
GB 2 037 806 B    1 SPECIFICATION Light lubricating base oils The invention
relates to processes for the production of light lubricating base oil from
vacuum gas oil alone or in admixture with deasphalted oil. 5      The
invention provides a process for the production of light lubricating base
oil, the process  5 comprising hydrodesulphurizing a feed oil which is
vacuum gas oil or vacuum gas oil admixed with deasphalted oil of vacuum
residue, solvent dewaxing and vacuum redistilling the. hydrodesulphurized
oil, the solvent dewaxing and vacuum redistillation being carried out in
either order, and solvent extracting the oil fractions obtained by the
solvent dewaxing and vacuum redistillation. 10      The crude oil used in
this process is not limited and can be selected appropriately according to
the 10 kind of light lubricating base oil to be produced and the
hydrodesulphurization conditions etc. Usually, any crude oil such as
Kuwait, Arabian Light, Umm Shaif, Basrah and the like can be used alone or
in admixture. As a feed material, vacuum gas oil, which can be obtained by
distilling the above crude oil in 15 atmospheric distillation equipment
followed by distilling the atmospheric distillation residue remaining  15
in the bottom in vacuum distillation equipment, can be used alone or in
admixture with oil deasphalted from vacuum distillation residue. The
properties of the aforedescribed vacuum gas oil are not limited and can be
appropriately selected according to conditions relevant to subsequent
processes. Usually, vacuum gas oil with a specific gravity of from 0.87 to
0.91 and a sulphur content of from 1.9% to 3.5% 20 by weight can be  used.
The properties of deasphalted oil which can be used are not limited.
Usually    20 deasphalted oil having an ASTM colour of 6.5 or less; a
sulphur content of 3.5% by weight or less and a carbon residue of 3.5% by
weight or less can be used. If a mixture of vacuum gas oil with deasphalted
oil is used, the mixture preferably comprises from 90% to 95% by volume of
vacuum gas oil and from 5% to 10% by volume of deasphalted oil. 25      In
the process according to the invention, the feed material is first
subjected to  25 hydrodesulphurization. This may be performed under
conventional conditions and also under milder conditions. The preferable
conditions for the hydrodesulphurization are a temperature of from 340 C to
4250C, a pressure of from 30 to 80 kg/cm2 Gauge, a liquid hourly space
velocity of from 0.5 to 5 hr[err]- and a hydrogen feed rate of from 100 to
1000 N[err]kI oil, the hydrogen feed containing at least 60% of 30
hydrogen. As catalyst for the hydrodesulphurization, there is preferably
used a conventional catalyst    30 



comprising mainly from 1% to 9% by weight of cobalt oxide or from 0.5% to
6% by weight of nickel oxide and from 10% to 25% by weight of molybdenum
oxide supported on an alumina or silica-alumina carrier. Examples of such a
catalyst include Nalcome 477 and 479 (trade name: manufactured by Nalco
Chemical Co.) and CDS-D9 (trade name: manufactured by Shokubai Kaisei Kogyo
KK.). The 35 hydrodesulphurization is preferably carried out until the
sulphur content of the oil Is decreased to 0.3%   35 by weight or less.
According to the invention, both solvent dewaxing and vacuum redistillation
are carried out after the hydrodesulphurization. The solvent dewaxing may
precede or follow the vacuum redistillation. The solvent dewaxing is
carried out with a solvent such as a mixture of methyl ethyl ketone and
toluene 40  under conventional conditions. The vacuum redistillation is
carried out according to well-known vacuum 40 distillation techniques so as
to collect the fractions having boiling points of 2500C or above. The
solvent extraction is carried out after the solvent dewaxing and/or the
vacuum redistillation mentioned above. Suitable solvents are those having
an affinity for aromatic compounds, for example phenol, furfural and
N-methyl-2-pyrrolidone. The solvent extraction may be performed according
to 45 conventional methods, and is usually performed according to the
counter-current contacting method. In 45 such an operation, the lubricating
oil is recovered from the top of the column as the raffinate. The
components which are undesirable in a lubricating oil are removed from the
bottom of the column as an extract which is then distilled so as to
separate the solvent. As an example of operating conditions, when furfural
is used as the solvent the extraction is preferably carried out using a
solvent: oil ratio of 50 from 0.5:1 to 4:1, the temperature at the top of
the column being from 60[err]C to 1 1 0[err]C and at the  50 bottom of the
column being from 40[err]C to 80[err]C. The process of the invention
produces a stable high quality light lubricating base oil. Furthermore,
this process can be very economically practised since the
hydrodesulphurization apparatus used for refining fuel oil also can be used
as the apparatus for the practice of the invention. The process does not 55
required a hydrogenation unit designed exclusively for the refining of
lubricating oil.  55 The invention is illustrated by the following
Examples. EXAMPLE 1 100 I of feed stock, which was a mixture of 7.5 1 of
vacuum gas oil with 92.5 1 of heavy gas oil obtained from 70% by volume of
Umm Shaif crude oil and 30% by volume of Basrah Heavy crude oil, 60 was
hydrodesulphurized in a reaction tube filled with 300 ml of a catalyst
consisting of 14.0% by weight 60 of molybdenum oxide and 3.3% by weight of
cobalt oxide supported on alumina, at a reaction 



temperature of 3500C a pressure of 55 kg/cm2 Gauge, a hydrogen feed rate of
500 N[err]/I oil and a liquid hourly space velocity of 1.5 hr[err].    2
GB 2 037 806 B    2 The resulting desulphurized oil was subjected to vacuum
redistillation to obtain 5.9 1 of desulphurized 60 neutral fraction and
79.5 1 of desulphurized 150 neutral fraction. The 5.9 1 of the
desulphurized 60 neutral fraction was mixed in the ratio of 3:1 with a
mixed solvent of methyl ethyl ketone and toluene (hereinafter referred to
as "MEK-toluene"), cooled to 5 -a27[err]C and then dewaxed by filtration
through a filter. Thus 5.3 1 of dewaxed oil (yield: 90%) was  5 obtained.
8.01 of the desulphurized 150 neutral fraction were mixed in a ratio of 3:1
with the MEK-toluene solvent, cooled to -27[err]C and then dewaxed by
filtration through a filter. 6.3 1 of dewaxed oil were obtained (yield:
79%). The 6.3 1 of dewaxed oil was batchwise extracted with furfural at
60[err]C to obtain 10  4.4 1 of refined 150 neutral oil (yield: 70%).
10 The properties of the feed stock, desulphurized neutral oil fraction,
dewaxed oil and refined neutral oil obtained after the extraction are
reported in Tables 1 to 4. EXAMPLE 2 1001 of feed stock, which was a
mixture of 80% by volume of vacuum gas oil, 10% by volume of 15 deasphalted
oil and 10% by volume of heavy gas oil obtained from 90% by volume of
Arabian Light 15 crude oil and 10% by volume of Kuwait crude ol, was
hydrodesulphurized in a reaction  tube filled with 300 ml of a catalyst
consisting of 19.0% by weight of molybdenum oxide and 4.4% by weight of
cobalt oxide supported on alumina, at a temperature of 380[err]C, a
reaction pressure of 55 kg/cm[err] Gauge, a hydrogen feed rate of 500
N[err]/I oil and a liquid hourly space velocity of 1.9 h[err]. 20      The
resulting desulphurized oil was vacuum redistilled to obtain 35.3 1 of
desulphurized 60 neutral 20 fraction and 50.3 1 of desulphurized 150
neutral fraction. The 35.3 1 of the desulphurized 60 neutral fraction was
mixed in a ratio of 3:1 with MEK-toluene solvent, cooled to-27[err]C and
dewaxed by filtration through a filter. 31.6 [err] of the thus obtained
dewaxed oil (yield: 89.7%) was batchwise  extracted with furfural at 600C
to give 24.7 1 of refined 60 neutral oil 25 (yield: 78.1%).
25 



The 50.31 of the desulphurized 150 neutral fraction was treated as
described hereinbefore to obtain 28.6 1 of refined 150 neutral oil. The
yield after the dewaxing was 79.9% and the yield after the refining by
extraction with furfural was 71.2%. The properties of the resulting oils
are reported in Tables 1 to4.    3
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037 806 B    6 TABLE 4 Example 1          Example 2 (150 Neutral Oil)
(150 Neutral Oil) - Solvent Extraction Temperature             600C
60 0C Colour %T          Colour %T FreshOil
L 1.0 101          L[err]    105 Oil weathered for 1 day
L 1.5               L 1.5 for 2 days                      2.0
2.0- for 5 days                      2.5                 2.5 for 7 days
L 3.0              L 3.0 



for 10 days                    L 3.0              L 3.0- (flock)
(flock) Thermal     170[err]C (12 hours)               pass
pass Stability JIS K-2540   170[err]C (24 hours)              clouding
pass EXAMPLE 3 The same feed stock as in Example 1- was subjected to
hydrodesulphurization, solvent dewaxing, vacuum redistillation and solvent
extraction successively in a similar manner as in Example 1 to obtain 5 100
neutral oil in a yield of 42.6% based on feed stock. -The yields and
properties of the resulting oils in    5 each operation stage are reported
in Table 5.    6
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GB 2 037 806 B    8 *1: ratio to the amount of Desulphurized Heavy Gas Oil
This method is carried out as follows. At first, 90 cc of sample are put
into a colourless, transparent candle bottle (100 cc), and then a cork with
a hole is put on the candle bottle. Thereafter the candle bottle containing
sample is allowed to stand outside. Occurrence of cloud is observed by
naked 5 eye once a day.
5 EXAMPLE 4 120 1 of feed stock consisting of 29.6% of heavy gas oil
obtained mainly from Kuwait crude oil, 59.8% of vacuum gas oil, 6.2% of
vacuum distilled oil and 4.3% of deasphalted oil was hydrodesulphurized in
a reaction tube filled with 1.0 I of a catalyst consisting of 14.0% by
weight of 10 molybdenum oxide and 3.3% by weight of cobalt oxide supported
on alumina, at a reaction temperature 10 of 390[err]C, a pressure of 55
kg/Cm2 Gauge, a hydrogen feed rate of 500 N[err]/1 oil, and a liquid hourly
space velocity of 1.5 hr[err]1. Then 100 I of the desulphurized oil was
mixed in the ratio of 4.0:1 with the MEK-toluene solvent, charged into a
cooler at a velocity of 5 I per hour so as to cool and dewax at -270C
continuously by 15 filtration with an Oliver filter. "Oliver" is a Trade
Mark. 80 I of. the resultant dewaxed oil (yield: 80%)  15 were distilled
under reduced pressure to obtain 50.4 1 of the 100 neutral fraction. 50 1
of the 100 neutral fraction were fed into the lower part of a rotating disc
contactor at a rate of 60 ml per minute, contacted countercurrently with
furfural with the ratio of solvent of 1.5 and extracted to obtain 39.1 1 of
refined 100 neutral oil (yield: 78.2%). Table 6 reports the yield in
dewaxing and the properties of the 20 product in each operation stage of
Example 4.                                             20    4 9
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GB 2 037 806:8       10 CLAIMS 1. A process for the production of light
lubricating base oil, the process comprising hydrodesulphurizing a feed oil
which is vacuum gas oil or vacuum gas oil admixed with deasphalted oil of
vacuum residue, solvent dewaxing and vacuum redistilling the
hydrodesulphurized oil, the solvent 5  dewaxing and vacuum redistillation
being carried out in either order, and solvent extracting the oil  5
fractions obtained by the solvent dewaxing and vacuum redistillation. 2. A
process according to claim 1 wherein the solvent dewaxing precedes the
vacuum redistillation. 3. A process according to claim 1 wherein the
solvent dewaxing follows the vacuum redistillation. 10      4. A process
according to any preceding claim, wherein the vacuum gas oil has a specific
gravity   10 



of from 0.87 to 0.91 and a sulphur content of from 1.9% to 3.5% by weight.
5. A process according to any preceding claim in which the feed oil is
vacuum gas oil admixed with deasphalted oil of vacuum residue, and the
deasphalted oil has an ASTM colour of 6.5 or less, a sulphur content of
3.5% by weight or less, and a residual carbon content of 3.5% by weight or
less. 15      6. A process according to any preceding claim, wherein the
hydrodesulphurization is carried out   15 using a catalyst comprising (i)
from 1% to 9% by weight of cobalt oxide or from 0.5% to 6% by weight of
nickel oxide, and (ii) from 10% to 25% by weight of molybdenum oxide,
supported on an alumina or silica-alumina carrier, at a temperature of from
340[err]C to 42[err]0C, a pressure of from 30 to 80 kg/cm2 Gauge, a liquid
hourly space velocity of 0.5-5 hr1 and a hydrogen feed rate of from 100 to
1000 NVI[err] 20 oil, the hydrogen feed containing at least 60% of
hydrogen.                                20 7. A process according to any
preceding claim wherein the vacuum redistillation is carried out to produce
fractions which are distilled out at temperatures of at least 2500C under
atmospheric pressure. 8. A process according to any preceding claim wherein
the solvent used for solvent dewaxing is a mixture of methyl ethyl ketone
and toluene. 25      9. A process according to any preceding claim wherein
the solvent used in the solvent extraction   25 stage is phenol, furfural
or N-methyl-2-pyrrolidone. 10. A process for the production of light
lubricating base oil, the process being substantially as described herein
with reference to any of the Examples. Printed for Her Majestys Stationery
Office by the.Courier Press, Leamington Spa. 1982. Published by the Patent
Office, 25 Southampton Buildings. London, WC2A 1AY, from which copies may
be obtained    


