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RESERVE C

PROVISIONAL SPECIFICATION

Improvements in or relaling to the Manufactufe of Lubricating Oils

We, Avtave Peverart, Lowss, of 154,
Tivarpool Road, Widnes, Laneashire,
Doveras Erwoon Waine, of 24, Beacons-
field Orescent, Widnes, Lancashire, hoth
& British Subjects, and IMeERIATL CHEMTCAT
Lypuseermes  Lomrrnp,  of  Imperial
Chemical House, Millbank, London,
8.W.1, a Pritish Uompany, do hercby
declare the nature of fhis invention
¢ {0 be as follows:—

This inventicon relates fo improvements
in the manufacture of lubricaling oils,
and more particularly to a method of
manufacturing synthetiec lubricating oils

15 of low pour poiut.

Tt is well Imown that the pour puint of
a lubricafing oil is affected by the
presence in Ehe oil of wax-like hydro-
carbons, and therc have been many pro-
posals for lowering the pour point of such
oils by freeing them from these waz-like
bodies. A common method is to add o
the oil a solvent which eanses precipita-
tion of the wax on cooling, ta separale
9 the precipitated wax and then to remove
the solvent from the treated oil. Ih 1s
also known to prepare sinthetlc lubrieat-
ing oils hy eondensing halogenabed wax-
like hydrocszbons of high molecular

30 weight with aromatic hvdrocarbons in

the presence of a condensing agent, and it
Lias besn proposed o separate the hale-
genated hydrocarbor iniv frections of
differingy melectlar weight prior to the

tal

35 condansation, )

We have now found that oily con-
densation products of reduced pour point
can be prepared from chloringted paraffin
wax or a like chlorinsied hydrocarbon

40_§1nd benzene or its homologues, by mix-

ing the aromatic hydroeerbon and the
halogenated hydracarhon, ceoling the
mixtere, - removing solids precipitated
thereby, and subsequently treatinge the

45 yosidual liguid mizbure with a condensa~

{ion agent in knowa tnanper.

Pv cooling such mixbures of chlozi-

nated parafin waxes and aromatic hydro-
carhons, any uhchlorinated or in-

© B0 adequately ‘chlorinated: parafin  wax

pregent in the mixture separates oud, and
consequently the condensation product
ultimately obtained from the residual

li(?uid is' freed from comstifuents which
adversely affect ifs pour poini. More-
over, this invention has the advantage
over similar prior propuosals, that by
using a8 the dilnent {he hydrocarbon
used in the subsequent econdensation,
geparation of nnprecipitated halogenated
hydrocarbon from its solvent is obvinted.

The partly chloringted and wnchlori-
nated parafiins which are precipitated on
vooling the chlorinated paraffin wax and
aromatic hydrecarhon mixturs may, after
removal of adhering aromatic hydro-
carbor by distilistiop, be returned for
chlorination tv a higher degree, and for
re-Uge 1n the process. :

Conveniently, the amount of aromatic
bydrocartion which is added to the
chlorinated parafin wax initially is just
sufficient fo render the cooled mizfure
sufficiantly mobile to filter readily. How-
ever, aromatbic hydrocarbor in excees of
the ahove requirement may be used, but
we frrefer. not to use more than is nor-
mully reguired in the econdensation
reaction. By this means the liguid mix-
tura which vesulty: affer cuo%ng and
removal of the uwnchlorinated and partly
chlorinated solid materials may be sub-
mitted divectly to the ~condensation
reaction or may, if required, have fuzrther
arcmatic hydrocarbon' added %o it prior
to the eondensation reaection,

TFor 5 given degree of cooling the
amount of wolid naterial . formed
decrepses with increase in the degree of
chlorination of the original waz-like
body, and thus the sxtent to which the
pour point of the final ofl is lowered will
vary from case to casc. For a given
chlorinated derivative and a given
aromatic hydrocarbon the pour point of
the finsl ozl may he madified and con-
frolled by adjusting the- amount of
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aromatic hydrocarhon and/or by regulat- -

ing the degree of cooling to which the
mixture is submitted. Thus the amouns
of solid whick is precipitated pn cooling
to a given depres flecreases as the amount
of aromatie hydrovarbon * is  increased;
and the ‘pour point of the final oil is
therehy inoreased:
nge only the required amount of aromatic
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hydroearbon to render the viscosity of the
cooled solution such that it will. flter
readily, so thai the precipitated agolid
material may ¢asily be removed; the use
5 of greater guantities resulfs in 2 final oil
of %:lig'her peur point and also requires
mares heat to be absiracted during  the
cnoling process. Vor given guantities of
halogenated parafinic hydrocarbon and
10 aromatie hydrocarbon, the lower degree
of cooling to which the mixture s sub-
mitted the greater is the amount of solid
material sviich.-separates out, and the
lover the pour point of the final oil. . -
15  We find that for the condensation of =z

chlorinated parafin wax conjaining 26%

chlorine with benzene 28 the aromatic
hydrocarhun, a noteble lowering of fhe
our point is produced with as little as

20 20% (by volume) of beuwene when the
mixture is eooled to 14 F., ;
The condensation veaction can be
earriad out with the eid of the usual
Triedel-Craft condensativn reagents s:uch

85 as ferric chloride, anhydrous aluminium
chloride, horon flmoride, or aluminium,
either activaled or not, the reagent being
gradually added lo the mized reactants

at ordinary temperature. .

a0  An evolution of hydrochloric acid indi-
cates that the condensation Is proceed-
ing, uod when this subsides the mixture

is heated to ensure completion -of:-the
teaction. The product iy fnally isolated

85 and purified in known manuer. - The
condensetion and subsequent steps Ty,

if desived, be earried owt in the presence

of en exeess of the aromatie hydroearbon.

aceording  to

] copending  Applieation
40 No. 81826/36. -

TPhe following Examples in which-all .
ts aTe g, Bxamples tn which - .. 1 parg of chlorinated paraffin wax con- 100

paris are hy wélght, are illustrative of

the manner in which the invention can

he carriad out and of the improvement
45 eftected thershy.

. Examprr 1. ,

One part of chlorinated paraffin wax
conieining 22% chiorine was mixed with
0.32 part of henmeme (i.e. 3 vols. of

50 chlorinated paraffin wex to 1 vol of
benzene) and eocled to 23° I, with stir-
ring,”when 14.7% of the chlorinated
parafin’ wax separated out us a solid
containing 8.0% chlorine, and was

55 fliered off.” A further 1.08 parts benzene
were added to the filirate and the mizture

treated with 0.046 part of anhydrous’

aluminium chiloride with vigerous  astic-

ring for 8 hours at room temperature.
60 The reaction mixture was then heated for
1 hour at 80° ., cooled, and allowed to
stand wntil separation into two layers was
comyplede. e upper layer product was
washed with 1092 hydrochlorie acid,

" taining 229% chlorine was mixe

followed by water washing until neuiral, 68
and the henzene finally distilled off nnder
reduneed pressure to yield u residue of
lubricating oil with a pour poini of
41° F. A lubrieating oil prepared in the
same wayv but without separation nf the 70
lower chlorinated wax had o pour point

of §3° F.
hlE:tnrpL({. 2. @

-1 part of chlorinated paraffin wax con-
F g d with 79
0.44 part of benzene apd ihe mixture
divided ints two equal portions. On cool-
ing one portion to 14" F., 21.6% of the
chlorinated wax scparated as a salid ron-
taining 10% chlorine and was filiered off. 80
After addiiion of a furlher 0.47 parb

bengene to the filtrate, the liquid was

then worked up as deseribed in Fxample
1. Tke ¢il w0 obinined has a pour point
of 28° F., whereas the product obfained 88
in ap apalogous manmer from the
uncooled portion had a pour poeint of
63° F.

FxavPLE 8.

I part chlorinated paraffin wax econ- 50
taining 26% chlovine was mixed with
0.22 part of bengene and the mixture
divided into two equal portions. On
cocling one portion to 14° F., 289% of the
chlnrinated wax separated ont as a2 solid
eontaining 109% chlorine and was filfered
off. After addition of a furtker 0.54 part
of benzene to the fillrate, the liguid was
worked up as deseribed in FE=xample 1.
The pradret obtained had a pour point of 100
21° I, whereas the produet obtained in
an analogous menner from {the uuncooled
portion had & pour point of 41° F.
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"Exampre 4.

taining 18% chlorine was mixed with
2.10 parts of benzeme {i.e., 1 vol. of
chlorinated parafin wax fo 2 vols. of
benzene) and the whole cooled. to 28 1,
with stirring, when 56.6% of the chlori- 110
nated parafin wax separated out as a
salid containing 4.9% chlorine and was
filtered off. The liquid wus freated with
0,046 part of anhydrous aluminium
chloride and stirred vigorously for € 115
hours at room temperature. The reaction
miximre was thén heated for 1 hour at
80° C., eocled, and allowed fo stand until
separation info’two layers was complete.
The upper laver was washed with 10% 120
hydrochloric acid, followed by water
washing until neutral, and {le benzsne
finally distitled off wuder reduced pres-
sure to leave o residue of lubricatine oil.
This 0} had a pour point of 26° ¥, lower 195
thad - that of an oil made in o precisely
similar but without remeving any of the
chiorinated waxz of low chlorine remtfent,
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Dated the 15th day of Detober, 1936,

E, A BINGEN,
Solicitor for the Applieants,

COMPLETE SPECIFICATION

Improvements in or relating o the Manufacture of Lubricating Qils

We, AnraUR PRvERazs Lowes, of 154,
Tiverpnol Road, Widnes, Lancushire,
Doteras Bluwoon Waits, of 24, Beacons-
field Creseent, Widnes, Lanca;sim:e, both

5 PBritish Subjeets, and ITupERIAT CFEMICAL
Iwpustrres  TasnTep, of  Lmperial
Chemical IHomse, Millbank, London,
S.W.1, a British Company, do hereby
declare the nature of fhis invention
and in what manner the sawe is to he
performed, to° be particularly deseribed
and ascertained in and hy the following
statement ; — _ .

This invention relutes to impravements
in the manufacture of ITubricating oils,
zud more particularly to a method of
mannfacturing gynthetie lubricating oils
of low pour peint. .

Tt is well knowz that the pour point of
o lubricsting oil is affected by the
presence in the oil of waz-like hydre-
carhons, and there have been many pro-
posals for lowering (he pour point of such
ofls by freeing them from these wax-like
2% bodies. A common method is to add to
tha oil a solvent which causes precipita-
tion of the wax on vooling, fo separate
the preeipitated wax wnd then to remove
the solvent from the treated oil. .

Tt is also kmown to prepare syanthetic
lubricaling oils by condensing hale-
genated wax-like hydroearhons of high
molecular weight with aromatic hydro-
carbons in the preseuce of a condensing
85 ngent, and in Specification KNo. 417,654

gongerning the manufacture of condensa-
tion products of paraffin wax hydro-
varbous by halogenating them and sub-
jecting the lhalogenated products to the
40 sction of condensing agents either alone
or after addition of eyclic hydrocarbons,
it has bhesn proposed to separate the
initial mmferials or their halogenalion
products into at least two different frac-
45 tions of different mcan molecular waight
prior to the coudensation. One methad
of performing this was to mix the halo-
genated product with a diluexnt, e.g. o
eyelic hydrocarbon, and separate out the
B0 desived fraction by eooling, the separated
Iraction being subsequently rondensed
with naphthalene oz other cyelic hydro-
carbon. .
Tt has also been proposed in the manu-
55 faoture of pour point -depressors by con-
densing s chlorinated hydrocarbon with
an aromatic hydrocarbon $o eeparate “the
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ehlorinated hydrocarben, e.g. chlorinated
paraffic wax inte a fracken consisting
substaatially of a monochlor derivative
and a fraction consisting substentially of
a diehJor-derivative, and to condense the
latter with an arvmetic hydrecarbon in
the presence. of aluminium chloride.
Cocling in the presence of a diluent such
as naphtha, Benzol, toluene, acetons er
earhbon “telrachloride was stated to he a
suitable method -of performing the
fractionation.

According to the present invention.
oily condensation products of reduced
pour point are prepared frxom, chlorinated
aliphatic hydracarbons of high molecular
weight, such as chlorinated pareffin wax,
and benzene or its homologues by first
mixzing the chlorinated hydrotarbon and
the aromatic hydrocarbon in the absence
of a condensing agent, cooling the mix-
fure so as fo cause the separation of
solids, removing the solids and subse-
quently snhjecting the residual liguid to
condensation in the presencs of s com-
densation agent such as anhydrous
alominium ?:Tﬂoride, if desired after {he
addition of a further quantity of the
sromatic hydrocarhon,

By cooling such mixtures of ehlori-
nated aliphatic hydrocarbon and aromatie
hydrocarbon, any unchlorinated or in-
edequulely chlorinated aliphatic hydro-
carhon present:in the mizture separates
out, and consequently the condensation
product uliimalely obtained from the
residwal . liguid mixture of sromatic
hydroearbon and the more highly chiori-
nated fraction of the aliphaiic hydro-
carbon ramaining in soluiivn will be frea
from the consfituents which adversely
affect its pour point. Mereover the inven-
fion _has the advantage over prior pro-
pesaly, that by using as the diluent 1he
hydrecarbon used in the subsequent con-
densation, the stop of removing the
diluent from ihe chlozinated hydrocarbon
beforc the condensation reaction © is
rendered unnecessary,

The partly chlorinated ezd unchlori-
nated parafiins which are precipitated om
cooling the mixture may, after removal
of adbering aromatic hydrscarbon, e.g.
by distillation, he raturned for chiorina-
tion fo.a higher degree, and re-used in
the process. . R

For.. given . rofios of the halagenated
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aliphatic hydroearbon to arcmatic hydro-
carbon; the lower the temperature o
which “the mixfure is submitted, the
greater ix tha amount of sobd which
separates out and thus the Jower the pour
oint of the final oil, while for 2 given
emperatare the amount of solil removed
deprsases as the chlorine content of the
ehlorinated hady increases; the extent to
which the pour point of the final cil is
lowered will thus vary aceording fo the
degrea of chlorination and the extent of
cooling.
hydrocarbon will aleo affect the amount of

solid precipitated, the amount decreasing

as the proportion of arematic hydro-

carhon inersases with a eorrespondingly

smaller effect on the pour peint, so that
with a large prapertion of the aromatic
hydroearbon, a lower temperature 1s
necessary to produee & given reduction in
pour point tﬁan if & smail proporticn Is
used,  On thé other hand, with too small
a proportion of the aromatic hiydrocarhon
the cooled liguid may be tog viscous to
enable the suspendad solids fo be easily
sepurated. © Thus, it was found that a
mixture of 1 part of benzene and 3 puris
of c'.hlm-i1_1:5.1‘-e(fJ parafiin wax containing
229, chlorine and derived from a wax of
setting point $5—A7° (. could be cooled
to about —10° C. and still be filtered.
while a mixture of one volume of beuzene
with three volumes of such « chlorinated
wax could only be cooled {0 about —3° C.
if satisfactory filtration of the solids was
to be realised.

to some extent influenced by the rate at
which eooling iz earried oul sinee fhis

affeets the erystal size of the parfieles

whicl separate, and thus the ease of
filiration. o

Preferably therefore, we add fo the
ehlorinated  hydrocarbon only sufiicient
aromatie hydrocarbon to render 1he mix-
ture mobile enomgh at the tamperaturce to
whick it is cooled to erabls the solids to
be filiered off, The remainder of the
aromatic hydreearbon nceessary for the
condensation is added affer the solids
have heen removed, und the reactlon
carried out. By this means the minimum
of coaling, and thus of euergy consump-
tion, is cffective for reducing the pour
point of the finel product. However, the
invention In not restrieted to fhis mini-
mum amount, and greater quantities of
the aromatic hydrocarbon may

required to renct with the chlorinated
kydrocarbon when an inert dilaent is fo

The prupm:t—lun of the arvomstic.

The precise femperatures.
to which the mixtures cen be cooled are .

he.
employed if desired, e.g. fo modify the
extenf +o whick tha pour point iz lowered:
by 2 given degree of cooling.  We prefer: -
not to add a greater gquantify than iz

be present during the condensaiiom, or
nol more than about fouwr times this
quantity if the condensation is fo be
cartied out in the presence of an
excess of the aromatic hydrocasrbon.
In many cases useful reductions in pour
point ean be achieved with quaniities
which are much less than these; for
example, we find that in the condensa-
tion of a chlorinated paraffin wax con-
taining 269 chlorine with benzene as lhe
aroraatie bydrorarbon a notable lowering
in the pour point of the oily condensation
product 1s aitained with only 209% (by
volume) of ‘benzene, when the mixture 1s
enoled 1o —10° O,

The condensation reaction is carried
out in the usual way on the mixture
which lhas been frecd from solids; for
axample, after adding the extra uromatic
hydraearhon and for diluent the catalyst
may be gradually added at ordinary tem-~
peratures and when evolution of the gay
gubsides. the mixture heated to e
50—80° C. to ensure compleiion of the
reaction: the product van then be worked
up hy decomposing the catalyst with
water, filtering, and distilling off the
water and the dilwent. Many variations
pf the condersalion proeess and the sub-
sequent racovery steps ate known which
are applicahle in the present instance,
but thex Torm no part of the present
invention,

A particularly suitable catalyst for the
condensation process is aphydrous alumi-
nium chleride, but the imvention is notf
rastrieted thereto, for other catalysts of
the Friedel-Crafts ivpe may be used such
as__horon fluoride, anhydreus fexrie
ehloride, aud aluminium metal, whether
actwageé or not.

Various aliphatic hydrocarbons of high
wolecular weight may ulso be used for

reparing  the chlurinated derivative.

v ' high molecular weight ©° we mean
2 molecular weight, or in the case of
many technical prodncts whish are mix-
tures of aliphatie hydroecarbons a mean
molecnlay weight, of vver 200. Examples
of such hodies are the parafin waxes,
erude shale wazes and the like.  They
may be chiorinated to & varying extent
prior to treatment by our proecess, with o
corresponding variation in {he characier
of the final condensation product. The
magnitude of the difference in pour point
produced by our process will vary with
the degree of chlorination as has been sof
forthk previously, and there will be s
minimum to this degree of chlurination
below which so much unchlorinated
materia] has to be removed before a sufi-
cient reduetion in pour point of the
finished oil ia obtained, that i iz wmore
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eggnomical to start with a more highly
chlorinatad maferial. Thus in the sase
of parafiin wax, commercially valuable
regulis are not obtained if the degzee of
6 chlorination is less than wbout 10%. On
the other hard, the mors highly chlori-
nated bodies, o.z, chlorinafed paraffin
wax containing 46% chlorine usually
cuntain a certaln proporiion of less highly
10 c¢hlorinated material which can be saiis-
factorily removed by our method. Never-
theleas fhe invention achicves iis greaiest
usefulness in the irestment of materials
containing an intermediate propertion of

15 chlorins, e.z. 20—30%.

The following Examples in which all
parts are by weight, are illustrative of
the mapner 111 which the invention ean be
carried out and of the improvement

20 affected thereby. L -
gl

Exaure .

Ong parl of chlurinafed puraffin wex
contgining 22% chlorine and derived
from a wax of setting point 55—67" (.

28 was mized with 0.32 part of benzene (i.e.
8 vols. of chloringted paraffin wax o
1 vol. of benzene) and vooled to -6 C.
with, gbirring, when 14.7% of the chlori-
nated paraffin wax saparated ont as s
30 splid containing 8.0% chlorine, and was

fillered off. A further 1.06 naris benzene -

were added to the fltvats and the mixtore
treated with 0.048 part of arhydrous
aluminiym chloride with vigorous stir-
88 ring for 6 hours at room {emperature.
The reaction miwture was then heated for
1 hour at 80° (., cooled, and aflowed o
stand until separation into two layers was
somplete, TE& upper layer product was
40 wagshed with 10% hydrochloric =eid,
followed by water washing until neutral,
and the benzens finally distilled off under
reduced pressure to vield o zesidue of
lubricating oil with a pour point of 5° C.
45 A lehricating vil prepared io the same
way but Witfnu'b separation of the lower
%’g}'}inated wax had & pour point of

Exaverm 2,

50 1 part of chlorinated paraffin wax con-
taining 22% chlorine and derived from 2
wax of sething point 55—B7° (. was

- mixed with 0.44 part of benzene and the
mixtura divided into two cqual poriions.

85 On cooliug[ one portion to —10° Q., 21.5%
of the chlorivated wax separated as a
solid confaining 10% chlorine and +was
filtered off. After addition of o Further
0.47 part benzene 4o the Sltaate, the

60 liquid was then worked up as described in
Tgample 1. The oil so obbained had a
pour point of ~2° €., whereas the pro-
duet obfzined in an analegowy manner
from the wnonoled portion hed s pour

B3 point of 17° (.

" "Bxawrrm 3. '

1 pard chloringled parafliin wax con-
taining 26% chlorine and derived from a
wax of setiing point 56—H7° (. was
mixed with 0.22 part of benzene and the 79
mixture divided icte two equal portions.

On cooling oue portion to —10° €., 25%

of the chlorinated wax separated out s

a solid containing 10% chlorine and was
filterad off. After addition of a further 75
0.54 [}Jal‘t of bengene to the filirais, the
lgquid was worked up as deseribed in
Exampla 1. The produet obtained had «
pour point of —6° C.,  whereas the pro-
duct obtained in an snalogous manner 80
from the uncooled portion had a pour
polmfof p° C.° °

Fcawers 4. '

1 part of chlorinated parafin wax con-
taining 18% chlorine and derived from a 85
wax sebllng peint 55-—57° . was mixed
with 2.16 parts of benzene {i.e, 1 vol, of
c]ﬂ_orma.teg paraffin  wax to 2 vols. of
benzene) and the whole cooled to —2° C.,
with stlmg% when 86.6% of the chlori- 90
ngled parafin wax separated out as o
solid containing 4.99% chlorine and was
filtered off. The liquid was treated with
§.046 part of ydrous -aluemininm
chloride and etirred vigorously for 6 05
hours ai rovm temperainra. The reaction
mixture was _then heated for 1 hour ai
80% (1., cooled, and allowed {o stand wntil
separation into fwo layers was complete,
The upper layer was washed with 10% 100
hydroechloric acid, followed by water
washing until neuiral, and the benzene .
fivally distilled off wnder reduced pres-
sure o leave a residue of lubricating oil.
This oil had & pour point of 14.5° C., 105
lower than thet of an oil mads in a pre-
cisely similar manner hut without remov-
ing any of the chlorinated wax of low
clli:ine content.

L Exaureow B, 110
1 part of & paraffin wax of sefting point
43---46° 'C.,  chiorinated to %5_4%
chlorine content was mixed with 0.44
part of benzeno and. cooled with stirring
to —10°. 0., 11.3% of the chlorinated 115
wax separated as w golid ang was filtered
off. U.44 part of henwzene was then
added, and the condensation earried out
88 in Example I. The pour poini of the
final oil was’ —2° C., whereas the pour 120
point of an oil oblained in 2 similar way
from a specimen of the chlorinated wax
not treated by our process hiad a pour
poini of 12.56° 0. '
Having now partioularly described and 125
agceriainad the nature of our said inven- .
tion and in what manner the same is 4o
be performed, we declare that what we
elaim js;-—
1. Progess for the mmuulacture of 150



18 a further quenti

-~

K

#

synthetic lubrieating oils by fhe con-
densation of ehlorinated aliphatie hydro-
carhons of high molecular weight, e.s.
chlorinated parafin wax, with henzene
or its homologues, which comprises mix-
ing the chlorinated aliphatic hydroearbon
angd the arcmatic hydrocarbon in the
ahgence of o condensation pgent, cooling
the mizture to cause the sepsrafion of
solids, removing the solids so separated
and subsequently subjecting the residual
liquid to condensation in the presence of
a condensation agent e.g. alumininm
chloride, if desired after the additien of
v of the aromatic hydro-.

10

GaThoIL. ) -
2. Propess_as claimed jn Chim 1 in
which the chlorinated aliphatic hydro-
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earhon employed is a chiorinated parafin
wax having a chlorina content of approxi- 20
mately 20—30%. .

3. Process as claimed in (laim 1 or 3
in which the separated solids are chlori-
nated and re-used in the process.

4. Process for the manufacture of 25
synihetic lubricating oils substuntially as
Lereinbefore deseribed ond illusirated
with reference to the Examples,

5. Synthetic lubricating vils whencver
pre]ilarcd by the methods claimed in any 20
of the preceding claims,

" Dated the 12tk day of October, 1837,

.. B, A. BINGEN,
Selicitor for the Applicants.

Teamingfon Spa:- Prmted for Fis Majesty's

Tk
e

Stationery Office, hy the Uourier Press.—1983.




