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COMPLETE SPECIFICATION

Improvements in the manufacinre and production of Lubricating Oils

Wa, I. (. FARRFNTNDUSTRIE AKTIEN-
CBsBLLEOmART, of Frackiort-on-Main,
Germpany, a Joint Stock Compary, orga-
nised under the Tmws of Germany, do

b hereby declare the nature of this inven-
tion and ir whal maouer the same is to
be performed to be particularly described
zau:.cfJ ascertained in and by the follewing
statemant ; —

10 Tt is kmown thal lubrisuting oils can be
cbtained from liguid and solid initial
materials by polymerisation or condensa-
tion with the aid of anhydrous aluminium
chloride.  Suitable initial materials are

13 for example lignid and solid unsaturated
hydrocarbons and these can be polymer-
ised or vondensed either alone or together
with other reactive substanees. Similar
Tubrieating oila are obiained by halo-

20 ienaﬁug satarated or unsaturated solid or
iguid bhydrocarbons or their oxygen-
conboining derivatives, as for exampls
aleohols, acids, esters or ketones, and sub-
];Ieoting the resulting halogeasiion pro-

2% ducts to the polymerisation or condensa-
tion either directly or affer the splitiin,
off of hydrogen halide and, if desired,
with an addilien of ofher reactive sub-
staneces, as for example aromatic or hetero-

80. gyelic compounds, for example naphtha-
lene, gnthretene, carbazole, phenol,
diphenylene oxide or mixtures thereof.

Apg guitable lignid and solid unsaturated
bydrocarbong we may mention by way of

39 cxample cracking producls, more par-

{icularly those from hydrocarbens of the

paraffin series, as for exampls parafiin

waxes, hydrocarbon mixtures resulting
ffom the sald cracking produets by par lial
polymerisation or condensafion, also
hydrocarbons or hydracarbon mixtuores ob-
tained hy the inferaction of oxides of
corbon with hydzogen either directly or
by conversion of the oxygen-containing

45 compounds first formed, or the crackin
roducte of the said hydroearbons and,
asbly, also olefings or olefine mixtures
obtained by the aplitting or catalytic
reduction of high melecular crganic nom.-

B0 pounds containing oxygen, for example
by the dehydratisation of aleolwls having
a high molecular weight.

As initial materiale to he used for the

40

[Price 1[-]

halogenation we mey mention for example
ligud snd solid hydroearbons, especially 55
such as are substantially of parafinic
nature, as for example hard and sdeft
parafin waxzes, and also high molecular .
weight fatly avids or their esters (in the
cage of fatty acids the halogenation may 60
take place 1 the hydrocarbon radicle ns
well as in. the carboxyl group) or also high
molecu]lar weight alcohols, such as ean he
obtained by the catalybic reduction of
fatty acids or their esters. G5

Ii, in ihe condensation of the initial
materials above referred to, other reactive
materials are added, these may be {aken
from gny desired series. TUse may be
wmade, for example, of mineral oila or 70
refined tar oils or their fractions or erack-
ing produefs,. or also of aromatie hydro-
carbons or their derivatives or heterocyelie
compounds. It is advantageous to sslect
such substances of the said kind as are 75
practieally free from impurities contaig-
ing oxygen or sulphur. If the malerials
are not 1n themselves as pure ss is desir-
ahla, they may be refined in any suitable
manner, for example by subjecting them 80
to a destruclive hkydrogenation +under
moderate conditions or by a ireatmant
with blsaching sarths or with selective
solvents or also to o preliminary ircai-
ment withk agents having a pulymerising 85
aetion, especially ahiminium chlorida,

We have now found that in these pro-
cogees the oufput and the nature of fhe
lubricating oils vbtuined are considerably
influenced by tha eonstructional materials 90
employad for the Teaction vessels in which
the pelymerisation oz condensajion is
carried through, and that, in particular
ordinary iron, as for example pig iron oy

“wrought ‘iron, or ordinary non-alloyed D5

steels, have a detrimental effect on the
course of the reaction. Conzequently, we _
have found it advisable to consiruct the
reaotion wvessels of such materials as do
nol exert an unfgavourable catelytic in- 100
fluence on the polymerisailon or condensa-
tion. Suitablse constructional materials
which alsc have the necessary mechanienl
gtrengih and sufficient stability fowards
corrosion, are for example chrominm- 105
coated iron, chromium, and chromium- or
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20

chrominm-nickel-alloyed steels. Iiis not

necessary that the reaction vessel should
be completely mada of any of the said
materials, it being sufficient that the
inper parts which come into ‘contact with
the reaction materials be- made flierecf.
In any of the said parts, however, the sa
of ordinary irnn ov ordinary steels, even
in small amounts, must be avoided. The
polymerisation or condensation may also
-be earried through in vessels lined for
"ekample with lead, tin or zine, bub these
consiructional materials havs the draw-
back that their resistance fo corrosion is

5 lower than with the materials ahoye'

referred to. )

We have also found that the propertics
of the alwminium ehloride which 15 em-
ployed as the polymerising or condensing
agent, more particularly ils degree of
purity, have also s large influence on the
yield and properties of the resulting lubri-
cating oils, Commercial alyminiem
chloride contains considerable amounts of

25 non-volatile impurities, whether from its

_preparation or duc o 5 decomposition
resuliing from exposure to_the infinence
_of atmospheric moisturs. We have found
_it advemtegeous to muse as anhydroms

30 aluminium chioride which contains less

40 condensation,

than b per eent., preferably less than'24
per oent., of unsublimable residu¢. In
ihe prodiction and storage of sich. em
aluminiui chloride special precautions
ghould ba faken to kecp the ocontent of
non-volatile impurities as low as possible.
The use of sn aluminivm chloride which
is particularly pure bas a highly favour-
able effect on the polymerisation . ar
The improvement thus
aehieved mey result for example in an
increase in the outpub of lubricating oil;
or in an improvement in the properties of
the oil, or in a reduction of the timc of

45 resclion or in a deerease in the amount of

80

b

60

G5

aluminfum chloride regnired. In-some
vases, the separation of the sludge formed
during the reaction, vwhich ‘containg
alpminium chioride, is also facilitated,
‘The following Hxemples will -further
illustrate how the said invention may be
earried out in practiee, but the invention
is unot restristed to these Examples.” The
parts are by weight. - - - IR
Bxamern 1. ' _
- 104 parts of » liguid misture of ‘Gléfines
resulting frora - the oracking of sufb
parsffin wex (melting point at 42° Centi-
grade) in the gas phase nt 530° Centigrada
arc placed in = vessel made of & steel
which contains 6 per cent. of chrumium,
apd 8 parls of anhydreus alwminium
_ehloride which contains 0.8 per cemt. of
non-volutile vouslituents aré added at 80
Centigrade within 30 minufes, whild

vigorously siirring. 200 parts of a frac-
tion of German crude mineral oil with a
boiling peint abave 850° Centigrade
whick Las been pretreated with a liftle
aluminiwm chloride are then added and
the mixzture iz vigorously skirred ot 45°
Centigrade for another 2 hours. The con-
tenls of the reaction vessel are then
poured into &n aqueous commom  salt
solution to destroy the double compounds
of aluminium chlaride with hydrocarbons
and, uffer removing the salt solniion and
.sludge, the oil is thoroughly washed with
water which has preferably been given a
‘small addition of commen salt to aveld the
formation of emulsions. The ol is then
- dried and subjected o a fractional distil-
lation in vacue under a pressure of 1
millimetre (marcury gauge), There are
obtained, in additian to 15 parts of first
runnings, 255 parts of a lubricating oil
_which on accouut of ily good fempersture-
viseosity sures is excellently adapted for
use as & wmotor oil. By removing from tha
-pil the comstituenty boiling op to 2837
_Uentigrade by distillution, a residual oil
is obtained which, on accouant of ils high
figsh point, may be used as hot steam
cylinder oil.

- Exavrrs 2,

" {thlorine is led inte hard purafin wax
{inelting point 32" Centigrade) at between
100" und 150° Centigrade, while shirring,
_until the lncrease in welght amounts fo
_ahout 12 per eent. of the welght of the
paraffin waxz wused. The absorption of
chlorine may be promoted by the action
_of Tight or by the presence of a catalyst,
_for example ifodine. 160 pariz of the
“chlorinated paraffin wax thus obtained
‘are placed in a slirring vessel lined with
TYRA steel {(of the firm of Krupyp) and con-
densed with 10} parts of naphthalene at
between 30° and 50° Centigrade in the
presence of 10 purts of an anhydrous
alumintum eYloride containing 1.5 pmts
of an mnsublimable residne and of illu-
minating oil as a diluent. After cooling,
-two layers arc obiained, the upper of
“which contains illuminagiing o1f, un-
ehanged parafin wax and the coadensa-
tion prodmet. By distilling off the illn-
minabing- ¢il, removing the paraffin wax
and eliminating the constifuenfs boiling
1p te 200° Centigrade at a pressure of 15
millimefres {(mereury gange) from the
upper layer, a high grade motor oil is
obtained in a yicld of sbuul 50 parts.

i ' Exzamerr 8.

* Ohlorine iz led inte parafin wax oh-
tapined from brown eoal far at from 607
tp 70" Centigrade wuntil the iucrcase in
waiglit amounts to about 25 to 30 per cent.
‘of the weight of the paraffin wax used.
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obtained hydrogen chlovide Is split off by
steam distillation in »gouec at a tempers-
ture up to 360° Centigrade. 100 parts of
the resulting unsaturated product, which
b. is practically {ree from chlorine, are filled
into & stirring vessel made of a stesl con-

taining & per cent. of chromivm and con-.

denced 2t between 40° and 80" Centigrade
by means of 7 per cent. of aluminium
10 chloride comtaining 1.2 per eent. of an
unsublimuble residue whick is added in
smull portions. After working up in the
usnal manner, a high grade cylinder oil
is cobigined in sddition to o golid, high-
15 molecnlar, non-fusible, inaoluble sub-
stance which consists of carbom and
hydrogen,
Exauers 4.
Stearic acld is converted into stearie
20 anid chleride by treatment with thiomyl
chloride at 80° Centigrade. 100 parts of
tke resultivg product are dissolved in 100
parts of illuminaking oil and filled into
a stirring vesrel made of steel WOTH (62.3
25 per conb. of nickel, 1.5 per ccnt. of man-
ganese, 12.5 per cent. of chromium and
22,8 per cent, of iron). After adding 20
ports of naplbthalenc and 7 parls of
aluminivm cﬂllnride contaloing 1.9 per
30 cent, of non-volatile residue, the mixture
is kept at about 80° Centigrade for 24
hours and then heated bo 30° Centigrade
for another 1 to 2 hours. The resalfing
condensation %aroduct is separated from
32 aluminium chloride by centrifuging and
distilled in waouo. The distillation residue
eongists of 85 parts of a waxy product
whick is o high quality agent for depress-
ing the pour poiut of oily, -
40 Exawere b.

100 parts of snft parafin wax (melting
point 42° Uentigradlé) are passed at 500
Centifra&e in the vapour form over lumps
of calcium gilicide at such a low speed

45 that a eracking preduct with an icdine
valuc of 280 is obtained. The said pro-
duct is introduced into a vessel made of
steel 'which contfaina 6 per cent. of

.  thromium, whereupon 100 parts of decs-

50 hydronaphthalens, 10 parts of naphtha-
lene and 8 parls of aluminium chloride
with 1.1 per ceut. of upaublimable residue
are added. After stirring for thres hours
at 120° {entigrade the contents of the

§5 stirring vessel are mixed with watcr. The
polution of aluminiuwm chloride Is then
separated, any cyclie hydroegrbons pre-
gent are distilled off and the lower hoiling
and low-viscosily oils are removed hy

80 distlation én vacue. 60 parts of a highly
vigcous lubricating oil are thus obfained
which has a flat femperature-viscosity
cuTve.

"Examrers 6.
656 A pelroleumm obtained by subjecting

brown coul lar to destruective Hydrogens-
tion at moderate temperature; having
about 85 per ceat. of wuxy and 15 per
gend. of vily cosstituents is .evaparated
and the vapours are eracked at hebween T0
480° and 825" Centigrade undef aimos-
pheric pressure in a column madé of V2A
steel and filled with turnings of the:same
sieal, The regulting product is fruction-
ally condensed, so that a distillage is ob~ 75
tuined which has a final boilinglpoint of
about 260° Centigrade. The condensate
having & higher 'Eoﬂing point is recyelad
snd cracked together with -fresh. inmitial
material. The operation is most prefer- 80
ably so conducted that ebout 10 to 25 per
cont, of distillate are obfained with each
throughput. The said eracking operation
yields 30 per cent. hy weight of mes and

70 per cent. by weight of distillate boil- 85
mﬁ.‘ilp “to 260° Cenligrade.

g distillate. iz introduced into an
autoclave maderof a stesl containing 6 per
cent, of chrominm and ftfed with a stir-
ring mechanism, whereupon about 8 to 4 90
per cent. of anbydrous alumininm ehlozide
with 0.8 per eent. of e non-volgtile residue
are added; and the mizture is kept at
about, 100° Centigrade for 6 hours while
gtirring carefully, Stivring is then dis- 30
ennfinued and the sludge of duuble com-
pounds of aluminium chloride with kydre-
carbons, which amommts to gbout 7 to 10
Der* eent. of the startiag material, ia

separated by cenfrifuging. Ths oil left is 100 |

distilled by means of ateam. The yield
amounts to abont 10 per cent. of light dis-
tiliates and gbout 90 per cent. of Inbri-
eating oil which is after-treated with a
smgll amount of bleaching earth, 165

Having now particularly deseribed and
sacartained the nature of our said inven-
tion and in what manner the same is to he
perfornied, we declare that what we claim
wi—, . -

1. A process for the manufacturs and
produttion of labricating oils whick con-
sists in ‘polyrierising or sondensing, with
the aid of anhydrous aluminium chfuride,
lignid or golid unseturated hydrocarhons 115
or halogenativn products of saturated or
unsaturated liquid or solid hydroearbons
or théir oxygen-vontaining derivatives,
while employing zreseclion vessels con-
structed of materinls which do not exert 120
on unfavourable catalytie inflnence on the
polymerisation or condensadion,

2. In the process as claimed in olaim
1, excluding vrdinary iren and ordinaery
son-alloyed steals from the reaction 125
vessel.

8. In the process as claimed in claim
1 or 2, comsbructing the reaction -yessel
of chromium-coated iron, chromiuvm,
chrominm-alloyed stesls or chrominmm- 130
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-nickal-alloyed stesls.”
_dv In the provess as clajmed in claim
1, -2 or 8, cmploying an anhydrous
‘aluminium chloride which vontains less
5 than 5 per cent. of msublimahle residue,
5= In the process as elaimed in claim
1,72, & or 4, employing an anhydrous

alurminium ehlonde which contains' less

than 2.5 per ecent. of unsublimable
10 residus.
- 6. The pracess for the manufasture

Tt

and- produetion’ of lubricating oils, sub-

-steniially as described in each of ’chc fore-

gomr-' Kzamples.

7. Lubricating oils when prepared by 15
thc process pm-twulnrlv deseribed and
aseertained or its obvious chemical
cqmvalen‘cs

Dated thiy 25(h da April, 1838,

J. Y. & G. .}' 0 NSON,
47, Lincoln’s Iun I‘lelda, Londen, W.C.2,
Agents,
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