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HYDROCARBON FLUI DS [0001] The present invention relates to hy &

fluids and VEQ@%{[ uses. Hydrocarbon fluids find w desprea CJIII%(;U%O@ZOI vent s
b

such as in es, 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 10 formylations. Hydrocarbon fluids may also
be used as solvents in a wwide 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
fluid is to be put. 15 Inportant properties of hydrocarbon fluids are the
distillation PaRBOCESSEORYTHERRODUGCTION A5TNYDRGCARBON BEWIDS- 1160
vacuumdi stillation technique wused for heavier materials, flash point,
density, Aniline Point as determ ned by ASTM D-611, aromatic content,

Vi scosity, ur an f LVRVERESK - ' I L
paraffinic [gg{):ﬂ as tﬁ-reﬁflgrggﬁtr ?Mrerat er irgﬁéé%rrgé khét edcﬁogomEgioénr%gg??r

Cheni cals Carmgesny, Hydmgoarkdrf ifluids findh vadegpread sopards )sateards i sich asairket ed by
ExxonMobi | em cal Conpany;. dearomatised, fluids such as he Exxsql (r)
mat ori'al's, JANGRbERH CIRATERGiED SPVERISHCE SCeitfyr P AN AN B GIST | al s

such as ¢ aighRBRGTAY dedh BpIRORBISKEha, IErdRANNG i ofieseRls. CpRpany:

non- dear ona mat eri al s 'such as the Varso materi als marketed by
ExxpnMobi | HedeacarbbnGhigaoanaalsot be umedmasiexterfidern dis $malystesns IsecBoésesso(r)

gé% lé;gg / (r)ra z{yg;%tn%dseba}far%)é%rgiwé)sb{/{scc%}gy”&iecgrless%tg% wést%%%gegcﬂg\%nmhqgr/i 974635
10 formulations. Hydrocarbon fluids 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 distiilation 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 ExxonMobii 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 ExxonMobit Chemical Company and the aromatic
fluids such as the Solvesso® products marketed by ExxonMobil Chemical

Company.



2 [0003] Unlike fuels fluids tend to have narrow boiling point ranges as

i ndi cated by a narrow range between Initial Boiling Point (IBP) &Ad; Filhal

Boi | i ng Paj,nt according to ASTM D-86. The Initial Boigd ' and
the Final o‘PfﬂFﬁ’g‘ Point will be chosen according to the usﬂgﬁ%"\gﬁ?@% t he
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 viscosity stabilify and defined evaporation conditions
for systenms where drying is inportant, better defined surface tension,
aniline point or solvency 1o power. [0004] These hydrocarbon fluids are
derived fr[6803lhe refUniikeyfusls fluids toshaveymariow BRlliDE Raiet fanges &vi ng t he

desired pr, ' ' bt ai ned b bj ect.i. th ' d
stream t o INAGEYORY: § JiPPEot TB0ReT pedietsh nid ahlRg Pon: 38 ERRTE el Ty
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sul phur content or, in sone instances, elimnate the presence of sul phur
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fluid is required the product that has 'been deeply hydrodesui phurfsed and
fract i onatiopartant bluidy prapgsties esliaho asataurhetier aggfined odecasily, timproved
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initial boiling points. These requirenents are driven by environnent al
and/ orl0safRa@Welconsi der ati ons and/ or specific end-uses. The existing

[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.

b
h

[0005) There is currently a trend towards the use of fluids with
extremely low levels of aromatics, extremely low sulphur levels and with
higher initial boiling points. These requirements are driven by environmental
and/or safety considerations and/or specific end-uses. The existing



2 3 AUG 2006 WO 03/ 074635 PCT/ EP03/ 02062 3 processes in which a light gas
oil or virgin gas oil obtained from atnospheric distillation |§3f% 65K008

hydr of i ned |f.sequi red, hydrogenated are limted to fe

maxi mum AST%%(‘&?}FMI Boi K ng Point (FBP) of 320C. Feeds Fgffﬁ%l gP1 r

boi ling points, which tend to al so have hi gher sul phur |evels can s render

the life of the hydrogenation 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 boiding range of hydrocarbon fluids is
measur ed using the atnospheric boiling nmeasurenent technique ASTM D-86 or

its equival ents. However, ASTM D-86 is typically used to neasure boiling to
t enper at ur epragesses dm ednich ﬁﬂ@ﬁt gasrdl anwifgimlgas aipobiairsshitoml atmospdesic t he

fluid I ) f i bove 365C i '
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are stated t i ng p0|ntsthe boi It ng'range of a fluid 15
havi ng a fi with I'bglhdan bgilipgipuintsphuhect3&HC vaglsbenaveabighed sbiphasTavels tan60.
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fluids 20 are used as solvents or printing ere It i s netessary that
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as cleaning flui metal working, drilling fluids and extender
as in siti ctampwatwesmmtwamodl&79°6ems§amcallyf op tp3BPMer Iheweverdhs are
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the ASTM D-1160 technique which measures the distillation temperature
using vacuum technigues. 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 cieaning
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.



distillation is then subject to vacuumdistillation to take off vacuum gas
oil. 2 3 AU6 2006 WO 03/ 074635 PCT/ EP03/ 02062 4 Vacuum gas oi I7 J AgGrilthe

vacuum di stj Ll af ] may then be subjected to cracking to p ade
! % Wahlspf e . OISR 508

mat eri al s. king is a technique that is frequently used to upgr ade
vacuum gas oil. 5 [0008] Hydrocarbon fluids have high purity requi rerrents
generally sul phur levels below 10 ppm preferably below 5 w ppm and
frequently less than | w ppm These very |ow | evels of sul phur are
measured by ASTM D- 4045. The specificat4 ons for hydrocarbon fluids usually
require low | evels of aromatics. The fluids also need to satisfy tight ASTM
D-86 distillation io characteristics. These fluids are typically obtained
from one of Vabeumsi das el rfeoms thef vat:uua‘phﬁtll!atldhsmayl ﬁtémr’ne Idmiyected tohe

sul phur and arpmatics content ese S|ﬂe str eC| al lé fromthe

second or t Hachng; tgeproduce ipgra %H&a false Hydiec ”ﬂgﬂess@ ?F\'B'?'@ dhaldis; he
final boil 'ﬁgq@éﬁﬂif d{&gp%égé%%hﬁpnégfgﬁes Accordingly it is necessary to
|

hydr odesul phuri se ese S e strea rom at nospheric distillation to
remove the sul phur and hydrogenate the streans to renove the aromatics. In

ractice, this places. a u er i.mt of about 320C on,the final boilin
Boi nt of t h@@?f eam t WB’Q%?E A%@%J‘%‘@ci&%}é R themﬁ’ﬂﬁegeﬁﬁ"a"yngg
nol ecul es a anﬂﬂ'ﬁ;ﬁ'ﬂ ed at a
hi gher tenpée@gﬁg]: %V‘éﬁ%%q?@m g@%ﬂ%rﬁgy ?%Iﬁgﬁﬁl ncr easéeer ﬁ'@qﬁXﬂbﬁfre'rsrgt i on of
coke in thethaena‘thndrppmn Thexetvarg low Hevel§ af sulphuri areaneasuredybynASTHO Esi bl e

i nal “bot | S5 boimhesSapatieatispdor Pudisser s bieaeialy POvRS feRRTeef hat i s
L e ARS8 A S bcad v Sty agm, AT Slod ftnc),
into |ight echmdtanqggcadeff heae dhiidd asrectypmllykebtairmbfromtoyrfwdf theli sidel | at e,
autonotive Ireer—.asrre1ls o altmospl't?érlicc%lstqgtlon pl%weverofhe sulphur and aromatics
content of 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



or steam cracker feed. In hydrocracking the heavy nol ecul es ar? cracked on
speci fic catal ysts under high hydrogen partial vapour pressure! 3'@-@”@@ ly 2
3 AUG 2006 WD 03/074635 PCT/ EP03/ 02062 5 hydrocracking is perfornmed. on
material coVPA3NBAF ng to crude cut points between 340C and BHTEEHE?
boiling in the range 200C to 650C as neasured by ASTM D-1 160. Descriptions
of hydrocracking processes may be found in Hydrocarbon Processing of
Novenber 1996 pages 124 to 128. 5 Exanples of hydrocracking and its use nay
be found in United States Patent 434712¢, PCT Publication WO 99/47626 and
United States Patent 4447315, these docunents are not however concerned

w th hydrocarbon fluids. [0010] W have now found that if a vacuum gas oil

i's hydrocr aﬁ?@ﬂacrﬁckih@_i&ﬁeﬁﬁﬁﬁé@bn%t%lP&ﬁﬁbé‘pﬁn_dﬁd@e t®rgdas tdud pihts
hydrocarbon fluids having higher final boiling points and | ower sul phur

| evel s nay betweeni FEHC p0d1800%4: anddibading imdherrasgnt20Gkedei Br0°pr @8i des

hyar ocar bon Mo PTEAREH HE 1D, LByl o RS aRkbWoBRESEMEY " 10oc

to 400C, thee fRRini AGHYABBSIHRA PEoR@sTY 6f NevembRe. 1d080paked 1M Rocebs vacuum

gas oil feed to hydrocracking according to the present invention has the
fol | owi n§ pExpeplesof hszdrospm%arfg endiitswigeymay. lgsfound. ip4;nitegirStates Pedent

di stillati on; 2 5 370 k 810 h T 1 j d
due 1o the ABARTEAGR v RICAToRMR SO Azpara e URES e hoalghy 2RraEa. 527,
2 ring from{dsd Godtinertsdrétiot heWevébcdndeétnédd with ydiecamemifuide 12, total
from40 to 65 (1); Naphthenes wt % 1 ring from2 to 4, 2 ring from4 to 7,

3 ri(ng from4 to 6, 4ring from4 to 7, total from16 to 27 (1);
[0010] We have now found that if a vacuum gas oil is hydrocracked, a

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 cil 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.

[6012) 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 1o 11, 4 ring from 6 1o 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;



Paraffins wt % from?7 to 16; |so Paraffins wt % from8 to 20; 2 3 AUG
2006 WD 03/ 07463 PCT/ EP03/ 02062 6 Sulphur: from1.75 to 3 wt 2% AUGL)00& he

sum of m ni i ma may not match the total mnima or %tr?é DBy a as
RO : PO 6
t he individu I"%ﬁ e or naxi ma may not be reached at the tspama trme. 5

[ 0013] The sul phur | evel quoted above (in wt %range) is neasured by ASTM
D- 2622 using X-Ray Fluorescence. [0014] The use of hydrocracked vacuum gas
oil for feedstocks to io0 produce the hydrocarbon fluids of the present

i nvention has the followi ng advantages.6 The feedstocks have | ower sul phur

content (1 to 15 ppm by weight as opposed to 100 to 2000 ppm by weight in
conventional fluid manufacture). The feedstocks al so have a | ower aromatic
content (3 to 30Swphas: bppotédto 8 wh; 15 to 40 wt % in conventional fluid

manuf acture). Th 5 | ower, sul phur content can avoid or reduce the need for
deep hydrodesul Huﬂ:'ies%lt"i"‘o?f@ 3| QoMEXENR ('eay RO ég%tchéé%tt?é"itm'ﬁﬁnﬁfort he

hydrogenat on caiciay a8 ENIANGRRA Aninta bF FilaiifaRinade HeRRRRY sed

grades. The | ower aronmatic content m ni shes the genati on
severity requiredt thesampedihoei ng dearomati sed grades thus allowi ng the 20
debott| enecki ng of existing hydrogenation units or allow ng | ower reactor
vol umes ¥or new units. [0015] The non-dearomati sed fluids al so have a | ower

nor mal| par afdyys . Sont 3tle 4iiphit 140eucle@ SBRBMRAH YIRS At b

conventi ona d 25 manufacture) and a higher nap i c cont
75 wt % as APRJdsEH2622 2RingXFHawklubrésteaoeventi onal fluid manufacture).
These products have | ess

( [0014] 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



odour, inproved |ow tenperature properties such as a | ower freeﬁsghu%&hdat
and pour point and in sone applications an inproved sol vency po .

dearomati s fl.ui.ds.al so have a hi gher naphthenic content (7% SRtk % as
oS e 2o 3 A ost et PO 112000 7 opposed to 50 RETERSiz % "and

have inproved | ow tenperature properties and inproved sol vency power.

[ 0026] W& have found that by using a hydrocracked vacuumgas oil as s the
feed for the production of hydrocarbon fluids, fluids having a final boiling
poi nt of 360C or higher and a very |ow sdl phur content may be obt ai ned.

[ 00171 Hydrocracked vacuum gas oil cuts may be subject to further

processing according to the needs of the fluid. W have found that the io
hydr ocr acke@ppasediogel teiG0 wi %ehandyimveaimprayed: lawnternpeigturet roperiigsm

sul phur, irrespective, of final boiling point of the stream whereas the
at nospheri ca&ﬁéﬁ]ﬁ%‘?‘ﬁ‘"&’%ﬁﬁ%&%’-cont ain from 100 to 2000 ppm sul phur. W
have al so found that the hydrocracked vacuum gas oil streamtypically

contains from3 to 30 wt % aromatics, irrespective of the final boiling
poi nt of 15{4MH&]st r eaWediavedpupe thatdy usings hydrograakedh acoben 9as ojl @st he

Sul phar - Pey 114 &b ForinBoron PRl ot AYAGSAENG] hlisy s havitd S peBEs: e
to be obt ai pefhtlf 3BERCasURGher 2 PVEALIDW NEUPRIr ddifeRYRIBYPeasitBiledacuum gas

oil. 100191 The subsequent processing of hydrocracked vacuumgas oil cuts
may include, hydrogenation to reduce the |evel of aromatics and

fractionati obt ai ' i 0 hti . Aﬁl%;}% 25
boi | i ng cha?@éltL,Zri sti CHLL’O%Q%#%@?' gjﬁckjpg] %%ﬁhéﬁ%ggst ﬁ%@géo%@?'lgpfgn
fradtionati procdssing\securiing fioabki needs off thakfsidp! ¥¢e Heekofcindy thapogeat i on.
The fluids that may be produced according to the present invention have a
10 hydrocraCked vacuum gas oil stream typically contains from 1 to 15 ppm
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, imespective 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



boi l'i ng range between 100C and 400C as neasured by ASTM D-86 or 2?@”&?@ ent
(or ASTM D-1160 nmay be used if the Final Boiling Point is above 2 2006
WO 03/ 074630 B$4d746803/ 02062 8 365C). The Initial Boiling Peirposnmei he
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 boiling range being the difference between
the Final Boiling Point (or the Dry Point) s and the Initial Boiling Point
as neasured by ASTM D-86. The preferredd boiling range will depend upon the
use to which the fluid is to be put however, preferred f|UIdS have boiling
points in the follow ng ran : 130C to 165C 235C to 265C ID 160C to 190C
260C to 296865°@3sEhedn ;@5@ogm@@:5t and the rnatBajingigeint @o-thesetosp botino2o] A
fluid havi d il i r iate
fracti onal Hs"?ﬁf‘?at. % omt hgaﬁngﬁggg C’%'}’oﬁ@a%gb% égéét%?/ hﬁg%&?)é’rﬁ]

further enipegicrably ridwora tear BSTC Jmors piefernabhcrs sexrefthan 50PM€; hiedsbiltig on of
hydr ocar bon fl uids as descri bed bel ow [ n whi ch no deep additional

hydr odesul 5age feindihgaitesarce Seirarethe bing &ailing Peint 4or B}%Dw boint)
hydr ocaibon, /4 4 lgnisb0 Bedn ?’fo%tf 'hes Lﬁaﬁoﬁkﬁ'@* %&WH& \}grﬂfé)rf'é’d” des a

process for the proéuctl or%J rocar on f cuumgas oil

i's subj ect &dillrgy rdmgérmurcmﬁendgjmﬁdthe Lweadunhacntthetfmmtsdbw petdicvgever,
subsequent | y 25 ract i onat ed to g)r oduce a h rocarbon fluid having an ASTM

D-86 boi | i R§eter id ‘h haye bojf QOE@tt'B)efFﬂ ”'t‘gléa’l!ﬁﬁﬂ ing range being no
greater than 75C. 3 AUG 2006

( 130°C to 165°C 235°C to 265°C
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 fractiona! 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 0‘3/ 074635 PCT/ EP03/ 02062 9 [0023] In a further enbodi nment the invention
provi des a process for the production of hydrocarbon fluids if Witk

vacuum gas Qil ] jected to hydrocracking and a product cut of
hydr ocr acki %604&7#3%%“%& ed and then hydrogenated to prod ‘SBEE‘B’OZOM

hydr ocarbon fluid having an ASTM D-86 boiling s 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 gasgoil is subjected to io0

hydr ocracki ng and a product cut of hydrocracking is hydrogenated and then
fractionated to produce a hydrocarbon fluid having an ASTM D-86 boiling

range in thgocrzay;ge 100f& & furiHed enttitrliraent thednvéntim preivies'® pescat €6r tHean
75C. 15 [0025] The term product cut is a product of hydraocracking that has

ASTM D- 86 beredugiionaatbydigaarhon floge inowhishc: veeows) gas ibisesehiectedvient i on

Frgure 1. 209pB5a5 K8 AL % PALE A3t VRPN TR el B R " ' °
i nvol ved i nh?/amg;awa@@@&@ mbdude apﬁm_@ﬂérbbﬁ}fl‘ﬁﬂ@imir\l%éh ASTH BL8@amiiRlg crude
oil that is fed to an atrmsphert:oh&ipe still (2) ere the materials

boi | i ng Bn fargaimdRprarge 1087 Ct Cother batiag (rBsge aing Noageeatriptitest ed.
The resi due t?;s(?mthe 25 atnospheric distillation is fed fromthe bottom of
t he atrmsphg ic distillation colum (2) to the vacuumdistillation col um
(3) where vacuumgas oil is taken off as one or nore streans (4) and (5).
The vacuum gas oil then Tpasses to a hydrocracker (6). from which _converted
lighter mat 810241 s ar e Inf ethie pEbadimaniaeiibyantion riaiisles a Aresesg fer tied

naphtha (st peaifictbn bfhyliartor AGiS hfich a vacuum gas oil is subjected to

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 distillation is fed from the bottom of the atmospheric distiilation
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/ 117463 PCT/ EP03/ 02062 10 or kerosene (stream 8) and distil I ate (or
diesel) (stream9). The kerosene stream (8) and the distillate (9)
are partic eful as feedstocks for the production ofp n
fluids. Thzwgdr'})eﬁ;}rgg(& or (9) passes to a storage tank (10) d?%pt‘l onal) 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 fluid® are produced having different 1o
boiling ranges. The lighter fluid (lower final boiling point) is taken off
fromthe top of the fractionator tower (11) and passes to storage tank (12),
then to a by dkeoosams (sireamﬁ) g distiliata fendieset)histreant 8je Theke(asens The

h fl h fi | t ff

oo che! | skepb it Hhd iRl SEdaRCidlde e et Ced shlfod 7T
th t h f I

[0020] “The 1ot Sechrbeklion bF RISGABOoN MRS | TRE  Sledi (3) I T0F pasdss WA

fol I owi ng Estorphe tamk (40)dbptionai} andthes tm)alframlmnag)rttmef 61 1)omberg it paiycal

t 20 ASTM D1160 Disti |l at I BP 250, C E
ooty b obe seraraiedaniy SyphTs, tapiasics POHTRgN ThIdS hRuradrBifasieds o

Total 55 Undeftmesig@tbolfirthy raigeht henes wt % 1 ring 3

[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 to 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 cil having the following typical

composition:
( 20

ASTM D1160 Distillation IBP 250 °C FBP575°C

Specific Gravity 0.92

Aromatics wt % 1ring 18
2rings 17
3rings 10
4rings 9
Total 55

Undefined wt % 4

Naphthenes wt % 1 ring 3
2rings b5
3rings 4




2 ri\'ngs 5 13 ri4 23AU62006 WD 03/074635 PCT/ EP03/ 02062 11 4 rings 4 Total
16 Paraffins wt % 11 Iso Paraffins w % 14 Sul phur wt % ( ASTM EﬁG‘ﬁ@)m@. 1
r“the

(1) (1) the % of sul phur is contained within the wt %gi Vv
vari ous cheﬂ%%%%w$%ﬁﬁl ies; IBP means Initial Boiling Point; ﬁ%?ﬂﬂ@ﬁmﬁgﬁns
Final Boiling Point.. was hydrocracked in a typical hydrocracker containing
two reactors R1 and R2. The conditions in the two reactors were as foll ows:
Rl R2 TenpC 378 354 Pressure kPa 14800 14200 LHSV, hr 0.98 0.89 TGR Nm
/1 1588 1948 10 LHSV = Liquid Hourly Space Velocity, TGR = Treat Gas Rati o;
Nn8/1 is normal cubic netres of hydrogen gas per litre of liquid feed.
100301 Fol | ow ng hydrocracki ng the product was fractionated in a 15
classical fractiondtor into different cuts [(4}g§ss, &«erosene material]cut,
diesel material cuff, bottoms). The diesel nef&hf 44 cut which was usedjin
this invention hag PalSmhe W@N Ty typrcal grppertres. DrstriratTon

Iso Paraffins wt % 14

Sulphur wi% (ASTM D2622) |21 (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*/l 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.

[0038] 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




ASTM D86 C I BP 244 2 3 AUG 2006 WD 03/ 074635 PCT/ EP03/ 02062 12 5% 261 10%
268 20% 277 30% 286 40% 294 50% 304 60% 314 70% 326 8002/ % 356
95% 368 FEE 3;719741':.1‘6‘“ Point, C (ASTM D93) 113 Density, g‘%ﬁi,&g

D4052) 0.8 % i ne Point, C (ASTM D611) 75.3 Vi scosi ty, cSt 25 C (ASTM
D445) 7.63 Viscosity, cSt 40 C (ASTM D445) 4.98 Sul phur MC, ng/1 (ASTM
D4045) 8 Brom ne Index, ng/100g (ASTM 341 D2710 Chem cal Conposition
n-Paraffins, wt % 7.2 Iso-Paraffins, wt %17.6 Aromatics, w % 18.4

Napht henes, wt % 56.7 12
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, ¢St 25° C (ASTM D445) 7.63
Viscosity, ¢St 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 i 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




1-ring 18.5

2-rings 18 3-rings 13.9 4-rings 6.3 Carbon nunber

distribution wt %Cl13 11.1 Cl4 10.7 Cl15 11.5 C16 10.8 C17 9 § AUef@to. 3

Cl9 8.1 (C2
C23 4.2 (2
I S neasured
det er m ned
GC assuni ng
t he nCl3 an
Napht heni cs

10

15

20

Wryimiesg | 6 o6 0.6 27 0.2 [0031] The cherfCHEPEIMg

by the nethods described previously, the aromatics being

062 13
sition

by liquid chromatography and the carbon nunber distribution by
that, for 5 exanple, all product between the m d point between

d nCl4 peaks and the nCl4 amg nCl4 peaks is Cl4 material .

are cyclic saturated hydrocarbons and t he net hod
C23 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
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
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
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
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.

[0034] The normal paraffins are separated and determined by Gas
Chromatography upstream of the mass spectrometer. It is preferred to have

[ 0032]



used for deternnati on of naphthenic content of the hydrocarbon fluid is io
based on ASTM D-2786: "Standard test nmethod for hydrocarbon type$ Modllsi s

of gas-oil s fractions by high ionising voltage mas$cr%3% try".
Thi s met hoc}’?@tg\%?ﬁgt he determ nation by high ionising vol tag’eC gﬁ)i(ﬁ&m

spectronmetry of seven saturated hydrocarbon types and one aromatic type in
saturated petroleum fractions having average carbon nunbers 16 15 through
32. The saturate types include al kanes (0-rings), single ring naphthenes
and five fused naphthene types with 2, 34 4, 5 and 6 rings. The
non-saturate type i s nonoaromatic. [0033] The sanpl es nust be non-olefinic
and nust contain less than 5 20 volune % nonoaronatics. This is nostly the
case for prﬁtﬁjnormalrmreﬁinsmlowf'ﬁkw&%oc%e;Beipti\ea amziupts of allkenes(@mag).cs are

I I'y higher t ) h t. d and det d
by L qui d AT B oG GpRg: 115 iwegfarp Qh&m e SaSiertaied B6e nor mal
paraffins a&@mﬁ%ﬁf@b@%@é&dfﬂgﬁ%ﬂ“ 1 %hﬁé@ﬁ%&@%%‘&ﬁ MBﬁéc'}Jggrm of

t he mass spectroneter ave 2 3 A 06 WO 03 4635
PCT/ EPO3/ 1180@&2 Claﬂculatwnmarmbapmdabm by thel wse DO itertedTmatnedsathaiearanount s

f alk 2- 4-ring, b d,.6-
napht hor os PSR TGt K aerbe: Caating yn&%‘rﬁ?%@@c%ge@@%% I B Sanae;
charact ef i SiriebpRlschif GhveitioR Whrithin 4¥Rist BBl WHLA! hRSaBleaCREs! 88 Whit: by the

use of inverted matrices that are 5 spec r any average carbon Rumber .
The fluids paphllheectsamrbabﬁeagt E(mwtt%l,eprmf@'abmm leasihtl wh % omrai preferablyast 40

W % f % ht h t | 20 %
pr efrqer ggfyeéﬁ%l%égg ‘@g “ﬁ’Sr %?%f‘gfa%’l 5?{“&53’%%?”9485 Sth%l‘}fsv%rc?%‘ng,
3-ring, 4-riqeOreldtivd §ﬁoﬁﬁgoﬁalkéﬁés Wﬁ@@n‘?&fﬁtco? isé ngﬂfflﬁéﬂgaﬁ sbaidty@npgaunt of

al kanes, the anount of !so paraffins can be determned 1o deducting the
amount of nby nlel:iup’a;n@tﬁa amofinbof ndrenal peuaffine ffrano the aaioluahefstotai alkanes.

[0035] The aromatics conient of the fluids is measured by ulira 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.



[ 0035] The aromatics content of the fluids is measured by ultra viol et
absorption and the carbon nunber distribution is obtained by GC. 15 A6l
The hydrocr iesel was fractionated to produce differe t ing O
vol %to 40%&9@?@% 40 vol %to 95 vol % of the hydrocr acﬁg%T’gHQ@é&s

[ 0037] These cuts were then hydrogenated using the following 20 conditions:
Tenperature: 200C, Pressure: 2700 kPa; Liquid Hourly Space Velocity: 1 hr
1; 25 Treat Gas Ratio: nornmal cubic netres of hydrogen gas per litre of
liquid feed. 2 3 AUG 2006 WD 03/ 074635 4T/ EP03/ 02062 15 [0038] The
properties of the materials obtained are set out in followng Table 1.

Tabl e 1 Hydrogenat ed Hydrogenated Hydrocrackate D esel Hydrocrackate D esel
0- 40% Vol ung0g3g8] 40- 95Phe/plopeetieidf tHa MiBitdriad lobhbiRédNGEe ASTMUDBGIIBRINE7 305

50% 262 324 _DP (IDry Point) 361 FBP 287 364 Aniline Point C 75.6 91.2 ASTM
D611 Table 1.

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 756 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
Fiash 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
Wt % Aromatics by UV 0.0042 0.19
Composition, wt% '
Normal Paraffins 6 6.1
ISO Paraffins 15.1 23.2.
Tota! 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




Density @15C, g/m 0.8423 0.8472 ASTM D4052 Viscosity @25C - cSt ASTM
D445 4.12 12.4 40C - cSt ASTM D445 2.96 7.65 Flash Poi nt ASTM [PO3AI®AIG4
Refractive C 1.46 1.464 COLD PROPERTIES Pour Point C - - ASTM
D97 Freezi n{‘g‘;%’r?t;&é not tested +5 ASTM D2386 Cl oud Poi nt Cpﬂgépqsé@?ﬁéd +2.5
ASTM D5772 W % Aromatics by UV 0.0042 0.19 Conposition, w % Nor nal
Paraffins 6 6.1 1SO Paraffins 15.1 23.2 Total Aronmatics 0 O Total

Napht henics 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 6-rings 0 O Carbon Noqgdistribution 2 3 AUG 2006 WO

03/ 074635 PCT/ EP03/ 02062 16

Capillary Column wt %
Upto 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
. Cc22 10.7
f c23 8.1

C24 4.7

C25

C26 0.7

Cc27 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 exienders or viscosity depressants for polymer systems such as
plasticised polyvinyl chioride 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.



Capillary Colum wt % U to C13 13.8 Cl14 16.2 C15 26.8 Cl6 22.9 3.1 C17
16.7 12.4 Cl18 3.5 16.1 Cl19 0.1 15.8 C20 13.7 (C21 12.4 (22 l?.? §ﬁ$ 8.1
C24 4.7 (C25 C26 0.7 C27 0.2 [0039] The fluids produced by the Bf@g

i nvention hAWEBATEH ety of wuses in for exanple drilling fiREHEPO3/0AeMASt i al
solvents, in printing inks and as netal working fluids, such as cutting
fluids and alumniumrolling oils, the 5 Initial Boiling Point to Final

Boi ling Point boiling range being selected according to the particular use.
The fluids are however particularly usefmpl as conponents in silicone

seal ant formul ati ons where they act as extender oils and as extenders or
viscosity depressants for polynmer systens such as plasticised polyvinyl

chloride fopoupt i onsThad QuiddeHudée abbarditsy v PRUSREcACIROERiB Ny 4186

present invention may also be used as new and inproved sol vents,
parti cul ar | 5e used & dissol/er@sinsedichAs: The sol vent-resin conposition may

5059 by total vl umeagpie SRR O, T S e T comprieing
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;

g) 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



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

used in place of solvents currently used for inks, coatings and ggg Qh%ﬁﬁ 2
3 AUG 2006 WD 03/074635 PCT/ EP03/ 02062 17 [0042] The quidsTpr @

accor di ng t¥O%ME8P2sent invention may also be used to di sTENEPOHEW6Rs such
as: a) acrylic-thernoplastic; b) acrylic-thernosetting; s c) chlorinated
rubber; d) epoxy (either one or two part); e) hydrocarbon (e.g., olefins,
terpene resins, rosin esters, petroleumresins, counarone-indene,
styrene-but adi ene, styrene, nethyl-styjgne, vinyl-toluene, polychloroprene,
10 pol yam de, polyvinyl chloride and isobutylene); f) phenolic; g) polyester
and al kyd; h) polyurethane; i) silicone; 1ls j) urea; and, k) vinyl

pol ymer s anglidpplagvfdty is@ciat pdrBovih§GfR] nisimebesifiehlly ive rediewire] iogedrhi C
applications for which the fluids and fluid-resin’blends may be used

i ncl ude coderintig meacBim@isng conpositions 20 and inks. [0044] For coatings
the blend preferably has a high resin content, i.e., a resin content of
20% 60% by vol unme. For inks, the blend preferably contains a | ower

concentratip4gf the [reshé. offse-prind} 391%§My\’lp|i§riﬁ1éadn%nl’ﬁthat %3k 2BAtHST
enbodi ment,” various pignents or additives nay be added.

5 removed quickly and thoroughly from the printing surface without harming 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 80°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 fiuid 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 iluids for
the manufacturer of drilling fluids. In addition, fluids used in drilling need to
possess acceptable physical atiributes. These generally include a viscosity of
less than 4.0 ¢St 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



[ 0045] The fluids produced by the present invention can be used as cleaning
conpositions for the renpval of hydrocarbons or in the fornul ation of
coatings or_adhesives. The fluids nay al so be used in cleaning dbﬁﬂﬂ&amﬁons
2 3 AUG 20080 WPH87074635 PCT/ EPO3/ 02062 18 such as for uBETIEROIEMOYi ng
ink, nore specifically in renmoving ink from printing machines. [0046] In
the offset printing industry it is inportant that ink can be 5 renoved

qui ckly and thoroughly fromthe printing surface without harm ng the netal
or rubber conponents of the printing naﬁpine. Further there is a tendency
to require that the cleaning conpositions are environnentally friendly in
that they contain no or hardly any aronmatic volatile organic conpounds

and/ or hal N f r i 2L £
conpositi oggﬁ?%]ﬁ?lﬂ}aagtrﬂr@gt sé et?qﬁreog |haﬁef)9§;é d;.fn r és?vet gﬁttﬂ%g'l@lffut Se safety
regul at i onsucht as shyzlrefenated polyalphiae oledimsp s ik alsaursatufdted hinpernat  of
nore than C,_nore preferably.a flash point. of 90C or nore. This nakes
them very OIS 7Y TAPAR IR OEAEs 2nd 6HBED GG BRPOitRCRT TOHEVEF Suced
accordi ng i i i i i el good

perfor mancgb?ﬂh?ﬁé@ggﬁugﬁgpﬁdgggiﬁﬁﬁéﬁgs@g{é\i\ﬁf%ghﬁ@géﬁ?@qui rements are
nmet. [0047] The fluids produced according to this invention are al so useful
as drillin i ds, 1 as a, drilling flui.d which.has the fluid of this

i nvention gg‘;‘bi cont iﬁﬁ]@'ﬁ%%‘i‘qs HP‘%Vsb.e fgesified; 3 mihen watepbaged Prasila rate
of penetraty 2 Fthsi ' t ai ni ng
he T 4 e o G N R S U M R P A G

Fl uiéds us edr froainbf wvaterr eVmienbasdfleidapphi detwenres comdaint@l endidlibased

25 of  vi sulbIBHEEY DAV Blar STb e fiERs wop e e Ol S e Ao 11 ui ds

for thqona%@gﬁwlﬁﬂmsgm 4d iﬁ%ifbﬁéﬁ- In addition, fluids used in

drilling need to
[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 2656°C, 260°C to 290°C and 280°C to

15 315°C. Fluids preferred for use as drilling fiuids 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



possess acceptabl e physical attributes. These generally include a ¥§a0p300bY
of less than 4.0 cSt at 40C, a flash value of |ess than 100C and, for cold
weat her applications, a pour point of -40C or |ower. These properties have 2
3 AUG 2006 WD 113/0 7 4 6 3 5 PCT/EP03/02062 19 typically been only

attai nabl e through the use of expensive synthetic fluids such as

hydr ogenat ed pol yal pha ol efins, as well as unsaturated internal olefins and
| i near al pha-ol efins and esters. The progerties can however be obtained in
sone fluids produced according to the prédent invention 5 [0049] Drilling
fluids 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 mainly water.

Wat er - based QL&MMﬁrmw'homever contain oil and oil-based fluids nay contain
wat er and the fluids produced according to this invention 1o are
particularly useful as the oil phase. [0050] Typically preferred ASTM D-86
boi | i ng ranges foA priaeess for the prbtlecmmoﬂararo@atﬂt&t flpidisrihiwtgich rkvamlupent s
(sonetines known as dlstlllates have boiling ranges in the ranges 235C to
265C, 260C to 29088l %@@J@@teﬂSt%ﬁ]SdJ'OOWQh'@E apdefremhich popragyet gut @f i1 1 ng

fluids have boili 9 t Got nd

260C to %OC Fl uﬁg%']’c’%%g h‘ré}ectloﬁgfét%:%na ﬁ%nngyégb&%ﬁg?%gi |ﬁrga$§%gégs in
the ranges 185C thydrbﬂ;éﬁbonlﬂﬂe havidg0sn ASHA DB ®ofling? pdHgd i 2 Cang80C to
315C and 300C to 360C. Fluids preferred as extenders for silicone seal ants

20 havi ng boi | i ngW@rQ;E%WQ QH@ baitige sanarsbeing nmvgreaterdbentd°Gesc, 260C to
290C, 280C to 315C or 300C to 360C. Fluids preferred as viscosity
depressants for polyvinyl chloride plastisols have boiling ranges in the
ranges 185Q1 o0 2A5550cé&S forttheAH0Gucttiid of hedgador2BliGstio wiOCa vl o

315C and 300C to 360C.
gas oll 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.

15 3. A process according to any of Claims 1 or 2, in which the hydrocracked
vacuum gas oil contains from 1 to 15 ppm sulphur.

4, A process according to any of Claims 1 to 3, in which the hydrocracked

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

| 20
5. A process according to any of Claims 1 to 4, in which the vacuum gas
oil feed to hydrocracking has a Specific Gravity in the range 0.86 to
0.94 and an Initial Boiling Point (ASTM D-1160) in the range 240°C to
370°C and a Final Boiling Point (ASTM D-1160) in the range 380°C -
25 610°C.

6. A process according to any of Claims 1 to 5, in which the vacuum gas

oil feed to hydrocracking has



25 2 3 A6 2006 20 CLAIMS 1. A process for the production of hydrocarbon
ffuids in which a vacuum gas oil is subjected to hydrocracking gnglAUs208khi ch
a product cut of, s hydrocracking is fractionated and then hydrogenated to
produce a hydrocarbon fluid having an ASTM D-86 boiling range in the range
100C to 400C the boiling range being no greater than 75C. 2. A process for

t he production of hydrocarbon fluids in which a vacuum io0 gas oil is

subj ected to hydrocracking and in which a product cut of hydrocracking is
hydr ogenated and then fractionated to pr@uce a hydrocarbon fluid having an
ASTM D-86 boiling range in the range 100C to 400C the boiling range being
no greater than 75C. is 3. A process according to any of Clains 1 or 2, in
whi ch t he hydrocr ackéatal Arsroaticsgesntent ofcfiomadtido Goowt %, teomrisipgrfroot dBur . 4.

A di . of O ai t j ich the hyd d
vatuom gas oi | cond e o camepud. (poidie, sl Auintyerspoigs e 1o
according to any gl R ,cbrﬁgbuﬁdsia'h,d%rﬁ% W?Z%?quig‘t%tgﬁpoﬁds;feed to

hydr ocr acki ng has a Specific avity in the range O. 0.94 and an
Initial Boiling PeiantotdlA¢aphtbene tootent of from 1 Ghgy@72410% ¢camprdsiog frami 240Fi nal
Boi I ing Point (ASTN D;1160) in the pan 38QC 5 .25 610C. 6. roce
accordi ng°to any &M"d LngLCompQying's, ffﬂﬂﬂﬁiit%ﬁ’/gr%"va&&mﬂ%’a S, (??:"I[?'1 4’&5%0
hydr ocracki ng has 32,-;,.?9 &l,@fg,gggs, fidm@ fo019R! 4R @ rhssurk@rtent of from 40 to
65 wt % conprising frTom 13

- from 7 to 16 wt % Paraffins;

- from 8 to 20 wt % Iso Paraffins; and
- from 1.75 to 3 wt % Sulphur.

10
7. A process according to any of Claims 1 to 6 in which the product of
hydrocracking is fractionated to produce a hydrocarbon fluid having a
boiling range of no more than 65°C.

15 8. A process according to any of Claims 1 to 7 in which the product of
hydrocracking is fractionated to produce a hydrocarbon fluid having a
boiling range of no more than 50°C.

9. The use of a hydrocarbon fluid produced by the method according to
20 any of Claims 1 to 7 in a drilling fluid.

10. The use of a hydrocarbon fluid produced by the method according to

any of Claims 1 to 7 as an industrial solvent.

25 11. The use of a hydrocarbon fiuid produced by the method according to

any of Claims 1 to 7 as a metal working fluid.



to 27% 1 ring conpound, from10 to 20% 2 ring conpounds, from E\lét hél %
3 ring conpounds and from®6 to 12% 4 ring conpounds; - a total p‘:ﬁ{5 e
content of from16 to 27 w % conprising from2 to 5 4% 1 ring conpounds,
from4 to 7% 2 ring conpounds, from4 to 6% 3 ring conpounds, from4 to
7% 4 ring conmpounds; - from7 to 16 Wt % Paraffins; - from8 to 20 Wt %I so
Paraffins; and - from1.75 to 3 w % Sul phur. 10 7. A process according to
any of Clainms 1 to 6 in which the product of hydrocracking is fractionated
to produce a hydr.ocarbon fluid having a 2Roiling range of no nore than 65C.
15 8. A process according to any of Clains | to 7 in which the product of
hydrocracking is fractionated to produce a hydrocarbon fluid having a

boi I i ng rangd2of Hhenwse of aamydi6Carbdn fitlid preduced by e moethod aaccbrding to
produced by the nethod_ agcording .to_ 20 any of Cl ains to,7 in adrilling
Pl i d 10, The us@yr of FYARScAr B8 7r 1A% #brSeRdsl 5 1o SHAGRG SEARai ng
to any of d aimssdiipatlos an industrial solvent. 25 11. The use of a
hydrocarbon fluid produced by the nmethod according to any of Clains 1 to 7
as a netal working fluid. 2 3 AUG 2006 22 12. The use of a hydrocarbon

fluid produc b he net hod accordi ng, t, any of Clains to 7 as a

Lyt endor 511 T80r” Thb e 6r ameraeabPB IS Rrogiced By 1he Mefboddastarding to

hyd b fluid i ; j to 7
e sooni ty - aeany Bt toP ol SR AMtbSSaiTor pRStiGisef I, (0

chloride formulations.





