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A method for producing oil-based components

Field of the invention

The present invention relates to the field of producing traffic fuels and
base oil components. More particularly, the invention relates to a method includ-
ing hydrocracking and dewaxing of waxy feedstock for producing middle distillate

fuel and lubricant base oil.

Background of the invention

Cracking, and especially hydrocracking, is a well-known process in re-
finery used for cleaving larger hydrocarbon components into smaller short-chain
hydrocarbons which are usable as traffic fuel components. Cracking is achieved
by breaking the carbon-carbon bonds in the hydrocarbon chain of C15 to C45 typ-
ically in the presence of a cracking catalyst. The nature of the end products is de-
pendent on the nature of the feed and on the process conditions under which the
process is carried out, such as temperature, pressure and the nature of the cata-
lyst.

A widely used method for carrying out catalytic cracking of high-
boiling, high-molecular weight hydrocarbon fractions of petroleum crude oils is a
fluid catalytic cracking (FCC) process, in which a powdered catalyst is employed.
The catalyst particles are suspended in a rising flow of a heavy gas oil feed to form
a fluidized bed. The feed is typically pre-heated and then sprayed into the base of
the riser via feed nozzles to bring the feed in contact with the hot fluidized cata-
lyst. The temperature of a FCC cracker is typically between 500°C and 800°C.

Hydrocracking of heavy hydrocarbons can also be achieved in a fixed
bed hydrocracker. In this hydrocracker, the feedstock is fed downward through
the catalyst bed together with hydrogen gas. In a fixed bed reactor, the catalyst is
fixed onto particles, which can be of various sizes and forms providing an even
and homogenous distribution of the feedstock and hydrogen gas and, further,
maximum contact with the active catalyst. The catalyst containing particles are
fixed in layer or bed and the feedstock and hydrogen gas run through the layer.
Typically, fixed bed reactors contain several catalyst layers.

A commonly used feedstock for hydrocracking is vacuum gas oil (VGO)
which is heavy oils left-over from petroleum distillation. VGO contains a large
quantity of cyclic and aromatic compounds as well as heteroatoms, such as
sulphur and nitrogen, and other heavier compounds, depending on the crude

source and VGO cut.
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Hydrocarbon cracking is usually accompanied by a hydrogenation
process, also called as hydrotreatment process. The purpose of the hydrogenation
is to remove heteroatoms, such as oxygen, sulphur and/or nitrogen, and also to
saturate aromatics typically present in the hydrocarbon feed. The hydrogenation
process is typically performed before the actual hydrocracking process in order to
ensure removal of heteroatoms and saturation of aromatics. In some cases hydro-
genation also includes ring-opening functions. However, no substantial cleavage
of hydrocarbons takes place in the hydrogenation step. The preceding hydrogena-
tion of the feedstock before hydrocracking ensures good hydrocracking perfor-
mance and improves the yield of the products produced in the hydrocracking.

Waxes and slack waxes is a general term for feedstock comprising
mainly paraffins. The paraffins in waxes are typically saturated C15-C45 linear
hydrocarbons (normal or n-paraffins). Waxes may also contain to some extent
branched (isomerized or i-paraffins) and cyclic hydrocarbons. Slack waxes are
typically formed by a solvent dewaxing process of a waxy petroleum feed, such as
a VGO stream. The solvent dewaxing process is typically performed by mixing a
suitable solvent with the waxy petroleum feed, then cooling the mixture and sep-
arating the waxes as solid wax crystals, for example by filtration. Waxes can also
be produced by Fischer-Tropsch (F-T) process, in which gas containing carbon
monoxide and hydrogen is reacted to form hydrocarbon of various chain lengths.
F-T process is widely used in gas-to-liquid (GTL) technologies where natural gas
is used as a carbon source. Biomass can also be used as the carbon source in the
F-T process and it is then generally called biomass-to-liquid (BTL) technology.
Slack wax produced by solvent dewaxing contains varied amounts of impurities
which makes the slack wax a low value product.

A catalytic dewaxing (cat-dewaxing) unit is a device where hydrocar-
bon feedstock is catalytically dewaxed, i.e. selectively cracked and isomerized. A
cat-dewaxing unit is generally called as VHVI (Very High Viscosity Index) unit,
since base oils with very high viscosity index are obtained in said unit. In the VHVI
unit, in order to improve the cold properties of a base oil, linear paraffins are
isomerized to form branched paraffins (iso-paraffins). Also, cracking of hydrocar-
bons takes place to some extent.

There is an ever increasing demand for high quality traffic fuels and
base oil components in terms of purity, emissions, cold flow properties and lubri-
city of petroleum products. For example, the demand for middle distillates used
as basic components in diesel fuel production is increasing in terms of cold flow

properties and cetane number. Cetane number is an indicator of combustion
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speed of diesel fuel. The most important characteristic for a base oil component is
the viscosity index, i.e. the measure for the change of viscosity with variations of
temperature. High viscosity index of base oil component indicates that its lubrica-
ting ability is maintained over a large temperature range.

Various new technological developments have tried to meet the
increasing demand for improved petroleum based product. US 2004/0256287 Al
discloses a process of hydrocracking a waxy hydrocarbon feedstock, such as
Fischer-Tropsch waxy hydrocarbons, in the presence of a hydrocracking catalyst.
The hydrocracking effluent is hydroisomerized in the presence of a hydroisomer-
ization catalyst. The hydroisomerization effluent is fractioned to provide a heavy
fraction and a middle distillate fuel, and the heavy fraction is dewaxed to provide
a lubricant base oil having a viscosity index greater than 130.

US 2009/0065393 A1 discloses a method for obtaining a petroleum
distillate in which a paraffin-based wax such Fischer-Tropsch wax and/or slack
way, is subjected to a cracking process in the presence of a catalyst, followed by
hydrogenating the olefinic intermediate obtained in the presence of a catalyst,
and recovering the distillate.

There remains a need for an efficient, simple and economic method of
producing high quality middle distillates and very high viscosity index lubricant
base oils in high yields from available feasible feeds and yet upgrading the pro-
duct quality. The middle distillates and base oils desirably have high cetane num-

ber and high viscosity index, respectively.

Brief description of the invention

In as aspect, the present invention provides a method of producing oil-
based components, comprising the steps of:
- providing VGO and slack wax;
- combining the VGO as a major component and the slack wax as a minor compo-
nent to provide a feedstock;
- subjecting the feedstock to a hydrocracking step to provide a first effluent;
- fractionating the first effluent to provide at least a bottom fraction and a middle
distillate fraction;

-recovering the bottom fraction and the middle distillate fraction.

In another aspect, the invention provides a method for improving the
viscosity index of base oil, comprising the steps of:
- providing VGO and slack wax;

- combining the VGO as a major component and the slack wax as a minor compo-
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nent to provide a feedstock;
- subjecting the feedstock to a hydrocracking step to provide a first effluent;
- fractionating the first effluent to provide at least a bottom fraction and a middle
distillate fraction;
- subjecting the bottom fraction to a dewaxing step to provide a second effluent;
- fractionating the second effluent to provide at least a middle distillate and base
oil;
- recovering the middle distillate and the base oil.
In a further aspect, the invention provides an arrangement for produc-
ing oil-based components, the apparatus comprising:
- a hydrocracking reactor A for cracking a waxy feed to provide a first effluent 4,
said hydrocracking reactor A comprising at least one inlet for supplying a feed-
stock to the hydrocracking reactor A and an outlet for discharging the first efflu-
ent 4 from the hydrocracking reactor A;
- a first distiller B in a flow connection with the hydrocracking reactor A for frac-
tioning the first effluent 4 to provide at least a bottom fraction HCB and a middle
distillate fraction MD, the first distiller B being arranged downstream of the hy-
drocracking reactor A;
- a dewaxing unit C in a flow connection with the first distiller B for dewaxing the
bottom fraction HCB to provide a second effluent 6, the dewaxing unit C being ar-
ranged downstream of the first distiller B; and
- a second distiller D in a flow connection with the dewaxing unit C for fractioning
the second effluent 6 to provide at least a middle distillate MD and base oil, the
second distiller D being arranged downstream of the dewaxing unit C and com-
prises at least one outlet for discharging the middle distillate MD and the base oil.
Vacuum gas oil is a petroleum based heavy hydrocarbon distillate
which is widely used as a feedstock in fluid catalytic crackers to produce a wide
range of valuable products for various applications, such as gasoline, diesel fuel
and base oil. VGO contains a large quantity of cyclic and aromatic compounds as
well as sulphur and nitrogen which impede its conversion to high quality valuable
end products. As a rule, VGO quality influences on the quality of the end products.
High quality Group III base oils with high viscosity index can be produced from
suitable VGO in good yields. However, further increase of the viscosity index

inevitably results in undesired lower yields.
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It was surprisingly found in the present invention that high quality
middle distillates and lubricant base oils in high yields can be produced when a
feedstock for the overall refining process of hydrocracking and catalytic dewaxing
comprises VGO and slack wax. Also, it was surprisingly found that the viscosity
index of a base oil was increased without compromising the yield, when slack wax
in combination with VGO was used in the production of the base oil, compared to
the viscosity index of a base oil produced from VGO only. It was further found that
by introducing slack wax together with VGO to a hydrocracker, the performance
of the hydrocracker catalyst was improved. In addition, the life time of the hyd-
rocracking catalyst was prolonged. Further, middle distillate with improved ceta-
ne number and base oil with increased viscosity index were produced in good
yields.

A beneficial advantage of the method of the invention is that strict qua-
lity requirements of VGO as an adequate feedstock can be bargained when slack
wax is introduced to the feedstock. In general, the adequate quality of the feeds-
tock is adjusted by means of the VGO and slack wax. This means in practice that
lower quality VGO with higher quality slack wax including a minor amount of im-
purities, and vice versa, can be used in the method of the invention and still high
quality products are produced. This feature allows to employ VGO and slack
waxes in a larger quality range and provides an economic advantage.

The method is efficient, simple and economic.

Brief description of the drawings

Figure 1 shows schematically an embodiment of the method of the in-
vention.
Figure 2 shows an effect of slack wax to the viscosity index (VI) of base

oil as a function of kinematic viscosity (KV).

Detailed description of the invention

In an aspect, the present invention provides a method of producing oil-
based components, comprising the steps of:
- providing VGO and slack wax;
- combining the VGO as a major component and the slack wax as a minor compo-
nent to provide a feedstock;
- subjecting the feedstock to a hydrocracking step to provide a first effluent;
- fractionating the first effluent to provide at least a bottom fraction and a middle

distillate fraction;
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-recovering the bottom fraction and the middle distillate fraction.

In the present invention,

the term “slack wax” means a crude wax produced by chilling and sol-
vent filter-pressing wax distillate;

the term “vacuum gas oil (VGO)” means a hydrocarbon product ob-
tained from crude oil vacuum distillation;

the term “Group III Base oil” means paraffinic base stock which con-
tains sulphur < 0.03 wt.%, saturates = 90 wt.% and has a viscosity index of = 120.

Viscosity index (V1) is typically calculated from kinematic viscosities at
40°C and at 100°C according to standard ASTM D 2270. A high VI means that base
oil has similar viscosity properties at 40°C and at 100°C, which is a highly desired
property. Low VI is not desired; it means that base oil has high viscosity at 40°C
but low at 100°C.

The feedstock suitable for use in the method of the invention typically
comprises at most about 0.18 wt.% nitrogen, at most about 2 wt.% sulphur, and
about 45 wt.% aromatic compounds.

The boiling range of the feedstock comprising VGO and slack wax can
vary and is determined by the desired final base oil. In an embodiment, the boil-
ing range of the feedstock is substantially in the same range as that of VGO.

Typically, slack wax contains quantities of aromatics, nitrogen and
sulphur as impurities. In an embodiment of the invention, slack wax is provided
as unpurified slack wax obtained from solvent dewaxing of a waxy petroleum
feed.

Slack wax is combined with VGO to provide a feedstock comprising
the VGO a major component and the slack wax as a minor component. Besides
slack wax, the feedstock can contain minor amounts of additional wax(es). The
additional wax(es) can be any kind of waxes, including synthetic wax, such as Fi-
scher-Tropsch wax.

In an embodiment, the feedstock comprises at most about 30 wt.%
slack wax. In another embodiment, the feedstock comprises at most about 25
wt.% slack wax. In still another embodiment, the feedstock comprises at most
about 20 wt.% slack wax. In an embodiment, the feedstock comprises 1-25 wt.%
slack wax. In another embodiment, the feedstock comprises 10-20 wt.% slack
wax. In an embodiment, in each of the above separate embodiments the balance is
VGO.
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The feedstock comprising slack wax is subjected to a hydrocracking
step. In the hydrocracking step, heteroatoms such as N and S are removed, larger
long-chain hydrocarbons are cleaved into smaller short-chain hydrocarbons
and/or some cyclic hydrocarbons are ring-opened to form linear and/or
branched hydrocarbons. Also, dearomatization of the aromatic compounds and
isomerization of the hydrocracked molecules may also occur to some extent in the
process. However, the cleavage of the hydrocarbons of the wax in the hydrocrack-
ing step is not as extensive as that of VGO.

The hydrocracking is typically performed in the presence of a hy-
drocracking catalyst. Hydrocracking catalysts suitable for use in this step are well
known to a skilled person in the art. The hydrocracking catalyst may be arranged
in one or more layers in a fixed bed. The catalyst may also be arranged in graded
catalyst bed. Alternatives for suitable arrangement of the catalyst are well known
to a skilled person in the art.

In an embodiment, the feedstock is first subjected to a hydrotreatment
step before the hydrocracking step to remove impurities. The hydrotreatment
step is carried out under conditions where any heteroatoms, such as oxygen, sul-
phur and/or nitrogen present in the feedstock are removed. Also aromatic com-
pounds are typically saturated in this step. No substantial cracking of the hydro-
carbons in the feedstock takes place in this step. The hydrotreatment step before
hydrocracking ensures good hydrocracking performance and improves the yield
of the products produced in the subsequent hydrocracking. The hydrotreatment
is typically performed in the presence of a catalyst. Catalysts suitable for use in
this step are well known to a skilled person in the art. The catalyst may be ar-
ranged in one or more layers in a fixed bed. The catalyst may also be arranged in
graded catalyst bed. Alternatives for suitable arrangement of the catalyst are well
known to a skilled person in the art.

The hydrotreatment and hydrocracking steps can be conducted in a
single reactor or separate reactors. When the two steps are conducted in separate
reactors, the hydrotreatment reactor is arranged upstream of the hydrocracking
reactor.

The feed rate of hydrogen per feedstock in the hydrocracking step, op-
tionally including a hydrotreatment step, is about more than 1000 L/L.

The hydrocracking is typically carried out at a pressure in the range
from about 120 to about 170 bar. In an embodiment, the pressure is about 150
bar. In another embodiment, the pressure is about 132 bar.

The temperature in the hydrocracking is in the range of about 350°C to
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about 450°C. In an embodiment, the temperature is 400°C.
The conversion level in the hydrocracking step is in the range of about
50% to about 80%. In an embodiment, the conversion level is about 56%. The

conversion level is calculated as follows:

Conversion % = 100 - [100 * (product boiling > 343°C/a fraction in the
feed, boiling > 343°C)]

The feedstock comprising VGO and slack wax can be fed to the hydroc-
racking reactor as separate streams or combined into a single stream which is fed
to the reactor.

The first effluent obtained from the hydrocracking step is fractionated
by distillation whereby at least a bottom fraction and a middle distillate fraction
are obtained. Adequate fuel oil quality for the middle distillate fraction boiling in
the range of about 300°C to about 370°C is achieved and it is suitable for use as a
component in diesel fuel. The bottom fraction is mainly composed of linear pa-
raffins and naphtenes and boils above 370°C. Fractionation of the first effluent al-
so produces a quantity of light gaseous hydrocarbons.

In an embodiment, for further refining, the bottom fraction is subjec-
ted to a dewaxing step. In the dewaxing step, waxy n-paraffins are isomerized to
provide branched iso-paraffins. Isomerization of hydrocarbons is desired and
generally improves the cold flow properties of a base oil. The dewaxing is typical-
ly performed in the presence of a dewaxing catalyst. Dewaxing catalysts suitable
for use in this step are well known to a skilled person in the art.

The dewaxing step provides a second effluent which is fractionated in
a distiller to high quality middle distillate and base oil. Also lighter gaseous hyd-
rocarbons are obtained. Group III Base oil having desirably a high viscosity index
of >130 and middle distillate boiling in the range of about 300°C to about 370°C
with high cetane number and improved cold flow properties are achieved. The
middle distillate obtained from the dewaxing step can be used as diesel fuel as
such or as a blending component.

The present invention can be a batch process or a continuous process.

In another aspect, the invention provides a method for improving the
viscosity index of base oil, comprising the steps of:

- providing VGO and slack wax;
- combining the VGO as a major component and the slack wax as a minor compo-

nent to provide a feedstock;
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- subjecting the feedstock to a hydrocracking step to provide a first effluent;

- fractionating the first effluent to provide at least a bottom fraction and a middle
distillate fraction;

- subjecting the bottom fraction to a dewaxing step to provide a second effluent;

- fractionating the second effluent to provide at least a middle distillate and base
oil;

- recovering the middle distillate and the base oil.

All the information relating to the feedstock, process conditions etc.
described above also apply in the latter method.

An example of an arrangement which can be used for conducting the
method of the invention is shown in Figure 1. Referring to the figure, the ar-
rangement for producing oil-based components comprises a hydrocracking reac-
tor A for cracking a waxy feed to provide a first effluent 4, a first distiller B, a
dewaxing unit C and a second distiller D. The hydrocracking reactor A comprises
at least one inlet for supplying a feedstock into the hydrocracking reactor A and
an outlet for discharging the first effluent 4 from the hydrocracking reactor A. In
an embodiment of the invention, the hydrocracking reactor A comprises at least
two inlets, one for slack wax 2 and one for combined hydrogen 1 and VGO 3. In
the figure, the hydrocracking reactor A comprises a catalytic hydrotreatment zone
HT and a catalytic hydrocracking zone HC, the hydrotreatment zone lying up-
stream of the hydrocracking zone. The catalysts in each of the two zones can be
arranged in one or more beds. Further, the beds can be graded in respect to the
amount of the catalyst employed. A suitable arrangement and grading of the cata-
lyst are well known to a skilled person in the art. Alternatively, the hydrotreat-
ment zone and the hydrocracking zone can be arranged in individual reactors, the
hydrotreatment reactor lying upstream of the hydrocracking reactor (not shown
in Fig. 1).

The first distiller B is in a flow connection with the hydrocracking re-
actor A for fractioning the first effluent 4 to provide at least a bottom fraction HCB
and a middle distillate fraction MD. The first distiller B comprises an inlet for
supplying the first effluent 4 into the first distiller B and at least one outlet for
discharging the bottom fraction HCB and a middle distillate fraction MD. The flow
connection between the hydrocracking reactor A and the first distiller B is ar-
ranged through a pipe connection between the outlet of the hydrocracking reac-
tor A and the inlet of the first distiller B. The first distiller B is arranged down-
stream of the hydrocracking reactor A. The dewaxing unit C is in a flow connec-

tion with the first distiller B for dewaxing the bottom fraction HCB to provide a
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second effluent 6. In an embodiment, unit C is a solvent dewaxing reactor. The
dewaxing unit C comprises an inlet for supplying the bottom fraction HCB into the
dewaxing unit C and an outlet for discharging the second effluent 6. The flow con-
nection between the first distiller B and the dewaxing unit C is arranged through a
pipe connection between the outlet of the first distiller B discharging the bottom
fraction HCB and the inlet of the dewaxing unit C. The dewaxing unit C is arranged
downstream of the first distiller B. The second distiller D is in a flow connection
with the dewaxing unit C for fractioning the second effluent 6 to provide at least a
middle distillate fraction MD and base oil. The second distiller D comprises an in-
let for supplying second effluent 6 into the second distiller D and at least one out-
let, but preferably two outlets, for discharging the middle distillate MD and base
oil. The flow connection between the dewaxing unit C and the second distiller D is
arranged through a pipe connection between the outlet of dewaxing unit C and
the inlet of the second distiller D. The second distiller D is arranged downstream
of the dewaxing unit C and comprises at least one outlet for discharging the mid-
dle distillate MD and base oil.

In a further aspect, the invention provides an arrangement for produ-
cing oil-based components, the apparatus comprising:
- a hydrocracking reactor A for cracking a waxy feed to provide a first effluent 4,
said hydrocracking reactor A comprising at least one inlet for supplying a feed-
stock to the hydrocracking reactor A and an outlet for discharging the first efflu-
ent 4 from the hydrocracking reactor A;
- a first distiller B in a flow connection with the hydrocracking reactor A for frac-
tioning the first effluent 4 to provide at least a bottom fraction HCB and a middle
distillate fraction MD, the first distiller B being arranged downstream of the hy-
drocracking reactor A;
- a dewaxing unit C in a flow connection with the first distiller B for dewaxing the
bottom fraction HCB to provide a second effluent 6, the dewaxing unit C being ar-
ranged downstream of the first distiller B; and
- a second distiller D in a flow connection with the dewaxing unit C for fractioning
the second effluent 6 to provide at least a middle distillate MD and base oil, the
second distiller D being arranged downstream of the dewaxing unit C and com-
prises at least one outlet for discharging the middle distillate MD and the base oil.

The following examples are given for further illustration of the inven-

tion without limiting the invention thereto.
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Example

Feedstock comprising 20 wt.% slack wax and a balance of VGO was in-
troduced to a hydrocracking reactor comprising a hydrotreatment zone and a hy-
drocracking zone. The content of sulphur and nitrogen of the feedstock was 1.3
wt.% and 0.079 wt.%, respectively. The viscosity index of the feedstock was 106.
The conversion level was about 56%.

The feedstock was introduced to the hydrocracking reactor at a tem-
perature of about 400°C and at a pressure of about 132 bar. The feed of hydrogen
per feedstock was 1.1 L/L.

As a reference, 100% VGO feedstock was introduced to the hydroc-
racking reactor under the same conditions.

The effluent from the hydrocracking reactor was fed to a distiller. A
bottom fraction (HCB) boiling above 370°C, and a middle distillate fraction boiling
in the range of about 300°C to about 370°C were obtained. The yield of the bot-
tom fraction with 20 wt.% slack wax addition to VGO was surprisingly increased,
at low conversion level of about 56%, from 31% to 35% as compared to a VGO
feed without slack wax. The cetane number of a middle distillate fraction was
increased from 60 (100% VGO) to 64 (80% VGO/20% slack wax).

The bottom fraction was solvent dewaxed (SDW) to provide base oil
with a viscosity index of >130 and additional middle distillate having a cetane
number of 64. Catalytic dewaxing processes are especially developed to improve
the cold properties of the base oil products without sacrificing the viscosity index.
Therefore, SDW can be used as an indicator of the viscosity index also of the cata-
lytically dewaxed product. SDW is also a generally accepted and used method in
the field and correlates well with catalytic dewaxing.

Figure 2 shows that the viscosity index of base oil at a conversion level
of about 56% was remarkable higher with 20 wt.% slack wax addition than that
of pure VGO feed. Base oil obtained from the solvent dewaxing, having a viscosity
index of at least 130 was achieved even with 4 cSt product. Figure 2 further
shows that the viscosity index of the base oil is increased by more than about 10
units compared to that of base oil which is prepared from VGO without wax.

It will be obvious to a person skilled in the art that, as the technology
advances, the inventive concept can be implemented in various ways. The inven-
tion and its embodiments are not limited to the examples described above but

may vary within the scope of the claims.
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Claims

1. A method of producing oil-based components, comprising the steps of:
- providing VGO and slack wax;

- combining the VGO as a major component and the slack wax as a minor compo-
nent to provide a feedstock;

- subjecting the feedstock to a hydrocracking step to provide a first effluent;

- fractionating the first effluent to provide at least a bottom fraction and a middle
distillate fraction;

-recovering the bottom fraction and the middle distillate fraction.

2. The method of claim 1, wherein
- the bottom fraction is subjected to a dewaxing step to provide a second effluent;
- the second effluent is fractionated to provide at least a middle distillate and base
oil;

- recovering the middle distillate and the base oil.

3. A method for improving the viscosity index of base oil, comprising

the steps of:

- providing VGO and slack wax;

- combining the VGO as a major component and the slack wax as a minor compo-
nent to provide a feedstock;

- subjecting the feedstock to a hydrocracking step to provide a first effluent;

- fractionating the first effluent to provide at least a bottom fraction and a middle
distillate fraction;

- subjecting the bottom fraction to a dewaxing step to provide a second effluent;

- fractionating the second effluent to provide at least a middle distillate and base
oil;

- recovering the middle distillate and the base oil.

4. The method of any one of the preceding claims, wherein the feeds-
tock comprises at most about 30 wt.% slack wax, specifically at most about 25
wt.%, more specifically at most about 20 wt.%, even more specifically 1-25 wt.%,
still even more specifically 10-20 wt.%, the balance being the VGO.

5. The method of any of the preceding claims, wherein the slack wax is
provided as unpurified slack wax obtained from solvent dewaxing of a waxy pe-
troleum feed.

6. The method of any one of the preceding claims, wherein the feed-
stock comprises at most about 0.18 wt.% nitrogen, at most about 2 wt.% sulphur,

and about 45 wt.% aromatic compounds.
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7. The method of any one of the preceding claims, wherein the feed-
stock is subjected to a hydrotreatment step before the hydrocracking step.

8. The method of any one of the preceding claims, wherein the conver-
sion level in the hydrocracking step is in the range of about 55% to about 75%,
specifically about 56%.

9. The method of any one of the preceding claims, wherein the bottom
fraction has a boiling temperature above 370°C.

10. The method of any one of the preceding claims, wherein the boiling
range of the middle distillate fraction and the middle distillate is about 300°C to
about 370°C.

11. The method of any one of claims 2 to 10, wherein the viscosity in-
dex of the base oil is increased by more than about 10 units compared to that of
base oil prepared from VGO without wax.

12. An arrangement for producing oil-based components, the appa-
ratus comprising:

- a hydrocracking reactor (A) for cracking a waxy feed to provide a first effluent
(4), said hydrocracking reactor (A) comprising at least one inlet for supplying a
feedstock to the hydrocracking reactor (A) and an outlet for discharging the first
effluent (4) from the hydrocracking reactor (A);

- a first distiller (B) in a flow connection with the hydrocracking reactor (A) for
fractioning the first effluent (4) to provide at least a bottom fraction (HCB) and a
middle distillate fraction (MD), the first distiller (B) being arranged downstream
of the hydrocracking reactor (A);

- a dewaxing unit (C) in a flow connection with the first distiller (B) for dewaxing
the bottom fraction (HCB) to provide a second effluent (6), the dewaxing unit (C)
being arranged downstream of the first distiller (B); and

- a second distiller (D) in a flow connection with the dewaxing unit (C) for frac-
tioning the second effluent (6) to provide at least a middle distillate (MD) and
base oil, the second distiller (D) being arranged downstream of the dewaxing unit
(C) and comprises at least one outlet for discharging the middle distillate (MD)
and the base oil.

13. The arrangement of claim 12, wherein the hydrocracker reactor is
a fixed bed hydrocracker.
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