benzine layer inoreased to 1185 gm.
but the eontact lager amounted only to 78
gm. TIn like manner 1000 gm. of each of
the fourth end third bengine fractions
were brought into reaction in a fourth and
a fifth conversion with the coniach layer
from a preceding operation. The quanti-

85
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ties of lubricuting oil secured from the
benzine layers furnished by the several
conversion reactiong were very dissiwmilar,
amounting te 86 gm., 148 gm., 116 gm.,
47 grs., and 8D gm. respectivaly. in all,

- 427 gm. of lubricating oil were ohtained
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in the five condensation reaciions, 80
that, in this case fhe ratio of lubricating

2nd con-  3rd com-

oil to aluminium chicride was oniz 3.5:1.
Comparison with the first series of cxpori-
ments clearly revesls the advantage of
wsing bensine fractions of progressively
ineressing olefine content.

The figures are given in the following
table: —

1gt con- 4th con-  5&h con-

version  vorsion © version  version  version
Natuee of 1sb bth. 2nd 4th 3rd,
benzine employad  fraction  frgetion fraction fracton  fraction
Quantity of 50 127 201 76 41
contach subsfance em. gm, gm. o, gm,
before convergion AlCL,
Contact layer 127 201 76 41 a7
after conversion gm, gm. gm. oo, gm,
Temperature 20°C. BB°C. 90°C.,  120°C.  160°C.
Ecaction period 24 24 24 24 D4

hrs. hrs, hzrs. hys. hrs.

Quantity of 1000 1600 1000 1000 1000
benzine added gm, om. am. gm. gm,
Denzine Iayer
containing lubeicadt- 925 925 1135 1020 1002
ing oil atter am; gm, gm, gm. gm,
conveTsion
Quantity of Inbrt- 86 143 16 47 35
cating oil oblainod gm, g gm, gn, -gm.

Having now particularly described and
ascertained {he naturs-of our said inven-
tion and in what manner the same is to
be performed, we declarc that whab we
claim jg:—

1. An jmprovement in or modifieation
of the ﬁfoceas cleimed in the Specification
of Application No. 21393 of 1036 (Serial
No. 470,634), characterised in that the
spent catalyst is regencrated by the addi-
tion of small guantities of fresh catalyst
and while commeneing with the low eon-
version temperatures sriginally employsd
iy again used for carrying out a series of
siwnilar coudensations in which the reae-
tion temperatures are raised from con-

densation o condensution,

2. An improvement iv or modificaiion
ol the process. elaimed in the specification
of Application No, 21393736 (Serial No.
470,534), iz whick the spent catalyst is

-used for the condensation of produecis

oblained by the process desaribed bui of 1
different composition.

3. A process as set forlh in claim 2, in
which the successive products to ba eon-

-denved comprise fractions of rising clefine

contenta.

Dated this 19k day uf Decembhsr, 1934,
EDWARD EVANS & CO.,
40—438, Chanecery Tane, London, W.C.2,
Apgente for the Applicants.

Leamington Spa: Printed for His Majesty’s Stationery Office, hy he Conrier Preas,—1937,
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