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vaasnes 207 DRodueing labricating ofls
with ~very low solidifieation points a
mixture of hydroearhaons eonsigting of hard
and gofi paraffius has heen proposed ag the
raw material for the produgtion of tle
eracked henzine, It was not known how-

gver in what menner the viscosity of the

lubricating oils produced during condensa-
tion could. ha influenced. In this eon-
neetion it is of oonsiderable practioal
importance to be able to influence the
vigeosity of the lubrieating oils, a9 only in
this ‘way can the special oils required for
industrial mse be produced having the
desired qualities and in the desived gnan-
tities.

Tt hos been found that the viseosity of
the end products ean be affected as desired
by correclly sclecting the quantily of
condensation agent, and by corvactly
selecting the eondensation lemperature and
period. An inerease in the quantity of
vondensation agent, o lowering of enndenza-
tion temperature, and @ lengthening of
condensation perind incresse vigoosity,
whereas conversely a reduetion in the
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It hag now been found that the condensa-
fion of-the cracked produet: to produce
Tubricating oils ean bz carried ont within
much shorter periods if during the first
conversion of the cracked henzine a gquan- 75
tity of condensation agents sruch principally
ay alumininm chioride 6o abomb three to
six times ag grent as hitherto 18 amployed.
Yf the first charge of the eracked benzine
to be eonverted is mized with about 59 80
of alureininm. shloride instead of with 1%,
the condensation of the cracked preducts
to produce Iubricating oils is atready
Gnished after the expiry of about 12 hours,
if within the whole condensation period 88
the econdansation temperature iz gradually
increaged from aboui 20° C. to aboag
60—80° ¢. The contact layer left behind
after the separation of the upper layer
eontaining the condensation produets 90
serves, aflcr re-aotivation for the conver-
sion of a new charge of cracked benzines
by the addition of a smalt quantity of frash
sondensation agent, amomnting to about
0.5 to 29, calouluted on the quantity of the 95
added eracked henzine. By maintaining a
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We, BUBRCHEMIE ARTIENGESELLSCHAFT,
of Oberhausen-Holten, (Fermany, a Body
Corporate organised and existing uonder
the Laws of the German Stabe, do herehy
declare the pature of this invention and in
what manner the sarne i to be performed,
to be pertionlarly described and aseer-
tained in and by the foliowing state-
ment :—

Tt is known to produce lubricating oils
by condensing Equid products of eraclking
by means of known sondensation ugents
guch as aluminimmn chloride. OQils are
obtained which are viscous in higher or
lower degree according to the natuve of the
material from which they are derived and
the reaction eonditions. The selection
of the initial materials for producing the
cracked henzines employsd for condensing
Irbricating oils has alse been found o have
an influence on the physcal properties of
the Iubricating oil obtalned. Thus for
example for produciug lubricating oils
with  very low solidifteadion points 2
mixtire of hydrocarbons conglsting of hard
and seft parafing has been proposed ag the
raw mabterial for the production of the
crucked benzine. It was nob known how-
aver in what manoer the viscosity of the
Tubricating ofls produced during condensa-
tion could be influenced, In Ghis eon-
peeidon it is of considerabls prachical
importance te¢ be able to influence the
vigoosity of the lubricating cils, as only in
thizs way can the speoial oils requirved for
indnstrial mnse be produced having the
desired qualities and in the desived quan-
tities.

Tt hag been found that the viscosity of
tho end products can he atfected as dosived
by correctly seleeting the quantity of
eondensation. agenf, and by correcily
seleoting the condensation femperature and
period. An inoreass in the guantity of
condengation agent, a Towearing of condensa-
tion temperature, and & lengthening of
eondensgtion period increase viseosity,
whoreas oconversely a reduction in the

[Prics 1/-]1 ’

guantity of condengation ggens, an in-
craase In condangation temperafure, and a
shorfening of oondensation period result
in the formation of thinner oils, that is to
say oils of lower viscomity. Tha besth
ellect i3 secured by the combined use of
all the factors, thet influence viseosity,
but easch individnal factor acts in the
menncr indiested. Thus it 18 possible to
produce from one and the same bemzine,
ofls having either a high or a low viscosity
as desired, Xt is a remarkable faet In this
connection that the yield of oil calenlated
upon the quantity of benzine employed
does not vary much, zy the Examples
hereinafter appearing show, but merely an
influence on the viseosity of the lubrieating
oils obtained iz realised. For various
cracked benzines it is neecessary to deter-
ming variously the absclute vaslues, bub
these always lie within the above-mentioned
ganeral working rile.

It has now been fonnd that the condensa-
tion of the eracked products to produce
Iubricating oils can he carried ont within
inuch shorler periods if during the firet
converzion of the cravked bensine a quan-
tity of condensation agents such principally
as gluminium chloride to about three to
Bix titnes 23 great as hithorto is employed.
If the first charge of the cracked benzine
to be nomverted is mixed with about 5%,
of atuminium chioride instend of with 1%,
the condensation of the cracked products
to producé hubyledting oils is already
findshed after the expiry of about 12 hours,
if within the wholé condensation period
the condetigation temperature is graduslly
inereaged from about 20° C. to about
B0—80° (3, The sontact Iayer lelt behind
after the sepsration of the upper layer
coptaining the condensation products
serves, affer ve-activatlion for tho convor-
sion of a new charge of cracked henzines
by the addifion of a small quantity of fresh
condensation agent, amonnting to about
0.5 t0 294, calculated on the guantity of the
added cracked benzine. By maintaining a

503,206

{One Complete Specification Left under Sectlon 91 (2) of the Patents and Designs

50

35

60

66

70

1

80

85

80

95



504,206

-

10

uniforre. rize of temperaimre from 20° C.
to about 60—80° (. the condensation

of the eracked benzinez to prodmee Iubri- -
cafing oils is completed in the course of 12

hourg, The contach layer obtained in the
gonversion of the frst charge can be again
uged frequently after corresponding re-
activation. Particulsrly favourable oom-
ditions arise in the uss of a eracked benzine
that was prodneed from the produoets of the
benzine synthesis, without pressurc, ob-
tained from carbon monozide and hydrogen
according 4o Fizcher-1'ropach,

The invention may be earrded oub under

15 the condilions indiested in the following
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Ezampleg in which the raw material
congists of eracked benzines which have
been produced from the benzines obtained
"by the hydrogenstion of carbon monoxide
according o the Tischer-Tropsch prosess.
Tha working rules referved to are however
also applicable in the case of other hydro-
carbons conbaining olefines, for example,
in the use of honzines rich in olefines ob-
lained by cubalytic de-hydropenation,

A few examples are first given showing
the dependence of the viscosiby of thie oild
obtained on the guantity of condensa.thn
agent and en condensation teraperature,

In Examples 1 to & there are éombined

five separate expesiments, which ‘were

varried out one after the other under like
conditions. Inevery cese the condensation
period was 12 hours. The temperatures

employed were different sz was also the

aquantity of condensation agents ‘which
were added before the sommencement of
each conversion. The condensation opera-
tion was always carried out in the following
manner, that i3 to say : _
16,000 gm, of dried eracked benzine and
a determined guantify of fresh atumininm
c¢hloride were added in an autoclave to the
quantity of the. double compound ol
admmininm  c¢hloride produced from the
reactions previously carried omt by the
. converrion of cracked benzine with alum-
Jnium.  chloride. The autoclave Lad a
capacity of 50 litres, and was equipped

with aatitrer. During the whole condensa-

tion period, amounting fo 12 hours, the
contients of the autoclave were thoronghly
stirred and the temperature during {his
period was raised es indicated in the

‘Examhples. The periodia rise of lempera- 55

ture differed in the various Iixamples.
After the expiry of the 12-honr conden-
sation period the aufoclave was allowed
t0 cool to room temperatumre and the -
contact substance seftled to the bottom 60
g4 am oily layer, The upper layer contain-
ing the lubrieating oil produced and the
benzine not eonverted to lubricating oil
was seperated from the contael substance.
The upper lsyer referred to was treated 65

“with acld and alkali, then washed with

water, and finglly dried. The aucunveried
benzine wp o 180° 0. was dictilled off from
the dried reactfon produet. Thiy distilate
is indicated in the following tables as 70
residual benzine, The residue left after
distillation nnder ordinary pressure wag
therempon subjeeted undor b o, of mer-
cury to vacuum disfillation up te 200° C.,
the Ibricating oil remaining of zesidue 76
of digtillatien, The distillate thub Passes
over during the disbillation nnder vasuum is
referred to in the following tables as middlc
6il. The content in the upper luyer thab
contaana ‘the reaction products, of residnal 80
banzms, middte oil, and Iubrieating oil,
i given in the tables in perceniages. b\r
weight ealeulated on the quantity of eracked
benzine added. As eharacteristic of the
physical properties of the 111'bm&'t:mg vils 85.
obtained the viscosities are given at 50° O,
aud the densities are given at 20° 0,

‘Exawrte 1. Tive experiments were

_earried out in whish before commencement

of condensation, 0.5% by -weight of 50
aluminimm chloride calemlated on  the
anantity of bensine nged was added to the
layer of contact ¢il. The vondensalion
temnperature was raised in stages dirving
the courss of eagh conversion, sondensa- 95
tion heing oarried out for two howes ab
20° €., four hours ab 50° C. and six hours

alb 70° C.

" The resnlts of the experiments arc given

in the following tables : 100



503,208 3
1 2 3 4 b
Charge g, gm. gm. gim. fm.
Quantity cof contact
oil hafore conversion 7330 B05A 9050 31538 2080
Quantity of contast . ;
oil after conversion 8045 9080 8450 3980 15150
Addition of benzine 15000 15000 13000 - -15000_ - 18000
Al addition 75 7% T 75 73
Reaction produet ob-
tained (mpper layer) 14350 14050 15709 14550 15150
Content of )
ragidral
benzine 22.6%,  22.5%  33.9%  82% 32%,
-0f
Clontent of the
middle ofl | upper 2149, 13.29, 16.09, 149, 209,
layer

Jontent of
Inbricafing
oil J 51Y, 56.6% LA 489, 489,
Denzity of lubri-
eating ofl at 20° C. 0.808 0.853 0.852 0.852 0.838
Visaosity ab 50" O, 855°E B0 E 7T95°E 816°E

FzaMPLE 2, In the uexi five cxperi-
ments 1%, by weight of alumininm chloride
onlolated on the quaniity of crvacked
benzine introdnced was added fo the
conversion mizture befors condensation
commenced, and condensation was earried
aut for two hours ah 20° C., for four hours
at 50° (., and for six haurs at 70° 0, In

3.08°

comparizson with Fxemple 1 Iubricating

oils having a gresfer vissosity wers ob-
tained wnder Iike eondensation {empers-
tures and periods, by the uze of a large
guantity of aluminium chloride.

The resulty are given in the following
table : ' i

10

15
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1 I - 4 5
Oharge gm. . Em. gm. gm, gm.

Quantity of contact .

oil bafore conversion 10150 10600 113100 10800 11180

Quantity of contact - _ _
oll after couversion 1050G 11100 10800 11180 11280

Addition of benzine 16000 15000 15000 15000 16000
AlCL; addition 150 160 ibo 150 150

Reaction produet ob- :
tadned (epper layer) 14800 14550 15460 14770 15080

Content of .
residusal 42.5%  47.39%  86.8%  85.5% 229
henzine

of
Content of -the 11.0% 6.454 30.0% 10.1% 17.2%,
middle il § apper

lgpor
Content of
labricating 44,69, 4029 43.89%, 4£4.8% 509%,
ofl J
Decnsity of lubri- ' '
cating oil at 20° G, 0.851 0.851 0.832 0.853 0.363
Viscosity at 50° C. 125°H  1215°FE 14.2°F  J2J2°E 124°E

- ExamrrLe 8. In the Examples 3 and £ yuantity of condensation sgent nsed. When
the same duration of cundensation was using s medium quandity of condensation
selected, but with lowaer condensation agoent to the amount of 1% calenlated on 10
temperatures, in both cases condensalion the wmount of cracked benzine wused,

8 being carried on for four hours at 20° 0, Tbricating oils were obtained whose vis-
and for eight hours at 50° C. Bxzamples 3  cosity amounted af 50° C. o from 15 to
" and 4 differ one from the other by the 18° Engler:
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1 2 3 4 &
Charge gm. g, gm.. . gm.
Quantity of contact
oil befora conversion 17820 18500 15080 19150 19380

Quantity of gontact
oil after conversion 18350 18950 19150 19380 19980

Addition of henzine 15000 IR000 - 15000 1500¢ 15040

AlC1, additlon 150 150 180 154 150

Tepetion produst ob-
tained (upper layer} 14620 14650 14850 14820 14550

Content of .
residual 41,49 42,39 38.71% 39.9%, 33.894
benzine
of
Content of »the
middle oil | upper 10.1% 8.99% 14.55%, 7.0% 6.8%,
layer
Centent of
labrisating 45,09, 45.09%, 50,4% 51.6%, 55.8%
oil J '
1ensity of lubri-
epting oil at 20° C. 0.862 0,868 — — —_
Vizcosity @t 50° C. 18.0°E 15.0°E 154°E 17.6°B 18° &

lixampLE 4. The working conditions By increasing the quantify of condensation
were the same a8 in the experiments of agent, ofls were obtained whith were
Example 3, but a larger gquantity of correspondingly more viscous, having a
aluminimm  chloride was udded to the viseosity at 50° C. of from 20 to a2

5 charges, that is to say 1.3% instead of 19%. Engler: 10
1 2 3 4 5
Charre om. fidi vl o, gm, 2.

Quantity of contact
oil hefore conversion 188160 15210 14910 15510 15990

Onentity of contact:
ofl affer conversion 15210 14910 15610 15990 16890

Addition of banzine 16000 15000 15000 16000 15000

Al addition 200 200 200 200 200

Reaction products ob- - '
tained (upper layer} 13800 15500 14600 14720 14300

Content of
residual 35.1% 38.6% 34% 37.3%, 41.6%,
henzins
of
Conient of >the
middle oil }r_pper 7.6% 10.6%, 1% 7.4%, 3.89
ayer
Contant of
lubricating 47.09%,  52.1%  BL6Y%,  53.0% 49.59,
ofl

-

Trensity of lubricat-
ing ofl ab 20° C. — — — — —

Viscosity at'50° C. 20° 8 22° B 24.5° 18 20.3° 8B 21° |
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Exanrim 3. While maintaining the
same econdensation peried of twelve hours,
five experiments were carried out in which
the condensation temperature wag main-

b tained for two hours at 20° C., for fonr
honrs at 50° C. sud for six hours at 70° €.
The quantity of aluminiem ohloride added
to the charges amounted to 1.3%. The

experiments demonstrated thet by simul-
taneously raising the tcmperature and 1G
inerezsing the quantily of condsusation
agent, the viseosily of the Inbrioeting oils
obtained Is inereased in larger measnre,
the lubricating oils obtained having s
viseoglby of from 15 to 20° Engler at 50° 0 = 15

1 2 3 4 4
Tharge gm. gm, gm. gm. gt
(Quantity of contact
ofl before conversion 7000 TTH0 B8R0 7250 7650
Quantity of contact
oil after conversion 7780 8600 7250 7660 B9a{

Addition of benzine 15000 15000 15000 15000 15000

AlCL; eddition 260 200 200 200 200

Heection prodnoets ob-

tadned {upper layer) 14450 14400 16500 14800 13900

Content of )

“residual 32.0%  8L1%  35.0%  24.6% 2409

benzine
nf
Content of the

middle oil | upper 11.2%  1L.0% 12389 13.4¢, 14.6%,

layer
Content of
Tabricating 53.89 b3.69%, 62.0% 59.89, 54.31%,
oil J
Deonsity of lubricait- '
ing ofl at 20° C, 0.858 0.857 0.887 0.308 0.856

Viscoeity at 50° C. 20.85°E 18"T 15.8°E 15.6° 8 175°R

Exivpi®r 8. The influence of the durs-

tion of condengation on the viscosity of

the luhrieating oils obtained will be clear
20 from the follewing experiments :

150 gm. of aluminium chloride and 15000
gm. of cracked benzine were added under
agitation in an autoelzve to 6650 gm, of n
layer of contact oil originating from pre-
23 vious experiments, The temperature in
the autoclave was fret maintained af
20° C. for four hours, then at 50° C, for
eight hours. Therenpon the reaction pro-
ducig were allowed to settic and a sample
80 token from the upper layer. After dis-
tilling off the residnsl benzine and the
insufficiently condensed middle oils by an

immediate distillation under vacoum, thers '

remained in a yield of 49%, a brioating

~ B85 oil that ab 50° (. had a viscosity of 18.8°

Engler. Thereupon at the same tempera-
tare of 50° €, the econdensativn was con-

tinmed for & further four hours, and.a.

sample taken from the prednet after the
expiry of four howrs. Thiz product of the 40
reaction contained 48.49 of Iubrieating
oil which had at 50° C. & viscosify of 19.7°
Engler. A further extensgion of the con-
densation period by four hows inereaserd
the content of lubricating oil in the reaction 45
preduet to 50.4%, and the Iubricating oil
obiained had & viscosity of 20.8° Engler.
The treatment of the gamples tuken trom
the upper layer wng carried out in the
manner hereinbefore deseribed, by waghing 50
with acid, alkali and water and finally

g.
In forther experiments employing a like
eondensation (emperature the influsnce
of the condensation period ané the auantity 55
of condensation agent on the viscosity of
the lubricating oils obtained i% demon-
strated, thai is to say it has been found
that by incressing the eondensution period
and raising the guantity of aleminiom 60
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chioride, oilz thet are more vigeous are
obtained, while by using higher tempcra-
{ures and shorter condensation periods thin
oils of Jow viteosity are obtained,

§ ExAMPIET. 200gm. ofiresh alumininm
chioride and 15000 gm. of cracked bensine
are adided under agitation to 9520 gm.
of a contast oil in an awioclave. For
sixty hours the temperature in the auto-

10 clave was mainizined at 20° {0, and the
reaetion mixture was vigorously sbivrod.
After the resction had ceased an. upper
layer containing the rezclion products
wag obteined to the extent of 14600 gm.,

15 while 10060 gm. of contaet ofl nsed for
further conversions remained in the anbo-
clave. When treating the upper layer in
the manner deseribed in the preceding
cxarples, 7280 gm. of lubricating ofl were

00 oblained whose viscosity was 27.2° Engler
ot 50° C.

FxiMPLE 8 8650 gm. of contawt oll
wers mixoed with 150 gm. of fresh aluminium
chlovide and 15000 gm. of eracked benzine

g5 in an agitated sutoclave. Adfex stirring
for 43 hours at 20° C., 14200 gm. of the
wpper layer were removed from the soto-
gave. 'The lubrieating oil obtained to the
extent of 7290 gr. hed a viseosity of 20.5°

80 Engler at 50° C.

TixiMpLE 9. JTn =z similar autoclave
15000 gm. of cracked benzine were oaused
10 react under agitation with 1%, by welght
of fresh alumininm chloride (100%, AlCL;)

ay and 11250 gm, of contact oil, at 50° C.,
and condensation was stopped offer four
hours. An upper layer of 15290 gm. was
obtained, which gave after treatment 7040
gm, of lubricsting oils with 2 viscosity of

40 15.5° Engler at 50° C.

Having now pariicularly described and
agceriained the naure of our gaid nvention
and in what manner the same is to he

- performed, we declare that what we claim

18 4

1. A peosess for influencing the vis-
cosity of lubricating oils produced gyntheti-
cally by the polymerisation of hydrocarbons
of the benzine type, by varying the quan-
tity of the eondensation agent, the conden-
gafion temnpersture, and the condensaiion
periods, temmperatures thab le bebwesn 20
and 120° C., aud periods of from 12 to 20

hours being employed, wherein a doable -

eompound of metal halogenide produced
i an iwitial charge of benzne by the
addition of from 3 to 6% of metal halo-
penide iy repeabediy used for further
charges while raising the temperature and
adding fresh meial halogenide for each
charge ; for prodneing oils of low viscosity
abeut 0.5 to 0.7% of meial halogenide

80
55

60

being added, for obtaining madinm vis- .

onsities, from 0.7 to 1% metal halogenide
being added, and for obiaiving high
vigeosities over 19 of metal halogenide
being sdded, the metal halogenide being
caloniated on the quantity of the benzine
added.

9. Imbrieating oils when prepared by
the process seoording o claim 1, in the
manner subsiactially as hereinbefore de-
seribed.

D_a,ted this st day of October, 1837,

. EDWARD EVANS & CO.,
4{}=——48, Chancery Lune¢, London,
Ww.C.2,
Agents for the Applieants,
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