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PROCESS FOR WVHI TE M NERAL O L nw~~a~mm 5 BACKGROUND OF THE | %he 7
present invention relates to a process for preparing a USP grade white oil
by filteriW®¥Bt¥lgh a specified clay sorbeat. A white oil PFEAFRHPSEN t he

present process neets the requirenents of regulation 10 21 CFR 172.878, 2|
CFR 178.3620(a)) 21 @AMP\%@QR@M?RQF FORWHPEE MINERALOIL g
technical grade white oils. Wite mneral oil is prepared froma distillate

of petrol eum crude oil which has a viscosity in the lubricating oil range
and a normal boiling point above 350F. Preparation of the white oil

general ly includes one or nore upgrading steps for purifyin "
for renmoving the contam nants which degrade 15 the properti Mlﬂmmmgmmw as
a white oil. Comon upgradi ng steps include refining processi ng,sych as
hydrotreatigng, hydrogenation, filtering, solvent refining and/or d®waxi ng.

+ Afinal step for renoving the |ast traces of contam nants may incl ude one
or nore hydrogenation reactio t j [ ep andlor a final
filtering step. The traditi ongﬁi-ﬁ@‘aﬁwaﬁm Wﬁ@ neral oil has

been treatnent of the distillate 20 with acid. Traditipnallg the
distillate was treafkeipsgsent invantion aldtesiora proeess fgr preparingracd detwhitecoibbe

by- products th have been creat b he acid treatrnent. U. S. Patent No.
4,024, 026 and @E@ngﬁg{o&@a@cmﬁe@g@y&r&% scl ose renoving i npurities, such
as olefinic materials,, fromhydrocarbons by clay treating. ,Commbn contact

materials for clay Avdiite ‘P\‘bp%dlé“'%{’dﬂéli‘%l"&? FR9§¥§ et %,rg@#fqmn%rempw
oceurrl ng fRt o34 8RR 175408, 3P CRR PRI 2J1 CRRATRS650®) BY 21 CRRe1 Y SUORY) (6
material and nmay conprise’alum na, "SI a, hagnesia or zirconia or so

ot her conpoundUghaadtetkhichl gradswhitt ails. PWhite miineral oil igprepdred froptsa diiiltdte af €
taught as being suitable include Filtrol 24, Filtrol 25, Filtrol 62,

Att apul gus cl aBeteolenyremde oilovkioh hays viscasity ér the lubricating od rangeandeatormekpar ed

i scl'oses o protUEpRpPEEREaR0rE, PrentaipEbf s it oftdeRialy nd GacsBe 57 more
2002 WO 991 325¢pprddirdg H&?@f&?ﬁﬁ@iﬁ@ﬁe%ﬂ%ﬁd%ﬁﬂﬁ@m{gﬁﬁc Boit@mitlan® WRick\egrade
catal yti c hydrogenation in two steps. The catal yst of the first

hydr ogenatlidon tbpprapeitins df she eiligha white bili fipmmen upgradiag sieps includsgefiniagt
non- preci ous netal .hydragenatjon catal ysts. The _.cat.al ysi o he segepnd
nydr bgonat | on FRSeIBESuAReR RO R Y roRaHEte Ak te o bRl RAnEATAB. o,
5,294, 327 di scdRfngt MK $haPstep P&%aneémgnwﬂarmémammmﬁy}m?%m& NRYr
extraction or acid treatnent prior steps to produce a desired food grade

qual ity whit e mbredydrogenhtion/Yeattiorestépsdaroapid sreatoenpstep edfonmfingrfdthning step.

accgpt ?bl e Wni,ie Oi I%g#arll n &z nalag&%;{l@}i on, i@;@)ﬁ/bgénoguce at(){tfngiggﬁllga ]
product as a r ,Féth éﬁ'rﬁ? Ltnegl e3ime : c
of f spec dugith g J ﬁ‘@ﬁ i ass

all of thgofeqw rgﬁghts oPB‘SQWSBﬁgra e |t%éagﬁfgﬁg%mggaéﬁé1§{nﬁ§}d%ﬁaé’ﬁse and
process conpl etx¢atnientlto fembed Byrpraducts Thad hayobéenacatdd/byastid meidteeathéet. U ue of

of f spec oil bl¥ di scl osing a process for. _renpving the RCS present in off
spec white oi | FasensdNR: 46024,020-and U.5; RategtdNe gl I isslose samaving impurities, sich

2o d- reat ed o e Rl Bom BGcRRoR VTR klafing Somplie] borieBiausiahd
According to tfeeclapblating artacidic iinitbsilidatdipsittiRe nairalFOcyidtiug nitlterials, such as

approximately 2.5-3.5 is considered off specification, but treatable by
clay puri f33cat bayite pr mordenitsiclayypr asymthaicanatetial and may compsise alugeinarsiliday was
found to be u atable. Clay treatpent o ite .ol l .reduced the RCS
value to underaBESA R Firogudos sHBR bIRE boBhaddiCiich bl iRt BipeHitS, o,

val ue attri butBghiéad clays which dréthughtss Uiy SietableThéladé Pikeél 24, Fadol 25, Filtrol 62,
car boni zabl e substances (RCS) in a white mneral vil is described in ASTM
. D565- 88 ( Reapphtiamdgusaday andiFensilelay. i ncl udes extracting a white oil sanple
wi th H2S04, and evaluating the color of the oil |ayer and acid | ayer
foll owing extracti OWhit minetat oils haveri3y beenprepanal whiripchlydesgdnatiompropessesd t he
RCS test en the oil |ayer shows no change in color and when the acid
extract |afer Vs.RateabNred, 458,666 imRawsch disclasent prosessiempreparingierhmicaligrade
sol ution. However, while not required by the test, the acid extract Layer
may be further analyzed for col or, using, fdr exanpl e, the ASTM Col or Scal e

(ASTM D 1500-96) or the Gardner Col or Scale (ASTM D | SMWMWWHM

=y

roved
1989). As used herein, the tenor "RCS value" refers to m@m’ t he
acid extract fromthe acid extract |ayer. Unless otherw se Jhdl ca ed, the
color is referenced 30 to the ASTM coi or scale, and is indicatéd by a

nunber per the ASTM color scale. -2 21 June 2002 WD 991 32577
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conprising filtering a white oil feedstock through a filter 2?&1“(:0%)@*”' ng
an 20 acid-activated clay to produce a white oil, wherein th

f eedst ock,woleB2ssubj ected to the RCS test, prcxiuces an aci Hceasspsipdeahavi ng
an ASTM D 1 SO0 color of greater than 4.5, and wherein the white oil, when
subj ect ed t 0 ahd Foddsrali€ Shhite RIIASHIESIEs By catdlitit Bydrb@diatiba Vi fieo ABpS\ITHA Qté%%s
color of 2.5 or Less. The white oil prepared in the process neets th
requirement fof Fhﬂeﬁmfkggt’g!ﬁmmom atien mtINghTh-‘equeﬁey péthewmlfueresistanpr epar ed

in the process is a USP e0|I eferred id-activated clay is
Lo i ael var dmisdowreal idfosebation Caatyss: fF calySho ik SetRh by ioeeeion

f eedstock is f I I

through a reééejﬁglraggﬁrg ésrgllrii%)lzmén %%Iﬁéteg%%gﬁnemﬁﬁ alz?fga”[{)t?(ﬁ)‘%/l|Sdzel)s‘1 3a2f 7;‘?%?:%%5 Iﬂfror

prepari ngia whigesofhydromrnassiag ngthouBany lveht pxtr0i08 on@ciidt<afthatit prior steps to

PCT/ US98/ 25621 conta a m ney.al QI| f ee stock in a first sorbent
stage with aPredjicnadssi ‘?é“@Pgﬂ’aéiGr%‘é iy Wiytesnuial©lla white oi | feedst ock

whi ch, when subjected to the RCS test, produces an acid extract having an
ASTM D1500 col or dWhije eév@rpg@nwnnm@csmay prasiuce aeneatablaywhitgeil diting nornpal

f eedst ock fromrs {\) ﬁ}nwthua gener CEI e cl %ﬁ zoopent t.0 zgrrodusce at USP
grade white O Fi\bﬂ d Wecﬁi §’ﬁb? EP%d REEAYCR 8 RSt Odr 5I‘WE’e PIORES3 &P
extract havi g aqeedthhlhd m%fﬁ%é&rpr%udt;ﬁﬁ:?tﬁém qaR@t sechnd.- trcﬁtrﬁh‘xﬁﬂﬁwdépto

regenerabl e clay sorbent is bauxite. A preferred non-regenerable clay 10
sor bent il§ arpamlbleﬁthe rmrenhenﬂsa:f a USHrgrade pduﬁi:@nh; ethddxﬁmnaég)qstam&epmb@g

he whi t e of IomelsiobkS Esiene o, S058 SR parth it amupobedupcc by
embod ent P 6 ApBEaE 35 chBt A ARG (ot okl wiies fgspédu%wg

contactlng a mne ogen a rog ena ron reac

condi tions wichfalygichydfopgaativni hyrbo@xmhg glie dfﬁspd’dlﬂuwﬂhax Hlyazbhﬂ@&ﬂu@t, @dchas a
ef fluent, which, when subjected to the RCS test, produces an aC| d extract

having an ASFMegSitesiry, patisulagly ap aeidrtzqatedmantmosillogite clay, sichs @tpm@oet

comr i o1 18, aktafibic Retng WU 330 Pent B YOMIME RS R 1)

whi ch, when %deo&ﬁﬁﬁélytps-t% Beis Beimsidéred bﬁ&?@ﬂﬂ@zﬁﬁmaﬁuﬁ@dzaﬂa&e( by clay pbﬂﬁba{tﬂman
ASTM D1500 color of 2.5 or less. The prefterred hydﬂ%fgenatlon cat al yst

conpri ses a p whitaoihvith amBCSrHalue afit @rmyeage@salww onte to ke unirratable; Glae

| atinumto adi um,nol a ti,0 i 1.0 1: 10, As
gl scl osed heﬂ@f‘l}ﬁ“ ghb" B’r(?lg dB?%Q‘B&E‘WY*I‘F% u:gﬁ&tz\é%e%gggég teﬂge?eﬁdwt
specific th%lﬁﬂp%ﬂbﬁﬁI th%QI%EHélﬁe at'u'iblﬁeé WthQRCSBIEBPd' ment therefore, a
process is provided for preparing a white oil conprising passing a white

I
oi | feed ock t hr i (RY;
bent oni te havi ng ﬁﬁ& @e?qr{ng\lﬁhﬁé og?%gZi?tc?}e?)s%R{ Zhﬁlﬁ%ggune %ggg% q\ﬁ}x@%gﬁ@é gu
density, g/l offrig6destpibed mﬁSWhDﬁQ@X (R¥appavedo93pnTh tist inoldéLextratRPE) , %
max pH ( 10% suspension, filtered) Free Acidity, KOHl g Total Acidity,

my KOH g Sur fvdite aik samplemity }MS@MOM@MU ¢he epleno ggyoxlmegamba@d&qyer si ze
10 400 - 700

350 0.20 - 0 BB ARERRiah i Pile fimete 8 efpadrod  Rrlg RSP EIES 1988

to produce a wienitRe 8il layebittdws i\ EHang Ri @bromdivhdntBe RENR dxBaét, laﬁrrwwe&kan
acid extract having an ASTM D 1500 color of 2.5 or |less. Anong ot her

factors, 26he thanctbe neferenve standand pslobawdc snlutione Hiiweyey avhilegrot sequired bsshcf or

reparing a white oil t eve ontami nated white,o
prep g ltht tﬂe aclg extract layer may er anaF d for coﬁ)r us?ng,rlior example thc

ASTM Color Scale (ASTM D1500-96) or the Gardner Color Scale (ASTM D1544-80:
reapproved 1989). As used herein, the term “RCS value” refers to the color of the acid
extract from the acid extract layer. Unless otherwise indicated, the color is referenced

30 to the ASTM color scale, and is indicated by a number per the ASTM color scale.



. 15 feedstock using clay filtering. The present process provi@e.z 2002
i neXpensive and effective alternative to nore difficult and ‘to tfrfi/
‘processes such as additional stages of hydrogenation or acid treatnent. The
clay fil t®aM@28%ep i ncl udes use of a clay which has been PEUEHIBR5AE
surprisingly effective in lowering the RCS value of a white oil feedstock
to an accept abl e The#56ipnocessisfineited tatwhite ails hasingpnaRieS walue of 3i5-3.520

Conventi onal . sorbents co nl ught for. 1 hi ur pose, .when used to treat
Che. same.hi gHPyedantand ferearyon B Sanwo el sherTinbr By SGmydn ebditioncla o
white oil. | poR@Edviicl SdntathinGteBNVARERIYil. I i@ @8SiEably R\HaI€an RXpARIREAR] Ve and
effective nmethod for ‘upgrading a white oil to a USP specification white oijl
after it haseffiskohprosessdoeupgrading awshmaoredederclygpntamiopisd off-speanils Mathiour i ng
or during.shjpnent. 25 In {he i nes Figure conpar es t he, sarption
capaci ty bf l}g‘?ﬁ‘%{?s“’é‘?fégf’sa‘fd 0&%9%“88'198? mf?]lB‘Fﬁ 'gBrf S%ﬁﬂdr‘il'?ﬁ&ﬂbe base
oil. Figure geipda col or scale conparison for approximate conversions

bet ween the ASTM ?D 1500) col or scale and the Gardner (D i 544) col or
scale. Detailed Description ofm%ﬁ&—m‘;sem process
conprises treating a white oil d bed of contact
mat eri al sel ected, for renovin ,cer%ai n undesirapl e contanminants firomthe |
feedst ock. O ay t Fdntherdoreaniabisch of theipresepidRMenitondo ppovids apimprgved progessq

herein to reggr . ald aui t hr ough
2t xed bed o Pegrih R UGPEaAge Wi Bi i AL BHOCRGRRAGT SASAI  O1
mat er i al 10 whihedughpats €% Eemothiee objepiedfithe invendon @muvidg an anpmved pricasy foem t he
| i qui d phase hydrocarbon. Such contam nants i ngclude col or, bodi es, nolecule

havi ng speci Picpating 3 white pidfroma bydrogerated whitgpl feadatosk having a highR Gevalues |

and the likey,. 1 [ S Ld~act] a ,_
surpri si ngl yhﬁ% g‘h&ﬁ;ﬁ?ﬁ% f\e:%'f §%8E’f%§@ﬁﬁg%&n{3§ﬁ1§ﬁg°§?% é‘g\{%ggfd%}@gcﬁg?&he pr esent
clay filteri p@psidPa white Bil i b p¥tréfeiiediftitlate. MR 2R L 06jest Sithé pralémduced |
at | ow operating cost. The process for renoving contamnants is identified

herein as a Bwegtidndo provides oxgshadofor filtores 8 techhisakgradewhiterail Baviag aikigh i
|

S

i dentifi a sorbent or adsor bent, d the remayed cont am nant

dent i 1 E41 aBCR B peodioe B atrepiable BB Erde il L arlaS SErmaRet 10

adsor ption, gfficleRbyt These @hdBtHee bBfects Will BRRYPAreRtl toltheseGRIMeA T ARMHrt VYot he
fixed bed of contact material, and does not inply or is not limted to a
speci fi ¢ chepiactide the ohantiemabgesohbahharéis. cont ami nant is renoved. Wite oil
is defined herein as a mneral oil which my be safely used in food/food !
packagi ng. It is Aceordinglys tef presentirehtysh proaides a prosessonpiephting pavtifefdini ¢
and 1 S naphthenic in nature obtained frompetroleum A white oil produced
in the presefRmprisiesBlieninga whith eil feedstock tiraugh afilter bed quagpiniagiaBn 21 CFR

| 72.878,,21 CE 78. 3620 1 CF 78.,3620(.b 1 R 178, 3620 , all
refer toz(ﬁ- 1‘3‘%@&‘]36\' a[t?cgﬁg)( ?‘)o‘?m aaﬁh&? 8‘(&%‘?64?‘?{ m)tbé)gv&gte if?eéjs@ﬁs‘fvg |C)ch :
regul ations qitjdckat e RESASi 19805 LAGRIANALEL. REvan,pY reference. A

i
USP grade white oil is refined to neet the test requirenents of the !
United St at e4SPVaDIR00 pelonof gre@cPthan X6, aad 8dpreimthepultjte @B Whefisnbjeetgditdy -

car boni zabl e s nces., It also,neets.the te irements.of. U.S. P. XVI|
for sul fur cﬁﬁ%@&g{%‘%ﬂeﬂ%ﬁ‘? °%§%Y‘P%%%%fﬁgﬁgpgﬁoﬁﬁ°f2'3 FleSent |
process, when subjected to the RCS test per D56S-88 éReapproved 1993),
produces an aci d &he whie o prepagedin thepacessments the | ReS mquorement for adlSkyr wit h

a col or r tdner | ofc. S . 25:40f r : > '
mneral 51 bl SRR, 18 breREF whiE S btk ier it St Bt

i nsol ubl e i noilajgirefeiidd atidodttivated Ry iy adid-activited ¢dlclumBeatm@eand neutral to
litrmus. It nust al so pass tests for readily carbonizabl e substances, for

pol ynucl ear conpounds and for OC solid paraffins. Technical white oils neet
somewhat | ess 30 severe requirenents. The white oil produced by the present
process has a nor Irea fuitier emboditrient, thdotiite 3ibBEcdstock iedaivey fimhoa step SF, and
nor e prefera?ly_above, SSOF -6 21 June 2002 WD, 99/ 32577, PCT/ US98/ 25621 an
has a vi scosflit§ring:a euneral qikfeedstack thepughagegenerablgsorbenss Thisiem g0t 20 cSt
at 40C. r ¥ L Akl ' . .packagi ng, the initial
boi l'i ng g(gi np%?”sdegﬁg)iéérég%ro; pﬁ%é?%@%&x@éb‘ﬁé}%@%s a Saybolt col or of 20
m ni rum as determ ned by ASTM D 156-82. Generally, the white oil is
classified by viscosity grade. Though it i35 5 not required for all white
oils, it may be preferable in sone cases that the viscosity index of the
dewaxed oil product be at |east about 60, preferably at |east about 70,
nore preferably at | east about 80, and still nore preferably at |east about
95. Suitable white oils neet the specifications prescribed in the "Journal
of the Association of Oficial Analytical Chem sts,"” Volune 45, page 66 ( |
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21 June 2002 WO 99| 32577 PCT/ US98125621 The white oil feedst&qk isr#rgat ed
in the process of this invention to neet the requirenents se e Fa0g, o

white m nay@bosishy This treatnent step largely renoves aronpg:irﬁjgs,tglpsélnprov
the WV properties of the oil. In this process, nol ecul es giving odor and

color to the oil e al ' Al ltering
the oil 5is gener%?al I ycﬁﬁta%ﬁ%@%g?ﬁ C el gé%tg?gﬁggﬁgf%@%%%%ons. | f
desired, the oil my beegenatabtt clay sorberithe praduet awvititewiik feedsseckswhicH, when
adsorbent, preferably in the . ra f SOC to 300C, nore preferably in the
range of 50C to |20C. &BYPeiRdIte mfﬁéﬂoﬁﬁs%éﬂd%“ﬁtﬂﬁab@em Te
passed t hrough the oil -Dl%o%o[dﬂlo?greta&?mﬁj&% of oil treated by the soli

adsorbent according to the present process Ties between 2,000 gall ons of

oi | per ton of yadsor o) 80, 0 allons of ail per ton o
adsor bentlg pr ef erggl y S@?‘?Aé‘é‘?ﬁ @?S@E&a{)ﬁg{eﬁgﬁ%&h&‘gls B "Bg}ag%ﬂmﬂ?ﬂ?ré le
preferably between 7, 5QRyabebeaPio}it0d'd UBP ghide Wit SEMAICE, When ?&?9&9{{3‘
nmust be regenerated or replaced. The preferred process conprises treatlng
the white oil feedstockhe RCE testyprbduces an atid ex¢nactigviigem ASTM D¢ 5Q0 estendf
process, a white oil feed tocalr(q)gis Siltered through a filter bed 15
containing clay or cla Sp PedPal s which are particularly suited for
renovi ng RCS precursors, especially single and double ring aromatics and
ol efins. A pAdielered regeagrable qlarsorbant isshawxite, Aoprefomied mongeganereble tlay t he
clay is t i at .L,east to .an econom cally attracti xtenf, .
regener at ed g@%‘&?‘%&?‘”%ﬁﬁ"ﬂ&‘?dﬁ& ﬁé&??ﬁ‘@ﬁ@ﬁ&?ﬂﬁ%ﬁ&?%ﬁﬁﬁ@f% CtFWN
the art for addRviivied lciibenfdni@nt | oad fromthe sorbent and 20 returnin
the sorbent to its desired activity and capacity for preparing the white
oi |l product. The preferred sorbent in the present process is an
acid-activated clay. Acid-activated clays are generally described in D. R
Tayl or and D. B. Jehka separafcérdbaditriens) tietwhita i fesdsick is/déivelfisnd Engi neers
of Al ME (Tra&'{sacti ons), vol 282, p. 25 1901-1910, the entire disclosure of
whi ch is i ncBydsegenation processn This embedimentproxifes giproagss fov prepdring aywliits oil
defi ned B a9 g{\ﬁ,ling bentonite that has been treated with m neral acid
to enhance ife apatity for adsorbing pignents fromoils. A bentonite is a

clay ore whose principal mnperal in npn rillonite, an end-nenber of the
snectite clay min®ral thramcaliozléla%% and/hydrogsy at hydragenationr e

conposed of two silica : g&fﬁ- 1 J ] ha sheet.
A typical, non-limti nfﬁag?(?)rpnu al((ﬁ)ﬁqﬁéﬂn ﬁgcr?riog%ﬁ% gatlﬁg}:gf{ogi_m&ﬁ(%? June 2002
WO 991 32577 PCT/ US98/ 2hyiltég&iabid/etBucaMyhichswhen§uBictdd 6Gh&NRCS Bt plodidedr | y
preferred sorbeni for preparing the white oil according to the invention i
an aci d-activated cal cRuasidextragtbaing agASTAY I 500 colarrad gresterthan 4. 85 and

suitable for the present invention, the preferred clay is an acid-activate
cal ci um29 bent oni g)e cl filteding/atigast A poftmin afithe bydrogenatedi effuerBthdougleafiltey, g/
Free noi sture (2h, 110 Loss.on i gni 10000, pH (10% suspensi on,

L 2h,
filtered) Free AcidityPedPriRayng q*g;‘{'i —Iagﬁyq(.}p&}glcw@ nitedp proguge amdute ny/ g

M cropore vol ume (0-80 : i : S I LSk - 700
<8% < 12% 2.0 - 4.0 2. ﬁ'ro’lgcga'sfﬁédg“%i%k@?ggpk%éﬁ%ﬁ%&&g6}‘}%@3‘3‘8& hr oug
16 mesh ( 1 M) <I O% t havinghn AG T EX1500 £81drlof A1$)orPesef erred 450 - 650 <8% <
12% 2.2 - 3.2 2.5 - 3.58.0 - 13.0 200 - 300 0.25 - 0.35 >90% t hrough 16
mesh (1 mm) crlol By afd g8 RatBa A talysl 89mpri Ainilpafidivat from
Siid-Chem e | ndonesi afww tgﬁ pr oducty ngﬁltpsgl'lganssﬁnaco Gnggdl?@ @B?&?éﬁ ed
clay for2 hiexidpmiatriamwherein drecplatintum tepaltadpum pelarireso of thEalley is Hadwam 630G
are as foll o¥\§ thyﬁj cal Properties Table Il Bulk density, gll500 - 600

g/ 1Free noi sT }leo 21, 110C), % 6Loss on ignition (2h, 10000, < 10%H (10%

suspension, filtered)2. 4 - 3.0Free Acidity, ng KOH g2.7 - 3.3Total Acidity
mg KOH g9.0 - 12.40sdisclesed bgrein, thegrefened pravsss uhlizes a play soshenthaviggsBoific

(25b15m - o PIIPCHINESGEATE ok et A men TRR e, Lhioge s pRVRaTor™ ]

val ues) Si 02 7jrefflipl ZRBI o 6o aaaggz& Wehié YNUOs (R Ao APn AFHEE B 66%.0s
on ignitjon6.65%lotal 98. 17% PCT/ US98l 25621 As set forth in Table Il above,

t he cherlcal compaising an acid-petinatednalciumbeptonitd havingshe follo@isgpropetiesr s. The
white oil produced using the present procgss is further characterized as 5
having a surprisingly tow concentrati on of single-ringed aromatic conpound
when conpared with white oils prepared using conventional processes.
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.The Wwhite oil feedstock to the present process, when subj ectﬁd‘]& P RCS
test 10 15 20 per D565-88 (Reapproved 1993), produces an aci'd extrac

‘havi ng an ASTM D1500 col or of greater than 4.5, or greater than 5.0, or
even greatW@99M2§i76. 0. The white oi |l feedstock has a boili N HEFH25621
general |y above about 350F and a viscosity, neasured at 100C, of greater
than about 3.5 cStBulikdlepsityt gflabl y greater than abo#0678&t. The feedstock
i s general |y deri vPde nioisture (2h,31010)aVemek petrol eum<c@ Ude oil. A preferred

feedst ock has beensa@nagaton 2H)9006°@), 9emaR! e, hydkgbegat i ng,

hydr ogenation) fil ﬁrim’susﬁ)%é’igﬂtﬁlfe? ')ni ng and/ or dgypagighg prior to
treatnent cusing t rér% gggr ess. |'n particul ar, #[1 vanite oi | feedstock
~in the présent pr %&iﬁg}: red by hydrogen gé sui tabl e

pet rol eum f eedst ogﬁ° FIARY:HY8 ®ation catal yst. /fy ogenati on is

typi cal l y conduct e%f{fﬁﬂceta&%p@rlﬁtur es rangi ng from abdfit 3390oC to about 400C,

. at pressures of friisraperavolpe (§<3Gnm) abgput 4000 020 9040, 76-27. 6 MPa), at
space vel ocities (Raddlesize from about 0.1 t»%0%itloougl? 06 mesh (Immd hydr ogen
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oi 1). The hydopoedustiaovhitearibwhich, when sibiected totthBCEdestyprodunss gh agidtextratty t o
hydr ogenat e t.he. ol ef| (olefins cpl or bodies within the white oil
firactions, W%@bb‘gihtrﬂmc‘)ﬁlweo@ggf’é S.of any aromatics present to a
suitably low level. -10 = 21 June 2002 WO 99/.32577 PCTNS98/ 25621 Suitable
hydr ogenat i on cat ahmong othet fastnss.the prosentdneantionis based en thedlissguerytafan
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silica gel, silica-alumna 5 conposites, and crystalline alumnnosilicate

zeol i tes. Paldffedtiveraléertative tpmare difficalt enghcestly pracdssey suadasradditionahstagasof |
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described in ﬂ?@ggﬁé‘ﬁgﬁ&ﬁoﬂé@MQﬁ%ﬁ%&emi re disclosure of which is
i ncor poragted herein by reference for all rposes. A particularly preferred
20 hydro?énati on catal yst includes a Eﬁgﬁ&z@%%l | adi um al | oy and an oxi de
matri x, wherein the nolar ratio of platinumto p?l | adi umin thf: %oy ia
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Appl i cation Sedtivaén tHe APBUGDS3) J00F colbhScaténd the Gafdhlep (N S44) colbdr seblech is

i ncorporated herein by reference for all purposes. Alternatively, the white
oi | feedstock may be prepared pi @4 Destdtidnl df RESEdEat ment . Elxarrpl es of
suitabl e solid adsorbents for Wrea‘rrn@r‘m#‘%%%ﬂ%e, Fuller's earth,

attapul gide, nont illonite, halloysit sepiolite, and ot her { Ng
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The solid 30 efbatieniatetRestldcdéd R 24rh6ving Rertdif Gndisirable cop@aMiminty from thée
particle size range of 250-2000 mcrons. |If desired, the oil may be heated

during pr et r eeedstoek. (lantreatiog salternptivelyoknsavn as clayfilteringeisasedheseincto|refes o7

PCTI t JS98I 25621 preferabl.y .i.n.the ran of cCilo [ [ ably in
t he range of sggtiggéﬁ%ﬁh%%eglm@?c%ghoq ﬁge%[" ug?gggg%e%eﬁpfﬁﬁg{% may be
passed through the oil. As a rule) the quantity of oil pretreated by the
solid adsorbent according to the present pr5ocess i es between 2,000 gall ons
of oil per ton of adsorbent to about 80,000 gallons of 5 oil per ton of
adsor bent, preferably between 5,000 and 40, 000 gal |l ons per ton, before the
adsor bent nust be regenerated or replaced. The preferred sorbent for the
pretreating step is preferably a regenerabie sorbent. Such a regenerable
sorbent may be regenerated nunmerous tinmes wthout significant loss in
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An upgraded mneral oil feedstock prior to hydrogenation pre%frabl %0

cont'ai ns | ess than about 200 ppm sul fur and about 100 ppm ni 85'(3?1, %d has
‘a Vi scosi twoinvazsg7 of greater than about 80, with a viscositpcrnusesssii
greater than 85 and even greater than 90 being preferred. Dewaxed feedstock
t o the hydr ogamnedial oWhithpo8sessed Betapabifinhéremovinpiibntddtingiits Gfonh @fesliqui@n 10C,
wi th pour point |ess than OC and even | ess than -5C being nore preferred.
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Cl ayA commerci al Iy avail abl e nagnesi umal um num silicate from

Fl ori di nF524Adiug, using tha peaseswlayofliteringfsteprhizhggiality white aids inayibetcoosistentyde
24Fl orosi | Synth tigg{rﬁ nesi a%.-si |ica gel catalyst fromJ. S. Silica Conpany,
PO box 187, BAF¥EI WrOReralifg c98Y 1 1 Hy dr ot r eat i ng Cat al yst Commer ci al

cat al yst contai ning 2% N ckel , 6% Ml ybdenum 0. 8% Phosphorous on anal um na
su ort. Porocel 20/EEEosess forremayipg centaamranshisiidentified heratmas ase@tipp 8t ed
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through a two-bed filtering systemat a rate of between 9 and 12 drops per
m nute, WPt h adserption @ edlated termsgefes tapemoyabef the sontaminantiby: theclixesdradandt

(either Porocel, 20/ 60 .bauxite or Tonsil .CO 6305 aci d-act.d vated -13 21
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extend the |ife of the Tonsil sorbent bed. The test was then repeated using
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the RCS result fo dse’ sto ering is I the "No
Treat" 5 col yobd/fodd Prckapigy. N 4 mixtwhaifdiquePRydreshrbatisCessaftiaNSqshraffinic and
parenthesis. Figure 2 shows a color scale conparison for converting between
the ASTMID 13@phthetiorin satuteeobiained fremetrgeam. DA MEMIE aibproduesskinghe prasendach

t est ized in Table IV..the b k i th
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The acid extract |ayer was anal yzed for color, using the ASTM col or scale
and/ or the GHouWEP apditeshnizebgrade White pids twidelmydgulatiass obits#-de?feedition heev e
passed the RCS test if the Gardner col of ,the. acid | gyer, after treatnent
Was 11.0 or IBREPOTAehereit PY ERfGTones oA (IR EiadeBihise Rilds ETREH A mest 1 PRy e

passed t ; i €1 € pl I e was
AR A G R R R e I D e e
and 5 m of guedilyrdacbomizdatllei snbstasdesp fealsdmeeta theatstdequitemuies o By BXXYHER)

with a nomnal |nside dianeter of 1.7 ¢m The color of the acid | ayer per
the Gardner clfyrcoppouadgatpagedOPnilhe whits %]dPFﬁBEFF&j\ t?\ﬁ@r%ssmowms‘fsstw Chci d

| ayer in the i i ) f o '
Layer I L0 RS BAF b AAS R AR el o8 R o,
the ASTM D 1300ir@GniASTRADI 00 ¢i3oraf 25 6018RO61 With atblbr paythe Gardasn cotoratalt
RCS determ nations. Fromthe data shown in Table IV, it can be seen that

both feeds wefdOWirdessy contani nated, with an RCS val ue of 12.5 (Gardner
color) for the 100 Neutral Tube base stock and RCS val ue of up to 18
(Gardner col or) f dJSP geads@hitdeninesal oil ibeeqbired tsboaiories, adarless wher céldeds,

t he bauxite sorhent. di ot reduc h al.ue any signifccant extent,
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pr oduci ng ano‘g‘}é%')é%‘?%{ F%abto\lyvﬁ:g% g‘rﬂd?bf&%@ﬁlry lrl:_ag&e %g?&g’ ﬁﬁ%g\éﬁ{]ﬁrgﬁ@rﬁly %)%%gsoal:
conbi nati on of Porocel 20J60 bauxite and Teénsil CO 630G at a |ow feed
rate. Only three of the sorbents tested with 500 Neutral Technical Wite
Ol A5 produced acceptable white oil product: Tonsil CO 630G for at | east
46-48 hours, Tonsil 616 for at |east 26-28 hours and the hydrotreating
catal yst sanple for at |east 18 hours. The rest produced oils having an RCS
value all greater than 11.0. The second test, with SO0 Neutral Technical
VWiite G| B at a slightly higher tenperature and oil feed rate, conpares
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- .3-3.55Bauxi teTonsi| CO 630 GAnbi ent 16 6-6.56 2-2. 5910126Bau>&t§T%2¢]6 CO
630 'GL10F16 6-6.54.58.510.512. 5Feed: 100 Neutral Lube Base K ezl'onsi I
'CO 630 GAnbientl 2.5 4-4.53.59.512.5 OWNNNRNNC-~nc Ntn NNO"" ON
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of a test to determine the capacity of various clays for producing an
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than OC and hydrogenati ng the dewaxed oil with a platinuntpalladi um

. contai ni ng hyASDYdnbi6-82 Genexdly; the whiteiold asglassifietl byhdsonbity gradé.| Theumdsit k)
havi ng a rdner ,col ar wval f 12.0 assed thra the clay at 12
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color scale to determi ne the color of the acid extract fromthe test. The
col or of the peoferablt atileaspabout 8@, angatiignorkipraferablyqt {dasteaboot 9sach sorbent in
Fig. 1. An RCS Gardner color value of 11.0 or less is considered to be
acceptable. O ls Quiiable vatiteRGI et dieedpetifictions praseribéd ihh&" Jourrgt 6fther i S
consi dered of f spec. Four sorbents were tested: Tonsil CO 614G Tonsil CO

616G Tonsi | Asspgatan ofiBfficial AmabyticaliGhergistsa colume 46hpageho{$962)@bies30G gave
RCS Gard | or.. val | .5 and t abl t t
over 12,880 Gampein of e piinolet abtarRatie £ty BNotiENe B It pteBeRbpricpiBent s
gave product anﬂﬁbrﬁi%xgli*@&ﬂéin% %ti&ﬁh&lﬁg@ﬁnih@&ﬁl £ & amodfchdione

treated nore than 7,000 g ons oi Vion clay before failing. F-24 was the

| east ef f ect igreategchayethiat whuirdtbtofadudedtstiegndadrefiect. nhita iminetdDdil Faisedns

oi Uton clay before beconi 20 saturated. Clearly, t JTonsi | CO 630G was
Superior &5 GHENGHOF SAIENONs BRA Telvare pesmbitsiehiand IoseRo I CpgRaRIes
relative to bl E@x?ﬁifnﬁx J&Q&beté hoT (RNVbARE shigss, cordifhedts Sthd' lirik

ext ended use?&?%i?ﬁ of t §T0n5| 30 6306 b%fs%lre’tcﬂe prcoé’uct Was l{r% | onger
accept ablig winteadel for édditton téafodd pexchaling canfestivrerys dseanrelehsddgent thirslee|aind

clearly shows the surprising effectiveness, of Tonsil CQ 6(]306 for producing
a USP grade \nbricanbin orfansapgiiles and) tablots coptainung foqd dor sneeigl dictary useragn Hogt

b ror soadiaemtar it S BinBlbRhud bEALTRRbnd i STERREC AT, |
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630 Gl612. 5Porocel 201 60Tonsil CO 630 G 612. 5Porocel 20/60Tonsil CO 630
G166 dro s/ nid¢foanwydn fead: inchakveipraducts. aggireleasoiagent And lehricanty i dehydented

s/ m nPor ggel . L . . .
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/ 60Act i vat ed ¥ali@Gadhepiabies: las 3 k&@&%&lo’aﬁﬁ%i@ﬁ@zen meat, as a component of

G1610Por ocel120/ 60Hydrotreati ngl610Cat al yst Por oce120160Tonsji 16161 610Por ocel
20/ 60Al coa Slhpt-3Rit@eisnas MeuoteativeTlostondaine Wedtig tits ausing of pokles) i molding

d / m nP 120/ 6Q(.7.5) 15. 6.0)T i.l .CO 630 7.5)6. 5P | .
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for preparing a white oil conprising filtering a white oil feedstock

t hrough &5f i Ircleasegentandtaaisealmg and padisbing agéng &t the ndnafactwe pf cahfestionenhi t e
oil, 5 wherein,the ite ojl feedstock, when, subjected to the RCS, test,
broduces an ABAdS &isteonplagenbIon RSP SeHbeR, PR ity ¥ 08fS. Bithn 4. 5,

d wherein t | tOnl b i 1. i d
ot ot havi 1 ity S | ] o sPE bR peRiGaf oFa BRidcP Gt A AR
accordi ng t o ailahesite fdroa] packhgingfvrtas aasatilkfor setdamc Whiteloilsbinayibg essded at o

the RCS test, produces an acid extract havi ngegm ASTM D 1500 col or of
greater than “9mRpenent intaEMEsics@pd doiletres gughgpshandand bedy IgReNSesuR 185 whi t e

oi | feedgpoc SUhj ) . t c j Xl <sapd
navi ng. anCAs PSR PG EPbPnbREFrinb Y col PR, e Al Bidloq 'sapls
accordi ng to falted soaps ahdincbath bile aci d-activated clay is an acid-activated

cal cium bentonite. 5. The process according to Caim4 wherein the
aci d-activated cal cium bentonite clay has ;’he foll ow ng properties:




Bul k density, gll 400 - 700 20 Free noisture (2h,1100), %mizi fmgigggs on
ignition (2h, 1000C)) % max < 12% pH (10% suspensi on, filtered‘s .0 - 4.0
Free Aci dwgglﬁg,-,KC]—Vg 2.5 - 3.5 Total Acidity, rng KOH g Pcd/usosnss2y 25
Surface area, n2/g 1S0-350 M cropore volune (0-80 nnm), ng 0.20 - 0.40
Particl e size >90%y ROl feclstBBIS T theated THhe BOLRLsIIT OIS n¥RtiBR 8 meed RO PM
-19 21 June 2002 6. The process according to claim5 wherein the

aci d- act i vat edquikanentast fdrth foohlvdhiferginerad pdr flibéstreamBnEsten labgelPrepioved 25 30

Physi cal Proaerties Bul k densi /1500-6 Ll Eree nmoisture(2 h, 110C.
oo oos on_ BRGS0 fiarove JoY Slondien sl Be aik dnCHsREICEH, moleculés giving )

filtered)2. 4- InQhd Xs - : i di . .
KOH g0 0. 17 CReP PaeEolbfiothd ¥ sl Tegtted The LA dadsBflcrk hod D fitering the o

nm , 0. 30- 8. 35Pgerarallycinthe parfiOlewizefander afi Fi0- ZD0michdrS 5 Of desired, 1theoilmaugh 60
mesh(250 Lim Chem cal Analysis (average values) SiQz71. 86%Al 20314, 07%-e203,
2. 75%Ca00. 64%¢atsd daroghegreatpentovith beophd adsasbsriyprefesatdy Bothe Tangs of$9°¢ 1o,
19a 21 Jun 0 J ol RS ess: ' to
Grai m 1 wher o8 eredaelsibl i B Rl 30O Kl 1o, OFHRRFEaRRaK Rt ik
pretreat ment rfifré@n gy BpRséCGesiphahe 6il s Akshatle, thik quihttyfetiescatarkomdi ng to
C aim?7 wherein the regenerable sorbent is bauxite. 9 . The process

accor di ng t o solidiadsorbent aecording e theiiresenbprocessdigs beveen 2,000 gatlons ebeil pergr ade

white oil,, 1 Q. The, pr,ocess,ac J o Claim 1 wh LN e i i] neets
the test WPeqdPp ShERBLRGErarRACRS podieal e ot Bibet 1l s obRS e ERGhRy Bply et
readi |y car bono@edides0500053aR0AE Ber tdd, mdfRSrfefbBSBetdee 300 4nd 20000 ghldn
wherein the white oil 'is a USPﬁgrr ad’emV\hqutre 10 oi?. 12. The processgm >
accor di ng t o per &imbeforethreadsorbenhmustict regenerated onreplaPedr Able preficrras motess 13, .
The process according to %ai 1 erein the V\/n(léﬁe! o'{& feedstock is
prepared by COMPASES Fepting thewhite offeedsiogk dn g gipe a3hb FIaRfeHeRt

hydrogenati on reacti on 15 conditions with a hydrogenation catal yst
conprising a pl at ilndke prasand prasessa  whjteailfeedstenk id diltgradrthsoughtadilidr bed he

pl ati num,to pal | adium nmolar ratio .in.the.alloy is tween, 2.5:1 t.o 1:.10.
™ The b oc S2otaling Py At Sy ke et Wi arh Fosu iy 3508 o Zema¥Be kY s an
aci d-acti vat gfeGddrs, ¢5ppillyAidle anPdouble ril Sropi A1 88d 86as.dANSefetrelchiyTs 1~
wherein the acid-activated ' calciumbentonite has the follow ng properties:
Bul k density roneegencrable; by width s10@n} tt thexclayois obeasilyrtiléashtq@h, 1000C),
pH (10% suspensi on iltered) Free Acidity. Total Acidit KOH g, Sur f ace
area M croporeﬁom{?ﬁ@y piraglyv tergsrgggneégscyay i°l¥%%v!asg§‘%9¥ gg@t"fg.aé’ ®Y. 3.5
my KOH g 8.0 4 - B 1 ‘ﬁgamg 9 he

16. The pr oce‘gg&g%%g%ilﬁg%c}ng?%l m fgel\%ﬁg?‘ ittrllé)% e acl tilg’c(ti ifrvogr%tedlégﬁ)g;g/p%gds
the fol | @3 ngemrmipg thei sosbent AbitEddsired adtivityandapaci§foPprepanag therwlsiter dil es

Bul k density, gl1500-600 g/lFree noisture (2 h, 110C ), %6%.0ss on

i gnition (2 HrOdUsboC. ), <10%H (10% suspensi on, filtered)2. 4-3. OFree
Acidity, mg KOH g2.7-3.3Total Acidity, nmg KOH g9.0-12.0Surface area,

ne/ g230- 250 nM cr oPerprefeoied werbeot is0he\piesnt poogssBRaRCidcadtivaiedafdd Wt %

through 20 mﬁ&&%ggvaligg zlg%soz%)e tggﬁé%gl hdeGS(tz):riggdS {?1(3%0 T\a{lym and D.B.Jenkins,

Acid-activated Clays, Society of Mining Engineers of AIME (Transactions), vol 282, p.

25  1901-1910, the entire disclosure of which is incorporated herein by reference. An
acid-activated clay is defined as a nonswelling bentonite that has been treated with
mineral acid to enhance its capacity for adsorbing pigments from oils. A bentonite is a
clay ore whose principal mineral in montmorillonite, an end-member of the smectite
clay mineral goup characterized by a three-layered structure composed of two silica

30  sheets sandwiches about a central alumina sheet. A typical, non-limiting, formula of

montmorillonite is:



Chemi'cal Anal ysis (average val ues) 1 e 2002

Si 0271. 86%Al 20314. 07%-ez032. 75%Ca00. 641 OMy01. 46%Na200. 08%<ZCIf 6’6“%_033 on
|gn| tion6. 65% Total 98.17% 20a 21 June 2002 17 The process according to
claim1l wh¥A932%He aci d-activated clay has the foll owi ng pP&FaIS98R25621 TABLE
Il 5 10 15 20 25 30 Physical Properties Bulk density, g/1500-600 g/l Free
moi sture(2 h, 110C. ), 9BigCAlosdmias)Oa(ODH)m0.6&2Na, 1000C. ), <10%H (10%
suspension, filtered)2.4-3.0Free Acidity, nmg KOH g2.7-3.3Total Acidity, ng
KOHI g9. 0- 12. OSur f aggattichtarly f2eRE6d s6iBemtor preparing thelwiit: ¢iPadOrding to the

nm, 0.30-0.35Particle size>90 wt %t hrough 20 nmesh(850 ,um <10%%hrough 60
nmesh(250 , un)invemiandspn agidtagtivated ealeinmpeenienitgeolay. While mixtures of clay are

. Si 0271. 86%A 2031 e2032. 75%a00. 649 YNa200. 0 0SS On
i gnitioné. 65‘?""[%615 @ ¢ Prpsdpven %@56@%0#%@” T@g'é%va?%g’ag-ﬂ%cess
for preparg nobehtoMiechaytavingQn® fol i a,bcﬁwge 2002 PCT/ US98l 25621 a)

«contacting a mneral oOil feedstock in first sorbent stage with a
regener abl e sorbent to produce a white 0|I f eedst ock whi ch, when subjected
to the RCS test, produces an acid extract having an ASTM D1500 col or of
greater than 4.5; and b) contacting the ihi)t oil feedstock fromstep a)
wi th a non-regenerabl e acid-activated cl e produce a white oil which,

when subjected to the RCS test, produces arChesacteristicr act hdefegedn ASTM D
1500 col or of |esBullhdensithglt 2.5. The procedd-agelrdi ng t 45T 850 18

wherein the acid- ﬁédlﬁa{sﬁﬁie hamopg a,g aci d- ackigmgt ed cal ci urapeptonite. The

process according LBQSSE the acid g%tl vat ed cal bent onite
%53*

has the follow ng £ S|tyF e isture ( % max
Loss on ignition g‘.:ﬁB ES“SI suspen lei)on4 filter ed)zf ACI dity

Total Acidity, ngFreohgjdity, mg @a M cropoRe vhSume (0- 80'25m)3 450 - 650
g/l <8% < 12% 2. 2 Totdd Aidity5mg KOH/gry KOH/ g 87.0--1318. 0 ng 28® -1300 n2/g
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CO 630G, is a preferred clay for this application. Characteristic properties of Tonsil
10 CO 630G are as follows:

Table II
Physical Properties
Bulk density, g/l 500 - 600 g/1
Free moisture (2h,110°C), % <6%
Loss on ignition (2h, 1000°C), <10%
pH (10% suspension, filtered) 24-30
Free Acidity, mg KOH/g 2.7-33
Total Acidity, mg KOH/g 9.0-12.0
Surface area, m /g 230-250m
Micropore volume (0-80 nm), 0.30-0.35
Particle size >90 wt % through
20 mesh (850
pm)
<10% through 60
mesh (250pum)
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1()- 10% () - @ﬂ(oloﬁ.%)m(ca(}or food grade and technical grade white oils. A suitable

hydrogenation process is described in U.S. Patent No. 5,393,408, the entire disclosure

of which is incorporated herein by reference for all purposes. A particularly preferred
20  hydrogenation catalyst includes a platinum-palladium alloy and an oxide matrix,
wherein the molar ratio of platinum to palladium in the alloy is between about 2.5:1 and
about 1:10, preferably between about 2:1 and about 1:5 and most preferably the
platinum to palladium ratio is between 1:1 and 1:4. Such a catalyst and hydrogenation
process is disclosed in U.S. Application Serial No. 08/883,006, the entire disclosure of

25  which is incorporated herein by reference for all purposes.

Alternatively, the white oil feedstock may be prepared using a clay filter
pretreatment. Examples of suitable solid adsorbents for pretreating include bauxite,
Fuller's earth, attapulgite, montmorillonite, halloysite, sepiolite, and other clays having
adsorption and decolorizing properties, whether or not activated with acid. The solid

30  adsorbent used for pretreating the oil is generally in the particle size range of 250-2000

microns. If desired, the oil may be heated during pretreatment with the solid adsorbent,
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point. Dewaxing may be carried out by conventional means known in the art such as,
for example, by solvent dewaxing or by catalytic dewaxing. Catalytic dewaxing

25  processes which may be useful in the present process are well known in the art, e.g.
U.S. Patent No. 5,282,958, the entire disclosure of which is incorporated herein by
reference for all purposes. Dewaxing processes using a catalyst containing SAPO-11
are disclosed, for example, in U.S. Patent Nos. 4,859,311; 4,921,594; 5,149,421; and
5,413,695. Dewaxing processes using a catalyst containing SSZ-32 are disclosed, for

30 example, in U.S. Patent Nos. 5,300,210; 5,397,454; and 5,376,260.
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Porocel 20/60

Bauxite from Engelhard

Tonsil CO 614 G

Acid-Activated Calcium Bentonite from
Sud-Chemie AG

Tonsil CO 616 G

Acid-Activated Calcium Bentonite from
Sud-Chemie AG

Tonsil CO 630 G

Acid-Activated Calcium Bentonite from
Sud-Chemie Indonesia

Example 1

A 500 Neutral Lube Base Stock was passed through a two-bed filtering system

at a rate of between 9 and 12 drops per minute, with each bed containing 75 grams of

15
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the indicated sorbent (either Porocel 20/60 bauxite or Tonsil CO 630G acid-activated
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310%-#& (3 - &columsg &STM colerounuts: where renqsiedy are onclpserd mopagpenthesisy Figure 2
shows a color scale comparison for converting between the ASTM D1500 color scale

and the Gardner D1544 color scale.

For each test summarized in Table IV, the base stock was filtered through the

filtering system for the indicated number of hours. At designated times, samples of

10 filtered oil were collected and subjected to the RCS test. The acid extract layer was
analyzed for color, using the ASTM color scale and/or the Gardner color scale. The test
sample was considered to have passed the RCS test if the Gardner color of the acid
layer after treatment was 11.0 or less. Alternatively, the test sample was considered to
have passed the RCS test if the ASTM color of the acid layer after treatment was 2.5 or

15  less. The RCS test method included shaking together 5 ml of oil and 5 ml of sulfuric
acid in a stoppered graduated cylinder (Pyrex 2982) with a nominal inside diameter of
1.7 cm. The color of the acid layer per the Gardner color scale was determined by
comparing the color of the acid layer in the graduated cylinder with the color of the
standard in a standard Gardner color apparatus. The ASTM color was determined using

20  the ASTM D1500-96 procedure, using a composite acid layer from several RCS

determinations.

From the data shown in Table IV, it can be seen that both feeds were highly
contaminated, with an RCS value of 12.5 (Gardner color) for the 100 Neutral lube base
stock and RCS value of up to 18 (Gardner color) for the 500 Neutral lube base stock.

25  With these feeds, the bauxite sorbent did not reduce the RCS value to any significant
extent, even with only 6 hours of treatment, using fresh bauxite. Tonsil clay, on the
other hand, produced acceptable white oil product for up to 46-48 hours under the same

experimental conditions.

Example 2

30 A number of clay sorbents were further tested using 100 Neutral Lube Base

Stocks and two different 500 Neutral Technical White Oil samples. Results are
-14-
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616 for at least 26-28 hours and the hydrotreating catalyst sample for at least 18 hours.
The rest produced oils having an RCS value all greater than 11.0.

The second test, with 500 Neutral Technical White Oil B at a slightly higher
temperature and oil feed rate, compares the effectiveness of F-24 ( formerly Filtrol 24),
10  another montmorillonite which is commonly used for decolorizing white oils, with the
present clay sorbent. Bauxite alone did not produce an acceptable white oil. Tonsil
CO 630G produced an acceptable white oil for at least 22-24 hours. The combination
of bauxite (Porocel 20/60) with Tonsil CO 630G produced an acceptable white oil for
at least 36 hours. The combination of bauxite with F-24 did not produce acceptable
15  white oil at 26-28 hours. This example clearly shows the superiority of the sorbent of

this invention over F-24.

-15-
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@109& ()- @10%& ()- @L10W& ()- @10MWE& ()- @10W& ()-(

@1090& ()-6KCBY k4 p$' >+ 722 @L10%W& ()- @1090& ()- @109W& ()-

@10908& ()-1P0 @1099& ()- @109& ()- @1099& ()- @109& ()-& @1090& () -

@1090& ()- @109& ()-t X0 @109& ()- Exgmpleds ()- @10%& ()- @109& () -

@109& ()- @10M& ()- @L10W& ()-fF*X0 @10%& ()- @10W& () -

@L10%0& () - @1OFYAIré ) shovsithp$esult AIAES tERLCIMIBR 1HE@fPacity df @RibAIBRYS Jor

0, ! - 0, ! - 0, ! - 0, ! - 0, ! -

G 1090e | ) - Ptgg anarospRbIC vehits pliproduct. Bact Sorbeht was tested as follobis. 75 grams

of the sorbent clay was charged to a cylindrical container. The white oil feedstock was a

5 100 Neutral lube base oil which had been produced by hydrocracking a VGO, dewaxing

1090& ()- @109%0¢& ()-1Jopgj N. pT8 @109& ()- @109& ()- 00E& ()
@ ()- @ ()-1Jopgj N. pT8 @ (- @ ) %gdﬁé‘zﬁbz
()

the hydrocrackate to a pour point of less than 0°C and hydrogenating the dewaxed oil with
a platinum/palladium containing hydrogenation catalyst. Each sample of the white oil
feedstock, having a RCS Gardner color value of 12.0, was passed through the clay at 12
drops/minute at a temperature of 78°F. Samples of filtered oil were collected periodically
10  and tested in the RCS test, using the Gardner color scale to determine the color of the acid
extract from the test. The color of the extract is plotted against filtering time for each
sorbent in Fig. 1. An RCS Gardner color value of 11.0 or less is considered to be
acceptable. Oils giving an RCS Gardner color value of 11.5 or greater is considered
off-spec. Four sorbents were tested: Tonsil CO 614G, Tonsil CO 616G, Tonsil CO 630G,
15 and F-24. The data shows that Tonsil CO 630G gave RCS Gardner color values as low as
5.5, and gave acceptable product up to over 12,000 gallons oil filtered/ton clay used. None
of the other sorbents gave product with an RCS Gardner color value of less than 8.5, and
none treated more than 7,000 gallons oil/ton clay before failing. F-24 was the least
effective sorbent of the four tested, treating only 4000 gallons oil/ton clay before becoming
20  saturated. Clearly, the Tonsil CO 630G was superior to the other sorbents, both in terms of
the low color value relative to other sorbents through the entire test, and also for the
extended useful life of the Tonsil CO 630G before the product was no longer acceptable
white oil (i.e. Gardner color greater than 11.0). This data clearly shows the surprising
effectiveness of Tonsil CO 630G for producing a USP grade white oil from a highly
25  contaminated feed.
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R T T R R %ﬂltf%féé@%é
@1099¢& ()- @10%UKohgh a @EDYOR:dnkainiGR LAHRE-4cYivat€d EHYASpFIducR VARRSL )

@109& CDQadef F* X8 1090& @109& @109& @109& Y k4
p$' >+. oz(e)ﬁgm j Kl t%@gg@w@qgfj@@d@t}mk when(subjected to the RCS test, ptoduceg)an

acid extract having an ASTM D1500 color of greater than 4.5, and wherein the
white oil, when subjected to the RCS test, produces an acid extract having an
ASTM D1500 color of 2.5 or less.

2. The process according to Claim 1 wherein the white oil feedstock, when
10 subjected to the RCS test, produces an acid extract having an ASTM D1500

color of greater than 5.0.

3. The process according to Claim 2 wherein the white oil feedstock, when
subjected to the RCS test, produces an acid extract having an ASTM D1500

color of greater than 6.0.

15 4. The process according to Claim 1 wherein the acid-activated clay is an

acid-activated calcium bentonite.

5. The process according to Claim 4 wherein the acid-activated calcium bentonite

clay has the following properties:

Bulk density, g/l 400 - 700
20 Free moisture (2h,110°C), % max <8%
Loss on ignition (Zh, 1000°C), % max <12%
pH (10% suspension, filtered) 20-40
Free Acidity, mg KOH/g 25-35
Total Acidity, mg KOH/g 7.0-13.0
25 Surface area, m%/g 150-350
Micropore volume (0-80 nm), ml/g 0.20 -0.40
Particle size >90% through 16 mesh (1mm)

<10% through 80 mesh (180 pm)
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Bulk density,g/l 500-600 g/l

Free moisture(2 h, 110°C.), % <6%

Loss on ignition (2 h, 1000°C.), <10%

pH (10% suspension, filtered) 24-3.0

Free Acidity, mg KOH/g 2.7-3.3

Total Acidity, mg KOH/g 9.0-12.0

Surface area, m?g 230-250 m

Micropore volume (0-80 nm), 0.30-0.35

Particle size >90 wt % through 20 mesh

(850 xm)
<10% through 60 mesh
(250 pm)

Chemical Analysis (average values)

SiO; 71.86%

Al,O4 14.07%

F3203 2.75%

CaO 0.64%

MgO 1.46%

Na,O 0.08%

K0 0.66%

Loss on ignition 6.65%

Total 98.17%
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5 grade white oil.

10.  The process according to Claim 1 wherein the white oil meets the test
requirements of the United States Pharmacopeai XXX (1980) for readily
carbonizable substances.

11.  The process according to Claim 1 wherein the white oil is a USP grade white

10 oil.

12, The process according to Claim 10 wherein the white oil is a USP grade white
oil.

13.  The process according to Claim 1 wherein the white oil feedstock is prepared by
contacting a mineral oil feedstock and hydrogen at hydrogenation reaction

15 conditions with a hydrogenation catalyst comprising a platinum-palladium alloy
and an oxide matrix, wherein the platinum to palladium molar ratio in the alloy
is between 2.5:1 to 1:10.

14.  The process according to Claim 13 wherein the acid-activated clay is an

acid-activated calcium bentonite.
20 15,  The process according to Claim 14 wherein the acid-activated calcium bentonite
has the following properties:
Bulk density 450 - 650 g/l
Free moisture (2h,110°C), % max <8%
Loss on ignition (2h, 1000°C), % <12%
pH (10% suspension, filtered) 22-3.2
Free Acidity 2.5-3.5mg KOH/g
Total Acidity, mg KOH/g 8.0-130mg
Surface area 200 - 300 m%/g
Micropore volume (0-80 nm) 0.25-0.40 ml/g
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9&1099&1P) - Sa%  PH (10% suspension, filtered) 2.4-3.0

Free Acidity, mg KOH/g 2.7-3.3
Total Acidity, mg KOH/g 9.0-12.0
Surface area, m%/g 230-250 m
Micropore volume (0-80 nm), 0.30-0.35
15 Particle size >90 wt % through 20 mesh
(850 1m)
<10% through 60 mesh
(250 pm)
20 Chemical Analysis (average values)
SiO, 71.86%
Al O3 14.07%
Fe,O; 2.75%
25 CaO 0.64%
MgO 1.46%
Na,O 0.08%
K;O 0.66%
Loss on ignition 6.65%
30
Total 98.17%
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Free moisture(2 h, 110°C.), % <6%
Loss on ignition (2 h, 1000°C.), <10%
10 pH (10% suspension, filtered) 24-3.0
Free Acidity, mg KOH/g 2.7-3.3
Total Acidity, mg KOH/g 9.0-12.0
Surface area, m%g 230-250 m
Micropore volume (0-80 nm), 0.30-0.35
15 Particle size >90 wt % through 20 mesh
(850 pm)
<10% through 60 mesh
(250 1m)
20 Chemical Analysis (average values)
SiO, 71.86%
Al O3 14.07%
Fe,Os 2.75%
25 CaO 0.64%
MgO 1.46%
Na,O 0.08%
KO 0.66%
Loss on ignition 6.65%
30
Total 98.17%
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: gigzg z 8 gagglgcf)og&/b ((&)!CSaQ‘V‘g&%l&Gﬁ(?g( test, p?c;l' lfé%f‘arggm g}?trac% gw%)ng agx)ASSI'M
D1500 color of greater than 4.5; and
b) contacting the white oil feedstock from step a) with a non-regenerable
acid-activated clay to produce a white oil which, when subjected to the
10 RCS test, produces an acid extract having an ASTM D1500 color of less
than about 2.5.

19.  The process according to Claim 18 wherein the acid-activated clay is an

acid-activated calcium bentonite.

20.  The process according to Claim 19 wherein the acid-activated calcium bentonite

15 has the following properties:
Bulk density 450 - 650 g/l
Free moisture (2h,110°C), % max <8%
Loss on ignition (2h, 1000°C), % <12%
pH (10% suspension, filtered) 22-3.2
Free Acidity 2.5 -3.5 mg KOH/g
Total Acidity, mg KOH/g 8.0-13.0mg
Surface area 200 - 300 m%/g
Micropore volume (0-80 nm) 0.25-0.40 ml/g
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on igni
10 pH (10% suspension, filtered) 2.4-3.0
Free Acidity, mg KOH/g 2.7-3.3
Total Acidity, mg KOH/g 9.0-12.0
Surface area, m%/g 230-250 m
Micropore volume (0-80 nm), 0.30-0.35
15 Particle size >90 wt % through 20 mesh
(850 pm)
<10% through 60 mesh
(250 pm)
20 Chemical Analysis (average values)
SiO, 71.86%
AlLO; 14.07%
Fe O3 2.75%
25 CaO 0.64%
MgO 1.46%
Na,O 0.08%
K:0 0.66%
Loss on ignition 6.65%
30
Total 98.17%

22.  The process according to Claim 18 wherein the regenerable sorbent is bauxite.

35 23 The process according to Claim 18 wherein the white oil feedstock is a
technical grade white oil and the white oil is a USP grade white oil.
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25.  The process according to Claim 24 wherein the while oil feedstock is a technical
grade white oil and wherein the white oil is a USP grade white oil.
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