WO 03/ 074634 PCT/ EPO3/ 02128 | MPROVED HYDROCARBON FLUI DS [ 0001] The present
i nvention relates to hydrocarbon fluids and their uses. Hydrocarbon fl uids
find w dewprosadicsse as sol vents such as in 5 adhesives, elcaamrosiopiks ui ds,
solvents for decorative coatings and printing inks, light oils for use in
applications such as netalworking and drilling fluids. The hydrocarbon
fluids can al so be used as extender oils in systens such as silicone

seal ants and as viscosity depressants in plasticised polyvinyl. chloride
formul ati ons. Hydrocarbon fluids may al so be used as solvents in a wde io0
variety of other applications such as chem cal reactions. [0002] The

chem cal nature and conposition of hydrocarbon fluids varies considerably
according to the. use to ' fluid | 0 | mport ant
properties of hydrocar bonm':&rhi\zgﬁr%#wﬁ)éigﬁ@ﬁjfmb$ange generally is
determ ned by ASTM D-86 or the ASTM D-1 160 vacuumdi stillation technique
for heavier materials, flash point, density, Aniline Point as. determ ned
by ASTM D-[6001], ar onBhé cpresenkirvention credates, tocbydcadeh feidsaendvihaimdex.
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[0002] The chemical nature and composition of hydrocarbon fluids
varies considerably according to the use to which the fluid is to be put.
Important properties of hydrocarbon fluids are the distillation range generally

15 determined by ASTM D-86 or the ASTM D-1160 vacuum distillation technique
~ for heavier materials, flash point, density, Aniline Point as- determined by
ASTM D-611, aromatic content, viscosity, colour and refractive index. Fluids

are can be classified as paraffinic such as the Norpar® materials marketed by
ExxonMobil chemical Company, isoparaffinic such as the Isopar® materials

20 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®
materials marketed by ExxonMobil Chemical Company and the aromatic

15 fluids such as the Solvesso® products marketed by ExxonMobil Chemical

Company.

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

indicated by a narrow range between Initial Boiling Point (IBP) and Final
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2 Boiling Point (FBP) according to ASTM D-86. The Initial Boiling Point and
the Final Boiling Point wll be chosen according to the use to which the
fluid is woosbateput however, the use of the narrow cuts pPCTIEPeF021b%
benefit of a precise flash point whiéh is inportant for safety reasons.
The narrow cut also brings 5 inportant fluid properties such as a better
defined viscosity, inproved viscosity stability and defined evaporation
conditions for systens where drying is inportant, better defined surface
tension, aniline point or solvency power. io [0004] These hydrocarbon
fluids are derived fromthe, refining of refinery streans in which the
fluid having the desired properties is obtained by subjecting the nost

ar 1 cati rouparant§Richas BrG BISSTBERIR EHb naliEhflla fejfand the
hydr ogenat i pial BoilirRdRemt Wik beldhyveh iRy torthe iusesloMhichsharas is to
elimnate 15 the presence of sul phur and to reduce or elimnate aronatics

and unsat ubatpe howeyer thenase wf the narmophetscomyigeschedeendfit @f & pegaise

Geepl'y nydiouLEbiBitint s ERaraL AT REray chosis. CP el Rl B bfitof <
requi reds t hgnpstrtudibid Nirbpbaesbeashdagphy bbtter adisfiedoMigdosity, dngbroved
fracti onated may be 20 hydrogenated to saturate. any aronmatics that are

present. Hydseepityarstahilityagndadstined ceivanaratipn teondifions dar systarns owheran.
[ 0005] Therg. i e i i
extrenely | @Wrﬁ\%[@ﬁ@%&%@ ?%ﬁe?%fﬁ%%%ﬁ%%gﬁ uﬁlrl{iér lblogf}e sgé‘\r{gn(@\xt h
25 higher ipowenal boiling points. These requirenents are driven by

envi ronnment al and/ or safety considerations and/ or specific end-uses. The

exi sting processes in which a light gas oil or virgin gas oil is first
hydr of i ned ifor kke i e detial’ #lonsdhko & kth a
maxi rmmﬂﬁST@I@%”SG Fi ﬁ‘g#bgoﬁw@g@%{?ﬁ?ﬂ%%P eofdéglg%% ﬁéﬁdsbmrtﬁﬁﬁégmr

boi | i ng poi refimerybsireamsdanehichvitie hdd@ing the desired properties is obtained by
subjecting the most appropriate feed stream to. fractionation and purification.

The purification typically consists of hydrodesulphurisation and/or
hydrogenation to reduce the sulphur content or, in some instances, eliminate

15 the presence of sulphur and to reduce or eliminate aromatics and
unsaturates. Traditionally the aliphatic hydrocarbon fluids are produced from

virgin or hydro-skimmed refinery 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

20 hydrogenated to saturate any aromatics that are present. Hydrogenation can

also occur prior o the final fractionation.

[0005] There is currently a trend towards the use of fluids with
extremely low levels of aromatics, extremely low sulphur levels and with
25 higher initial boiling points. These requirements are driven by environmental
and/or safety considerations and/or specific end-uses. The existing
processes in which a light gas oil or virgin gas oil is first hydrofined and, if
required, hydrogenated are constrained to feeds with a maximum ASTM D-86
Final Boiling Point (FBP) of 320°C. Feeds with higher boiling points, which
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WO 03/ 074634 PCT/ EP03/ 02128 3 tend to have hi gher sul phur |evels can
render the life of the hydrogenation catalyst too short and the higher
content oWoasomsBics in these feeds also |imts the natercalEpbdredi2z&an be
hydr ogenated in an econom c manner. @enerally the boiling range of

hydr ocarbon fluids is neasured using the 5 atnospheric boiling measurenent
techni que ASTM D-86 or its equivalent. However, ASTM D-86 is typically
used to nmeasure boiling tenperature up to around 370C, nore typically up
to 360C. If however the fluid contains a fraction boiling above 365C it
may be nore convenient to use the ASTM D- 1160 techni que which neasures the
distillation tenperature using vacuumto techni ques. Al though the fluids

R bol 11 ng PAgs Ve nEFleF SN, BL8IEal Pondd e EBPUTS mBtidtpud 0 °

be neasur ed datalpSiTiddOshoit6and [tRO Gfighéu cohtent rof caroneatiest i fhesehfeddscalsbon
fluids are that they have 15 good olg flow properties so that their
freezing poiliits theemateniahwthal” 6885 Pg Sydrogenateq (i, A8, BSORBRYC fIHANNRHr oved
sol vency po el : V% ' r&;Hse |
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where they act as extender oils. rocarbon fluids have been proposed, as
ext ender s i rfragtionduoiing abbue 3663Cnitimay besmaere convehisrtdarugenthenABdM B-at es

Pat ent 586397 i ch.use r.edom nat el ) carbons and European Pat ent
ropl 1 cat 1 o HSb eI AT T8ERETeS e, AFRARY BB R 1R Pholiith
par af finj,c. (EekNBAAS. PARkISIgH RS Trhids Bpesifically iscdssértrileipna kidted to

cycl ohexanes. The hydrocarbon fluids are included in order to provide the
f or mul ati on heivehASTM de56r bailipgapeibtsethe tiodindarangs €6 a fluid 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
15 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
are used as solvents for printing inks where it is necessary that they readily

dissolve the resins used in the ink formulations.

20 [0007] The fluids of the present invention have a variety of uses in for
example drilling fluids, industrial solvents, in printing inks and as metal
working fluids. The fluids are however particularly useful as components in
silicone sealant formulations where they act as extender oils. Hydrocarbon
fluids have been proposed as extenders in silicone sealant formulations as is

25 shown in United States Patent 5863976 which uses predominately
hydrocarbons and European Patent Application 885921 — A which uses a
fluid that is predominantly paraffinic. European Patent 842974 — B uses
fluids based on alkyl cyclohexanes. The hydrocarbon fluids are included in

order to provide the formulation with the desired characteristics and also
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CONFI RVATI ON COPY WD 03/ 074634 PCT/ EP03/ 02128 4 because they are cheaper
than the non-reactive silicone oils which are used as the conventional

ext ender swprn3mrdéBL£one seal ant fornul ati ons. [0008] The compatiPps/hiies of

exi sting hydrocarbon fluids with silidones is 5 however limted especially
when the fluid has a high initial boiling point (greater than about 290C).
The lack of conpatibility leads to the partial exudation of the
hydrocarbon fluid out of the cured silicone seal and results in an oily
filmon the surface of the seal. It is therefore necessary. to either
reduce the anount of hydrocarbon fluid that is used which has economc io
debits or to use a fluid with a lower initial boiling point which results

inanmore yol Sceoﬁg@y%?eleéﬂ%#rsthﬁﬁ%é%ﬁ eAchilE SXShBSISARNBPRE&Y | N

out of the b?? I'n'turn can lead to s nkage e seal

and this cagstesgbhveritioridnextederd m $ilictndg seatert forimalatidnser.i a of the
standard EN | SO 10563. It is also inportant that the fluids are not washed

out due to a danp environnent and 15 particularly an environnment which may

contain a smgﬁt ant fqp, @u@gg@@@ynggﬂgg@sh@rBQQPdonTﬁﬁag Wifh bieoRESiE 2

need for a car bon. reezing polnt as neasured by
ASTM D- 2386howebégimiteid: iesbebiaily i whemdthet fluigobds a0highl indtial ybaitingr paintl a

| t tent. [00101 The t t her ef
hydr Sig?ﬁo'nfgsreé?ea?stﬁgnaam 2805, Bk Al Comnatbily eSO 1Rk CBader
400C and COB%@& fhfgﬁlrr@&rﬁf%kg?ﬂ f}qnd %hﬂépmé‘éd}bessllﬂilﬂ'\eaéedl %atre%mtwin % of

pol ycyclic I's preferred that the fluid contains
nore than 7anmly°/ﬁxlnmmhtﬁer$ucfacelmf the aéalo firisf therefpre mecesharyf tauieitheave an

ani [ine poi p@fdubceeI t Vé a(r:n%\lIJFnt o'% hyé)rgcc%D ¥}OCP %h 7é68’§'e5) Cv;/rﬁlgﬁ %36430%%%§0m|c
10 debits or to use a fluid with a lower initial boiling point which results in a more

volatile system. This can lead to the hydrocarbons evaporating out of the

silicone seal, this in turn can lead to shrinkage of the seal and this can result

in the seal failing to meet the criteria of the standard EN 1SO 10563. It is also

important that the fluids are not washed out due to a damp environment and

15 particularly an environment which may contain a surfactant for cleaning

purposes.

[0009] There is therefore a need for a hydrocarbon fluid having a low
freezing point as measured by ASTM D-2386, a high initial boiling point, good

20  solvency power and a low aromatics content.

[0010] The present invention therefore provides hydrocarbon fluids
having ASTM D-86 boiling point ranges within 235°C to 400°C and containing
more than 60 wt % naphthenics and at least 20 wt % of polycyclic

25 naphthenics.

[0011] It is preferred that the fluid contains more than 70 wt %

naphthenics. It is also preferred that the fluid have an aniline point below
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5 100C. A yet further preferred enbodinent is that the fluid have an
aromatics content below 2 wt % nore preferably below 1l wt % [0012] In a
further ewbwediomest the invention provides the use of a 5Peydrovexibon fl uid
havi ng ASTM D-86 boiling point rangesSw thin 235C to 400C and cont ai ni ng
nore than 60 wt % naphthenics and at |least 20 vt % of polycyclic

napht henics as a silicone extender oil. [0013] In a further enbodi nent the
i nvention provides a silicone 1o sealing conposition conprising. from 30
to 60 wt % of a silicone polyner and from 10 to 40 wt % of a hydrocarbon
fluid having ASTM D-86 boiling point ranges within 235C to 400C and
containing nore than 60 wt % naphthenics wherein at |least 20 wt % of the

ht heni | i teriagls., 1 0Q14], An, AT 86_bai l i ng. poi nt
et S5dB0FG S Rt P Sred el RS A B Paab Aot -
a good bal aggftpR YRR 2 WO MdrBidrbfaraBybei@hat wt B4y particul arly at higher
addition levels. [0015] In a further enbodi nent the invention provides the

use of a 20 hydrocarbon fluid having ASTM D-86 boiling point ranges wthin

235C. t 4 d | ni t % ht.heni at | t 20 wt % of
the  napht nEHIZE ber ngh pbryage RoTadERnE e 230 pifies RE "les iR
ink. If 5hem/amdairw FRIid thavad ASTPV eDAB @bﬂw@ BAIE rahg88Yvilfin PP 35¢r ted to
use the ASTM D-1 160 neasurenent technique. 25 [0016] I n a further

enbodi ment #06°C ppsheoriaingidpiioge ham 60kt eorarhtheniag aadmtdeasi:2@umt % of esi n
and, as a s r r.on fil.uj Vi ZASTM D-86 boilin oi nt
ranges wt hﬁh'@%‘& S%B%thﬁ&an% %8&'9%%%8&493?%" than 60 wt % naghltoheni Cs

wherein at |east 20 wt % of the naphthenics CONFI RVATI ON COPY WO 03/ 074634
PCT/ EP03/ 02128 6 ) . . .
[0013] in a further embodiment the invention provides a silicone

10 sealing composition comprising from 30 to 60 wt % of a silicone polymer and
from 10 to 40 wt % of a hydrocarbon fluid having ASTM D-86 boiling point
ranges within 235°C to 400°C and containing‘more than 60 wt % naphthenics

wherein at least 20 wt % of the naphthenics are polycyclic materials.

15 [0014] An ASTM D-86 boiling point range of 300°C to 370°C is
preferred for silicone extenders because it gives a good balance between
compatibility and volatility particularly at higher addition levels.

[0015] In a further embodiment the invention provides the use of a
20 hydrocarbon fluid having ASTM D-86 boiling point ranges within 235°C to
400°C and containing more than 60% naphthenics at least 20 wt % of the
naphthenics being polycyclic materials as a solvent for a printing ink. If the
boiling point range extends above 370°C it may be preferred to use the ASTM
D-1160 measurement technique.
25
[0016] In a further embodiment the invention provides an ink
comprising a pigment and a resin and, as a solvent, a hydrocarbon fluid
having ASTM D-86 boiling point ranges within 235°C to 400°C and containing
more than 60 wt % naphthenics wherein at least 20 wt % of the naphthenics
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are polycyclic materials. If the boiling point range extends above 370C it
may be preferred to use the ASTM D-1 160 neasurenent technique. [0017] As
wi th the wouwsd7dessel f it is preferred that the material u®eu/BRY/R12E t he
silicone sealant or in the inks contaién nore than 70 wt % napht heni cs, has
an aniline point below 100C and an aromatic content below 2 wt % nore
preferably below 1 wt % [0018] It is further preferred that the

hydr ocarbon fluids of the present o0 invention have an ASTM D-86 boili ng
range no greater than 75C,. preferably no greater than 65C, nore
preferably no greater than. 50C. [0019] Naphthenics are cyclic saturated
hydr ocarbons and the nethod wused for determ nation of naphthenic content

of the hydrocarbon fluid is based on ASTM D-2786:, " St an d t.est nethod
for hydr oca@SdPlYGHsEs ”&ﬂ"zﬁ”ﬁ‘éﬁ-ifstbﬁ%%\@’lgoi’@mgéﬂ%@é@nﬁ?fgq‘@ggoog 'ﬁFEﬂ/

| oni sing_vahd BAGefBESo (SRAREIRSRIIY-11600A2M Ukt TBEMgueOver S the

determ nation' by high. 1onising voltage 20 nmass spectronetry of seven
saturated hydrocarbon types and one aromatic type in saturated. petroleum

fractions having average... carbgn. rs 16 . through,32. The saturat.e types
ot ude- ol WDREE” o+ Adgut e AICCHIARG s pleseimehtid? 118 redtGBaf e it ' VP
napht hene t W s o j tigphtieshity ifad S
nonoar o%at it%‘.-Belegﬂ %%la%%ﬂgéﬁ%ﬁ% ﬁ'ﬁ'@?mﬁ’gofﬁ% 2]9:0\;;(?32 ﬂj}p? l(rﬁréﬁhs'gt:y’cont ain

| ess than 5an \avilineepétntdretew ot Cc and Tan @romatieo anjenthbelonsd Wb pRetfict

sanpl es. For _feedstack sanp)e anal ysis when aromatics are usually higher
than 5 vol L}?F@feré%gﬁ&%f }EIODY WO 03/ 074634 PCT/ EP03/ 02128 7 % the

aromatics are separated and determ ned by Liquid Chromat ography or by

Sol id Phase Extraction. i
[0018] It is further preferred that the hydrocarbon fluids. of the present

10 invention have an ASTM D-86 boiling range no greater than 75°C, preferably
no greater than 65°C, more preferably no greater than 50°C.

[0019] Naphthenics are cyclic saturated hydrocarbons and the method
used for determination of naphthenic content of the hydrocarbon fluid is
15 based on ASTM D-2786: “Standard test method for hydrocarbon types
analysis of gas-oil saturates fractions by high ionising voltage mass

spectrometry”.

[0020] This method covers the determination by high ionising voltage
20 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 (no rings), single ring
naphthenes and five fused naphthene types with 2, 3, 4, 5 and 6 rings. The
non-saturated type is monoaromatic.
25
[0021] 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
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[0022] The normal paraffins are separated and determ ned by Gas 5

Chr omat ogr aphy upstream of the nass spectroneter. It is preferred to have a
nor mal pawefoBiomesont ent bel ow 10 wt % . The rel ati ve anoumC3/EPb3/edik@anes (no
ring), 1l-ring, 2-ring, 3-ring, 4-ring,7 5-ring and 6-ring naphthenics is
determned by a summation of mass fragment groups nost characteristic of
each nolecular type. Calculations are carried out by the use of inverted
matrices to that are specific for any average carbon nunber. The fluids of
the present invention contain at least 20 wt % preferably at |east 30 wt
% nore preferably at least 45 w %of 2-ring, 3-ring, 4-ring, 5-ring and
6-ring naphthenics. From the relative anount of al kanes, the anmount of iso

paraffins cgn be deter.ni [ f kNS
From the andiBe SOvBNGY 357 Rafdieted HEl Based R NuE! CRRSHBdRARRY bF 17
fluids is nepasuiaPrusaiEkiractiol et absorption. [0024] The fluids of the
present invention nmay be obtained by the 20 hydrocracking of refinery
streans. and fractionating the hydrocracked product to obtain a cut having
t he desired L] ing chara LSEI . h Nat.i ; pred cut
to saturat e[“taﬁﬁ ar omatltgriﬂ 8s%ﬁt}%lr géﬁgﬁg&é‘% géb%rjéi%fr %‘g@sgh%(ﬂ’g}lﬁ% %ggé?n
refineries CArsAaKRrhpheapstreamdsf thelmass spécttaméieghlt és prefeded g haved
material. |In hydrocracking the heavy nole es are cracked (%n éS specific
A vkanad P

| ec

cat al yst s unersnalipayaiinyapsigahbpiov i |va‘3é»poﬂ“er5fél@§'¥%raén°u'ﬂ§ i s
traditional Ly \use aculr _ol i Dl St A inb E ' dgom
reduced cr u'g%g)oﬁl anéiir%ﬁﬁé’sgﬁrg??e@ uséhp%‘%tq“ au§r3[r @Pﬁﬁ%{g@%’ﬁgé i|s§8é!e?ﬁﬁn
distillatiopy Fypimatatiort Wifsmassefragmentr gespsndsostocharagterisiic pdi each
bet ween 340C and 600C agd b%l S in the .ran{gg 200C to G?OC%%F ﬁgﬁiur ed by
CONFI RVATI (IOtESeRiyRgs) Rl afiapeTarergfies 138 DestRr 87 ITEEICDREHIPPE i ons
of hydr Aer agh e RIS 5t AR abéralg@U4tboA number. The fluids of the present

invention contain at least 20 wt %, preferably at least 30 wt % more preferably

at least 45 wt % of 2-ring, 3-ring, 4-ring, 5-ring and 6-ring naphthenics. From

the relative amount of alkanes, the amount of iso paraffins can be determined

by deducting the amount of normal paraffins from the amount of total alkanes.

15

[0023] The aromatics content of the fluids is measured by ultra violet
absorption.
[0024] The fluids of the present invention may be obtained by the

20  hydrocracking of refinery streams and fractionating the hydrocracked product
to obtain a cut having the desired boiling characteristics and then
hydrogenating the desired cut to saturate the aromatics. Hydrocracking is a
process that is used in refineries to convert heavy crude oil cuts into lighter
and upgraded material. In hydrocracking the heavy molecules are cracked on

25 specific catalysts under high hydrogen partial vapour pressure.
Hydrocracking is traditionally used on vacuum gas oil or vacuum distilled
fractions from reduced crude oil which is the residue left after atmospheric
distillation. Typically this material corresponds to crude cut points between
340°C and 600°C and boils in the range 200°C to 650°C as measured by
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Hydr ocar bon Processi ng of Novenber 1996 pages 124 to 128. Traditionally
hydr ocracker units have been used to crack heavy crude oil cuts or vacuum
distill edwornadetédi | cuts to produce upgrade material s suclrCagrh®onsene, 5
autonotive diesel fuel, lubricating o8l base stock or steam cracker feed,
however hydrocrackers have not been used to produce feeds for the
production of hydrocarbon fluids. Exanples of hydrocracking and its use may
be found in United States Patent 4347124, PCT Publication WD 99/47626 and
United States Patent 4447315, these docunents are not however 1o concerned
Wi th hydrocarbon fluids. [0025] W have now found that if a vacuum gas oi
streamis hydrocracked, fractionated. and hydrogenated, the new fluids of

have.al oo TS BB 16, "Béstbtan, 8 RS RUART o RSrar rikti BE RhPE .
fractionat 24¥@%E§Ftﬁ)ri Prééessmgﬂbp%%wér Ade/pagad 1Daad 128. hysditoRslk ng to

produce th the present invention has the follow ng properties:
Speci fi ¢ GrtaxdrogracBes@nits iaya ErDuseddo draek heavy efide gib cpiipor vagyg, FBP

From 10t dsgIo0s s 1 ity BBty hafds sitsREls 398h: 3 oferkénenenos

from 16 st 0 Afombliviet diésell fuéNJubfieding ol Bas@ stbok dr etant crackes feedg from
4 to 6, 4 ring from4 to 7, total 25 Paraffins from7 to 16 wt % 15s0

Paraf fins fhawegrn dﬂyQUDGmCI%I’SSbEbﬁuF\Of rgan. Uﬁ§ di do sprrdugecieedRIRT e copy
WO 03/ 074634 P EP
match t he tQ{Pgﬁr{lﬁ 8%9%}%2{@% fl&'#am ma Wﬁ% mhﬂﬁm"g?%r Xi ma
may not be gedelyed in United States Patent 4347124, PCT Publicatfon WO 99/47626

and United States Patent 4447315, these documents are not however

10 concerned with hydrocarbon fluids.

[0025] We have now found that if a vacuum gas oil stream is
hydrocracked, fractionated and hydrogenated, the new fluids of the present
invention having the desired properties can be obtained. We have also found
15 that it is preferable that the hydrocracked material be fractionated before it is
hydrogenated. A typical feed to hydrocracking to produce the fluids of the

present invention has the following properties:

Specific Gravity: 0.86 - 0.94
20 D-1160 distillation: IBP 240°C - 370°C, FBP 380 - 610°C
Aromatics from 40 to 65 (1) wt %: 1 ring from 13 to 27, 2 ring from 10
to 20, 3 ring from 7 to 11, 4 ring from 6 to 12, total
Naphthenes from 16 to 27 (1) 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
25 Paraffins from 7 to 16 wt %
Iso Paraffins from 8 to 20 wt %
Sulphur from 1.75 to 3wt %
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at the same tine. 5 [0026] The sul phur level (in w %range) is nmeasured by
ASTM D- 2622 wusing X-Ray Fl uorescence. [0027] The product of hydrocracking
may t hen WO iBioawsd onat ed and hydrogenated to produce thePhirgPoyoriapht heni c
fluids of the present invention. 10 [90028] The subsequent processing of
hydr ocracked vacuum gas oil cuts may include, hydrogenation to reduce the
| evel of aromatics and fractionation to obtain a fluid of the desired
conposition and ASTM D-86 boiling characteristics. W prefer that, when
bot h hydrogenati on and 1s fractionation are involved, fractionation takes
pl ace before hydrogenation. The fluids that according to the present

I nvention have a boiling range from 235C to 400C as neasured by ASTM D- 86

of cauivarent. AR)NhE difi%s MR¥mBCotAffkim Mg ndt MalcnC! okl ffifta bF

above 365C. That'i’s to. say at bot Ial Boiling Point and t
Fi nal Boil i ng Poiotél magindg tasi thetihdividuay eniofm2 @r 288xinteom&Qoidt be reaclaadzdso
preferred that the boiling range be no greater than 75C and preferably no
nmore than 65C, nat® ep?%rf‘%g'mﬁy no nore than 50C, the boiling range being
the difference between the Final Boiling Point (or the Dry Point) and the
Initial Boiling Point as nmeasured by ASTM D-86. The preferred boiling
range wid | [®pénd upoihetsulptue levelvin wh% handd)us dnéasured by ASTM RS26RRwever ,
preferred fluid % boilin 0|nts in the foll ow ng ranges: 235C to 265C
260C to 290@?'"93@ Y, '5%9@0 1 RVATI ON COPY WO 03/ 074634 PCT/ EP03/ 02128
10 300C to 360C [0029] A fluid having the desired boiling range may be
obt ai ned by

[0027]} The product of hydrocracking may then be fractionated and

hydrogenated to produce the highly naphthenic fluids of the present invention.
10
[0028] 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
boiling characteristics. ~We prefer that, when both hydrogenation and
15 fractionation are involved, fractionation takes place before hydrogenation.
The fluids that according to the present invention have a boiling range from
235°C to 400°C as measured by ASTM D-86 or equivalent, ASTM D-1160
may be used if the Final Boiling Point is above 365°C. That is to say that both
the Initial Boiling Point and the Final Boiling Point are within the range of
20 235°C to 400°C. It is also preferred that the boiling range be no greater than
75°C and preferably no more than 65°C, more preferably no more than 50°C;
the boiling range being the difference between the Final Boiling Point (or the
Dry Point) and the Initial Boiling Point as measured by ASTM D-86. The
preferred boiling range will depend upon the use to which the fluid is to be put

25 however, preferred fluids have boiling points in the following ranges:
235°C to 265°C

260°C to 290°C
290°C to 315°C
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appropriate fractional distillation of the hydrocracked vacuumgas oil. 5
[0030] As well as yielding fluids having the desired properties the use of
hydr ocr acked3outes4 f or feedst ocks to produce the aliphati cPoydrozexibon
fluids of the present invention has the follow ng additional advantages.
The feedstocks used to produce the aliphatic hydrocarbon fluids have | ower
i 0 sul phur content (1 to 15. ppm by wei ght as opposed to 100. to 2000 ppm
by weight in conventional fluid nmanufacture). The feedstocks have a | ower
aromatic content (3 to 30 vt % as opposed to the 15 to 40 wt % in
conventional fluid manufacture). The |ower sul phur content can avoid or
reduce the need to install deep hydrodesul phurisation units and al so

results in 15 le cti ion of the hydrogenation catal yst when
hydr ogenat i on isgﬁggﬁ?‘?gb@éoduce dearonmati sed grades.. The |ower aromatic

content al so di mnishes the hydrogenation severity required when producing
dearomati sed grades. [00_31}1 The non-dearomatised fluids al so have a | ower
nor mal par afod028] 20 cofkt fuid having the desivecidailing sarpe dnay ke obtaingd by n

w56 a5 oppeReiaotigte BRCHe Bt b il b ERBCER AR R ERERT: ur o). These
product s; have | ess odour, inproved |ow tenperature properties such as a

| ower freezing point and ﬁ)our point and in sone applications an i nproved
sol vency pol0830] The 2Bsowel esarielding fluidisdaving she gesirad mrgReriosaihe: wedi c

Comper at ur eohRyBhekEd T RADIELA 00K b ke b AhAR\ fveRiat 10"
03/ 074634 PEIHERIIhE Pré8entlihveAfidR lhaBhihef followingbdditional edesmtageserithen are

particularly useful as solvents for printing, inks ere, the high
pol ycyclic stasksi sedniceMroduss,the ali thphaawa%wéhwsff@\ﬂq Hewehk

resins.  TheghbHLPRoR{eht 31 %8 45 pbH byWeight as opposed to 100 to 2000 ppm by
weight in conventional fluid manufacture). The feedstocks have a lower
aromatic content (3 to 30 wt % as opposed to the 15 to 40 wt % in
conventional fluid manufacture). The lower sulphur content can avoid or
reduce the need to install deep hydrodesulphurisation units and also results in
15 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.

[0031] The non-dearomatised fluids also have a lower normal paraffin
20 content (3 to 10 wt % as opposed to 15 to 20 wt % in conventional fluid
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
25 dearomatised fluids also have a higher naphthenic content (70 to 85 wt % as
opposed to 50 to 60 wt %) and have improved low temperature properties

and improved solvency power.
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applications where they are subject to | ow tenperatures, such as drilling 5
fluids, since the low paraffinic content |owers their freezing tenperature.
The fluiwe caweieasef ul as extender oils or softeners in siPCToPogo=e®ml ant
conpositions. The fluids have the geheral benefit that their higher

Initial Boiling Point neans they are less volatile producing |ess
undesirabl e volatile organic conpounds and furthernore less fluid is |ost
due to evaporation. 10 [0033] Silicone seal ants are organopol ysil oxane
based conpositions hardenable at tenperatures below 50C in the presence of
wat er which may be derived fromhumd air. These conpositions, known as
RTV or silicone sealants, forman el astoner after hardening at room

t enperature ] icone eal a r d. ' S ' S or
wat er pr oof i W&% oduct ﬁ'gaﬁ'dl%gr §f m%&?$§§@el %Hhéﬁgg%oﬁgﬁ}rﬁﬁiﬂygﬁslgﬁgﬁ ry.
[0034] The ghilvbsrTer peintingtinkdWhess the ARhPsdIgEYdIchaphitisersit cohtent rasults

di hydroxy pol ydi organosi | oxane, one or several_reticul ating agents
cont ai ni ng iNRIMpreved: selvengy fXathe vekgiesiilss pehe nidiide udte adsghatsiedulofn

20, e PSS T s oL AR 40 B,

silicones cmigessincenBefiow prpaffinic cortept lowars aheir freeingetentperature. The
pol ysi | oxanes, such as a, 25 w trimethyl polydimqethyl sil oxanes, thi xotropy

agent s suchfluigs gye sigefil @ssexterderoilspigrftaness iy glicons sealagt SOMPESKINES: ber s
: (s . ¢ 30T .
Posever - expifig Mot ave fi68feR Beneliiial e fRGREE HuABaiRl] PER oS

CONFI RVATI QHeyChté MEs Oaltild Gaadicing HESS Lbd&8isablé 2/dl a8 Gjrgahicpduan poundsii ds

have been used_to nodify silicone sealants. However, although the
i ncor por at i ®Ad &ﬂhwawed%ﬁ%ﬂ\%@dﬁi%ﬁ%?@ eVARRFaQrr i stics such as
transpaggncy, paintability etc to be inproved, the

[0033] Silicone sealants are organopolysiloxane based compositions
hardenable at temperatures below 50°C in the presence of water which may
be derived from humid air. These compositions, known as RTV or silicone
sealants, form an elastomer after hardening at room temperature. Silicone
15 sealants are used as binders, moulding masses or waterproofing products

and are widely used in the construction industry.

[0034] The silicone sealant compositions primarily consist of an a, w
dihydroxy polydiorganosiloxane, one or several reticulating agents containing

20 more than two reactive groups per molecule, capable of reacting with water
and silanol groups and generally containing an accelerator.

[0035] In order to modify the characteristics of hardenable silicone
compositions for specific applications, non-reactive polysiloxanes, such as a,

25 w trimethyl polydimethylsiloxanes, thixotropy agents such as pyrogenic
" silica’s, mineral charges, biocides, UV absorbers, pigments, etc may be
incorporated. The non-reactive polysiloxanes are however expensive and

there is a need for less expensive alternatives.
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desirabl e higher boiling fluids have not had sufficient conmpatibility and
have 5 exuded out of the finished seal. The nore conpatible | ower boiling
al i phat i cwofoBwo7434 have been | ost due to, evaporation whi cirCadaPaged2¢ he seal
and can release undesirable volatilelzazraterial into the atnosphere. [0037]
An attenpt has previously been nmade to use organic to substances such as
adi pates, polybutenes, etc as plasticisers in silicone sealant
conpositions vul canising at roomtenperature. Cenerally, the | ack of
conpatibility of polysiloxanes with other raw materials does not all ow

har denabl e conpositions to be made containing a high quantity of organic

pl asticisers without |osing transparency and/or w thout exudation taking

place. 1o Wt " SRttt JEHS! Balle 6odh 400 FORRHP il  Shhians

pol ysi | oxa hey ave a’ | ow nolecu

vol atility tHeveverndesithougdm thensindorpb@tion pef ninssel  pbaponehter aillov8038]
Pol ysi | oxane based conpositions are products which. may be 20 stored in

t he absence cheragigfisiies, sigh akitEanIPareRsy. | priptadilRy catenkx ber impiaved tihet o
forman ela . . ul di r j: The
conposi ti Ongote%g:%%el ﬁ%rﬁoﬁf'@gﬁgg%ﬁv&hhgﬂ ﬁg(rj\o uf%@%ﬁp@c?rﬂ@éh@e i%ﬁﬁﬁg
agent and a gxadabdysut oftthelfimsiol eeall eShdanctencarppafibleHewer bojliagi dliphaticn t he

presence of hum dity. The retijcul ati ng aq_ent sed . may be %5 acet oxysi | anes,
al coxysi | andblidsahpMadheaihiast Qg ie leyaReration; woicn dawegesithe segiand can

pol ysi | oxanqsiebiuritidstap|e HIBHEERFLI S RS Birfbilorea, w di hydr oxy

pol ydi met hyl' si'Toxanes w a viscosity rangi ng between 1000 and 500000
nPas at 25C and a, w trinethyl pol ydi methyl sil oxanes with viscosities'
rangi ng between 50 and, 10 Q00 s at 25C. | RVATI Y WO 03/ 074634
bCTT EPO3/ 021887113 [ 0033] 2HRBUE ity oRievIGHely cBRORoRaN®: [ aUee citarai

and/or ti XQubihceBOSHER & HaPaths NPoHUBSRIY, SetBNES Qlashdiess! irt Ricone
and/ or pignents and/or

sealant compositions vulcanising at room temperature. Generally, the lack of

compatibility of polysiloxanes with other raw materials does not allow

hardenable compositions to be made containing a high quantity of organic

plasticisers without losing transparency and/or without exudation taking place.

15  When the organic products have a good compatibility with polysiloxanes, they

generally have a low molecular weight and a high volatility that renders them

unsuitable as permanent plasticisers.

[0038] Polysiloxane based compositions are products which may be

20 stored in the absence of humidity and which harden in the presence of
humidity to form an elastomer.  They are used as moulding or waterproofing
agents. The compositions contain polysiloxanes with silanol groups, a
reticulating agent and a catalyst which accelerates hardening of the
composition in the presence of humidity. The reticulating agent used may be

25  acetoxysilanes, alcoxysilanes, aminosilanes, oxysilanes, amidosilanes, etc.
The polysiloxanes with silanol groups used are preferably a, w-dihydroxy
polydimethylsiloxanes with a viscosity ranging between 1000 and 500000
mPas at 25°C and a, w trimethylpolydimethylsiloxanes with viscosities:
ranging between 50 and 10 000 mPas at 25°C.
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sol vents and/or antioxidant additives and be primarily used as

wat er proofing, 5 encapsul ating, nmoulding or coating materials. The charges
used are wpriabewabl y silicas, cal cium carbonates, quartz &Qu/EPHOTIAMCEOUS
earth's. [0040] The silicone conpositions of the present invention are
characterised by containing the fluids of the present invention as
extenders. 1o The fluids are preferably used in an anobunt of 5 to 50 parts
of the overall mxture. The conpositions thus obtained are characterised
by good conpatibility of the extender with the silicone and little |oss of
solvent due to evaporation. In addition the conpositions have good
stability during storage, they will rapidly cure and they have a good
resi stance to yellowing of the 15 hardened product. [0041] In a further
enbodi mrent the fluids of the present invention are used as new and

i nproved so 1[%%@ S. 320 T[r{é%ZJ;ompoéi%ﬁéO@é?%omélﬁl PAStcRSTS CAndibr tthiRoftbpgent

i nventi on, provi ded a solvent-resin conposition conprising a
resin conpoagenhtsdand/or bindling agents andfod rmneraie:h@rmandmﬁmmeats anwerf | ui d

' Becor dangeVanis ands AntRr R aUdRes Mt BF R L NER ik ro g U
present in bh%cgﬁ]éﬁﬁ APt drOTc@thH§| HifeBdls! heTﬁ@WQﬁéﬁgelsom}sed are
CONFI RVATI ON %3/074 PCT/ EP0O3/ 02128 14 [0044] In accordance with

a still nor ereferahlysauhasp,e@alcwm carbonales quantiz andhdiafgruaeequs eaR'ent in t he
amount 30% 80% by total volume of the conposition. s [0045] The fluids of
the present invention may be used in place of solvents currently used for

i nks, coati opnd t herHd kﬁihcdr@%bm}'im%utfdn@l dsf othet hrepents einventivieniaren may
be used to dissolve resins such as:
characterised by containing the fluids of the present invention as extenders.

10 The fluids are preferably used in an amount of 5 to 50 parts of the overall
mixture. The compositions thus obtained are characterised by good
compatibility of the extender with the silicone and little loss of solvent due to
evaporation. In addition the compositions have good stability during storage,
they will rapidly cure and they have a good resistance to yellowing of the

15  hardened product.

[0041] In a further embodiment the fluids of the present invention are

used as new and improved solvents.

20 [0042] In accordance with one aspect of the present invention, there is
provided a solvent-resin composition comprising a resin component dissolved
in the fluid of the present invention. The fluid component is typically 5-95% by

total volume of the .composition.

25  [0043] In accordance with a more limited aspect of the invention, the

fluid is present in the amount 40-95% by total volume of the composition.
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io a) acrylic-thernoplastic; b) acrylic-thernosetting; «c¢), chlorinated
rubber; d) epoxy (either one or two part); e) hydrocarbon (e.g., olefins,

t erpene rweiR®7468HSi n esters, petroleum 15 resins, counmaPCAEPIsCERRE,
styrene-but adi ene, styrene, nethyl-st¥ene, vinyl-toluene,

pol ychl oroprene, pol yam de, polyvinyl chloride and isobutylene); f)
phenolic; g) polyester and, alkyd; 20 h) polyurethane; i) silicone; |)
urea; and, k) vinyl polymers and pol yvinyl acetate as used in vinyl
coatings. 25 [0047] It is to be appreciated that this |ist does not include
all resin types. Oher resin types are intended to be enconpassed by the
scope of the present invention. CONFI RVATI ON COPY WO 03/ 074634

PCT/ EP03/ 02 15 [0048]_ The type.nof ific i cati - whieh th
ol vents andfO4bi vent 1 cbenriristhgBia SR ThHISCURRBH HcP oF de i a5 e
coatings, eh&aiigisc qsrReEhE iiANShaNdmonKE - 367L80%ObyFastat oadlungs éfhehe

m xture preferably has a high resin content, i.e., a resin content of
20% 60% by ¢empesitioror inks, the mixture preferably contains a | ower
concentration of the resin, i.e., 5% 30% by volune. In yet another

enbodi nent, various pignents or additives may be added. 10 [0050] The

fornmul at s ongpguan be uge@ figidel eRthepresemoiiviention may baeusadeirm\pidcefof
hydr ocarbons or in the. formulation of coati ng[s or inks.
solvents currently used for inks, coatings andthe like.

[0046] The fluids of the present invention may be used to .dissolve
resins such as:
10 a) acrylic-thermoplastic;
b) acrylic-thermosetting;
c) chlorinated rubber;
d) . epoxy (either one or two part);
e) hydrocarbon (e.g., olefins, terpene resins, rosin esters, petroleum
15 resins, coumarone-indene, styrene-butadiene, styrene, methyl-styrene,
vinyl-toluene, polychloroprene, polyamide, polyvinyl chloride and
isobutylene);
f) phenolic;
g) polyester and alkyd;
20 h) polyurethane;
i) silicone;
)] urea; and,
k) vinyl polymers and polyviny!l acetate as used in vinyl coatings.

25 [0047] It is to be appreciated that this list does not include all resin
types. Other resin types are intended to be encompassed by the scope of the

present invention.
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[ 0051] The fluids of the present invention may al so be used in cl eaning
conpositions such as for use in renoving ink, nore specifically in renoving
15 i nk frwmopti4s84 ng nachi nes. [0052] In the of fset i ndus®PCy/EPO3/0H28/€ery
inmportant that ink can. be renoved qtickly and thoroughly fromthe
printing surface without harmng the netal. or rubber conponents of the
apparatus. Further there is a tendency to require 20 that the cleaning
conpositions are environnmentally friendly in that they contain no or
hardly any aromatic vol atile, organic conpounds and/ or hal ogen containing
conpounds. A further trend is that the conpositions fulfil strict safety
regul ations. 25 [0053] In order to fulfil the safety regulations, it is

it
preferred that the c ositions have a fl.as oi.n f. 2 nor e
preferably a0948lsh po s%?e 1(80@%9'{?%@'” ﬁ%’ﬁs ﬁP}qu}'?'gghSp%QﬂegtgngQgs t he
fluids safe S t 5P e SHrREAAE iRithtiehe mayObE! RMET 140 EEEINYY,
03/ 074634 Péﬂ€36g§%glggﬁd%6bf[)g%%i{]s The fII ui ds ofm this invention arrtlaggé)l o)
useful as drdedrimgcbmpasitionsranciésSenbodi ment, the invention relates to a

drilling fluid having the fluid of this invention as a continuous oil
phase. In another enbodinent, this invention relates to a rate of

penet r at kon rgaancer CREMEbLSlRS the PRikiurg Optef@auBoHas $ hidiasesihavomtent,he
fluid of 'st hi[s i nvention di spe?%ed t her ei n%EéOOSS?DDi | 1'ing fluids used for

of fshore or ien-ahesin cospentceli 2Q%hE0ledy velums:hiFer inkss dap mikiuge preferably
bi odegr adabi | I”;%ES%W?{(; Crfcgtngé'.ti%téf’thgcr%'sg‘ﬁq_léwg%t-ﬁ@% bﬁl%ld{ﬁlgﬁk J§f¥é(;[| sual

sheen credef® consi dered’as candidatée’ i o r the

manuf act ur ergrithél émbbaiméntuiaidousd pigasishits iopmdditivesdeaybediddeddri | 1ing need
to possess acceptabl e physical attributes. These generally include
viscosity's of less than 4.0 ¢St at 40C, flash point of 100C or greater

Spgbe‘; ?{183(:%6'5(}?6“ herrRRRAAALHGHS cal B ud BsScleiting tomBsitichiefor thBese

removal of hydrocarbons or in the formulation of coatings or inks.

[0051] The fluids of the present invention may also be used in cleaning
compositions such as for use in removing ink, more specifically in removing

15 ink from printing machines.

[0052] In the offset industry it is very important that ink can be removed
quickly and thoroughly from the printing surface without harming the metal or
rubber components of the apparatus. Further there is a tendency to require
20 that the cleaning compositions are environmentally friendly in that they
bontain no or hardly any aromatic volatile organic compounds and/or halogen
containing compounds. A further trend is that the compositions fulfil strict

safety regulations.

25  [0053] 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 100°C or more. Such high flash points makes the fluids safe for

transportation, storage and use.
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have typically been only attai nable through the use of expensive synthetic
15 fluids such as hydrogenated pol yal pha ol efins, as well as unsaturated

i nt ernal woloabi4ss4 and | i near al pha-ol efins and esters. ThesE/Empaesi es are
provi ded by sonme fluids of the presebi invention, the products having a
boiling range in the range. 235C. to 300C (ASTM D-86) being preferred. 20
[0056] 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. At the sane tinme water-based fluids may contain oi
and oil- based fluids may contain water. 25 [0057] Water-based fluids
conventionally include a hydratable clay, suspended in water with the aid

f i tabl fact | si fi Lk b I I'ts,
H cont 1ol MUSk o ana i hG" dbBrChh HL e HRERY G5 clifhu SHLE, AP
the conti nUoNS ght, the ifrtivhaleres ke adiriiy flaid Ky MTUIANABRY WO
03/ 074634 P E 3/02128 " 17 usual ly present in an anount of .at |east 50%

of the entiinventiorpasia iconfinupupoil phaseat i anotar enbodignent this IRRRIPN o

enhance lubricity. [0058].We h Q . i.d S

i nventi on aYRAtes R4 tf?E%LBHeﬁeﬁé@?ﬁ|elﬁrp‘%”§|gﬂc8§@2'5‘m¢3 i g%rﬂ nalt@ :a%g&gl
hydrocarponphhdd Hadih ttl"i@flui‘cpﬁlttihmli@%n%}ﬁa%ﬁei@mme‘rémldS typical l'y include
ot her conponents such as clays to alter the viscosity, and enul sifiers,

gal l ants, weighting agents and other additives.. Water nay be present in
greater or r anopn; oy ) : % the
entire corrpt@%gfon; i bp'mggﬂﬁlgggﬁ%gggﬁpﬁ%%&f%%?Q?ngbgﬁ%ag@ﬁtg[%t%?e fluid
i's often reggiibpdadsepisblenbictlegradabilitysibuman,. ecodoxisiy,e ecomcoumulationsi on.
In invert emulsion fluids, the arré)un,t o{ ter iE? tcﬁg.gally ug téx a%out 40
wt % based @nd dagk af visuphgheemicee sntials 1ardhem t,Re ¢aisidergdias GRAIIEIE ng up
the r emp ndfiqditof fifs Meltuffacther G Hing MEG8IANdtiBon OfuiliS @588 an Krilfriy
fluids the present | Vet on )

need to possess acceptable physical attributes. These generally include

viscosity’s of less than 4.0 ¢St at 40°C, flash point of 100°C or greater and, for

cold weather applications, pour points of -40°C or lower. These properties

have typically been only attainable through the use of expensive synthetic

15 fluids such as hydrogenated polyalpha olefins, as well as unsaturated internal
olefins and linear alpha-olefins and esters. These properties are provided by
some fluids of the present invention, the products having a boiling range in

the range 235°C to 300°C (ASTM D-86) being preferred.

20 [0056] Drilling fluids may be classified as either water-based or oil-
based, depending upon whether the continuous phase of the fluid is mainly oil
or mainly water. At the same time water-based fluids may contain oil and oil-

based fluids may contain water.

25 [0057] Water-based fluids conventionally include a hydratable clay,
suspended in water with the aid of suitable surfactants, emulsifiers and other
additives including salts, pH control agents and weighing agents such as

barite. Water constitutes the continuous phase of the formulated fluid and is
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Is that they possess |ow | evels of normal paraffins and exhibit good

bi odegradability and | ow toxicity. Further they have | ow pour points
conpar ed wom®3ot4s84¢ products made from vacuum gas oil feed®CTEPe3/02198 scosity
does not increase rapidly with decre#ding tenperature and therefore they
di sperse 20 nore rapidly in the cold water conditions found in deep sea
environnents and northern climates. Therefore drilling fluids based on the
present invention typically do not need to be stored in heated areas, even
in cold weather climtes. 25 [0060] The fluids of the present invention
may al so be used as netal working fluids together with traditional
additives, such as extrene pressure agents, antioxidants, biocides and

enul sifiers if the |ubricants are t e_u aqueous .ons... The use
of the flui ysughy PF%SWé’%@Htamﬂ'v}%?f?%ﬂeﬁﬁéﬁ&{"sgfsﬁhﬁ% Eeihstigh min

undesi r abl e Ja8lQiH1S of bft Bte SBhRied a8Ged s chRanics!RBricap! e  CONFI RVATI ON COPY
WO 03/074634 PCIT/ EPO3/ 02128 18 evaporation. The fluids nay also be used in

| ubricants that are operational at |ower tenperatures. The products of

breferred alleh ge blfR: RgvenyBy k' P il BFitne, REFSBHY, YSHE e,
printingsi nigaph Ay USETOTRA | SIEBaset? @S l@lé\ﬁﬁ%léahﬁﬁbcbm flod | asrgheanges

235C to. 265C, 260C to 290C and 280C to 315C. Fluids preferred for use as
drilling fl gpotinkeuse pbasei nthesentidgs dypigatycindude @literagempoeiist sucipaes.

S6C. 260 EiBoncateEBS sl dnd YRR, b S RRTg fing doeritcahd
ext enders f @thér additves.s Yuhientrmay dei mesbnt In geatengefesser aPRGits DR GHIT,

260C to 290C, 280C to. 315C or 300C tg 360C., Fluids . preferred as viscosity
depr essant s UsballpBe, be drpater than §8% chthe eplite ¢rmROsiEEN if MeCrethgeakautossC

to 265C’10 26q6% R/a%@lnlg’pr@(g& e AdiaGs Yn referred to as an invert emulsion, i.e. a
water-in-oil emulsion. In invert emulsion fluids, the amount of water is
typically up to about 40 wt % based on the drilling fluid, with the oil and the
additives making up the remainder of the fluid.

15 [0059] One advantage of the use of the fluids of the present invention
is that they possess low levels of normal paraffins and exhibit good
biodegradability and low toxicity. Further they have low pour points compared
to other products made from vacuum gas oil feeds. Their viscosity does not
increase rapidly with decreasing temperature and therefore they disperse

20 more rapidly in the cold water conditions found in deep sea environments and
northern climates. Therefore drilling fluids based on the present invention
typically do not need to be stored in heated areas, even in cold weather

climates.

25 [0060] The fluids of the present invention may also be used as metal
working fluids together with traditional additives, such as extreme pressure
agents, antioxidants, biocides and emulsifiers if the lubricants are to be used
as aqueous emuisions. The use of the fluids of the:present invention results

in a reduction of undesirable odours, less solvent loss due to undesirable
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15 300C to 360C. [0062] A fluid of the present invention is illustrated by
reference to the follow ng Exanple 1. 20 Exanple 1 [0063] A vacuum gas oil
st ream hawprg/ot4ses f ol | owi ng typi cal conposition was hydr @craPk@a128
fracti onated and then hydrogenated: ASIM D1160 Distillation |IBP 250 C FBP
575 C Specific Gavity 0.92 Aromatics wt %1 ring 19 2 rings 17 3 rings
10 4 rings 9 Total 55 Unidentified wt %4 CONFI RVATI ON COPY WO 03/ 074634
PCT/ EP03/ 02128 19 Naphthenes wt % 1 ring 3 2 rings 5 3 rings 4 4 rings
4 Total 16 Paraffins wt % 11 |Iso Paraffins wt % 14 Sul phur wt % (ASTM
D2622) 2.1 (1) (1) the 2.1 wt% of sul phur is contained within the wt %
given for the various chemcal famlies; JBP means Initial Boiling Point;
> FBP means el\zlégglrat%%l. |'|'rr\]<§fh|13%'snrtnay also be used in lubricants that are operational at
lower temperatures. The products of this invention may be used for

aluminium rolling.

5 [0061] 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 235°C to 265°C, 260°C to 290°C and 280°C to 315°C. Fluids
preferred for use as drilling fluids have boiling ranges of 235°C to 265°C and
260°C to 290°C. Fluids preferred for metal working having boiling ranges of

10 235°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 having boiling ranges of
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 of 235°C to 265°C, 260°C to 290°C, 280°C to 315°C and

15 300°C to 360°C.

[0062] A fluid of the present invention is illustrated by reference to the

following Example 1.

20 Example 1
[0063] A vacuum gas oil stream having the following typical

composition was hydrocracked, fractionated and then hydrogenated:

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
Unidentified wt % 4
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[ 00641 A typical

The conditions in the two reactors were as.

Pressur e WBa304680 14200 LHSV, hr

hydr ocracker containing two reactors R
follows: R
0.98 0.89 TGR NnB/v PEgFEPL94A28 10LHSV

and R2 was used.
R2 Tenp. C 378 354

is Liquid Hourly Spare Velocity TGR i Treat Gas Ratio NnB/v is nornal

cubic netres of hydrogen gas per
hydr ocr acked product was fractionated in a cl assi cal
different cuts (lights,
CONFI RVATI ON COPY WD 03/ 074634 PCT/ EP03/ 02128 20 cut,
cut which was used in this invention had
ASTM D86 C I BP 244 5% 261 10% 268 20% 277 30%

mat eri al
properties:

Distillation

litre of

kerosene nmateri al

cut, .

liquid feed 15 [0065] The

fractionator into
di esel materi al
bottons). The diesel

the follow ng typical

286 40% 294 50% 3

RapRgfiatii 7,707 326807330 900 356
2rings 5
3rings 4
4rings 4
Total 16

Paraffins wt % 11

Iso Paraffins wt % 14

Sulphur wt % (ASTM D2622) 2.1 4]

(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.

[0064] A typical hydrocracker containing two reactors R1 and R2 was

used. 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®/v 1588 1948
10
LHSV is Liquid Hourly Spare Velocity
TGR is Treat Gas Ratio
Nm?3/v is normal cubic metres of hydrogen gas per litre of liquid feed
15 [0065] The hydrocracked product was fractionated in a classical

fractionator -into different cuts (lights, kerosene material cut, diesel material
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95% 368 FBP 370 Fl ash Point, C (ASTM D-93) 113 Density, g/m 15C (ASTM
D-4052) 0.8558 Aniline Point, C (ASTMD-61 1) 75.3 Viscosity, cSt 25 C
(ASTM D- MB)03/87434 Vi scosity, cSt 40 C (ASTM D-445) 4.98 Ppreuigras021kC, ny/ |
(ASTM D-4045) 8 Bronmine Index, ng/1l @WO(ASTM D-271 0341 Chem cal
Conmposition n-Paraffins, wt %7.2 Ilso-Paraffins, t % 17.6 Aromatics, W
% 18.4 Naphthenes, wt %56.7 1-ring 18.5 2-rings 18 3-rings 13.9
4-rings 6.3 Carbon nunber distribution wt %C13 11.1 Cl4 10.7 C15 11.5
Cl6 10.8 Cl7 9.9 (Cl18 9.3 (Cl98.1 06 (1 7.8 C25.3

cut, bottoms). The diesel material cut which was used in this invention had

the following typical properties:

Distillation
ASTM D86 °C IBP 244
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 D-93) 113
Density, g/ml 15°C (ASTM D-4052) 0.8558
Aniline Point, °C (ASTM D-611) 75.3
Viscosity, ¢St 25° C (ASTM D-445) 7.63
Viscosity, ¢St 40° C (ASTM D-445) 4,98
Sulphur MC, mg/l (ASTM D-4045) 8
Bromine Index, mg/100g (ASTM D-2710) 341
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
Cc19 8.1
C20 6
C21 7.8
C22 5.3
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CONFI RVATI ON COPY WD 03/074634 PCT/ EP03/02128 21 C23 4.2 (C4 2.9 (C25 1.6
C26 0.6 C27 0.2 [0066] The chem cal conposition is neasured by the
nmet hods oweamsiobsed previ ously, the aronmatics bei ng detern mea/Hry3/bategii d
chr omat ogr aphy and the. carbon nunber2di stribution by GC assum ng that,
5 exanple, all products between the m d point between the nCl3 and nCl4
peaks and the nCl4 and nCl4 peaks are Cl4 material. [0067] The hydrocracked
di esel was fractionated to produce different cuts being O to 40 vol % 40
vol %to 75 vol. % 40 vol %to 95 vol %and 50 to vol %to 95 vol % of

t he hydrocracked diesel. [00681 These cuts were then hydrogenated using the
followng conditions: Tenperature: 200C, is Pressure: 2700 kPa; Liquid.
Hourly Space Vel oci try:—+—hr——Treag $as Ratio—200normgcubiic netre of
hydr ogen. gas per lijtre of [|iqui dciged. 20 [00691 {The pigpertli es of the
materials obtained are set out in dable 1. Table || Hydrggenatied

Hydr ogenat ed Hydrogenat ed Hydrogengted Hydrocrackgte Hgpdr ocrackate
Hydr ocr ackat e Hydrograckate Dieset2Di esel Diesel D) eselp.20-40% Vol une

40- 75% 40- 95% 50- 95%

[0066]
described previously,

for

The chemical composition is measured by the methods
the
chromatography and the carbon number distribution by GC assuming that, for

aromatics being determined by liquid
5 example, all products between the mid point between the nC13 and nC14

peaks and the nC14 and nC14 peaks are C14 material.

[0067] The hydrocracked diesel was fractionated to produce different
cuts being 0 to 40 vol %, 40 vol % to 75 vol %, 40 vol % to 95 vol % and 50

10 vol % to 95 vol % of the hydrocracked diesel.
[0068] These cuts were then hydrogenated using the following
conditions:
Temperature: 200°C;
15 Pressure: 2700 kPa;
Liquid Hourly Space Velocity: 1 hr'";
Treat Gas Ratio: 200 normal cubic metre of hydrogen gas per litre of
liquid feed.
20  [0069] The properties of the materials obtained are set out in Table 1.
Table 1
Hydrogenated | Hydrogenated | Hydrogenated | Hydrogenated
Hydrocrackate | Hydrocrackate | Hydrocrackate | Hydrocrackate
Diesel Diesel Diesel Diesel
0-40% Volume 40-75% 40-95% 50-95%
cut Volume cut Volume cut Volume cut
HHDO0-40 HHD40-75 HHD40-95 HHD50-95
DISTILLATION
RANGE
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cut Vol une cut Volunme cut Volunme cut HHDO 40 HHD40- 75 HHD40- 95 HHD50- 95

DI STI LLATI ON RANGE CONFI RVATI ON COPY WO 03/ 074634 PCT/ EP03/ 02128 22 ASTM
D86 237 3906 030%46342 | BP 262 313 324 331 50% 287 342 364 P8e&EPoyBR2%Ani | i ne
Point C 75.6 88.6 91.2 92.8 ASTM D6122 Saybolt colour 30 18 16 Density @
15C, 0.8423 0.8468 0.8472 0.8476 g/m ASTM D4052 Viscosity @25C - cSt
4,12 10.32 12.4 13.77 ASTM D445 2.96 0.52 7.65 8.38 @40C - cSt ASTM D445
Fl ash Point - ASTM 100 154 154 162 D93 Refractive Index @1.46 1.4636
1.464 1.4642 20C COLD PROPERTIES -40 -12 -6 -3 Pour Point C

ASTM D86 237 308 305 312
IBP 262 313 324 331
50% 287 342 364 366
FBP
Aniline Point °C 75.6 88.6 91.2 92.8
ASTM D611 '
Saybolt colour 30 18 16
Density @ 15°C, 0.8423 0.8468 0.8472 0.8476
g/ml
ASTM D4052
Viscosity
@ 25°C — cSt 4.12 10.32 12.4 13.77
ASTM D445 2.96 0.52 7.65 8.38
@ 40°C — ¢St
ASTM D445
Flash Point — ASTM 100 154 154 162
D93 .
Refractive Index @ 1.46 1.4636 1.464 1.4642
20°C
COoLD
PROPERTIES -40 -12 -6 -3
Pour Point °C
ASTM D97 not tested not tested +5 +7.5
Freezing Point °C
ASTM D2386 not tested not tested +2.5 +5.5
Cloud Point °C
ASTM D5772 :
Wt % Aromatics by 0.0042 0.184 0.19 0.2
uv
Composition, wt%
Normal Paraffins 6 7.4 6.1 8.4
ISO Paraffins 15.1 20.9 23.2 23.4
Total Aromatics 0 : 0 0 0
Total Naphthenics 78.9 71.7 68.7 68.2
1-ring 25.3 22.9 24.8 24.6
2-rings 31.5 20.5 21.5 20.6
3-rings 19.5 17.6 14.2 13.6
4-rings 2.6 10.7 8.3 8.5
5-rings 0 0 0 0.7
6 rings 0 0 0 0
Carbon No.
distribution
Capillary Column wt
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ASTM DO7 not tested not tested +5 +7.5 Freezing Point C ASTM D2386 not
tested not tested +2.5 +5.5 Coud. Point C ASTM D5772 W % Aromatics by
0.0042 0.wBH3074634 0. 2 UV Conposition, wt % Normal Paraffi RETEPII/ER1E8 1 8. 4
| SO Paraffins 15.1 20.9 23.2 23.4 To2al Aromatics 0 0 O O Tot al

Napht henics 78.9 71.7 68.7 68.2 1-ring 25.3 22.9 24.8 24.6 2-rings 31.5
20.5 21.5 20.6 3-rin s 19.5 17.6 14.2 13.6 4-rings 2.6 10.7 8.3 8.5
5-rings 0 0 0 0.7 6 rings 0 0 0 0O Carbon No. distribution Capillary
Col um wt CONFI RVATI ON COPY WO 03/074634 PCT/ EP03/02128 23 (C13 13.8 Cl4

16.2 C15 26.8 C16 22.9 1.2 3.1 0.7 Ci17 16.7 15.3 12.4 6.6
%
C13 13.8
C14 16.2
C15 26.8
C16 _ 22.9 1.2 3.1 0.7
C17 16.7 15.3 12.4 6.6
C18 3.5 254 16.1 13.9
C19 0.1 24.3 15.8 16.7
C20 ' 17.7 13.7 15.7
Cc21 ' 9.7 12.4 14.8
C22 : 4 10.7 12.6
C23 1.6 8.1 9.7
C24 0.6 4.7 5.6
Cc25 0.2 2.1 2.6
C26 0.7 0.8
Cc27 0.2 0.3
[0070] The HHD 0-40 is suitable for use as drilling fluid.
[o071] Example 2 illustrates the use of the fluids of the invention as

5 silicone extenders for an acetoxy silicone sealant, sold by Bayer under the
tradename Silopren, Rezeptur WWB 14057.

Example 2
[0072] The Hydrogenated Hydrocrackate Diesel used are the cuts

10 described in Example 1. They will be referred to as HHD followed by the
figures of the volume cut, thus HHD 40-75, HHD 40-95 and HHD 50-95 refer
to the 40-75% cut, the 40-95% cut and the 50-95% cut respectively.

[0073] The compatibility of the products with the silicone sealant were
15 evaluated in formulations containing 25-30-35-40 wt % of the extender. The
evaluation is performed manually, using a polyethylene bag. First the silicone
sealant is placed in the bag and then the extender is added,; the two

components are kneaded manually until a homogeneous mixture is obtained.
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Cl8 3.5 25.4 16.1 13.9 C19 0.1 24.3 15.8 16.7 C20 17.7 13.7 15.7 (C21 9.7
12.4 14.8 (C22 4 10.7 12.6 (C23 1.6 8.1 9.7 (C4 0.6 4.7 5.6 25 0.2 2.1
2.6 C26 WO03074634 C27 0.2 0.3 [0070] The HHD 0-40 is sui ab/Epo/ai128ise as
drilling fluid. [0071] Exanple 2 illugtrates the use of the fluids of the
invention as 5 silicone extenders for an acetoxy silicone sealant, sold by
Bayer under the tradenane Silopren, Rezeptur WA 14057. Exanple 2 [0072]
The Hydrogenated Hydrocrackate Di esel used are the cuts 10 described in
Example. 1. They will be referred to as HHD followed by the figures of the
vol ume cut, thus HHD 40-75, HHD 40-95 and HHD 50-95 refer to the 40-75%
cut, the 40-95% cut and the 50-95% cut respectively. [0073] The

C o ot Bl byl 48 i B8R 3570k MB G 3B o o
eval uati on itheRRikfupe Viesh paSkEd lout of e dag dimb epblybtiyteritaghedtl r Atsgdopd
silicone sealant is placed in the ba?- and then the extender is added; the

two conpondiystaylen gt gvanitorn @ppliadion omerdhemans ohithe wpixtyre. A
he. pol yet hyTRTPASY SRECPR AN b T SAona T 484 Moite iSArBIRdSal kbl
was pushgd digapob gusheldint dotaothickpelsgasf(2irene Bhigds wah ssdiskraf the mixture
of a diameter of 10cm and thickness of 2mm is obtained. This disk is then left
between the two polyethylene sheets at room temperature for two days until
vulcanisation of the sealant has taken place and the polyethylene sheets can
be removed from the (hardened) disk.
10
[0074] The optical properties and the compatibility of the fluid with the
sealant are then judged visually. The resulis are in Table 2.
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pol yet hyl ene sheet was then applied on top of the heap of the m xture. A
glass plate is placed on top of the second sheet and a force is applied so
the 5 heawoiog/opwdhed flat to a thickness of (2mr). I|n thi eCrBpPon0dREk oOf
the m xture of a dianmeter of 10cm an@ t hickness of 2mmis obtained. This
disk is then left between the two pol yethyl ene sheets at roomtenperature
for two days until - vul canisation of the sealant has taken place and the
pol yet hyl ene sheets can be renoved fromthe (hardened) disk. 10 [0074] The
optical properties and, the conpatibility of the fluid with the sealant
are then judged visually. The results are in Table 2. CONFI RVATI ON COPY WO
03/ 074634 PCT/ EP03/ 02128 25 Table 2 Extender addition D sk aspects after 7

days Room Tenperature Transparency Exydaiden Colour 25 wt % HHD 40-75 NT
NT NT HHD 40-95 NT NT NT HHD 50-95 ctear *+ no 30 w % HHD 40-75 clear +
no no HHD-40-95 ¢lear—++r+no—HHD-50-95—¢clenr W% : 3
clear ++ 4 BXENORRAGALOR | anedAick asDeets,aen £ JaVEk : , ¢
+++ white| 40wt % Transparency Exudatio Colour
25 wt %
HHD 40-75 NT NT NT
HHD 40-95 NT NT NT
HHD 50-95 clear + no
30 wt %
HHD 40-75 clear + no no
HHD 40-95 clear ++ + no
HHD 50-95 clear +++ no
35 wt %
HHD 40-75 clear ++ + no
HHD 40-95 transparent ++ whitish
HHD 50-95 non-transparent +++ white
40 wt %
HHD 40-75 clear +++ + no
HHD 40-95 non-transparent +++ white
HHD 50-95 NT NT NT

10

15

NT = Not Tested

+ = some
++ = more

+++ = severe

RESISTANCE TO ULTRA VIOLET LIGHT

[0075]

out above was measured as follows:

[0076]

lamp) for a period of 8 weeks.

The resistance to ultra violet light of the disks obtained as set

The disks are exposed to ultra violet light (using an ultra violet

In order to have a reference, the disk is

divided in two equal portions. One half is exposed to ultra violet light, and the

other half is covered with aluminium foil and a glass plate, blocking the ultra
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HHD 40-75 clear +++ + no HHD 40-95 non-transparent +++ white HHD 50-95 NT
NT NT NT = Not Tested 5 + = sone ++ = nore +++ = severe RESI STANCE TO
ULTRA VI vBD3kr4sil 10 [0075] The resistance to ultra violpeta/EPogiiti2of t he
di sks obtained as. set out above was2treasured as follows: [0076] The di sks
are exposed to ultra violet light (using an ultra violet 15 lanp) for a
period of 8 weeks. In order to have a reference, the disk is divided in
two equal portions. One half is exposed to ultra violet light, and the
other half is covered with alumniumfoil and a glass plate, blocking the
ultra CONFI RVATI ON COPY WD 03/ 074634 PCT/ EP03/ 02128 26 violet |ight.

After 2,4 and 8 weeks, the disks are inspected visually and the effect of

the ultra vi J i ghty - r t ~EXPO Nl S are
set out in' TADEL hEShieh ZPIRE Binédd, die ke BER RSO wishefy RS, 5
Ext ender O igffarlof ths pitet vielet Hghtlis Gorfgared b €as non-exlposed hillys @ RT no
exudati on exudation + exudation + (Refer : Table col ourless col ourless

col ourl ess
The results are set out in Table 3.

5 Table 3
HHD 40-75 HHD 40-95 HHD 50-95
Wt % 30 30 25
Extender
Original
Aspect after 7 clear +. clear.++ clea}r
days @ RT no exudation exudation + exudation +
(Refer : Table colourless colourless colourless
2)
After 2 weeks
Y slightly hazy slightly hazy slightly hazy
colourless colourless colourless
greasy touch
Non-UV clear clear + clear
colourless colourless colourless
After 4 weeks
UV slightly hazy slightly hazy slightly hazy
colourless colourless colourless
greasy touch
Non-UV clear clear + clear
colourless colourless colourless
After 8 weeks
UV slightly hazy hazy slightly hazy
colourless colourless colourless
greasy touch
Non-UV clear clear + clear
colourless colourless colourless

10

[0077]

RT = Room Temperature

The weight and volume loss of the hardened sealant was also
tested using 1ISO 10563:1991 test method entitled Building construction -

Sealants for joints - Determination of change in mass and volume.
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2) After 2 weeks UV slightly hazy slightly hazy slightly hazy colourless
col ourl ess col ourless greasy touch Non-UV clear clear + clear colourless
col our | eswomaloowsd ess After 4 weeks UV slightly hazy sli gotrippoheays
slightly hazy colourless colourless 2blourless reas touch Non-UV clear
clear + clear colourless colourless colourless After 8 weeks UV slightly
hazy hazy slightly hazy colourless colourless colourless reas touch
Non- UV cl ear clear + clear colourless colourless colourless RT = Room
Tenperature 10 [00771 The wei ght and vol une | oss of the hardened seal ant
was al so tested using | SO 10563: 1991 test nethod entitled Buil ding
construction - Sealants for joints - Determ nation of change in mass and
vol ume. CONFI RVATI ON COPY WD 03/ 074634 PCT/ EP03/ 02128 27 In this test
speci nens consisting of netal rings filled with the sealant to be tested
are subm tt gg thes texBpgeRimendiconsisting dfometat warigadfilledmédthathe sealdheto be
di fferences between the mass and/ or vol unes of the test specinens before
tested are submitted to room temperature and to elevated tgmperature. he
differences between the mass and/or volumes of the test specimens before

5 and after exposure to the temperatures is recorded.

[0078] Three metal rings (non-corrosive material, outer diameter: 34
mm, inner diameter: 10 mm, height: 10 mm, with a hook attached) are
prepared for each property to be tested. Each unfilled ring is weighed in air
10 (mass m1) for the volume test, also in a test liquid (mass m2). The test liquid
consists of 300 ml demineralised water containing 2 mi liquid soap (wetting
agent). The rings are then filled with the sealant to be tested, care being
taken that no air bubbles are formed and that the sealant is pressed to the
inner surface of the metal ring. The sealant should be trimmed so that it is flat
15 with the upper ring of the metal rings. . Each filled ring is then weighed in air

(mass m3) and in the test liquid (mass m4).

[0079] After preparation and weighing the test specimens are
suspended and stored under the following conditions:
20 a. 28 days at (23 £ 2)°C and (50 + 5)% relative humidity.
b. 7 days at (70 x 2)°C in a ventilated oven.
c. 1day at (23 £2)°C and (50 £ 5)% relative humidity.

[0080] The specimens are immediately weighed following the period of

25  storage (mass mb) in air and (mass m6) in test liquid.

[0081] Steps a, b and ¢ are performed sequentially so that only 1

series of rings is prepared.
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5 and after exposure to the tenperatures is recorded. [0078] Three netal
rings (non-corrosive material, outer dianmeter: 34 nmm inner dianeter: 10
nm hei ghw0 02074883 . Wi th a hook attached) are prepared f@cTERodioyeoperty
to be tested. Each unfilled ring is w8 ghed in air io (mass m) for the
volune test, also in a test liquid (mass n2). The test liquid consists of
300 M dem neralised water containing 2 m liquid soap (wetting agent).
The rings are then filled with the sealant to be tested, care being taken
that no air bubbles are fornmed and that the sealant is pressed to the

i nner surface of the netal ring. The seal ant should be trimred so that it
is flat 15 with the upper ring of the netal rings. . Each filled ring is

t hen wei ghedchp®itlon ARRERpIERSIoASE leBulidie test liquid (mass md). [0079]
After pr eparm_mﬁr‘g%rh@'rﬁé"mpem mens are suspended and stored
under the, f[90B2i ng cdhdipercertage@hanglsn degss iatcal@tated)ds falidws50  5) %

relative humdity 7 _day ventil ated oven. c¢. 1 day at
(23 2)C and (50 Dgt%'?%ﬁ%rl(r@a'ﬁ'éﬂ@“@ﬁg 08@@] The speci mens are
i medi at el y ‘Y\ﬁé%?ébrfté’ é%%ﬁ%eirh@olﬂﬁ{é %dcé?éula?e‘aééfefd@% (mass mb) in air
and (mass n6). in test |iqui 81l] Steps a c are perforned
sequenti &l ly so that o@lejlalvollsme|=e£(m5 mﬁhgémBsmﬁ))e/p(e(rréﬂmm\{lﬁhRMﬁQm COPY
WO 03/ 074634 PCT/ EPO3/ 8&@128' 28 Cal cul ati on and expression of results :
[0082] The percent age nge in mass is calculated as follows: Delta nass
(nmb-mB8) / (nmB-m) * 100; The percentage change in volune is calculated as

flggl ows: 5 Dghsy VOl UMeng ré&ulRs #®)set duftn Thble 4. ((M8-ma) - (ni - n2)) *

10 Table 4
30 wt % FLUID 7 days @ 70°C 7 days @ RT and 28 days @ RT
7 days @ 70°C and
7 days @ 70°C
and 1 day RT
Air Water Air Water Air Water
HHD, 40-75,
% Mass change | -20.841 -20.775 -16.495
-20.434 -23.259 -15.922
-18.884 -19.471 -17.556
Average % Mass | -20.05 -21.17 -16.66
change
% Volume change -22.894 -23.541 -
-22.935 -25.456 19.041
-20.477 -21.939 -
Average % -22.10 -23.65 18.390
Volume change -
20.107
-19.18
HHD, 40-95,
% Mass change | -12.298 -13.505 -13.653
-11.085 -12.901 -13.321
-10.180 -10.453 -14.367
Average % Mass | -11.19 -12.29 -13.78
change
% Volume change -13.682 -15.276 -
-12.414 -14.803 15.808
, -11.433 -12.092 -
Average % -12.51 -14.06 15.582
Volume change ‘ -
16.789
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[0083] The results are set out in Table 4. 10 Table 4 30wt %LU D 7days@0C
7days @RTand 28 days @RT 7 days @70C and 7 days @70C andlda.RT Air

Wat er Al rwQaBer468i r Water HHD, 40-75, % Mass change - 20. 8CI/EPAD0217H
-16.495 -20.434 -23.259 -15.922 -182884 -19.471 -17.556 Average % Mass
-20.05 -21.17 -16.66 change % Vol ume change -22.894 -23.541 - -22.935
-25.456 19.041 -20.477 -21.939 Average %-22.10 -23.65 18.390 Vol une
change - 20.107 -19.18 HHD, 40-95, % Mass change -12.298 -13.505 -13. 653

-11.085 -12.901 -13. 321

-10. 180 -10.453 -14. 367 Average % Mass -11.19

-12.29 -13.78 change % Vol ume change -13.682 -15.276 - -12.414 -14.803
15.808 -11.433 -12.092
-16.05
HHD, 50-95,
% Mass change | -8.561 -9.470 -12.192
-9.534 -8.773 -12.092
-10.194 -9.531 -11.426
Average % Mass | -9.43 -9.26 -11.90
change
% Volume change -9.882 -11.153 -
-10.813 -10.328 14.685
-11.376 -11.090 -
Average % -10.69 -10.86 14.800
Volume change -
13.941
-14.48

RT = Room Temperature
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Average % -12.51 -14.06 15.582 Vol une change - 16. 789 CONFI RVATI ON COPY WO
03/ 074634 PCT/ EP03/02128 29 -16.05 H H D, 50-95, % Mass change -8.561
-9.470 - IMODIA7463H. 534 -8.773 -12.092 -10.194 -9.531 -11rerIEPAVEIage %
Mass -9.43 -9.26 -11.90 change % Vol e change -9.882 -11.153 - -10.813
-10.328 14.685 -11.376 -11.090 Average % -10.69 -10.86 14.800 Vol une
change - 13.941 -14.48 RT = Room Tenper ature CONFI RVATI ON COPY WO

03/ 074634 PCT/ EP03/02128 30 CLAIMS 1. A hydrocarbon fluid having ASTM
D-86 boiling point ranges within 235C to 400C and containing nore than 60
wt % naphthenics and at 5 least 20 wt % of pol ycyclic naphthenics. 2. A
hydr ocarbon fluid according to aiml having an ASTM D-86 boiling

CLAIMS

1. A hydrocarbon fluid having ASTM D-86 boiling point ranges within
235°C to 400°C and containing more than 60 wt % naphthenics and at
5 least 20 wt % of polycyclic naphthenics.

2. A hydrocarbon fluid according to Claim 1 having an ASTM D-86 boiling
range no greater than 75°C.

10 3. A hydrocarbon fluid according to Claim 1 having an ASTM D-86 boiling
range no greater than 65°C.

4. A fluid according to any of Claims 1 to 3 having a boiling range of no
more than 50°C.
15
5. A fluid according to any of the preceding Claims having an ASTM D-86
boiling range in the range 235°C to 265°C.

6. A fluid according to any of Claims having an ASTM D-86 boiling range
20 in the range 260°C to 290°C.

7. A fluid according to any of Claims 1 to 4 having an ASTM D-86 boiling
range in the range 290°C to 315°C.

25 8. A fluid according to any of Claims 1 to 4 having an ASTM D-86 boiling
range in the range 300°C to 360°C.

9. The use of a hydrocarbon fluid having ASTM D-86 boiling point ranges
within 235°C to 400°C and containing more than 60 wt % naphthenics
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range no greater than 75C. 10 3. A hydrocarbon fluid according to Claim!|l
havi ng an ASTM D-86 boiling range no greater than 65C. 4. Afluid

accordi ngwoe3ang3pf Clains 1 to 3 having a boiling range @CTmpo3/mee t han
50C. 15 5. Afluid according to any o$1the preceding C ainms having an ASTM
D-86 boiling range in the range 235C to 265C. 6. A fluid according to any
of Clains having an ASTM D-86 boiling range 20 in the range 260C. to 290C.
7. Afluid according to any of Clains 1 to 4 having an ASTM D- 86 boiling
range in the range 290C to 315C. 25 8. A fluid according to any of Clains 1
to 4 having an ASTM D-86 boiling range in the range 300C to 360C. 9. The
use of a hydrocarbon fluid having ASTM D-86 boiling point ranges wthin
235C to 400C and g taining nore than 60 wgi% napht henics CONFI RVALLEN
COPY WD 03/074634 / EP03/ 02128 31 and at least 20 wt % of polycyclic
napht heni cs as a 30 Mt&orf pektegolitenaphthenids. asTasilicoaeaxdendbrral.t o Claim 9 in
whi ch the hydrocarbon fluid has ASTM 5 D-86 boiling ranges within 300C to
370C. 11. A silicone sealing conmposition conprising from30 to 60 Wt % of a

silicone pol ygrer fﬁéﬂ u%é%céPdiﬁg rt]&%éﬁs‘ﬁén E!IOC;&KN Oﬁéﬁgweﬁfbcfr{ fillid H2RVASYM ASTM

D-86 boiling point ranges wt 4 ontaining 10 nore than
60 Wt % napht heni DsB6\beiliagmaages within 200%E toB60°Ct he naphthenics are
polycyclic materials. 12. A silicone sealing conposition according to Caim
11 in which the

11. A silicone sealing composition comprising from 30 to 60 wt % of a
silicone polymer and from 10 to 40 wt % of a hydrocarbon fluid having

ASTM D-86 boiling point ranges within 235°C to 400°C and containing

10 more than 60 wt % naphthenics wherein at least 20 wt % of the

naphthenics are polycyclic materials.

12. A silicone sealing composition according to Claim 11 in which the
hydrocarbon fluid has ASTM D-86 boiling ranges within 300°C to
15 370°C.

13.  The use of a hydrocarbon fluid having ASTM D-86 boiling point ranges
within 235°C to 400°C and containing more than 60% naphthenics at
least 20 wt % of the naphthenics being polycyclic materials as a

20 solvent for a printing ink.
14. An ink comprising a pigment and a resin and, as a solvent, a
hydrocarbon fluid having ASTM D-86 boiling point ranges within 235°C
to 400°C and containing more than 60 wt % naphthenics wherein at

25 least 20 wt % of the naphthenics are polycyclic materials.

15. - The use of a fluid according to any of Claims 1 to 8 in a drilling fluid.
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hydr ocarbon fluid has ASTM D-86 boiling ranges within 300C to 15 370C. 13.
The use of a hydrocarbon fluid having ASTM D-86 boiling point ranges

Wi t hin 2380.030016800C and cont ai ni ng nore than 60% napht hemcagspas/021kgast 20
wt % of the naphthenics being polycycdic nmaterials as a 20 solvent for a
printing ink. 14. An ink conprising a pignent and a resin and, as a
solvent, a hydrocarbon fluid having ASTM D-86 boiling point ranges within
235C to 400C and containing nore than 60 wt % napht henics wherein at 25

| east 20 wt % of the naphthenics are polycyclic materials. 15. The use of a
fluid according to any of Clains 1 to 8 inadrilling fluid. CONFI RVATI ON
COPY WO 03/ 074634 PCT/ EPO3/ 02128 32 16. The use of a fluid according to

ctording 10y 06 %, 8Ca Y dgobRling 39,27 0f Clefims o astin Tdidfhdl |

of a fluid accor®atgento any of Clains | to 8 as a VI scosity depressant for
pl asticised polyvinyl chloride fornulations. CONFI RVATI ON COPY

17.  The use of a fluid according to any of Claims 1 to 8 as a metal working
5 fluid.

18. The use of a fluid according to any of Claims 1 to 8 as a viscosity

depressant for plasticised polyvinyl chloride formulations.
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