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PROVIS-IONA.L_ SPECIFICATION
Improvements in or relating to the Monufacture of Lubricating Qils

We, AntEor PEVERATT, Lowes, of 154,
Liverpool Road, Widnes, Laneashire,
and rf}mm:r,,xs Brwaop FanE, of 24,
Beaconsfield (rescent, Widnes, Lemeca-
shite, both  British Subjetts, and
Lipmrian CEREMIcAT INDUSTRIES Imreen,
of Imperial Chemical House, Millbgnk,
Londor, 8,W.1, a Brilish Company, do
hereby declare the nature of this inven-
tion to be as follows:-— :

'Thia invention relates to improvements
in the manufacture of synthetic lubrieat-
ing oils. - :

1% iz well known that oily materials
suifable o.p. as lubricants or =s  pour
point depressants for Iubricuting oils can
be prepared by condensing chlorinated
Lydrocarbans of Iu.%l[: molecular weight
with aromsiic hydrocathens suck ag
benzene or toluene, in the presence of g
coudensing agent sach as aleminium
chlorids, " Buch condensutions are fre.
quentl
diluen%; guch, as lierosene or benzine. The
products of such condensations scparate
usnally into two layers, the upper one of
which comprises the greafer part of the
oily material, together with the diluent
ang & v6ry stedl frackion of the condens-
ing egeut, and can be worked up by
vacuum distillation, steam distillation or
otherwize to isolate the desired oily
material, .

In order to _remove the condensing
agens prior to distillation it has been
proposed to treat the uflfer l‘ﬁm'. with
dilute acid or with o dilate alkali such
a8 canstic sedsz, but such treatmsnt has
the disadvantoge that freguently intrach
able emulsions aze produced which are
troubleseme to work up, particularly
when using dilute alkali, and in ofher
cased even when the emulsions are npt
formed during this slep, they freguently
resul{ if steam distillalion is subsequently
cmployed to Temovs the diluent or wn-
condensed hydrocarbon, as the case may
be. . The firal produet produced in this
way is also frequently higlly solourad.

We have now found that afier treating
the upper layer with a solid alkaline
reatting material, such as slaked 3ime or
sodium earbanate, or withk an aqueouns

[ Pwgesigt)

effected in the presence of inert’

solution of smmonia ot an alkaline react.
Ing pmonium salt, the solvent or diluent
can Dbe removed. by stesm. distillofion

under ordinary or reduced pressure with.

out. the formafiom of intractable emul
sions, This method presents the further
advantage that the final product iz mrach
lighter in colonr than those normally pre-
pared by the naucl methods,

When the preleeatment 18 40 be effactad
by nsing sedium carbonate or slaked lima,
the- upper layer may he merely shaken up
with & small quantity of the reament, and
iiltered ; it can then be subjectad direcily
o steam distillation to Tecover the inert
diluent or excess 'of the arometic hydro-
carbon as the cese may he, Alternatively
the treatment may be effected by filtering
the solution throngh a bed of the reament
grefgrably : s]ighﬁy moistened  befora-
and,

We prefer, however, to carry oul the
pretraatment of the solution wsing a con-
centraied solulion. of ammonia and this
may ke done By shaking together about
A1 to .08 parts:by weight of agueous
ammouia specifis gravity 0.885 with each
part of tho solution, If the mixture is
then allowed 1o stand it readily separates
into an aguecua and g non-oquesus Jayer,
the former of which can be removed, and
the latler steam distilled afier filtering
through a bed of sund or otherwise to
remave aluminium hydrowide which is
precipitated by the treatment.

Tis a further advantage of onr inven.

tion that as there is no fear of emulsifica-

tiom of the oily solution during steams dis-
illation it is possible to effeot Lhis latter
step 12 a conbinuous manner, e.g. by
passing: the pretreated solution down &
packed tower in  countercurrent %o an
ascending stream of live steam. The ineri
diluent or its eguivalent is then -wiih.
drawn from the fop of the fower as vaponr
which may be condented, dried and used
again, while the -oily madlerial iz with-
drawn from the hasc of the tower together
with condensed steam. As g resuli of the
pretreatment t6 which the original solu-
tion has been .subjected in accordance
with owr invention, an oily material
readily resolves iteel into a homogenecus
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layer and ecan be separated from the con- |

deused stenm, In many cases however
tha oily produet is extremely viscous, an

in such circumstances it is desirable to
accelerate the separation process by main-
{ajning the liguid wilhdrewn from the
base of the fower in a heated condition
until resohrtion imin two layerz in coms-
plete. -

However, our invention is not limited
to cases where steam
effected in a continuous manner, hub can
be uwsefully applied to batch procosses
alsn, and may be effected at nrdfnary or
reduced pressuras.

The following sxample, in whieh all
parts are by weight, illustrates our inven~
ticn applied to the {reatment of the pro-
duct obtained by reucting chlouinated
paraflin wax with an excess of benzens in
the presence of alumiinium chloride, hut
it is to be undersiood thet our invention
is not limifed {v such & process, but is
applicahle to the treatment of any solu-
tlon obtained by a process of the type
hereinhefore relerred to whick involees
the use of a volatile diluent which can
be removed by steam distillation after the
condensation is enmplete,

distiliation  is-

650 parls of chlurinated paraffin was
confaining 22.0% chlorine were reacted
with 1060 parts of henzene in the
presence of 45 parts of aluminiem
chloride. When reaefion wan complate
and the mixiure had been allowed o
separate into two layers, the upper layer
(1400 parts) was separated off, shaken
with 25 partse of aquecous amrponia
(specifie gravity 0.885), and ithe oily
layer filiered through sand. The filtered
loyer was then passed down a lapmed
column 4 feet high and packed with
glase rings at the rafe of 5 gms,fmin,
while steam wase introduced near the base
at the rafe of 10 gms./min, The vapours
from the top were condensed, and the
benwene ssparzied whila the miximre of
Tubricating oil and water from the base
of the tower was lkepl af 60—70° C. for
ahout 0 hours when the oil had separated
out vowpletely from the water, The latter
was withdrawn leaving the oil as & frans-
perent lemon-vellow material, which was
dried by filiration ihirough soda ash.

Dated the 11th day of November, 1934.

E. A, BINGEN,
Solicitor for the Applicants,

COMPLETE SPECIFICATION
Improvements in or relating fo the Manufacture of Lubricating Oils

We, ArTrvr PEvERann Lowss, of 164,
Liverpool HRoad, Widnes, Laneaghire,
gnd Dovgrss Erwoop WarTE, of 24,
Beaconsfield Crescent, Widpey, Lanecu-
shire, both British Subjects, and
TarpEnrar Cuemicarn Inpusrhiss LiMeten,
of Imperial Chemical Houss, Millhank,
London, 8, W.1, a British Company, do
hereby deelare the noature of this inven.
Hon and in what manner the same is to
be performed, to he particulurly described
and ascertained in ard by the following
statemeanti;— ) .

This invention relates to Impravements

70 in the menufacturc of synthetie lubrieat-

i

g5

ing oils.

It is well known that wly materiols
suitable e.g. 2s lubricants, or as pour
point depressants for lubricating oils,
van be prepared by  condensing
chlerinated hydrecarbons of high mole-
cular weight (i.e. of mean moleculax
weight above about 200} with uvomatic
hydrancarhnns such as henzene or toluene,
in the pressnce of a condensing agent
guch as gluminium chloride. Suck con-
densations are [reguently effected in the
presenee of an excess of the benrene . or
other sromallc hydrocarbon or of non-
reacting diluents such oas kerosene or
Yenzine. The products separate usually

into two layers, the npper ome of which
comprising the greater IJJJa.rt of tha aily
material, fogetlier with the diluent and a
very swall fraction of the condensing
agent, can be worked up by voacuuwm dis-
fillztion, steam distillation eor vikerwise
to isolate the desired oily mmierial.

It has heen proposed {o modify the
action of the catalyst by having present
during the condensation metal salis, e.g.
sodinm chloride, copper ehloride or zino
vxide. The wse of ammonia hag alsp been
suggestad.

In order fo remove the condensing
agent prior to distillation it has been pro-
posed 1o ireat the upper layer with dilute
acid or with a dilufe solntion of an alksli
guch az caustie soda but such treaiment
has the disadvantage that iniractable
emulsions may be produced which ars
troublesome {o work up. particulariy
when using dilute alkzli. Tn ather cases
even when emulsions ave not formed dur-
ing this step, they frequently result if
steam  digtillation Is  subseguently
eraployed to remove the diluent or un-
condensed hydrocarbon, as the ecase may
be. . Very often the final produet made
by these methods is highly eolonred.

In specification No. 473,384, which
though not published at the date of {he
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Present a.ﬁplica,i;ion bears a dais prior
thereto, there is elaimed a process for the
purifleation of crude products obtained

vondensing halogenated aliphatic
hydrowgrbons with aromadic hydrocarbons
in the presence of aluminjuem  or
athydrons aluminium halide esatalysts
which ~comprises treating the cruda
product at an elevated temperature with
smmonia or, ol s temperature sub-
stantielly not lower than 200° C. with &
substontiolly aphydrous halide, sulphate
or phosphate of & metal of Group I
(including ammonium) or Group IT of
the periodic system_or with an oxide or
hydroxide of & metal of Grouy 11 or with
mixtures thereof and thereafterseparating
the solid compound so formed. We make
no claim hersin to anything claimed in
the said speocification.

Ii is an object of our inwention to pro-
vide a process whersby the condensing
agent preseut in the upper layer from
such condensations may be removed
without the formation ol emnulsions, Tt
is & further objeet of ovur invention o
provide a method of removing the cun-
densing agent im a manmer whick
enables the dilment or uneondemsed
hydraearhon to be removed subsequently,
6.g. by steam distillation, without the
formation of emulsions of the lubricatin
oil. A further object of the invention is
to provide a method of making lubsicut-
ing oils whick are lighter in colour than
oily producls Iitherto prepared by
similar condensations. )

Aceording fo the present invention, the
upper layer of the reaction mixture
obtained by ocondensing a chlurinated
aliphatic hydrocarbon of high molevular
weight (le, of mean molecular weight
above about 200) with an aromatie hydre.
carbon such as benzene or toluwene in the
presence of a condensing agent such as
anhydrous eluminfum chloride, is freed

from condensing sgeni contained therein

by treating it affer separating it from
the lower '{ayer, with a eolid alkaline
reacting material, or with an agueous
golution of ammonia or of an alkaline
reacting ammonium salt at ordinary or at
s];i.ghtly elevated temperatures, e.g. up to
80 0" 0. The manufactore of the
lubricating oil from the material which
has been so frested is then ecompleted in
the nsual way, and in particular any un-
reactod arometic hydrocarbon or inert
diluent which muy have heen present
during the eondenration may be removed
steam distillation -under ordinary

or uced pressure, .
The treatment can be carried out satis-
factorily ot ordinery temperatures though
i? desired temperatures somewhal above

this, e.g. up to 80°—40° C. may be nsed.

Exumples of the solid alkaline reacting
materials which may be used are slaked
lime, anhydrons or hydrated sodium onr-
bonate, sodinm ecetate, ammenium cyp-
bopate, sodium bicarbonate, zine oxide
and magmesium oxida. An ezampls of o
solation of an  alkaline reacting
ammonium salt which may he used is a
soluiion of amuonium carbonate, The
amount of the material which is wused
should mot be less than that reguirad to
neutralize any free acid present in {he
rewction mixture aud to decompose the
condansing agent present, but apart from
this we do not find that the amount of
the alkaline material o be used iz eritical,
or even {hai particulsr proportions give
specially valuable results.

‘When the trealment according fo our
invention is {o be effected by using a solid
alkaline. rcacting materisl, e.g. slaked
lime or sodium carbonate, the upper layer
may be merely agifated, and thus
thoroughly mixed, with a small quantity
of the reagent and fillered. Altcrnatively
the treatment may be offeoted by filtering
the ligquid through a bed of the reagent
preferably sliphtly moisiened heforshand
The condensing ™ agent is eomplatels
removed by such simple treatments, a.ng
the filtered malerial can he worked up
immediately; for example, it can ba sub-
jocted directly tu steam distillation to
remova any inert diluent, or any excess
aromatie hydrocarbon.

We prefer, however, to carry out the
treatment of the upper Jayer using a con-
cenﬁl-%te% solution 1[;)}.{ amm]ilnia, and this
muy be -done orung mixing it
with about 1% }Lo 8% of iti: weight of
aqueots amwmonia (apecifie gravity 0.885).
If this inixture is then allowed to
1} readily separates into an aqueous and a
nou-gzgquecus tayer, the former of which
can be removed; and the later stoam dis-
tilled after fltering, e.g. through a bed
of sand, 1o remove solid material which
may be formed by the treatment, Thus,
in the case where the condansing agent
is  aluminium chloride, alyminiom
hydroxide will be precipitated on treat-
mend with ammonia solution, and will be
removed by filtration. More dilute solu-
tions of ammonis may also bs used in
this variation of our process, e.g. @ solu~
tion of specific gravity 0.95, though we
prefer o use more concentrated solutions.

It is a further advaniage-of our inven-
tion that as there is no fear of emulgifica-
tion of the oily solution when it is sfewre
distilled it is possible to carry oub stcam
distillation of the matarial 'in a con-
tinuous manuer, o.¢. by passing the pre-
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countereurrent fo an ascending stream of
live steam. Awny diluent or excess hydro..

carhon is then withdrawn from the top of
the tower ws vapour which moyv be con-

§ demsed, dried and used zgain, while the
oil, free from diluent cr exeess aromatic
hF'drocarbon is withdzawn from the base
o

the tower {ogether with condensed

stearn., As o resull of the pretrestizent lo
I8 whick the original material hus been sub-
jevtad in accordance with our invenlion,
this mizture usmally resolves iiself into
homogenaous layers of oil and water, which
can be separated by deeantation. In
15 many eases, however, the produck 13 es-
tremely viscous, and in such cireum-
stanges it is desirahle fo acealerate the
scparation proess by maintaining the
figuid withdrawn from the base of the
20 tower in a bealed condition until resolu-
tion into two layers Is complete. _
However, our invention 18 not limited
to cases where steam distillation s
effected i & continuoens ‘manner, but ean

25 be applied usefully to baich processes
also, and may be cifected at ordinary or

reduced pressures. It may alse be applied
where 0&9}: methods of working up the
material are used, e.g, whers exvess
80 sromstic hydrocarhon or inert diluent
uresent is removed by distillation dn
BACUO. :
Tha following examples in which all
parts are by weight, illustrate our inven-
35 tion as applied t0 the upper layer of th-
misture obtained by reacting chlorinated
parafiin wax with execess bengene in the
presence of aluminium chloride, but it is
- te be understood that our invention is not
40 limited o such a process, hut is applicabls
to the treatment of the wupper layer
produet from any similar condensation,
whers @ small gmount of the condensing
agent has to be removed.
45 Examrre 1.

860 parts of chlorinated parafin wux
containing 22.0% echlnrine wers reacted
witk 1060 perts of benzene in the
presence of 45 paris of ealuminium

50 chlaride.
and the mixture had been allowed to
separate into two layers, the upper layer
(1400 parts} was separated off, agitated
with g{} peets of aguecus  ammonia

Bf (specifie gravity 0.885) and fllered
throngh sand. The flirafe was fhen
passed ot the rate of 5 gms./min. dowu
5 logged colymun 17 in diamefer and 4
feel %Jigh, pasked with glass rings whils

60 steam was infroduced near the base ot the
rate of 10 gms,/min. The vapours from
the top werd condensed and the benzeue
soparated, whils the mixture of Iubricatf-
ing oil and water from the base of the

65 tower was kept ab GU--70" for ahoui 6

When reaction was complete.

bours when the oil had separafed vut com-

pleiely from the water, The latter was

withdrawn leaving a fronsparent lemon

yvellow oil which was dried by filiration

through soda ush. 70
: Exauroe 2.

650 parts. of chlorinated parafin wax
containing 25.4% echlorine were zeaefed
with 1055 parls of bengene in the presence
of 70 parts of anhydrous aluminium 75
chloride, When the reactlon was com-
plete and the mixture hod been allawed
to separate info two layers, the upper
layer weighing 1280 paris was separated
off and filtered throvel a bed of sodieum 80
carbonate monohydraie in the form of
small erystalz. The elaar, light coloured
Lignid was steam distilled {o remove ex-
cess bepzene and then maintained at 507
. for a short time wher (he oil casily 8%
separaled vut from the condensed sleam.

1eld of o1l 460 paris.

Examrerz 8.

650 parts of chlorinated paraffin wax
containing 299% chlorfne were reacted 9Q
with 1060 paris of benzene in the presenec
of 100 parts of anhydrous aluminium
chlozide, "When resction was vomplets
and the mixture had separated inte two
layers the upper layer, weighing 1000 95

arts, weg filtered through a bed of sieked
i and stesan distilied as in Example 2.
420 parts of a light yellow oil were easily
separated from the condensed steam.

Having now particularly deseribed and 100
ascertained the nature of cur said inven-
tion end in whal mouner the same is to
be performed, we declare that what we
claim ‘is:—

L, Pracess for the manufacture of con-
densation products by condensing a
chlorinated eliphatic hydrocarbon of high
molecular weight as heveinbefore defincd
with an aromalic hydrocarboe such as
benzene or toluene 1n the presence of a
condensing agent such as anhydrous
aliminfirm chloride, which ineludes the
step of separating the upper layer result-
ing from “the candensation und ireating
thie said layer at ordinury temperatures or 115
at.slightly elavated temperatures, e.g.
up to 30°—40" . with & solid alkaline
reacting material or with an aguycus
solativn of ammonia ovr of an alkallne
reacting ammonlom salh. -

3. Proeess as elaimed in (Haim 1 in
whick 'the treziment is effected by Rlter-
ing; the separated upper Jayer through a
hed,of the solid reagent.

3. Process as cleimed in Claim 1 in 125
whick the separated upper layer Is
treated with 1—8% of its weight of a
concentrated solutinn of ammonia, where-
npan the non-squeoms layer is scparated
frern the nqueous layer, fillered and steam 130

105

i10

120
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distilled., described, : 10
4. Process as cloimed in Claim 8 in 6, Condensabion ﬁjroducts of chlorinatagd
which, the steam distillation is earricd gut hydroearbons - of iih molecular weight
continvously by pagsing the maferial with aromatic: hydreesrbons  whenever

5 down 2 packed fower in counterourrent to prepared by the methods claimed in any

liva steam. of the precediiip claims, 15
5. Process for the manufacture of con-  Dated this ll% day of November, 1937,
densation produets suitable for use as E. A, BINGEN

3

lubricants substentially as hereinhefors Solieitor for the Applicants.

Leamington Spa.: Printed for His Majesty's Stabioncry Office, iy tho Courier Press,—1985.



