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use. of “Cedcbadshin B8 prebgnde dmnggﬂgﬁ-totga@w Hgﬁg"lﬁg’gﬂﬂ?‘ g‘ %"gﬁ s'é’r ﬂ\{ cu rert cut"__.
at i on .t harinesTeed W@PW‘?évegd’gs‘?"B‘f"% out -adding hydrogen . donors while ™

. produci ng stable fuel oil. As an’ exarrpl e,’ ‘the" vi'sbreaki ng of a heavy - ...
oI eum feed stock conventi‘onal | y carri-ed .out™ ‘dt - a-severi ty of 500 ERT -

sedonds - gy .be -i ncreased to-a hi gher severity of 800 ERT seconds to obt ain. -
a. fluel -oi | product free of sedimenti ng species. ‘At high severities, the -

cutit

er stock requrrerrent 'S substantrally 35 _reduced whi-ch t hus represents

a-clonsi.derabl e financial savi ng.. Accor di ng- to. a: furt her. “aspect of the.:

i nvlent i on,,-a non- hydrot reat ed - soI vents derived: fromt her mal and ‘fl.ui di. zed
catpl ytic cracking processes can al'so be. used W.t h advant age in. the t hermal.
crapki iig-of . ‘heavy oi I's” at -hi gher”’ severities in of der to convert 'si gnrfrcant
quattrtles of  the: heavy orl Jlinto. Irghter product s: " Thus, the present
i.nv-=nt|on5,al S0 provr des:a - process far:t'he thernal crackr ng a. heavy oil.

per

15, ()00 ERT- seconds at [err] in_the presence: of -from 0.1 to 50 wei ght%
d -on f'he heavy ,0il, of a ‘non- hydrotreat éd. soI vent . derr ved. from a.

base
t hen
Ha H

th 40 " conpr.i ses subj ecti ng. the:oil* to an.el evat ed’ terrperature for a . - B
il od of time correspondi ng ‘ta an-equi val gnt -reaction tine of 1500 to-

mal:.or- ffui. di:z§ cat al ytrc crackr ng process “havi ng a cont ent of HA andﬂ,ﬁmm
ydrogen each of at |east ‘20 percent of ‘the total h 2 ' '

recavering-l:j: ght'er : pr oditet-s—fromthe-TeactTon m xt ur e.



45 ‘The’fol | ovm ng Exarrpl es il I ustrate the i nvention. Exanples-A series
of visbreaking experinents on heavy residual stocks was carried out at a

severity of- 800 ERT seconds in the presence of 2.5 and 5.0 wei ght% of the
FCC/ CSO #1 hydr ogen-donor . identified above. The feed was an: Arab Heav@

resi dual stock which had been fractiOoA3B8ed@7d0 two slightly different
poi nts. Feed properties were-as foll omeAé,:Ea,bl e 1): 55 60 65 0 133

~FABLE 1 Nomi nal initial boiling point, — 454 496 5
Vi scosi by, M2/ S akohmalliditial boiling point, T 1079.-454 .. 4989.2 [err]
89.6 . .~ 957.4 Pour point err o N : : 3
48 to 5-- : msuty?mmzls at LS"C I _ S 1079-2 ' ‘Zggi 7.4
5.9 Specific gravity, [err] - 8gc - _ = gff0-184" ©1.0295 N
Aronatics sul fur cegl.epi, -avei ght % - - .5.1638" 548 15 CCR, 'wei ght %_
16.3 . 18.3 The cutter stock used to dilute the product to neet = .
Vi Scosi tay speci fi capTons had the properties given h 20 Hle 2- TABLE 2
" API 37.4 25 SpeC|f|q(g§4aV| ty1 o0kgrr] -
0.8377 ASTM D86 D $P%fE ABYON 15 ¢ 10% e 245 30 .
30% - * Aromatics sulfur conter@Weidh®R6 516 54 - 264

.Conventiso_nal vi sbreaki ng of these Arab Heavy feeds is Ilméjgd by sedi ment.
formation.  Tabl e 3CB®Iweigh®® shows the ef fect of- &5 vent dBdition upon -
 vi'sbreaking. Vi scosTTy reduct ron-was significantly better for -visbreaking

in the pr ese ﬁzg Ofers?ScP used to |u{ae%ge lel gttb nueet éxﬁ%‘&%&héﬁ&% h¥@the BJQSer{lé%rgvan in

- Arab Heavyq, é’x nental appar at us use was a | aboratory visbreaker,

basi cal | fy a batch- reactor whi ch closely sinulated a conmercial vi sbreaker _
The data.in Table 3 do.not show a sinplT@BE§2 ution or thinning effect due to-
the,a dition of hydrogen gomor . Tt woul d be expegted that adding a .
rel ativgly thin sol vent £ 8™t he vi sbreaker . product “Woul d reduce. somevx,hat the
Vi SCOSIty of t he product . sdeircgangneseg e for this olsmming effect, the sare
amount of 'hydrogen-donor added to the feed in accordance. W|th the :

i nvention, was added to th%T r-RR$ Rigtillgiont*Be pri orQ%t process. Sone snal |

amount gf “viscosity reductl3 clearly, occurred ause of the addition of
2.5%clarified slurry oil, g gt it was addedlnb t he test iI'Iustratingf.-'
t he process of the invent the prior art

rrEt hOd Accor I £ V|s re: & S (£ | I ] i 39(91 )"?(Jé'@&ow .
é e%é(g & atft Qfsthé¥A£ 5&9%%5&@&91&&%%%&% Bl

report ecbl | Gho aditich &Hdh v Viscosity Rductibk @as$ sighimadntaBened foof - '
FCCt CS Wagis in@b @feeerﬁmwososcom ty, pour point or sedinentation tests

wer-e run. TheThalfesdosldnwthnanxbe went qhmsstteg%rammaev Ebﬁﬁawmedtab@wﬁes f vaga

i R ﬁf@@@ N Eiioﬁ’g;’%,%%; ty

and/ or ﬁOUEorﬁ&Hg th@ du OT §altd’fb tHih@ining Affpdt,0lBé @dthe amount of *
encount er EtlydrbdeR-dseor @tdded vd thibfeedik |acugrdam:ewitatheafveu;mna@h§|addedm 'bé p'eétm efrthesaf'ec k,
sedi rrent “f én msacesw@memahemum f

d oth rgti rocess. of elvent nad
v s ecier Mt e e e L S
gengr al? E'é& £nitor &s.  AEAAE Saniee cxescs\n&suaeﬂ béﬁmhveeaaﬁtyspo@ REEE
the pr OdUCtp):mfmrsEduasmktah&eserweed.her 'sediment will precipitate. Refiners = -. =
woul-d- I ke toTia(yispts\zea ot pedURMint dqsbwere candudtesthsforp eutei stock ?55.'5 ﬂ; sqdifpgptation’ . - -

addi ti on ggw yler cutter stock was added. Usually enough cutter d.to reduce the
- &0 vnscoslty and/or pour point of the product to the desired level. A problem encountered with severe °

. ... visbreaking is that after addition of cutter stock, sediment formis. The sediment is probably asphait that is o
. soluble in the visbreaker product, but relatively. insoluble in the cutter stock. In general, as more cutter stock ~ - .
" is added (to meet vuscosm/ requnrements of the product) more asphait or other sediment will precipitate. . _
... Refiners would like to achieve product specnf‘ ications. without any cutter stock addition, but frequently. C
" - s .- addition of 10, 20 -or even 30 weight% cutter stock to visbréaker products.is necessary to meet viscosity
) " specifications, or occasionally, density- specifications.  Addition of 10 and.20 weight% cutter’ stock is
beheved representatwe of amounts of cutter stock frequently added in refmery mstallatlons e

10 R



56 Jditid'n of 10, 20 or. éven 30 wei ght% cutter stock to visbreaker
products is necessary. to neet vi scosity specifications, or occasional 'y,
density speci fications. Addition of 10 ang %ﬁg‘k% cutter stock is

bel i eed representative of anounts of cutter frequently added in
refingry installations. : 60 65 ~ C%r 133 TABUEFABLE 3 Clarified Slurr :
al .drogeQ/Donor Added before vi sbredﬁdrﬁj”'wo" HydhderdDarbok er visbreaking

Vi ghtf % LCO Hygdr ogen- donor - 2ad3e. 5.0 - 2.5

5.0 scosity, - m'éﬁ%ako%s:ro ’dul?f?re visbreaking - Added after visbréaking

161 Pour ~ Poi nt gendonor 35 g 5.0

49 ?'%'tghtn%/ﬁﬂarcr St ock adg%d to: Bl end of CSO V\Hh vi sbr ok@n -
resi . - 20 15g472 Vi sbr

bl end of CSO gngmr"eps?i"d c | 1024_ 20 g 10 20 Sedi mant)]%%ﬂI

vol ufre%s - © Weight% Cutter ${ock aq o 3.3 .85 1& .
14.5}120 * Tr-. trBéaoeof {}erggfj‘irg f addi ng, for exarrpl e 2.5 wei ght%FCC
clarffied sly ryvo to the V|sbrea er feed are eviden. 10 2 20
Thev scosrtyhasb DiAd  reduced byt headdi ti on of only 2.5 |ght% 3
hydrlogendon arng"t‘sf?e feed, rathem than to,phe product. of they _

vi sir eaker - Sedlment vM&‘th;hI %hydrogen donor to 5 . The Pour Point of

the fProduct._has—beea—sigailicantly reddedTal so; T2. Sayei ghigdo glarified

ce the PSur Pm‘fﬂcefrom[err] S mIar Tesutts—efe—obtal nPd due tB tR&5
ifti-on reduci ngr,,u,, int from 43 - resul ts ar.e obt ai ned

to the ‘evident, I ért;‘ inbeen WTpleshlivaiping, foe the centrifuge
Qd -used tofhdéttee.rrmhsr&h gpgﬁﬁ‘it?“pf'wetd ebbremdadmramwdm zfsaée o bfemr foed are
dd”’r s uddd tgt{gﬁ,?g%mmtn;?o“he product his l"r ite sedé ment . f 6’6"@8" fiqperto
i's centri f,lé Ruronticamed$°C 16 ent.ist duce Q?Q:er'itwagfrmecﬁﬁf-eats,
htive centri ,ﬁ"ﬁf td’P"’?‘@'@mMS‘ Furt re° tﬁ'@‘t"aﬁ“f’?‘“&ﬁd r!!breofswe.ght'l;frgs‘tz.)‘l
rifuge op@wﬂéd:asmﬁm ‘Eef WﬁsASﬁMb&)useQ&d Rele4l.S another: test
od conmi¥nl|Warine fust gied to as aE (S’t's‘fsP‘FPrpsﬁdkbmetnﬂmhi%wﬁEg f,°m Qg%m ¢imeptin -
edi ment. afgf ef, 1IP! stinble piabd dnaad e WS Qhdsh, 4 L. nor mal heXane. A Py2] tlended

1 vol r3igtive cantifihl Fated paatrisuca s ste O1° -
vol une gka,eﬁmﬁfé# Bagial fyrce B0 Uhils %‘%ye?fﬁ ofi t'l‘ij"gé"'fmeih);ﬁeﬂatmgggggf

sedi nent .- All te‘Btehl”lrQaF.& e d h'erel n uses the

redul ts aresremmredmrrhovﬁrtryﬁsﬁ%nf‘%, <mtv refen'ed kueassedétrﬁﬁ%o& st whsed. here' n.

thqre is no dFf Y Bt odt atvegs, 13 y\%'ﬁg sneonlﬁterrya@,%efo,ut':_ﬂ o s

I sfchar ged to™¥ thes hop fse) pauitsiatd vapbrtedl \ﬂ'fu ij"""ﬂ’ﬁ‘er‘é tstingn edpbiitdtOnerdiP () ! \&' '"

adgli ng Vi r gi nisgftged t,'igen " lh?eéVEeIMherérhemﬁ ed viscosity bef or _

rupni ng ‘'t he tﬂae#tandawtze@ g§ rf;?‘-l‘éwﬂeri Taermewdn ‘rﬁt}ﬁ’ aggjééﬁséﬂ rm&msam ple -
der to. i ntithasesto netmrp&u Hhébtal oo e dest, Wtevm @1itloh 664 Hel hodrol 1S ] ? ipbeiiave

wn in Tabl'@ red '?"s’“ﬁ?‘i’enm fbff’ﬂitioﬁ = nifi neg o] theeastiltsf s@6virBih r&lis Ph@gkes
‘adding. 2. GMed § z qeémtneo;e.tgh% aég 2?, QEE\ZEW @wwbeade%%% Fmage
1% prio re bt

ght % O&teaddataﬁ sb 5@5 "‘7’ 'ét f Whioen h@d-umt, ?té‘ﬁthhademmh Yaonlya .
trace, .Or accepﬂ&b 52§$ % Sedimeouitedub morf g W‘mmﬁ’ﬁk L
i rf Whi. ch 2. ‘5 ’\/‘et e%rl@@@wvas §Pt“erhevnsls'bakeﬁkémﬁay uarséfq' Sér; N

 vdl ume% sedi ne %’1’? PO chdint i on O 20 wei ght'% Cutter stock. The ad ff’?fd‘@
~off ‘addi'ngse2. 5 {Lﬁb si“@gﬁff*doleh@dm ‘sbr eaker 'feed: may ' be sum*rarr zed as foll.

it was run.
=(ip OWEI‘ vi gmrﬁf&a"ﬂy larger amounts of hl;smg the shght!y lighter Arab Heavy Sld havrn

I (CFD) |omer"qbwwep-oimms@ah),.ermgh /Tieai hydrogde- -doObraVe Al 1E 6 BPinthis . -
~sifgni fi-cant Ifﬁgﬁ' é;l:g'&rmmerafm ,g;S/ ﬁ r ‘é‘:"i: Frd°"°f¢81|emgre st?;;hr anﬁi\rfﬁgm%
~sllightly s the g ,on%‘;'),é@ Bnd d'stmamyofrt g“ae erhe]exarﬂpnas repoktddi i5 Tag

ht cycl & ol Jus<amPpieis given ebcael

si{gni:fi.cant|y: Iested bro bt
. ngmely 10 aﬁéﬂ ?emg}eibﬁgt%qr ,da dF""F‘ %rnssmwmeenm&dé)%rem% t?' and the . ..
“hydroge.. donor.diluent are sI ightly lighter, r lower in the R cgltﬁg‘ﬁffétswmto .
the feeds,,and hydr ogen ‘donor.used’. in.the exarrpl es. reported in. Table 3::°- - =
B5b the d| scussr on of Fcc/ Lco 3 hhyoenl Gusdntlsxarrpel _' re above under B

AN B s




The test pr crcedure used “and a visbr eakr ng severity (800 ERT seconds) were

i dentical the  testing: reported in Table 3. were .identical to

t hose 60 65 0 133 774 TABLE 4 Light Cycle G| Hydrogen Donor Added

bef ore vi sbreaki ng - Added aften W33b7Zaki ng 5 Wi ght % LCO hydroge nor
10 20 . _ 10  TABLE4 20 Vi scosrty, m2/s at [er '
189. 9 - 79.8 ' Pour point, [err]
-7 -15 | . . glggt Cycle Qil Hydrog]e% orght % Cut ter St OCk added
to: Bl eﬂd of LCO W th vi Sbl‘ oken rﬁﬂaécﬂ;efore vrsbreaklng . Added after visbreaking -
15 5 - 15 Vi sbroken bl en d 15
15 Sedi mawdight%aCQreddpgen donor 20 %5 -0 3

5 20. These data show. that a signi nt redu on in anmount sedi ment
in the vi%5PE¥KRT T)?t(?d%ct after acfgg?r on of g%%ter stgg% can be1gjl;9t ai ned by
the pr,act,sogepdmt sthe invention. Tabke 5 beél owisl |l ustrates that ‘an-1ncrease

in visbreaking severity in the presence of 10 wei ghty LCO 25 - transl ates
into a chsgid‘érCalBPfe savings in:the cutter stock required to make a- 120

Terr]. ([e?‘gt tt’ pr.oduct . - By vi sbreaking at -800 ERT seconds in the
presgpce o ﬁf {j‘h %LCO a 191- [err]/day reduction ns cutter #8 ock

requi rerrent DS AEN Sve in conparison to. conventi onal vi sbreaking at 500
ERT second so' . ‘g ' g o 45 . 18 . S 454C + Arab
Heavy Resi d Conventi onal ' H—donor- Vi sbr eaki n-g'- Vi sbr eakr ng - 35 .
Severrfety , Selditiens edomels o1 05 . 3 500 5. . 800
: e—terrttdayRest o
. gggg a_‘t These @&2@0 w.f'f uctron in the amfor.ft\nt of sec::g:‘en_t in the vrsbreaker product after |
addrtrongqﬁgu tes at’am'reégﬂef% ceeal?mtg 2;3::% in the presence of 10 weight% Lo

'- "Table ; i .
1. o8 k uired to make a 120 mm?s (50°C) fuel oil -
slates ifto rable savmgs in the cutter stock requi
5—45 . 'gf:duct B% ﬁd’ 800BBIr s&BBds in the presence of 10 weight% LCO, a 191 m*/day reduction in

95. 42.  cutter stoci¥3quireent\§ Fbiewdt iy cerhpefiearytp sormeptiopakisbraakips &t 59p EfT.3epqnas:

1560 - 160 Cutter St ock requi rﬁgu.:tg make - 120 [err] heavy fuel orI
ng/day - . . " 454°C + Arab Heavy Resid . 445 . 52
Total®® Cutter Stock . requi- red i'ncludi ng H Donor, n8/ day - 445 - 254
Addi ti onal testing was carried out on the [err]+ Ar GV %Pi/ ggg’dﬂgf’and t he
results obtained are set out in Tabl e 6. 55 60 65 Visbreaking” -, Visbresking

as _Severity, ERT seconds . 500 | -. - 300
- _ Feggs?:te, /dav T . . 2020 . 2020 |
'. . HDonor(LCO). oL ol ° I
o ' h% S L
_ . llPrcéducts, weight o S S 158.j .23 -
' - - S R R 1 . a6
Ce-148°C - . e o N .
S14gC+ Bottoms© T 9542_- o 94
1 45 : -Vrscosrty of 149°C+ Bottoms, mmzls at 50°C L 1569 K 160 .
L Cutter Stock requrred to make 120 mmzls heavy fuel o . .4.45 e e 52
S - oil, m3/day _ : RV e ° . 9
- 50 ; S R
'-'_Total Cutter Stock requlred mcludmg H Donor, "Iday . 445 = - - 254
s | Addmonal testmg was carned out on the 496°C+ Arab Heavy resrd and the results obtalned are set out,. o
lnTabIeG . . . _ o : s
. 85
' f~._._'6‘i5_ R

12 :




774 TABLE 6 496 C+ Ar ab Heavy Resi d 800 ERT seconds LCO Added '
.Added to 5 . Bottons

Vi sbroken Amount. LCO Added, weight% 10 -

- 10 20 M xture VSCOSIty, lerr] - 177 - . 53.5

) 246 Sedi nent, volunme% . 0 133 774 GT 0. 05 GIr 0.05

1. 17.0 Additional tests were conduct ed.on a different f eedst ock,

he vy Nigerian resid feed: Feed and CUtTABEE 85 %I‘T_ock cpropertl es were as set
n ¥able 7, and test rest&c ‘H?‘é“%aé\t Rt ST FITABPE . TABLE 7 5100C +
er| an- 20 , : Lo Addéjeavy Resi d

ter Stock APT o © . LCOAddeg g 24.6
: . _ Visbrok
Sdeci fic%Gavity (150c) '@ Botoms 0. 9965 0 Fe:'f 9065 28
i POIt ”E []err] Amount LCOAd%eBd weight% 100 . 2 [20 ] 10 7V Sﬁgzlgt)é,
. s at [err ; ' err ' '
1.]124 30 . Mixture Viscosity, mm?/s at 82°C [eﬁﬁ] - 7535 56249
. . ! : . . . Q
sl amon, (er i gy oo arods 5%y B0
U o _ o
g é (@"33'0 A&dltljnglj}g;gug ducted on a different feedsto& a heavy Nigerian resid feed. Feed and cutter .
313 45 50s 555teR properties We'etfsf’s%“ '“f?%e?ﬁéﬁﬁs%'ﬁ"'et? PP o VY Nigerian Resid
2Q0% TCC D| stillate #1 BASE" - Addesl? t o Feed. Severity, ERT ‘Seconds
13200 R 1500 Feed Rate nB/ day 10 Resid- = -~ '
636 . 636 H Donor (TCCDst?“’Fa*t  cutter Stock 0 o
147 Produet Yields, wei. ght%([err]/lday) C4- E'eaw%es' | cumer Stee 1. 7
2fo15 Napht hgo{ Cs- 166C) 108 4 8 (248) - -
5.8 Distillate (166-[err]) - . . 11:2 (80 - '276(223)
Boytons ([err]). - Specnf‘cGravnty(15°C)82 4 (512) 08%s . - 6502056483) S
Vicosi t yzsof | bottons, mmP/s %: [err]. 15687, o -7 12456 C_Zutter
Stbck required for: 120f "Hfrf%’ft product,. nB/ day . w244 . L
22p OQveral | yi'el ds, nB{,,g_.gytyz,ﬁmz,s at soc  Naphthss . .~ -~~~ 22 - -
41 L Distillateocc 18598 124 (164)
(1R6) 2 S 100°c - | 5659 o
: - bistin'atiomc . puso—t %‘i
§% . - . . s0 - - 189
o ow - o e e
S P Y- | B <
| L .. 40 . | 50% - . 598 (@ 33%) ] ‘_ 270
: R | '.'95%'.:;. . o R .
\'/ 45




onpari son, ‘nfday Naphtha . =~ . . BASE

D.stil.l ate ' 38 NOTE:__L
both cases, the vi sc03|ty of the bottoms (34SC+) |ncreased at hi gher F\
severity. Tahle 9 bel ow sets out thé®rE33 7% of a test conducted usi n
Dur ban Vi sbreaker feed. TABLE 9 Durbanp)é ghreaker Feed Base . -
H Donor Severity, ERT Seconds ' 510°C + Heavy Nigerian Resfd30 . . - 800 Feed
Rat e, nB/day Resid e - 1294 - 1294
H- Donor $¢FCC LCO) : E N O _ - 20%JECDisdRc#T Vi el d,
\iei ght% 04_ . : - BASE 5 g Added to Feed 6.0 [err]
2.7 = | Se\flent’17 irﬂfS’eLorﬁQt tons - " 1200 | -
91.5 : 89.6 [err]+ Properties: Kinemtic \fsc05|ty, [ERR] [err]2739_-'
819 Spegific GFewllﬂasﬁ mi/ddyer r ] o - 1.0184 1.0115 Cutter

Stock réquired Y ‘E s product, n8/ - 53936 352
Total Cutter StoC °mr@?ﬁg's 'gj" tliI—gil'f)onor rrB/dg(:r‘%g - 532 a46

133 774 C ainms K- rocess for vi sbreaki ng 1@ heavy petrol eom resi dual oil .-
whi ch - cBnpri ses “@BB %&1 the oil: to an eﬁlﬁht ed tenperat tﬁrae for a period
of tinme corresp 3 Ceqw val ent- rgég Qn tinme of2 Yo 1500 ERT 5
seconds at [err], |n (t presence of from’ to 50 wei g rcent, based
on the resi duab/usﬁusityofmﬁnandﬁwl#@-atwc)rrat| C15<sgpl vent ‘havi. nguasecontent of [err]
and [er#®] hydrogen each of 'at | east 20 percent of the total hydrogen. .
content, and rﬁb’!f%/o ‘%)gq‘!s\“‘-f'uel3 0i | product _having a vi sc05|ty | ower than -
that of the st MYTRPHFME™M . 2. A prd¥ess according®o cl aim 1, B
wher ei n Vi sbr eakdriiOyidids, s.aagyl ed out ‘at- 400 to 1200 ERT seconds. 3. A- process "
accg_rﬂl%ﬁg to cI MNaphtBs- wherei.n vi sbreaking i@ carried out at7°500 to 800 ERT

vi sbreaking is gr%arnloend QUL at 350 to 485C.for .1 to 60 nminutes. 5. “A process -
~according-to cF 'Wnerel n vi sbreaki Ng ghge carried. out al 425 to [err]

6. A priecess- acw:wldnng to-claim4 or claim,p, wher e| n vi sl:g@eakl ng-is.
carried out for—7Fto26—mnutes: A process—accot ¢ re—to afty—ohe . of

Conpari son, WB/Pd:ayctYlelds, weight% (m¥day) BASE . (86) 65 1.4 0. -

seconds. 10 ¢ = Diptillgte process accordi ng to (¥4 one of cl ailte8) 1 to 3, wherein. .

clainms 1 to 6,NOWESInctioh csbealxhedibdosiy of the BAttdnsaBU3MH) incidadel et Higraseugy.of 5. 0. 1"_ -

to 20 wei ght percent, based on the residual oil, of the hydro-aromatic .
sol ventss 8. A TﬁPh@é’g@wée‘éarfdsz't"a°fcﬁ faf‘ﬁ?"F““&ﬂr\éﬁ"rsuleﬂaﬂél'sa'ﬁﬂﬁhfr%f L

hydro-aromatic solvent is 10 to 20 wei ghig pgrcent. 9. ‘A process according

to any one. of claims 1.to 8, WhET eipirbhh1BistivaElErFest omatic solvent. has a- [err]i'_“.-- E

content from20 to 50% and a [err] content from 20 to 50%: based on total.
hydrogas content. 20- . 10. A process accordiPBgeto cldt-Redr wherein the -
hydr o-aromati-c sol'\ E r] content of reast 2 wei ght. percent e
and a H of at. Ieasst%o‘l';f“h§F‘Q’Tétec rgaJspercent 11. Ag:%)rocess a?:%dordl ng - to any one'-_._
of clains 1 to 10, FekRatd, m’rdkve hydr .o- arorratlc solvent is'a non-" .
hydr.ot gat ed sol ventRedigr i ved: from t her mal. or. f1I2$f| di zed d@&4al yt ic cr ackr ng
of a petrol eum 0|I H-Donor (FCCLCO) - . © - , o
A\ T Product Yreld werght% L T T B
Ce- N -+ : E A - X
Ce-132°C - . el 27 44
132°C+ Bottoms S 915 . .898

50

132°C+ Propertres R
Kinematic VISCOSItY,._ o

55 mz/s atsoc. R - JR R T

Cutter Stock requured for ' _"' o P
s 150 mm’ls product, 3/day .82 oo 382 .,

Total Cutter Stock B S
moludlng H-Donor, m"lday T 832 e 446 .

Compaﬂson. 3/dav TBASE: - (86 SR

&5




A process according to claim 11, \/\herel n the hydro aromatic solvent is. -

ected from FCC mai n. 25 ceol um: bottoms TCC syntower bottons, clarified -

rry oil and light cycle oil. 13 A process according to -claim12,-

hErein the hydro-aromatic solvent is FCC light cycle oil or TCC li ght

cykle oil. 14. A process according to0ah§3ofi@of clains 1 to 10, wherei
hydro-aromatic solvent is SRC recycle oil. 30 . 15. A process for

t hler mal @ra(?%f'ﬁg a heavy oil .which conprises subjecting the oil to an

ellevat et enper. atgisclss r vishrdaRhd £ Feadf pdtrol¥Bm G&MdKISI TR Whfkh BESrResHubRElinb Rl ARG an

action ti eevadd iwbbatbe fdka p&did oFiitie @aepoddngtd ad 8qiFaientredctiah tipreas 290c€ 1500 ERT

omO0.1% o:@gmtt?at %: ltbasrew;%ﬁpfgn@; OFjcte 69/ wejgit nef@#ﬂ* a)awéwn mfiltlpkébl t @ hrs;dfnj

I vent derl?nqa cfan r oveﬂﬂgaz e Eﬂf uc [llﬂavmhza vnsgtdu %}: ﬁ}:éa ﬁo qt'sgars’: tatg%égl ??I

ving a cof ef‘ntA cessSHcdordi X\ﬁi é,;% @&%1 J:.l

e total hydr:ogwaoda&ru‘c&mmg uara m‘i Emh‘l@fnlvihgre ki E&’rndﬂll‘dﬂdht(’a’b@tofm@m'!%conﬁ e

action ' xt W 8. prdaes;em@mmmhee oI claVen tta‘hwbetelz ushr%ﬁk@b isgerkiedayt #i3peg 485°C for

hwer en Erdd‘PSQQUE'R@?an

ei traumes, de eﬂ'gﬁéf WS%Z Eﬂ} %%}f yckoeki eﬁgﬁiﬁgw jf'%( Rfalites. '.

A _
[lerr] entspri chiaprdckss S8R ny\SQé'beln sb‘t§6 Brind RZQGEI oAl thdfResence of
Ruckst andsol;1 tezmagmpétmmmtohmhs“uuhﬁﬂuﬁ Aytifoadr@natic sor@innem Gehalt an -

HAT- und H, - W derreseesfaccoding foeslaisi 7.9vheteindbe eragust f0vgrdacomatic saiveatis 10 to 20 weight
Vﬁasser stof f Q@'ﬁ?\'t ergcegs chr & rt]odpt en pqper qttclajg Lk%tre‘?{ 510 7 \é\f'ol;ncej:tlc soSivent has a H

| 2d1 P OAUKS nediie hoaisD 61 sovh SHOS] toaiark Hor ob eSO Bschd bk {% eI kdAger al's ™
di e des Ausgan@sa Ehdeésssowdﬁ@{o&aansa whéRin the hydrd-aroviRikit mamamjncoﬁ&awfun&sﬂao
)rin des thheakuemganbalH 400 ldast 3.9 WAt peEns dur chgefuhrt wird. 3. . '
r f ahr en nach'af %Hc‘?’d'ﬂﬂc}f i3py ‘eﬂés°f gy 1é % B ‘h ’qﬁ'%mﬂ'GG°'E¥T's§ non-

e R e ey

rf ahr en nachiaAnpfoeese coérdmgm ¢mmda,s~h\{resrbﬁe d:lagorbaic séllQé_nt lsiFsc A@EG,cle oil or TCC
r chgef Ohr fighgjcyaig cil50 6. Verfahren nach -Anspruch 4 oder 5, worin des.

sbr eaki ng ﬁ? i AProgpsiachRy F'éﬁt°la&¥1‘§'°6tﬁ‘°¢"ﬁ"gb‘f’ it i"’f‘erﬁh"‘ i hvd;ro-ar\c;g}a?caqq(vgﬁ IS FRE Fpeycle
nem degy ANSPI5URNRocksstHorS thBrmalHadilhg WSavy SPRAGH bRtrikdd ¢ RYVeHe othQQn Qle@at&y S

- Gew. - % agentperh E@rﬁfﬁﬁ%hwh&ﬂ% mﬁ%s&rﬁﬂ {otdn, eqb%gg’geéh gﬁ?? ¥ .
r chgef uhr secandscit 423°C, iehefpadsenea of faotD. Vn SPweigti /hasadomitive faey o:lmmgtm-hﬂ/d&treated
dr oar onat P@itﬁ‘?éﬁeﬂl’% shihermal. eff i8¢ gatalyricGragkiogprgeass faMing Hepntent of H,g and H,
rfahreg 3] b Ml eaﬂh@p“ﬂf&?fé’ ‘*Eﬂ‘%! hygrogga spient 2ad FRyRYeEng Ighigt Pradysts from
sungsm tte elnen Gehalt von 20 bis 50% und einen H, -Gehalt von 20
s 50% bezglgetanswuichden gesam en Wasser st of f gehal t, aufweist. .10. e

rf ahren nach ruch i n da oaronm E Qsungshist q\' inen
d m as Ol wahren emes
£ ol " S s e R R
1] 9Gew. - %o aybNg 6ib so Eu.-%, bezo Ryt n@é%l a.asémy@‘bmem PABRRGSATAS it dhcin
1 )', worin- dmhhyaihrmamarmw etoﬂtmewgs middeséns@D% des gﬁsamemWasMeeremfeiner

0w =~ 5N =

<cr|—<:ro.|\>m'

I digd k .
K L al yt I SChé‘ﬁ ?VJ\Z 1:egrl{:!r:ﬁach nspru ?wvgnm ﬁ’b Lln 99%0 1%60 |l:' s dul:lca ef etrvtnﬂ:hr en. - .
ngcdh/AnsBruch p.layrdf QRRF BE!VisbFeaing 555 SOOEB0b ERT s Mo SRtk wird, N en.
dér Haupt kol onneemkasenlﬁ% einkinel :s&:amdemuasmmﬁiﬁﬁas\mb;eamm bugrmmwannmg bei350bis

gékl ar't en - O488i¢ dobhdefbhumérdund 65 - | ei cht en Krei sI auf oI en ausgewahl t ist. - .
1% 0 133 77§1V$'ﬁ§ah'°\7é}af ew% e‘ﬁﬂg\ﬂ {90""192"9' Sﬁf? QZF tisehe
efn na wori an urc eru I’tWI S

L rﬁat tel - isl deékm!‘g bls

¢sungs e %Ff %ﬂn spMin'iH .%n 25 1VidR

TEC i st. 1420 ¥ewia ﬁﬁ%r&h@&ﬁht@dh&ﬂﬁb Gsrriiees, ul dd¥l mc&andswamra‘ gafifirt W|rd

hydr.oar omat | SCheVerfalwemganti ArtserluctKv evginadié Menw)desSR@qamatlshen Losuridémlttels 10 bis .
Verfahresgn zGPrﬁi%e%ﬁ%he rpfés ne ?gg d% & g\hjtet:‘wﬁtt Q o
wdhr end-%i n 'i;ag‘ @;ﬁ Vg%ﬂ;ﬁﬁé % /; S
15.-000ERTS: R ent Sp r| c h 3 en\%armvon fg - m ha@ S

_bezogen -auf. dam Séﬂmwnﬁlagh Qhﬂ‘pﬁ&h 191 @bﬁn ;uasthymaa-seatst:l(ef lfos&b'@haiﬁdedlrieﬁ I‘HA,-Gehalt von
‘Ldsungsmi t t @hindestenss2.0/Grw. hendreinen Hefiehollapn Ristesteps 1.8 @He-n% aufweist. -

W bel scBi cht cHa¥Xrer sah nen dardnsarile | il i sv'éggwé 'r°F: m e'psgfg,p
Hlerr] Vﬂssg"v.mfﬁhm%km%@ﬁa%% [t Od% %ﬁ %A "?ﬁ Eé'“

" 12. Verfahren nach Anspruch 1, .worin das hydroaromatlsche Losungsmmel von Ruckstanden der

S 85 ' Ie:chten Krelslaufolen ausgewahlt lst R

‘“ fmmmwmm'”'

bghandel.t es erhohten Temppsste rtqntsrzoses'tw'rddag ein oirplprogek mitieisige Wekopjthg uriickgewonnen wird, - *

Hauptkolonne des FCC, Riickstanden vom Syntower vom. TCC einer geklarten Olaufschlammung und _" -



- 10 Wasserstrof f gehal tes aufwei st, einer erhohten Tenperatur unterzogen wird
und.di e, .l eichteren Produkte aus d| eser Reaktionsm schung zur uckgewonnen
-‘'wer.den. Revendi cations 15 - 1. 'Un procede de reduction de.la viscosyt
d' une huile residuaire petroliere éoﬂégi £0n3| stent -b sounettre cettd
hm | e a une tenperature el evee pentla e peri ode de teg%%l cheg%?l ! a -
un tenps de ;1§ §eASHrdrACctEARsbEH 'en\tvor(n@'bvdd@f%ﬁs%e osungsm Rl CAHTE S a 427C,

en presenae, dder 1BictlescKr&934id rworpd'F@l g hel] Ibge1 oP @brid QSEOWdFoa?HfhaﬁQ:hd $.oéi|negdmltltal|| le _. o

resi dualre, 14 meayeweme'w‘ayda’- ApsBESi 488 BF ésentant’ des teneurs

respecti vé'sls'é braBian Nirds GRSk, cel |de)’ aese 'rYSa*‘ S|
t eneur to& ‘e ¥ Eb@m@gﬂ%ﬁﬁﬁzﬁea@onm&wpeﬁ@r b‘ﬂﬁﬁ‘? éﬁTf erst ‘?"é#"cr‘y&
une vi scogé SBwht Von 6, AbiDERGEuSs, bedoben aybdas' g sc cﬁh&d T éifel wurdle U
procede se&seﬁgsh\atersecranfdmctaerlﬂﬁﬁhem ode[J@e ;to'jg?ﬁd I e énan ©e dea yéssmESI te
cest miss emd cringyr Beplind t eu#er S{L ser @ﬁmdﬁwﬁtd hd 4R Reichtefen POQuidRIENdes . -
ERT. 3¢ uW geﬁgi?onsgﬁl:mes@uk R nmtdean 2 dans | equel la reduction de la -
vi scosi te % ectuee dans Tes conditions correspondent a 500 A 800 - =
secondes E%du?éiuons 4. Un procede selon-l'une quel conque des ~ s :
revendi cations 1 a dans goJeiilon; P Sukin rsmﬁlonﬂee@hsumrg en
oeuvr ersA. une1t e ? gﬁqa vﬁ%& i ﬁ@aénoﬂied&t&%:snoneﬁpe@a"‘? “"Ui’f"ps o
procede s rea %Q.@ 4.1 5Gha§wonld E 4%"&%?9??‘6 fedd 4% ﬁ"tgj? Wte
est mse el i&iba p megmtdea@temm nésiduaile d4!25°"éi’"74 ' ot‘tﬁﬁé exla -
revendi catrégaacndescuu hiydrogéew Hi @t %’\ah‘/r"@ﬁé"s Ha ﬂé\;‘ﬁﬂ gg h,j‘"@ mt,a,ﬁruedlepdna B
Vi SCOSH € rémbérB0In fuslirgis % e égjca!J eq:ni?gjég i 14 Faudih @a dositéastHiserwn pneHveeglansy
Un procede Sé T e Ol Ugh & 1 0QbsebcPueVBITC At i Ons 1 A 6, da qj“nsleé
reduct i onrfif mon gekﬂsé reVGnEi@atBﬁlZthéaélewe'dﬂfépid@g’é%'éV'G@S'GFeft e?b% 8
poids, - exmohm,ﬁasrrersmm% 50 §oGisekon ile I : aloﬁehmarseosne
hydro .2¢ onat uqms:ro@desgwnpm@eﬂ@"sgagggfe}’ dé’%,a §§),qla ééing'réﬂheﬁ rmgns lequel la =
quanti te detgizk e %P*” @pﬁﬁﬂl R o hucke réklctbn aaawscaﬂtaoesmsp@n deivredung )y -

5d o
procede se| oR que es ‘revendications 1-A 8, o
sol vent hytam erat ?‘?ﬁé 1284 dofbrta ra,eumeanbre‘mm remdmon &é‘a'?oe%elf})ad/g onuﬁe s@és:t& %t

H8 de 29 Am‘ég% pmrermpnmmneawead? A &Y minpiss QRER feduckiOn dddiscitoesede |
solon la revéndm M&eré)??‘@'“‘?fﬁﬁ‘ﬁbj ‘gd’ ;2 e "tg;c ,526‘%& %ﬁ%ama%m&m@ameu '
e

t eneur ‘en Hﬁe&(b“”r‘""c?" n poi ds et une teneur en H_. d' au ngins S
1, 9% en poF :LE") séMnQ&ﬁGEadlsaﬂoﬂn dlanstlnqeeiMh@@ﬁﬂ?ﬁ@vﬂégvdf%%ﬁﬁqﬁeﬁsl ons 1 A.-
_10 dags | Q@ugr ids. soI vant -hydro-. aromatl icant yn, £ 02N bud W sINGFH Ridiai e

provenant du.s. tnagrucdée selen alI"th ﬁg‘q @ ﬁ"’as #2868 pgadroR s ﬁiltqteertdfabne

huil e de petomt'@eallzete['ﬁﬁ" 2t ShT A revendi cat ion 11, dans Iecluel _

‘sol vant hyGFB Eﬁ geqzonqﬂecmksﬂonl@ﬁdam leduetle 4dvant hvptocammatﬂs%Pém&LF\?é“ qata.

coI onng pr |dr;g|,mj E po e 8t e ahiirtes l-dé’a@lmes ¢8%eg H‘;’J\gwg |eﬁ;e ol h{?deJ es .-

de bouillie Chathfﬁrdmédae gHon| llwge fygldopaye (fis Jh ddnupdrazoegbe .

sel on' | a r evewdasasst @h“ii"%g@@d?gﬂﬁéﬂmvﬁéa"so‘fv t ydro aromat i que _est une -
o f,lgg N

hui I'e de: r deaygjaugdun adbR €1, BiHslicuél & somany bydagaroinatinue est i 1o )
procedg, sel o "ﬂ Bﬁﬁwce 16mgmlpdlaetsc¢ &var;dule&e suymds "symshomg’ Tqaes i °“f"'e

uits

sol Mgnt * hy disatices @t tes htﬁ!eﬁda)'m&tla Qgeeest une i | g soqvgn{ ,Q,g%%ﬁ%q% arbTuid e

procede de cr adjWageo ced*wequF V‘iﬂd‘ Z ‘consi sts ‘a'sounettreé
cette huil erewclas?ée e se fé:‘"%t,é'”é 38 é\}&ﬁdl&bﬂ&lsp‘ei nodiensiigause lepegivant hydro- 1
correspondentm 8o fe8RBEd SHT. equi val ent | ERT dei 500 a 15 pu(hgaune IR
secondés- ERIq anr ocem:;maasgamrrdeua @e hB'G%"E ol 'Steggﬁﬂiﬁé“ BrlvalomERy L
Q}j/g (’exﬂfn%’&ﬂﬁﬁﬁofﬁ“mﬂ'ds S

au -poi ds-.d etehphbmieélehweuﬂgnt e Bﬂ'l resence
?-.aﬁﬁ d un- pQ:Ué d credi\.abe tfatamnqheg@ermlque

procede de: @eﬂaﬁﬁfaa 2009 5¢can gff‘am
present ant: Ieta lugisg Fe és\{ééurgﬂas eﬁgemﬁkddéqe bt eteen i gge@ %eav.’_g\og
moi ns 0% Py, yTeelsl) uheﬁauh hiyddogehe emreweneb'gi‘ewed“"éi"“% . rer

pr odw ts pI u,sct e@ers dans 1e rrel ange reactlonnel 60 65 16

i UL

eneur en - -



