WO 03/ 074635 PCT/ EPO3/ 02062 1 A PROCESS FOR THE PRODUCTI ON OF HYDROCARBON
FLU DS [0001] The present invention relates to hydrocarbon fluids and
their 5 weas/o74dptir ocar bon fluids find w despread use as ®aiTxEPas/g20s21ch as

i n adhesives, cleaning fluids, solvents for decorative coatings and
printing inks, light oils for use in applications such as netal working and
drilling fluids. The hydrocarbon fluids can also be used as extender oils
in systenms such as silicone sealants and as viscosity depressants in

pl asticised polyvinyl chloride io forrul ations. Hydrocarbon fluids may al so
be used as solvents in a wide variety of other applications such as

chem cal reactions. [0002] The chem cal nature and conposition of

hydr ocarbon fluids varies considerably according to the use to which the
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vacuum di stillation technique wused for heavier materials, flash point,
density, iline Poipt as determned b ASTM D-61 1, aromatic nt ent,
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Chem cal Conpany, Isoparaffinic such as the Isopar(r) materials marketed
by ExxonMNa@hésiGs rleaingdlujssn golveats toredgcosativid coalingsuamd asintingéniexxsol (r)

mat eri al s, r. ed by Exxpnlbbil Chen cal X | C erials
such ae ¢ TGISAE Uy napoRraiele cre fp Wk ARG RS, TBE pany
non- dear oppdrogaborBilgitsatan Siseh basuddie a¥aesiehden oRd inedyetérdb ssuvhr kst ed by
ExxonMbbi |~ Chem cal Conpany and the aromatic fluids such as the

Sol vesso( siliconeseriantsnaindkas viscegitedrpraasents ioriasticised polygiany chletsieE RVvATI ON
CoPY YP O%r%ﬁﬁ%%s!acyyﬁ%wrg&m?%ids may also be used as solvents in a wide

variety of other applications such as chemical reactions.

[0002] The chemical nature and composition of hydrocarbon fluids
varies considerably according to the use to which the fluid is to be put.
15 Important properties of hydrocarbon fluids are the distillation range generally
determined by ASTM D-86 or the ASTM D-1160 vacuum distillation technique
used for heavier materials, flash point, density, Aniline Point as determined by
ASTM D-611, aromatic content, viscosity, colour and refractive index. Fiuids
can be classified as paraffinic such as the Norpar® materials marketed by
20 ExxonMobil Chemical Company, isoparaffinic such as the Isopar® materials
marketed by ExxonMobil Chemical Company; dearomatised fluids such as
the Exxsol® materials, marketed by ExxonMobil Chemical Company;
naphthenic materials such as the Nappar® materials marketed by ExxonMobil
Chemical Company; non-dearomatised materials such as the Varsol®
25 materials marketed by ExxonMobil Chemical Company and the aromatic
fluids such as the Solvesso® products marketed by ExxonMobil Chemical

Company.
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2 [0003] Unlike fuels fluids tend to have narrow boiling point ranges as
I ndi cated by a narrow range between Initial Boiling Point (I1BP) and Fi nal
Boi | i ng P&Dros/o(46BP) according to ASTM D-86. The Initial BeCriErg3/fPosnt and
the Final Boiling Point will be chosen according to the use to which the
fluid is to 5 be put however, the use of the narrow cuts provides the
benefit of a precise flash point which is inportant for safety reasons.
The narrow cut also brings inportant,fluid properties such as a better
defined viscosity, inproved viscositg stability and defined evaporation
conditions for systens where drying is inportant, better defined surface
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extr egel yodway. sul phur levels and with hlgher initial boiling points. These
requi rements are driven by environnenta
[0004] These hydrocarbon fluids are derived from the refining of
refinery streams in which the fluid having the desired properties is obtained by
subjecting the most appropriate feed stream to fractionation and purification.
15 The purification typically consists of hydrodesulphurisation and/or
hydrogenation to reduce the sulphur content or, in some instances, eliminate
the presence of sulphur and to reduce or eliminate aromatics and
unsaturates. Traditionally aliphatic hydrocarbon fluids are produced from the
products of atmospheric distillation such as virgin or hydro-skimmed refinery
20 petroleum cuts which are deeply hydrodesulphurised and fractionated. If a
dearomatised fluid is required the product that has been deeply
hydrodesulphurised and fractionated may be hydrogenated to saturate any
aromatics that are present. Hydrogenation can also occur prior to the final
fractionation.
25
[0005] There is currently a trend towards the use of fluids with
extremely low levels of aromatics, extremely low suiphur levels and with
higher initial boiling points. These requirements are driven by environmental

and/or safety considerations and/or specific end-uses. The existing



and/ or safety considerations and/or specific end-uses. The existing WO

03/ 074635 PCT/ EP03/ 02062 3 processes in which a light gas oil or virgin
gas oil owDaBne@3srom at nospheric distillation is first Rrgadmebd/mee2 and, if
requi red, hydrogenated are limted to feeds with a maxi num ASTM D- 86 Fi nal
Boi ling Point (FBP) of 320C. Feeds wth higher boiling points, which tend
to al so have hi gher sul phur levels can 5 render the life of the

hydr ogenati on catal yst too short and the higher content of aromatics in
these feeds also limts the material that can be hydrogenated in an
econom ¢ manner. Cenerally the boiling range of hydrocarbon fluids is

measur ed using the S ' L ; | i D-86 or
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[0006] Further requirenents for hydrocarbon, flui.ds are that the ve ood
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fluids 20 are us as solvents for "printing inks where it is_necessary that
t hey readinepsudidsssihg éhe laémosptiaric beiip measwsemert tashpigugt ASAM Drdd07]
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as cleaning fluids, Ink, nmetal working, drilling fluids and extenders such
as in silflwdmentains a feagiioni hniling ako FEshmay bemyygIGEMNeNisNEQ USS s are
obtai ned tfh%OWs‘ﬁ\ﬁ D-1160 technique which measures the distillation temperature
using vacuum techniques. Although the fluids specifically discussed herein
are stated to have ASTM D-86 boiling points the boiling range of a fluid

15 having a final boiling point above 365°C may be measured by ASTM D-1160.

[0006] Further requirements for hydrocarbon fluids are that they have
good cold flow properties so that their freezing points are as low as possible.
There is also a need for improved solvency power particularly when the fluids
20 are used as solvents for printing inks where it is necessary that they readily

dissolve the resins used in the ink formulations.

[0007] Typically in a refinery the crude oil is first subject to atmospheric
distillation to obtain the useful light products. Hydrocarbon fluids which find
25 widespread use as solvents in a wide variety of applications, such as cleaning
fluids, ink, metal working, drilling fluids and extenders such as in silicone oils
and viscosity depressants for polymer plastisols are obtained from the
products of atmospheric distillation. The residue from the atmospheric
distillation is then subject to vacuum distillation to take off vacuum gas oil.



products of atnospheric distillation. The residue fromthe atnospheric
distillation is then subject to vacuumdistillation to take off vacuum gas
oi | . WO 0800346835 PCT/ EP0O3/ 02062 4 Vacuum gas oil from t ReTERO3IR0H2
distillation may then be subjected to cracking to produce upgrade
materials. Hydrocracking is a technique that is frequently used to upgrade
vacuumgas oil. 5 [0008] Hydrocarbon fluids have high purity requirenents;
generally sul phur |evels below 10 ppn% preferably below 5 wt ppm and
frequently less than 1 w ppm These Very |ow | evels of sul phur are
measured by ASTM D- 4045. The specifications for hydrocarbon fluids usually
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upgrade vacuumgas oil distilled out "of reésidue from atnospheric
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material SHERNASH these side streams, especially from the second or third side

streams, tend to be high and these increase as the final boiling point of the
stream increases. Accordingly it is necessary to hydrodesulphurise these
15 side streams from atmospheric distillation to remove the sulphur and
hydrogenate the streams to remove the aromatics. In practice, this places an
upper limit of about 320°C on the final boiling point of the stream that can be
used because the heavy, higher boiling molecules are more difficult to
desulphurise and need to be hydrofined at a higher temperature. This in turn
20 leads to an increase in the formation of coke in the reactor. In practice
therefore, it is currently not possible with atmospheric streams to get
efficiently below 50 ppm of sulphur at final boiling points above 320°C.

[0009] Hydrocracking is a technique that is often used in refineries to
25  upgrade vacuum gas oil distilled out of residue from atmospheric distillation or
to convert heavy crude oil cuts into lighter and upgraded material such as
kerosene, jet fuel, distillate, automotive diesel fuel, lubricating oil base stock
or steam cracker feed. In hydrocracking the heavy molecules are cracked on

specific catalysts under high hydrogen partial vapour pressure. Typically



kerosene, jet fuel, distillate, autonotive diesel fuel, l|ubricating oi

base stock or steamcracker feed. In hydrocracking the heavy nol ecul es are
cracked owo ospewBsi c catal ysts under high hydrogen parti alPCTapose20pz essur e.
Typically WO 03/074635 PCT/ EP03/ 02062 5 hydrocracking is performed on
material corresponding to crude cut points between 340C and 600C and
boiling in the range 200C to 650C as neasured by ASTM D-1 160.
Descriptions of hydrocracking processes may be found in Hydrocarbon
Processi ng of Novenber 1996 pages 124 1o 128. 5 Exanpl es of hydrocracking
and its use may be found in United States Patent 4347124, PCT Publication
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bresent | BBk 2br CLPHEEROR gl S3basand deish s as Haivel e9katy: 0. g6 -
0. 94; ASTideeld®uriés iaké Abt RBwel &R co”ﬁc%% thﬂ d'r: arBeRA fluids10C (here  ASTM
D-1 160 is used due to the high Final BOI |ngP Aromatics wt % 1

ring from13 to 27, 2 ring from 10 to 20, 3 ring from 25 7 to 11, 4 ring
from6 to t ot al to hthenes % rin from2to4
2 ring f r!)():pﬁg] to 7. V\ééﬁgk%?‘lp OFRUE %u)at if & vacuum gas 0|I is hydrocra%k
10 stream that may be used for the production of hydrocarbon fluids having
higher final boiling points and lower sulphur levels may be obtained.

[0011] Accordingly the present invention provides the use of a
hydrocracked vacuum gas oil as a feed for the production of hydrocarbon

15 fluids having an ASTM D-86 boiling range in the range 100°C to 400°C, the
boiling range being no more than 75°C.

[0012] A typical vacuum gas oil feed to hydrocracking according to the
present invention has the following properties:
20
Specific Gravity: 0.86 - 0.94;
ASTM D-1160 distillation: IBP 240°C - 370°C, FBP 380 - 610°C (here
ASTM D-1160 is used due to the high Final Boiling Point);
Aromatics wt %: 1 ring from 13 to 27, 2 ring from 10 to 20, 3 ring from
25 7 to 11, 4 ring from 6 to 12, total from 40 to 65 (1);
Naphthenes wt %: 1 ring from 2 to 4, 2 ring from 4 to 7, 3 ring from 4 to
6, 4 ring from 4 to 7, total from 16 to 27 (1);
Paraffins wt %: from 7 to 16;
Iso Paraffins wt %: from 8 to 20;



6, 4ring from4 to 7, total from16 to 27 (1); Paraffins wt % from?7 to
16; [so Paraffins wt % from8 to 20; WO 03/074635 PCT/ EP03/ 02062 6

Sul phur: Wo®1014635 to 3 W % (1) the sumof mninma or MEPCHEPIHEG206Dt mat ch
the total mnima or total maxinma as the individual mninma or maxi ma may
not be reached at the sane tinme. 5 [0013] The sul phur | evel quoted above
(inw %range) is neasured by ASTM D 2622 using X-Ray Fl uorescence.

[ 0014] The use of hydrocracked vacuumgas oil for feedstocks to io0 produce
t he hydrocarbon fluids of the present 1nvention has the foll ow ng

advant ages. The feedstocks have | ower sul phur content (1 to 15 ppm by

wei ght as oppo Q Pﬁﬁ]by wei ght in conventional fluid

manuf act ure). %ﬁid ﬁ881i9g%8% fave a | ower aromatic content (3 to 30 wt
% as opposed t¢1)the ddmtef thitva 8 imaxiroa\raay inobahatth Uhd tomnuiinphaiior) . The
15 | ower sul phur, content can avojd or reduce the need for deep
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grades. The |ower aronatic content also dimnishes the hydrogenation
severity required when produci ng dearomati sed grades thus allow ng the 20
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nu t

conventional flurd 25 ure) and a hi gher naphthenic content (45 to
75 Wt % as opposed to

10014} The use of hydrocracked vacuum gas oil for feedstocks to
10 produce the hydrocarbon fluids of the present invention has the following
advantages. The feedstocks have lower sulphur content (1 to 15 ppm by
weight as opposed to 100 to 2000 ppm by weight in conventional fluid
manufacture). The feedstocks also have a lower aromatic content (3 to 30 wt
% as opposed to the 15 to 40 wt % in conventional fluid manufacture). The
15 lower sulphur content can avoid or reduce the need for deep
hydrodesulphurisation and also results in less deactivation of the
hydrogenation catalyst when hydrogenation is used to produce dearomatised
grades. The lower aromatic content also diminishes the hydrogenation
severity required when producing dearomatised grades thus allowing the
20 debottlenecking of existing hydrogenation units or allowing lower reactor

volumes for new units.

[0015] The non-dearomatised fluids also have a lower normal paraffin
content (3 to 10 wt % as opposed to 15 to 20 wt % in conventional fluid
25 manufacture) and a higher naphthenic content (45 to 75 wt % as opposed to
20 to 40 wt % in conventional fluid manufacture). These products have less
odour, improved low temperature properties such as a lower freezing point
and pour point and in some applications an improved solvency power. The

dearomatised fluids also have a higher naphthenic content (70 to 85 wt % as



20 to 40 wt % in conventional fluid manufacture). These products have |ess
odour, inproved | ow tenperature properties such as a | ower freezing point
and pour woinH74B%l i n some applications an inproved sol vemrCy/EPoxe062 The
dearonmati sed fluids al so have a hi gher naphthenic content (70 to 85 wm % as
WO 03/ 074635 PCT/ EP03/ 02062 7 opposed to 50 to 60 wt % and have inproved
| ow tenperature properties and inproved solvency power. [0016] W have
found that by using a hydrocracked vacgumgas oil as 5 the feed for the
production of hydrocarbon fluids, fluids having a final boiling point of
360C or higher and a very | ow sul phur content may be obtai ned. [0017]
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hydr ocr acked impooned spiverdy peweream typically contains from1l to 15 ppm

sul phur, irrespective of the final boiling point of the stream whereas the
at nospheric distillates typically contain from 100 to 2000 ppm sul phur. W
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at nospherijc. .diskhérates., [0018] These benefits, enable fluids of |ower
sul phur | 89'o§:1ltg’!r ghg ¢8\R§1}ghegia8g?ﬁé Y%"Yﬁgveﬁ qwrtcrqnhqlﬁﬁg?y P?r‘? ta'B% 1ing points
to be obtained by subsequent 20 processing of the hydrocracked vacuum gas

oil. [0019] The subseguent processi ng of hydrocracked vacuumgas oil cuts
may i ncl u®17hydr ogétydre@acked vegud® gae qilegels BraYaberaubied tanturther
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sulphur, irrespective of the final boiling point of the stream, whereas the
atmospheric distillates typically contain from 100 to 2000 ppm sulphur. We
have also found that the hydrocracked vacuum gas oil stream typically
contains from 3 to 30 wt % aromatics, irrespective of the final boiling point of
15 the stream, as opposed to the 15 to 40 wt % aromatics in the atmospheric

distillates.

[0018] These benefits enable fluids of lower sulphur levels and lower
aromatic levels with higher final boiling points to be obtained by subsequent
20  processing of the hydrocracked vacuum gas oil.

[0019] The subsequent processing of hydrocracked vacuum gas oil
cuts may include, hydrogenation to reduce the level of aromatics and
fractionation to obtain a fluid of the desired composition and ASTM D-86
25 boiling characteristics. We prefer that, when both hydrogenation and
fractionation are involved, fractionation takes place before hydrogenation.
The fluids that may be produced according to the present invention have a
boiling range between 100°C and 400°C as measured by ASTM D-86 or
equivalent (or ASTM D-1160 may be used if the Final Boiling Point is above



The fluids that may be produced according to the present invention have a
boi li ng range between 100C and 400C as neasured by ASTM D-86 or equi val ent
(or ASTMWOL36aRY be used if the Final Boiling Point isPay®mpe3/vile2

03/ 074635 PCT/ EP03/ 02062 8 365C). The Initial Boiling Point and the Final
Boiling Point are therefore both wthin the range. The boiling range

shoul d be no greater than 75C and preferably no nore than 65C, nore
preferably no nore than 50C;, the boiliing range being the difference

bet ween the Final Boiling Point (or t Re Dry Point) 5 and the Initial

Boi I i ng Point as neasured by ASTM D-86. The preferred boiling range wll
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of hydroc ng I's subseque fractiona 0 produce a hydrocarbon
fluid having an ASTM D-86 boiling range in the range 100C to 400C t he

boi ling range beyng, ngsgigater thag, #5¢ s6sc

10 160°C to 190°C 260°C to 290°C
185°C to 215°C 290°C to 315°C
195°C to 240°C 300°C to 360°C

[0020] A fluid having the desired boiling range may be obtained by

15 appropriate fractional distillation of the hydrocracked vacuum gas oil.

[0021] In a further embodiment the invention provides processes for
the production of hydrocarbon fluids as described below in which no deep
additional hydrodesulphurisation process is needed to produce low sulphur

20  hydrocarbon fluids.

[0022] In a further embodiment the invention provides a process for the
production of hydrocarbon fluids in which a vacuum gas oil is subjected to
hydrocracking and a product cut of hydrocracking is subsequently

25 fractionated to produce a hydrocarbon fluid having an ASTM D-86 boiling
range in the range 100°C to 400°C the boiling range being no greater than
75°C.



WO 03/ 074635 PCT/ EP03/ 02062 9 [0023] In a further enbodi nent the invention
provi des a process for the production of hydrocarbon fluids in which a
vacuum gawoamslo74635 subj ected to hydrocracki ng and a produ®CTmEPN3/af062
hydrocracking is fractionated and then hydrogenated to produce a

hydr ocarbon fluid having an ASTM D-86 boiling 5 range in the range 100C to
400C the boiling range being no greater than 75C. [0024] In a further
enbodi ment the invention provides a process for the production of
hydrocarbon fluids in which a vacuum gas oil is subjected to io

hydr ocracki ng and a product cut of hydrocracking is hydrogenated and then

fractionated to produc hydr ocar bon fl ui d hayi .an_ AST 8 iling
range i n &k ange %%%@'ﬁﬁ&&ﬂ?%m? IW&“E&%&B&B@%G W¥C%Se§{gﬁét han
75C. 15 [ GRepkiidh f RfdFoEAPEH Huigs!in whih @roﬁtsmlmc%aswmﬁ@@uafaaéwm hat has
ASTM D-86 boi 1 ng rariges within 100C to 400C. [00261 The present invention

i s illusthydredraskingeBademquodact: i ofabydivseasking) is dastianateddandy M whi ch is

Figure 1. 20 [0027], Fi qur h t e - Qf e NSk are
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boiling in the atnospheric distillation range (not shown) are separated.
The resi dé@°G.romthe 25 atnospheric distillation is fed fromthe bottom of
the atnospheric distillation colum (2) to the vacuumdistillation colum
(3) where vacuumgas oil is taken off as one or nore streans (4) and (5).
The vacuupogap oil trhadurtiverssrabodionent liyel imentiok @roides frprocess ton teenver t ed
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10 hydrocracking and a product cut of hydrocracking is hydrogenated and then
fractionated to produce a hydrocarbon fluid having an ASTM D-86 boiling
range in the range 100°C to 400°C the boiling range being no greater than
75°C.

15 [0025] The term product cut is a product of hydrocracking that has
ASTM D-86 boiling ranges within 100°C to 400°C.

[0026] The present invention is illustrated by reference to the
accompanying schematic diagram which is Figure 1.
20
[0027] Figure 1 shows the elements of a refinery that are involved in
the process of the present invention. (1) is a stream of crude oil that is fed to
an atmospheric pipe still (2) where the materials boiling in the atmospheric
distillation range (not shown) are separated. The residue from the
25  atmospheric distilation is fed from the bottom of the atmospheric distillation
column (2) to the vacuum distillation column (3) where vacuum gas oil is
taken off as one or more streams (4) and (5). The vacuum gas oil then
passes to a hydrocracker (6) from which converted lighter materials are
fractionated in various streams such as gas and naphtha (stream 7); jet fuel



WO 03/ 074635 PCT/ EP03/ 02062 10 or kerosene (stream 8) and distillate (or
diesel) (stream9). The kerosene stream (8) and the distillate stream (9)
are partiwoloanr4e3sisef ul as feedstocks for the producti onPefi/EPgsiozweanr bon
fluids. The stream (8) or (9) passes to a storage tank (10) (optional) and
then to a fractionator tower (11) where it may 5 be separated into streans
to produce hydrocarbon fluids having the desired ASTM D-86 boiling range.
[0028] By way of exanple only the drawing illustrates an enbodi nent of the
i nvention in which two hydrocarbon fl dPds are produced having different to
boiling ranges. The lighter fluid (lower final boiling point) is taken off

f the t f the, f ti tor,. 1 k
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stream fromt ractionator tower (! and simlarly passes to storage
t ank (15) fort thenproduatiory of dxydreaarben fluisunThe (stepaf8) Pr (A Pgsses 6t ar age

tank (17).,[002 T ty | ti ' . ' - f

Lo the 1 BIdTBs P ORgP BRI ARG B B RO b A RE b G mg
typical  ganErhfe@into? Siréshiy t813:0Aubk Hydtdcirbem fluRE BSAng th8ResiFed C
Specific Gavity 0.92 Aromatics wt %1 ring 19 2 rings 17 3 rings 10 4

rings 9 A&V 586 bedegieegewt % 4

[0028] By way of example only the drawing illustrates an embodiment
of the invention in which two hydrocarbon fluids are produced having different
10 boiling ranges. The lighter fluid (lower final boiling point) is taken off from the
top of the fractionator tower (11) and passes to storage tank (12), then to a
hydrogenation unit (13) and then to the storage tank (14). The heavier fluid
(higher final boiling point) is taken off as a side stream from the fractionator
tower (11) and similarly passes to storage tank (15), then o a hydrogenation

15 unit (16) and finally to storage tank (17).

[0029] The present invention is further illustrated by reference to the

following Example in which a vacuum gas oil having the following typical

composition:
20

ASTM D1160 Distillation IBP 250 °C FBP 575°C

Specific Gravity 0.92

Aromatics wt % 1ring 19
2rings 17
3rings 10
4rings 9
Total 55

Undefined wt % 4

Naphthenes wt % 1 ring 3
2rings 5
3rings 4




Napht henes wt %1 ring 3 2 rings 5 3 rings 4 WO 03/074635 PCT/ EPO3/ 02062
11 4 rings 4 Total 16 Paraffins wt % 11 Iso Paraffins wt % 14 Sul phur

wt % ( ASTMVD28@29632. 1 (1) (1) the 2.1 wt% of sul phur is comCarEPesfo2es: hi n t he
w % given for the various chemcal famlies; IBP neans Initial Boiling
Point; 5 FBP neans Final Boiling Point. was hydrocracked in a typical

hydr ocracker containing two reactors RL and R2. The conditions in the two
reactors were as follows: R1L R2 Tenp C 378 354 Pressure kPa 14800 14200
LHSV, hr 0.98 0.89 TGR NM 3/1 1588 1%48 10 LHSV = Li qui d Hourly Space
Vel ocity; TGR = Treat Gas Ratio; NnB/I is normal cubic netres of hydrogen

gas per litre of Hguid+eed—F006301+6l I4Gwi AXE] h‘ﬁdrocracki Arg—the—pr oduct
was fractionated|in a 15 classical fracti‘of imto different cutp

(lights, kerosen¢ material cut diesel matl@@la10 cut  hottons)  The di esel

materi al cut whi ¢RPavef§nayddein this invertlon had the follow ng typical
properties:

Iso Paraffins wt % 14

Sulphur wt% (ASTM D2622) | 2.1 (1)

(1) the 2.1 wt% of sulphur is contained within the wt % given for the
various chemical families;
IBP means Initial Boiling Point;
5 FBP means Final Boiling Point.
was hydrocracked in a typical hydrocracker containing two reactors R1 and

R2. The conditions in the two reactors were as follows:

R1 R2
Temp °C 378 354
Pressure kPa 14800 14200
LHSV, hr 0.98 0.89
TGR, Nm?/I 1588 1948
10 LHSV = Liquid Hourly Space Velocity;

TGR = Treat Gas Ratio;

Nm?/l is normal cubic metres of hydrogen gas per litre of liquid feed.

[0030] Following hydrocracking the product was fractionated in a
15 classical fractionator into different cuts (lights, kerosene material cut, diesel
material cut, bottoms). The diesel material cut which was used in this

invention had the following typical properties:

Distillation
ASTM D86 °C IBP 244




Distillation ASTM D86 C | BP 244 WD 03/ 074635 PCT/ EP03/ 02062 12 5% 261

10% 268 20% 277 30% 286 40% 294 50% 304 60% 314 70% 326 80% 339 90%
356 95%Ww6R83/0F8Bs 370 Fl ash Point, C (ASTM D93) 113 DensiPCY/EPg3/0d06215C
(ASTM D4052) 0.8558 Aniline Point, C (ASTM D611) 75.3 Viscosity, cSt 25 C
(ASTM D445) 7.63 Viscosity, cSt 40 C (ASTM D445) 4.98 Sul phur MC, ng/ |
(ASTM D4045) 8 Brom ne Index, ng/100g (ASTM 341 D2710 Chem cal

Conposition n-Paraffins, w % 7.2 Is?-Paraffi ns, wt % 17.6 Aromatics, w
% 18. 4 2

5% 261
10% 268
20% 277
30% 286
40% 294
50% 304
60% 314
70% 326
80% 339
90% 356
95% 368
FBP 370
Flash Point, °C (ASTM D93) 113
Density, g/ml 15°C (ASTM D4052) 0.8558
Aniline Point, °C (ASTM D611) 75.3
Viscosity, cSt 25° C (ASTM D445) 7.63
Viscosity, cSt 40° C (ASTM D445) 4.98
Sulphur MC, mg/l (ASTM D4045) 8
Bromine Index, mg/100g (ASTM 341
D2710)
Chemical Composition
n-Paraffins, wt % 7.2
Iso-Paraffins, wt % 17.6
Aromatics, wt % 18.4
Naphthenes, wt % 56.7
1-ring . 18.5
2-rings 18
3-rings 13.9
4-rings 6.3
Carbon number distribution wt %
C13 11.1
C14 10.7
C15 11.5
C16 10.8
C17 9.9
C18 9.3
C19 8.1
C20 6
C21 7.8
C22 5.3




Napht henes, wt %56.7 1-ring 18.5 2-rings 18 3-rings 13.9 4-rings 6.3
Car bon nunber distribution wt %C13 11.1 Ci14 10.7 C15 11.5 Cl16 10.8 Cl17
9.9 C18 wO3/0@358.1 C20 6 C21 7.8 C22 5.3 WO 03/ 074636 THEI3/EP68/ 02062
13 C23 4.2 (C24 2.9 (C25 1.6 C26 0.6 C27 0.2 [0031] The chemi cal
conposition is neasured by the methods described previously, the aromatics
being determned by liquid chromatography and the carbon nunber
distribution by GC assunming that, for .5 exanple, all product between the
m d point between the nCl3 and nCl4 6§aks and the nCl4 and nCl4 peaks is
Cl4 material.

Cc23 4.2
C24 2.9
C25 1.6
C26 0.6
C27 0.2
[0031] The chemical composition is measured by the methods

described previously, the aromatics being determined by liquid
chromatography and the carbon number distribution by GC assuming that, for

5 example, all product between the mid point between the nC13 and nC14
peaks and the nC14 and nC14 peaks is C14 material.

[0032] Naphthenics are cyclic saturated hydrocarbons and the method
used for determination of naphthenic content of the hydrocarbon fluid is
10 based on ASTM D-2786: “Standard test method for hydrocarbon types
analysis of gas-oil saturates fractions by high ionising voltage mass
spectrometry”. This method covers the determination by high ionising voltage
mass spectrometry of seven saturated hydrocarbon types and one aromatic
type in saturated petroleum fractions having average carbon numbers 16
15 through 32. The saturate types include alkanes (0-rings), single ring
naphthenes and five fused naphthene types with 2, 3, 4, 5 and 6 rings. The

non-saturate type is monoaromatic.

[0033] The samples must be non-olefinic and must contain less than 5
20 volume % monoaromatics. This is mostly the case for product samples. For
feedstock sample analysis when aromatics are usually higher than 5 volume
%, the aromatics are separated and determined by Liquid Chromatography or

by Solid Phase Extraction.

25  [0034] The normal paraffins are separated and determined by Gas

Chromatography upstream of the mass spectrometer. It is preferred to have



[ 0032] Napht henics are cyclic saturated hydrocarbons and the nmethod wused
for determ nation of naphthenic content of the hydrocarbon fluid is 1o
based on wWeDMID62Y86: "Standard test method for hydrocar b@cTBppEe20enal ysi s
of gas-oil saturates fractions by high ionising voltage nass
spectronmetry”. This nethod covers the determ nation by high ionising

vol tage mass spectronetry of seven saturated hydrocarbon types and one
aromatic type in saturated petroleumfractions havi ng average carbon
nunbers 16 15 through 32. The saturaté4types i ncl ude al kanes (0-rings),
single ring naphthenes and five fused naphthene types with 2, 3, 4, 5 and
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aromati cs are usua Iy hi'gher tha volunme % the aronatics are separated
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are carried out b he use of inver ed matrices that are 5 for any
aver age cai bezst ane% ofl Being, Bi-rieg, pt- udg,cédlr@camn‘ 6rmm naphthksicsr Esamt

t t t 40 wt o] . t 60 4.
napht hent L8 Efatvh SimouSf ohalkapds s pan Histed pafasiEs San B tdemines
pref enghbl yy o%fdu'cﬁﬁgtthé’réMMuanQ)Pﬁor%nél'piwafﬁﬁsrﬂd?ﬁthéaﬂoﬁﬁt obtotalkaes. 6- i ng

napht heni cs From™the rel ative anount of al kanes, the anmpunt of iso
paraffins can be determ ned

[0035] The aromatics content of the fluids is measured by ultra violet
absorption and the carbon number distribution is obtained by GC.

15 [0036] The hydrocracked diesel was fractionated to produce different
cuts being
0 vol % to 40 vol % and 40 vol % to 95 vol % of the hydrocracked diesel.

[0037] These cuts were then hydrogenated using the following

20 conditions:

Temperature: 200°C;
Pressure: 2700 kPa;
Liquid Hourly Space Velocity: 1 hr;
25 Treat Gas Ratio: normal cubic metres of hydrogen gas per litre of liquid
feed.



to by deducting the anount of normal paraffins fromthe anmount of total

al kanes. [0035] The aromatics content of the fluids is neasured by ultra
violet awemsprieah and the carbon number distribution is eoraiPageoby GC. 15
[ 0036] The hydrocracked diesel was fractionated to produce different cuts
being O vol %to 40 vol % and 40 vol %to 95 vol % of the hydrocracked
diesel. [0037] These cuts were then hydrogenated using the following 20
conditions: Tenperature: 200C, Pressu,fﬁe: 2700 kPa; Liquid Hourly Space
Velocity: 1 hr 1; 25 Treat Gas Ratio: 'Hormal cubic nmetres of hydrogen gas
per litre of liquid feed. WO 03/074635 PCT/ EP0O3/ 02062 15 [0038] The

Tabre 1 WP8henat od T PEELRS B dRealeSeRtbptited e S AR JolclaRyr -
Di esel 0746P Yol unme cut 40-95% Vol une cut DI STI LLATI ON RANGE ASTM D86 | BP

237 305 50% 262 324 DP (Dry Point) 361 FBP 287 364 Aniline Point C 75.6
91.2

Table 1
Hydrogenated Hydrogenated
Hydrocrackate Diesel Hydrocrackate Diesel
0-40% Volume cut 40-95% Volume cut
DISTILLATION RANGE '
ASTM D86
IBP 237 305
50% 262 324
DP (Dry Point) 361
FBP 287 364
Aniline Point °C 75.6 91.2
ASTM D611
Density @ 15°C, g/ml 0.8423 0.8472
ASTM D4052
Viscosity
@ 25°C — cSt ASTM D445 4.12 12.4
@ 40°C — cSt ASTM D445 2.96 7.65
Flash Point ASTM D93 100 54
Refractive Index @ 20°C 1.46 1.464
COLD PROPERTIES
Pour Point °C -40 -6
ASTM D97
Freezing Point °C not tested +5
ASTM D2386 ,
Cloud Point °C not tested +2.5
ASTM D5772
W1t % Aromatics by UV 0.0042 0.19
Composition, wt% ”
Normal Paraffins 6 6.1
ISO Paraffins 15.1 23.2
Total Aromatics 0 0
Total Naphthenics 78.9 68.7
1-ring 25.3 24.8
2-rings 31.5 21.5
3-rings 19.5 14.2
4-rings 2.6 8.3
5-rings 0 0
Carbon No. distribution




ASTM D611 Density @15C, g/m 0.8423 0.8472 ASTM D4052 Viscosity @ 25C -
cSt ASTM D445 4.12 12.4 40C - ¢St ASTM D445 2.96 7.65 Flash Point ASTM
D93 100 5%0 oRef4eaxti ve | ndex 20C 1.46 1.464 COLD PROPERTIPE®/HPOMO20PDI nt C
-40 -6 ASTM D97 Freezing Point C not tested +5 ASTM D2386 Cl oud Point C
not tested +2.5 ASTM D5772 W % Aromatics by UV 0.0042 0.19 Conposition,
wt % Normal Paraffins 6 6.1 1SO Paraffins 15.1 23.2 Total Aromatics 0 O
Total Naphthenics 78.9 68.7 1-ring 2? 324.8 2-rings 31.5 21.5 3-rings
19.5 14.2 4-rings 2.6 8.3 5-rings 01® Carbon No. distribution WO
03/ 074635 PCT/ EP03/ 02062

Capillary Column wt %

Up to C13 13.8
C14 16.2
C15 26.8
C16 22.9 3.1
C17 16.7 12.4
C18 3.5 16.1
C19 0.1 15.8
C20 13.7
C21 12.4
C22 10.7
C23 8.1
C24 4.7
C25
C26 0.7
c27 0.2

[0039] The fluids produced by the present invention have a variety of

uses in for example drilling fluids, industrial solvents, in printing inks and as
metal working fluids, such as cutting fluids and aluminium rolling oils, the

5 Initial Boiling Point to Final Boiling Point boiling range being selected
according to the particular use. The fluids are however particularly useful as
components in silicone sealant formulations where they act as extender oils
and as extenders or viscosity depressants for polymer systems such as
plasticised polyvinyl chloride formulations.

10
[0040] The fluids produced according to the present invention may also
be used as new and improved solvents, particularly as solvents for resins.
The solvent-resin composition may comprise a resin component dissolved in
the fluid, the fluid comprising 5-95% by total volume of the composition.

15
[0041] The fluids produced according to the present invention may be

used in place of solvents currently used for inks, coatings and the like.



16 Capillary Colum w %U to C13 13.8 Cl4 16.2 Cl15 26.8 Cl6 22.9 3.1
Cl7 16.7 12.4 Cl18 3.5 16.1 C19 0.1 15.8 (C20 13.7 (C21 12.4 (C22 10.7

C23 8.1 wWDH3M74635 C25 C26 0.7 C27 0.2 [0039] The fl ui dsppramosedéby t he
present invention have a variety of wuses in for exanple drilling fluids,

i ndustrial solvents, in printing inks and as netal working fluids, such as
cutting fluids and alumniumrolling oils, the 5 Initial Boiling Point to
Final Boiling Point boiling range bei sel ected according to the
particul ar use. The fluids are however' particularly useful as conponents
in silicone sealant fornul ati ons where they act as extender oils and as

ool ywi myi 0o o ¥ AR ERRAREEE ot Rl STRE SRR B8y AR i DT
t he presasy ussy endisedlveagsiabsachlze: used as new and i nproved sol vents,
particularly as solvents for resins.

a) acrylic-thermoplastic;

b) acrylic-thermosetting;

5 c) chlorinated rubber;

d) epoxy (either one or two part);

e) hydrocarbon (e.g., olefins, terpene resins, rosin esters,
petroleum resins, coumarone-indene, styrene-butadiene,
styrene, methyl-styrene,  vinyl-toluene,  polychloroprene,

10 polyamide, polyvinyl chloride and isobutylene);

f) phenolic;

a) polyester and alkyd;

h) polyurethane;

i) silicone;

15 j) urea; and,
k) vinyl polymers and polyvinyl acetate.

[0043] Examples of the type of specific applications for which the fluids
and fluid-resin blends may be used include coatings, cleaning compositions

20 and inks.

[0044] For coatings the blend preferably has a high resin content, i.e.,
a resin content of 20%-60% by volume. For inks, the blend preferably
contains a lower concentration of the resin, i.e., 5%-30% by volume. In yet

25 another embodiment, various pigments or additives may be added.

[0045] The fluids produced by the present invention can be used as
cleaning compositions for the removal of hydrocarbons or in the formulation of

coatings or adhesives. The fluids may also be used in cleaning compositions



The sol vent-resin conposition may conprise a resin conponent dissolved in
the fluid, the fluid conprising 5-95% by total volune of the conposition

15 [ 0041]wohe/of4683 ds produced according to the present i nPEMEPO3I02U8Y be
used in place of solvents currently used for inks, coatings and the |ike.
WO 03/ 074635 PCT/ EP03/ 02062 17 [0042] The fluids produced according to the
present invention may al so be used to dissolve resins such as: a)
acrylic-thernoplastic; b) acrylic-th$%nnsetting; 5 c¢) chlorinated rubber;
d) epoxy (either one or two part); e) hydrocarbon (e.g., olefins, terpene
resins, rosin esters, petroleumresins, counmarone-indene,

B0l yeni or b, for b, el bk, Shefst SBertbabe e EBisLin &0y 1)
phenol i ¢; pEntimPhmeepiss, and al kyd;  h) polyurethane; i) silicone; 15 j)

urea; and, k) vinyl polynmers and polyvinyl acetate. [0043] Exanples of the
type of specific applications for which the fluids and fluid-resin blends

oY Dot T o B DR BOUSRTTRY Uiant a4 b 00K
conterd oferd®¥dbqtickly aral thueoudtdy fionk the phieting sudage eithoabhgrming the
metal or rubber components of the printing machine. Further there is a
tendency to require that the cleaning compositions are environmentally
friendly in that they contain no or hardly any aromatic volatile organic
compounds and/or halogen containing compounds. A further trend is that the
10 compositions fulfil strict safety regulations. In order to fulfil the safety
regulations, it is preferred that the compositions have a flash point of more
than 62°C, more preferably a flash point of 90°C or more. This makes them
very safe for transportation, storage and use. The fluids produced according
to the present invention have been found to give a good performance in that

15 ink is readily removed while these requirements are met.

[0047] The fluids produced according to this invention are also useful
as drilling fluids, such as a drilling fluid which has the fluid of this invention as
a continuous oil phase. The fluid may also be used as a rate of penetration

20 enhancer comprising a continuous aqueous phase containing the fluid
produced according to this invention dispersed therein.

[0048] Fluids used for offshore or on-shore applications need to exhibit
acceptable biodegradability, human, eco-toxicity, eco-accumulation and lack
25 of visual sheen credentials for them to be considered as candidate fluids for
the manufacturer of drilling fluids. In addition, fluids used in drilling need to
possess acceptable physical attributes. These generally include a viscosity of
less than 4.0 cSt at 40°C, a flash value of less than 100°C and, for cold

weather applications, a pour point of -40°C or lower. These properties have



contains a |l ower concentration of the resin, i.e., 5% 30% by volune. In yet
25 anot her enbodi nent, various pignents or additives may be added. [0045]
The fl ui dwopsodweed by the present invention can be used R€T/EPO®BRINQ
conpositions for the renoval of hydrocarbons or in the fornulation of
coatings or adhesives. The fluids may al so be used in cleaning conpositions
WO 03/074635 PCT/ EPO3/ 02062 18 such as for use in renoving ink, nore

specifically in renmoving ink from pri ting machi nes. [0046] In the offset
printing industry it is inportant thatYink can be 5 renoved quickly and
t horoughly fromthe printing surface without harmng the netal or rubber
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[0050] Typically preferred ASTM D-86 boiling ranges for the uses of
the fluids are that printing ink solvents (sometimes known as distillates) have
boiling ranges in the ranges 235°C to 265°C, 260°C to 290°C and 280°C to

15 315°C. Fluids preferred for use as drilling fluids have boiling ranges in the
ranges 195°C to 240°C, 235°C to 265°C and 260°C to 290°C. Fluids
preferred for metal working having boiling ranges in the ranges 185°C to
215°C, 195°C to 240°C, 235°C to 365°C, 260°C to 290°C, 280°C to 315°C
and 300°C to 360°C. Fluids preferred as extenders for silicone sealants

20 having boiling ranges in the ranges 195°C to 240°C, 235°C to 265°C, 260°C
to 290°C, 280°C to 315°C or 300°C to 360°C. Fluids preferred as viscosity
depressants for polyvinyl chloride plastisols have boiling ranges in the ranges
185°C to 215°C, 195°C to 240°C, 235°C to 265°C, 260°C to 290°C, 280°C to
315°C and 300°C to 360°C.

25



25 of visual sheen credentials for themto be considered as candi date
fluids for the manufacturer of drilling fluids. In addition, fluids used in
drilling weedot435 possess accept abl e physical attributes. PChgpes/gpoeral | y
include a viscosity of less than 4.0 cSt at 40C, a flash value of |ess
than 100C and, for cold weather applications, a pour point of -40C or

| ower. These properties have WO 03/ 074635 PCT/ EP0O3/ 02062 19 typically been
only attainable through the use of ex §n3|ve synthetic fluids such as

hydr ogenat ed pol yal pha ol efi ns, as unsaturated internal olefins
and linear al pha-olefins and esters. The properties can however be

obt ai ned | ? fluids produced according to the present invention 5

[ 0049] Exéﬁﬁﬂﬁgffluids may be classified as either water-based or oil-
based, dependi ng upon whet her the continuous phase of the fluid is mainly
oil or minly water. Water-based fluids may however contain oil and

oi | - based!. f1 uThe umpf@ohy@pﬁra%eéwaaﬁmw oil ap @sfesddaﬁﬁ@opr&ééevw ing to

this invention

Typi cal ly pref 8? bg(ﬂ%ﬁ%%[ﬁ%ééjb%? }']rx’neg??%ﬁ-lane?? éib%t" usggqﬁfthé?%zé)%l ui ds
are that printi0Q° ¢ ek400i1¢ ¢y Boi(irsg)r’m'tge’rbéingrrm/\greaserdham i76P@t es) have
boiling ranges in the ranges 235C to 265C, 260C to 290C and 280C to 15
315C. Fluids preferred for use as drilling fluids have boiling ranges in

the ranggs 199fet Q2400 |ﬁ§§6: ¢i8i q5fﬁ Wﬁ%@ﬂ%%&&o@n%%?ed Ragldm %é’é eferred

for nmetal “worki ng havi ng ranges int ranges 185C to 215C, 195C
to 240C, 235C brbcéﬁ&@;sﬂﬁm tco159f3m sypb@r.t o 315C and 300C to 360C. Fl uids
preferred as extenders for silicone sealants 20 having boiling ranges in

t he ranges 195C to 240C, 235C to 265C, 260C to 290C, 280C to 315C or 300C

to 369 &l ui dgpar %%sr beording/ 1t8C CHaiy 1d8Pr eRFHANS frorwhighy thaty khehl ori de
plastisols have boiling ranges in the ranges

hydrocracked vacuum gas oil contains from 3 to 30 wt % aromatics.

4. A process for the production of hydrocarbon fluids in which a vacuum
gas oil is subjected to hydrocracking and in which a product cut of
15 hydrocracking is subsequently fractionated to produce a hydrocarbon
fluid having an ASTM D-86 boiling range in the range 100°C to 400°C
the boiling range being no greater than 75°C.

5. A process for the production of hydrocarbon fluids in which a vacuum
20 gas oil is subjected to hydrocracking and in which a product cut of
hydrocracking is fractionated and then hydrogenated to produce a
hydrocarbon fluid having an ASTM D-86 boiling range in the range

100°C to 400°C the boiling range being no greater than 75°C.

25 6. A process for the production of hydrocarbon fluids in which a vacuum
gas oil is subjected to hydrocracking and in which a product cut of
hydrocracking is hydrogenated and then fractionated to produce a
hydrocarbon fluid having an ASTM D-86 boiling range in the range
100°C to 400°C the boiling range being no greater than 75°C.



185C to 215C, 195C to 240C, 235C to 265C, 260C to 290C, 280C to 315C and
300C to 360C. 25 WO 03/074635 PCT/ EPO3/ 02062 20 CLAIMS 1. The use of a
hydr ocr acked3sawmseiim gas oil as a feed for the production Pofi/HPY8Ie6RAr bon
fluids having an ASTM D-86 boiling range in the range 5 100C to 400C t he
boi l i ng range being no greater than 75C. 2. The use according to Caiml,
in which the hydrocracked vacuumgas oil contains from1l to 15 ppm

sul phur. 10 3. The use according to aaiml or Claim2, in which that the
hydr ocracked vacuum gas oil contains Trom3 to 30 w %aromatics. 4. A
process for the production of hydrocarbon fluids in which a vacuum gas oi
is subjected to hydrocracking and in which a product cut of 15
hydrocracki ng i s subsequently fractionated to produce a hydrocarbon fluid

havi ng aW.ASTM?r&%s@,OAddoP&nga@% igf ¢lakng anges, iRt tHOVGculhegazoi | i ng
range being no greater than /5C. 5. A process for the pr oducti%g of
hydr ocar bon f lail feedi i9 Wwdroeracking:hama 2peghic Gravitysinsiis ©ngeq08§ to

hydr ocr acki ng in i . : | i i o i onat ed
and then hydr o@ggﬁngf%&ﬁﬁ?l%@@&g%gﬂadwrsmr%gﬁgp?ﬁﬁ%@ ﬁgﬁaqlbi TM D- 86
boi | i ng range 37p°Chand aBihal Boflingt Roidd PASTMeDbD160)rig themgrge&803Cno gr eat er
than 75C. 25 6. A process for the production of hydrocarbon fluids in which
a vacuum gas ®10°G.s subj ected to hydrocracking and in which a product cut
of hydrocracking is hydrogenated and then fractionated to produce a

hydr ocarbon fluid having an ASTM D-86 boiling range in the range 100C to
400C t he &oi | i Aprocsgeadmeirdipgrto ayyesft @lairhs dnto75,0n which the vacuum gas

oil feed to hydrocracking has
10 - a total Aromatics content of from 40 to 65 wt %, comprising from 13
to 27%, 1 ring compound, from 10 to 20%, 2 ring compounds, from 7 to
11%, 3 ring compounds and from 6 to 12%, 4 ring compounds;
- a total Naphthene content of from 16 to 27 wt % comprising from 2 to
4%, 1 ring compounds, from 4 to 7%, 2 ring compounds, from 4 to 6%,
15 3 ring compounds, from 4 to 7%, 4 ring compounds;
- from 7 to 16 wt % Paraffins;
- from 8 to 20 wt % Iso Paraffins; and
- from 1.75 to 3 wt % Sulphur.

20 9. A process according to any of Claims 4 to 8 in which the product of
hydrocracking is fractionated to produce a hydrocarbon fluid having a

boiling range of no more than 65°C.

10. A process according to any of Claims 4 to 9 in which the product of
25 hydrocracking is fractionated to produce a hydrocarbon fluid having a

boiling range of no more than 50°C.

11. A fluid produced according to any of Claims 4 to 10 having an ASTM
D-86 boiling range in the range 130°C to 165°C.



WO 03/ 074635 PCT/ EP03/ 02062 21 7. A process according to any of Clains 4
to 6, in which the vacuumgas oil feed to hydrocracking has a Specific
Gravity iwotohe746ahige 0.86 to 0.94 and an Initial BoilingPPOEPI/GASTM
D-1160) in the range 240Cto 5 370C and a Final Boiling Point (ASTM D 1160)
in the range 380C - 610C. 8. A process according to any of Clains 4 to 7,
in which the vacuumgas oil feed to hydrocracking has 10 - a total
Aromatics content of from40 to 65 w, % conprising from13 to 27% 1 ring
compound, from 10 to 20% 2 ring conp%%.u/nds, from7 to 11 % 3 ring
conpounds and from6 to 12% 4 ring conpounds; - a total Naphthene content
of from1l6 to 27 wt % conprising from2 to 4% 1 ring conpounds, from4 to
7% 2 ring compounds, from4 to 6% 15 3 ring conpounds, from4 to 7% 4
ring conpprndsaA fhid besducddoaddoriing%oRatabf Claims-4 fto did Baving 200 ASTHM | so
Paraffins; and_ - from1.75 to 3 wt %SuIOBhur. 20 9. A process according to
any of d ai ns 2-8&bgling rapge i hedange &L Cde 19Qy8r ocracking is fracti onat ed
to produce a hydrocarbon fluid having a boiling range of no nore than 65C.
10. A process according to any of Clains 4 to 9 in which the product of 25
hydr ocs ackd.ng Adluid pedduseat accdrdingrtodame ofi Clgithso4 do iénhaving @nadTMy a

boiling range of no nore thap 50C. 11. A fl uid_produced according to any of
Clains 4 to 1@%?9@@@%@% Brﬂﬁgﬁaﬁéi {\léorzgﬁgé'i n the range 130C to

165C. WD 03/074635 PCT/ EPO3/ 02062 22

14. A fluid produced according to any of Claims 4 to 10 having an ASTM
D-86 boiling range in the range 195°C to 240°C.
10
15. A fluid produced according to any of Claims 4 to 10 having an ASTM
D-86 boiling range in the range 235°C to 265°C.

16. A fluid produced according to any of Claims 4 to 10 having an ASTM
15 D-86 boiling range in the range 260°C to 290°C.

17. A fluid produced according to any of Claims 4 to 10 having an ASTM
D-86 boiling range in the range 290°C to 315°C.

20 18. A fluid produced according to any of Claims 4 to 10 having an ASTM
D-86 boiling range in the range 300°C to 360°C.

19.  The use of a fluid according to any of Claims 11 to 18 in a drilling fluid.

25 20. The use of a fluid according to any of Claims 11 to 18 as an industrial

solvent.

21. The use of a fluid according to any of Claims 11 to 18 as a metal

working fluid.



12. A fluid produced according to any of Clains 4 to 10 having an ASTM
D-86 boiling range in the range 160C to 190C. 5 13. A fluid produced
accor di ngwoesame3df Clainms 4 to 10 having an ASTM D 86 b®CITiEPg3/0@6ye in
the range 185C to 215C. 14. A fluid produced according to any of Clains 4
to 10 having an ASTM D-86 boiling range in the range 195C to 240C. 10 15.
A fluid produced according to any of Cains 4 to 10 having an ASTM D- 86
boiling range in the range 235C to 265%. 16. A fluid produced according to
any of Clainms 4 to 10 having an ASTM “I5 D-86 boiling range in the range
260C to 290C. 17. A fluid produced according to any of Clains 4 to 10

havi ng an ASTM D-86 boiling range in the range 290C to 315C. 20 18. A
fluid produced according to any of Cains 4 to 10 having an ASTM D- 86

boi I i ng r2dge ilhet ige phadiddeoc@rdingoany 09 Claims Utéo dB as ahwextersdaror di ng
to any of C ai r0 18 | rilling fluid. 25 20. The use of a fluid
according to a:@ fé%SlElﬁ%q%eél]ar?t[fngglaé@ﬂgn i ndustrial solvent. 21. The use
of a fluid according to any of Clains 11 to 18 as a netal working fluid.
WO 03/ 074635 PCT/ EP03/ 02062 23 22. The use of a fluid according to any of
d ai ms5 11280 1dhgsuss ob st fsid accorling fieranyi of Claimsskatadt doamisensityns. 5
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