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bents which satisfy the requirements of the present invention include silica-alumina and silica-alumina-

magnesia-type materials. They can be crystalline (such as H-Y zeolite) or amorphous (such as Ketjen/Akzo

amorphous silica-alumina cracking catalyst base) in nature. Amorphous adsorbents are generally preferred.

s0 The adsorbents should have sufficient surface area, porosity and acidity to adsorb effective amounts of

basic nitrogen from extracted oils. Also, pore diameter of the adsorbent should be large enough to allow fast

adsorption of oil molecules and effective regeneration of adsorbent.

tt should be mentioned that the above characteristics are both important. One factor alone provides

insufficient basis for adsorbent selection. For example, active carbon and silica gel have high surface area

65 but low acidity, thus give poor capacity for BNC removal (see Table I). Generally, the surface area of a

desirable adsorbent should be from 50-700 m?%g and preferably 100-500 m2/g. The average pore diameter

of amorphous adsorbents is usually from 10-200 A (1 to 20 nm) and preferably 20-100 A (2 to 10 nm).

Silica-to-alumina ratio, which can govern the adsorbent acidity, should be such that the alumina content of

2



(transforner or refrigeration oils), particularly NVWP extracted raffinates,
. toihave their BNC | evel s reduced and their oxidation stability (especially
t kei r uni nhi bited oxidation stabigpid 278 geamioved by contacting said sol vent
extracted oil with an adsorbent (as herein specified) which selectively
renoves the BNC's fromthe extracted oils. 45 The adsorbents which are
. enpl oyedthp matefigd isthetrsem20-30weight Remantapreforiakly AA-25 Wwaight pescest Mhislalersinaiéoptentaismobent s
cont ai_ni bropchievedsmmply y-addingeddiienal slumivactn e meterjshihening ap eluise adritept QuEside i.eudowgiht

- per cent H#n) Hherfesired senge.dbrsehy Prosiueinasa Mixiugshhaying s ﬁlymmeomeetqw i 080waight R9f°9mthe

pr esent T'T?\Pé-}'ft"?acﬁ?"tf’ﬁéf el ‘5?'9'1‘ E%{G%E‘F St g thiehef tag material dgelhihat ig. of feryfrecsphaus v
 mat eri%al §"°a‘?‘H’8¥ 'bﬁ’gs tgng ’Eﬁ°‘§gcaﬁ-(zu°°'2%% ISP‘i"@f Hot zeglfiey Dsfiriangley such
~as Ketj eRPHR gl‘ﬂgﬁ t al t balse in nat ure.

Anor phou 5 iy t @%ﬂ'@r'&?hl eﬂfeear?dé °" 'thﬁ"n RE “§£8 have

f f en aEé'i‘ i found ance erform n s rben fu 0

su b;ﬂ;' g i vga%mmas B okt o ff:ﬁ%maa s
~shoul 3d\tta\dg'gcgfoev{f5iﬂd r 9( ﬁ\ Qerfd%@ be bgﬁﬁ;g%)tgfwe%h pelt8 ] 's ef €s an

ef fective Wi, fbdrht O the SHBRbNEWRN a oristiR g8t m@na&' el Bbenliling &POVE

char act egrbduy leftandd’ RisBBidR dapaely, lyathe fIsRs hded & th@'a@d%ﬁaeﬂﬁ@ﬁétdé‘rﬁovb@ %blfan lyed ent
Rasi s f Olegenehain B3RP} asSOMPAéd 19 Prior A fre N GTTMHE for BidmiplEHCIWhBGR afddghSthd presdn&Ee!
have hé gét chiovirb aaitancsdadsdoilivityDtb chighne aidindi dultive tHali6geRkration POS, DESA &l doysiigy BNC
renmoval 4n8grobikility éhat Jluoridée inethed hdsyrbertt wauld Wi figeiedadue @ eRfoséd owdteralhé Budindear bent
shoul d bsisérbaminsba@id/@d betbxgosaditb pated Thwblthe 6 Gelb@PpentBrimgnce Ténbaraeresnhgeppor e
di amet erexpdsuternh thelrdersbeattite awater andluprinating iadsorbentf camnwt B pra@ited/sirhdtanegush( butrge and
r ef er abindiviugllyialiective gitemettyest ThearpountSif fisarine. ineprreratadiintexthe elid acidipiagsothentaangesover n
adhs offarehatweqs plaut ,to Sowright epresat. praierqbly ﬁetweqnwe%r' d# weight eereenh mogjfpreferably Ep O
278 694 M""Pﬁéb"ﬁta‘c‘@rzlwélgh'i %°’°B'§t ween 20-30 wei ght per cent pr ef erably 20-25

g p ov wvtE tmﬁﬂhdg d| t raﬁ.mpfng
~addi tion #5 'ngo rb&m “bee
| ower th QE& 8 °rr?ﬂ? 8 ) ( 345
I f %:Eag also: e rm |n an rou o r}? he
a um na |ﬁ ﬁ‘ge dr | Rorr%er gas .an m:??fures
ght r s OI‘I tre Q%_wd b advers oct on
anor phoutﬁe sorss bgrf?ar wraomu@ en s i

“al um no- si chtatify WiEHe Eéﬁé)acldﬁumr Adsdrbent P! Het ﬁ'ldepﬁ‘eftéhcbre&ﬁthﬁéué Bordtidhd] Na

Cannoto banglByMg fikkia of Huidhlell bBAé oRBdbrBEht, AFEr bitheNGthcuhrbR @r uktBrcdi@nt flow cbridRibns (as

:t r eat mendppmbricte)eTha profbinGd mddeJbt efiebiihithe emtfabtdd GifkRIEdHEANEotaktinG isVRbdHg dldiresth of O

utili zatliqoid f&s tholghG tads bsd endsdnsnt. BaasbédOsysEm i deitdbiinieea sdhiiolerbduction,

per f or mawithene Balisalsdicing widle the athai i beingredeperatbddut 30 wei ght percent wat er

- showed i npFdxaetdd ailésane grintactad wilipadiserbgnt fos fraro 1P 4o 240 nbiqutesr prefereislp 6O tNt20 mMiltesr

cont et Erpteosed Ditfereaily, the ieracteh cilscaemeontaciad ivithsthe adsodprit @t 2l Baveraleqaf 26 tn4 BISV

adsor pt | ihi prrderabin 0.5 9A0LHS¥ont ent is preferably between about 10 to 30
wei ght per é@setplionprpssurg has Wil Afpst op dqujtbrhasexasiserption (sep Giagre 7hdn ggmeralplew AHRY or | n

ml ti on'°“Q ’P@dﬁ“ﬁ%m‘e S‘T‘"dt peducgig grouch havifp tlgywern BNE. o) W&?ﬁ”ﬁgol ?1{9"9‘ gy Bes

F, '8"9‘ °H}i’s P ﬁé{?'i"v’ bR SenePeRIET R PY BEspPont isfiged ¢ he
fluorf ne ‘%"9& T’f 0 gﬁ“fg‘ Ené‘?*f@. B il 0 ERE o il S RS B

st ep, Lrﬂr {?J Pihe
al though ‘f%ﬁa ibrBork 3. "qﬁ u%drs%s& 1 B arfatkWth.sr$naQ!09ra ne

did not g néh% %) E&Hﬁ&lﬁﬁ i #eQJ‘ﬂo%«ttﬁmx% ad tdr aliibw Sf il drogen
probaly | éom.na hs &l N dab & puigel e adddRON0AD ..)\emy,kuq; #1d aBsbkbeht’ witi B S ed
to wat erhyd;ob@, ohtdifihg Hels@ehnPE@HMbiieide). shoul d not be exposed to water. Thus,
the two acHs-vintaining@adeoiiseieas i.6.NHAR.L4E Pbwebb@iRB g#3f can be used to purge and regenerate
. the spent adsorbent.
The purge gas flow is at a range of 50 to 1,000 GHSV, preferably 100 to 400 GHSV. This purge step is
s0 preferably conducted at the same pressure as that employed in the adsorption step since pressure is not
critical during purge. Pressure (gauge) during purge can be increased to 400 psig (2.758 MPa) if a lower
pressure is used in the adsorption operation. Temperature during this purge is held to between 25°C to
250° C, preferably 50°C to 150°C.
Temperature during this purge is about the same as used in the adsorption operation. High temperature
66 purge, which could cause some desorption of basic nitrogen from the saturated adsorbent, is not desirable
because any oil produced during the purge step can be blended with adsorbent treated oil as product.
The purge flow is conducted for a period of 4 to 16 hours, preferably 6 to 12 hours.
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€IRaffinate is recovered from stripper (6) via line {9) and sent to adsorber (10), wherein basic nitrogen
compounds are adsorbed from the oil. Base stock substantially reduced in BNC is recovered via lins (11).
45 When the adsorbent in adsorber (10) is saturated with BNC raffinate, feed is cut-off to unit (10) via valve

(9A). Exiraction solvent is fed to adsorber (10) via line (12), valve (12A), previously closed, now being open

to permit such flow. The BNC's are stripped from the adsorbent and the extraction solvent bearing BNC's

from unit (10) is fed via line (13) to line (5) for introduction to the extract siripper, wherein the extraction

solvent is freed from the BNC's and the purmed extraction solvent is recovered via line (3B) for recycle in
s0 the system.

EXPERIMENTAL

Adsorbent

55 :
' A number of adsorbents were evaluated in a batch system for their effectiveness in removing BNC from
lube oils. Results shown in Table | indicated that silica-alumina type adsorbents, Ketjen high alumina base
{amorphous) and H-Y zeolite (crystalline) are more effective than either alumina or silica for basic nitrogen
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.35 catalysts. Once the cracking catalyst is saturated with BNC the catal yst
- can be fed as nmake-up catalyst to a cat cracker unit and should function
satisfactorily. Sending nitrogesp ¢ord gaa®BNng cracking catalyst, along with
NWVP extracted extract oil (which contains | ess BNC t han phenol extract) to
the cat cracker is not expected to put an extra | oad on the cat cracker
oper at raypvaliKetien baprowasdurihpr camERredwithiHkY zdolite foy reamovipthBE franh BME gnttactad raffinzte
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- fed di rectly to the cat cracker as make-up catalyst since it is usual for -
song,catalyst to be lost as fines in cat crackers and this |oss has to be
46 repI aced by nmake-up. yste They BNCsaturated crack@r catal yst can be
fed to the cat cracker EJ ei her ®s such or diluted with extract oil.
Dilution with extract preferred since extract oil ds presently
typically fed to the cat cracker unit and its conbinatioR in the present
i nvestion with BNC sat urat & cracker catal yst makes the ®NC sat urated
cracker catalyst nore eagt to hangte (& by punping). g0 The
BNC-saturated cracker catafyst can be separated frpmthedraffinate oil wth
which it is contacted (so as to adsorb BNC theref%rr) by'°sett| i ng and
decantation, filteri ngors referably, by centrif®ing i & a centrifuge
dedehter. It is pre r B at he BNC saturated e¥acker catalyst be as dry
as possible so a e argunt of oil |est thrgugh entrainment.
SSmlarly, ther ovegeggafflnate must be free off fines¥® Decanting
- centrifuges achi e t hese ends and their perforrra&e is rt her enhanced

. A
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Lab studies have shown that the

55 increases with increasing alumina conten

capacity of amorphous silica/alumina for basic nitrogen removal
t (Table lIA).



A nunber of adsorbents were evaluated in a batch systemfor their

ef fectiveness in renoving BNC from |l ube oils. Results shown in Table |

i adi cated that silica-alunm na tgpe2eelesrdents, Ketjen high alum na base
(amor phous) and HY zeolite (crystalline) are nore effective than either

alumna or silica for basic nitrogen 5 EP 0 278 694 Bl renoval. Ketjen
base was further conpared with HYTABEHHA e for renoving BNC from NWP
extracted raffinate ail. Results shown in Table Il indicate that the former

is the Jpreferred adspagdaﬁﬁtcom'ﬁbﬁ.oplcaimeeﬁgo&ﬁcnﬁ&ﬁnggnnoa}gum na base hias a
silical ﬁ‘l"ﬂ'ﬁ‘l‘lml glu -ato—of—abett A ot rlaa caratdjn na
vei ght Jratio®0™™ and pore dianeter Ko 'ﬂﬁ)ﬁ?selo / 5°tWPr;‘AP?38t al fal uni na

_present}, all focoiimpsnﬁbnaumt 18 wejght percent). Dayi son RC- 25 consi sg s of

smal | gore Zﬁpbl[e (A 073 ) gnd—apogjr,~20 Wel gift_perc aror phous
silicalfal um g and other clays (tptal al aa presgqnt, al gal@sms, is| about
28 vpi ht pel;,,l,cga{g}‘,c),\,,tm%g}1 ﬁeﬁ,{o(,;, [err [err]gslerr] 50 4 EPsp 278 694 Bl 10
25 A HA—AdSe-bent ’““”“'“" -Hor—Car—AH-eet—-5

- Capaci t qug r1 OBW wmaqtecgj'éwaied raffmate d‘iﬂU%‘Uf"ﬂb’?'ﬂ” Sea Crude '(4.2\ﬁ5r'n Ea{si'c\ﬁi\frogénf

Ketj en |-ﬂat®a1?s@t-n9 Conditions: 100 Kz pif adsorbont meight rallp g 2 hayrs, W . % [err]

24. 4 15.2 |err]

Bal aBCe These results, along with olREréwdGE€ ddtd on silica gel, KeflbnBESana dlivato® GRMINRETERISA],

95  suggest that 20-30 weight percenf QuiR& (hrefekbly about!duf25 aveighasetcast allenmie the dadided nat e

der i vedorhpositionNor basic Divagdn' revdleval 2hls P4 daérBs Conbibtert GIR lithrature data (J. of Catalysis 2
16-20, 1963) which show the highest activity of silica/alumina for many reactions including mobility of
adsorbed ammonia to be between 15% and 30% alumina.

N 20
Pilot Plant Adsorption Studies

Ketjen high-alumina base, an acidic, wide pore adsorbent, was evaluated in the pilot plant using a flow
system. Adsorption was carried out by passing the NMP extracted raffinate oil in a continuous flow over a
25 fixed bed of adsorbent at 70° C to 100° C, 350 kPa and 0.7 LHSV with a small flow of N> or Hz as blanket.
The NMP extracted transformer oil raffinates, Coastal and Tia Juana 60N, and a North Sea 150N 95 Vi oil
were used as feedstocks. Samples taken during the run were inspected for basic nitrogen and sulphur.
Plots of basic nitrogen versus hours on-stream are shown in Figures 1-2-3. The resuits indicated that basic
nitrogen removal decreased with increasing adsorbent age (as expected), but sulphur removal was

30 negligible during the entire run.

~ -Regeneration Studies

Adsorbent regeneration, a critical part of a successful adsorption process, was also determined in pilot
35  plant studies. When product basic nitrogen approached that of the incoming feed the oil feed was shut off
and Ha flow rate was increased to 380 GHSV to purge the adsorbent bed for 6 hours and rector pressure
was increased to 2.8 MPa. Temperature was kept at that of the adsorption runs. Following purge, adsorber
.. . temperature was then increased at a rate of 50 ° C/hour to 400° C. These conditions were held for 24 hours.
'\J/' At the end of the regeneration period adsorber conditions were re-sstablished for the next cycle adsorption.
40 The performance of the regenerated adsorbent for removing BNC from Coastal transformer oil and North
Sea 150N 95 VI oil is shown in Figures 1 and 3, respectively. Results indicated that after the first
regeneration adsorbent performance for basic nitrogen removal was essentially restorable with Hz stripping

at 400°C.

46 Basestock Quality

Spot samples produced in the adsorption run were blended to make product for quality testing.
Inspections of product and the oxidation stability results are shown in Tables Hl and IV for Coastal
transformer oil and North Sea 150N oil, respectively. The results indicated that the adsorbent treated oil

60 exhibited a much better oxidation stability than the conventionally hydrofined oil.
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Batch Treating Conditions: 100 C, oil adsorbent weight ratio = 40/1, 2
‘hours 15 These results, along with our previous data on silica gel,
Ketjen HA and activated al um na g£pP@lazg ebd B1suggest that 20-30 wei ght
percent alum na, preferably about 20-25 wei ght percent alumina is the
desired conposition for basic nitrogen renoval. This val ue seens consi stent
wth literature data (J. of Catalysis 2 16-20, 1963) which show the hi ghest
~actiyity of silicalalum pagfor many reactions including mQpi ity of
adsorbed anmonia to be bBtgeen 15% and 30% al umi na. Pilot $Pl ant Adsorption
St udi es Ketjen high-al unhns base, an acidic, w de pore adgerbent, was
eval udted in the pilot pkasf using a flow syst @mmA&sor ptggon was carri ed
- out by passing the NWP e®tgfct®d raffinate &1 ma“tontiBuous fl ow over a
25 fixed bed of adsorbegtﬁ t ferw] to [err]®@ &0CkRa and¥40.7 LHSVY with a
smal | flow of N2 or H2 atBlanket .  The NVP extract ed trar@ff ornmer oil
raffipates, Coastal and ig|Juana 60N, and a North Sea 15QN&D5 VI oil were
used as feedstocks. Sanp*‘eg taken during the run were ins.pegéd for basic
ni trogen and sul pé Pl ot lof basic nitrogen versus hours -stream are

S

r
-shown in Figures 2-3. The results indicated that basic nit@ogen renoval
‘decreased with i ngleasi ng adsorbent age (as expected), but gul phur renoval
Wwas 3@ negligiblgduring the entire run. Regeneration Studffes. Adsorbent
regeneration, a c;ti cal part of a successful adsorption process, was al so
‘deternmined in pil&@l 35m plapt studies. \Wen product basic nplrogen
approached that oflkhes ncfing feed the oil feed was shut &&f and H2 flow
ratie was increasegga §‘8,g SV to purge the adsorbent bed fe¥ 6 hours and
r.*eét 0#0 pressure wage] nax-eas¢d to 2.8 MPa. Tenperature was kept at that of
the adsorption ru@fal F& B n& purge, adsor B2r & ¥p& ature was then
increased at a ra§#abf 58 ¢/ Yurmto 400 C.éT?sg ednditions were held for
24 hours. At t o ofg-gg regen®rati on period adsorber cofditions were

r e- est abl i shedw]f oDhihe snexi cycl e adsorption. 40 The perfoemance of the
regen®rated adsora¢df &r &Zénovi ng BNC from Coastal transfofgrer oil and
‘North Sea 150@ 50| oM iBishown in Figures 1 and 3, respectively. Results
‘indicated thatgjaf 24| t he first regeneration adsorbent perfopyrance for basic
nitrogen renoval w#| essentially restorable with H2 stri ppi %ﬁat 400 C. 45
. Basesipck Quality=pppt sanples produced in the adsorption r@ were bl ended
to make product f jqual ity testing. |pspections of productgnd t he

oxi dation stabiligyglesults are shown § Tables 111 and |V f®r Coast al
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[err] EP O 278 694 B1 O [err] [err] [err] 50 55 Regeneration Using
Extraction Solvent The operability of regenerating adsorbent with NWP was
deponstrated in |ab batch studigso@igbdeny . A 150N 95 VI raffinate (71 ppm
BN) was treated with Ketjen high alum na base at [err] for 2 hours. After
10 EP O 278 694 Bl filtration the saturated adsorbent was washed wth
NVP at [err] for one hour. The m xture was then filtered and NMP was
evaporated fromthe #ijltrate. Measurenment on the basic nitrogen content of
the residual oil ddb8rlbed fromthe adsorbent indicated that NVP washi ng
essentially removed @ljl basic nitrogen com pounds fromthe adsorbent. The
~ perfdrmance of theM-re enerated adsorbent after drying with N2 at 5
[err] was found esaentji alvy restored. 15m[err] [err] [err] [err] [err]
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55 Regeneration Using Extraction Solvent

The operability of regenerating adsorbent with NMP was demonstrated in lab batch studies (Table V). A
150N 95 VI raffinate (71 ppm BN) was treated with Ketjen high alumina base at 80°C for 2 hours. Aiter

10
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TABLE V

35

REGENERATING ADSORBENT WITH NMP

40

45

50

Weight ratio of North Sea 150N, 95 VI/Ketjen base = 10/1

Basic Nitrogen Adsorbed, mg/g adsorbent
Temperature = 809C

Basic Nitrogen Desorbed, mg/g adsorbent
Weight ratio of NMP/adsorbent = §5/1

Basic Nitrogen in Desorbate, ppm
Temperature = 800C

Amount of 0il Desorbed, gm
After nitrogen. stripping at 300°C

Basic Nitrogen in Feed, ppm
Basic Nitrogen in Product, ppm

1)

Adsorption(l)
Regeneration(2)

(
(2)
(3)
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Separation of BNC Using Cat Cracking Catalyst
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was West Texas VGO). TABLE VI PERFORMANCE OF CAT CRACKI NG CATALYST FOR BNC

'REMOVAL Tenperature C 75 200 200

Q | / Adsor bent 40 Epommaﬂat io _ 6/ 1
611 20/ 1 % BNC Renoval 59 98
- 64 % S Renoval 0 <1 <1 (1) Feed:

Ti a Juandehio ¥ Migms dhet Rerformerborol yRistl seheracking lcatalyet for dhetremaus! of BNG from typical 5 =

0. 82, WeffygtgN = 57 g pm Figure 5 is a schematic of the process wherein raw

di st M atlleistimpesiantsig| merien that pesayse ¢at ragkiag cptplysty F"ﬁe’“ lay $ipvg TRES Yt ¥®n zone
(2) mé&ff\éﬁ'% 'I"E'te? sT%B%'r ﬁ"éaPtW'% ﬁapé%‘efr%fwwa'gﬁl ?féﬁf“ﬂ' d’a? fﬁ'sad 2’8&% at’%’} vi a

| i ne® ( Qve ed ro
| g 54 © foFenge, gt . copa °§§1 'a% e
ecovergh engg%ﬁég, T et o Aol ehd
rec Over earh

%t%?yst 5?;4(1 ci“?ht ﬁ‘\e'éarhﬁ& Q:‘é? ?Jg\ﬁ%ofw rr-Rf‘ész %ﬁh (hgs) th‘é'fé\loluin&e (5).

Thi s, dgcg, is: | Nto s vent stripper wherei n sol vent

separate romthe raffinate and recovered via line (7B) for recycl e.
Solvent free raffinate is reeevered—va+inre—{3H Wile inline (8) it is
contacted with adsorbent [flresh RpysicRlEroretiesa| yst | i ntroduced into 55 Iine
(8) via line (9)]. The cradkerswradetiraast] 1oo0@gai n| ng adsorbed BNC) is
sepasat ed fromthe raffi nat|ePackingeanintet flugz? ctiéganfer (10). Dry BNC saturated
- cracker catal yst is recover|eBackingobensiont|r0.f3gyecn®1D) via line (11). Treated
raffinate product is recovered rromcentrituge (10) via line (12). The BNC
saturated cracker catalyst via line (11) is conbined with solvent free
extract fromline (13) and therconbired—ext+act-BNC saturated 12 EP O
278 894 B1 cracker catalyst sl {ir P9mRogiigndWtpid |ine (14) to the cat cracker.
Referring to Figure 6, a sinplifigd,schemmtid drawing i s shown on a

Shar pl es Model P850 vertical s¢rokbs:defapger jcentrifuge (20), often al so
referred to as a solid-bow cenptrifNage|] 059 rmin dianeter and 350 M i n

| ength. A vertical cylinder rofor Few | (24®),| driven by a notor and gear
mearte (not shown) contains a 5~ Theftcal screw conveyor (120), rotating in
the sanme or opposite direction to the bow but at a different speed, which

i's af i@ty bicridRbdcVrssgaft (130). Feed is introduced through shaft (130)
and di scharged—nto—tbow (110) through opening (122), typically | ocated

neargt he gadcaborsidhearel 14008 F (0} C)SsRsainl thated for BROLrs bfl4 P3i, 348 WPaJauter (the fedad
di schamgeWwetTeksavGeyl to travel around the helical screw conveyor (120) by
~eentrifugal force, causing the fines and liquid to separate. The fines
deposit on the interior wall of bowABLEYD), while the liquid fornms an 10
inner ring, with the thickness of the ring deternined by the height of
?ggg)ﬁ' ow wei I [T7PERrGRANGE JrlCRY CRAEKE AT ARVST FOR BREIREMEVAE CT PW W conveyor

i . e I qu QQV‘ V' QC I ala¥a¥d I\‘1 CIICS I\)\"II‘I } I \.I‘vnv’ \vnm .
Li qui d, subst tlﬁﬁ?"l'i’?’afufeeé: of lentraided BNC dat #ted caf® ys fi nes,

. passes over wej r OikAdsprbér®r recpovery gs produgt oil. 'Ihe catal yst layer is
fof;_ ced to travel Weigit Falfig ect i on oppogi t es/t o fhaterof tihe donqui g by the
di ff€rence % BNC Removal 0 59 98 64
% S Removal 0 - <1 <1
(1) Feed: Tia Juana 102 NMP extracted transformer oil raffinate
o S = 0.82 Wt.%
BN = 57 ppm

Figure 5 is a schematic of the process wherein raw distillate to be solvent extracted is fed via line (1)

into extraction zone (2) wherein it is combined with extraction solvent feed into zone (2) via line (3). Extract

50 s recoversd from zone (2) via line (4). This recovered extract is fed via line 4 to solvent stripper (6A)
wherein solvent is recovered via line (7A) for recycle. Solvent free extract is recovered via line (13).

Raffinate is recovered from zons (2) via line (5). This raffinate is fod into solvent stripper (6B) whersin

solvent is separated from the raffinate and recovered via line (7B) for recycle. Solvent free raffinate is

recovered via line (8). While in line {8) it is contacted with adsorbent [fresh cracker catalyst introduced into

5 jine (8) via line (9)]. The cracker catalyst (containing adsorbed BNC) is separated from the raffinate in

- centrifuge decanter (10). Dry BNGC saturated cracker catalyst is recovered from centrifuge (10} via line (11).

Treated raffinate product is recovered from centrifuge (10) via line (12). The BNC saturated cracker catalyst

via line. (11) is combined with solvent free exiract from line (13) and the combined extract-BNC saturated
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in rotary speed between rotating bow (110) and screw conveyor (120). The
speed of catalyst discharged is 15 directly proportional to the relative

. velocity of bow (110) and screwegp@pigwes B1120). Wien bowl (110) and screw
conveyor (120) are rotating in the same direction bow (110) typically
rotates at a higher speed than screw conveyor (120). Thus, faster rotation
~ of scr evwraskangaiglyat sigryig Jedivia linhit4)dethe caficraghsr.i on as the rotati on of of bow
 (110)_usuaPReforingtd (rigars 6 & eimplifipch sqhoratio drayinp isyshppen encacTharplee Modah P9 vartiedhecraicr ew
convey ordecanife FRrsljuag &39). @By aiRg refereed iy sea wofid-panl saniiduge.ri§Y BT diatipioiag 450 mm
‘centri fupdengthoh Vef‘mbcvc',"&leé tb°"{' {5k [deveg | by ?Wfé"é@?ﬂ'@é??"sz‘o“ SB%'& FONEe 8 on

(112) 5f JPliqa °F’i’é:t°"‘ﬁy \ )’ Q? sa'i" 'H)&’P o g 'F?F'ﬁ’ﬂ °"3’ﬁ peed
event ual Y¥@&yfhigd feho ﬁo) g'bl ' c" 110)

Fur t her : r ‘s%c(&Pg 0 'e ] ?’%q w COo or centr II 11':: cauzmzutrlg
Pre-hydr % dﬁgu ﬁ a‘ﬁeéﬁ lﬁ?ﬁ |tri#it€e i ﬁor%é#' gf]‘ ld forms an .
or o hyrie) BB SRR TR ,g) s
shown i i, élg dnd RelichV¥Erel Ebriv ﬁ e%q-ﬂ&'@é%@m | aFei’“ it ﬂﬁk@ch verﬂgfv %&r W)gh
percent, | idl substéntil ee‘@'?-@nhjaﬁ BRHatelY Etanyt ANeS, WRssES bRt Wit (140y YR RRBIeFy as

HDN- 30) ﬁbduf:t%ﬂr The céalys |J'Brced]-to5'a\l‘eH§V or?op'éoéﬁe Whdt bakd lquid By tlﬂ%ﬁfefeﬁ&ee to

produce i rdifeshpbd séfwe(es rafatﬁg Bl (0)3HRE siew Ecaidyor (#49). TRESHRBY off cataly st diseriakea s

t'r eat isNcHirecly [pebplir@iriald tidreltive ablodhy BEBIW (1IRHIHY Gev Exiveyar @2b).t Wk bowl (110) and

pr e- hy drsefewltomngydr T20Las ethtibdlia tieCkams larsttionCipb( 10) Ypicdllyaotiteeat ayhibhaf sppedihan

condi t i cieewaoeveym i(120). Thus) fasier rétatiot hibs®wlsmayar (1 20)m the Isamedieektion \ael the fretatios bfi ng,

i.e., 20®-b0{vle61 10) uswallf eadadsk \the GRtjecvelofity ketwaet tRd- BwWVRd thp serbw realvieyor.atherelty 3- 5

] I\C? pegregsingethe ratroeftcaldlys-rmovbrRigiy thr@sh ceniritger(2d TheraBlyst tapeds alongrifie aenisalt

0 ® rhsm seption (11|'é>rfe-ffe'1t%¢rym%rmt° djschargp tyropghrRerty (18P apd eygafugl fpeding3samalie | i ze

typi cal YRyaRlEs heregkat uitysts, i.e., nmixed Goup VB and Group VIl netals,

their OXI des and suI f | des and m xt ur es t hereof on a refractory netal '
s of oving 4 2y CHRE ne Ni/ Mo on al umi na and

Fup s
. Co/ Mo _on u ; [ ve of typ| cal catalysts. The optinum
hydr of® n(lnra{ldegg@ﬁ%["?? ME%% ggg?'ﬁ{a% the practitioner to be determ ned by the

extent of ‘?Nd@ §a\1 h%ﬂ i UJ\ r&éarbfeﬂrtretanﬁ Bﬁrtﬁr(ﬁgﬁis bas%omt(o% removal is
| ncor pors%\}n{‘ﬂ & 5¥hinal e”(so% JOGH Pbreént, BN 7%my\ﬁa shave
found ffdd QUd? %.rmmﬁaﬂa $il(yahaMhia ﬁbh-%@)rht 60-%, 4NIMPaGBM 8 vnsm&ﬂ@aas»ed‘ow
treat we aswﬁs 1B PRI fRbdstotilSs € 3:38 Woight!pettiar, AOTHHRATENY Yo hSrbbrl trbdkiRg tidhig KatlenHA) -

- 45 heodasdrbsntvas first calcined at 400 C for 2 hours and then all owed

t 0 cool t oResuitd indidatddap pre-afdishining ihbeasedthe iatwmbelfehpacity. HA was used as a base
case adsor menpre-hydrediaing adndiians aed quite eimilarAo thbvused inaativgotiotall bydriBhisiges i.ava200-
passed t3500Cigineféraidy 200-300 1 dbaut] 2-6rNiRanpreferablly tabout 86 MRadH:airessurEllabout DS-4 LHSV,
adsor bee rareferditle 0862| LHSY aarwicRbawt Jet0HE molmta sreferably ablout 3.5-5192k mol/mii gas seje and: eilizev al
In a seppical bydsocartign catplystinisl. enixsld GenpeVBHd-Gropd\dt matals olheieprideg ard M'F’%ew% th
ar gon gagixites Alpepol op ¢ ofrapiang Metalpxide EUBROe FHC 128 PR Aataly IS °fI'F'i‘é ‘tegegililo on

ppeda'%"a and KoM alumping 319, epresaptative af @’@'cf'éﬁta%%% iTRe pRUMuE g@ iniDgonctions
r | ne2sdHP Hierr aﬁb‘“&‘ﬂ &y hafepprmained hyihy qutent i hugrqdasulturizajign, regy E?bf'ﬁgﬁ’mc%ér e

' anal y¥ed _for chgor clg?qtrﬁr}gsor&%{sul ts shown below (Table VII) indicated

t hat ~ Ket PERCORR™ET "m?e asTC nitrogen can be significantly increased
by ‘i ncor pogag or§to Q%E&%Sﬁn %lc QsbrBéht 'cﬂ:%&ty I\?&'ﬁ%gﬁﬂ caﬁw é&"e
HCl - pr eté} VEtrbaiTeht with dro d5% H@ mcﬂ’d&r&la&‘ igon at e”

hour s .5 Chl Rbeh BAWRS fifsEaidinbd atdBP!caib oL.%qna inbiEaligas Bl ameismaerﬁp%m&et hd he

adsor bendalcha®Rétjoh YIATWaS uddd8d & bath tise A8ddrvem iFlEoRRRREN SiliidsNe GV & GhHyardoud 1901 @hs
(pr e- HCl wdsr pbedfeiftough #3 calcined adsorbent bed to incorporate HC! into adsorbent. The HCl-loaded
adsorbent was tested for basic nitrogen removal. In a separate study, a sample of some HCl-loaded
adsorbent was purged with argon gas at 400° C to simulate an adsorbent regeneration. The argon stripped
s0 adsorbent was then evaluated for basic nitrogen removal. Chlorine-containing adsorbents, before and after
-argon stripping, were analyzed for chlorine content. Results shown below (Table VN) indicated that Ketjen
HA capacity for basic nitrogen can be significantly increased by incorporating 3 weight percent chlorine into
the adsorbent during the HCl-pretreatment step. However, after purging with argon at 400° C for 2 hours,
chlorine was readily depleted from the adsorbent. As a result, the adsorbent capacity for basic nitrogen
56 dropped to the original level (pre-HCI treatment).
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EP 0278 694 Bl TABLE VI PERFORMANCE OF HCI TREATED KETJEN HA FOR BASI C

NI TROGEN REMOVAL Feed[err] . (2) (3) Chlorine; W.%
(x;ray) 0O EP0278694B10 - 0.25 Basic Nitrogen,

- ppm 82 34 7 32 % Basic N trogen
Renoval - 58.5 91.5 60.9 10 (1)

North Sea 95 VI NWP extracted raffilA8HeVibi|. Adsorption conditions: [err]
for hours _oil/adsorbent weight ratio: 40/1. (2) Ketjen HA pretreated with
anhydrous HCI pgmmRMABmEm@IHdl moxdsmmmﬁommmmoem REQOVALOYS at [err]
~for 52 hour sf—Qurte—surprrsrngty; e tayefpumdrthgl by
i npregnatinpKetien HA with NHAF| SO ﬁdl on, dryimg at [edr] and dal ci ned at
[err] and [ pr r§higrine.dVtr% (xaay) 2 houfs, - 1- 2 Wenght er 8ont fll uebne |was

i ncor por at el i Basis Nittpgeraperor bent , |t h82 f | fior Bhe cgnt &i ni ng a@sor bgnt has

hi gher capati t % BapiaNitrpgandlempal f r e adsol beh8S ( Tabl 8120 |Vi 899 |1 view of

t hi sost abi | 1 {1y Nbrih $e3 98 RN QliradiddbtidatéCoil | UOTr I ne | oaded adsor bent can be
regener at ed. Agsrabresondifonado S roddhold@se were m xed with NHAF aqueous

sol ution to giwatRorBent vaght Atio: f4bor i ne strength on adsorbent. These materials
- were m xed aga)Kétor RAprapedsdadith dnhgtirbls HCI bt avapor ator at about [err] at 30
mrHg for 6 he)HEHbaded aisarbent pucgseith wgbregas 400 G foe2 dats. adsor bent. Then it was
dried in anTovem at [err] for—I6—fhours. —The dried—adsor bent was then

cal ci ned (ﬁﬁte éLQ[Q’ISln |§3 r%w 5 ng ha SQOJHG t@a‘tg erlcegfa §n HJ\ Iant Eﬂf‘ﬁ é%‘utl z@g
 €NPer 3 1655 afiFthicine§1900 /O 80P W in G fof 2 orobrtH on a
25 [ efnfid théBU36Bér, thePrubihe RBRSNMRS Risorbiat had Ihghé ca thhéﬁéﬁJérﬂQ-frﬁéaéﬂggrB&Tt Hable d
net af Vg in Vidheof Bl Kis RPErbMtrat 8 AkRne | 8deb86R SaneliEfendrited) ai r can be

' Fl (Baplee ofSKErCRS b Wefe rhikaNwitHzF alluebus, soREBAS Give biferert Autride Bngtsed f or
fl uori embdsoment3these materials were mixed and then evaporated with a rotavaporator lef\Bibdut 5d°Icl at ADI TI ON
OF FLUaiRiHgHor(@N\mbQrs Kicredadd dtdesk MeleX dninthd\ bai(daBiiibdht. PhanfiGralyidfiédbn BrObvem bt REMD\/AL 35
Feed ( 1oy 16\outs Thel diied adsgrpéht was then calcined at 400° C and 500° CGn air for 2 hourk.

.2 AEQ In generabi diyind tpmpdreluigs may gangp from about 50°C to 150°C. A two-hour calcination at 400
500 400° gappears to pOmleqiats; but hpghgrrqggeﬁlon tentpgyatures did not affect thg zadsorignt perfor- 24
29 mancpoAtmosphereathes ghan air canoemsed. Flering gqurces other than NH4F, i.e., aqueous HE, could 58 5

170.7 byusegforflyognagion. 74 4 (1) North Sea 95 VI NWP extracted raffinate oil.

Adsorption conditions = [err] for 2 hours. Gl /adsorbent weight ratio a

40/ ko - _ TABLE VIII

ADDITION OF FLUORINE ONTO KETJEN HA
IMPROVED ADSORBENT PERFORMANCE

- FOR BN REMOVAL

Feed (1)
\L Wt.3 Fluorine(2) - 0 1 2
0 Calcination .
Temp, °C(3) - - 400 500 400 500

Basic Nitrogen, ppm 82 34 24 22 22 21
o $ BN Removal - 58.5 70.7 73.2 73.2 74.4

(1) North Sea 95 VI NMP extracted raffinate oil.

Adsorption conditions = 100°9C for 2 hours.
o Oil/adsorbent weight ratio = 40/1-.

(2) Fluoride adsorbents were made by unpregnating
Ketjen HA with different concentrations of NH4F
solution, calcined at 400°C and 500°C. The

: fluorine-containing adsorbents were stable at
.56 400°C and S00°C in air.

(3) After drying the NH4F 'impregnatedkétj'e_n HA.
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50 ¢2) Fluoride adsorbents were nmade by inpregnating Ketjen HA with
.different concentrations of [err] solution, calcined at [err] and [err].
The fluorine-contai ning adsor bengp ova7s®9sBabl e at 55 [err]
cand [err] in air. (3) After drying the J[err] inpregnated Ketjen
HA. 14 EP 0 278 694 Bl Water Loadi ng Adsorbent It has been found that
pr et r eatWatoriLoasinglddsgriamt HA wi th H20 i s beneficial to basic nitrogen
adsoxption. Sanples of wet Ketj en HA base were prepared by either treating

" the cal CI n%ﬂasélﬁg'bfpwmat preYRatneg KB‘&@@'ABV'“‘ He fs|baraficial & bagig gitr aﬁi°fﬂ‘|°’b\et

ni trogen po¥Rpessf ‘?"r% bage,warp RIgParPd By W%E’PT"P Ei‘ 'f"éetd adi
final ® ét°’1“i€?éﬁ""% Y’?‘t" g@qwfgagabvf ;ggt e of Eﬂg’
the cal off e a‘tfﬁ mvs m ::mﬁ B nec

and wat v
t
with a 'xe d’g’ﬁwaibg |na o test thgee ect o% w@ter

©contept on a sorptlon per f or mance. 10 15 20 25 30 35 40 45 50 55 15 EP O
- 278 694 B1 5 10 20 40 45 : -

15

25

30

40

45

50

55
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60 Results (Table IX) indicate that the capacity of Ketjen HA for basic
nitrogen renoval increases with increasing water contents up to
‘approxi mately 30 wei ght percentgp (A\bzecg94atBiat t he adsorbent capacity declines
rapidly. 55 It is not known precisely why pretreating the Ketjen HA
with water serves to increase its performance for basic nitrogen renoval
VWhil e not wishing to be bound by theory, it may be postul ated that
hydriati on coul d change some Lewis git@ into Bronsted sites. The latter has
a higher capacity for basic nitrogen that the forner. 16 EP 0 278 694 B1
In this patent specification, the follow ng conversions and abbreviations
~are Used: Dinmensions in A (Angstromunits) are converted to m by
nmultiplying by 1 x [err].. Tenpera%ur&s in * F are converted to * C by
subtracting 32 and then dividing by 1.8. (Gauge) pressures in pounds per
~-square inch (psig) are converted to equi @&l ent kPa by nmultiplying by 5
6.832. Pressures in mMHg are convegted,t kPa equi val ent by nultiplying by
0. 1333.

"GHSV' and "LHSV' denote "®as holly space velocity" and "liquid
. hourly space velocity" respec- tively. 1 Clains 1. A nmethod for
“inproving the oxidation stzgpility of solvgnt extracted oils by contacting
. said solvent extracted oilglth a gol »md i di c adsorbent containing from 20
t'o 39 weight percent intrigkic alum na, i d adsorbent having a surface

area of from50 to 700 n®/

and an averagg pore dianeter of from10 15
t.o 200A (10 x [err] to Zogg

[err]d, ahd @herein the solid acidic adsorbent
gler (a) a fIdﬁrinaLing agent ‘to incorporate
_ﬂ;3n1about 1 to 5 weight lent quoriné§into~the adsorbent, or (b) water
twei2Acorporate therein up g;,BO wei ght pegcent8water. 2. The nethod of
claim1 wherein the sol vengi#ixtraced i lgis cgntacted with the adsorbent
-at a 20 t enperat ure beé';en fronlabo%§ [erg] to [err] and at a gauge

has been pretreated with

pressure of about 15 t Gep0% 4132 kPa). 3. The nethod of
. claim1 or claim2 wherél n e sol mentwexdractgd oil is contacted with the
"adsdfbent in an at nosp et [err], r%rr , GRup Zero nobl e gases, ammoni a
- free hydrofiner off-ga p§ oy former gas ¥5 @ and m xtures thereof. 4.
The net hod of any one of c 5 1 to 3 fugther@including the regeneration
of saturated adsorbent by @¥pi ng &he ads@rbenk with hydrogen and stri pping
~ thegaturated adsorbent wi 88 hot~hydrog§n cd@t ai ni ng gas stream 30 5.
~The nethod of claim4 wher i@l t he rging.is cenducted at a purge gas flow
‘rate of from about 50 to ag-= 100& GHSV @nd "a tenperature of from about
r~

~[err] to [err]. : 9
) -] & e
opnb
. a =
. : -
: . P - S
\L/ A = > §SS
@ '§ ' =z g
(] -
o b =9
Z wuA
] 3@
it '§ M
& &
y § 385
” 2 ¢ 1 33%
& E o U@ g
# -
§ § 28
" 60
Results (Table IX) indicate that the capacity of Ketjen HA for basic nitrogen removal increases with
“increasing water contents up to approximately 30 weight percent. After that the adsorbent capacity declines
rapidly. g’
58 it is not known precisely why pretreating the Ketjen HA with water serves to increase its performance

for basic nitrogen removal. While not wishing to be bound by theory, it may be postulated that hydration
_could change some Lewis sites into Bronsted sites. The latter has a higher capacity for basic nitrogen that
the former.
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6. The nethod of claim4 or claim5 wherein the stripping of the adsorbent
w th hot hydrogen containing 35 gas streamis conducted at a

t enperature between about [errEprtoe7is®salB1 7. The net hod of any one of
clainms 1 to 6 conprising the regeneration of the saturated adsorbent by

was hi n?rﬂtg%na?gsgépge&tgm\x&hfoﬁxtractlon sold\éggt preferagl y after a purge
step enpl nHepae! f IOPPHNGCANVE OB I/ rewaﬂwwee@a or inert gas at a
put ge gaRimpnsisRs indy Angsirom ugits) ap Genvertsd 19 ® byamwiclePBRY 19 10°°. and at a

t enper at [F@eEIrep iy i &g seferted i 1C Py syblragting 33and thep dividiag Ry #8of cl ai m 7 wher ei n
the “’3 AtFeLRraTUIeS IcRoHeAT PRty i "é?"t"é*f% P LLUPEOAIP ophGlert kEp by mulelyiag by . 45

d rtsggdtlxr)‘fmnz‘al_r'] one. SJ{@ ‘ﬁ walenpblry ot relg tJ\;‘% sol vgnt eﬁtrﬁct ed oil
|s su j wi.th the
adsorg even catlons 19 oce & estl n'g d%)n%%ﬁor ev?'mftgl FeSilite a
| ' oxy ation des hUI les extraites aux sol vants, par mse en contact de

' hel IcRaRxt rai.te aux sol vants avec un adsorbant aci de solide contenant de
20 a 30 %en poids d alum ne intrinseque, |ledit adsorb.ant ayant une aire
speci fij qaendtiod T8 ihpriilg [t 6xidafbnCstability o OBt xtritiadCdils 9 Scoradting sal@ sdibent 200 A
(10 a 20&kracted dil Wilh, a €dlid aidis abisepenl cohtaintilg Aiolaa0tto 30 iwdightSdtdetantAnsRUdNimina)
trait enmessud giserbend baving (assuriate @ma bhirang 80to 700 nlgaod at average phesdiarmaderaf frang ®0 por er
d' enavi r ot 200A(18 xHOTP tqRP0 k10TEMS Bnd whersin thesolid agidic ddsertient hascheen pretreateh witavec de
| ' eau, pater (@) iantuorinatinge pggnt tg incerp@de Jtomnahoul ddo F weight pRreomy fiyoringeintoctheon | a
revendi cadserbent. pr (Y waler tp ingereqrate thiakgin|up te.3G weight perepnfiwalesi vant s est nise en
contact avec |'adsorbant a une terrperature d environ 25 a [err] et sous une
px%gssﬁon heemetfiod, of glaidy, )i whorp "% %‘” cted-pil 2°/‘S°°§§4’"‘B1‘h? F9gorheat F3 ent
spetif i cagjfg“"’ '_ﬁ%g fPB\APRY Eo‘?ﬁ}’e P89 Zhd 92198 PERFPUR PhPeUalSelo §9% asi

D nensi o stromunits) are converted to mby multiplying by 1 X

10- 105 TRENGLA LHf gf Po clf mazr Whefel W nfafl dibactedSeinhy comtBibd @ {nb ds%?be@rﬁ’ t hen
¥

di vi d? NarPifmdspRere ‘JQE &'ﬁzﬁﬁa dag?s‘?&% Pe%rhya%%{ ng
con‘,gerte dinfhafrddiny@re nt plyin 5. 895. Pressures in

are converted to kPa equi vaI ent by mul ti pI yi ng by 0 1333. "GHSV' and "LHS\/'
denot @, " gRSméteudr df Yanys BCet claRmsOC tol 3/ turtisi Ghelubiing] the Jedandiitioly ofs §2RFatadvaisaBant Wy
respec- purgi®) the addorbdniwih hidrogbnna@idnshibpingrtnd Biatrated RAsotdedt with 8 abi Bydrayb@bi | ity
of sol vesuntaiing igacéveamoi | s by contacting said solvent extracted oil with a
solsed aci di c adsorbent containing from20 to 30 wei ght percent intrinsic

al um #a, Teanahwds olaives whéreiny thegurgingus ¢ardestedrat a purfie Hasdiow 5@e pidrorrO@ontB0do and an
aver age #hovte!060 GHEY and abh tempeypiure(pf irgm about 265°200A0CC0 x [err] to 200 x [err]),
and wherein the solid acidi c adsorbent has been pretreated with either (a)
a fl ufri MeTepdRisiaim ¢ gr ¢l Frpsrein the f‘f"?ﬂ'ﬁga%B‘Gtad?"leB‘ vith et iy Areogesoptainipg

f1 PBri neda®iteem i °'}§’H§ﬂ’rﬁéﬁ‘i’“pe urq bppweRa phaut 309 FFPC??Pp%r ate therein up to 30

wei ghtl P rceqL?dV\/g naalms tho QOd Ot Clﬁ? re ene on 0 the sa uratesdO ald\égrgent by
e

extracte asng the® adsdr grﬁ x\%ctupn EJ? fte? &Jrge step employing hydrogen,

& nitrogen, Group Zero noble gas or inert gas at a purge gas flow rate of from about 50 to 1000 GHSV
40 and at a temperature of from about 25° C to 250°C.

8. The method of claim 7 wherein the washing step is conducted at a temperature of from 25°C to
200°C.

45 9. The method of any one of cfaims 1 to 8 wherein the solvent exiracted oil is subjected o a-
HYDROFINING step prior to being contacted with the adsorbent.

Revendications

50 1. Procédé destiné 2 améliorer la stabilité & I'oxydation des huiles extraites aux solvants, par mise en
contact de I'huile extraite aux solvants avec un adsorbant acide solide contenant de 20 & 30 % en
poids d'alumine intrinséque, ledit adsorbant ayant une aire spécifique de 50 & 700 m?/g et un diamétre
moyen des pores de 10 & 200 A (10 2 200.10~1° m), et dans lequel I'adsorbant acide solide a subi un
traitement préalable (a) avec un agent de fluoration, destiné 3 incorporer d'environ 1 & 5 % en poids de

&5 fluor dans I'adsorbant, ou (b) avec de 'eau, pour y incorporer jusqu'a 30 % en poids d'sau.

2. Procédé selon ia revendication 1, dans lequel I'huile extraite aux solvants est mise en contact avec
I'adsorbant & une température d'environ 25 & 250° C et sous une pression relative d'environ 103,4 &
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20 . tenperature between fromabout [err] to [err] and at a gauge pressure
of ,about 15 to 600 psig (103.4 to 4137 kPa). 3. The nethod of claim1 or
claim 2 wherein the sol vent extrEBP0I8@d4 Bis contacted with the adsorbent

- in an atnosphere of N2, H2, G oup Zero nobl e gases, ammoni a free hydrofiner
of f-gas, powerfornmer gas 25 and m xtures thereof. 4. The nethod of any
one of cl a!“rﬁ'ﬁs Eatel“bsPBC' qgtianpige foriwgmg\éggloemdra khyevistiong elesmedbf sat ur at ed
adso(bent ey Qr%f°'ad‘§'3§rﬁéﬁ?"v P TR Py uRlingyd! ’Slorf |ng t he

satur at ed t'"\/\f 7R CALVEIISe 1y Facng2ans h d'%@% am 30 5. The
‘method qf Qs%“?ér'"eﬁ’%"‘lsr?é' il § (7sig) %'Bﬁﬂl!%'f"@ ivalerpy Payley uitiplina Ry, 1 at e

-of froma 1%5 %Q tn? areE: ilieo 9 Cﬂﬂavu?v%% mur rn r e of from about

[err] to [&4 ¥ e +StEippi ng
of the qgé ent vvrt hot og%u?rl con 9' crt ' "d S‘Bafe vet?c“f res':Bg

conducted at a tenperature between about [err] to [err] 7. The net hod of
any ope didims! @ains 1 to 6 conprising the regeneratron of the saturated
adsorbent by washing the adsorbent with extraction solvent, preferably
after a PUAORetSIIEPDr RIPRVRAY ititJodtibnO@dINty &t dofvéHd RRiractsl QN@byz%r%cm%bJsaﬂi SABNtOT
‘inert gas atraGteddir @ith & adlid fabioly atisdbRntConthifingirerh @0to SDwéight HOO&ht (akiRdlc 4ldmina, and
at a tenpesad adserbett hivingra saifeesiroh of ot §0 h F00 §r?/g Bnd an Bieagableasthmafor 6fl idMNM07 '
wher efsn t ho 2004 HOxg0S? 200 100ProM aidetherain tize dotidamisicasdsarieenttias beenprdireatsd witho
[err]. 45 6itheiTkay antivolinatingohgeahipo empardte @rbrai aveut 11 §0 5 Sveight percant tfliiging drito ¢het
extract ed adsprogm, os (i elerte ivcorporaie IHYBIROP [INIONGIgbt Re[sosmater. t o bei ng cont act ed
with the adsorbent. Revendications 50 1. Procede destine a aneliorer |la
stabilite &9 "BQ‘?‘H iCBIP desheraly thassolvent rexiracied qllyik copipcierhvith theapdserpent ab g

denit a®t  deOMPREY g'; 'r Kpp @bo, g5 s(b'f°v2<§ﬂt§ and, alca gAYoS, BEsRUIS-A rabout 151 d 699 Rsige

cont enant 883'25’4& 3 A)en por ds d' al um ne |ntr| nseque | edit adsorbant

Ayant ur:‘%? ‘%erz‘ {a Owhg‘re7qge go%e n c(tj)nte(’la'mat !

por es Ep tgfe ega éﬂrﬂ%%ra f%ng rofrl\?r g §
Irdg a s mi a) avec un ora

destine a |ncorporer envr ron 1 a 5 %en poids de 55 : fI uor dans

| " adsor bntme Mbthddor aRyY e & RlalmsCiid 3 HHHAF In¥iudindCiRs %&&Fatrd»rﬂ?f%'tuﬁtﬁ@ds&b%ﬁ} gyoi ds
d'eau. 2. PHrGIREUR &BbBSht Iwhh 'H9NE4H I £alskrPPing: theUsHiFatddCsebibert ‘WhHid Bot Ghylirogdnt €
aux sol vantentaifilg gas &@an contact avec |’ adsorbant a une terrper ature

d' énvsaoron 25 a [err] et sous une pression relative d environ 103,4 a 17

EP 0 278&. 6%Hb méthotild ClakrPh wheckéin the @iQinD &5 @hductdd atRy megecas fiew afe df &rom @ben 6 Lat i on
1 ou | a revwndite@6HSNa, at el mperhtegweion atoui 25eC A0 C.t e aux sol vants est nise
.en contact avec |'adsorbant dans une atnosphere de [err], de[err], de gaz
rares di- giresupethodegt glaimy4 orclaim  wherein the strippingl aicthe efiserkent with ot hydrogen containing

d' hyd®ot r aP¥SeHRAN is LRYHEPd 3 iRyPeives bekwepmabaut 3000 Gia 58E- de r ef or mage

cat al ytique Powerformer, et de |eurs ne|anges. )
7. The method of any one of claims 1 fo 6 comprising the regeneration of the saturated adsorbent by

washing the adsorbent with extraction solvent, preferably after a purge step employing hydrogen,
o nitrogen, Group Zero noble gas or inert gas at a purge gas flow rate of from about 50 to 1000 GHSV
: 40 and at a temperature of from about 25° C to 250° C.

8. The method of claim 7 wherein the washing step is conducted at a temperature of from 25°C to
200°C.

45 9. The method of any one of claims 1 to 8 wherein the solvent exiracted oil is subjected to a
HYDROFINING step prior to being contacted with the adsorbent.

Revendications

50 1. Procédé destiné & améliorer fa stabilité & I'oxydation des huiles exiraites aux solvants, par mise en
contact de I'huile extraite aux solvants avec un adsorbant acide solide contenant de 20 & 30 % en
poids d'alumine intrinséque, ledit adsorbant ayant une aire spécifique de 50 3 700 m2/g et un diamétre
moyen des pores de 10 4 200 A (10 2 200.10~'° m), et dans lequel I'adsorbant acide solide a subi un
traitement préalable (a) avec un agent de fluoration, destiné 3 incorporer d'environ 1 & 5 % en poids de

66 fluor dans I'adsorbant, ou (b) avec de I'sau, pour y incorporer jusqu'a 30 % en poids d'eau.

2. Procédé selon la revendication 1, dans lequel I'huile extraite aux solvants est mise en contact avec
l'adsorbant & une température d'environ 25 4 250°C et sous une pression relative d'environ 1034 &
_——

" T



4. Procede selon |'une quelconque des revendications 1 a 3, qui conprend en
outre la regeneration de |'adsorbant sature, par purge de |'adsorbant avec
~de.l" hydrogene, et epuisenent d&pP 02zisearant sature 10 a |l'aide d un
courant gazeux chaud contenant de |' hydrogene. 5. Procede selon |la

- revendication 4, dans |equel la purge est realisee a un debit de gaz de
‘purge cort'#EFatE0fsihe vitesse spatiale horaire en volume d'environ 50 a
envi Kop 1000 err a une tenperature d environ 25 a [err]. 15 6. Procede
sel on Pa fresf %ﬂ°8 ’PY?H"'QF“%‘ pfa reugndicatiop 3¢ Japsleayel 'éf!é!l?se"'raéﬁﬂ‘é‘l s°'|""‘ AT B%rent de
- adsorba‘al'l‘tco 1 ?f’ﬁﬂ?ea‘ﬁ‘f‘ B85 N 8, Hey 98 977 BB it 9" g’gl”&g%ne est
metn o "3 A ddrraipmont HYgRIS sars Atmoeg A 9B e SHAVISH 3; 7

. Procede s&wganerUne quelmceo"‘ffue des revendi cations 1 a 6, qui conprend la

r egeneﬁatrr%déjgeldn |@9§8j R@rﬁhe @st H&eﬁd:@aﬂsnslﬁﬁl § gcﬁ‘h ren ﬁ%ﬁ&aﬂ% Xé?ﬁloﬁjge

sol vant' Giafoblnbd i@ par ﬂﬁrgpaee a%Eo?&Gﬁav@PE@ﬁwarB n@t Buisafner 4b Ystisdradnt St 2PPE!
a dgg !’ hmrafag%‘ﬁﬁcm%téazﬁ&(%ﬁaﬁd ch?engtﬂ%eiI?yB% . groupe zero ou un gaz inerte,
| e debit du gaz de purge correspondant une vitesse spatiale horaire en
vol umegd’ mepslid 8dlorol rBveh@Etlor @) dahs IusINg phrgéraarraényéeea Gn Q#Bbit B&Ga2Be Burher 1] -
25 8.  Praf&féndsft! 0nd tessdVeparlieCurdird Non Tvolubhd Nenkind LRl 3 lenvibrpeoodie'| Ruage est
m se en qehpsduradeivitort BEspat.ure de 25 aferr]. 9. Procede selon |'une

- queligonque des revendications 1 a 8, dans lequel |'huile extraite aux

sol vané.s Reg¥d&slon la regandivatisre4 eu laneyemticating Sdtdny el épuisenepide ePkDR@I BNLINKS avant
d' entrer dm counntaeteunghpgd contadend db dmidrogbhet eshinisres pelih url, tefvisraturh cempriselr

' Verbesserﬂntﬂgeft!@" WP TGnsstabi litat | osungsmittel extrahierter Ae durch

Kont akti eren 35 des | ossungsm ttel extrahierten s mt einemfesten
SWF%n7Ad’§?ﬁéﬁ%??é°"MQ° %‘P'ﬁ‘g{'g:nﬁ g:{ \P‘;‘t’f‘s LY si?gp‘{Jﬁ‘?"l‘ﬂ’ a%f"g’g‘i‘? kel s%’:%‘g)

‘Gew. 9 nen
dur choschrfcf'?aﬂ ?p(?ﬂ?ndasg %ﬁml% 8 S't |9§z 200 X
[err] r’r) °° re 5 e '° se sgma 8 RELHP ﬁgm% e v" a) &i'fem
~fluqrieren zur Au nahrre von etwa1b|55Gew%FIuor i n das

. Adsor bgn :W—ié:ﬁ 40
~ das Adgofﬂé‘&%g&ffg‘q% gﬁ?&m %Lﬁaaﬁ&{agﬁé EB%HQ ‘ééra %ﬁﬁﬂsnesér%agﬁ% Aér(?s]pr uc aidr@be

dem das | osungsmi tteI extrahierte [err] mt dem Adsorbens bei einer
Tenper gt Wiocsdd SAdAaUneubRordoBs bds rvdrldicalinis 1 218 dary 18q81 IR eslkdite kuvoRarks ssn 103, 4
- bi 534137 detinisd 4 bneBtdpe ABPdritfit@NonIVDRDFINING Svaitidrefitrer 4 comtachééd 1mbsofiantnach
Anspruch 1 oder Anspruch 2, bei demdas l|losungsmttelextrahierte O mt dem
Adsor beatentamspelicher At m)sphare von N2, H2 , Guppe O Edel gasen,
~amoni akfrei em Hydr of i ner - Abgas, Povverfor mer - Gas und M schungen hi ervon
kont aki eVerfatypry zir adpesserunge dgr Dricatipneriablitiit Iosengsrofitieloxpiehingien Ot edurch [ontalgierenia s
zusd# z| | cdes dPwngRaVfelewrahiantanngls o eijer af?%tqf'gﬁ%f?f‘ﬁ(ﬂ%@fpmrm“ e\mare HE Qﬁhé'h Wes
Adsor benshiyfpiriumeridsiep 29 §is 30 Fey. %smobsh g E%ACB%’E" MROtUNGi nem
[err] was%'@P?t"S'stM"? é'ﬂfe'é%.'écg'?‘?sé?ﬁ 21Q lg‘ V@r"f‘ é’ﬁ "’H%éﬂo Ang‘ ‘Ei‘&"}'ﬁ‘4 bei
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2. Verfahren nach Anspruch 1, bei dem das [8sungsmittelextrahierte O mit dem Adsorbens bei einer
Temperatur zwischen etwa 25°C und 250° C und einem Uberdruck von etwa 103,4 bis 4137 kPa (15
bis 600 psig) kontaktiert wird.

3. Verfahren nach Anspruch 1 oder Anspruch 2, bel dem das I8sungsmittelextrahierte O mit dem
Adsorbens in einer Atmosphére von Nz, Hz , Gruppe 0 Edelgasen, ammoniakireiem Hydrofiner-Abgas,
Powerformer-Gas und Mischungen hiervon kontaktiert wird.

s0 4. Verfahren nach einem der _Arispi'ﬁche 1 bis 3, das zusitzlich die Regenerierung von gesitiigtem
Adsorbens durch Splilen des Adsorbens mit Wassersioff und Strippen des ges#ttigten Adsorbens mit
einem heifien wasserstoffhaltigen Gasstrom umfaft. 4

‘8. Verfahren nach Anspruch 4, bei dem das Splilen mit einer Spiligasstrémungsgeschwindigkeit von etwa
55 50 bis etwa 1000 GHSV und bei einer Temperatur von etwa 25° C bis 250° C durchgeflihrt wird.

6. Verfahren nach Anspruch 4 oder 5, bei dem das Strippen des Adsorbens mit sinem heifien wasserstoft-
haltigen Gasstrom bel einer Temperatur zwischen etwa 300° C und 500° C durchgeflihrt wird.
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6. Verfahren nach Anspruch 4 oder 5, bei demdas Strippen des Adsorbens mt
einemjerr] wasserstoff- halti.gen Gasstrom bei einer Tenperatur zw schen.
etwa [err] und [err] durchgefUhrepwiard69481 EP O 278 694 Bl 7. Verfahren
nach einem der AnsprUche 1 bis 6, das die Regenerierung des gesattigten
~-Adsor bens durch Waschen des Adsorbens mt Extraktionsl osungsmtteln unfabBt,
vor zugswei Yerfahep nachieinem depinseiieed him@. dps dieRegenetieriog desivesittigion Adsodfens durch
Sti ckst of f Wegghep des Adgoghens, it ladaltionsidamasgiaiteln, amfa; muggﬁp 39 pingy- Spllistufe
‘mungsyes c hititedfegraasno yam Wassarstot Stighstoft Groppe & Flgloas eper Inpriges 7@ SRUlgasstidm
etwa %er r] Myresagegpvindigksjt vgn etwg, 8P pis {000, FHIY URd ApRE TpMRarAtuy vorita 2ps fnbip 480" C-
“Waschst uf e, bei einer ,Tenpetat ur, Vo rr i.s. Lerr]l durchgefuhrt wird.. 9.
Ver f ahr LeJJr'l v§:f r:{%k'ﬁ%immsareur khéeb.rdfﬁ’hée?e Waﬁcfhémg,beb 'f‘°’a’é’¥'ﬁ‘”&‘3§ o é“’hc bis 200"
| osungsnmittelextrahierte [err] einer 10 HYDROFI NI NG- St uf e unt erwor f en
W rd, D&y OkerafireR dackl SReIaE T RRHECHS ON K B! BEi ot "ol 185angeitdiBaraflers® of Qind® 0

' 55 1910 HYDROFINING-Stufe unterworfen wird, bevor es mit dem Adsorbens kontaktiert wird.

16

25

40

50

§6

© | RN A
' = € L M § =



