WD 2011/ 061716PCT/ 1B2010/ 055313 1 5PROCESS FOR THE PRODUCTI ON OF
HYDROCARBON FLUI DS HAVI NG A LOW AROVATI C CONTENT 10FI ELD OF THE | NVENTI ON
The i nvenvpaniweshases to the production of specific fluipds/BaMo/ogs3e narr ow
boi ling range and having a very |ow atomatic content, extrenely |ow sul phur
| evel content and their uses. The invention relates to feed quality

15sel ecti on and process conditions. BACKGROUND ART Hydr ocar bon
fluids find wi despread use as solvents such as in adhesives, cleaning
fluids, explosives solvents for decorative coatings and printing inks,
light 20 oils for use in applications such as netal working or denoul di ng
and industrial lubricants, and drilling fluids. The hydrocarbon fluids can
al so be used as extender oils in adhesives and seal ant systens such as
silicone sealants and as viscosity depressants in 25 plasticised polyvinyl
chloride fornulations and as carrier in polymer formul ation used as
flocculants for exanple in water treatnent, mning operations or paper
manuf acturi ng and al so used as thickener for printing pastes. Hydrocarbon
fluids may al so be PROGE3S FQR VI PRYQUCTION OF dYDRICABBON oFLWEOSer
applications such as chem calbat7eREIA Atfiv aARoMATIC NEOoWFAFE cal nature and
conposi tion of hydrocarbon fFOrds vartes constderanty according to the use
to which the fluid is to be put. Inportant properties of 35 hydrocarbon
fluids are the distillation range generally determ ned by ASTM D-86 or the
ASTM D- 1160 vacuum di stillation techni que used for heavier materials, flash
point, density, Aniline Point as determ ned by ASTM D
vm2011/061%96Pciﬂiﬁéé¥5ﬂ5%5é5§ﬁﬁiﬁii, aromatic content, sul phur content,

vi scosity, colour artha efrvacttiive kaﬂexesF%QnthE(pﬂmdmatdbassffspdcaﬁic

paraffinic, isopapahfi H!a&n&egrl%@%v%e@@lﬂ tP&%&,aMW@&@IW sed; and
aromati c. 5These fluids tend have narr ow oi | ﬁgl oi nt. ranges as

i ndi cated by a ﬁ%Wr%ﬁﬁW@&ﬁ&eCBEFﬁ%Eh FHITS G YBoPT i Tt SFFBPY OB Fi nal
Boi I i ng Poi nt (&BPR)thecor derg.t hASTMV@r86onThe llaniets alo Boedd nguPbing and

t he Fi nal §9|I|gglgggfgn\gnhlpggcgggsgﬂmgggg5glng to the use 10 to which
the fluid is to_be However, the use of the narrow cuts provides the
benefit of a prgﬁagégﬂﬂgéﬁ5§0|nt which is inmportant for safety reasons. The
narrow cut al so bri rngglraqeortcantt fuligisd fpndpertieeprsadhuas as bedierntdef i ned

ani l'ine poi nt o, 8@l VENCY, POWRLs el VESeos|dyy riniand defined;ves
evaporation conditions for systems where drying is inportant, and finally

better defined EQ}Y%Rﬁ?tﬁ?ﬁsﬁﬁﬁoratlve QRBﬁAngﬁl67ﬁ6@99%ﬁﬁP9N59k503}HTE635 are
bot h directéd toifthefproduet iion agfpfiaatdsoconprisi g aktlkhéastir 40l 20

napht heni cs a”ddém%rﬂo‘% 051‘1!1”%%1%%9:‘% N iQS%Qcta‘m QOCéJng‘B%,lltﬂ%cj ni tial

feed is a Vacuum Ga IS then subj ect ed hydrocracking. A
typical V& is 8%%%@%se&h§s ﬁé@??ﬁf§99§ fSFPbﬁfng*ﬁkoBé??lé§a gpeci fie

Gavity: 0.86-0e8dender oils in adhesives and sealant systems such as

silicone sealants and as viscosity depressants in

25 plasticised polyvinyl chloride formulations and as
carrier in polymer formulation used as flocculants for
example in water treatment, mining operations or paper
manufacturing and also used as thickener for printing
pastes. Hydrocarbon fluids may also be used as solvents

30 in a wide variety of other applications such as chemical
reactions.

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

35 hydrocarbon fluids are the distillation range generally
determined by ASTM D-86 or the ASTM D-1160 wvacuum
distillation technique used for heavier materials, flash

point, density, Aniline Point as determined by ASTM D-



25ASTM D- 1160 distillation: |1BP 240-370C., FBP 380- 610C. Aromati cs
w% 1 ring froml1l3 to 27% 2 rings from10 to 20% 3 rings from7 to 11%
4 rings fwormfi/de07162% total from 40 to 65; 30Napht henegcwiuBtoid/osssmsg from 2
to 4% 2 rings from4 to 7% 3 rings trom4 to 6% 4 rings from4 to 7%
total from16 to 27; Paraffins % from7 to 16% |soParaffins wt% from 8
to 20% 35Sul phur: from11.75 to 3 W% (as neasured by ASTM D- 2622 using
X-Ray Fl uorescence); This VA is then hydrocracked into a feedstock.
W02011/ 061716PCT/ 1B2010/ 055313 3 The feedstocks have a | ow sul phur
content, typically 1 to 15ppm by wei ght. These feedstocks have also a | ow
aromatic conten%jL typically 3 tﬁ 30 wt% (this ig said to be Iowerlthan t he
typi cal range ofl15 Tt %1 hSBeo YonaP FPuFd FERASY ar 89101 F | t
i s indicated thatdt e flonwerigal pmaeconténtl rancavokrd orl aedutecthe meed

for deep hydrodgsuh phurisatiisepaandrs al 50 rRsubhsti fed esuiractivat hion of the
hydr ogenat i on cgt alé/st .wh%n hydrogenation is used to 10 produce

dear omati sed gr A4 HELCoRBY arBMatic content al so dinini shes the

hydr ogenati bn severithyeseqbivedswiemprodubeng dearomtbsedigoades rtthus

?I | owi ng tthe dePlghlyégn?@kiiﬂ@i@fat_%;@i wlg?tﬁ‘sﬁqrc?gef%{d}@rb%wé?] OE?@t%@%/vihng
ower reactor v u S 0] ne unl ts. 1.S ur er .1 nalcale e
resul ting produgf)%qﬁé\% %OH] h (ﬁaBpEﬁ)t hehfc F&d}‘ﬁ]en%?lﬁffﬁigca?%/ngt (:}%fs)t 40%
preferably at |eastr®0% to ASTMHyd?@gehat iTontoflt hel hydr doratkeddVER | s

sai d to be operatggd atofn iehpesatung 10f R0QEosanPressuaengf t@7charyse 20 a
i quid hour a treat rate_of 200 ton of

y space _velocity of 1 hr-1, and /
fead o bl PR TRG i ottt 551 R Kak e AR e SPENAFSpr DO has a
very | ow cont entairoaronet bcsyithe flactbansfiihabf hg ghrdwide dgaphodocts stil |

contain a rathegyhighi s29,aaRWAL 0foar QRBLIGCS BN Ay Oducd havidlg & doiling
range of 237C to_ 287C jis said to contfﬁln 42 pgm of aromatics. The three
other products AAY? ng* hi Ghet™ui1d g ranfed “PE68E: 3228 CB05T- 3648 B

312C- 366C) havedaf omat i osl ldont eotistobraboutre2@0CpEm, 30ER144E48Fidyscl oses

a process g Whigh ackihely stf8am0fi dtydrocar Popsshavi-ng yan Afonpld &S
content of at Igast 70%is subjected tor{{wdr Rde%ul phuri.zation so gs to
obtain a first ST¥Eam W tHES@PHur* Cont'eit '8f 9%&<E Tt A5 l%gp?ﬁlr Hd st ep

of hydrogenati onensivrrthi s process, the
WO-A-03/074634 and WO-A-03/074635 are both directed

to the production of fluids comprising at least 40%
20 naphthenics and a narrow boiling range. In these two
documents, the initial feed is a Vacuum Gas 0il (VGO)
that is then subjected to hydrocracking. A typical VGO is
disclosed as having the following properties:
Specific Gravity: 0.86-0.94;
25 ASTM D-1160 distillation: IBP 240-370°C., FBP 380-
610°C.
Aromatics wt%: 1 ring from 13 to 27%, 2 rings from
10 to 20%, 3 rings from 7 to 11%, 4 rings from 6 to 12%,
total from 40 to 65;
30 Naphthenes wt%: 1 ring from 2 to 4%, 2 rings from 4
to 7%, 3 rings from 4 to 6%, 4 rings from 4 to 7%, total
from 16 to 27;
Paraffins wt%: from 7 to 16%;
IsoParaffins wt%: from 8 to 20%;
35 Sulphur: from 1.75 to 3 wt% (as measured by ASTM D-
2622 using X-Ray Fluorescence);

This VGO is then hydrocracked into a feedstock.



35 first streamis said to have a distillation interval of 145-260C, and
the exanple provides for 142-234C. It is also indicated that the

hydr ogenawedositaseam can be fractionated, e.g. in |ight eoraBmfod6:t205C,

m ddl e W0O2011/061716PCT/ 1B2010/ 055313 4 cuts of 170-270C and heavy cuts of
200-400C. Yet, in the sole exanple, there is no fractionation taking place.
It is suggested in this EP1447437 the desul phurati on and hydrogenati on of a
Light cycle oil fraction fromthe 5 effluents of an FCC unit. It is
however shown that even if the naphthenic content is high (86.5 w% which
suggests good sol vency, the aromatic content remains at 100 ppm Thus, the

production of fluids,fr tnospheric 1Q distil]lates cuts after
desul phuration to o%?gi%%%§5F8gg?§3ﬁ§5f 3fﬁ%s hpﬁugeggp S’ ar Shaf sy
content, typicall yobebpmwt100ppai gis. sthede nbredaughts imtheapsd or &rt. The
Inve][l]g! on thuz @k&ﬁa%itc Pf&l}*f::edl!tngt pPEOCESS3 fif %dﬁrt@akkﬁgsa_ﬁbpgéﬂi%g
paraffinic and naphthenic_fI ui ving a. ver ow content in aromatics,
typically beIomﬁfoéoﬁﬁﬁﬁf?%ﬁ?dgzﬁl%ﬁ’rl%%% 5?%%§bﬁ%$iggdfgtﬁR1§Fé. These
fluids presént toweentdemsilt yland howefaatugeosity | evels for the sane cut

ranges, due to |owerrinaphtihenicareentent and 13Qchi ghepnisopanabhi nésn
content than fluids of the prior

art. SU RY OF THE | NVE ON, . The
i nventi on provi G888 BF oteS8Ct ot pr erb%?cg j\!\/%{‘fgyd?% %XfFrp%{je%,U%g‘Wl%W%? omatic
hydr ocar bon fl ugdsl bailld ;g ricnsu 25 st henr dnge sofd ¢ aerh 106 ttigc 400CF ahd <a
havi ng boi |l i ng fange;0fadeh n@é@altﬁ %Qt@p de%in@ﬁi@ﬁ | east,sthe tywo
uratin

successi ve_ steps of deephydrodesul p f dle disti]|late down to
eos than 1B poRF TR SO SehPARYRre R OBERG: F Gt het deRtHur | zed
m ddl e di still agé&so ofimpreicddisnghst epdabgant ehpersavgre thr gpu80red WB8YC and

at a pressure fﬁ@@dﬁkiﬁglﬁﬂabﬁéﬁa6¥¥@gog®dﬁkEPt@Hﬁseg@@@d&%@,t&hﬁ
mddle distill ates age |§ﬁ$ed fr%n1atnDther|c |stlll%p|on unt% and/ or
catal ytic crackfRg eI rent 87 9séh i st F P dt &8 havpfgatton units or
W02011/ 061716 PCI1 182010/105%531 8e&cbor [Naignesi fibs het weerts1.80c and 400C,

especi al l y;Erom 200 #:0 i38QGrther indicated that the resulting products
have a high naphthenic content, typically at least 40%,
preferably at least 60%.

Hydrogenation of the hydrocracked VGO is said to be
operated at a temperature of 200°C, a pressure of 27 bar,

20 a liquid hourly space velocity of 1 hr™*, and a treat
rate of 200 Nm’/ton of feed.

While these two documents indicate that the final
product has a very low content in aromatics, the fact is
that high boiling products still contain a rather high

25 amount of aromatics. The product having a boiling range
of 237°C to 287°C is said to contain 42 ppm of aromatics.
The three other products having higher boiling ranges
(308°C-342°C, 305°C-364°C and 312°C-366°C) have aromatics
contents of about 2000 ppm.

30 EP1447437 discloses a process in which a first
stream of hydrocarbons having an aromatics content of at
least 70% is subjected to hydrodesulphurization so as to
obtain a first stream with a sulphur content of less than
50ppm, and step of hydrogenation. In this process, the

35 first stream is said to have a distillation interval of
145-260°C, and the example provides for 142-234°C. It is
also indicated that the hydrogenated stream can be
fractionated, e.g. in light cuts of 100-205°C, middle



According to one enbodinment, the mddle distillate contains nore than 20%
aromatics, preferably nore than 5 30% According to another enbodi nent,
m ddl e diwoi2bliaise7ieont ai ns | ess than 100% aromati cs, pretenpbhiyodsess t han

70% Accordi ng to one enbodi nent, the hydrogenated hydrodesul phuri zed
mddle distillates (the final product) 10 contain less than 5 ppm sul phur,
preferably | ess than 3ppm nost preferably 0.5ppm According to one

enbodi ment, the hydrogenated desul phurized fluids contain | ess than 100ppm
aromatics, preferably | ess than 50ppm and nore preferably |ess than
1530ppm Accor di ngt ooneenbodi nent, deep hydr odesul phuri zation of distillates

is operated at a reacti t erat ure higher than_3 ) eferably varying
bet ween 330 andcg%)c?%ugnggg@pé eS80 BCRTGherts 26%2@%%@6 bér s?e%’r ef'erabl y
varyi ng bet weenti80 smice xahals, Fhept esemece fobchnomyidraoddsidipaurpiaati on
catalyst with aIEFE%/é@ﬁ@@dﬂkcb@h“@%ﬂsoE@l@@¢4§hj@he desulphuration and
Accor di ngt ooneeg‘ogdl ment ,tt.h% h){cdro es%ltphurljfatl on cat a%}/s;tl cforgprlﬁa an
alumina 25 suppdft “@rt'n-ac" &ast® a 'coupl e of° netal s Fr ot gr ouy W1 1<
preferably eouptéslotnnetaf sasutdt amiti.ckel Asolhhdeaumsbpwn that even
cobal t/ mol ybdenum the naphtiephef erad hydi egenati ors cat alyst eontai ns

ni ckel ; nore preferabl thed cat aleyst istha ni_ckel .su Eogted 30 catal yst.
According to ong &hbodi nért® Hdidgenativ6n ad:Pm(%%ﬁIg OFf2ed didtii1dtes is
performed withi hO® hee. st eps includi ng hydrogenati on step, then separating

Zt ep é 0 evaporate :m eﬂg@@j nghgag%ﬁa%é;wiqﬁuca_ﬁ ﬁﬂgiésfrﬁﬁfr& 3'&%¥nbﬁﬁh§§§é ep.
ccordi ng one, e i.ment, the hydrogenation step includes three .
hydrogenatﬁ@n sséﬁté]sﬁ:ﬁtels’l qui-d“Aourd egtpacge\%%]&?%/tj(cﬁ—lsv)%ovar%B@l?rom
0.2 to 5hr-1. ThedrWe20bh6617L6RETMIBR010#:065818 &romeat csatterdamtbe from
100 to 300 NwB/top;of1fieediohheobydnogenati on catalytsigneannconpr bseoni ckel
on an al um na carrier, havi ng a specific area varying between 100 and 250
n2/ g of catal yst'-preferably between 150 and 200 n2/g 5 of catalyst. The
amount of catal yst iTh4g hevwdnrtéerhydregenatsi en stragesing aceovrcesy fort he
scheme 0.0%s 0. 540; AP- D FHL.12510:8%¢1 81 8- af 0T 122hQ 15101 35/ Qadtnd. 78
and, nost pref erablg, 0. 10-0.,20/0.,20-0. 32/0.48-0. 70. The first actor can
be a sul phur trap FeActYF. oG Fhe pPoCuas  fay YR &ty \}?gllﬁ?wcg)hgr?]%% t Wo
hydrogenati on steps, deheleivritdeel arrowsthefr icatiabyst Lahet heheswo Stages,
according to \’\’egggée@m}!{%&éﬁ Qifeng-igg' afa 51 Qyor Ovigs%osl%ng eeably for the
0.07-0.4/0.6-0.93 and nost preferably 0.%0-0. 20/ 0, 80-0.,90. 15Accord|é1g to
one enbodinent,s@ﬁ% 6P60§§§%ﬁﬁ1f}?e to ower napht enic content an

20 higher isoparaffinic content than fluids of the prior
art.
SUMMARY OF THE INVENTION

The invention provides a process to prepare very low
sulphur, very low aromatic hydrocarbon fluids boiling in
25 the range of from 100 to 400°C and a having boiling range
of not more than 80°C, comprising at least the two
successive steps of
- deep hydrodesulphurating of middle
distillate down to less than 10 ppm sulphur,
30 and
- catalytic hydrogenating the desulphurized
middle distillates of preceding step at a
temperature from 80 to 180°C and at a
pressure from 60 to 160 bars.
35 According to one embodiment, the middle distillates
are issued from atmospheric distillation unit and/or

catalytic cracking effluents, such distillates having



conprises a separation stage, whereby unreacted hydrogen is recovered and a
stream of hydrogenat ed desul phurized mddle distillate is recovered, and
pref er ablworeoywhrad to the inlet of the process. The unreeaaBmdo/bssdrogen can
20 be recycled at least in part to the inlet of the process or to the

hydr ogenati on stage. The stream of hydrogenated desul phurized m ddl e
distillate can be partly recycled, at least in part, to the inlet or to the
hydr ogenati on stage. 25According to one enbodi nent, the separation stage
can conprise at least two, preferably three flash separators staged
according to decreasing pressure. Accordi ng to one enbodi nent, the
pressure in the | ast flash separ.ator obe about atnospheric. pressure. 30
According to on O%ﬁ%%%i?&ﬁﬂﬁst %§%%980§§§ Fu?ﬁﬁeﬁogo ricSBSCE 5t epl ot
prefractionati oA0®fte HEAU°6w- sul phur feed prior to hydrogenation, into

fractions having a hoiddng 1ange Hfe lessdibant90€nePhetigrablys80C ate
According to one _epbodi nent %he p£¢)gess further 35anPrifes a sttekg of
fracti onation of °Fha hydFogenated pf oduct S tht's LT He™ of T Geti Hed 581 I i ng
ranges. W02011P0617A6PCTAIBR2010/0B83EZ pmbodimeAgcondiAget dionellate
enbodi ment, Thecprefimctionatih st@P CabrRe i¢anr iped reubbal Bc yACHKM
pressure from 10 to 50 nbars absolute. The invention also provides the use
of the fluids obt ai ned by the process of the invention as drilling
fluids, as industriadcsokdems,tdnooeatamye il vieds,, i phexplhosiregsnaied

concrete demoul diagdoyumprat-k 08, midyadhasivesattd pridtdingli pksaudi) metal
wor ki ng fIEbds, as CUttan f|HIdSB as rolli 0|Is,:§s %ﬁM'fIU|ds,hrust 10
preventive rn i AdustTt atSFubréants, P %&Igﬁﬁérgﬁﬁ e % e Hht § Gt

pol ymer s for nul appron misth pselfecehby Gsorrmscosity depressants in plasticised
pol yvinyl chloride formilatin@nso idnkeshdsd@se §FOP tRIOLLEL O hlaidds, in
phar maceuti cal grodzﬁ%s“ i Eglggers used in wat%G_ ﬁgotreatnentﬁ.gaper
manuf act uri ng or<py lﬁﬁﬁega B398nEC e &Hhi Y 5 d17ent S U PBRAR RS-+ -5 The
attached draw ngrésemisichérmeti thaepregent anidoncoé prefrtabldyedesn then

i nvention. 120DESERLPTI ON OF EMBODI MENTS OF THE | NVENTI ON The

i nvention provides specifjc conbination of deep héggggesul huratigge rocess

fol | owed by hydrogersti%i€8nditi ors of | QW sul ph oSt sul ph ree
feeds. A typi cahvfeettwldhucorpespond it odidesidllphiesi zed oRSratedsplierdc

distillate conprishighd Ypi&aldcuRet 0 3@nwt-% ananet i3pg°cH ghekraropBfics
content can be rgcessed, up to %gogb C?E@g feeq§ can be ggsigﬁgygrocessed
using the preseRt ¥ hVenPFbRc&lch” s et i (€nts OFIFEC unf 33 “For pl e
desul phuri zéd | tgat &Yycdbari lprelf€dpblbutrar @Ongprieftereayl YOi anddad xbare, Wit h
some at nospheri ¢,dpstidh@d e af LEr ndesshPhurAt@0ation catalyst with a

LHSV varying between 0.5 and 3h".

According to one embodiment, the

hydrodesulphurization catalyst comprise an alumina

25 support with at least a couple of metals from group VIIT,
preferably couples of metals such as nickel/molybdenum or
cobalt/molybdenum.

A preferred hydrogenation catalyst contains nickel;
more preferably the catalyst is a nickel supported

30 catalyst.

According to one embodiment, hydrogenation of
desulphurized distillates is performed within three steps
including hydrogenation step, then separating step to
evaporate remaining gaseous products and a fractionation

35 step.

According to one embodiment, the hydrogenation step

includes three hydrogenation stages at 1liquid hourly

space velocity (LHSV) varying from 0.2 to 5hr™'. The



A well known feed is desul phurized atnospheric distillate with a sul phur
content decreased down to | ess than 10 ppm by deep hydrodesul phurati ng

whi ch i n wbeo1idB17iavention is carried out using a hydroeesuBmhonssag uni t
wor ki ng under hi gh pressure above 70 bhars and hi gh tenperature over 300C,
preferably varying between 320 and 370C i n presence of desul phurisation
catalyst in W02011/061716PCT/ 1B2010/ 055313 8 fi xed bed reactor. The

hydr odesul phuri zati on catal yst conprises an alum na support with at |east a
couple of netals fromgroup VIII, preferably couples of netals such as

ni ckel / nol ybdene nol ybdenum or cobalt/nnlybdenunl 5 Ni ckel / mol ybdenum

b f d De t h d h t
may e found i nt*PRbGERRE 871 PAneF BFmEroR™ FPOm'B | Bht | hool CRAptBT° 16

from Techni p edhvdorzeraSBNN2Cc2108y073020 ¢wbuirke 3)ickFheohydnogénatidn f eed

after desul phur@&i:@ﬂer A0 dypical | pLantial nschess rihag %@@m&{ Soib phwk,  but
hi gher anounts G vaL es are

pracess
preferred. Thereggs g % ?o¥s¥hénﬁ§gqpkﬁglu8£w%%ner Ci}tl\%gosulp hur
content is at I@éstcaltpfperSHencTé}e aamppircal o F owadid pheie fl@ect}WFI kheepri se

0.5 to 151.5 ppAygubphdErion staBekore enrierdngd he hywdr ogenatd an. amit, a

prefractionatio take pl ace, ng a nore. narr ilin nge,
entering the unﬁtgg?ﬂéaé'ﬂggﬁng5agﬁ%$e n%r?DM/Boﬁfiﬁgbgghdé gfggﬁg'%utlet.
Typi cal boiling0.28 arahgestf ppeétraety,ofatlédOcdp sl a?e 0L.50C0t 682200) - 220 to
310C. The feed igetheniydregepated. be a sulbﬁdkogﬁibtﬁﬁgcﬂdi used in the

hydrogenatign unit is typically a hi dr ogen, wth a purity
of 25nore hﬁan 99@6'€W%e f“%?ﬁéﬁ geggHé %@nﬁ§%8§ Com%ﬁVﬂ?%gé i on
t akes pl ace i s bnérerenesrienr e%;@m@r, wittver qigactior ey rconpf | s ohes forimor e
catal ytic beds. tﬁ@t%h%tlék aé@bd%ﬂ#ﬂg'Yté'&@g hedsmcydroggnayi en t akes

pl ace using a cg pi cal drogenati.on ts |n | ude but are
not limted to: i % E%atlﬁﬁﬁf%ﬁﬁpﬁﬁdlﬁ o heﬂ{@ﬁ%%Lﬁ di nl%%%T
t ungst at e, nicketeﬁ@myﬁde@uﬁp Aok §bdleHin - 9@obalt nnlybdenate ni ckel

nol ybdenat gson sili ca-anddofgatym,na eaprbhehsner, %%%'b&@%% A frefiesr ed
catalyst is N -based 35 on an alum na carr

um er, aV|g%‘ ggmhf|c ar ea
varyi ng bet ween180" Bt 750 oG o caF APtV Prete By Ch AT 9%Y and
200 n2/g. WOR0i3/ 06¢F16RST/ AB204 0¢ 05581 3P 0 hydrogefi ety diesgépat ik oned

conditions are fypital hysthe 41l liowWinGicvered @th9r%§@r9@i§,r@&§éﬁ&§b|y
100 to 150 bars, and nns%% re erabl 105 to 30 bars STSnBerature 80 to

180C, preferabl§olEbetbn the ocess e unreacte ydrogen can
20 be recycled at least in part to the inlet of the process

or to the hydrogenation stage. The stream of hydrogenated
desulphurized middle distillate can be partly recycled,
at least in part, to the inlet or to the hydrogenation
stage.

25 According to one embodiment, the separation stage
can comprise at least two, preferably three flash
separators staged according to decreasing pressure.

According to one embodiment, the pressure in the
last flash separator can be about atmospheric pressure.

30 According to one embodiment, the process further
comprises a step of prefractionation of the low-sulphur
feed prior to hydrogenation, into fractions having a
boiling range of less than 90°C, preferably 80°C.

According to one embodiment, the process further

35 comprises a step of fractionation of the hydrogenated

products into fluids of defined boiling ranges.



and nost preferably 130 to 160C Liquid Hourly Space Velocity (LHSV): 0,2 to
5 hr-1, preferably 0.5 to 3, and nost preferably 0.8 to 1.5 Hydrogen treat
rate: 100woeoB0@17MeB/ton of feed, 10preferably 150 to 2P0TABZH1VOSE13
preferably 160 to 200. Usi ng high pressure, |ow tenperature

hydr ogenati on conditions and an effective hydrogenation N -containing

catal yst, together with high treat rates, in contrast to the prior art,

of fers several advantages, in peculiar no 15 cracking occurs.
Substantially no hydrodesul phurisation takes place: the traces of remaining
sul phur conpounds are rather trapped into or onto the catalyst rather than
bei ng di scharged as AH25 icﬂ. the prior art pr 0cess., I n the contdi ti ons t he
final product, even MitH Hi'th BoiTihg I ¥anges, Tty dical 15° above- 50bc or
even above 320Cstepi¢dn comt@msiatkropt ew & yeativesreontent, frypi talty | ess
t han 100ppm 50 mides peeess<of the invention can be carried out in
several stages. There can be two or. three stages 25 preferably three
stages. The first stTglgee Wt opet at e ¢ h%%‘ﬁ%%% %% a %)n%ji; thkil(:dr%(;lguelna%i on of
subst anti al by abbtaasatiubat édie arib afst oo abdue 90%¢of ikydesgeirdEtli lom of
aromatics. The £howgexi tkngnbieritine fionstent@action CRtassisuhsd antd al ly
no sul phur. In the second stage 30 t]ge hgdro enat i o]g of ﬁih%.ar omat. cs
continues, and GPPTY 9% of ‘& orRICES  ar e“HY hat ed” thé “tHiYd st'age is
a finishing stagéhealteow ng aronatngsicont ent snedsll owrdsnt00pphior ®&ven

| esz s;Jch asTlﬁewwtt@l%p{fuwid%\cerhsbeﬂ&w?@@pml@yeasf %Mhif%h;ti@@t,! irlrulzst |
product s. e catalysts .can he prese in varying or substantially equa
anounts i n§ achPreidctor® é.ng.lngld?%h%egﬁbéégﬁ}%’ a‘%%oerﬁeﬁ]éietrooﬁg%h{n
amounts of 0.05se818n0.s10>10. 7OLOM25-s0.B5;preheiabl yO.107- 91 25£0nE5- as

W02011/ 061716 PCF/ I B20: 1:3:10tQ. 3%/ B 14:Q.148aBdMPSt yvinyl chloride
preferabl y0. 10- g 20/.0. 20- 0.32/0.48-0. 70, 1t 1S ta.I SO Pfss bl e to have
two reactors inSPERY B Y iree” 519518 al o PoRi BFR“ o Hile 1o teatt or s

i nstead of threpharmaceuthecdirptrosituages wi 1h ppéwatee g hes sdl phurattreappi ng,
hydr ogenat i gn Oiréélé}%rﬁe_r}t'é!a# ralrnlanh%@ﬁwﬁ{gesorat[!ﬁfi%l%ih@ ahoute 9094 of

hydr ogenati on of _ aromat i cs: he flow exiting 10 fromthe first reactor
contai ns subst antFaM3? /8 '¢G pRar. In the second stage the hydrogenation of
the aromatics cbRAWhiEs, and nore than 99% of aromatics are hydrogenat ed,

preferably allow ng @{onBtd £5,60n1e0k$4as J QW as,QApRM.Qp even:hess, such

as bel ow 50ppm or aevlgannitliggldogvn3(t)}ggngnvee\gatqofn(.)r hi gh boiling products.

20 DESCRIPTION OF EMBODIMENTS OF THE INVENTION

The invention provides specific combination of deep
hydrodesulphuration process followed by hydrogenation
conditions of low-sulphur, almost sulphur free feeds.

A typical feed will correspond to desulphurized

25 atmospheric distillate comprising typically up to 30 wt%
aromatics. Higher aromatics content can be processed, up
to 100%. Other feeds can be possibly processed using the
present invention such as effluents of FCC units, for
example desulphurized 1light cycle o0il (LCO), but

30 preferably in admixture with some atmospheric distillate
after desulphuration.

A well known feed is desulphurized atmospheric
distillate with a sulphur content decreased down to less
than 10 ppm by deep hydrodesulphurating which in the

35 invention is carried out using a hydrodesulphuring unit
working under high pressure above 70 bars and high
temperature over 300°C, preferably varying between 320

and 370°C in presence of desulphurisation catalyst in



The catal ysts can be present in varying or substantially equal anmounts in
each reactor, e.g. for two reactors according to wei ght anmounts of

0. 05- 0. 5/Wo20110069H6 preferably 0.07-0.4/0.6-0.93 and noeCcTpBBEA&DTRI3Y

200. 10- 0. 20/ 0. 80- 0. 90. It is al80 possible that the first reactor be
made of twin reactors operated alternatively in a swing node. This nade be
useful for catalyst charging and di scharging: since the first reactor
conprises the 25 catalyst that is poisoned first (substantially all the
sul phur is trapped in and/or on the catalyst) it should be changed often.
One reactor can used, in which two, three or nore catalytic beds are
installed. 30It £ b ecessar to enc es._on the rec to cool
effl uents bet ween %ﬁle%F acts rgc%rr .P%I y¥ %6%35 Po tcoht rol” rgég?lf%

t enper at ur es an@%@hls%@%e?ﬂ@l@lmm@tmmt eguti 1t i bt i Lea of étheomﬂeﬁ oglenat i on
reaction. In a peefed rﬁ%nﬁ'@f@@dbnﬁﬂil tﬂl%'f%r%@ﬂ§ B@u;ﬁlﬁéﬁ%&i Tnﬁétfa@é stkeh

cool i ng or quenchl n ?y I’OCGSS makKes

reactors, the ff‘?ngFegc{ (% ngjisngct me &Ry hu?rt?gsaﬁgs/ F?Bganum'
i ndi cat ed eSpeclVat ksl frorl vipelrroma g idig t@e@ieﬂfhedphemscaw@tlon of such

w2011/ 061716P@é4@&{kﬁ!&5§%§ HrébhebsederhMatinies eRRSI ger edas the nost

refractory corrpQ nds, e dee drodesyl phuri sation. This fi rst act or
W11 orr o subst ShPTSRISR Y R St Mo e B JEPTAPTT ChuktEe 16
saturated very ngvrckll‘ewmﬂf@ ey thens SIS@héwéleﬁr@?ﬁ%@TQre vod utreng) - when
regeneration or rejuvgpati P8 ricsy 8at tp9§$ll bt & fo0r 5 such: satrabedr-sat &b yst,
the first ﬁ)ﬁactor IS nS|d%reda r|f ci al at%r whcg slze and
catal yst cOftent BERENdS R EaPal J50° r ERBaTPTT SduCHAY M Fol ROAn| EFEGaI ment
the resulting paoducts aaﬁd)/che separated, gbsr i siaand paict Ity Bepyol edower t he

inlet of the hydgogepnati-enpstagesedlhirscdid utd on helps naint@aiding,dhe
exothermcity of Jtche reactl w thin controll eqcﬁl imts, gsgem al h}é%at t he
r

first stage. Relycfihg”alsd yio?/%e jet ueﬁ St HAge betor £t he [t ion
and al so a betteen@@htaortypicahelpemlelmm efeed willTheomprigam @4 ttmg t he
hydr ogenat hgn uni t t@l uthe hydrogenated product and hydrogen. Fl ash
separators are use o arate effluents i emaj hin

t |
hydrogen, and |iquid&s?® %I ¥ Py ar ogénat ﬁal H}/ﬁ?g(?&qr%%ﬁgnl G\I/'hreuﬂ‘r]oEeS% can be

carried out usipgeftreadrlagshnseapar ators, pbaee of Hhvghy pressure, naneowf

medi um pressur ebo@ﬂﬂqc_?”@a%e' QWLRLE8§ U VXM CLOSES Ohébm%ép%errh&re
pressure. 25The h rogeﬂn gas that is collected on top of tg?ﬁ Li
separators can B% Tty &Ped P8 tHE'951 8 of "¢ h@uhyjfﬁFoge%ﬁ PELHRY at
di fferent Rével sanges he pydrfogenatioredinivuts beeweeh’ ¢ e 2€A¢Cor 820 Bezcause
the final separgigd-product is at about 30 atnospheric pressure, it is

possible to feed directly the fractionation stage, which is preferably
carried out under vﬁlﬁjrﬁéﬁﬁeﬁupéerf H&fd%ﬁogeﬁf‘tﬁ out between 10 to 50 nbars,
preferably about 30 HizhrogienThéeatr act hendt Lontse agedcage bet operated such

that 35 various,pydsocarbon Htﬂdi% mly%%o‘@'etnhd%?@’n meylgaﬁef;yeyyofrom

the fracti natlon col.um, an boi'l i ng range of "which can
predeternl more than 99%, albelt other” grad&s can be used.

Hydrogenation takes place is one or more reactor.
The reactor can comprise one or more catalytic beds.
Catalytic beds are usually fixed beds.
Hydrogenation takes place using a catalyst. Typical
30 hydrogenation catalysts include but are not limited to:
nickel, platinum, palladium, rhenium, rhodium, nickel
tungstate, nickel molybdenum, molybdenum, cobalt
molybdenate, nickel molybdenate on silica and/or alumina
carriers or zeolithes. A preferred catalyst is Ni-based
35 on an alumina carrier, having a specific area varying
between 100 and 250 m?’/g of catalyst, preferably between
150 and 200 m?/g.



W02011/ 061716PCT/ 1B2010/ 055313 12 The hydrogenation reactors, the
separators and the fractionation unit can thus be connected directly,

wi t hout hwoi2og/dso71ase i ntermedi ate tanks, as is usuallypChhaBmaeesssms t he
prior art docunents. By adapting the 95 feed, especially the initial and
final boiling points of the feed, it is possible to produce directly,

W thout internediate storage tanks, the final products with the desired
initial and final boiling points. Mreover, this integration of
hydrogenati on and fractionation allows an 10 optim zed thermal integration

wi th reduced nunber of equi pnent and energy savi ngs. The process of
the invention wl| Qﬁldlscéosed bé r ef eregfqito t he enclosed ?Q The
conpl ete unit conprises ARChydrBgeAsti &7 i Tt §I§ep§V5%F%n %nl 20 15
and a fractionafpbhovinia: 30 and a hydrodesul phurisation unit 40. The
hydr odesul phuri sati oa‘o u;raJ t1660b9£>§,r abesratapd yPI essus e1 4y ghers,t han fOsbars,
preferably hlgher J_ ?g q units conprise two reactors Bl and B2
wor ki ng 20 at Pe%ﬁ% ur & and 360C, the treat ratio hydrogen

to feed at Phe |nIetTQnﬂam§tﬁ©e e%@nﬁke H@UNMB/@ﬁpﬁﬁﬂﬁbﬂmsvéﬁhr@®n@7®r©n10 5
to 3 hl. The ungﬁdC@ggH|pyg$e§agh§sh3@aﬂanQMG@ B3 and a recycle conduit for
recovered separated hydro Furth dro phurised r oduct
is stripped in a strip gg“%%§45pﬁﬁ?o$ﬁ£%ﬁ¥ gﬁﬁﬂé'hggfgﬁF%a% ni ddl e
distillate thuspr@ﬁﬁvéﬂed0|§ send, taﬁdlm@Shy@r@@@nawlmﬁJ@nﬁp 1a8 reacting
flged- ghe hydrfq,gﬁ%bhontmtt gmrlg@sgg%e3©@n@e/rt@act@frsfé%d 12hand
, connec ins eactin ee eact or t hroug
line 1, an manr% éﬁ%ﬁbﬁgshé g%%‘%“%ﬁ@sévgﬁ? %T? ¥Hﬁ% l;Cloeﬁg;{}o The
react ed stream exi st readtigh r@emwM@@ghlbwnée@peratusepbs@r@@%matﬂdmave

part of the rea@éﬁ@hﬁﬂdﬁgﬂan&ﬁaﬂ'éE%é%ﬁf%é“HﬁH}&§éﬁdﬁidnnm%Lc@Etébﬁlng
hydr ogenati on reactors, cted in the

drawi ng. Line 2 %ﬁﬁ%%%?ﬂn %E§§sﬁﬁghs%ﬁ%?d?ﬁ?“?faﬁﬁﬁd é?l glFﬁ?%ﬁgﬁjllne

3. Line 3 is d|Vhde@r1¢ﬂ(ﬁnuM)dﬂfﬁes s4vanall ;advantages, in peculiar no

W02011/ 061?%6PC&A§@9&9/&§&3§§ 1831bstantlLdlrley %&Qm@ﬂcrbﬁestdl%hh%xgt@@ln
stream The rec Led sEreanlstlll ngglﬁe dro SFIBhﬁ is conbined with

the source of hydFogeR and’ f &g, “anAge 59@ fﬂé thFeligR T ihe 1. A
heat exchanger Grésrﬁﬁkﬁktuxaame@suntheorSOME@pEM®IQﬂu§LﬂStthethﬁxttMQm

entering the hygé?&?ﬂﬁiééH& Utas st:uihﬁmi%ﬂﬁ%ﬁah%%epkacé9§ reactiLs is
typi cally about 188F160 an ssure is typically aq{ 40, bars whil e

L ey et e308i bopty . | Sney Eiog PERBGE 0.8 10 it LHE (e Thte | S
typically aboutraﬁmb$oT&&ﬂCN&B&t@homé 3eed; depermd rgpoor BRE°Eeedtguality.

The stream exitipgdes N%QKDQ%%a%&%&a%ﬁgé'QHnééhﬁM|ﬂy§%%%§ﬁytﬁ@s£'£§£nf|aSh
separator, the fﬁ@panlout of the first separator is partly recycled and

partly sent to PY5 second separator. This recycle ratio is between 2
and 20 typically abdiite prareasoutt She inventhenfrestbél ashrsepasatoinis a

high pressure 5@@%%%£QE,599§%%t34H@$ré PLESSHY € angi-NG 18- Yo EE@@%Q@OUt 60
to about 160 bars referab from about 100 to about 20150 bars, and

especi al 'y at aBB%f Qﬁ%yiﬁérﬁargtages The first stage will operaté the
sulphur trapping, hydrogenation of substantially all

unsaturated, and up to about 90% of hydrogenation of
aromatics. The flow exiting from the first reactor
contains substantially no sulphur. In the second stage

30 the hydrogenation of the aromatics continues, and up to
99% of aromatics are hydrogenated. The third stage is a
finishing stage, allowing aromatics contents as low as
100ppm or even less such as below 50ppm or even below
30ppm, even for high boiling products.

35 The catalysts can be present in wvarying or
substantially equal amounts in each reactor, e.g. for
three reactors according to weight amounts of 0.05-
0.5/0.10-0.70/0.25-0.85, preferably 0.07-0.25/0.15-



The second flash separator 22 is a nedium pressure separator, operated at a
pressure ranging e.g. fromabout 10 to about 40 bars, preferably from about
20 to abowo 280i/deamis, and especially at about 27 bars. 2PCmam20aon3ssrd, | ow
pressure flash separator 23 is used. his third separator is preferably
operated at a pressure ranging e.g. fromabout 0.5 to 5 bars, preferably
fromabout 0.8 to about 2 bars, and especially at about atnospheric
pressure. 30A flow of product free of hydrogen is wi thdrawn through Iine 7
and sent directly to the fractionation colum. The fractionation
colum 31 is preferably operated under vacuun1pressure such as about

30nbars absol ut r%gﬁ%tlesggpe[%égrelgro£ PES beéﬂ? col O_% 5890d§&end|ng

of the boiling pro Fechver e
VIEOll/061716PC¢/18@DI@%@E§913 14 Different streanms 32a, 32b, 32c,
32d, can be withdrawn firomiteppbeshpt & om ofatde eolummroirBch HEtBga ad £

| ateral, inter dlate | evel s. The final products are then sent to storage.
5 The fluids pr ed according to the invention possess outstanding

properties, Sanil | ne JPoiirit adsospleenbye poneta varsiver weac teeisght st 9agp ouf
pressure, Viscoshtys. defined evaporation conditions for systens where

drying is inportant,_and defin d surfﬁ e tension 10Th$%fIU|ds%£roduced

according to the invehti'or i §ba§fe¥§ SRCERRSNCBA SRFREYT W@ Yhe very
| ow aronmati cs contersndtéss thaaudO0ppmaltlypidal fysdtessttesanabOppm tand

preferably | essaphan &ﬁaoram h]]tih:égé‘i@éﬁ?ﬁor{ f&ma%ufng@p&@ fz@fe Hﬁ%wa@xﬂ@?rﬁg
friendly SQ dens Vi SCO make_t hem nore

ven eir
especi al |y EU|t§5?% b %ﬁﬁ IFﬁ@C#?%l%ﬁP 2iR6 SugﬁEaTﬁﬂ nPaﬁBép%?rthe
final product |%nptbéeﬁab©ydn@ta@©rth¢rﬁwﬁﬁwﬂﬁnqﬂ¥qm¢9blyhﬁo@r©mﬁt&¢$an

55C, nor e prefe&@Qan%%%'“Eﬁﬁth%@réoctj%gﬁhe9§%Ui%%<ﬁa$$MéﬂEﬁ§en£re
i nvention al so e extrenel% ? ggg ur _cont ent
dPby the udu

1 esg t han #Pnl at
level too low t 7 e Pt e a1 LPeRgur pRUF T ahal 9%?%. 5 as
The fluids producedabyl®beopresearennventi onchave el@b vewpretyr ofvarses in

for exanpl esdripling jdﬁfﬂnﬁsevbﬁdﬁéf ralh $elhventSprédud@i nts conposition, in
expl osives, in prlntlng i nks as netal, wo fluids, such as cutting
c

rkln
fluids EDM (el ectro df ﬁe‘?rb% Pfﬁcth? nFAg) 1T uPds g?ﬂ%t i3} eVEnty V55, <hating
fluids and al unkwpemant3@lilol Pangl okf@intandni racbneeattedernyl-dEfng two

fgr mJlbati ons. They-€an a%a@@op@ldr‘r!jse@o' Ryd 1! t&stémﬁlnéybeff@ng}% @ugh? as- shock
absorbers, insulation oils raulic. o ear, oils, turbine_oi

fexti o of 15 and- i 1 PARCRFEEToNOF P (T e AT e a Rt 6 ¢ PARGRTEet b
fluids or &@nual.135 g&ai0. B@x0f6®nulat|ons In all this foreseen uses, the

I'nitial Boiling Point: tj0, Fing) JBais H%@% %ﬂb@ttﬁg'Eh@gtr§@9§t§£ebé3$££$3d

according to the pgrtlculanluse and ¢ ngf{tloq: The fluids are al so useful
as conponent s i i win reactors operated alternative y in a swing mode.

This made be useful for catalyst charging and
discharging: since the first reactor comprises the

25 catalyst that is poisoned first (substantially all the
sulphur is trapped in and/or on the catalyst) it should
be changed often.

One reactor can used, in which two, three or more
catalytic beds are installed.

30 It may be necessary to insert guenches on the
recycle to cool effluents between the reactors or
catalytic beds to control reaction temperatures and
consequently hydrothermal equilibrium of the
hydrogenation reaction. In a preferred embodiment, there

35 is no necessity for such cooling or quenching.

In case the process makes use of 2 or 3 reactors,
the first reactor will act as a sulphur trap, as already

indicated especially for benzo and di benzothiophens and



W02011/ 061716PCT/ 1B2010/ 055313 15 adhesi ves, seal ants or pol yner systens
such as silicone sealant, nodified silane polyners fornul ati ons where they
act as exwendewoeoilks and as viscosity depressants for PYCrpRsiesssor3

Pl astisol fornulations. 5The fluids prioduced according to the present
invention may al so be used as new and i nproved sol vents, particularly as
solvents for resins. The solvent-resin conposition may conprise a resin
conponent dissolved in the fluid, the fluid conprising 5 to 95% by tot al
vol une 10of the conposition. The fluids produced according to the
present invention may be used in place of solvents currently used for inks,
coatings and th hI i.ke.d N The.flui%saprotuced accor in%tto t he
present 15 i nventi'on Ofdy E'so’ b2 G8BAF6 TGS <ol VT 5P RS SGER a0 R
acrylic-t her noptaspdgndsh)tactyd i deemehrndsetadudghug)sehioni ndeedl fubber; d)
epoxy (either opga@fort Waipartosare) shiysracarhay (£.9. wnel edinshut.er pene

resins, rosin ester et.r.ol eymresins, co rone-indene

st yr ene- but adi eﬁ%?af%ﬁpsvflylﬂeﬁce,Usn%%ﬁa-t&rﬁggﬁeyewnw}(f}({)}%e%ne? may be

pol ychl or oppener epsiwadi de,ompot ywienytl o chiiord de a@hdni sobaeyéene)on f)or
phenolic; g) polyestetaans akkydi h)spalnurret-hanen angymdidi edralyst,

pol yur et hane; |])7 Si JLﬁ| cone a{]}_& nodi fied sili cone (M5 ol.gwer.sl %é urea; and,
k) vinyl polymetsSant Y55813Vicky FSalef'atecred 45 Eiindiied Cof 1t he2type of
speci fic appli cations sfige wanéh adtelfvbai dsoarehtf | deder@si wrbl eadsinay be

used include coati&gs, Gle@BhRg.conpositions and inks. For coatings the

bl end preferably has_high resin content, a 30 resin content of 20%to 80%
by vol une. ?éor i nks, ™t he'bl RtPOSTBFBF abl § Sc EAtAITs I%ﬁ%&%‘énc@ﬂgr%ﬁ on of
the resin, i.e.seB%30% mpsvalsumee partly| peyetlahdicheheerbodi meht theari ous

pi gnents or addhlivesemBybesadded. Boheifihuids peosiced hyithhegpresent

i nventi on can be uged as cl ean corgpo?.tl onst%or t he reggvgllo e

hydr ocar bons or STREERE B nlil &t i B d°3¢dati nys tor "adRBEFGeESE Timits,
W02011/ 061716PCFA0B2020Q/LQ55313 16 first Theotl uikisvrdyndl soldve asedws n

cl eani ng coAPOSHLLENS: SGRASHEPSrdIS@ NN LeADVIdg LRK, ADIEe spegkfigal ly in

removing ink frompri ntgl% machines. In the offset printing industry it is
i nportant that S8'FHK ¢dnH& rERBYEY Gdickl y and thoroughly from the
printing surface w tHoutstharam rgittheogmehel hgdrpabbericonponentsnioiinhe

printing machi ngne Faybhesethase 4.5 dendeney ak-8gkaauisn e shhakhher & £ani ng
conpositions are environnentall frlfe dly in that they c,%gtal n no or 10
hardly any ar on@f? c*Sdt &t IsgpﬁFéEﬁ'li% Find8tand? or Hailode COnt Hi%i ng
conmpounds. 2A f uhytergen.erphd slitduatdst haacohposydsarendtgd hlydsbrachbosaf ety

regul ations. Inrgeder,d0ctul fddn the safietye segulati ongy itthdSe pref gLy ed
that the conpositions have a flash point of nore tha gZC, 15 nore

prof erably a f1ASPEPOIHE 0P 808 of L Hor S5FHIFS / naResd t HER W §P8aF e For
transportation, asdorage and use. pkkeesblai dsvgrodudedeacttor ditng spbethe
present inventigp.hawe been found to give a good perfornmance in that ink is
readily renpved while these requirenents are net. 20 The fluids_ produced
according £0 this i VENtTOr aFe  afd bEaFul SasCdrfIrtehy 9 divds,C Sut as a
drilling fluid whagth hagatrhe ofdsuichrofbd hiscynvedt tontas anderit imuduse oi |

phase. The flui 9¥@P&g&la5c‘10lﬁe used agra rate Ofrrpepgtrailom enhancerye

conprising a conti nuous aqueous
hydrogenation units between the reactors.

Because the final separated product is at about

30 atmospheric pressure, it is possible to feed directly the

fractionation stage, which is preferably carried out

under vacuum pressure that is at about between 10 to 50
mbars, preferably about 30 mbars.

The fractionation stage can be operated such that

35 various hydrocarbon fluids can be withdrawn

simultaneously from the fractionation column, and the

boiling range of which can be predetermined.



25 phase containing the fluid produced according to this invention

di spersed therein. Fl ui ds used for offshore or on-shore applications
need to ewbi2bittosgmeept abl e bi odegradability, human, ecotroxiB20y/)55313
eco-accunul ation and | ack of visual shkzeen 30 credentials for themto be
considered as candidate fluids for the manufacturer of drilling fluids. In
addition, fluids used in drilling uses need to possess acceptabl e physi cal
attributes. These generally include a viscosity of less than 4.0 cSt at
40C, a flash value of less than 35 100C and, for cold weather
applications, a pour point of -40C or |ower. These properties have
typically been only at bIe t hr.ough th ensi ve synt het.i

fluids such as hydré%E%%Péﬁﬂ%ﬁgf lﬁﬁa&ﬁ@? rs’ EL F gatorsTand tne
Vm2011/061716PCTF§BZO£UFU553&3UmltumﬁﬁLﬁ@@@dben@@ﬂﬂﬂCtﬁéfdmgeﬁﬁddhlnear

al pha-ol efins aﬁﬂt&s&@wamme wmti&%&@@le@@evgﬁk@e obt @gn@gugnmorre
fluids produced ﬁccordlnq_to present ventlo I|n |UIdS may be

classified as efthef°R&t er t%?bgsearo?rgl 53288 deﬁ%ﬁ&i P uidth Whet her
t he continubus phase Qﬁp3du§lﬂWu¢@elsnwalﬂlyamﬁIfxﬂahnmonﬂyn@apélnts of

Wat er - based fluids mayghowevek ggega%neOEb %&@dﬁde based 14 dsi trycont ai n
wat er and the flu'dseggquceq:accor é ent| gn_are fa%t£ ularly
useful as the off"pHase.*"“10 Fypicalr F rr a“ﬂ TRFE>§% Dol't Fhg Fanges

for the uses ofd@héréduhd@ﬁaﬂeam@aﬁlpﬁﬂnb@n@lmmszoﬁvenﬂbregaﬁet|h@SSknomn

as d|5t|||ates)lﬂﬁa rD0idd g %@@Q@%eh@ti@@ £ 306 4326200268 0604 t O
dr|II|n fluids have

290C and 280Q0C to referred for.use a
Toboi 1 g Fhngee? ?Wﬁsd el o o Sud R b e St i THaTC A 200G
Fl ui ds pref err edafopmexpleosi eesroeonrrietss -denmoul di ng, industri al
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separated hydrogen gas. Further, hydrodesulphurised
25 product is stripped in a stripper unit B4, into naphta,
and a hydrotreated middle distillate thus recovered 1is

sent to the hydrogenation unit, as reacting feed.
The hydrogenation unit comprises here three reactors
11, 12 and 13, connected in series. The reacting feed
30 enters reactor 11 through line 1, and will pass then the
second and eventually third reactor. The reacted stream
exists reactor 13 through line 2. It is possible to have
part of the reacted product of line 2 recycled to the
inlet of the hydrogenation reactors, but one will prefer
35 the mode depicted in the drawing. Line 2 enters high
pressure separator 21, and exits through line 3. Line 3

is divided into two lines, 4 and 5.
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The stream exiting the hydrogenation section 10 will

% W

of feed, depending on the feed quality.

enter the first flash separator, the stream out of the
first separator is partly recycled and partly sent to the

15 second separator. This recycle ratio is between 2 and 20
typically about 4 to about 5.

The first flash separator 1is a high pressure
separator, operated at a pressure ranging e.g. from about
60 to about 160 bars, preferably from about 100 to about

20 150 bars, and especially at about 100-120 bars.

The second flash separator 22 is a medium pressure
separator, operated at a pressure ranging e.g. from about
10 to about 40 bars, preferably from about 20 to about 30
bars, and especially at about 27 bars.

25 Then a third, low pressure flash separator 23 is
used. This third separator is preferably operated at a
pressure ranging e.dg. from about 0.5 to 5 Dbars,
preferably from about 0.8 to about 2 bars, and especially
at about atmospheric pressure.

30 A flow of product free of hydrogen is withdrawn
through 1line 7 and sent directly to the fractionation
column.

The fractionation column 31 is preferably operated
under vacuum pressure, such as about 30mbars absolute.

35 The temperature profile of the column is set depending of

the boiling properties of the products to be recovered.
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Different streams 32a, 32b, 32c¢, 32d, can be
withdrawn from top to bottom of the column, including at
lateral, intermediate levels.

The final products are then sent to storage.

5 The fluids produced according to the invention
possess outstanding properties, aniline point or solvency
power, molecular weight, vapour pressure, viscosity,
defined evaporation conditions for systems where drying
is important, and defined surface tension.

10 The fluids produced according to the invention also
present an enhanced safety, due to the very low aromatics
content, less than 100ppm, typically less than 50ppm, and
preferably less than 30ppm. This makes them suitable for
use as user friendly solvents. Their low density and low

15 viscosity make them more especially suitable for drilling
fluids.

The boiling range of the final product is preferably
not more than 75°C, preferably not more than 65°C, more
preferably not more than 50°C.

20 The fluids of the present invention also have
extremely low sulphur content less than 0,5ppm, at level
too low to be detected by the usual low-sulphur
analyzers.

The fluids produced by the present invention have a

25 variety of uses in for example drilling fluids,
industrial solvents, in paints composition, in
explosives, in printing inks and as metal working fluids,
such as cutting fluids EDM (electro discharge machining)
fluids, rust preventives, coating fluids and aluminium

30 rolling oils, and in concrete demoulding formulations.
They can also be used in industrial lubricants such as
shock absorbers, insulation oils, hydraulic oils, gear
oils, turbine oils, textile o0ils and in transmission
fluids such as automatic transmission fluids or manual

35 gear box formulations. In all this foreseen uses, the
Initial Boiling Point to Final Boiling Point boiling
range are selected according to the particular use and

composition. The fluids are also useful as components in
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adhesives, sealants or polymer systems such as silicone
sealant, modified silane polymers formulations where they
act as extender oils and as viscosity depressants for PVC
pastes or Plastisol formulations.

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

10 of the composition.

The fluids ©produced according to the present
invention may be used in place of solvents currently used
for inks, coatings and the like.

The fluids produced according to the present

15 invention may also be used to dissolve resins such as: 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 resins, coumarone-indene, styrene-butadiene,

20 styrene, methyl-styrene, vinyl-toluene, polychloroprene,
polyamide, polyvinyl chloride and isobutylene); £f)
phenolic; g) polyester and alkyd; h) polyurethane and
modified polyurethane; i) silicone and modified silicone
(MS polymers) j) urea; and, k) vinyl polymers and

25 polyvinyl acetate.

Examples of the type of specific applications for
which the fluids and fluid-resin Dblends may be used
include coatings, c¢leaning compositions and inks. For
coatings the blend preferably has high resin content, a

30 resin content of 20% to 80% by volume. For inks, the
blend preferably contains a lower concentration of the
resin, i.e., 5%-30% by volume.

In vyet another embodiment, various pigments or
additives may be added.

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

adhesives.
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The fluids may also be used in cleaning compositions
such as for use in removing ink, more specifically in
removing ink from printing machines.

In the offset printing industry it is important that

5 ink can be removed quickly and thoroughly from the
printing surface without harming the metal or rubber
components of the printing machine. Further there 1is a
tendency to require that the cleaning compositions are
environmentally friendly in that they contain no or

10 hardly any aromatic volatile organic compounds and/or
halogen containing compounds. A further trend is that the
compositions fulfil strict safety regulations. In order
to fulfil the safety regulations, it is preferred that
the compositions have a flash point of more than 62°C,

15 more preferably a flash point of 90°C or more. This makes
them very safe for transportation, storage and use. The
fluids produced according to the present invention have
been found to give a good performance in that ink 1is
readily removed while these requirements are met.

20 The fluids produced according to this invention are
also useful as drilling fluids, such as a drilling fluid
which has the fluid of this invention as a continuous oil
phase. The fluid may also Dbe wused as a rate of
penetration enhancer comprising a continuous agueous

25 phase containing the fluid produced according to this
invention dispersed therein.

Fluids used for offshore or on-shore applications
need to exhibit acceptable biodegradability, human, eco-
toxicity, eco-accumulation and lack of visual sheen

30 credentials for them to be considered as candidate fluids
for the manufacturer of drilling fluids. In addition,
fluids used in drilling uses need to possess acceptable
physical attributes. These generally include a viscosity
of less than 4.0 cSt at 40°C, a flash value of less than

35 100°C and, for cold weather applications, a pour point of
-40°C or lower. These properties have typically been only
attainable through the use of expensive synthetic fluids

such as hydrogenated polyalphaolefins, as well as
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unsaturated internal olefins and linear alpha-olefins and
esters. The properties can however be obtained in some
fluids produced according to the present invention

Drilling fluids may be classified as either water-
based or oil-based, depending upon whether the continuous
phase of the fluid is mainly o0il or mainly water. Water-
based fluids may however contain oil and oil-based fluids
may contain water and the fluids produced according to
this invention are particularly useful as the o0il phase.

Typically preferred ASTM D-86 boiling ranges for the
uses of the fluids are that printing ink solvents
(sometimes known as distillates) have boiling ranges in
the ranges 235°C to 265°C, 260°C to 290°C and 280°C to
315°. Fluids preferred for use as drilling fluids have
boiling ranges 1in the ranges 195°C to 240°C, 235°C to
265°C and 260°C to 290°C. Fluids ©preferred for
explosives, concrete demoulding, industrial lubricants,
transmission fluids and metal working fluids having
boiling ranges in the ranges 185°C to 215°C, 195°C to
240°C, 235°C to 365°C, 260°C to 290°C, and 280°C to
325°C. Fluids preferred as extenders for sealants having
boiling ranges in the ranges 195°C to 240°C, 235°C to
265°C, 260°C to 290°C, 280°C to 325°C. Fluids preferred
as viscosity depressants for polyvinyl chloride
plastisols have boiling ranges in the ranges 185°C to
215°C, 195°C to 240°C, 235°C to 265°C, 260°C to 290°c,
280°C to 315°C.

Fluids preferred as carrier for polymeric
composition used in water treatment, mining operation or
printing pastes have boiling ranges in the ranges 185°C
to 215°C, 195°C to 240°C, 235°C to 265°C, 260°C to 290°C,
280°C to 315°C.

For Pharmacological application, fluids have boiling
ranges in intervals between 275°C to 330°C.

For paint compositions and cleaning applications,
the most preferred boiling range are in intervals 140 to
210°C, and 180 to 220°C. Fluids showing an initial

boiling point above 250°C and a final boiling point close

*&
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to 330°C or preferably close to 290°C will be preferred
for low VOC coatings formulations.
EXEMPLES

The following examples illustrate the invention
without limiting it.
Example 1.

The aim of the present example is to describe the
preparation of hydrocarbon fluids according to the
present invention and comparison with hydrocarbon fluids
prepared according to the prior art such as those
obtained by hydrogenation of hydrocracked vacuum
distillate such as disclosed on patents W03/074634 and
WO003/074635. The dearomatised desulphurised distillate
prepared according to these patents is fractionated into
cuts Ti of intervals of temperature of 65°C. The
characteristics of these cuts are given in table 1
hereafter.

In the present invention, some light distillate
from atmospheric distillation having boiling range of
180°cC to 300°C has been desulphurized on a
nickel/molybdenum on alumina support catalyst under 88
bars at temperature varying from 330°C to 360°C at a LHSV
of 2h™ with the above treat rate to obtain an
intermediate product with following characteristics:

sulphur content : 0.5 ppmn,

aromatic content: 21.9 % wt

Density: 0.830.

The desulphurized 1light distillate has been further
hydrogenated to be dearomatised in presence of a nickel
hydrogenating catalyst according to the invention under
pressure of 105 bars, at a liquid hourly space velocity
(LHSV) of 1 h™' and at temperature between 155 and 160
°C. Then the resulting hydrogenating desulphurized
distillate is fractionated in cuts Di having temperature
range of less than 65°C. Characteristics of these cuts

are given in table 1 hereafter.
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The comparison between products from the prior art
5 with those of the present invention shows that:

- the products according to the invention are
free of sulphur and present very low aromatic
content

- the aromatic content of the products

10 according to the invention is much lower than
those of the prior art (less than 100ppm
instead of about 2000ppm for the highest
boiling ranges)

- viscosity and density are much lower that

15 make them very suitable for drilling fluids.
In addition, the composition in terms of
isoparaffins and naphthens are different.
Example 2.

The aim of the present example is to describe the

20 preparation of hydrocarbon fluids according to the

present invention using two or three stages of
hydrogenation.

Operative conditions for hydrogenation step is made

within two or three stages are given in the following



5 and 25% of Light cycle oil or LCO having | ess than 3 ppm sul phur content
and 25% total aromatics content, and a distillation range between 220 and
350 C. wo 20file11abl e 2 al so reports a rati o between tipeThB®1&EFeE nent ,
where the ratio represents the techniwal gain 10 ratio, taking into
account the catal yst replacenent requirenment and the nunbers of
hydr ogenation unit shut down on a given period (in the exanple: five
operating years). The ratio is expressed in %and is the sumof the %
dedi cated to the catal yst (where a high %is less 15 valuable than a | ow
% and the % dedicated to the unit stops (again, where a high %is |ess
val uabl e than a_low % . The catalyst. % expresses the repla emen{; need (and
indirectly the E%%&‘j and the Ui tfggfio}ﬁa%}gﬁ%? eEE Thé WarberJo Olsef(l) s
needed (and hent®oalsos $ hiilcedtf gcehe :20cstp. aNDdeep desulphurized
2011/ 061716PCT/ §B2O10/ N25313 2L hall epgd  Yesat ahystodtemnenat bt en& pigessure
Techni cal ratio Threestades/{wo st ades, Woratio in Qi Bars abs, Ctal yst
/year unit stop®Totdl g s P
5 and 25% of Light cycle o0il or LCO) having less than 3 ppm
sulphur content and 25% total aromatics content, and a
distillation range between 220 and 350 °C.
The table 2 also reports a ratio between the two
embodiment, where the ratio represents the technical gain
10 ratio, taking into account the catalyst replacement
requirement and the numbers of hydrogenation unit shut

down on a given period (in the example: five operating

o)

years) . The ratio is expressed in % and is the sum of the

o)

% dedicated to the catalyst (where a high % is less
15 valuable than a low %) and the % dedicated to the unit

o)

stops (again, where a high % is less wvaluable than a low

o)

%) . The catalyst % expresses the replacement need (and
indirectly the cost) and the unit stop % expresses the
number of stops needed (and hence also indirectly the

20 cost) .
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Table 2
% Temperature | pressure | Technical ratio
catalyst | °C Three stages / two
stages
Wt ratio | In out Bars abs | Catalyst |unit | Total
/year stop

Two stages
1°° 0.1 130 | 160 110 41% 53% | 94%
reactor
2nd 0.9 157 | 161 105 3% 5% 6%
reactor
Three stages
1°* 0.15 130 | 155 106 38% 35% | 73%
reactor
2nd 0.3 155 | 158 105 3% 3% 6%
reactor
3 0.55 158 | 156.5 | 103 0.5% 0.5% 1%
reactor

10

According to the preceding table,

we may reduce the technical ratio by 20%.

it is clear that

A similar

economic gain is also achieved. by using three reactors

instead of two,

replacement

unit shut down on a given period

operating years).

Hence,

cost and reduced numbers

due to a reduction of catalyst

of hydrogenation

(in the example:

an advantage over the two stages process.

five

the three stages process offers
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CLAIMS

1. Process to prepare very low sulphur, very low
aromatic hydrocarbon fluids containing less
5 than 5Sppm sulphur and having a content in
aromatics below 100ppm, boiling in the range of
from 100 to 400°C and having a boiling range of
not more than 80°C, comprising at least the two
successive steps of
10 - deep hydrodesulphurating of middle
distillate down to less than 10 ppm sulphur,
and
- catalytic hydrogenating the desulphurized
middle distillates of preceding step at a
15 temperature from 80 to 180°C and at a
pressure from 60 to 160 bars, with a nickel-
containing catalyst,
wherein the middle distillate is issued from
atmospheric distillation unit effluents or from
20 atmospheric distillation unit and catalytic
cracking effluents, such distillates boiling in
the range of from 180°c and 400°C.

2. Process of claim 1, wherein the middle

25 distillates are boiling in the range of from200
to 380°C.

3. Process of any one of claim 1 or 2 wherein the

middle distillate contains more than 20%

30 aromatics, preferably more than 30%.
4. Process of any one of claim 1 to 3 wherein

middle distillate contains less than 100%
aromatics, preferably less than 70%.
35
5. Process of any one of claims 1 to 4 wherein the

hydrogenated hydrodesulphurized fluids contain
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1, wherein the mddle 25di-8¢ T % are boiling in the range of fronR00 to
380C. 3. Process of any one of claim1 or 2 wherein the mddle
distillate contains norepthan20%r any one of claims 1 to 6, wherein

10 deep hydrodesulphurization of distillates is

operated at a reaction temperature higher than
300°C, preferably varying between 330 and
370°C, under a pressure higher than 80 bars,
preferably varying between 80 and 90 bars, in

15 presence of an hydrodesulphurization catalyst
with a LHSV varying between 0.5 and 3h™'.

8. Process of any one of c¢laims 1 to 7, wherein
the hydrodesulphurization catalyst comprise an
20 alumina support with at least a couple of

metals from group VIII, preferably couples of

metals such as nickel /molybdenum or
cobalt/molybdenum.
25 9. Process of any one of claims 1 to 8, wherein in

the hydrogenation step, the liquid hourly space
velocity (LSHV) is from 0.2 to S5hr?,
preferably 0.5 to 3, and most preferably 0.8 to

1.5hr™".
30
10. Process of any one of claims 1 to 9, wherein in
the hydrogenation step, the treat rate is from
100 to 300 Nm’/ton of feed, preferably 150 to
250 and most preferably 160 to 200.
35

11. Process of any one of claims 1 to 10, wherein
in the hydrogenation step, the catalyst

comprises nickel supported, preferably on
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1 to 6, wherein 10 deep hydrodesul phurization of distillates is operated
at a reaction tenperature higher than 300C, preferably varying between 330
and 370C, under a pressure higher than 80 bars, preferably varying bet ween
80 and 90 bars, in 15pres§nce of an_h drglesulphurlz%;lon c%# st with a
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W02011/ 061716PCT/ 1B2010/ 055313 2 hydrogenatlon step

the pressure is from
60 to 160 bars, preferably 100 to 150 bars.

14. Process of any one of claims 1 to 13, wherein
in the hydrogenation step, the temperature is
15 below 180°C, preferably below 160°C and the
pressure is above 60 bars, preferably above 100
bars, preferably with a treat rate above 100,
more preferably above 150 Nm’/ton of feed.

20 15. Process of any one of claim 1 to 14 wherein the
hydrogenation of desulphurized distillates is
performed within three hydrogenation steps,
followed by a separating step to evaporate
remaining gaseous products and a fractionation

25 step.

16. Process of claim 15, wherein the amount of
catalyst in the three hydrogenation stages is
according to the scheme 0.05-0.5/0.10-

30 0.70/0.25-0.85.

17. Process of claim 15 or 16, wherein the amount
of catalyst in the three hydrogenation stages
is according to the scheme 0.07-0.25/0.15-

35 0.35/0.4-0.78 and, most preferably, 0.10-
0.20/0.20-0.32/0.48-0.70.



alum na carrier having specific surface area varying between 100 and 250
n2/ g of catalyst, preferably between 150 and 200 n2/g. 512. Process of any
one of clwomsiileimell, wherein in the hydrogenati on stepCTuB®10/63FPEr at ur e
is from80 to 180C, preferably 120 t ®5160C. 13. Process of any one of
clainms 1 to 12, wherein 10in the hydrogenation step, the pressure is from
60 to 160 bars, preferably 100 to 150 bars. 14. Process of any one of
claims 1 to 13, wherein in the hydrogenation step, the tenperature is 15
bel ow 180C, preferably bel ow 160C and the pressure is above 60 bars,
preferably above 100 bars, preferably with a treat rate above 100, nore
preferably above 15 nB8/ton of feed. 2015. _Process, of y one of claim1l
Do 14 wherein the hydirogBnatPon of esTBhari 7o Bstid | ot €008 Bertor med
wi t hin three hydrogenati dndgspepsatfiohl oledebylahsepacat fhgtsibpted is
evaporat e renai ni ng gasegus prAAHCES tath a k{act ingRabyena 2hst epstdfs,

Process of claim 15, whe%eET %h %ynunt of cat.al yst %n t %)tgggeorate
hydr ogenati on stages is afcor of gtéihésc?ﬁ?ﬁﬁf%ﬁﬁgo.g o 10- P

300. 70/ 0. 25°0. 85. 17. Proecussnofig chasenusd wrodbgtswherdeien firldetanpahioof
catalyst in the three hydregenation stages is according to the schene
0.07-0. 25/0. 15- 350. 35/0. 4-0. 78and, nost pref erabl y, 0. 10-
0.20/0.20-0.32/0.48-0.70. WXR011/061716PCT/ 1B2010/ 055313 25 18. Process of
any one of claim1 t¥ .14 Pwbersisn athe hyidr ogénat viserofn dekeal phgninzedof

distillates is perforned cwtw'g@ttm thedrogenak o8, S%mdifn@:jlt@wﬁgi@a/t a
separating_ step to evaporate brengining gaseous, products and a

fracti onation step. FHOURF B éﬂ&% @rg?ﬁTgSQ'%£Erein t he amount of
catalyst in the two stages, according to weight 10anpunts of
0.05-0.5/0.5-0.95. 24y, Preeesssobrctal M 18305190, Wogk 8L it fige amMUM ¢

of catalyst in the two stages according to
weight amounts of 0.07-0.4/0.6-0.93 and most
15 preferably 0.10-0.20/0.80-0.90.

21. Process of any one of claims 15 to 20, wherein
the first reactor is a sulphur trap reactor.
wherein the first stage is carried out in a

20 trap reactor.

22. Process of any one of claims 1 to 21, wherein
the hydrodesulphurized middle distlillate
contains less than 8ppm and preferably less

25 than b5ppm sulphur.

23. Process of any one of claims 1 to 22, further
comprising a separation stage, whereby
unreacted hydrogen is recovered and a stream of

30 hydrogenated desulphurized middle distillate is

recovered.

24. Process of claim 23, wherein the unreacted
hydrogen is recycled at least in part to the
35 inlet of the process or to the hydrogenation

stage.



of catalyst in the two stages according to wei ght amount s
of 0.07-0.4/0.6-0.93 and nost 15preferably 0.10-0.20/0.80-0.90. 21. Process
of any omnwoabiwdeéaiiss 15 to 20, wherein the first reactorPcraBaieusptsur trap

reactor. wherein thw first stage is carried out in a
20trap reactor. 22. Process of any one of clains 1 to 21, wherein
t hehydr odesul phuri zedm ddl e distlillate contains | ess than 8ppm and

preferably | ess 25t han 5ppm sul phur. 23. Process of any one of clains 1 to
22, further conprising a separation stage, whereby unreacted hydrogen is
recovered and a stream of 30hydrogenated desul phurized nmddle distillate is

recovered. 24. Proc§§§ o% claim § W reint e]ynreaftt
hydrogen is recycl ed at rﬁSFsln pa?tytg Phé T35 18t of "t hé’ pr 8EE5E dr to
t he hydrogenati on stage.thVMEDEQ¢®6m7IﬁP@TB%B@@&@/@55348H2622§ npggbess of

any one of claim1l to 24giwhereife the sgarlef,alny ofc bydr egenaiied 1dgsul phuri zed
mddle distillate is partlggrec clggg astrlq: a%%% to the inlet or to
i e’

t he hydrogenati on 53tage e 9353952 500
wherei n thedSseparati on stsagececonpri ses at Ieast tmo, preferably three flash
separ at or sstaged 10according to decreasing pressure. 27 Process of claim
26, wherein the prespure in the Igst flash sep %rator Bgt aﬁere heric

pressure. Process of any one o aims 23
the separation stage comprises at least two,
preferably three flash separators staged

10 according to decreasing pressure.

27. Process of claim 26, wherein the pressure in
the last flash separator is about atmospheric
pressure.

15

28. Process of any one of claims 1 to 27, further
comprising a step of prefractionation of the
low-sulphur feed prior to hydrogenation, into
low-sulphur feed fractions having a boiling

20 range of less than 90°C, preferably less than
80°C then subjected to hydrogenation.

29. Process of any one of claims 1 to 28 further
comprising a step of fractionation of the
25 hydrogenated products into fluids of defined

boiling ranges.

30. Process of c¢claim 29, wherein the
prefractionation step is carried out at a

30 vacuum pressure from 10 to 50 mbars absolute.

31. Use of the product obtainable by the process of
any one of claims 1 to 30 as drilling fluids,
as industrial solvents, in coating fluids, in

35 explosives, in concrete demoulding
formulations, in adhesives, in printing inks,
in metal working fluids, as cutting fluids, as

rolling oils, as EDM fluids, rust preventive in



15 28. Process of any one of clains 1 to 27, further conprising a step of
prefractionation of the | ow sul phur feed prior to hydrogenation, into

| ow sul phwo 20@d1ficact i ons having a boiling 20range of IlpesaBihenssI0C,
preferably | ess than 80C then subject®d to hydrogenation. 29. Process of
any one of clainms 1 to 28 further conprising a step of fractionation of the
25hydrogenated products into fluids of defined boiling ranges. 30.
Process of clainR9, whereinthe prefractionation step is carried out at a
30vacuum pressure from 10 to 50 nbars absolute. 31. Use of the product
obt ai nabl e by the process of any one of clains 1 to 30 as drilling fluids,
as industrial solvents, in cog in@ E_ - % osaves hn concrete
deroul di ng fornul ati ons, PRV AGhe3T ves: rlﬁ fhtlng |n §79 M MetAr whbt ki ng
fluids, as cutting fIuid§eaé@nt©l¢irﬁykﬁma§5 é@rﬂﬂﬁﬁﬁlqn(ﬂ?thrﬁsﬂlp®@®entlve
in MD 2011/061716PCT/1Bg@10/@5@§;%¢%7 |@@@%@gg§$tgubﬁjpan%§a5@§cggé@nder
oils, in sealants or polé fnuhftlo wg ﬁ L. cone, .as_Vviscosit
depressants in plasticiséd fy% MO i g8 Fof il At ons, TPRTFEsi B
crop protecbion fluids, pm@phamﬂaééati@al ploddet s, iin nﬁkyﬁap§UU$©@lin
ma}er :reatnent, paper npRuhaetyling ©F1PrdY G Past estande ek eaning,
sol vents.

as 5

paper manufacturing or printing pastes and

cleaning solvents.



