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containing less than about 25 % oil in wax.
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The present invention is directed to an casily biodegradable low viscosity, low Noack volatility lube oil material having a viscosity
index (VI) in the range of about 110-145, >98 % saturates useful as lube cil basestock, automatic transmission fluid (ATF) basestock or
blending stock. The lube oil material is produced by the isomerization of a wax feed having a viscosity of from 4 to 10 cSt at 100 °C and
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aut onot kv@ and commerci al vehicle service. The friction nodified and non-
friction nodified fluids ae generally simla in tieir basic requirenents;
hi gh therna and oxidation resistace, |low teperature fluidity, high
conpatbility, -2- foamcontrol, corrosion control and anti-wear
properties. BYOMBRs of fluids have similr fiction proper FFEUSIO3IR

- sliding speeds. Different automatic transhfssi on manufacturers do require
somewhat different properties in the fluids used as sliding speed
approaches zero (clutch Ioc‘3 ) peci fy that the AMs
used with their transm ssi ofs Sos =ttion coefficient
(i.e., nore slipperiness) mhlle others want an increase in friction
coeff|C|ent ATFs contaln detergents, dispersants, anti-wear, anti-rust,
friction nodi i EDON) agents. The filly formulated fluid must
be conpatible mnth synthetlc rubber seals used in automatic transm ssions.
Current fully-fornmul ated ATF s have ki nematic V|sc05|ty (cSt) bet ween 30

and 60 at 400C, bet Ween-gﬂgqﬂgmg, tng%ﬂﬁ do@itﬂ mgﬁ;com ty
of 200 poise at about -30 to about -45@? poi se at about -26to
-40[ err] C, anViséosityIndex-(VD) lubetoil materials uséfinlias light lebridatng oil basestocksit s

gg%%? ggfgfe?ﬁg$ﬁuﬁ.150 ao abou1"220!er!C. Eoer,%gkﬁmdeﬁ*ﬁfg agqst -36 to

blending stocks and to the formulated products produced using such stocks.

DESCRIPTION OF THE RELATED ART

Wax isomerate oils are a developing, high quality alternative to
mineral oils as lube basestocks. Such oils have found application in a variety of
uses such as passenger car motor oils and greases.

Wax isomerate oils and methods for their preparation are described
in mumerous patent references including USP 3,308,052; USP 5,059,299; USP
5,158,671; USP 4,906,601; USP 4,959,337; USP 4,929,795; USP 4,900,707,
USP 4,937,399; USP 4,919,786; USP 5,182,248; USP 4,943,672; USP
5,200,382; USP 4,992,159; USP 4,923,588; USP 5,200,426; USP 5,135,638;
USP 5,246,566; USP 5,282,958; USP 5,027,528; USP 4,975,177; USP
4,919,788,

Automatic transmission fluids (ATF's) are divided into two main
groups, friction modified fluids and non-friction modified fluids and are used in
automotive and commercial vehicle service. The friction modified and non-
friction modified fluids are generally similar in their basic requirements; high
thermal and oxidation resistance, low temperature fluidity, high compatibility,



and an operating tenperature range between about -35 to about 80QC. Asthe
performance requirements of ATF' s increase, basestocks other tm mineral oi
wi |l have to be considered; however, in addition to neeting additional and
i ncreangy stwOMg@as2 operati ng and performance specifi cati goroshosiizl be
desirable, if not absolutely necessary that fAture lubricating oil product
such as notor |ube oils, automatic tisséda fluids, etc., be environnenty
friendly, as evidenced by high biodegradability. - SUMARY OF THE | NVENTI ON
This invention relates to a nethod of malng a wax i sonerate oil characterd

by havi ng a \fos@wontrgl, cerresiemcenirol and anti-weacpioperties.aBothotypes of fiwids k

vol atility aty, 250C .of f.rom 10 ta 40,,.8 W.SCOSIity i x of from 110 to 160,
-3 - a satur %#F@H?ﬁ‘ﬁ‘rmgﬁ"% g‘)ﬁ%ﬂ’eﬁ%oﬁﬁfﬂﬁﬁw"ess t han
-20C whi ch cGighgintsfont féljﬁ‘ii'é’&ﬂn i '

mutidpersdo &mnﬂ&aﬂtw i 1ing point
of from 400 to 5000C and having a standard deviation“(a) of about 20 to
4530, cont ai rfluids wsetl assliding speed2ppraschesaero (chteln lpck-up).s Somemyanut f r om 4- 10

280 to 400C, AT ULy Gt P ATHB GRL Ih S Feipsions BHIGHBTSEt gns

rate of fromip@Hctich coeffent@e., more slipperiness) while others want an increase in
friction coefficient. ATF’s contain detergents, dispersants, anti-wear, anti-rust,
friction modifiers and anti-foaming agents. The fully formulated fluid must be
compatible with synthetic rubber seals used in automatic transmissions. Current
fully-formulated ATF’s have kinematic viscosity (cSt) between 30 and 60 at
40°C, between about 4.1 to 10 at 100°C; Brookfield viscosity of 200 poise at
about -30 to about -45°C, 100 poise at about -26 to -40°C, and 50 poise at about -
21 to about -35°C; flash points (COC) between about 150 to about 220°C; pour
point between about -36 to 48°C, Color (ASTM) between about 2 to about 2.5;
and an operating temperature range between about -35 to about 80°C.

As the performance requirements of ATF’s increase, basestocks
other than mineral oil will have fo be considered; however, in addition to
meeting additional and increasingly stringent operating and performance
specification, it will be desirable, if not absolutely necessary that future
lubricating oil product such as motor lube oils, antomatic transmission fluids,
etc., be environmentally friendly, as evidenced by high biodegradability.

SUMMARY OF THE INVENTION

This invention relates to a method of making a wax isomerate oil
characterized by having a viscosity of from about 3.0 to 5.0 cSt at 100°C, a-
Noack volatility at 250°C of from 10 to 40, a viscosity index of from 110 to 160,



H21 bbl and a flow velocity of fiomO0.1 to 2.0 LHSV, isonerizing the hydro-
treated wax over an isonerizatifon catalyst to a | evel of conversion of at

| east 10% conversion to 370C- HVAC topping), fractionating he resulting

i somerate to r@¥MIBS2, fraction having a viscosity in the raffeUSERIF2 3. 0
to 5.0 ¢St at 100[err]C and boiling above about 340[err]C, and dewsaxng the
recovered fraction. In another enbodi nent, ~3this invention is based on the
di scovery that for an i soparaffinic basestockl there is a relationship

he T Sopar af 1| ok shses opted? gl eiﬁﬁ?&f‘m@aﬁ&é@@#&%ﬁ%@%&?@éﬂ or

ATF's. The rel a&a,ﬁ?ﬁgys &?ﬁw ReaxciSiivitigl #melh boilixg Point of Glont-or
ATF's, P should not exceed hus, this invention al so co%cerns an
i sopar af fini ¢ bd8@tx S00°Candihawing of standard deviation: (o) of about 2040 457C, fcontaining v ng

car bon | ndex ( FAsSmat b H0%6 cik wtiayings °I@%5§e¥&9@%3&§taﬁf@°ca€%¢80§ree
FC, d
transmpgzi ggtfleufﬁsggén%ﬁ%ﬁﬁg a naj or g%on of an |?§ge§§a ?'ér’l basestock

havi ng a vi scosbeSM[Wﬁm,WE@rogmmwrdtaofﬁ'oﬁlmtoaﬁ;ﬂﬂ(hSGEl
such that the product, P.. in the equatian \V) 00) FCl doe‘i’égy;hexceed
50: and a mi nor Ha{bbl andha Sow.yeloity f%‘!“ﬂek‘&g?e Bne of

pour point depr g2 53 twax dvef &5 isbiherization catalyst to a level ofconversmn of at least
10% conversion to 370°C- (HIVAC topping), fractionating the resulting
isomerate to recover a fraction having a viscosity in the range about 3.0 to
5.0 ¢St at 100°C and boiling above about 340°C, and dewaxing the recovered
fraction.

In another embodiment, this invention is based on the discovery
that for an isoparaffinic basestock, there is a relationship between the viscosity
of the basestock at 100°C (V100) and the structure of the isoparaffin, i.e., its
"free carbon index" (FCI) that is prepared for ATF’s. The relationship is
expressed by the equation P = (V100)? FCI. For ATF’s, P should not exceed 50.
Thus, this invention also concerns an isoparaffinic basestock suitable for an
automatic transmission fluid having a viscosity at 100°C (V100) equal to or
greater than 3.0 ¢St and a free carbon index (FCI) such that the product, P, in the
equation P = (V100)? FCI, does not exceed 50.

Yet another embodiment concerns an automatic transmission fluid
comprising a major portion of an isoparaffinic basestock having a viscosity at
100°C, (V100), greater than 3.0 ¢St and a FCI such that the product, P, in the
equation P = (V100) FCI does not exceed 50; and a minor portion of an
additive package comprising at least one of pour point depressant, viscosity



-4- index inproves, flow inprover, detergents, inhibitor, seal swelling
agents, anti- rust agents and aanfoami ng agents.. These and ot her

enbodi nents of the invention will be described in detail below BRIEF
DESCRI PTI ON Wb 99/4#832DRAW NGS Fi gures 1(a) and (b) are grapheradiemsig t he

rel ati onshi p between Brookfield viscosity and viscosity index currently
accepted in the industy, that is, that Bgeokfield viscosity goes down as VI
goes up. Figure 2 is a graph showing the rel ationship which exists between
t he Noack volatility and viscosity of three oil sanples nmade by hydroi som
150N wax sanpindex improves, flomeimptoverodetergents, inhibitors)seal swelling agents, @oti- di f f ent
wax hydrotreadng conditjons have on . that relationship. Figure 3 is a graph
showi ng t hat BFgMWMWu nfl uenced by isonerization conversion
| evel, isonerae frationation cut point and that contrary to conventi onal
under stadi ng, for the products of the present invention Brookfield

vi scosity goes down (i Theseansdother ésibogliments| ofithe iivention will be descsibed mmt i ¢
represive of agr.?%elio‘svopar affins having a different Free Carbon | ndex.

BRIEF DESCRIPTION OF THE DRAWINGS

Figures 1(a) and (b) are graphs showing the relationship between
Brookfield viscosity and viscosity index currently accepted in the industry, that
is, that Brookfield viscosity goes down as VI goes up.

Figure 2 is a graph showing the relationship which exists between
the Noack volatility and viscosity of three oil samples made by hydroisomerizing
150N wax samples having three different oil contents and the effect different
wax hydrotreating conditions have on that relationship.

Figure 3 is a graph showing that Brookfield viscosity is influenced
by isomerization conversion level, isomerate fractionation cut point and that
contrary to conventional understanding, for the products of the present invention
Brookfield viscosity goes down (improves) as VI goes down.

Figure 4 is a schematic representative of three isoparaffins having a
different Free Carbon Index.



DETAI LED DESCRI PTI ON OF THE RNVENTI ON The present invention is directed to
a nmethod for making a | ow viscosity |ube oil nmaterial having a saturates

content greater ham 98% saturates and useful as a light |ubri
base stock or MARHYPhg stock for passenger car motor oils ar"&ﬁﬁ}gg% 7éuty
di esel oils, and especially useful as an gutomatic transm ssion fluid (ATF)
basest ock prodw ng a formul ated ATF havi ngya Br ookfi el dviscosity of |ess
than about 10,000 cSt -40[err]C. The lube oil material nmade by the nethod
according to t ' hi gh bi odegradability,
its | ow viscos @f@ﬁ?ﬁ“u R turate content. The | ube
oil material's bi odegradablllty as determ ned by the CEC-L-33-82 test is

greater than about 70% % preferably greater than about g qore_preferably
greater than about 85% '5&; meag %QI H‘g

CEC- L-33-82 test est in
Eur ope for det é’?sﬁf’ﬂﬁ'ni& it %‘%ﬁ&x@&&%gwww%ﬂsﬁ@a
measure of pri gRAsdfuPACOHATabiicatinR dnd Bhieitock dibléiRtiigatock for pabsengexi hyl ene
CH stretch in the infared (IR) spectrum of the rraterlal The test is
car motor oils and heavy duty diesel oils, and especially useful as an automatic
transmission fluid (ATF) basestock producing a formulated ATF having a

Brookfield viscosity of less than about 10,000 cSt -40°C.

The lube oil material made by the method according to the
invention is characterized by its high biodegradability, its low viscosity, low
Noack volatility and high saturate content.

The lube oil material’s biodegradability, as determined by the
CEC-L-33-82 test is greater than about 70%, preferably greater than about 80% ,
more preferably greater than about 85%, most preferably greater than about
90%.

The CEC-L-33-82 test (hereinafter CEC test) is a popular and
widely used test in Europe for determining the biodegradability of material. The
testis arheasureofprimarybiodegradaﬁonandfollowsthe decrease in the
methylene C-H stretch in the infrared (IR) spectrum of the material. The test is
an acrobic aquatic test which utilizes microorganisms from sewage plants as the
waste digestion innoculum. Because of the inevitable variability in the micro-
organisms, direct comparisons of data generated using microorganisms from
different sources (or even the same source but collected at different times)
should not be undertaken. Despite the variability, however, the CEC test is
valuable as a statistical tool and as a means for demonstrating and observing



an aerobic aquatic test which utilizes mcroorgani sms fromsewage plants as
t he waste digestion innoculum Because of the inevitable variability in the
m cro- organi sms, direct conparisons of data generated using mcroorgani sns
fromdifferwos8mazces (or even the same source but col | eparAgSIND3ITm f f er ent
times) should not be undern. Despite the variability, however, the CEC test
is valuable as a statistical tool and aé-a neans for denobnstrating and

observi ng bi odegradation trends. In absolute terns, however t he CEC
test is enployed to determ ne whefher a waste or, oi] neets an sses t he
Ger man " Bl uebiadegradation trmds: m{ m ?d?sé %0r gani sm

source, tie glimhe SR b Sl ngasm@ﬁs I?H
transm ssi on ul an ydraultc oils In e future wll hav to neet

i ncreasi ngy mmwmhpmmemﬁatregmmﬂdfmmmsﬁmm thewilorscosities
and hi gh bi odegradab| it Current |y ATFs nmust neet a Brookflield viscosity
of about 15, wastedsB0%bio }'C 2bd#ys:n the future Brookield viscosities

| ess than 15,000 cSt, and preferably | ess than about 10,000 cSt at
-40[err]Cwill be requi red with those oils exhibiting CEC bi odegradability

of 80 and hi gher. PAO gut6matietinsmissién fuids Bdhydraalicloils indhes futmeswill about
3600 depending of the additive package but have hi odegr adahi |&y in the 50
to 80 range. have to meet increasingly severe requirements, including lower Broo

viscosities and high biodegradability. Currently ATF's must meet a Brookfield

viscosity of about 15,000 cSt at -40°C but in the future Brookfield viscosities

less than 15,000 cSt, and preferably less than about 10,000 cSt at -40°C will be

required with those oils exhibiting CEC biodegradability of 80 and higher.

PAO’s currently exhibit Brookfield viscosities of about 3600 depending of the

. additive package but have biodegradability in the 50 to 80 range.

It has been unexpectedly discovered that formulated ATF's using
“basestock prepared according to the teaching of the invention exhibit Brookfield
viscosities below about 10,000 provided the product, P, in the equation P =
(V100)* FCI is less than 50, where V100 is the viscosity at 100°C of the
isoparaffinic basestock and FCI is the free carbon index of the basestock. Ina
preferred embodiment, P is in the range of 15 to 45. The “Free Carbon Index™ is
a measure of the number of carbon atoms in an isoparaffin that are located at
least 4 carbons from a terminal carbon and more than 3 carbons away from a
side chain. Therefore, in Figure 4 structure A has 8 carbon atoms which meet
this criteria and hence A has a FCI of 8. Similarly, structures B and C have
FCI’s of 4 and 2 respectively. The FCI of an isoparaffin basestock can be
determined by measuring the percent of methylene groups in an isoparaffin
sample using *C NMR (400 megahertz); multiplying the resultant percentages



It has been umexpectedly discovered that fonnul ated ATF s usi ng basest ock
prepared according to the teaching of the invention exhibit Brookfield

vi scosities bel ow about 10,000 provided the product, P, in the tion P =
(V100)2 FC | QWM 19y 50, where VIOO is the viscosity at ¥ s&&%}'e of
the isoparaffinic basestock and FCl is the,free carbon index of the
basestock In a preferred enbodi nent, P is"(ﬁ the range of 15 to 45. The
"Free Carbon Index" is a neasure of the number of carbon atons in an

i soparaffin th !/gﬁﬁ%ﬁ%ﬁg I ﬂnﬁ;@ipﬁﬂn &té:ﬂﬁﬁ@dlgiAS?M)O” and
nore than 3 car otﬁésg y Trom es??@éhc arn. grsé‘?l rr@e, In Figdre 4 stuctre
A has 8 car bon pésoMethud 2502wd!diviling t8r100cr i a andhence A has aFCl of 8.

Simlarly, strctures B and C have FCI'"s of 4 and 2 respectively. The FC of

an isoparaffin basestock can be determ ned by nmeasuring he percent of

met hyl ene groups in an i ‘égﬂﬁp lﬁngﬂ.sngl b%@ B rtz);
mul tiplying the resul tan?ﬂggrt%?n agesg[il -1 - §/ﬂ‘§§e ca é:‘ﬁl gt ed average
car bon nunber cinalysis usingl 400IMEE: speorombter. \Sllvofmal platalfifimi With 2ahon di vi di ng

by 100. The FClI is fither explained as foll ows based_on 13C NMR anal ysi s
usi ng a 400 Miwsphess greater than (o have oply fiyenon-equivalcpt ons

comresponding to the terminal methyl carbons (o) methylenes from the second,
third and forth positions from the molecular ends (B, v, and 5 respectively), and
the other carbon atoms along the backbone which have a common chemical shift
(¢). The intensities of the a, B, v, and 5 are equal and the intensity of the &
depends on the length of the molecule. Similarly the side branches on the
backbone of an iso-paraffin have unique chemical shifts and the presence of a
side chain causes a unique shift at the tertiary carbon ( branch point ) on the
backbone to which it is anchored. Further, it also perturbs the chemical sites
within three carbons from this branch point imparting unique chemical shifts

(o', B, and ¥').

The Free Carbon Index (FCI) is then the percent of s methylenes
measured from the overall carbon species in the *C NMR spectra of the a
basestock, divided by the average carbon Number of the basestock as calculated
from ASTM method 2502, divided by 100.

Figure 3 presents the relationship which exists between Brookfield
viscosity at -40°C and conversion to 370°C- including Viscosity Index for a
" number of sample fractions of isomerate made from wax samples hydrotreated at
different levels of severity. The oils of different viscosities are recovered by
taking different fractions of the obtained isomerate. As is seen, Brookfield -



nunbers greater than C9 have only five non-equival ent NVR adsorptions -
corresponding to the term nal nethyl carbons (a) netiylenes fromthe
second, third and forth positions fromthe nol ecul ar ends ([err]

respectivel Wwooesmis2t he ot her carbon atons al ong the backb®aBuUs#e0sti2 have a
common chem cal shift ([er]). The intensities of the [err] are equal and
the intensity of the & depends on the | efigth of the nolecule. Sinmlarly the
si de branches on the backbone of an iso-paraffin have uni que chem cal
shifts and the presence of a sjde chain_cause ._uaé ue s

[ ft.at ¢
tertiazy car bwiscqsityimpeayes(icatdepreases) at Vissosty. E’h%s?%luﬁ ﬁored.

Further, it also r . ec‘ﬁws&wﬁ? b Ol 4. bons fromthis
branch poi nt #@?QB&P&W*E‘& TR P oy 2 ngrériﬁ]{lmﬁhqg& ree Carbon
Index (FCl) is then the percent of r nethylenes neasured fromthe overall

carbon species in the [err] C NVR spectra of the a basestock, .divided by the
average carbon Nurmber dfhetlnbe ojkmateriol of the preseatinventionis prepas$Wnet hod 2502,

di vided by 10Q. ,Fi qur r l 3t} i ' ' bet ween

B ookt el 4 vi Ceispisfibelpne RoRRCRRE whlh dafite B b vk, Sthgha OO 100
I ndex for a ”ﬂéﬁbiémﬁfsla%kl%k%bﬁiﬂw &W Bydrocmben bilgwraax sanpl es
hydrotreated at different levels o se]\’/yerit_. The oils of different

vi scosities asyntheticovax schias thas prodygced TropselnBRrogessusEoht ai ned
i sonerate. As iS, seen, Brookfield o _
= e /S synithests gas.

The wax feed is selected from any natural or synthetic wax
‘exhibiting the properties of a 100 to 600 N wax, preferably a 100 to 250 N wax,
having a mean boiling point in the range of about 400°C to 500°C, preferably
about 420°C to 450°C and having a standard deviation () of about 20 to 45°C,

- preferably about 25°C to 35°C and containing about 25% or less oil. Waxes

'+ having viscosity at 100°C in the range of about 4 to 10 cSt are appropriate feeds
for conversion by hydroisomerization into the low viscosity lube base stock
material of the present invention.

Wax feeds secured from natural petroleum sources (i.e., slack
waxes) contain quantities of sulfur and nitrogen compounds which are both
undesirable in the final lube oil material produced (as well as any formulated
product made using the material) and are known to deactivate isomerization
catalysts, particularly the noble metal isomerization catalysts such as platinum
on fluorided alumina.

It is, therefore, desirable that the feed contain no more than 1 to 20
ppm sulfur, preferably less than 5 ppm sulfur and no more than 5 ppm nitrogen,
preferably less than 2 ppm nitrogen.



vi scosi ty inproves (i.e., decreases) as ViscositY Index decreases. This is
just the opposite of what is the current nderstanding of those skilled in
the art. The lube oil material of the present invention is gr y
hydr oi soneri zMXP?41332x feed which can be eider a natrl wax, R@ﬁ'aﬁg@glé
petrol eum sl ack wax obtai ned by sol vent degvaxng hydr ocar bon oils, or a
synthetic wax such as that produced by the”Fi scher Tropsch process using
synthesis gas. The wax feed is selected fromany natural or synthetic wax
exhibiting the properties of a 100 to 600 N wax, preferably a 100 to 250 N
wax, having a nean boiling point in the range of about 400C to 5000C,
prefrably about 4200C t 0TéaChievetidsé endsthe feedican e hydnbtreatediifmecessayy tof
about 20 to 45-C, preferabl y .about 250C to 350C and contai ni ng about 25% or
less oil. Waxegeduogithesulfurssdinityogen coBlems. i n the range of about 4 to 10 cSt
are appropriate feeds for conversion by hydroi sonerization into the | ow
viscosity lube base stock material of the present invention. Wax feeds
secured from natural petwaﬁﬁgeﬁeseééﬂmall@ﬁig n? raldgidictreating
quantifies of sulfur and nitrogen conpounds which are th undesirable in
the final |ube catdlystsuch asNi/Moenelumina ColMoronaluming, CoMiMaranalpmict

made using the Bt RE 8o, K843 HDRY HOR -6 2l E a1 58P Bt b&ﬁysts as
described in USP 5,122,258 can also be used and are preferred.

Hydrotreating is performed at temperatures in the range 280°C to
400°C, preferably 340°C -380°C, most preferably 345°C -370°C, at pressures in
the range 500 to 3,000 psi H; (3.45 to 20.7 mPa), at hydrogen treat gas rate in
the range 500 to 5,000 SCF/B (89 to 890 m* of Hy/m® of oil), and at flow
velocity of 0.1 to 2.0 LHSV.

When dealing with feed wax having oil contents greater than about
5% oil in wax (OIW) it is preferred that the hydrotreating be conducted under
conditions at the more severe end of the range recited, i.e., for wax feeds having
OIW greater than about 5% hydrotreating is preferably conducted at tempera-
tures in the range 340°C -380°C with the higher temperatures in the range being
employed with the higher oil content waxes. Thus, for wax feeds having about
10% OIW hydrotreating at a temperature of about 365°C is preferred as
compared to hydrotreating at 345°C which is generally sufficient for wax feeds
of lower oil content (3-5% or less). This is especially true when the object is to
produce a product meeting a specific product specification. Thus if the goal is to
produce a lube material suitable for ATF application having a kinematic
viscosity of about 3.5 ¢St at 100°C and a Noack volatility of about 20 at 250°C
and a pour point of about -25°C from a feed having more than 5% OIW wax



catal ysts, particularly the noble netal isonerization catalysts such as
platinumon fluorided alumna. It is, therefore, desirable that the feed
contain no nore than | to 20 ppmsul fur, preferably less than 5 ppm sul fur
and no nore WRA4832Hpm nitrogen, preferably | ess than 2 pronvisssamyen.

-9- To achieve these ends the feed can be hydrotreated if necessary to
reduce the sulfur and nitrogen contentsslMydrotreating can be conducted
usi ng any typical hydrotreating catal yst such as Ni/M on aluma, Co/M on

al um na, Co/ N,/ Nb, qn al upm na, e.g.,. KF-84Q, KF-843, HDN- 30, HDN- 60,
Criteria C—4lf°PM, HMWE‘%MM@%&@M@M@?@S@ can al so
be used and %}5&& " o?%%&%gﬂg,gg ﬁormed at tenperatures in

t he range 280@% 0 S'Bf’gérjrﬁ . preferably E#gér]c -380[err] C, nost

preferably 345[err]C -370C, at pressures in the range 500 to 3,000 psi H2

(3.45 to 20.7 nPa), at hydrqogen treat_gas rate in the range 500 to 5, 000
SCFIB (89 to 890 n8 of ated feed is thengontactngd with s jsolpegizatipm (o 2. 0

LHSV. When deglshigg didedyhiRaPhybisbiklibitiod donfRBheR sthibe ! Shvirdigh 2bou!
level of less than 75% conversion to 370°C- (HIVAC topping), preferably about
35%-45% of conversion 370°C-, Conditions employed include a temperature in
the range, about 270°C to 400°C, preferably about 300°C to 360°C, a pressure in
the range about 500 to 3000 psi Ha, (3.45 to 20.7 mPa), preferably 1000 to 1500
psi Hy (6.9 to 10.3 mPa), a hydrogen treat gas rate in the range about 100 to
10,000 SCF H./B (17.8 to 1780 m*/m®), and a flow rate of about 0.1 to 10 v/v/hr,
preferably about 1 to 2 v/v/hr.

The isomerate recovered is then fractionated and solvent dewaxed.
- The fractionation and dewaxing can be practiced in any order, but it is preferred
that the dewaxing follows fractionation as then a smaller volume of material
needs to be treated.

The isomerate is fractionated to recover that fraction having the
desired kinematic viscosity at 100°C. Typically, the factors affecting fractiona-
tion cut point will be degree of conversion and oil-in-wax content.

Dewaxing is practiced using any of the typical dewaxing solvents
such as ketones, e.g., methyl ethyl ketone, (MEK), methyl isobutyl ketone
(MIBK), aromatics hydrocarbons, e.g., toluene, mixtures of such materials, as
well as autorefrigerative dewaxing solvents such as propane, etc. Preferred
dewaxing solvents are MEK/MIBK used in a ratio of about 3:1 to 1:3 preferably
50:50, at a dilution rate of on feed about 4 to 1, preferably about 3 to 1.



5%oil kn wax.(OW it is preferred that the hydrotreating be conducted
under conditions at the nore severe end of the range recited, i.e., for wax
feeds having O Wgreater than about 5% hydrotreating is preferably

- conducted at tW@P¥HE2 tures in the range 3400C -380C with t heCHYIHEIT2
tenperatures in the range being enployedw th the higher oil content waxes.
Thus, for wax feeds having about 10% 01W‘h§/’d'rotreati ng at a tenperature of
about 365[err]Cis preferred as conpared to hydrotreating at 345[err]C
which is generally sufficient for wax feeds of |lower oil content (3-5% or

|l ess). This is especially true when the object is to produce a product

nmeeting a specific produqqlewgq W@W&éggoﬁqﬂimﬂa’mmce a
| ube material suitable for ATF application having a nematic viscosity of
about 3.5 cSt asndlld®@rand a Noack volatility of about 20 at 250[err]C and a
pour point of about -25[err]C froma feed having nore than 5% O W wax -
10- feed, in high yield, it is preferred that the feed be hydrotreated at

above 345[err] C prefera jcfatedEtoreCoves thaf pi¥lioh boflinkibdve. The
hydrotreated feed is then cont actteegp an 1sonerization catal yst under

t pi cal hydr oi soslrut 3409C(3402C dut poink). to achi eve a conversion |level of |ess
t han 75% conversion to 370C (H VAC topping), preferably about

Hydroisomerization, as previously stated, is conducted so as to
achieve wax conversion of 20 to 75% to 370°C- material, preferably wax
conversion of 35%-45% to 370°C- material as determined by HIVAC topping. -

The isomerization catalyst component can be any of the typical
isomerization catalyst such as those comprising refractory metal oxide support
base (e.g., alumina, silica-alumina, zirconia, titanium, etc.) on which has been -
deposited a catalytically active metal selected from the group consisting of
Group VI B, Group VII B, Group VIII metals and mixtures thereof, preferably
Group VIII, more preferably noble Group VIII, most preferably Pt or Pd and
optionally including a promoter or dopant such as halogen, phosphorus, boron,
yttria, magnesia, etc., preferably halogen, yttria or magnesia, most preferably
fluorine. The catalytically active metals are present in the range 0.1 to 5 wt%e,
preferably 0.1 to 3 wt%, more preferably 0.1 to 2 wt%, most preferably 0.1 to
1 wt%. The promoters and dopants are used to control the acidity of the
isomerization catalyst. Thus, when the isomerization catalyst employs a base-
material such as alumina, acidity is imparted to the resultant catalyst by addition
of a halogen, preferably fluorine. When a halogen is used, preferably fluorine, it
is present in an amount in the range 0.1 to 10 wt%, preferably 0.1 to 3 wi%,
more preferably 0.1 to 2 wi%, most preferably 0.5 to 1.5 wt%. Similarly, if
silica-alumina is used as the base material, acidity can be controlled by adjusting



35% - 45% of conversion 370C. Conditions enployed include a tenperature in
the range, about 270[err]C to 400C, preferably about 300C to 360C, a
pressure in the range about 500 to 3000 psi H2, (3.45 to 20.7 nPa),
preferably 009418321500 psi H2 (6.9 to 10.3 nPa), a hydr ogerusssmaizzgas rate
in the range about 100 to 10,000 SCF HB (17.8 to 1780 nB/nB), and afl ow
rate of about 0.1 to 10 v/v/hr, preferady about 1 to 2 v/v/hr. The

i somerate recovered is then fiactionated and sol vent dewaxed The

fracti onaton and dewaxjng can be practiced jn any order, but it js

preferred thathe MWW&@@S aslopent sych ayifria.ormagnesia ol une of

;nri:[ag'[: gln R:S?ﬁhitc@ egsﬁgé’g%nena | C VI scom?aé%ggﬁﬁs&%l ca?l yve{ htehat

factors affecpamizmsmold&mwmmmsbd) be degree of conversion and
oi | -in-wax content. Dewal ng |s practiced using any of the typical dewaxng
sol vents such as ketones, e.g., nethyl ethyl ketone, (I\/EK) nmet hyl 1 sobutyl

ket one (M BK), aromati . such
materials, as well as %%ﬁﬁ%ﬁ%ﬁ%ﬁ@o ven S su gé pr opane,
etc. Preferr  feflerted todehein 7 detériined Usrthe afthdd described i “Hydadout 3: 1
to 1.3 preferably 50: 50, at adllutlonrate of on feed about 4 to 1,

pref erably aliBransfer and @lefin Isomerization as Tools to Characterize Liquid and Solid

Acids”, McVicker and Kramer, Acc Chem Res 19, 1986, pg. 78-84.

This method measures the ability of catalytic material to convert
2-methylpent-2-ene into 3 methylpent-2-ene and 4 methylpent-2-ene. More
acidic materials will produce more 3-methylpent-2-ene (associated with

~ structural rearrangement of a carbon atom on the carbon skeleton). The ratio of
~ 3-methylpent-2-ene to 4-methypent-2-ene formed at 200°Cis a convenient

measure of acidity.

Isomerization catalyst acidities as determined by the above
technique lies in the ratio region in the range of about 0.3 to about 2.5,
- preferably about 0.5 to about 2.0.

For a number of catalysts, the acidity as determined by the
McVicker/Kramer method, i.c., the ability to convert 2-methylpent-2-ene into
3-methylpent-2-ene and 4-methylpent-2-ene at 200°C, 2.4 w/h/w, 1.0 hour on
feed wherein acidity is reported in terms of the mole ratio of 3-methylpent-2-ene
to 4-methylpent-2-ene, has been correlated to the fluorine content of platinum on
fluorided alumina catalyst and to the yttria content of platinum on yttria doped
silica/alumina catalysts. This information is reported below.



The dewaxing ks conducted to achieve apour point of about -20C and | ower.
The isonerate is fractionated to recover that portion boiling above about
340[err] C (34%” C cut point). Hydroisonerization, as previously stated,
i s conduct ed achi eve wax conversion of 20 to 75%td’c§ﬂﬁ9é?§‘T’C-
material, preferably wax conversion of 35%45%to 370[err]C material as
determ ned by HI VAC topping. The isoneri zaldon cat al yst conponent can be
any of the typical isonerization catalyst such as those conpri sing
refratory metal oxide supp@kt  Dbasee&: d. L . Si | lsea- )
zirconia, titanium etc. %ﬂ%ﬁ&@%@%@ﬂ@#%wﬂ%& ly
active netal sejegglged fromthe group consisting of Goup VI B, Goup VIl B,
Goup VIl netals and m xtures thereof, preferably Goup VIII, nore
preferably noble Goup VIII, nost preferably Pt or Pd and optionally
I ncluding a pronoter or h as hal ogeny,. on, yttria,
magnesi a, etc., preferablq‘o . yttria %‘g%@w%eferabl y
fluorine. The catalyticallygs§tive netals are pr@®nt in the range 0.1 to 5
we, preferably 0.1 to 3 wtg7gore preferably 0. %0 2 w% nost preferably
0.1 to 1 wo. The pronoters 86\d dopants are usedltso control the acidity of
the isonerization catal yst %s, when t he isomer{z tion catal yst enploys a
base- material such as al um %g,to t hbe resultant

0. 1 (mterpoli'ate(i)

catal yst by addition
Acidity of 0.37. Pt on yttria doped silica/alumina initially

acidity is inpar

comprising 25 wt% silica:
Yitria Content (%) Acidi cVicker/Kramer
4.0 0.85
9.0 0.7

It is taught in U. S. Patent 5,565,086, which teaching is
incorporated herein by reference, that a preferred catalyst is one made by
employing discrete particles of a pair of catalysts selected from those recited
above and having acidities in the recited range wherein there is an about 0.1 to
about 0.9 mole ratio unit difference between the pair of catalysts, preferably an
about 0.1 to about 0.5 mole ratio and difference between the catalyst pair.

For those alumina based catalysts which do not exhibit or
demonstrate acidity, for example, as a consequence of their having little or no
silica in the support, acidity can be impacted to the catalyst by use of promoters
such a fluorine, which are known to impact acidity to catalyst, according to
techniques well known in the art. Thus, the acidity of a platinum on alumina
catalyst can be very closely adjusted by controlling the amount of fluorine



of a hal ogen, preferably fluorine. Wen a hal ogen is used, preferably
fluorine, it ispresentin an anount in the range-0.1 to 10 w % preferably
0.1 to 3 WmM% nore preferably 0.1 to 2 wt% nost prefibly 0.5 to0 1.5 wt%
Simlarly, |womlisa-almna, is used as the base nmaterial , peéustbpszszzan be
control |l ed by adjusting -12 - the ratio of silica to alum na or by

addi ng a dopant such as yttria or magnesil4é-~whi ch reduces the acidity of the
silica-alunmina base material as taught on U S. Patent 5,254,518 (Sol ed,

McVi cker, Gates, M seo) The cat al éSt used can be_characterized in terns of

their aci dltymm% antp $he ontalyste Similariy; the low aciditt and-higk acidify t he net hod

Char acter | zo PRt BEACERR Sho Affcil ottt SRR dsRabavit ol 001 0, 0 oo 1o
1986, pg. 78- %orﬁnﬁdﬁﬁtd’ﬁhame%% 'df'sﬁdh@éatﬂ?kﬁiah‘befad rial to

convert 2-nethyl pent-2-ene into 3 nethylpen -2-ene and Ipent 2- ene.
More aci di ¢ iy eateflsontrol of the amountrofisilics a&ywiat ed with

Fatio of 3 Jﬁ{ﬁ%ﬁ%&”@%@%@ﬁ%@%@?%ﬁ@%@% s a
- conveni ent neghmiifia Gitalyst chn'bé-adjusted using a dopant such as rare earth oxides such as
yttria or alkaline earth oxide such as magnesia.

The lube oil material produced by the process is useful as a low
- viscosity lube oil base stock or blending stock. It is especially useful as an
automatic transmission fluid base stock.

Such base stock is combined with additives (adpack) to produce a
formulated ATF product. Typically automatic transmission fluid adpacks will
contain a detergent-inhibitor pack, a VI improver, seal sweller and a pour

- depressant. The amounts of these components in a given adpack varies with

. adpack used and with base stock. The treat level also varies depending on the
particular adpack employed. Typical adpacks currently used in the industry
include HiTec 434 which is a proprietary formulation of Ethyl Corporation.
Adpacks are typically employed in the range of from 5 to 30 wi%, based on ATF
fornmulation, with the balance being base stock.

Surprisingly, it has been discovered that, contrary to the teaching
in the art, in the present invention, Brookfield viscosity of the formulated ATF
product improves (zoes down) as the VI of the base stock decreases. This
behavior can be attributed to the base stock. Based upon the teaching of the
literature and data generated for more conventional base stocks, including
hydrotreated stocks and poly alpha olefins, one would have expected that to



| someriation catalyst acidities as detenined by the above technique lies in
the ratio region in the range of about 0.3 to about 2.5, preferably about
0.5 to about 2.0. For a nunber of catalysts, the acidity as determ ned by
the MVicker/ NQ®4§82hod, i.e., the ability to convert 2- netiGYSEUBIZ. ene

i nto 3-net hyl pent - 2-ene and 4- et hyl pent - 2- «fge at 200[err]C, 2.4 wh/w, 1.0
hour on feed wherein acidity is reported in"térnms of the nole ratio of
3-met hyl pent - 2-ene to 4-net hyI pent - 2- ene, has been correlated to the

fluori ne content 1:‘R.'l {‘h ,}a&% ?ﬁ?ﬂﬁkﬁw&f%
yttria cont ent ofl t| umon yttrra p|5|caaumna cat a >)§)ts quﬁls

information is rmwm&swmmduwm&mﬂmubmamwna at
different fluorine Ievels F Conte /2 AC|d|4§é (MeVi cker /[ Kr amer
0.5 (see Figures Ha)and t@)) Flg (b) is taken from Bioch, “The

(ll ﬁ ¢ ér Sol at ed) Effect of Basestock C%m%oglﬁon of Automatic Transmission %llﬁd
Performance”, NPRA FL 90-118, Nov. 1990, Houston, TX. In comparison, the
basestocks and formulated ATF products of the present invention, Brookfield
viscosities decrease as VI decreases (see Figure 3).

In the following examples various 150N slack waxes of differing
OIW contents were isomerized to product base stock materials for formulation
into formulated ATF products.

EXAMPLES
Example 1

150N slack waxes were hydrotreated over KF-840 catalyst at
345°C, 0.7 v/v/hr, 1000 psig (7.0 mPa) and 1500 SCF/min (42.5 m*/min)
hydrogen. The hydrotreated waxes were then isomerized over a PUF alumina
catalyst at 1.3 v/v/hr, 1000 psig (7.0 mPa), and 2500 SCF/min (70.8 m*/min)
hydrogen at the temperatures listed in Tables 1 and 2. The degree of conversion
and fractionation conditions are listed in the Tables. The isomerate so obtained
was dewaxed using a filter temperature of -24°C (to give a pour point of -21°C)
and a 50/50 v/v solution of methylethyl ketone/ methylisobutyl ketone. The
dewaxed oil was formulated as ATF with HITEC 434 and the properties of the
formulated fluid are also shown in the Tables:.



Acidity of O

. 37.

w%silica: Yttria Content (%

0.85 9.0

preferred catal yst

0

70t

Pt on yttria doped silica/alumna initially conprising 25

Acidity MVicker/Kraner 4.0
is taugh in U S. Patent
5, 565, 086, W ewIachi ng i s i ncorporated herein by referearusownsear a

I's one made by enploying discrete particles of a pair of

catal ysts selected fromthose recited aldéve and having acidities in the
recited range wherein there is an about 0.1 to about 0.9 nole ratio unit
di fference between the pair of catalysts

0.5 mole ratio and di fference betwee

| TABLEL

talyst pair.

referably an about 0.1 to about
For those al um na

based catal ysts which do not exhibit or denpbnstrate acidity, for exanple,

as a consequ

can be i npact

are known to
in the art.

cl osely adj.uw’mm(mﬁ

rree—of—t-rerr—hay-ng—tte—qr—ro—pHrTa T te-sTgpoTtaci di ty
RASESTQCK cat al yst by bise ofl pronpters bkuch fluerin whi ch
WERColedhls v, 1° 65 2 Mla 19869 1 5 1D sodC LN 1w} Tory
nogBSlhel a38turjt 366 {| BS% i he354 |-351- | 348
Cut Point (°C) 351 | 393 | 360 | 367
Conversion (HIVAC) 35 35 | 0 | 75 | so | 35 | 24
Wax Content (%) 89 | 122] 10 ] o | 145 |138]| 33
Viscosity, 40°C cSt 1272 | 1473 | 12.80 | 12.89 | 15.48 | 14.97] 15.05
Viscosity, 100°CcSt | 323 | 363 | 322 | 321 | 368 | 3.63 | 3.68
Viscosity Index 122 | 134 { n7 | s | 126 | 129 | 134
Pour Point (°C) 23 23 | 25 | 26 | 22 | 22 | 20
Noack Volatility 207 | 184 | 208 | 306 | 170 | 188 | 17.1
(250°C) % |
Free CarbonIndex (FCD)| 3.6 | 3.7 | 28 | 212 | 34 [ 37 | 44
levi00)2 FCI 376 | 488 | 20 | 218 | 46 | 488 | 59.6
" |FORMULATED ATF
{auTEC 434)
Viscosity at 40°C, cSt | 24.30 | 28.81 | 24.52 | 24.39 | 27.79 |27.26 | 27.09
Viscosity at 100°C,cSt | 630 | 6.83 | 630 | 630 | 693 | 6.83 | 6.90
 [Wiscosity Index 230 | 232 | 227 | 229 | 227 | 227 | 233
 |Pour Point, °C 53 | 52| 59 | 63 | sa | 52| a6
Brookfield Viscosity, | 3,980 | 5,870 | 3,360 | 3,170 | 5,930 7,680 |12,680
-40°cP




i ncorporated into the catalyst Simlarly, the low acidity and high acidity
catal yst particles can also conprise matrials such as catal ytic netal

i ncorporated onto silica alumna. The acidity of such a catal yst can be
adj usted by c¥@I¥4¥32control of the anount of silica incor po‘?‘éi"é??”?ﬂ?’o di e
. silica-alum na base or as taht in USP 5, 254, 51S, the acidity of starting a
- high acidity silica- alumna catalyst can bd7adjusted using a dopant such
as rare earth oxides such as yttria or akaline earth oxi de such as naesi a.
The |l ube oil material produced by the pro |5 useful as a | ow viscosity
| ube oil base stock or blending stock It mm ally usefil as an
automatic transm ssi phydiédl Proptatiés S BeskstocksaindCuirespomdifg Fornmdated AKF wi t h
additives (adpack) to produce a fornul ated ATF product Typically autonmatic
transm ssion fluid. adpacks will contain.a.detergentcionliciteGiudaskommgmmid

| nprover, seal sgbég&rﬁga pour depressant The anmounts of these
conponents in a ' t-r—adpack—used—amd— W T DasSe ST OCK.
The treat |evel aWas ContentofdS0N whxywi¥in-t he §%83.ti cul ar 9dpack enp?byed.
Typi cal adpackls curngtly used it he industzy,iaclude Hyjec 434 iqeh is a
proprietazy for nuﬁ&?‘rn&ﬁx‘ag'&'ﬁﬁ)cor por ati on. 3Aﬁpacks Ia_t‘%‘i-fypi cal \IMyMgrrpl oyed
in the range of fCgEPdint @CJO0 W % based on ATB6Oom ul at BB, with 1390bal ance
bei ng base stock. Surprisi nglégit has been discovered that contr to the

teaching in the aFenvyeEsion nt invention, ookfi el d’vi scosity”of the

fiomul ated ATF - yyax Content (%) 13.6 7.9 8.8
Viscosity 40°C, oSt 12.25 13.26 14.74
Viscosity 100°C, cSt 3.17 3.36 3.63
VI 124 129 133
Power Point (°C) : =23 -24 -24
Noack Volatility (250°C), % 32.1 24.5 18.0
FORMULATED ATF (ATEC 434) |
Viscosity 40°C, cSt 23.74 24.84 26.81
Viscosity 100°C, cSt | 62 648 6.83
Vi 233 235 233
Pour Point, °C -50 -53 -51
Brookfield Viscosity, ~40°C cP 4,570 4,460 6,610

As can be seen, isomerization of these feeds produces a base oil
suitable for use as automatic transmission base stock meeting the anticipated
future. Brookfield viscosity target of 10,000 and less ¢St of -40°C.

Example 2

The biodegradability of the slack wax isomerate (SWI) product of
the present invention was compared against that of polyalphaolefins and lincar



product inproves (goes down) as the VI of the base stock .decreases. This
behavi or can be attrluted to the base stock. Based upon the teaching of the
literature and data generated for nore conventional base stocks, including
hydr ot r eat edvaeveas® and poly al pha ol efins, one woul d haveceus®essd t hat to
- 15 - achieve inproved Brookfield viscosities Qower Brookfield
viscosities), it would have been necessd8y to increase rather than decrease
VI of the base stock used (see Figures 1(a) and 1(b)). Fig. I (b) is taken

fromWwatts and Bl och, ' The Effect of Basestock s%%gp S] n of Autqmatic
Transni ssi onamybbmcfﬁhmwﬂb@mﬂmm@ﬁ 306cte \QE@& BAOT TX | n

conpari son, e basest ocks. and X ENR,;

i nvention, B @M|W?§W§ﬁ&ﬁﬁge§i%§g§# ee EI gure 3).
In the foll om-wggmémmﬁ&@}hqi@ﬁs‘mxes of diffeing O Wcontents
were isonerized to product base stock materials for fornulation into

formul ated ATF products. EXAMPLES Exanple | 150N sl ack waxes were
hydrotreated over KF-840 catal yst at

TABLE 3
150N SWI DWO

Sample PAO LAB®  23% Conversion ©
KV cSt at 40°C 5.609 3.95 12.24
KV cSt at 100°C - 1.818 1322 3.174
Pour point, °C <-60 <-60 24
Biodegrability, %
OCED 306 Test® 20 3 45
CEC L-33-T-82 Test 75/90 - 83.0/99.8

() 1 inear Alkyl Benzenes
@ Organization for Economic Coopa'atlon and Development
@) See Table 2, column 1

.As can be seen, the slack wax isomerate of the present invention is
possessed of an exceptionally high level of biodegradability, well in excess of
that routinely established by its nearest co_mpetitor, PAO.



345C, 0.7 v/v/rn, 1000 psig (7.0 nPa) and 1500 SCF/ m n (42.5 nB/ m n)

hydr ogen. The hydrotreated waxes were then isonerized over a Pt/F alum na
catalyst at 1.3 v/vlhr, 1000 psig (7.0 nmPa), and 2500 SCF/mn (70.8 n8/nn)
hydrogen at t hWOP¥#3I® atures listed in Tables 1 and 2. The degruswsI72
conversion and fractionation conditions are listed in the Tables-

e
i sonerate so obtai ned was dewaxed using a¥4ter tenperature Q \&\‘“
give a pour point of -210C) and a 50/50 v/v solution of m“\‘\%‘“ﬂm\l ne/
met hyl i sobut yl éﬁé&g The dewaxed oil was formul at ed au b ISTEC 434
and the properth *the fornmulated fluid are also showt i the Tabl es.
-16- TABLE 1 BAMESTOCK Wax Content, wt/ % 89.7 89.3 89.3 89.3
89.3 89.3 89.3 Isom Tenperaftre ([err] O 351 351 356 359

354 351 348 Cut Poi b (Aaiethéd of making a wakGsomerafkooil charadi€rized Bthaving
Conversion (H VAG . 35 35 60 75 50 35 24 \\ax
Content (% a viscqsity of fropp about 340 tg 5.0 cSt o 100°C, aNoackivplagility 36288°C 04 t v,

400C cSt 12 Tgom 1hto 48, a Vischislty thde:’de frdm (10 to 160, satdrated Rontent greater
than 98% and a pour point of less than -20°C which comprises the steps of
hydrotreating a wax having a mean boiling point of from 400 to 500°C and
having a standard deviation (o) of about 20 to 45°C, containing not more than
20% oil and having a viscosity of from 4-10 cSt at 100°C, said hydrotreating
‘being conducted at a temperature of from 280 to 400°C, a pressure of from 500
to 3,000 psi Hy, a hydrogen treat gas rate of from 500 to 5,000 SCF H,/B and a
flow velocity of from 0.1 to 2.0 LHSV, isomerizing the hydrotreated wax over
an isomerization catalyst to a level of conversion of at least 10% conversion to
370°C- (HIVAC topping), fractionating the resulting isomerate to recover a
fraction having a viscosity in the range about 3.0 to 5.0 ¢St at 100°C and boiling
above about 340°C, and dewaxing the recovered fraction.

2. The method of claim 1 wherein the isomerization is conducted to
a level of conversion of at least 35% conversion to 370°C- (HIVAC topping).

3. The method of claim 1 or 2 wherein the hydrotreating is
conducted at a temperature of from 340 to 380°C.

4. The method of claim 1 wherein the dewaxing step is by solvent
dewaxing,



Viscosity, 1Q0[err]C cSt 3.23 W 3.68 3.63 3,68

S I

Volatility Wwosw@®27 18.4 29.8 *188 1BcEubBRons) %

Free Carbonlindex (ECD 3.6 2.12 3.4 3.7 4.4 (V100)2
FCl 37.6 48.8 29 21. 8-20-46 488 59.6 FORURLATED ATF
UTEMC 434) Vnisosity at 40[err]C, cSt 24.30 28.81 24.52 24.39 27.79
27.26 27.09 Viscosity, at 1000C, cSt 6. 30 6.83 6.30 6.30 6.93

6.83 6.90 Viscosity %nd@isoparaffinicsestock byving a visgosity a2 100°C (V109) 227

233 Pour Poin -46
Brookfield Vi %@%ﬁy,mﬁéﬁ%@@aﬂ?%%@@%%&“ﬁ 80 12, 680
éOcPl t-é?ﬂme epzmwmmewmw)ésmﬂommssoand Cor r espondi ng
or mul at e

6. The basestock of claim 5 wherein the viscosity is between 3.0 to
50cSt

7. The basestock of claim 6 wherein P is in the 7 range of 15 to 45.

8. An automatic transmission finid comprising a major portion of
an isoparaffinic and basestock having a viscosity at 100°C (V100) equal to or
greater than 3.0 ¢St and a free carbon index (FCI) such that the product, P, in the
equation P = (V100)? FCI does not exceed 50; and a minor portion of additive
package comprising at least one of pour point depressants, viscosity index
modifiers, flow improvers, detergents, inhibitors, seal swelling agents, anti-rust
agents and antifoaming agents.

9. The fluid of claim 8 wherein the basestock viscosity at 100°C is
- between 3.0 and 5.0 cSt.

10. The fluid of claim 9 wherein P is in the range of 15 to 45.

11. The antomatic transmission fluid of claim 7 wherein the
isoparaffinic basestock is made by a process comprising the steps of hydrotreat-
ing a wax having a mean boiling point of from 400°C to 500°C having a standard
deviation (o) of about 20°C to 45°C, containing less than about 20% oil and
having a viscosity of from 4-10 ¢St at 100°C, said hydrotreating being conducted
at a temperature of from 280 to 400°C, a pressure of from 500 to 3000 psi, a



BASESTOCK Wax- Cont ent of 150N wax, 89. 3. 97 97

| som Tenperature (1CQC 349 349 Cut Poi nt
o M 50 e 2550
23 99/4133: 37 hax"Cohtent (%' PCTpOY03172
7.9 8 8 Viscosity 40C, cSt 12. 25 13. 26
1421-474 i scosi1t29 j’cﬂ@&nﬁé&gasm(t)ev\gt;ﬁ%%xlsgogt?%()lo SCF Hy/B a8 a flow veloci &3 VI
Nl o ae——
sgosity :
24. 84 6. catalystde adeve} Oimgrslelsp% feast 5% convergiop o 370°C- (Ha%iég

E,b?“:’t 1V| 0c topping), fractionating the resultmgzlgglggrate to recdvera a fiaction h?(vfﬁég q Pour
Viscosity, -400§sEdity of flofabout 3.0 tb 516€St at 100°C ﬁn&%ﬂ above 4boubS407C,

| soneri zation of these feeds produces a base oil suitable for use as
aut omat i ¢ t ansnusbdewaxing thexecoveradefradtion. t he anti ci pated future. Brookfield
viscosity target of 10,000 and less cSt of -400C. Exanple 2

12.  The automatic transmission fluid of claim 11 wherein the
wax isomerate component is produced by isomerizing the hydrotreated wax to a
level of conversion of at least 35% conversion to 370°C- material (HIVAC

topping).

' RECTIRED SHEET (RULE 91)



The bi odegradability of the slack wax isonerate (SW) product of the
present {4 nvention was conpared agai nst that of pol yal phaol efins and |inear’
- 18 - al kYl benzene. The tests enployed were the 306 test of CECD

(Organi zat i onwiseessenom ¢ Cooperation and Devel opnent) and gcifysoonsizz
CECL- 33-5-82 test previously desciibed. The results are presented I n Table

3. TABLE 3 150N SW DWD Sanpl e 1 / ¥®AO . LA B. (X 23%
Conversion (3) KV cSt at 40"C 5.609 3.95 12.24 KV
cSt at 1001 C 1.818 1. 322 ) 3.174 Pourpoint, C-

<-60 <-60 -24 Biodegrability, % OCED 306 Testy) 20
3 45 CEC L-33-T-82 Test 75/ 90 -

83.0/99. 8 Linear Al kyl Benzenes (3) Ogtion for Econom c Cooperation and
| Devel opnent (3) See Table 2, colum 1 : :
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As can be seen, the slack wax isonerate of the present invention is

possessed of an exceptionally high |evel of biodegradability, well in
excess of that routinely established by its nearest conpetitor, PAQO -19
-- CLAI MVE: WO 99/41332 C 1PCRUSASOMNEY of

makdng a wax isomerate oil characterhzed bys having a viscosity of from
about 3.0 to 5.0 cSt at 1000C, a Noack volatility at 250"C of from1l0 to
40, a viscosity index of from 110 to 160, a saturates content greater than
- 98% and a pour point of |ess than -20C which conprises the steps of

" hydroteating a wax having a nean boiling point of from400 to 500C and

- having a standard deviation (a) of about 20 to 45eC, containing pot nore
than 20% oil and having a viscosity of from4-10 cSt at 100C, smﬁj

hydrotreati ng being conducted at a tenperature of from280 to 40%?, a
pressure of from500 to 3,000 psi H2, a hydrogen treat gas rate from 500
to 5,000 SCF H2/B and a flow velocity of fomO.1 to 2.0 LHSV, isaherizing
t he hydrotreated wax over an isonerization catalyst to all evel oﬁ
conversion of atj|east 10% conversion to 370C (H VAC tofping), B
fractinating theg resulting isonerate to recover a fractign havinE a
viscosity in the range about 3.0 {© 5.0 ¢St at 100C and l:oBing S
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above about 340C, and dewaxing the recovered fraction. 2. The net.hod of
claimi1 wherein the isonerization is conducted to a | evel of conversion of
at | east 35% conversion to 370C (H VAC topping). 3. The nmethod of claiml
or 2 wherei nwébwbsgdrotreating is conducted at a tenperat ece/usdylBrram 340 to
380C. 4. The nethod of claimI| whe ei? t he dewaxing step is by sol vent
dewaxi ng. -20- 5. An isoparaffinic’basestock having a viscosity at

| err] C (V100) equal to or greater than 3.0 cSt and a free carbon index-
(FCl) such that the product, P, in the equation P = (V100)2 FCl does not
exceed 50. 6. The basestock of claim5 wherein the viscosity is between 3.0

to 5.0 cSt 7._The basestock of claim6 wherein Pis jn th® 7 range of 15 to
45. 8. An aufonmmtic transmission fluid conprising a majof~portion of an
i soparaffini¢ and basestock ving a viscosity at 10Jerf]C (VM Q) equal to
or greater than 3.0 cSt and &lfree carbon index (FCl) sugh that the
product, P, itn the equation (V100) 2 FC] does not excegd 50; and a m nor
portion of additive o O
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package:conprising at |east one of pour point depressants, viscosity index
nodi fiers, flow ipovers, detergents, inhibitors, sead swelling agents,
anti-rust agents and antifoam ng agents. 9. The fluid of claim8 wherein
the basestock WP &2ty at 100C is between 3.0 and 5.0 cSt RETHNHFONFLj d of
claim9 wherein Pis in the range ofg15;t0445. 11. The automatic
rassionfluid of claim7 wherein die isoparaffinic basestock is nade by a
process conprising the steps of hydrotreat- ing a wax having a nmean boiling
point of firom400[err]C to 500C having a standard deviation (a) of about
20[err]C to 45C, containing |ess tham about 20% oil and having a viscosity
of from4-10 cSt at 100C, said hydrotreating being conducted at a
tenperature of from 280 to 400C, a pressure of fromg500 to 3000 psi a
hydrogen treat gas rate of from500 to 5000 SCF H2/8 and a flow velocity of
fromO0.1 to 2.0 LHSV, isonerizing the hydrotreatedax over an isoneriztion
catalyst to a |l evel of conversion of at |east 25% d&anversion to 3700C

(HI VAC topping), fractionating the resulting isonerpte to recover a
fraction having a viscosity of fromabout 3.0 to 5.¥ cSt ak 100l C and

boi i ng above about B40TC, and dewaxi ng the recovered frdc®ion.
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12. The automatic transm ssion fluid of claim 11l wherein the wax-i sonerate

conponent is produced by isonerizing the hydrotreated wax to a | evel of
conversion of at |east 35% conversion to 3700C- material (H VAC topping).
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O = CARBON ATOMS NEAR BRANCHES / ENDS
FIGURE 4

 1-8 = FREE CARBON ATOMS
* FCI(OF STRUCTURE A ) =((8/26)x100)x(26/100)




