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5 described in and by the following statement:- S

The present.invention relates to a process for the preparation of lubricating oils with a
viscosity index (VI) lower than 90, namely. oils with a low viscosity index (LVI ails, VI <
- 30) and oils with a medium viscosity index (MVI oils, VI varying ‘between 30 and 90). (The
viscosity indices mentioned in this specification relite to values determined by ASTM'
10 method D 2270-64). Such oils may be used in all cases in which the V1 is not of vital 10
-importance, for instance in industry.
or the é)reparatlon of HVI oils (high V1, i.e. Vl of at least 90) waxy crude oils are used
- as the feed, since it is possible to prepare from naphthenic crude oils lubricating oils with
the desired viscosity index by conventional: processes ‘such as distillation, deasphalting,
15 extraction and dewaxing. .. - 15
‘MVI and LVI oils are normally prepared from naphthemc crude mineral oils by -
application of the following processing stages: distillation, extraction. (only for MVI oﬂs{
and, if desired, a terminal treatment, for instance an acid or hydrogen treatment.
The term “waxy crude oils”’ relates to crude mineral oils containing a considerable
20 quantity of paraffins having a melting point above 15°C. Distillate and residual fractions of 20
waxy -crude oils containing such paraffins indeed have a relatively high pour point and
removal of the paraffins is necessary for the preparation of fuel and lubricating oils that can
be used at ambient or at a lower temperature.
The term “naphthemc crude oils” relates to crude mineral oils containing no or hardly
25 any paraffins- with-a melting point above 15°C. Indeed, fuel oils- and lubricating oils 25
prepared from: naphthenic -crude .oils need not be dewaxed..
MVI and LVI oils are generally prepared by blending vacuum distillate fractions
- prepared from a naphthenic crude oil; these fractions are denoted by a number that is equal °
to their viscosity in seconds Redwood at 140°F. Examples of fractions are LVI 50, LVI 140,
30 LVI 450, LVI 700 and LVI 1100. If an MVI oil has to be ﬁrepared from one or more of -30
these fractlons, the VI should be increased somewhat. This can be achieved by partly

.f removing by extraction the aromatic compounds of one or more of the.fractions to be
! - included in the MVI oil. '
’ Since the availability of naphthemc crude oils. may become a problem, it would be

=3 35 attractive if the distillate fractions for the %eparatlon of LVI and MVI lubricating oils 35
o obtained from naphthenic crude oils could be replaced by other components. Naturally,
such a replacement should not unduly affect the propertles of the lubricating oil, such as
colour and .colour stability.
~In areas only having facilities for HVI lubncatmg oil. manufacture, it would be
40 particularly advantageous if MVI and/or LVI lubricating oils could be prepared from the 40
HVI feed, since the transport of fractions from a naphthenic crude oil from the place of
' productlon to the area concerned may be a difficult and costly affair. It would be especially
-+= advantageous if MVI and LVI lubricating oils could be prepared from a waxy crude oil
- without an appreciable drop in the yield of HV] lubncatmg oil prepared from this feed.
45: The cntenon to be met by such-an MVI and/or LVI lubricating oil to be prepared froman 45
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well as a poor colour stability. Consequently, they are not u as lubricating oil
components jn cases. where a light colour and/or a good colour ‘stability are desirable. -
It is known from Specification 1,390,953 that the colour as well as the colour stability of
aromatic extracts from both distillate and deasphalated residual lubricating oil fractions
35 derived from crude mineral oils can be considerably improved by subjecting these extracts . 35
to a catalytic hydrogen treatment. It is furthermore known that after this catalytic hydrogen
treatment the aromatic extracts are eminiently suitable for use as blending components for
the preparation of LVI and MVI oils based completely on waxy starting materials. It has -
been found, that apart from the above-mentioned hydrogen-treated aromatic extracts
40 dewaxed gas oils can also be included in the blends; provided that these gas oils have a 5% 40
boiling point of at least 275°C and have been obtained in the distillation of waxy crude
mineral oils. If the preparation of the LVI and MV1 oils use is made of one or more
dewaxed gas oils, these gas oils may be blended with either one or-more hydrogen-treated
aromatic extracts of distillate lubricating oil fractions, or with one or more hydrogen- .
45 treated aromatic extracts of residual lubricating oil fractions, or with a blend of one or more 45
hydrogen-treated aromatic extracts from each of the aforementioned categories.
The present patent application therefore relates to a process for the preparation of
lubncatm oils with a viscosity index lower than 90 by blending two or more components
prepared %rom crude mineral oils, which components have been selected from the following a
S50 three groups: 50 ;
A. aromatic extracts from deasphalated residual lubricating oil fractlons which extracts '
have been subjected to a catalytic hydrogen treatment, -~
B. aromatic extracts from distillate lubricating oil fractions, which extracts have been Ll
subjected to a catalytic hydrogen treatment, and
35 C. dewaxed gas oil having a 5% boiling point of these fractions are prepared from waxy 55
crude mineral oils, at least 275°C, and characterized-in that the lubricating oils are
prepared by blendmg one or more components selected from group C with one or
more components selected from ' group A and/or with one or more components
selected from group B.
60 In the process according to the invention at least one of the blendm% components must be 60
prepared from an aromatic extract from distillate - lubricating oil fraction' or from a /
deasphalated residual lubricating oil fraction. Suitable extractants include furfural, phenol
and sulphur dioxide. It is preferred to use furfural for this purpose. Extraction, when
applied to a residual lubricating oil fraction, should be preceded by asphalt removal.
65 Deasphalting can very suitably be carried out by contacting the residual lubricating oil 65




1 569 162 2 HVI lubricating oil feed is
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tenperature. pressure as:well as gas oils obtained in the vacuum distillation of waxy crude oils,

- Preference is given to gas oils whose pour point has been reduced by dewaxing to —10°C or
lower and in particular to. —15°C or lower. For dewaxing of the gas oils all the methods
known in the art are in principle suitable, for instance cooling in the presence of a mixture

35  of methyl ethyl ketone and toluene. As %as oils are obtained on a large scale as by-products 35
in the rgparatlon of wax by dewaxing of gas oils with the aid of urea, preference is given to
gas oils dewaxed in this way as blending components for the present lubricating oils. If
desired,  the gas oils, before being used as blending components, may be subjected to a'
catalytxc hydrogen treatment to improve their colour and colour stability. This catalytic

40 hydrogen treatment may be carried out either before or after dewaxing. Since the gas vils 40
will %ten originate from a process for the preparaton of wax, the catalytic hydrogen
treatment will preferably be catried out after dewaxing. The catalysts and.conditions that
are preferably used in the catalytic hydrogen treatment of gas oils are the samé as those
mentioned hereinbefore for the aromatic extracts. It may be observed that in the catalytic -

45  hydrogen treatment of gas oils special preference is given to temperatures between 300 and 45
350°C, whereas in the catalytic hydrogen treatment of aromatic extracts of distillate
lubncatmg oil fractions and aromatic extracts from deasphalted residual lubricating oil
fractions special preference is given to temperatures between 350 and 375°C and between

e 375 and 400°C, respectively.

50 I it is intended to use a gas oil that has been subjected to a catalytic hydrogen treatment, 50
it may be preferable first to blend it with the aromatic extracts to be incorporated in the
lubricating oil and to subject the blend to a catalytic hydrogen treatment.

The gas oil will generally have been dewaxed before it i1s blended with the other
components. If desired, dewaxing of the gas oil may be carried out after it has been blended

55  with the other components. This embodiment may be preferred, for instance, when in the S5

-, preparation of lubricating oil use is made of aromatic extracts having such a high pour point
that the(yi( must be dewaxed in view of the pour point required for the lubricating oil to be
prepare '

s explained herembefore the pour point of the lubricating oils prepared according to the

- 60 invention may be reduced by dewaxing the blending components used and/or dewaxin; dg 60

blend. A reduction of the pour point of the lubricating oils may also be effected by addition

of a pour point reducer. Examples of suitable pour point reducers are condensation
products of chlorinated paraffins which chlorinted naphthalene or with phenol and
copolymers of ethene and vinyl acetate. Preference is given to polymers with unbranched

65 aliphatic hydrocarbon side chains with at least 16 carbon atoms, such as polymers ¢ of alkyl - 65

i
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furfural and the residual lubncatmg oil fractlons were ‘deasphalated - with })ropane and - 35
subsequently extracted with furfural. Thus, from each of the crude oils the following oils
were prepared: a. dewaxed gas oil (DGO), an aromatic extract of a spindle oil (ESO %
aromatic extract of a light machine oil (ELMO), an aromati¢ extract of & medium’ onl-
g&:MMO) and an aromatic extract of a residual lubricating oil (ERO). With the exception of

e aromatic extract of the residual lubricating oil prepared from crude oil 1, each of the . 40
above-mentioned oils (Oils 3-11) was used in the preparation of lubricating oils’  according to
the invention. Some propemes of oils 3 11 are collected m Table A. -




nore conponents selected fromgroup A and/or with one or nore conponents
sel ected fromgroup B. 60 In the process according to the invention at
| east one of the bl ending conponents nust be 60 prepared froman aromatic
extract TromdrstilTate Tubricating oil, Traction or from a deasphat at-ed-
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purpose. Extraction, when applied to a residual lubricating oil fracti o"
shoul d be pgeceded by asphalt reanaI Igﬁglgpasphaltlng can very surta§

be carried - fre-t - '
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pressure of 50-200 bar and in particular of 75-175 bar, a space velocity of
05-5 kg.[err] 20 and in particular of 0.5-2.5 kg.[err] and a hydrogen/ oi l
ratio of 250-2500 N .[err] and in 20 particular of 500-2000 Nl.[err] (N =
_nornpl. tenperature and p €

catal ytic hydrogen treatnent of the aronatlc extracts to be carried out so
after renoval of volatile conponents fromthe hydrogen-treated product
is obtained with a col our according to ASTM D 1500 of 5 or-lighter
i q@%gqﬁzmhose ‘col eur rating after624 hour s
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as bl ending. conponents for the present lubricating oils. Lf desired, the
gas oils, -before being used as bl ending conponents, may be-subjected to a
catalytlc hydrogen treatnent to inprove their colour and colour stability.
This catalytic 40 hydrogen treatnment may be carried out either before or
after dewaxing. Since the gas oils 40 will often originate froma process
for the preparaton of wax, the catalytlc hydrogen treatnment will preferably
be carried out. after demeX|ng The catal ysts and conditions that are
preferably used in the catalytic hydrogen treatnent of gas oils are the
same as 'those nentioned hereinbefore for the aromatic extracts. |t may be
observed that in the catalytic 45 hydrogen treatnent of gas oils special
preference is given to tenperatures between 300 and 45 350 degree C,
whereas in the catal ytic hydrogen treatnment of aromatic extracts of
distillate lubricating oil fractions and aromatic extracts from deasphal t ed
residual lubricating oil fractions special preference is given to
tenperatures between 350 and 375 degree C and between



375 and 400 degree C, respectively. 50 If it is intended to use a gas
oil that has been subjected to a catalytic hydrogen treatnent, 50 it may
be preferable first to blend it with the aronmatic extracts to be
“incorporated .in the Lubrieatrg—ort—amd £ 0 SUb] ect the blend to a catalytic
hydrogen treatment. The gas oil will generally have been dewaxed before
is blended with the other conponents. (éé?

| f desired, dewaxing of the gas ojj
may be carried out after it has been blended 55 with the other conpope

Thi's enbodj ment may be preferred, for ispstgnce, when in the 55 preparati.on
of lubricaling 0i | use is mude—et—arefatrcextracts naving such a high pour
poi nt that they nust be ¢dewaxed in view of the pour point required for the
| ubricating oil to be prepared. As expl ai ned herei nbefore the pour point of
the lubricating oils prepared according to the 60.- invention may be reduced
by dewaxi ng the bl endi ng conponents used and/ or dewaxi ng the 60 blend. A
reduction of the pour point of the lubricating oils may al so be effected by
addition of a pour point reducer. Exanples of suitable pour point reducers
are condensation products of chlorinated paraffins whichghl orinted

napht hgl.ene or witd® phenol and copol yners of & hene and vl nyl acetate. -
Preference is given to polyners wth unbranched 65 aliphatic hydrocarbon
side chains with at |east 16 carbon atons, sugh as polymgs of alkyl 65

1 569 162 Q = . “4 esters of” unsaturated
monocar boxylic acids, in particular of acrylic aoid and nethacrylic acid,

i n whi*ch the al kyl chains are_unbranched and ¢gontain 16-@? car borfGat ons and
copol yners of thes& al kyl est®s with otfler ndhoners such as vi nyl yidines.
The amount of pour point reducer that nmay be added to the_LVI and MWI

| ubricating oils prepared 5 agcording to _the i§§1vent,i on vary wsthin wide
limts dependent oft the pour=hoint- reduci ng effect of the additive
concerned and the pour point reduction that igzained at. Ln general the
anmount of pour poig reducer g?plied is Q01 tg 1 %v. TheSanmounts—of the

di fferent bl endi ngtonponents~that can be used in the process according t
he i nventi on,

may vary within wide limts depegdent on thg desir egl.
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10 of the lubricating oil to be prepared. Forpreparreparation of

| ubricating oils wwth a viscosity 10 Redwood | at 140 degree F bel ow 200
s, it is preferred to blend 50-98 parts by wei ght of one or nore
_'conponent.s..sel-eeted fr ' = : i

conponents selected from group C. In addition to the, pour point reducers
mept i oned herei nbefore, also other quality- 15 inproving additives may be
i porated in the lubricating oils prepared according to the 15

i tigon. Exanpl es of such addit&v- .ar e antioxi dants (e.qg. alkyhphenols),
d r gent-—addit-i-vas-—{o-g—calci avs of el dlphopnates.—calci o

al kyl sal i cyl ates and pol yam nes contai ni ng a hydrocarbon chain of at |east
50 carbon atonms such as polyi sobutenyltet- raethylenepentani ne) and extrene
~pressure additives such as zinc dial kyldithi ophosphates. 20 Lubri cati

oi | s prepared according to the invention have a good col our -and col our 20
stability. These properties can be further inproved by subjecting the
lubricating oils to an activated earth treatment. The lubricating, oils
prepared according to the invention may ve used for vgrious applicatigns,
for instance for autonbti%? engi nes, @eég oils, Bxle @ls, -mould oi l S¥in
concrete 25 and FBundary echnol ogy, "in lubricating greases and printing
inks and in the processing of 25 rubber® and fifires. JThe invention will
now be illustrateggw th tﬁg ai d of tﬁﬁ f ol 1 owi ng exanmfil e. Exanple 30

From each of two waxy crude oils fromthe Mddle East (Crude oils 1 and 2)
a heavy gas' 30 oil fractign, three qgsggllate Iﬁbricg}ing oil fractions (a
spindle oil, a lidght machiBe oil'and & ngdi um maahi ne+oil fraction
respectively) and a residual lubricatingoil fragtion were isolated by
atnospheric distillation fgllowed by gae&un1distﬁllattpn. The heavy gas oi
fractions were dewxed wi t& urea, theRdi-gtillatellubritcating oil fractions
were extracted with 35 furfural and the residual |ubricating oil fractions
were deasphal ated with progane and sybsequently eftracted with
furfural. Thus, fr®m each ®f'the crud® dils the folloWing oils were
prepared: a dewaxed gas oil (D&, an aromatic extract of a spindle oil.
(ESO), an aromatig,extractgof a |ight2machine oiT! (ELND), an aromatic
extract' of a meditmoil (BMMO and afl dromatic Bxtract of a residual
lubricating oil (ERQ. Wth the exceptidh of 40 Qthe aromatic extract of
the residual lubrigating o§| preparedﬁfn9n1crudq40il % each of the 40
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above-nentioned oils (G ls 3-11) was used in the preparation of |ubricating
oils according to the invention. Sone properties of oils 3-11 are collected
in Table A [err] 1 569162 6 Wth

t he ~excepttomof—ort—8—att—theother—orts mentroned 1 Table A were
subjected to a catalytic hydrogen treatnent using two catalysts (Catal ysts

1 and 2) with the follow ng conposition: Cat. 1 N /M)/P/A1203 cat al yst ’

containing 3.8 pbw nickel, 16.0 pbw nol ybdenum and 4.0 5 pbw
phosphor us .Ber 100 pbw al um na -carri eri 569 162 5 Cat.

= Ni/WF/[err]. catalyst containi.ng.30.6 pbw nickel,- 59.2 pbw tungsten and
10. 1 pbw fl uor | Figalpe 13 hibdicqping ofls Udit?oﬂﬁngCtal’thd: arventIBhe(meﬁlmgtcﬁls aiXIH) meek i N t he
catal ytic hyd

diby blending, omﬂeeet B and de?4. bpgdditi
const i Lents gk?r%?:ﬁ wsiot g‘}m Onﬁggﬂ@‘mg él it Tf '\‘@Ee ng 10
bet ween~270s5 a Fos enYVBﬁﬁeﬁJB airiédb

catal ytic hydrmgraat 20t hrtﬁaiermm*e ofi 3257¢) d hyis 9@“ mrre nétSOdfartmg:acn I s

Ul 1! )
obt ai ned: ‘af t G%W%% gtlr actlvate eartg)%‘n uggrf?vem nt was ei?ecte? %2 H?OF:l%lan m‘t%t ed in

Tabl e BV FW:I: 100°C, from L 3.0 to L 2.5 and from L 6.0 to L 3.5, respectively.
' The compositions of lubnmtmg oils I-XIV as well as some properties of these lubricating 10
oils are collected In Table C. The type of blend of the lubricating oils concerned is also
¢ indicated in the table on the basis of the blending components used in the preparation and
selected from groups A, B and C, viz.
1. One or more components selected from group C with one or more components
. 15 selected from group A (type CA), 15
. 2. One or more components selected from group C with one or more components from -
group B (type CB), and
3. one or more components selected from group C with one or more components
selected from group A and with one or more components selected from group A and
20 with one or more components selected from group B (type CAB). 20
All the lubricating oils prepared according to the invention had a VI lower than 90.

PR
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1 569 162 8 + [err] 9

1 569 162 Finally, 13 lubricating oils according to the invention
(Lubricating oils I-XI11) were prepared by blending two or three oils

sel ected . from oi-bs—3, 7, = i
according to the i nventi on (Lubrlcatlng oi | XI'V) was prepared by bl endi ng
oils 7 and 8 followed by a catalytic hydrogen treatnent of the blend and
topping of the 5 hydrogen-treated product at 270 degree C. The hydrogen
tteat t of the blend was carried gut 5 using cat. 2 at a tenpejature of
325 dpnrpg C—a-hydrogen partial ok 909:162- of 150.har 2 space velacity of
0.7 kg.[err] and a H2/oil ratio of 600 [err]. By a tréat ment of l'ubricating
oil XIVwith 3%v of activated .earth an inprovenent. was effected in the
colour and in_the colour after 24 h at 100 tegree C, fromL 3.0 to L VL
and fromL 6.8 to L 3.5, respectivel y 10 - - ghe conpositions of
lubricating oils I-XI'V as weTll as sone propefiles of these lubricating 10
oils are colhgcted in Table C. The type of blend of the lubricating oils
concerned is &l so. ingdicated hﬂ t he tq@le on" the basi s Hf -the hl,endlng.é
conponents used in, t it preparatlon and sel ect ed from gfoups A B and
viz. 1. One aqr nore conponents selected fromgroup Cwith one or nore .
conponents 15% selected €romgragp A (tyge CA), = %

15 2. One or nore conponents selected fromgroup C mnfﬁ one or rnore
conmponents frgmgroup B (type CB), and 3. one or nore conponents sel ected
fromgroup CXith onesor nor eacorrponeﬁiits sel e ed fromgroup A and with one
or nore conponents selected fromgroup A and 20 with one or nore
‘conponents sel ected fromgroup B (type CAB) . 20 Al the

| ubricating dfl' s pr epar ed accSrdlng t3 the |nvent|on had a VI |ower than
90.
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10 1 569 162 10 [err]
1 569 162 [err] .1 569 162 12 WHAT

WE CLAIMIS: 1. A process for the preparation of lubricating oils with a
Vi seostty—tndex—tower—tham 90 by btrenmdimyTTtwo or nore conponents prepared
fromcrude m geral oils, which conponents have been selected fromthe
followng ' three groups: 5 A aromatic extracts from deasphal ted residual”
| ubricating oil fractions, which extracts 5 have been subjected to a
catal ytic hydrogen treatnent, B. aromatli5%9%§racts fromdistillate 11

| ubricatin f f n - €= ' e '

catal ytic hydrogen treatnment, C. these fractions are prepared dewaxed gas
oi | having a-=5% boiling point of at l|east 10 == 275 degree C,
characterised in that fromwaxy crude mneral oils, ‘and that the

| ubricating oils._ 10 are prepared by bl ending one or “hore conponents
selected fromgroup C with one or.re copponents sel ected.fromgroup A '
and/or with one or. nore cg@nponants’ SeLecPed:frog1groupcB. 2. :Aprocess
according-to claim1, charactePized in thht the pour. pdint of the gas oi
has 15 “seen reduced by dewaxigg to - 10 degreg Cor lower. ..

15 3. A proceSs'accordingﬁtofcgainal or_22_char?cterizé@_Ln=that.the gas
oi| hab been subjected to a catal §tic hydtogen treatnent. 4. A process
according to any one' of gl ainmg 143, characterized in that for the
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preparation of lubricating oils with viscosity Redwood | at 140 degree F
bel ow 200 s, 50-98 pbw of 20 one or nore conponents selected fromgroup B
are blended with 2-50 pbw of one or nore 20 conponents selected from group
C—5—-A pr ocess accordin ' i '

t he Iubrlcatl S subjected to a treatnent with activated
ear 6. A p gnmuml@iﬂm eparaton of lubricating oils wt h"‘é’--"vi?scosi ty
[ nI ower than antially as described hereinbefore with
par Culldr reference to the exanpl e1 569 28 7. Lubr| catl ng oils wt hlg

Vi Scosi ty T ndex T ower T han 90 and prepared accorting—to—a—process—as

descri bed i nwayr e ceihmml g ns 1-6. R C. ROGERS. 30 .

Chartered Pat em ré@wfor the preparation of lubricating oils with a viscosity indk IoW&l than®®nt r e,
London SE1 géef recpme IPFQPalNd ﬁomlbmdnmraﬂ oifs, Waich dopesnts’ s 9_/

St atlonesy Q urr.e
1930. Publi shg “%&? %QP &ehy i’an qha& e Iw?fl}éggeg“acf

WC2A 1AY. f rB)rT‘ntAhiaﬁh exioiois doniTdistilla & 3} ‘ﬁtnig’edl fractlons which extracts have been
subjected to a catalytlc hydrogen treatment, o
C. these fractions are dprepared dewaxed gas oil having a 5% bonlmg point of at least -
. 10 275°C, characterised in that from waxy crude mineral oils, and that the lubricating oils 10
are prepared by blending one or more components selected from group C with one or
more components selected from group A and/or with one or more components selected

—'Iﬁ

ondon,

-l

from group B. ]
rocess according to claim 1, characterized in that the pour point of the gas oil has !
15 been re uced by dewaxing to —10°C or lower. 15 A

3. A process according to claim 1 or 2, characterized in that the gas oil has been
subjected to a catalytic- hydrogen treatment. .
4. A process according to.any one of claims 1-3, characterized in that for the
preparation of lubricating oils with viscosity Redwood 1 at 140°F below 200 s, 50-98 pbw of
20 one or more components selected from group B are blended with 2-50 pbw of one or more 20
components selected from group C.
5. A process according to any one of claims 14, charactenzedmﬂlatthelubneaungoﬂ
obtained is subjected to a treatment with activated earth.
. 6. A process for the preparaton of lubricating oils with a viscosity index lower than 90,
25 substantially as described hereinbefore with particular reference to the example. 25
7. Lubricating oils with a viscosity index lower than 90 and prepared according to a
process as described in any one of claims 1-6.

C R.C. ROGERS, _ '
30 Chartered Patent Agent, - 30
. Shell Centre,
London SE1 7NA,
Agent for the Applicants.
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