2 3 AUG 2006 WD 03/074634 PCT/ EP03/02128 | MPROVED HYDROCARBON FLUI DS [ 0001]
The present invention relates to hydrocarbon fluids and their uggsatjt 2006
Hydr ocarbon fluids find wi despread use as solvents such as in 5 adhesives,
cleaning fluids, solvents for decorative coatings and printing inks, |ight
oils for use in applications such as netalworking and drilling fluids. The
hydr ocar bowofob/ud4ébs can al so be used as extender oils |iPCHEPYENS Ssuch as
silicone sealants and as viscosity depressants in plasticised polyvinyl
chloride fornulations. Hydrocarbon fluids may al so be used as solvents in a
wi de 1o variety of other applications such as chem cal reactions. [0002]
The chem cal nature and conposition of hydrocarbon fluids varies

consi derably according to the use to which the fluid is to be put.

| mportant properties of hydrocarbon fluids are the distillation range
generally 15 determ ned by ASTM D-86 or the ASTM D-1 160 vacuumdi stillation

techni que for heavi er NHVPROVED HYDROCARBON Fdemsty Ani | i ne Point as
determ ned by ASTM D-61 1, aromatic content, viscosity, colour and

refractive index. Fluids are can be. C|aSSIerd as paraffinic such as. the

Nor par (r) ”ﬁbﬁﬁLa' S nﬁﬁé“??&@n@)hveﬁ%@@%?é to Wﬁfﬂcﬁﬂionqwma%ﬁd theippar af finic

such as the 1Tso erials zo nmarketed by ExxonMobi | em cal Conpany;
dear omat i sedJSBSw bb'dmarhoasﬂwd&eﬂnéxw@gsmre?d n%ﬁeelaﬁa‘étﬁvemmﬁdehe@ ity ExxonMbbi |

mar Ket od by BHHR e g lide, SBEs Hriuctdine Toblie ARG IR 21 Shch s
t he Var sol ( rlight oilstfer usd in applikatioas! sbgh Exnmtdﬂvbnking@mmﬂ!aig fluddgoafiye and t he
aromatic ’75 fluid a ts nmarketed by ExxonMobi l
Chehi cal %Tgﬁb‘i‘ﬁ %ﬂﬁ%ﬁ?sb ﬁ@?ia% %ﬁt%é a 0 SYREDE SUERr 2Bw boi | i ng
poi nt range%mSne sedlantetand abwiseosiyrdepressanmigdn bletsﬂm pomvinybthlBedd | ng Poi nt
(1BP) and Flfg%ulgllons I-(I dﬁrocav%)or(a) ﬁurgs é}rtlsg’y_élangT t(eEﬁgg’c{ as soﬁrents in a wide

10 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.
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 ds
indicated by a narrow range between Initial Boiling Point (IBP) and Final



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 toy 'mﬁ @pe
fluid is to be put however, the use of the narrow cuts provides the @ nefit
of a precise flash point which is inportant for safety reasons. The narrow
cut also brings 5 inportant fluid properties such as a better defined

Vi scosity, WOgsooMsd viscosity stability and defined evapbriawiion conditi ons
for systens where drying is inportadt, 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 appropriate feed
streamto. fractionation and purification. The purification typically

consi sts of hydrodesul phurisation and/or hydrogenation to. reduce the

sul phur content or, in sone instances, elimnate is the presence of. sul phur
and to. reduBeiling Peint (f BR) accardingatoi ASTM DeB6. ufiwalnitiahBelting Fointland theal | y t he

al i phatic hydrocarhon_f| ui are produced fram virqi hydr.o- ski mred
et Pnory  pet FBRARTEA PobhfIEhE EfasBh B inaih S e [ blef et 5
fracti onat edbelplit Roweasrolatuseasf the Hatow sutsevidesitHeltsenehlt 6fdkiptecideat has been

deeply hydrogesul phurjsed and fracti onated may _be 20 hydrogenated to
sat ur at e. anga%m\‘ﬁ“t‘i"]@,‘ghf%'&po&tﬁﬁtfgf’ %@Wtrﬁa%’%r MW@KC‘E 0 BIRg$ occur

prior to Lhejfpdigint fRF igreieHie Buch 0RO bEReT Befifed WdcBEy, Vinibréveand towar ds

the use of fluids with ‘extrenely low |levels of aromatics, extrenely |ow

sul phur | eveViscesity stpbility and Hiefined qvaperation wonditiors fon sysemshwhere
requirenents ril y | . : | i ons and/ or
spetific endgﬁi@ss ’WQH%‘% Etsﬁﬂg&éhgrgg%ggé%fﬁﬁéle\ﬁh?@h’%aﬁ??gﬁf lSé]llgés il or
virgin gas oppwess first hydrofined and, if required, hydrogenated are
constrained to feeds with a nmaxi mum ASTM D-86 Final Boiling Point (FBP) of
320C. Feeds with higher boiling points, which 23AUGR006 WO 03/074634

PCT/ EP03/1021 i®04] 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.

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 accur prior to 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



3 tend to have higher sul phur levels can render the life of the

hydr ogenation catalyst too short and the higher content of aromatics in
these feeds also limts the material that can be hydrogenated ip3ang 2006
econonmi ¢ manner. Generally the boiling range of hydrocarbon flurds is
measured using the 5 atnospheric boiling nmeasurenent techni que ASTM D- 86 or
its equi valWwaptragbwever, ASTM D-86 |s typically used tRETHRIAI2E boil i ng
tenperature up to ar ound 370C, nmore%ypically up to 360C. |f however the
fluid contains a fraction boiling above 365C it may be nore convenient to
use the ASTM D- 1160 techni que which nmeasures the distillation tenperature
usi ng vacuum to techni ques. Although the fluids specifically discussed
herein are stated to have ASTM D-86 boiling points the boiling range of a
fluid having a final boiling point above 3650 may be neasured by ASTM
D-1160. [00061 Furt her requirenents for drocarbon fluids are that they
have is goodtanditg 'Tﬁ%v@'@'?%pﬂﬁhuéée‘@@ ‘c‘%fef‘@ﬁéme ke f Ahey Gyerepenationar e as | ow

as possible.  chBFECIdSsP and tHe RGhEP ﬁt&MGf"%m%‘Bbé"ﬁf(‘We sBqUeds BR! ' cularly
88 NKsS

when the flui are used ass rintin erelt s
necessary t hatimihdhe r matérial thali Samlbﬁe hvdregelwetlhsm uslededqnomwe nharier.

of usee in roPonaingfe e el or et o TERHRT WSRUeR, VL

i nkfs ?nd as nmatmdsphede boiligg ﬁﬁedsdmméfhleteéﬂmt}uéSASFM Deﬁﬂam\%ts pmutvﬁkelnt arly
extender of | SPOMgtHToASTBb 90 T Aot o Bpebe RoUBH o0PEiraR IS 1 n
sili.cone seal %hnél@?mamb@gpm%lly 8p 46 380N if Rowdvier eRe Bliatentdisg ant 5863976
whi éh uses predom nat el y é goccﬁr bons_and Eurrﬁpean Pat en li cation

885921 - A whiregliopdhaliing aboygS £imaysbe MomR, FPRERIEN ! M De=yr opean
Pat ent 842974116d3tébﬁﬁﬁ|uefdlm¢rd$néh%§|%@ 188 cﬁétlﬂﬁﬁorﬁé?ﬁ;fwﬁ?ﬁiﬁﬁé"ﬁ§ngt; Tﬂaeudmdr ocar bon

fluids are included order to provide the formulation w e desired

char act er i18t i t?ghraﬁ@e%| Sthough thediuids spedjgalis diseusted lmmmvezﬁt@tngg
have ASTM D-86 boiling points the boiling range of 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 fiuids
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



4 because they are cheaper than the non-reactive silicone oils which are
used as the conventional extenders in silicone sealant formulations. [0008]
The conpatibility of existing hydrocarbon fluids with silicones?Zi3sAU6s006
however limted especially when the fluid has a high initial boiling point
(greater than about 290C). The | ack of conpatibility |eads to the parti al
exudati on &fO &6kl dr ocarbon fluid out of the cured si PCEEMSOZEH] and
results in an oily filmon the surfdce of the seal. It is therefore
necessary to either reduce the anount of hydrocarbon fluid that is used

whi ch has economic to debits or to use a fluid with a lower initial boiling
point which results in a nore volatile system This can lead to the

hydr ocar bons evaporating out of the silicone seal, this in turn can lead to
shrinkage of the seal and this can result 1in the seal failing to neet the
criteria of the standard EN 1 SO 10563. It is also inportant that the fluids
are not wash®gcaise thewateocheapantiag v rerraastivepificgne Qjis which, aeg ¥sedn
environment WidcdfRbnfdtidl SxtBndbrs i IRBheSkabAfofhaapas . purposes. [ 0009]
There is therefore. a need for a hydrocarbon fl ui aving a low freezing
poi nt as neasured by ASTM D-2386, a high initial boiling point, good 20

Cheretore pr MBLe ny dRSBrRb e SRRFE brargt R IS wRh SRBheS B e ' T anges

AL, 50 i, ey 1 B kb 1 S 02
eas % . .

fluid cont ai @ewf&¥%§ﬁ°#@?&zé% arﬁ'&plﬁg'ﬁg iceg&)a%iﬂlhe%gss@ g’ﬁeP@?’F’\ed that the

fluid have agxaditiohdethediydrodaehanfuld SutAIRe2AREd sére AT diBrbsBitd (nEP03/ 02128

5 @OOC. A yet further preferred enbodi pent.is that the fluid have an
aromati cs c@ﬁt%’ﬁtﬁ"ﬁe‘i”b & sijffacs, °fnt\9?eseﬁp§ te’?ég?ﬁ‘??%@l'@\ﬁﬁisaﬁﬁ to pither

reduce the amount of hydrocarbon fluid that is used which has economic
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 o shrinkage of the seal and this can resuit
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.

{oo11) It is preferred that the fluid contains more than 70 wt %
naphthenics. It is also preferred that the fluid have an aniline point below



[0012] In a further enbodi ment the invention provides the use of a 5
hydr ocarbon fl uid having ASTM D-86 boiling point ranges within 2 5C tf])
and containing nore than 60 wt % napht henics and at | east 20 wt 2 2006
pol ycyclic naphthenics as a silicone extender oil. [0013] In a further
enbodi nent the invention provides a silicone io0 sealing conposition
conpri si ngWOrl3f1488 to 60 wt % of a silicone polymer anBCTEROHPAIRD to 40 wt %
of a hydrocarbon fluid having ASTM D®°86 boiling point ranges within 235C to
400C and contai ning nore 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 300C to 370Cis preferred for silicone extenders because it
gi ves a good bal ance between conpatibility and volatility particularly at

hi gher addition levels. ( 100151 In a further enbodi nent the invention

provi des the use of a 20 hydrocarbon fluid having ASTM D-86 boiling point
ranges W t hi 10235.CA yebfurtheogefemgdeonhagiméenids thet thetfluishha6@%nnarpimatiesni cs  at

| east 20 wt % h | C i quc materials as a sol vent
for a printi ﬁaﬁ{eﬂwgf’wmek”h'ﬁghﬁﬁ%%%?ﬂ@gw \ké/le/extends above 370C it may be
preferred to use the ASTM D-1 160 neasurenent technique. 25 [0016] In a
resin and. 0ol verln. Birfhph ARRCBBH e Everia Rravesrenas Bt T fng poi nt
ranges W khi pyddesibod MRPRadn %ASITMGD 8B rmmmgomﬁnttﬂaage@%t% Semraphy heni cs
wherein at |least 20 wt % of the naphthenics 2 3 AUG 2006 WO 03/074634

PCT/ EP03/ 021480 apgd éowalnwmrﬁéh%%w & %ﬂphﬁhem%@ﬂ&ﬁt leagk2@ut fa oF ange

ext nds aboVv & ,RédSicinapAth¥ni gsgrs%gﬁé@,q hdergge the ASTM D-1 160 measur enent
tec ni que. g’8§l?& \'/J\nmtﬁh e fluid |tsglf r|t is preferred that the materi al

used W|t_h s the silicone seal ant or in the inks contain nore than 70 wt %
napht heni cs, (§i#s 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

400C

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-1180 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



an aniline point below 100C and an aromatic content below 2 wt % nore
preferably below 1 wt % [0018] It is. further preferred that tﬁh

hydr ocarbon fluids. of the present 10 invention have an ASTM D éAHBZWﬁng
range no greater than 75C, preferably no greater than 65C, nore preferably
no greater than 50C. [0019] Naphthenics are cyclic saturated hydrocarbons
and t he netW@ep/07448ed for determ nati on of naphtheni c cectr@&pdsoofzst he
hydrocarbon fluid is is based on ASPM D-2786: "Standard test nethod for
hydr ocarbon types anal ysis of gas-oil saturates fractions by high ionising
vol tage mass spectronetry”. ( [0020] This nethod covers the determ nation
by high ionising voltage 20 mass spectronetry of seven saturated

hydr ocarbon types and one aromatic type in saturated petrol eumfractions
havi ng average carbon nunbers 16 through 32. The saturate types include
al kanes (no rings), single ring naphthenes and five fused naphthene types
Wth 2, 3, 4arépalyyckc metgials. Flie bmmmmttwameeaaémﬂo&emowanﬁwic. 25

[ 0021] The sanpl t be n c and nus ntain |l ess than 5 volune
% nmonoar omat EE@"B?EI"IH&{S ?‘B}Tﬂlﬁ 15@@%%%%&9&89*%3@ es. For feedstock
sanpl e anal ysi s when ar OITB.tI cs are usually higher than 5 vol unme 23AUG7006

WO 03/ 074634 PCT/ EPO3/ 02128 7 the aromatics are separated and determ ned
by Liquid ChiG§#d: ograé’ﬁle@T thetﬂﬂlgslﬁﬁ!ﬁ't Prysemedthalcthe snaterid omey withe nor nal

paraf f | ns sar i aRBhALERF "siﬁ{eq iPHhof@fhan 709 B pﬂ%ﬁ@%dﬁpstream of

t he mass Spec ave a nornm fi'n content
bel ow 10 wt & a‘ﬁﬂlﬁerpﬂlnitbekav dﬁﬁw\aad(ah arbmahe@ooimt belowgd WtJ%rmmrg 2-ring,

3r|ng, 4-ri i ring naphthenics is determ ned byasurmatlon
frass frag%?rgﬁipgggs%? characteristic of each

[0018] it is further preferred that the hydrocarbon fiuids. 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 voitage 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 altkanes (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



nmol ecul ar type. Calculations are carried out by the use of inverted matrices
lo that are specific for any average carbon nunber. The fluids of the
present invention contain at least 20 wt % preferably at IeasQ3QQmwﬁ %
nore preferably at least 45 w %of 2-ring, 3-ring, 4-ring, 5-ring a %
6-ring naphthenics. From the relative anount of al kanes, the anmount of iso.
par af fi ns d¥ho39&edet er mi ned by deducting the anmount offCHEPOHER12Zpar af fi ns
fromthe anount of total al kanes. 18 [0023] The aromatics content of the
fluids is neasured by ultra violet 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
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 . | n%)fbe aeanatics e senaraiedapd delesvined by diquid Cherato®APMEOs peci i ¢
catal ysts Un%ﬁ%oﬂhgﬂag¥§§8&ﬁ8npartial vapour pressure. Hydrocracking is
traditionally’used on vacuumgas oil or vacuumdistilled fractions from
reduced crude oil which is the residue left after atnmospheric distillation.

Typically thi teri C e tqQ crud t 1N b e 340C and
500C and’ boi 102 ¢ he Vs BRER GRPThs, B SHel aRd SRl bRl 000 wo

03/ 0746345 PCDthE‘ﬁabf G2pa% uBstre%gT o the bh%@ speetanatet. iitdflpre:’oérrémdrrmegg ki ng ,
rocesses mm e fou in I OC Processj.ng of Nov er 1 ages 124
!to o 128. Tr ad%?f'?ﬁ‘zﬂar%ﬁin ﬁ%ﬁ%%%%gé “8?#1 éﬁﬁé%'@%"ﬁg@ﬁowéa?? apes, hgagy
crude oil cutiagn-rings B4y, SHifg, 4-Hes] Soindtehdos-Hing HaShtheniey B detsmitar ade

mat erial s such as kerosene, s autonotive diesel fuel, lubricating oil base

stock or st el & raWBRian &l masso flagBerh gerupe BoRk coatstAEStoOf used to
produce feedgmdiduldrifhe. (CRIEMEHGHT A8 cafridavslit ¥yane e fof iHvdRed Biaigses of
hydrocracking and its use may )
10 at are specific for any average carbon 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 catalysis 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



be found in United States Patent 4347124, PCT Publication WO 99/47626 and
United States Patent 4447315, these docunents are not however |0 concerned
wi th hydrocarbon fluids. [00251 We have now found that if a vacuuny @¢gs 2086
streamis hydrocracked, fractionated. and hydrogenated, the new fluids of
the present invention having the desired properties can be obtained. W
have al so fwops#e4t hat it is preferable that the hydr aurarbsdizeat eri al be
fractionated before it is hydrogenaed. A typical feed to hydrocracking to
produce the fluids of the present invention has the follow ng properties: (
Specific Gavity: 0.86 - 0.94 20 D 1160 distillation: |IBP 240C -.370C, FBP
380 - 610C Aromatics from40 to 65 (1) vt % 1. ring from13 to 27, 2 ring
from1l0 to 20, 3 ring from7 to 11, 4 ring from6 to 12, total Naphthenes
from16 to 27 (1) vt % 1 ring from2 to 4, 2 ring from4 to 7, 3 ring from
4to6, 4ring from4 to 7, total 25 Paraffins from7 to 16 wt % 1|so
Paraf fins fr g8TM tD»-1260. MDKeriiiohp fufrhytiroerackingSprocesiewtmay Be Jodddbin2006 WO

Che total m MYREEHFOON GRGPRSHG.V MRS OO FROFI12S Lo 2 kel HohM ma oy ot

be reached agdmﬁackamntsl WEve BéehQ@%a]toEFa%kmb@,hwudb@neduts(b;nv.-muu%range) i's
measured by ASTM D- 2622 usi ng X-Ray Fl uorescence. [0027] The product of
e

hydr ocr acki n§isitigd tahede 198 guts |Rfﬁ‘é‘ﬂf‘@d upgrgde H?@Fleﬂglén%ﬁcéda% Kepssitice t he
hi ghly naght %%F;Ungotfvhuﬂlg ) e h@orfé’éﬁ§ bRRCBHER r sidfinl B82Rr BB, Subsequent
processing o rocrac vacuum ga
however hydrocrackers have not been used to produce feeds for the
(." production of hydrocarbon fluids. Examples of hydrocracking and its use may
be found in United States Patent 4347124, PCT Publication WO 99/47626
and United States Patent 4447315, these documents are not however

10 concered 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: 1BP 240°C - 370°C, FBP 380 - 610°C
' Aromatics from 40 1o 85 (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 1.75to 3wt %



cuts may include, hydrogenation to reduce the |level of aromatics and
fractionation to obtain a fluid of the desired conposition and ASTM D- 86
boiling characteristics. W prefer that, when both hydrogenati o Jailh Wi
fractionation are involved, fractionation takes place before hydrogenati on.
The fluids that according to the present invention have a boiling range from
235C t 0 400¥W0a%0Medsured. by ASTM D-86 or equival ent, ASTKEPDB/®IBO my be
used if. the Final Boiling Point is above 365C. That is to. say that both
the Initial Boiling Point and the Final Boiling Point are within the. range
of 20 235C to 400C. It is also preferred that the boiling range 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) 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 pufl)ths wm(g/@ufqrmar%f@awa mayunetsmaigh dhe datali migipaiont s in t he

fol |l owi ng ranges: : : : t 2006 WO
097 074659 Pery eroifiaTyheces @86@9@’%3’3@%&@?%%@%fééﬁ%%f‘%é’ﬁ e desired
boi I i ng range nay abtheciams tireel by appropriate fractional distillation of the
hydr ocr acked vacuumgas oil. 5 10030] As well as yielding fluids having the
desired properties the use of hydrocracked cuts for feedstocks to produce
the al i phati cjobae)ir ocar Blemsulphurilelel (if wi Berangebismheasoreerisy ABTMaS-2602 f ol | owi ng
addi tional advantages._ The feedstocks used to produce the aliphatic

hydr ocar bon. ‘ﬁ"}ﬂ’g'gaﬂ HOTPRRRBFS10 sul phur content (1 to 15 ppm by wei ght as
opposed to 100 to 2000 ppm by weight in conventional. fluid manufacture).

The {f eedst ocks have a | ower . .
[0027) The product of hydrocracking may then be fractionated and

hydrogenated fo 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 fiuids 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. ltis 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 howaever, preferred fluids have boiling points in the following ranges:

235°Cto 265°C
260°C to 200°C.
290°C to 315°C



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 a %22\ [ﬁ Its
in 15 |l ess deactivation. of the hydrogenation catal yst when hydro ey

used to produce dearomati sed grades.. The |lower aromatic content al so

di mi ni shes WPWR¥OHEEr ogenat i on severi ty requi red when priivEPO3geimear omat i sed
grades. ( [00311 The non-dearonati sed®fl uids al so have a | ower nor nal
paraffin 20 content (3 to 10 vt % 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 | ess odour, inproved |ow tenperature properties such as a

| ower freezing point and pour point and in sone applications an inproved
sol vency power. The 25 dearomatised fluids al so have a hi gher naphthenic
content (70 to 853@0°B4m360°Cpposed to 50 to 60 wt % and have inproved | ow
tenperature properties and inproved sol vency power. 2 3 AUG 1006 WO

03/ 074634 PCT/ EP03/02128 11 [00321 The fluids of the present invention are
particul arly [esmjul asA fuid wevihg therdepiredbolling irahge e ise obaifed)bypol ycyclic
napht heni ¢ content results r ved spl vency, for the i k resins. The
fluids are aI%Q?r%@f%ﬁa‘ftW"a'éJb%!"?tﬁ‘t %?réaf%éﬁac'é‘l"@ 9@58 flect to | ow
tenperaturgs, such as drilling 5 flui ds since the | ow paraffinic content

lowers their freezing tenperature. The fluids are useful as extender oils
or softeners P30 | i cofte well asairlding Alyidsihavingsthe depieedt piopadiendbe usBe gener al

benef it that iodheRar cuhdith RledBBokd 1Y pRRIh HEUBhald RyurBESbLRSS

vol atil e producing | ess un eS|rab vol atile org‘;nlc conpo
furthernore |fisdds ¢f|thacpre@nt wenfuu@aa)the\iawma tiored) aple@dagessi Theone

e eg BEHAIECLIE LRS00 A0 on S TR e
10 sulphur content (1 to 15 ppm by weight as opposed to 100 to 2000 ppm by

weight in conventional fiuid 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 suiphur content can avoid or

reduce the need to install deep hydrodesulphurisation units and also resulits 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 fiuid
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.



be derived fromhumid air. These conpositions, known as RTV or silicone

seal ants, forman elastoner after hardening at roomtenperature. Silicone 1s
seal ants are used as binders, noul ding nmasses or materproohln;pfygggﬁ@ and
are widely used in the construction industry. 100341 The silicon Et
conpositions primarily consist of an a, w ( dihydroxy pol ydi organosi | oxane,
one or sevewWap3q7gd3dscul ati ng agents containing 20 nore HdTapodoaz8r eacti ve
groups per nol ecul e, capable of reactllng with water and silanol. groups and
generally containing an accelerator. [00351 In order to nodify the
characteristics of hardenable silicone conpositions for specific
applications, non-reactive polysiloxanes, such as a, 25 w trinethyl

pol ydi met hyl si | oxanes, thixotropy agents such as pyrogenic silica' s, mneral
charges, biocides, UV absorbers, pignents, etc nay be incorporated. The
non-reactive pol ysil oxanes are however expensive and there is a need for

| ess expensi @032] t er nathey digids 20f3thaUse26d Gnvantion Zre 7pesticllRIgTUEEAI3492128 12

[ 0036] Aliphat I ds ,hav ed.ta di.fy silicone seal ants.

Hovever . ol t OGRS HEPTHEGH B HEe e iohibelBis sBhbrf e SanRahistahs

characteri st uﬁslnﬁawwasolwmsmrtaecmk e8inst alihé i fluidsetage talscb@séfpirpved, the
desi rabl e hi gher. boili | ds have, not R@F sufficient conpatihility and
have s exudecPP(E’[]?at'S‘Fs t"\r’}%’?lt Y% [RER) SERISP torjow tRIMREraIYRSatSUBT &8 AT boi | i ng

ali phati c s flaidds siay ﬁweblﬁﬁlfbdréﬁﬁlc%ﬁtehplow@béatﬁaf ﬁbéﬂﬁ? Whsdratdarengs the seal
and can release undesirabl'e volatile nmaterial into the atnosphere. [0037]

An attenpt hdblidgrase users| 35 edendergiieor softeners i pilicanecsealapt g@mm%tm@s such as
adi pat es, polm%ﬁd%%ve%&g@&ra'@e%fmﬁ féir hhe hitBBSInePahARbafO TPOSI L1 ons

vul cani sing at room tenperature. Cener corrpatl bility of
pol ysi | oxanedhey aie lesh eolatilgpreducing iabs unrb@yablatvowﬂleowgawarcammm&

conposi tions e fﬁ)&e{mg?e @QQﬁ&H('}‘lBthﬁn gﬁgnl ty of organic plasticisers
/

wi t hout | osing tfransparency an exudat i on taking place.
10

[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.

[0634] The silicone sealant compositions primarily consist of an o, 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 trimethy! 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.



is When the organic products have a good conpatibility with polysil oxanes,
they generally have a | ow nol ecul ar wei ght and a high volatility that
renders them unsuitable as pernmanent plasticisers. [0038] Polysiloxane
based conpositions are products which. may be 20 stored in tFé&AB&&W&e of
hum dity and which harden in the presence of humdity to form an

el ast oner. .wWapsy46a+ e used as noul di ng or wat er proof i ng PCaEesstos128 The
conpositions contain polysiloxanes Wixh silanol groups, a reticulating
agent and a catal yst which accel erates hardening of the conposition in the
presence of humdity. The reticul ati ng agent used nmay be 25 acetoxysil anes,
al coxysi | anes, am nosil anes, oxysilanes, am dosilanes, etc. The

pol ysi | oxanes with silanol groups used are preferably a, wdihydroxy

pol ydi net hyl si | oxanes with a viscosity rangi ng between 1000 and 500000 nPas
at 25C and a, w trinethyl polydi methyl sil oxanes with viscosities' ranging
bet ween 50 an{003§] 000 wiipkatitt fiddT hage HeabQUSBOE nWOIP FHilxorne Reahk@Ts.EP03102128

13 [0039] Thgse npQsLtiQns,ca L0, pl.ast,iciser d/.or thixotropy
agents and/ orEBYvﬁg%?hg%gE‘Sedrﬂ%s @%dﬁg&qﬁé%{éﬁl OChQ’i’eégs c&ﬁ@%ﬁ?mﬁi gEer'é?Wtss and/ or
sol vent s ?nd/ dﬁar@cﬂéliimcbcmml asidkiahépalign@nqhabﬁabmj/mitd) )bwm?%?d, trl']:e ]

wat er proofing, 5 capsul at.i ng, . I ng .or, coati ng naterjals. .The charges
used are pref"’e‘-f"’ég‘gyh'sﬁ‘?ﬁ %’QQW{H% '_E‘gr%gn%%a&e,m%@&ap? 'lﬁﬁéneihé_t"@naceous
earth's. [004RQldedtfit BF tHeCRHichedBARSTHE Riafe BEMPAMDIPILABEBbilhd MfisHdten are
characterised by containing the fluids of the present invention as

ext enders. 1offe haye basn dost dyedpavaporation udnichndamagesdhatseat asd ©an50 part s

of the overal |gjed8kXHESrabld ol SRR Hal PRSthE BtHoSypkeA ned are characterised by
goo conpat i eiel‘a{lg?y of {ahe extender w tﬁﬁt he s?élbithcone and little | oss of

sol vent due to evaporation. In addition the conpositions have good
DLl e oSNt A0, o Yod | pBBLEl et Cohd 100 Wt 0001
10 substances such as adipates, polybutenes, etc as plasticisers in silicone
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, eic.
The polysiloxanes with silanol groups used are preferably a, w-dihydroxy
polydimethylisiloxanes 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.



[0041] In a further enbodiment the fluids of the present invention are used
as new and inproved solvents. ci 20 [0042] In accordance wth one aspect of
the present invention, there is provided a solvent-resin. conposition
conprising a resin conponent dissolved in the fluid of the pZdsklft206

I nvention. The fluid conponent is typically 5-95% by total volune of the
conposi ti oWO9RIPGEH43] In accordance with a nore |init RCT@RPpER21280f t he
invention, the fluid is present in tthe amount 40-95% by total volume of the
conposition. 2 3 AUG 2006 WD 03/074634 PCT/ EP0O3/ 02128 14 [0044] In
accordance with a still nore limted aspect of the invention, the fluidis
present in the anount 30% 80% by total volune of the conposition. s [0045]
The fluids of the present invention may be used in place of solvents
currently used for inks, coatings and the like. [0046] The fluids of the
present invention nmay be used to dissolve resins such as: to a)
acrylic-thernoplastic; b) acrylic-thernosetting; «c¢) chlorinated rubber; d)

. epoxy (eith ne or - fwo part)...e) hydrocarbaon (e.q. | efi.n t er pene
resins, rosi nﬁ’éﬁ]er s, gb??eog%rﬂﬂ%snﬂgsr%%\ ﬁ%"%a'eolﬂ?%h?ﬁ%- ?W@%h}"“impy
st yr ene- but adagamts asd/yr singing agérty langloy héneral charges ardddrysigraenteind@ip! or opr ene,

DA e P by SRl S0 ki ST bl PO VoSt

5 encapsulating, moulding or coating materials. The charges used are
preferably silicas, calcium carbonates, quartz and diatomaceous earth’s.

[0040) The silicone compositions of the present invention are

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 compositioné have good stability during storage,

they will rapidly cure and they have a good resistance fo 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.



i) silicone; j) urea; and, k) vinyl polyners 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. O her resin types are intended to be?&nsmgssed
by the scope of the present invention. 2 3 AUG 2006 WO O 310 7463 4

PCT/ EPO3/ 02128 15 [0048] The type of specific applications for which the
sol vent s anWO 0&#Hesént - r esi n bl ends of the present inverRGTRPOHRY28be used are
coatings, cleaning conpositions andl*nks. s [0049] For coatings the mxture

preferably has a high resin content, i.e., a resin content of 20% 60% by
vol une. For inks, the mxture preferably contains a |ower concentration of
the resin, i.e., 5% 30% by volune. In yet another enbodi nent, various

pi gnents or additives nmay be added. 10 [0050] The fornul ati ons can be used
as cleaning conpositions for the renoval of hydrocarbons or in the.

formul ati on of coatings or inks. [0051] The fluids of the present invention
may al so be, [944 in clreacdandanceowmitivgistill onare dimited ;aspedrofibe inventiemovi ng i nk,

nore specificgll . in, Vi I AN chi . [0052] In the
of fset i ndustﬁ&? %ﬁ'f'ildi lsSr @g?%ngﬁﬂoﬁaﬁ%%égqﬁﬁb%an&gé@e%@&% D([Suﬁ(% kly and
t hor oughly froompdsitionri nti ng surface wthout harmng the netal or ( rubber

conponents of the. apparatus. Further there is a tendency to require 20 that
the cl eaning conpositions are environnentally friendly in that they contain

no or hardky ppysjar omatThe filfisabf the pRsERNInGetiRAPPERdse assll i plabagen _
cont ai ni ng conpounds. A furth?qr trend s that the conpositions fulfil strict

safety regul aSovams currentlyysag far inks, eratingpanditheilikes he safety regul ations, it
is preferred that the conpositions have a flash point of nore than 62C,

mor & preferably a flash .
[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;

P

20 h) polyurethane;
i) silicone;
i) urea, and,
k) vinyl polymers and polyvinyl 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.



poi nt of 100C or nore. Such high flash points nmakes the fluids safe for
transportation, storage and use. 23 AUG 2006 WO 03/074634 PCT/EP03/02128 16
[0054] The fluids of this invention are also useful as drilling %uﬁﬁqﬁﬁ

one enbodi nment, the invention relates to a drilling fluid havin% t uid
of this invention as a continuous oil phase. In another enbodinent, this
invention W@PH{#S4to0 a rate of penetration enhancer c®R@IfEPEIRpESa conti nuous
aqueous 5 phase having the fluid of #his invention dispersed therein. [0055]
Drilling fluids used for offshore or on-shore applications need to exhibit
accept abl e bi odegradability, human, eco-toxicity, eco-accunulation and |ack
of visual sheen credentials for themto be. considered as candidate to
fluids for the manufacturer of drilling fluids. In addition, fluids used in.
drilling need to possess acceptable physical attributes. These generally
include viscosity's of less than 4.0 ¢St at 40C, flash point of 100C or
greater and, f{0948] col d Theatype rof spptific apipticationp dar wpishnthe sfiverd®@ndr | ower .

xpons ve synPRARTSHE WERISCEY b AR Diknfi, BCs Seid R ebBfns . o

wel | as unsat geahiag combpesitierls andlisisl ns and | i near al pha-olefins and esters.
These properties are provided by sone fluids of the present invention, the
products having a boiling range in. the range 235C. to 300C (ASTM D- 86)

bei ng preferrggqe20 [ 0@‘55]co£¥€rig|s|th€gm§du% PefBRIYORaCh aigH Hspd cBRteft,t her
wat er - based or oi'l - based, dependi ng upon whet her t he continuous phase of

the fluid is i mrgsua“cpnteatrof %rBQ% ‘é‘-ﬂ”mﬁt Foninksdhe nixtte prefespblbased
flLuids may contdihis &l low BorftiehiatRSetdnb redifls dToa 00 8Y Yollfec” n et [ 00S7]

Wat er - based f s conventionally inc dratabl e clay, spended in
water with th@n@h@i’mb@yﬁe@tw@oﬂﬁpm@ad@m$ glayiberagidaghd ot her additives
i ncluding salts, pH control agents and wei ghing agents such as barite.
Water constitutes the continuous phase of the fornmulated fluid and is

10 [0050] The formulations can be used as cleaning compositions for the

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 fo require
20 that the cleaning compositions are environmentally friendly in that they

éontain 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.



2 3 AUG 2006 WD 03/074634 PCT/ EP03/02128 17 wusually present in an anount
of at least 50% of the entire conposition; mnor anounts of oil are
soneti mes added to enhance lubricity. [00581 W have found that % Bheyh2806ds
of the present invention are s particularly useful in oil-based fluids

havi ng a hydrocarbon fluid as the continuous phase. These fluids typically
i ncl ude ot h¥P%8HPnents such as clays to alter the viBcuEHs/42128and

emul sifiers, gallants, weighting agerffs and other additives.. Water nmay be
present in greater or |esser anmounts but will usually not be greater than
50% of . the entire conposition; if nore. than about 10 10% water is present,
the fluid is often referred to as an invert enmulsion, i.e. a water-in-oil
enmul sion. In invert enulsion fluids, the anmount 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 [00591 One advantage. of the use of
the fluids of[005@ presEhg fluide cithisinventon Reg alshdisefidb esedriingdlvidser| s of

nor mal par af f | ; i Bit: ' Ll Loxicity.
Further they ¢1avee ov‘v’%%@]a?*eﬁ(%?é@@g” é%#%%?(%é%ﬂ@@é (qu ﬁé@ﬁpmg'(}h%ﬁ@@%@ from
vacuum gas oiihvdrdiensas arbemtmuous ot phese.dbeanatbér émbodimeat ehis dipiedtign wi t h
decreasing te rajure_and therefore they disperse 20.nmore rapidly in the
col d wat er cor%%ﬁ %’ng F fSﬁcPe}”ﬁ{fai%e'%’E&‘%’nWP@?ﬁ%&“&HEF"“ﬁ&‘WEB‘H% clinates.
Ther ef or e dr i pHdse Galihg tisfidetisdnvention pisperead tHemsianti on  typical |y do not

need to be stored in heated areas, even in cold weather climtes. 25 [00601
The fluids of the present invention may al so be used as netal working

fluids togethgpsspi t h tpafihd AGB8Usefidr bifdRTe oPbfRhfe SMNIERIBRs REES RN €
agenits, antioxidants, biocides and enulsifiers if the lubricants are to be

used as aquediditegnepiable bicdegragsbilitys humans legpdexigly, tace-aseeadation nvent i on
results in gJadue bt Q8udl fshbbt 8RdbARIS P BUMH 3o bb&DRsRBISY cdraRtglue to
undesirable 2 3 AUG 2006
10 fluids for the manufacturer of drilling fluids. In addition, fluids used in drilling
need to possess acceptable physical attiibutes. These generally include
viscosity's of less than 4.0 cSt 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 typicaily 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-
hased 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



WO 03/ 074634 PCT/ EP03/ 02128 18 evaporation. The fluids nmay al so be used in
| ubricants that are operational at |ower tenperatures. The products of this

i nvention may be used for alumniumrolling. 5 [0061] Typicall yz' Rﬁﬁeh}g{red

ASTM D-86 boiling ranges for the uses of the fluids are that pgr

solvents (sonetimes known as distillates) have
265C, 260CW@0x54Gt and 280C to 315C. Fl ui ds
fluids have boiling ranges of 235C t &7
preferred for
to 290C, 280C to 315C and 300C to 360C.

i nk

boi l i ng ranges 235C to.
pref err ed vcamresse1zas drilling
265C and 260C to 290C. Fl uids

met al wor ki ng having boiling ranges of 10 235C to 365C, 260C

silicone sealants having boiling ranges of 235C to 265C, 260C to.

280C to.

for polyvinyl

20 Example 1
conposition
Distillation IBP 250 C FBP 575 C Specific Gravity 0.92 Aromatics wt
ring 19 2 rin(oqs 17 3 rings 10 4 rings 9 Total 55 Unidentified wt

AUG 2006

5

10

15

20

25

Fluids preferred as extenders for
290C,
315C or 300C to 360C. Fluids preferred as viscosity depressants

chloride plastisols have boiling ranges of 235C to 265C,
260C. to 290C, 280C to 315C and 1s 300C to 360C. [0062] A fluid of the
present i nvendsually peesehl insinrarh@oht bf/atlebstr500€ of the dntie cdrdsitisinpaidotanpl e 1.

[0058] We have found that t
particularly useful in oil-based fluids having a hydrocarbon fluid as the

e fluids of the present invention are

continuous phase. These fluids typically include other components such as
clays to alter the viscosity, and emulsifiers, gallants, weighting agents and
other additives. Water may be present in greater or lesser amounts but will
usually not be greater than 50% of the entire compasition; if more than about
10% WateF is present, the fluid is often referred to as an invert emulsion, i.e. a
water-in-oil emuision. 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.

[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
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.

[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

006 , | having the foll ow ng typi cal
@EOebel Beaeta vt SHARRGLENEN. ny o ogenat og:  AGTM D1160

% |
%4 2 3



WO 03/ 074634 PCT/ EPO3/ 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 3 Kig00he wt
% given for the wvarious chemcal famlies; IBP neans Initial Boiling Point;
s FBP neans Final Boiling Point. [0064) A typical hydrocracker containing
two react or WORBNOHAY R2 was used. The conditions in theptuEros/east ors were.
as follows: R1 R2 Tenp. C 378 354 Hs8essure kPa 14800 14200 LHSV, hr 0.98
0.89 TGR, Nmtv 1588 1948 10 LHSV is Liquid Hourly Spare Velocity TGRis
Treat Gas Ratio NnB/v is normal cubic netres of hydrogen gas per litre of
liquid feed 15 [ 0065] The hydrocracked product was fractionated in a
classical fractionatorinto different cuts (lights, kerosene materi al
cut,diesel material 2 3 AU6 2006 WO 03/074634 PCTI EP03102128 20

evaporation. The fluids may also be used in lubricants that are operational at
lower temperatures. The products of this invention may be used for

aluminium roliing.

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 io 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 1o 290°C, 280°C to 315°C or 300°C to 360°C. Fluids
preferred as viscosity depressants for polyvinyl chioride plastisols have
boiling ranges of 235°C to 265°C, 260°C fo 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 IBP250°C FBP 575°C
Specific Gravity 0.92
Aromatics wt % 1ring 19
2rings 17
3rings 10
4rings 9
Total 55
Unidentified wt % 4




cut, bottons). The diesel material cut which was used in this invention had
the followi ng typical properties: Distillation ASTM D86 C I BP 244 5% 261
10% 268 20% 277 30% 286 40% 294 50% 304 60% 314 70% 326 2 0% 90%
356 95% 368 FBP 370 Flash 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- MBR/0TsH3 Vi scosity, cSt 40 C (ASTM D- 445) 2ceBros@ikphur MC, ny/ |
(ASTM D-4045) 8 Bronine |Index, ng/11%00(ASTM D-2710 341 Cheni cal

Conmposition n-Paraffins, wt %7.2 Ilso-Paraffins, wt % 17.6 Aromatics, W %
18.4 Naphthenes, wt %56.7 1-ring 18.5 2-rings 18

Naphthenes wt % 1 ring 3
2rings 5
3rings 4
4rings 4
Total 16
Paraffins wt % 11
Iso Paraffins wt % 14
Sulphur wt % (ASTM D2622) 2.1 (1)
(
(1) the 2.1 wi% 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°iv 1588 1948

10
LHSV is Liquid Hourly Spare Velocity
TGR is Treat Gas Ratio
Nm>/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



3-rings 13.9 4-rings 6.3 Carbon nunber distribution wt % C13 11.1 Cl4
10.7 Cl15 11.5 Cl6 10.8 Cl17 9.9 Cl18 9.3 (Cl19 8.1 C206 (C21 7.8 (C22 5.3
2 3 AUG 2006 WD 03/074634 PCT/EP03/02128 21 €23 4.2 C24 2.93Mp30W. 6 26
0.6 C27 0.2 [0066] The chem cal conposition Is nmeasured by the nethods
descri bed previously, the aromatics being determned by |iquid

chr omat ogr ayyhy3/eme4t he. carbon nunber distribution by GCTA&PSHRNEg that, for
5 exanple, all products between the #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 10 vol %to 95 vol %of the
hydr ocracked di esel. [0068] These cuts were then hydrogenated using the

fol |l owi ng

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 Peoint, °C (ASTM D-93) 113
Density, g/m! 15°C (ASTM D-4052) 0.8558
Anlline 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
{
b n-Paraffins, wt % 72
Iso-Paraffins, wt % 17.6
Aromatics, wt % 18.4
Naphthenes, wt % 56.7
1-ring 18.5
2-rings 18
3-rings 13.8
4-rings 8.3
Carbon number distribution wt %
C13 11.4
C14 10.7
C15 115
ci6 10.8
C17 9.9
ci18 93
C19 8.1
C20 6
Cc21 7.8

C22 5.3




condi tions: Tenperature: 200C, 15 Pressure: 2700 kPa; Liquid. Hourly Space
Velocity: | hr'; Treat Gas Ratio: 200 normal cubic netre of hy(%rssog@? Hﬁs per
litre of liquid feed. 20 [0069] The properties of the nmaterial Whed
are set out in Table 1. Table |I Hydrogenated Hydrogenated Hydrogenat ed

Hydr ogenated Hydrocrackate Hydrocrackate Hydrocrackate Hydrocrackate

D esel Di e¥lo3y43el D esel 0-40% Vol unme 40- 75% 40- 95%PE€DEB3R12&ut Vol une
cut Vol une cut Volune cut HHDO 40 HHD40- 75 HHD40- 95 HHD50-95 DI STI LLATI ON
RANGE 2 3 AUG 2006 WD 03/074634 PCT/ EP03/02128 22 ASTM D86 237 308 305 312
| BP 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 @ 15C, 0.8423 0.8468 0.8472
0.8476 g/mM ASTM D4052 Vi scosity

c23 4.2
C24 29
C25 1.6
Cc28 06
c27 0.2

[0066]
described previously,

The chemical composition is measured by the methods

the aromatics being determined by liquid
chromatography and the carbon number distribution by GC assuming that, for
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]
conditions:

These cuts were then hydrogenated using the following

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




@25C - ¢St 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 POU%R\'JG‘?DU ASTM
D97 not tested not tested +5 +7.5 Freezing Point C ASTM D2 ested
not tested +2.5 +5.5 C oud Point C ASTM D5772 ( W % Aromatics by 0.0042
0.184 0. 19V /07464 Conposi ti on, wt % Normal Paraffi ns 6P¢T/EP@O0A2E8 4 | SO
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-rin s 2.6 10.7 8.3 8.5 5-rings 0 0 0 0.7
6rings 0 0 0 0O Carbon No.

ASTM D86 237 308 305 312

IBP 262 313 324 331
50% 287 342 364 366
FBP
Aniline Point °C 75.6 88.6 9.2 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 412 10.32 124 13.77
ASTM D445 2.96 0.52 7.65 8.38
@ 40°C —cSt
ASTM D445
Flash Point— ASTM 100 154 154 162
D93 _ _
Refractive index @ 1.46 1.4636 1.464 1.4642
20°C
COLD
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 74 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 22.8 24.8 24.6
2-rings 31.5 20.5 215 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




distribution Capillary Colum w 23 AUG 2006 WD 03/074634 PCT/ EP03/ 02128
23 Cl13 13.8 C14 16.2 Cl15 26.8 Cl6 22.9 1.2 3.1 0.7 C17 16.7 15.3 12.4 6.6
Cl8 3.5 25.4 16.1 13.9 C19 0.1 24.3 15.8 16.7 C20 17.7 13.7 é;'7A éﬁ% 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 é AUGZU% 5 1
2.6 C26 OWZOQMQ 7 0.2 0.3 100701 The HHD 0-40 is suitable for use as
drilling fIMP & {60711 Exanple 2 illystrates the use offTE%REds of the
invention as 5 silicone extenders fOr an acetoxy silicone seal ant, sold by
Bayer under the tradenane Silopren, RezepturW\B 14057. Exanple 2 [0072] The
Hydr ogenat ed Hydrocrackate Di esel used are the cuts 1io0 described in
Exanple. 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, f[the 40-95% cut jand the 50-95% cut respéctively. [OPp73] The
conpalT bi TT 30T the| prodg@ s Wiltn the Sili¢one Seal ant | wer e
C14 16.2
C156 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 ' 17.7 137 16.7
C21 ' 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
c25 0.2 2.1 2.6
C26 0.7 0.8
c27 0.2 0.3
[0070] The HHD 0-40 is suitable for use as drilling fluid.
[0071} 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 50-85 refer
to the 40-75% cut, the 40-85% 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.



15 eval uated in fornul ati ons containing 25-30-35-40 wt % of the extender.
The evaluation is perfornmed nmanually, using a polyethylene bag. First the
silicone sealant is placed in the bag and then the extender Ufsﬁﬁgﬂﬂs t he
two conponents are kneaded nmanually until a honbgeneous m xture

obtained. 2 3 AUG 2006 WD 03/074634 PCT/ EP03/ 02126 24 A snall tip of the
pol yet hyl eM® BAYS3as t hen cut away and about 20 grans BETEROHRIM xt ure was
pushed out of the bag onto a pol yet 4l ene sheet. A second polyethylene
sheet was then applied on top of the heap of the m xture. A glass plate is
pl aced on top of the second sheet and a force is applied so the 5 heap is
pushed flat to a thickness of (2mm. In this way a disk of the mxture of a
diameter of 1 Ocm and thickness of 2nmis obtained. This disk is then |left
bet ween the. two pol yethyl ene sheets at roomtenperature for two days until
vul cani sation of the. seal ant has taken Place and t he poléethylene sheet s

can be renmpveameal Bprpt the nolvsthvianebacivasithen gu @wawandrakoud gPigrams of oper ti es
d. th [ YPY T § i 1 t i d
T sual 'y, CThane pitiel dadpusBB dut bf the'beloroR acRERNRRS il ARBobitiaC

PCTI EP03/ 021 2®lthylenasheed wastthen @pplistdon temobDihekheappedcthe miktuse. A days Room

Tenperature @&%&%&é%ﬁeﬁ@gﬁ} éﬁﬁ% g@%\%%e%?%c?/ o W %Oépﬁeé\go e NT HHD

40-95 NT NT
s heap is pushed flat to a thickness of (2mm). In this way a disk of the mixture

of a diameter of 10cm and thickness of Zmm 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 results are in Table 2.



HHD 40- 75 cl ear

w % HHD 40-75 clear ++ + no HHD 40-95 transparent ++ whitish HHD 50-95
non-transparent +++ white 40wt % HHD40-75 cl ear+++ + no HHD 40 g%UG 00

non-transparent +++ white HHD 50-95 NT NT NT NT = Not Tested 25 . éorre
{ ++ = nor +++ = severe RESI STANCE TO ULTRA VI OLET LI GHT 10 0075] The

resi st ance

nmeasured as fol |l ows:
(using an ultra violet
reference, the disk is
to ultra violet
and a gl ass pl ate,
PCT/ EPO3/ 02128 26 violet |ight.

+ NO no

803(1(77{’?5 violet light of

light, and the

I nspected visually and the

t he non-exposed hal f.

HHD40- 95 cl ear

After
ef fect of

The results are

++ + no

portions.

is covered with al um nium f oi

bl ocking the ultra 2 3 AUG 2006 WD 03/074634

2,4 and 8 weeks,

B éﬂtra violet light is conpared to
in Table 3. 5 Table 3

HHD 50- 95 dear

e di sks obt ai ned FJEEREY021
[0076] The di sks are exposed to ultra violet
15 lanp) for a period of 8 weeks.
divided in tw equal
ot her hal f

In order to have a

One half is exposed

the di sks are

But above was

Extender addition Disk aspects after 7 days @ Room Temperature
Transparency Exudation Colour
25wt %
HHD 40-75 NT NT NT
HHD 40-95 NT NT NT
HHD 50-95 clear + no
( 30wt %
. 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
40wt%
HHD 40-75 clear +++ + no
HHD 40-95 non-transparent +++ white
HHD 50-95 NT NT NT
NT = Not Tested
5 + = some
( ++ = more
- +++ = gsevere
RESISTANCE TO ULTRA VIOLET LIGHT
10
[0075] The resistance to ultra violet light of the disks obtained as set
out above was measured as follows:
[0076] The disks are exposed to ultra violet light (using an ultra violet

15 lamp) for a period of 8 weeks.
divided in two equal portions. One half is exposed to ultra violet light, and the

In order to have a reference, the disk is

other half is covered with aluminium foil and a glass plate, blocking the ultra



HHD. 40- 75 HHD 40-95 HHD 50-95 W % 30 30 25 Extender Qi ginal

7 clear + clear ++ clear

(Ref er

After 4 wed&BAY jghtly hazy sli gh%é

col ourl ess
col ourl ess

col ourl ess
col ourl ess
col ourl ess
col our| ess
and vol une
10563: 1991

col ourl ess col ourl ess
colourl ess colourless RT =
| oss of the hardened seal ant was al so
test nmethod entitled Building construction -

- betermnati \Cl)igleﬂir_:jl'lqc.h al{}?eer ZIZP arqg1 %Swgqu, %%l éJlgI?S are inspected visually and the

greasy touch
After 8 weeks UV slightly hazy hazy slightly hazy
greasy touch Non-UWV cl ear clear+ clear
Room Tenperature 10 [0077] The wei ght
tested using I SO

Seal ants for joints

2) After 2

col ourl ess col our
col ourl ess col ourl ess col ourl ess
y hazy slightly B8ZFPB3€HLHur | ess

Non- UV cl ear cl ear

effect of the ultra violet light is compared to the non-exposed half.

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
clear + clear ++ clear
Agg;:t@aftRe_l}'/ no exudation exudation + exudation +
(Refer : Table colourless colourless colourless
- 2)
After 2 weeks
T, slightly hazy | slightly hazy | slightly hazy
colouriess 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

RT = Room Temperature

10 [0077]

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

Sealants for joints - Determination of change in mass and volume.

Aspect after
days @RT no exudation exudation + exudation +

. Tabl e col ourl ess col ourl ess col ourl ess
slightly hazy slightly hazy slightly hazy
greasy touch Non-UV cl ear clear + clear

ﬁggﬁ@ﬁﬁgurl ess

+ clear colourless




2 3 AUG 2006 WD 03/074634 PCT/ EP03/02128 27 |In this test specinens
consisting of netal rings filled wth the sealant to be tested are
subnmitted to roomtenperature and to el evated tenperature. The _differences
bet ween the mass and/or volumes of the test specimens before 5 &ddibdftber
exposure tQ the tenperatures is recorded. [0078] Three nmetal rings

(non- corr o¥Qf&%}erial , outer dianeter: 34 mm i nnerPEVERREA. 10 nm
height: 10 nm wth a hook attached)”are prepared for each property to be
tested. Each unfilled ring is weighed in air 10 (mass m ) for the vol une
test, also in atest 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
bubbl es are fornmed and that the sealant is pressed to the inner surface of
the metal ring. The sealant should be trimed so that it is flat 15 with the
upper ring of the nmetal rings. . Each filled ring is then weighed. in air

(mass nmB) andpithistiBst spReimdrsBbndislinipetmethl ring® B with ttRé sesI8RRkARd ON and
wei ghi ng the test specinmens are suspended and stored under the follow ng

condi tions: ZJestad apssyipidted to (opg tepyneratie arsbio elpvatediomperdlurunTi ty. b, 7
days at (70. j i hat 0 5%
relative hum(ﬁ?f%gh&f%%\g?éﬁrt% @g%%?ﬁ%’%rsg%{lrj@e?m I ?%ﬁ?@eﬁfg&%%"% | owi ng

t he peri ods ofandziies expasyee ortee temBratines as recariéd( nass n6) in test |iquid.
[0081] Steps a, b and c are perfornmed sequentially so that only 1 series of
rings is prepared. 2 3 AUG 2006 WD 03/074634 PCT/ EP03/02128 28 Cal cul ation
and( expressi o078 resuThree 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 ml 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 £ 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 m5) 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.



[ 0082] The percentage change in mass is calculated as fol |l ows:

(nb-nB) / (nB-nl) * 100; The percentage change in volune is calcul ated as

Delta nass

follows: s Delta volume = ((nb-n6) - (nB-md)) / ((nmB-md) - (nl3-AURHIE 100

[0083] The results are set out
@70C 7 days @RT and 28 days @RT 7 days @70C and 7 days @70C and |
RT Air WaVeOHed4\Water Air Water
-20.434 -23.259 -15.922
-20.05 -21.17 -16.66
-25.456 19. 041
20. 107

-16. 495

change -

-19.18

-11.085 -12.901 -13. 321

1¢

- Calculation and expression of results :

[0082)

HHD, 40- 95,

in Tabl e 4.

HHD,

40- 75,

-10. 180 -10. 453 -14. 367

Delta mass = {(m5-m3) / (m3-m1) * 100;
The percentage change in volume is calculated as follows:
Delta volume = ((m5-m6) - (m3-m4)) / ((m3-m4) - (m1 - m2)) *

% Mass RH:

10 Table 4 30 wt

The percentage change in mass is calculated as follows:

% FLU D 7 days

100
[0083] The resulis are set out in Table 4.
Table 4
30wt% FLUID | 7days@ 70°C 7 days @ RT and 28 days @ RT
7 days @ 70°C and
7days @ 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

day
§¥021380. 841 -20. 775
-$8.884 -19.471 -17.556 Average % Mass
change % Vol une change -22.894 -23.541 - -22.935
-20.477 -21.939 Average %-22.10 -23.65 18.390 Vol une

% Mass change -12.298 -13.505 -13. 653



Aver age % Mass -11.19 -12.29 -13.78

- -12.414 -14.803 15. 808
Vol une change -
HHD, 50- 95,

change -9.%883074634 153 .

-11.433 -12.092 Average %-12.51

% Mass change -8.561 -9.470 -12.192
-10.194 -9.531 -11.426 Average % Mass -9.43 -9.26 -11. 90
-10. 813 -10..328 14.685

-10. 69 -10.86 14.800 Vol ume change? 13.941

-11. 3RS TERP/G
-14.48 RT = Room Tenperature
2 3 AUG 2006 30 CLAIMS 1. A hydrocarbon fluid having ASTM D- 86 boiling

16.789 2 3 AN 2006 WD 03/074634 PCT/ EPO3/ 02
-9.534 -8.773 -12.092
change % Vol une
Aver age %

change % Vol une change -13.682 -15.276

LA

poi nt ranges within
-16.05
HHD, 50-85,
% Mass change | -8.561 -9.470 -12.192
-9.634 -8.773 -12.092
-10.194 -9.531 -11.426
Average % Mass | -9.43 -0.26 -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




235C to 400C and contai ning normal paraffins, isoparaffins, nore 5 than 60
wt % napht henics and at |east 20 wt % of pol ycyclic naphthenics,

hydr ocarbon types anal ysis being based on ASTM D- 2786. 2. A hydrocarbon
fluid according to claim1, containing less than 10 wt% 10 nor&alAUG 2006
paraffins. 3. A hydrocarbon fluid according to claim2, containing from3 to
10 wt% normal paraffins. i5 4. A hydrocarbon fluid according to any of
Clains 1 to 3 having an ASTM D-86 boiling range no greater than 750C 5. A
hydr ocarbon fluid according to any of Cains 1 to 3 having an ASTM D- 86

boi ling range no greater than 650C 20 6. A hydrocarbon fluid according to
any of CQainms | to 3 having a boiling 3gnge of no nore than 50'C 7. A

hydr ocarbon fluid according to any of Cains 1 to 3 having an ASTM 25 D- 86
boiling range in the range 235C to 265C. 8. A hydrocarbon fluid according to
any of d ai n@LAIM® 3 having an ASTM D-86 boiling range in the range 260C to
290C. 23 AUG 2006 31 9. A hydrocarbon fluid according to any of Clains 1 to
3 having an ASTM D-86 boiling range in the range 290C to 315C. 10. A
hydrocar bon {1 ui A agtricdirigh fioidRgviag ABAMTD-86 thbilihgh pYink Gardes \&ithin 5 D- 86
boiling range in the range 300C to 360C. 11. The use of a hydrocarbon fluid
havi ng” ASTM D- 86 4381 i tRg2¥ith and seridaining; nepral parafling, issperaifies, dbAI ni ng
normal pagaf fins,u,l rayf fop N 2t 0 9 tohepi .at | east
20 wt %25; pol yc;gérfﬁoﬁgla}ﬁhtﬁﬁ%}ﬁﬁ%@,&h%/‘?idr‘lo%ai%gg% ?@32'2 Engj 373!3@:9%!5"”9 based
on ASTM D- 2786 aaphathsinidse diydeocasbrietypss| analysis being based on ASTM D-

2786.

2. A hydrocarbon fluid according to claim 1, containing less than 10 wi%
10 normal paraffins.

3. A hydrocarbon fluid according to claim 2, cbntaining from 3 to 10 wi%

normal paraffins.

15 4. A hydrocarbon fluid according to any of Claims 1 {o 3 having an ASTM
D-86 boiling range no greater than 75°C.

5. A hydrocarbon fluid according to any of Claims 1 to 3 having an ASTM
( D-86 boiling range no greater than 65°C.

20
8. A hydrocarbon fiuid according to any of Claims 1 io 3 having a boiling
range of no more than S0°C.
T. A hydrocarben fluid according to any of Claims 1 to 3 having an ASTM
25 D-86 boiling range in the range 235°C to 265°C.

8. A hydrocarbon fluid according to any of Claims 1 to 3 having an ASTM
D-86 boiling range in the range 260°C to 290°C.



12. The use according to Claim11 in which the hydrocarbon fluid has ASTM
D-86 boiling ranges within 300C to 370C. 15 13. A silicone sealing
conposition conprising from30 to 60 wt % of a silicone polyner ag"lyAUG(?mlo
to 40 wt % of a hydrocarbon fluid having ASTM D-86 boiling point ranges

wi thin 235C to 400C and containing normal paraffins, isoparaffins, nore
than 60 wt % napht henics and at zo | east 20 wt % of pol ycyclic naphthenics,
hydr ocarbon types anal ysis being based on ASTM D-2786. 14. A silicone

seal ing conposition according to Caim113 in which the hydrocarbon fluid
has ASTM D-86 boiling ranges within 300C to 25 370C. 15. The use of a
hydrocarbon fluid having ASTM D-86 boilgng point ranges wthin 235C to 400C
and contai ning normal paraffins, isoparaffins, nore than 60 wt %

napht heni cs and at | east 20 wt % of polycyclic 2 3 AUG 2006 32 napht heni cs,
hydr ocar bon 8y pesA agdiocartonfiit gctradieg forardSIHNEIBIMR T &6 Iamvingsah WSTMfor a

printing ink 16. i.nk conprisi a pi pt, .a resin and, as a solvent,
a s hydrocarbon %@‘Wgﬁge%%rﬂngg%giéitﬁg% f'nt ranges within 235C to
400C and contai ning normal paraffins, isoparaffins, nore than 60 w %

naphthenics and at |east 20 wt % of pol ycyclic naphthenics, hydrocarbon
types anal ysi® behhydmesdndhicarmarding7gany¢f QlgimsThés Gdwvarg an ASTMI

i ui d acer i ng’ 18 St ahg futhd ol SHLC 10 980Gt Bt ot vent - 15 16,
The use of a fluid according to any of Clainms 1 to 10 as a nmetal worKking
L: gIC(SSI t2 S T‘? ¥ USthe Lséi OF :l.alﬁly roaarbon Auld h%gin%wsﬂpl lﬂ&glbrglslinlg pEo?ntlrgnSgs a

' within 235°C to 400°C and containing normal paraffins, isoparaffins,
more than 60 wt % naphthenics and at least 20 wt % of polycydiic
10 naphthenics, hydrocarbon types analysis being based on ASTM D-

2786 as a silicon extender oil.

12. The use according to Claim 11 in which the hydrocarbon fluid has
ASTM D-86 bolling ranges within 300°C to 370°C.

13. 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

( . normal paraffins, isoparaffins, more than 60 wt % naphthenics and at

| 20 least 20 wt % of polycyclic naphthenics, hydrocarbon types analysis
being based on ASTM D-27886.

14. A silicone sealing composition according to Claim 13 in which the
hydrocarbon fluid has ASTM D-86 boiling ranges within 300°C to
25 370°C,

15. The use of a hydrocarbon fluid having ASTM D-86 boiling point ranges
within 235°C to 400°C and containing normal paraffins, isoparaffins,
more than 60 wt % naphthenics and at least 20 wt % of polycyclic



depressant for plasticised polyvinyl chloride fornulations. 20
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naphthenics, hydrocarbon types analysis being based on ASTM D-
2786 as a solvent for a printing ink.

16. An ink comprising a pigment and a resin and, as a solvent, a

5 hydrocarbon fluid having ASTM D-86 boiling point ranges within 235°C

to 400°C and containing normal paraffins, isoparaffins, more than 60

wt % naphthenics and at least 20 wt % of polycyclic naphthenics,
hydrocarbon types analysis being based on ASTM D-2786.

10 17. The use of a fluid according to any of Claims 1 to 10 in a drilling fluid.

18. The use of a fluid according to any of Claims 1 to 10 as an industrial

solvent.

15 19. The use of a fluid according to any of Claims 1 to 10 as a mstal
working fluid.

20. The use of a fluid according to any of Claims 1 to 10 as a viscosity
( depressant for plasticised polyviny! chloride formulations.
20



