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[002] Feed stocks for lubricating oil base stocks are generally mixtures of

various carbon number hydrocarbons including by way of example and not
limitation various carbon chain length paraffins, iso-paraffins, naphthenes,
aromatics, etc. The presence of long carbon chain length paraffins in the
hydrocarbon base stock cause pour point and cloud point to be relatively high, that
is, the onset of solid wax formation in the oil occurs at relatively high

temperature.

[003] For lubricating oils to effectively function in their intended environments
(internal combustion engines, turbines, hydraulic lines, etc.) they must remain

liquid at low temperatures.

[004] To this end Ahydrocarbon feed stocks used for lubricating oil base stock
production are subjected to wax removal processes including solvent dewaxing
wherein the wax is physically removed from the oil as a solid at low temperature
using a solvent, or catalytic dewaxing whereby the use of a catalyst converts long
chain normal or slightly branched long chain hydrocarbon (wax) by
cracking/fragmentation into shorter chain hydrocarbon, to thereby reduce pour

point and cloud point (both of which are measured at low temperature).
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[007] The haze precursors are wax types which are more difficult to remove

than are the waxes typically associated with pour point and cloud point and do not
necessarily respond to conventional wax removal techniques such as solvent or
catalytic dewaxing. As previously indicated, haze can form in oils merely upon
standing at room temperature even after the oil has been dewaxed to a low pour
point such as -5°C or even lower. Haze disappears on heating but can reappear on
standing and even at room temperature. The waxes associated with haze are
predominantly paraffinic in nature and include iso-paraffins and n-paraffins which
are of higher molecular weight than are the waxes usually associated Group I and

Group II base stocks.

[008] Haze formation reduces the desirability of the oil for lubricating oil

formulations from a visual perspective of quality.

[009] From a customer perspective, the appearance of haze has negative

implications with regard to quality, customers usually associating high quality
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insufficient, and also result in a reduced yield of the desired product. Restricting

the distillation range to lower boiling molecular weights is sufficient but much of

the 1000°F+ range lube base stock will be sacrificed in this case.
[012] Haze has been addressed in the recent art.

[013] USP 6,579,441 reduces haze in lubricating oil base oil feeds by
contacting the oil with a solid adsorbent to remove at least a portion of the haze
precursors. The solid adsorbents reduce the cloud point and haze of the oil with
minimal effect on yield. Sorbents used in the process are generally solid
particulate matter having high adsorptive capacity and with a surface having some
acidic character. Acid character is determined by measurement of acid site
density, determined using, e.g., infra-red spectroscopic measurement of adsorbed
basic molecules such as ammonia, n-butyl amine or pyridine. Sorbent materials
include crystalline molecular sieves, alumino-silicate zeolites, activated carbon,

aluminas, silica-alumina, and clays (e.g., bauxite, Fullers Earth, attapulgite,
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composition of this published application is a particular GTL heavy oil made from
Fischer-Tropsch wax subjected to hydroisomerization. This heavy stock will
typically be mildly hydrofinished and/or dehazed after hydrodewaxing to improve
color, appearance and stability. It is stated that dehazing is typically achieved by
either cafalytic or ébsorptive methods to remove those constituents that result in

haziness.

[017] USP 6,699,385 teaches a process for producing a low haze heavy base
oil including the steps of providing a heavy waxy feed stream having an initial
boiling point greater than 900°F and having a paraffin content of at least 80%,
separating the heavy feed stream into a heavy fraction and a light fraction by deep
cut distillation, and hydroisomerizing the light fraction to produce a low haze
heavy base oil. In this patent “low haze” means a cloud point of 10°C or less,

preferably 5°C or less, more preferably 0°C or less.
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greater than the target pour point of the lubricant base oils and a cloud point

greater than the target cloud point of the lubricant base oils and, dehazing the
heavy fraction to proved a heavy lubricant base oil having a pour point less than
or equal to the target pour point of the lubricant base oils and a cloud point less
than or equal to the target cloud point of the lubricant base oils. The feedstock
can be Fischer-Tropsch wax. Dehazing is described as a relatively mild process
and can include solvent dewaxing, sorbent treatment such as clay treating,

extraction, catalytic dehazing and the like.

| [020] USP 6,080,301 teaches a premium synthetic lubricating oil base stock
having a high VI and a low pour point made by hydroisomerizing a
Fischer-Tropsch synthesized waxy paraffinic feed wax and then dewaxing the
hydroisomerate to form a 650-750°F+ dewaxate. Fully formulated lube oils can
be made from appropriate viscosity fractions of such base stock by addition of

suitable additives which include one or more of a detergent, a dispersant, an
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polymethacrylate.

[022] USP 6,495,495 teaches an additive comprising a blend of an alkyl ester
copolymer, preferably an ethylene-vinyl acetate copolymer, and a naphthenic oil
to improve flow properties of a mineral oil and to prevent filter blockage of a

filter due to wax formation.

[023] US 2006/0019841 teaches the use of a C;,-Cyy polyalkyl methacrylate
polymer as a lubricating oil additive for mineral oil to improve the filterability of

the lube oil as compared to the mineral oil base oil.

[024] US 2003/0207775 teaches lubricating fluids of enhanced energy
efficiency and durability comprising a high viscosity fluid blended with a lower
viscosity fluid wherein the final blend has a viscosity index greater than or equal

to 175. Preferably the high viscosity fluid comprises a polyalphaolefin and the



Fi scher-Tropsch synthesized waxy paraffm c feed wax
and t hen dewaxi ng the hydroi sonerate to forma

wG»9/P6Ak dewaxate. Fully fornul ated | ube oi | BCES200£012839
made from appropriate viscositty fractions of such base
stock by addition of suitable additives which include
one or nore of a detergent, a dispersant,

loaantiscvsitgafiiid compriddsvee synthetic hiydeocazbgoor Pand may further
depressant, a_ VI inprover, a friction nodifier,

cafeprisesthe exddition ft one quneore of evresten oninesa; Qllt @ndfor hydro-

d | | addjt S p
Pr/%gﬁ?sﬂ%é:{g&’&ﬁa zﬁgsf%&ggﬁga‘?@ g | Vepp{;gp E%ﬁf u&:} Qae or more of

w | d th 0
GRS FEGRELLS e bhdhent " ArtE8 SlbpRfhfp adiives,
detfv]s Hikts addfehmah ey ahﬂﬁndgmdebms%hd/@maz@mﬁbnmg a
pour point depressant epresentative of base oils
derived fromhighly paraffinic wax are base oils

[O%g!j' veqylip %E‘&J}%Fﬂﬁl‘&pk?a&h Y v1sc?sityagr‘eater than or equal

r ol soner at I on PoI n epr essan

todcﬂﬁ eirhP8dp aDOrEt /d fds§ thaw\wh dqlal ttewdo AneP/4 RE100eC while the
but are not limted to esters of mal ei ¢

loswein wilsdodity fuid diae addpeingtre viscopity pifdedseathay loaeqaal to 40 mm?/s at

@gldgacryl ates, polyacryl am des, ,condensati on produ
and gasaer th@nmgrx@%uadﬁe L5 amat{scatc K oun dgzenhipitors are ot

yviers, terpol ymers of dialkyl
iaf AR P B AT o o 1 Xty act ds, et hyl ene-vi nyl
acetate copol yners, alkyl phenol fornaldehyde
condensation_resins, aIkyI vinyl ethers, olefin

[026bol yHewsoukhlem signifieant heqhaigal ativanes iff therhazejssne associated

Wil BievbeB S 1868 pude 1 5hs.cod) 5 BRI By oRpeviafinfe ther than

sulgiﬁ{t/‘ll‘illgofhea{gas%l 18tk RS AT 28RRONUITBE m eéﬁe?@'fﬁﬁ?ﬁirocess ng step,

ne-vinyl acetate copolyner, napht
such as more severe solvent or catalytic dewaxing or adsorption, or more severe

hydroisomerization all of which are marked by a reduction in yield.

DESCRIPTION OF THE INVENTION
[027] ‘It has been discovered that the haze in Gas-to-Liquids (GTL) base
stock(s) and/or base oil(s) having a KV @100°C of about 8 mm?/s or higher,

preferably about 10 mm?/s or higher, more preferably about 12 mm?/s or higher
observed in the oil on standing at ambient temperature, said haze being evidenced
by a greater than 2.0 NTU at 20°C % 1°C after about 13 days, can be reduced to a
level evidencing an NTU value of about 2.0 NTU or less at 20°C = 1°C,
preferably about 1.5 NTU or less at 20°C + 1°C, more preferably about 1.3 NTU
or less at 20 °C £ 1°C still more preferably about 1 NTU or less at 20°C + 1°C for
at least 13 days, preferably at least 30 days, more preferably at least 60 days, most
preferably at least 90 days by the addition to the GTL base stock(s) and/or base

oil(s) of a particular additive selected from the group consisting of:
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()] 15 — Crown — 5 or (1,4,7,10,13 — pentaoxacyclo pentadecane 98%)

D)
_ ll?3 T_
‘ECHz-CHz j__ I C|H-C|H
© II'\’4 F|a5 ; Re R |q




about 40,000 to about 80,000, preferably about 60, 000;
nost preferably the polynmer of formula | is R511(r)
war@ploatabe from | nfi neum Corporation; or || poPgTER2008/012839
which is a mxture of (a) whefein R8 is G 0-G 2 al kyl
and m xtures thereof, x is oxygen or nitrogen and s +
ltogether are sufficient to produce a co-pol yner
desribed ia USPOMDR 1 RFGHATISETS|5T@Y0 Y an@ilISR 60170pb38Ian800herein R
to about 1000, and(b),wherein RO is Cl2 tg C]4 alkyl
isasrdectest tfrome H tareC Hos | xSi@tlmrycgebptbr O@CRogerrC(a@ , R®is H or

CHIGRT RS +CERTERIST o 00 b meBbeted Reteipcaelit 28T contaning
nﬂglwxﬂﬁﬁl @d}{jFUﬂﬁﬂg o}‘let&gﬁ%pf 'c, atroeCS léfllé lc$ hF ﬁre%x%@#f Pyridine,

co- pol yne avin t"lavera
p?ﬁoﬂb@h’é -CONHI, ﬁibfét r8fe%l§] 3®ONHR7 GFQHxS(H) Ca1t6 (g akkyl group
rati o of about 60: 40, preferably about 55:
for B¢y raai(TytopGigyatkyl phericd foPDEBYL T i§ zerodol m préﬁem’nly 10 to 100,
Larote SAasasqutlﬁn of about 40 taq 60% p in

& tegers ganging fom 19 1ol00 whepgiay PaFBF%l itrggen content

rz{n%g% é?j'cg%l y%gt r3etfo?§? ?(%?6/8 81?61%%& %l?é.lt o 547 l&tﬂéﬁp&a)r preferably

RW|45® v AN 9 Miﬁiemﬁﬁ'@&xﬁa%?aﬁdrpr%ﬂd“?ro@ﬁ Qibdut 1.2 to 2.0 wt,
consisting of: A) - C 2 alpha olefin fumarate ester

prederabjyrabogind . 7évm%gﬁ)rrib(b§p preferably gtM34® avaidablebfrom Infineum

500 tqQ about, 20,000 referabl)f ) .
Corporation. It is believed these materials are described in USP 5,578,091 and

USP 6,270,538;

E)
[ R12 R12 | _ —
\ / |
T 179 T
R300C COOR™ R'*C0o0 )
u . B .

wherein R'?s are the same or different and are independently selected from H, C,
to Cg alkyl and mixtures thereof, preferably H, R"s are the same or different and
are independently selected from C; to C,4 alkyl and mixtures thereof, preferably
C4 to Cyo alkyl and mixtures thereof provided the average of the R"? groups is in
the range of C, to Cg, preferably C4 average, R' is selected from C, to Cy, alkyl
and mixtures thereof, preferably methyl and n’ + m’ being sufficient to provide a
polymer having a weight average molecular weight of about 15,000 to about -

80,000. Polymer E is preferably V387® available from Infineum Corporation.



Ketj enl ube 19(r) avail able from AKZO NOBEL Cor porati on
B) poly(ethyl vinyl ether) [about 3,000 to about 5, 000
wowrioghts4ad/er age nol ecular wt] C 15 - Crown - BCDDS2008/012839

(1,4,7, 10,13 - pentaoxacycloipent adecane 98%

D) described in USP 4,21 1,534, USP 5,578,019 and USP
6, 270,538 and wherein R3 is selected fromH or CH3, R4
F)s either or both -OOCR7 or -COOR 7, R5 is H or COOR?,
R6 is -CONHR 7, or a 5 or 6 nenbered heterocyclic
nitrogen containing ring which can _contain one or nore
C] to C3 al kyl groups, referably pyri di ne,
pyrrolidone, -CONHR 7, ;pr eferably CONHR7, R7 is
H ClL to C 8 alkyl grou D(a) ¢or C, to G 8 al kyl
phenol for D(b), Ois z to 100, {preferably 10 to
100, P and Qare inte sG&ngo&g-i-r-omlOto 100
wherein the total nitrogen|content [ranges from about
0.3 to 0.7 w% preferaply|about 0|57 % for D(a),
preferably R446(r) avai abclPSingQm Infineum

Corporation, and from apou 2.0 w% preferably
about 1.75 wt%for D(b), preferably R434(r) available
from Infineum Corporation. It is bel Déved these

materials are described in USP 5,578,091 and USP

6 270, 538 E) wherein R12S are th ame or d fferent

WHERFIR NG 15 ﬁu@é@ﬁabm provide aQdymer imvmg &weig bBV%HaE? imolecular

wER A edarAboh GOTD | HERE A0 yind ReC e d Gt Rpebly L

7’?1?6‘@, 5@’?71@@ &Y ?9?9]@@‘ %‘Pﬁch Bf@ Sﬁﬁ%i’nt%ﬂr@ss@nﬂs available
yl an

m xt'ur’es thereof provi ded average 0
frBiBL gbazglsCoporation.

H) particular poly (methacrylate) esters available from Rohmax
Corporation as:
(a) Viscoplex 1-330/333®
(b) Viscoplex 1-154®
(c) Viscoplex 0-220®
(d) dodecyl methacrylate of about 40,000 to about 80,000 weight
average molecular weight, preferably Viscoplex 6-054®;

)
CH,—OH
CH —OH
|
CH, O C R'

|
O



the range of C4 to C8, preferably C6 average, Rl4 is

selected fromC to G 2 alkyl and m xtures thereof,
woe@desad y nethyl and n' + ml being suffici enPCT/0S2008/012839

provi de a -polyner having a weight average nol ecul ar

wei ght of about 15,000 to about 80, 000. Polynmer E is

preferably V387(r) available fromInfineum

wherginrRiion €), tme)'z@lmear alky] gubip, qrrefetrablq ﬁiphnehfr alkyl group;
pol ymer having a wei ght average nol ecul ar ght of
ptafmbbb@mlla&xbe tom UnigematCarpotation afrﬁbrf&csFM 3B6®; or
C30; preferably Lz 7716(r), Lz 7719(r), and Lz
7949B(r) which are pour point depressants avail abl e

A rporation. H) particular poly

P%‘n}glﬁ%acr y(}l%?l ?@gst ers avail abl e from Rohmax

‘9” PRl it :4 5pref@‘hblv§l scoy €23, Incrd0préfetably 41211 to 1:2, still more
I scopl ex 1-154(r) (c) \/scopl ex 0-220(r) (d) dodecyl

prefetabty vl hﬂennxumbcnftth¢0p@l®vmarooiéﬁonnukolbmth/\eu sgieond polymer

vera e rm%ecul ar wei, %ht ef erably Vi scopl ex
SHCYS %;gmt ‘3?%@5@ ereln R16 isaCo0to C20

i neg al byl % hQr %r nd at ert]e@c; (ﬁ%ﬁ%k‘ Wighe average
pr ef e bI ava| 0 ferabl
per { P 3‘6§ BopL 200, pefersbly
to 1Ketephube myaléalaletfborm Pg.kzq]HpbebC@maﬁw a 2.1
to 1:2, still nore

B)  poly(ethyl vinyl ether) about 3,000 to about 5,000 weight AMW;

)] 15 — Crown — 5 or pentaoxacyclo pentadecane;

- | |
CH, —CH, ’| Lc: cls clz — C|>
4 5 J L 6 7

wherein R3, RY RS, R6, O, P and Q are as previously defined, but R’ is a C,

D(b)

to Cyg alkyl phenol and wherein the total nitrogen content ranges from
about 1.2 to 2.0 wt%, preferably about 1.75 wt%, preferably R434®

available from Infineum Corporation.



preferably a 1:1 m xture of the polynmer of Fornula Il

with a second pol yner selected fromthe group
wa@omsioet4png of: A) C8 - Ci 2 al pha ol efin funmareCEHUSENE012839

copol ynmer (wei ght average nolpcul ar wei ght of from

about 500 to about 20,000), preferably Ketjenl ube

19(r) avail able from Akzo Nobel Corporation; B)

pol yE®t hyl vinyl ether) about 3,000 to about 5,000

weight AMW C) 15 - Crown - 5 or pentaoxacyclo

pent adecane; D(b) wherein_R3, R4, R5, R6, O P and Q

are as|previgusly defined, |but R7 is a Cto G alkyl

phenol | and Riferei n t h&'t ot &l nitrogen [content range

fromapout 1\2 to 2.0 wt % |preferably [about 1.75 w ¥

preferpably R484(r) availablle fromInfi

Cor porfiti on. ECwher@i n R1

and are independently sele

and m ktures thereot, pref e th

or diffeRAMOOMd ar COOREDENdent |y sellect eB'IG@RA C 1o

C24 al kyl and m xtures theraof, preferably C4 to G-om'

al kyl and m xtures thereof provided the average of the

R13 groups is in the range of C4 to C8, preferably C6

averagg, Rl4 is selec

whesaiitS ?%%W%P%h&?%?ﬁ%@éfé&d%ﬁ%r&(?f%.pﬁgll_l_seﬁggsgif]:](gn H, C,
t02©é Pgé'g%%l ‘égﬁﬁge%\%\‘g?eﬁt B%fgfég!yu?egﬁggﬁ w;e' sg:g%eu or different and

argOindePen 2ty Rlledied Frdth & £{A D),y aN3B AndVvidittaRdsethefédT) preferably
I nfi neum Cof poration; F)

C, to Cyg alkyl and mixtures thereof provided the average of the R" groups is in

Cl to C8|al kyl
rably H, R3S ar sa

the range of C, to Cg, preferably Cq average, R™" is selected from C; to Cy, alkyl
and mixtures thereof, preferably methyl, and n’ + m’ being sufficient to provide a .
polymer having a weight average molecular weight of about 15,000 to about

80,000. Polymer E is preferably V387 available from Infineum Corporation;
F)

CH,

— C —CH 1

COOR"

wherein n” is sufficient to provide a polymer having a weight average molecular
weight of from about 20,000 to about 75,000, and R is C4 to Cyp; preferably Lz
7716®, Lz 7719®, and Lz 7949B® available from Lubrizol Corporation;



wherein n" is sufficient to provide a polyner having a
wei ght average nol ecul ar wei ght of from about 20, 000
W o00aloeb4 75, 000, and R15 is C6 to C30 ; prefepebUg2008012839
7716(r), Lz 7719(r), and Lz -7@49B(r) avail able from
Lubri zol Corporation;H Particular pol y[ methacryl at e]
esters avail abl e from Rohnax Corporation as (a)
Vi scHp! exPartRalir33p¢ly] methackylaedpl esterd - kbdflaple cfrom Rohmax
Vi scopl ex 0-220(r) (d) a dodecyl methacrylate of about
Campayatdon 8s about 80, 000 wei ght average nol ecul ar

\l/v;el g:]t ) péﬁf\?{ig\%} ?E\{I §§@gé$®6 054(r); ! pol ynmer fornul a

ably a 3:1to 1:3, nore

pref er abl %)Y%C%%eg(ol }5%(? still nore preferably a 1:1

m xture o Formula Il which is a

m xture ofc)(Viscoplek®-226®0 is Cl2 to G4 al kyl and
m xtures thereof and w + x together are sufficient

produce a(do dodgesdrmpthacndats efbateaiii 44;00{ teabowt 80, 000 weight
about , b G2to (4
avgr ﬁgﬁ? m&i@%wa : Erﬁg?(ré%]fymgﬁéf(?ﬂ%%ﬁls 6§ét her ar e]

sufficient to produce a co-polynmer having a nol ecul ar
meight of about 7,000 to 8,000, and (a) and (b) are in

Syhi¥r iforihladb oyt 60: 40, preferably about 58:42; and
m xtures t her eof ; preferably polynmer 11 is Al pha
5482(r) avail able from C earwat er Engi neered

V)  a4:lto 1:4, preferably a 3:1 to 1:3, more preferably a 2:1 to 1:2, still more

preferably a 1:1 mixture of the polymer of Formula III which is a mixture of

(a)

— CH,—CH
e IP Nt

|
OR10

wherein R'%is C;;, to Cy4 alkyl and mixtures thereof
and w + x together are sufficient to produce a co-polymer having a
- molecular weight of about 800 to 1000, and



Chem stry as a solution of about 75% pol yner in
xyl ene, with a second polyner selected fromthe group
wa@omsioet4png of : H) particul ar pol y[ net hacryl at B(T/8S1068/012839
avai |l abl e from Rohmax Cor poratsi.on as: d) a dodecyl
nmet hacryl ate of about 40,000 to 80,000 wei ght average
nmol ecul ar wei ght; preferably Viscoplex 6-054(r); or
(Yl) a 4:1 to 1:4, preferably a 3:1 to 1:3, nore
preferably a 2 :1+t0 1:2,—stil}—nore prefqrably a 1: 1
m xture of Polynmgr K (DODI FLOW 4313A) whigh is a cloud
poi nt depressant |for mddl e|dijstillate fugls and is
represent ed by +HeCl)+ G np—Hot etn Ris Co
to G 6 alkyl and|m xtures therleof| and igCO0Oto G4
l'inear al kyl groyp and R4 JresQ dn" +
n' 1ranges from 2Q to 60 Wlt 1ya eco po@n%g sel ect ed
fromthe group coamststing o B(b) whersrmn , R4, R5,
R6, O P and Q are as previously defined, but R7 is a
C to G 8 al kyl phenol and wherein the total nitrogen
content ranges fromabout 1.2 to 2.0 ww% preferably

R B om0 e

th | at St
RSP Sﬁleﬁ prafiqt” gofotioTymet Having a
[ dod@ejeculast Wekehy (of rabowt 7 @808 cand (Scandh (Bhaeghra ratio of
of fatmoutaboyd0, 40ret@oblyo aBOuG@}42; and mixtures thereof; preferably

polymer III is Alpha 5482® available from Clearwater Engineered
Chemistry as a solution of about 75% polymer in xylene, with a second
polymer selected from the group consisting of:

H)  particular poly[methacrylate] ester available from Rohmax

Corporation as:
d) a dodecyl methacrylate of about 40,000 to 80,000 weight average
molecular weight; preferably Viscoplex 6-054®; or

VI) ad4:l to 1:4, preferably a 3:1 to 1:3, more preferably a 2:1 to 1:2, still more
preferably a 1:1 mixture of Polymer K (DODIFLOW 4313A) which is a cloud
point depressant for middle distillate fuels and is represented by the following

formula

CH

| Cl . |ﬂc:Hz |
R17 00C COOR17 L R18




[028] Additives ldentified above as Pol yner | and
Pol ymer E are believed to be described in USP
wa@200286488; USP 5,01 1,505; USP 5,716, 915; USPPCT/US2008/012839
5,939, 365. [029] The anopunt ofs-additive added to the
GIL base stock(s) and/or base oil(s) typically is in
t he range of from about 50 to 5000 ppm preferably 50
wherezn 300 ip|Oy, toTC g atkylf ardamixture® thevea@dand Rifis € Ito Cy4 linear

nore preferably 200 to 1000 ppm nost preferably about
alkgbgranprosbmpxiuresathereaandat’ vam|"ghges Gam 2Qwe #Okikl a second

i.ndi vidual ly.the_ polynmer of. Formyula | or Il is
PlypIes e c}ergiygﬂma%&ﬁéup HOPﬂéEP%E?E-e of about 250 to
1000 ppmwhile the preferred amount of Polymer 111l is
abou g)go ppm acti ve ingredient. The GIL base stock
and/ r( ase oil can be treated per se with the recited

additives or can be treated after m xing with one or
nore co-base- stocks sugh as-m neral oH and/ or na%ur

oi | and/or [synthetic oi|l thetountdof addiftiltle adffed,

in vppm bej ng based, Howeyer, on |the quantity of Ithe

GIL base HardbM 6 —pr gsent-Hntang such

mxture of ils? Co Bage stdcks woul d |nclludé oil |

derived from the hydrodewakigy or ‘RPydr pi scrrel&d;zatébn/

cat (and/or solvent) de@®xing of naturd wax or waxy

stocks such as slack wax, natural wax, waxy gas oil,

waxy fuels hydrocracker bottonms, waxy raffinate, waxy

hydr agessik ®&eR'f RETRYIOCP anla) areas ptdviousiy defiakd, but R’ is a C,
m neral oil or even non petroleumoil derived wax

mat etd &his adkidhphenalasnd veheseinaths toipl @étaogqrbﬁpawa¥ ranges from
l'i quef act | hal.e, oil . 0] .Th i t]
| Tl 20 egcadr 3. bt bl b0F | oS oR il oeTitabl Ra34e

havi . Iﬁgﬁlﬁ@ﬁg t m haze after standing
at a%@r??be?rlgr?rlggr}ﬁa ure, éfdrﬁgﬁé ki nematic viscosity
at 1000C of about 8 mm2/s or higher , preferably

H)  particular methacrylate ester from Rohmax Corporation:
(d) Viscoplex 6-054® [dodecyl methacrylate weight average
molecular weight of from about 40,000 to 80,000]

[028] Additives Identified above as Polymer I and Polymer E are believed to
be described in USP 4,713,088; USP 5,011,505; USP 5,716,915; USP 5,939,365.

[029] The amount of additive added to the GTL base stock(s) and/or base
oil(s) typically is in the range of from about 50 to 5000 ppm, preferably 50 to
2,500 ppm, more preferably 100 to 2000 ppm, still more preferably 200 to 1000
ppm, most preferably about 250 to 1000 ppm based on active ingredient. When
used individually the polymer of Formula I or II is employed in an amount in the
range of about 250 to 1000 ppm while the preferred amount of Polymer III is
about 250 ppm active ingredient. The GTL base stock and/or base oil can be
treated per se with the recited additives or can be treated after mixing with one or

more co-base stocks such as mineral oil and/or natural oil and/or synthetic oil the



about 10 mm®2/s or higher, nore preferably about 12

m2/s or higher, a pour point of -15 OC or |ower, a
web@adeqani nt of +5 O0C or |lower, preferably 0 OBCDIS2008/012839

| ower, a NTU value at 200C 10QC of 2 or | ower,

preferably about 1.5 or |ower, nore preferably about

1.3 or lower, still nore preferably about 1.0 or | ower

arabusy oSaddidve added aimbvgph, be aed] hoveverton thesquahsity of the
days, preferably at |east 30 days, nore preferably, at
GllEabasesstoghyand/er base @bl present i apyysugh mixiie of @jky s Co base

R 50 A SRS R RS0 o8 pyoisomrs
ST SO APLOBOE I AU L 5F A os sac

whiendtafil vk, Aoyt EaCoidf wik ¥ fuele hydescrackerftaotrihy; V34X raffinate,
to 2000 ppmof the recited additive, still nore

wpkye fhydatiraciae, thermaderankate oo stheyr winerabiminesg eid or even non
1000 ppm based on active ingredient. Wien an.addi.ti
POl N A vGA R MAtETiaRc bR Py ALY detiyeq drom coal

liéﬁ%&k%}%&?ﬁg%ﬂi‘n an armount of about 250 ppm [031]

ng waxy nol ecul es addressed in the present
i nvention are those observed in heavy GIL base .
[030pck (e prasent iesrdion i aso directedzio belubgiocatinghoid base stock

haaPBLA BHAUCR] (ERfencyy [ £ dagh b SHARIAR At AIpBIcRL lemperature,
-5C [ 032] . T } Qph | ' '

S5 R UAREURLALREPE, b0 BIFBPAL oL ERE Opreterably

abtAa 0bghi?% b Righet, Meropreférably assut! 12t inew?/9br hfgele)‘\,laa(ﬁour point
nmol ecules in the oil which can also interfere wth the

ofabi 3 PCyorobwengea lrdmed pont kafsyS 6€ drabeveri ptefprabdy QuiClarylower, a
filter through smal | %peni rlgs such _as ihe fil

Nd#pivalusdat ROqut phnof & orilowsy parderabh @by, or lower, more

preferably about 1.3 or lower, still more preferably about 1.0 or lower after
standing at ambient temperature for at least 13 days, preferably at least 30 days,
more preferably at least 60 days, still more preferably at least 90 days, said base
stock comprising a GTL heavy base stock having the afore recited kinematic
viscosities @100°C and from 50 to 5000 ppm of the above recited additive or
additive mixture, more preferably 50 to 2500 ppm of the recited additive or
mixture, more preferably 300 to 2000 ppm of the recited additive, still more
preferably 200 to 1000 ppm, most preferably 250 to 1000 ppm based on active
ingredient. When an additive of Formula I or II or III is used individually, it is

ideally present in an amount of about 250 ppm.

[031] Haze forming waxy molecules addressed in the present invention are
those observed in heavy GTL base stock(s) and/or base oil(s), the haze being
visible at temperatures above the traditionally measured cloud point of the oil.

Typical cloud points are zero to -5°C.



[033] The haze of interest is usually not imediately
apparent but appears over tine while the oil stands at
wW@poeet494 enperature. It is specul ated that thRCTHESX2008/012839
nol ecul es associated with this-haze are present in
very | ow concentrations, approximately 25 to 200 ppm
whereas the concentration of waxy nol ecul es associ at ed
[082] h t R hazenaddryssedainuthe resemt dnyeritivn issthbehésledppears at or
be about 1000 ppm or_hi gher whi|e the amount of waxy
neastrepimatenaperatirgs the hazenbgingindisative of thedlagenlation of the waxy

meplossiny the Sfdtieh Sanvlss, TRENTere it e ARLar f% hese stock)
oﬁvﬂﬁsﬁ @ﬁgﬁgﬁgﬁfcﬁw ¥t NROubR %aqatur\g%e?m?%ﬂg&w@,@ ﬂ‘ﬁ&ﬁ employed

ol nt” and pour ~pol nt nature of the
invegilipmehentiBzingts@raulisfldidst erent . [ 035] Pour poi nt
and cloud point are traditionally associated wi th waxy
material primarily consisting of n-paraffins or

hghtl i SQ=paraf f The | d Oy
Ay bR Bl R L R RER g P B bl appeas
ovdtbgin@Whik the WiRsQAES at sentiaheidmperatiie c Mt rigtspeahldted that the
differ structurally fromthe n-paraffins but are al so
wanpshaletules lagsdudated ewith Hhis hdze are paeseht im veryhéow concentrations,
i so-paraffins associated with hﬁze having,, it f1s
apprEnagly 25080 0 prow whensandhgrranesatratign of waxy molecules

3Rt A R ARADS 1 peBr B YIGIE kb s BLBSHE BU hpgur 1000

p}?ﬁ] érhﬁig”ef VAIRNAR ARoWAK of YRkyemdtadl £36deRkdWiRSour point of
t 1s believed one skilled in"the art would not have

thexqibitabdut hevt% daboutarig00@pppm)poi nt depressants and/ or

cl oud point depressants to be effective to reduce

anbi ent
[034] Further, not only is the amount of waxy material associated with haze

substantially lower than the amounts associated with cloud point and pour point

but the nature of the waxy material itself is different.

[035] Pour point and cloud point are traditionally associated with waxy
material primarily consisting of n-paraffins or slightly branched iso-paraffins.
The haze addressed in the present invention, however, is believed to be
substantially branched iso-paraffins which not only differ structurally from the
n-paraffins but are also substantially heavier than the n-paraffin, the iso-paraffins
associated with haze having, it is believed, from 60 to 80 carbons whereas the
n-paraffins/iso-paraffins associated with pour point and cloud point having 20 to

40 carbons.

[036] Because of the difference in wax type and wax carbon number, it is
believed one skilled in the art would not have expected the traditional pour point
depressants and/or cloud point depressants to be effective to reduce ambient

temperature haze. The cloud point depressants most useful in this invention are



tenperature haze. The cl oud point depressants nost
useful in this invention areR51 1 from I nfineum
w@oopoe#rd on, and CP 8327 from Laroute S. A whPChUS2068/012839
known to work in diesel fuel-19aving a boiling point in
the range from about 3200F to about 68Q0F. One skilled
in the art would not have expected the diesel fuel
R$1 bubomolnfineteprGopornitiom amt ICR 8383 afrpnGllarbateeSdA.| which are
havi ng a Kv@o0oC of at |east about 8 mmP/s and hi gh%r,
knoven to wiark insiesel fuel haiving,a bodingepeint iy Hhin ranggdromgbout 320°F

ook SRR oo Ohed B et ARRIESER i BORERERR H0%biesel fuct

clgnﬁ{i %faggrgtgcfe ‘aﬁft ] WorRin Rty i Y Bdsd Bilq{afv@&%hmlowc of at

Ient tenperature haze in heavy
le@ét! aboi® 3&hmi’rs 4 hiptreeind., bily davingra bodingf faagtiofabout 950°F to
mtigation of anmbient tenperature haze is evidenced by
abioue 1408 .ed oi | exhibiting a clear and bright
appearance for at |east 13 days, preferably 30 days or
onger, nore preferagjy 60 86%3 or. longer, sti

I € [, .
(03701 or dHU, Schasabeerodistonered thahenly aertain nol¥mstic Japierials and

o R N T —
teﬁ@y}?%t}ﬁf'é’ﬁﬁes%ll lﬁé&%%TEﬂ%e Qil. (s) can be ascertained by

a tur Ity test using any typical turbidity
nmeter known in the industiry such as Hach Co. Mbdel

[038POP Id 4h&ipdlésent efivertioratie ffeeivel®igaticat of ambient temperature
turbidinmeter. Aturbidity neter is a nephel oneter that

hazeris ieyidenoed byl thgliteasesliod @xhihiting lal eleamandebrighteapnearance for at
sanpl e and a_phptoelectric cell that
lepstt Dhinyy BRTETABh 0cAYS oo fpriger.Mate AeREAtay G gays or longer,
tl ' { ' j
P bR 98 s Tomdd ARSI A BB P B abour 2
or lower, preferably about 1.0 or lower.

[039] A measure of ambient temperature haze in the GTL base stock(s) and/or
base o0il(s) can be ascertained by use of a turbidity test using any typical turbidity
meter known in the industry such as Hach Co. Model 2100P Turbidimeter or
Hach Model 18900 ratio turbidimeter. A turbidity meter is a nephelometer that
consists of a light source that illuminates the oil sample and a photoelectric cell
that measures the intensity of light scattered at a 90° angle by the particles in the
sample. A transmitted light detractor also receives light that passes through the
sample. The signal output (units in nephilometric turbidity units or NTUs) of the
turbidimeter is a ratio of the two detectors. Meters can measure turbidity over a
wide range from 0 to 10,000 NTUs. The instrument must meet US-EPA design
criteria as specified in US-EPA method 180.1. For the purposes of this

specification and the claims the following correlation is employed:
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[041] As stated, the present invention is directed to a method for mitigating

the ambient temperature haze of Gas-to-Liquid (GTL) base stock(s) and/or base
oil(s).

[042] As used herein, the following terms have the indicated meanings:

a) “wax” — hydrocarbonaceous material having a high pour point, typically
existing as a solid at room temperature, i.e., at a temperature in the range from
about 15°C to 25°C, and consisting predominantly of paraffinic materials;

b) “paraffinic” material:  any saturated hydrocarbons, such as alkanes.
Paraffinic materials may include linear alkanes, branched alkanes
(iso-paraffins), cycloalkanes (cycloparaffins; mono-ring and/or multi-ring),
and branched cycloalkénes;

¢) “hydroprocessing”: a refining process in which a feedstock is heated with
hydrogen at high temperature and under pressure, commonly in the presence
of a catalyst, to remove and/or convert less desirable components and to
produce an improved product;

d) “hydrotreating”: a catalytic hydrogenation process that converts sulfur-

and/or nitrogen-containing hydrocarbons into hydrocarbon products with
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(the isomerate from such a process possibly requiring a subsequent additional
wax removal step to ensure that the final oil product (base stock or base oil)
has the desired product pour point);

h) “hydrocracking”: a catalytic process in which hydrogenation accompanies
the cracking/fragmentation of hydrocarbons, e.g., converting heavier
hydrocarbons into lighter hydrocarbons, or converting aromatics and/or
cycloparaffins (naphthenes) into non-cyclic branched paraffins.

i) “hydrodewaxing”: (e.g., ISODEWAXING® of Chevron or MSDW™ of
Exxon Mobil corporation) a very selective catalytic process which in a single
step or by use of a single catalyst or catalyst mixture effects conversion of
wax by isomerization/rearrangement of the n-paraffins and slightly branched
isoparaffins into more heavily branched isoparaffins, the resulting product not

requiring a separate conventional catalytic or solvent dewaxing step to meet

the desired product pour point;
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and very selective catalytic dewaxing of the isomerate, to reduce the product pour
point. When the term “(and/or solvent)”, is included in the recitation, the process
described involves hydroisomerization followed by solvent dewaxing (or a
combination of solvent dewaxing and catalytic dewaxing) which effects the
physical separation of wax from the hydroisomerate so as to reduce the product

pour point.

[044] GTL materials are materials that are derived via one or more synthesis,
combination, transformation, rearrangement, and/or degradation/deconstructive
processes from gaseous carbon-containing compounds, hydrogen-containing
compounds, and/or elements as feedstocks such as hydrogen, carbon dioxide,
carbon monoxide, water, methane, ethane, ethylene, acetylene, propane,
propylene, propyne, butane, butylenes, and butynes. GTL base stocks and/or base
oils are GTL materials of lubricating viscosity that are generally derived from
hydrocarbons, for example waxy synthesized hydrocarbons, that are themselves
derived from simpler gaseous carbon-containing compounds, hydrogen-

containing compounds and/or elements as feedstocks. GTL base stock(s) and/or
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L base stoéks and/or base
[045] GTL base stock(s) and/or base oil(s) derived from GTL materials,
especially, hydrodewaxed, or hydroisomerized/cat (and/or solvent) dewaxed F-T
material derived base stock(s) and/or base oil(s), preferably hydrodewaxed, or
hydroisomerized/cat (and/or solvent) dewaxed F-T wax derived base stock(s)
and/or base oil(s) are characterized typically as having kinematic viscosities at
100°C of from about 2 mm?%s to about 50 mm?s, preferably from about 3 mm?/s
to about 50 mm®s, more preferably from about 3.5 mm?/s to about 30 mm?/s, as
exemplified by a GTL base stock derived by the hydrodewaxing or
hydroisomerization/catalytic (or solvent dewaxing) of F-T wax, which has a
kinematic viscosity of about 4 mm?s at 100°C and a viscosity index of about 130
or greater. Preferably the wax treatment process is hydrodewaxing carried out in
a process using a single hydrodewaxing catalyst. Reference herein to Kinematic
viscosity refers to a measurement made by ASTM method D445. In the present
invention the GTL base stock(s) and/or base oil(s) which is/are the stock(s) which
has/have the ambient temperature haze mitigated by use of particular polymeric

additives are those GTL base stock(s) and/or base/oil(s) having a KV @100°C of
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especially hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T
material derived base stock(s) and/or base oil(s), preferably hydrodewaxed, or
hydroisomerized/cat (and/or solvent) dewaxed F-T wax-derived base stock(s)
and/or base oil(s) which can be used in this invention are also characterized
typically as having viscosity indices of 80 or greater, preferably 100 or greater,
and more preferably 120 or greater. Additionally, in certain particular instances,
the viscosity index of these base stocks and/or base oil(s) may be preferably 130
or greater, more preferably 135 or greater, and even more preferably 140 or
greater. For example, GTL base stock(s) and/or base oil(s) that derive from GTL
materials preferably F-T materials especially F-T wax generally have a viscosity
index of 130 or greater. References herein to viscosity index refer to ASTM

method D2270.

[048] In addition, the GTL base stock(s) and/or base oil(s) are typically

highly paraffinic (>90% saturates), and may contain mixtures of
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[050] Useful compositions of GTL base stock(s) and/or base oil(s),
hydrodewaxed or hydroisomerized/cat (and/or solvent) dewaxed F-T material

derived base stock(s), such as wax isomerates or hydrodewaxates, are recited in

U.S. Pat. Nos. 6,080,301; 6,090,989, and 6,165,949 for example.

[051] The term GTL base stock and/or base oil as used herein and in the
claims is to be understood as embracing individual fractions of GTL base stock
and/or base oil as recovered in the production process, mixtures of two or more
GTL base stock and/or base oil fractions, as well as mixtures of one, two or more
low viscosity GTL base stock and/or base oil fraction(s) with one, two or more
higher viscosity GTL base stock and/or base oil fraction(s) to produce a dumbbell
blend wherein the blend exhibits a kinematic viscosity within the aforesaid recited

range of at least about 8 mm?/s or higher.
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slurry liquid. The stoichiometric mole ratio for a F-T synthesis reaction is 2.0, but
there are many reasons for using other than a stoichiometric ratio as those skilled
in the art know. In cobalt slurry hydrocarbon synthesis process the feed mole
ratio of the H, to CO is typically about 2.1/1. The synthesis gas comprising a
mixture of H, and CO is bubbled up into the bottom of the slurry and reacts in the
presence of the particulate F-T synthesis catalyst in the slurry liquid at conditions
effective to form hydrocarbons, a portion of which are liquid at the reaction
conditions and which comprise the hydrocarbon slurry liquid. The synthesized
hydrocarbon liquid is separated from the catalyst particles as filtrate by means
such as filtration, although other separation means such as centrifugation can be
used. Some of the synthesized hydrocarbons pass out the top of the hydrocarbon
synthesis reactor as vapor, along with unreacted synthesis gas and other gaseous
reaction products. Some of these overhead hydrocarbon vapors are typically

condensed to liquid and combined with the hydrocarbon liquid filtrate. Thus, the
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ag I ver 1.t [ 1 Xt &Ir
A Py 50 RANR! Ay BRRE gl 158, 6 pe prosen.
SiaSilaMy btiRs rahgéyw@teaffop Rerbon'Rurber@6 @10t AMipYy e diyidrocarbons
GIL base stock and/or base oil fraction(s) wth one,
hawving ahe fimit Vilgdse of the cashdny n@hbeb ageges hovk tarkk/ present, or that
base ojl fracti on(s?1 to produce a dunbbell
every carbon number in the quoted range is present. It is preferred that the
hydrocarbon synthesis reaction be conducted under conditions in which limited or
no water gas shift reaction occurs and more preferably with no water gas shift
reaction occurring during the hydrocarbon synthesis. It is also preferred to
conduct the reaction under conditions to achieve an alpha of at least 0.85,
preferably at least 0.9 and more preferably at least 0.92, so as to synthesize more
of the more desirable higher molecular weight hydrocarbons. This has been
achieved in a slurry process using a catalyst containing a catalytic cobalt
component. Those skilled in the art know that by alpha is meant the
Schultz-Flory kinetic alpha. While suitable F-T reaction types of catalyst
comprise, for example, one or more Group VIII catalytic metals such as Fe, Ni,
Co, Ru and Re, it is preferred that the catalyst comprise a cobalt catalytic
component. In one embodiment the catalyst comprises catalytically effective
amounts of Co and one or more of Re, Ru, Fe, Ni, Th, Zr, Hf, U, Mg and La on a

suitable inorganic support material, preferably one which comprises one or more

refractory metal oxides. Preferred supports for Co containing catalysts comprise



bl end wherein the blend exhibits a kinematic viscosity

within the aforesaid recited range of at |east about 8
wor@bse4p4 hi gher. [052] In a preferred enbodi mePCT/US1068/012839

GIL material, from which the-#BFL base stock(s) and/or

base oil (s) is/are derived is an F-T material (i.e.,

hydr ocar bons, waxy hydrocarbons, wax). A slurry FT

Thymib) grirticylardges sUsel heatdlgstsf and ahkir psemhrdtion are known and
synt hesi zing the feed from CO and hydraogen and .
llblatratlmsl but poplimitingleapmplesamay- e faundy Sor exmpplesiiagu.S. Pat.

N385 BB PR 1L oo b b 571 B B g DA Ao o

desirabl e hi gher nol ecul ar wei ght paraffins. This

0?430633%%@%0%&1 P, ‘fggwqqa K%l B hid e t?ahsk*k%ock(s) and/or

I'nan I's process,

bAROIAS R Are  REIVRdITS AIWAR 0P ey G, fetd falcﬁﬂeifémbl BLT ynaterial,
convlgr{rgd i nt o1 hydr ocar bgns dgﬁd pr ef erngl y liq (f ateria

reffigrded cardsofsl vvrabe rﬁall‘ewraatpmfm'ﬁblyhhamyﬂrmgmi lbauhngepomt in the
carbon nonoxi de may hroadly range fro t 0.5 to 4,
rapge affromr@5Q-yp0 daang nxpfeﬁaNYtqﬁ)@tmaﬁggfygq01 Sr'a?nt%mnd point of

RESTER P Er i O W S
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a fluidi or-as a slurry of catalyst
baitingi isbparatfinie myttrint.arerces thereymustbe duffibient heavy n-paraffin
stoichionetric nole ratio for a F-T synthesis reaction
miaterial 0o yield anhispparafin rmnyam@gsléﬂ@efm bedling inthielube oil range.
ha |orretr|cr se skilled in the
I awtte'l‘lvzﬁsvéewaeﬂe%aﬁ@é% PRt e Ao S0 Byt natylatine, some of
r O Qf
QB t}%hg%(%ﬁfgﬁﬁ? /\%lf ?Lo b€&'h t)fd?@cr'é'gkéd) 1&QoWer b0111n§ material

ypi ca e synthesis gas conpri sing

duimxxg e cOhviEntivithl Catdlstibdewadnglp Hetoe, tihés prdferrod ahat the end
the slurry and reacts in the
boiling point of the waxy feed be above 1050°F (1050°F+).

[055] When a boiling range is quoted herein it defines the lower and/or upper
distillation temperature used to separate the fraction. Unless specifically stated
(for example, by specifying that the fraction boils continuously or constitutes the
entire range) the specification of a boiling range does not require that any material
at the specified limit has to be present, rather it excludes material boiling outside

that range.

[056] The waxy feed preferably comprises the entire 650-750°F+ fraction
formed by the hydrocarbon synthesis process, having an initial cut point between
650°F and 750°F determined by the practitioner and an end point, preferably
above 1050°F, determined by the catalyst and process variables employed by the
practitioner for the synthesis. Such fractions are referred to herein as “650-
750°F+ fractions”. By contrast, “650-750°F fractions” refers to a fraction with an

unspecified initial cut point and an end point somewhere between 650°F and



presence of the particulate F-T synthesis catalyst in

the slurry liquid at conditions effective to form
why@poecapbons, a portion of which are |iquid apCT/iig2008/012839

reacti on conditions and whi chgconpri se the hydrocarbon

slurry liquid. The synthesized hydrocarbon liquid is

separated fromthe catal yst particles as filtrate by

750580 s Waxghfeeds frhay batprooessad tasahg renvirb dractiopaoraas subsets of the
means such as centrifugation can be used. Sone of the
endiatitastioneprengredoby dissikntionser other separatipn dechrigues. The waxy
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pdrBffidyy dItha@ﬁ{Bgmifgﬂfble Ginflourith tof ukfur Ahdshitrbpen Rbiipdunds (e.g., less

boi l'ing point of the filtrate may vary dependi ng on
thanel erprorofheachypomdtlofesshidanc, 006 seppmy prefesatdynless than 1,000

SR a5 S5 eSB! ol Sab ety et B form of
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oSt ool Tt bR R R GEln e progess of e

inyBRfidY heRed tRRhafhaldBSusif® alslun§OF-T3retesd Withl £/cakllyst having a

C 0+ paraffins, in a slurry hydrocarbon synthesis

catalytie sobaltcbmpiongnt as previpaslyandpatesi. ng a supported
cobalt conponent include, for exanple, tenperatures,
pressures and hourly gas space velocities in the range

[057] f r orhhepreces2of sRBORE thplubnizapt pil hrage sbaksdromowaxy stocks,

iy b SRR B S S OREA R e B RR S are wsed
: Yo . T heD d D

PSR, nRRRSAb e Hon' id HhoBLinkralR AL s no

reguiRad Hechlisd) a4, inlldateib e5oviy) tsuchphaxdshidvenahlsr trate whiounts (less
carbon nunber 5 has to be present. Simlarly other

thanrapeut dQapmd, Pomersr typicallynisss than abeuti fppyn tteaul) of sulfur or
ni? ogér? Cc%rrrtl)ggusnd content. However, some hydrodewaxing catalyst fed F-T
waxes may benefit from prehydrotreatment for the removal of oxygenates while
others may benefit from oxygenates treatment. The hydroisomerization or
hydrodewaxing process may be conducted over a combination of catalysts, or
over a.single catalyst. Conversion temperatures range from about 150°C to about
500°C at pressures ranging from about 500 to 20,000 kPa. This process may be
operated in the presence of hydrogen; and hydrogen partial pressures range from
about 600 to 6000 kPa. The ratio of hydrogen to the hydrocarbon feedstock
(hydrogen circulation rate) typically range from about 10 to 3500 n.lL! (56 to
19,660 SCF/bbl) and the space velocity of the feedstock typically ranges from

about 0.1 to 20 LHSV, preferably 0.1 to 10 LHSV.

[058] Following any needed or desired hydrotreating step, the
hydroprocessing used for the production of base stocks from such waxy feeds may

use an amorphous hydrocracking/hydroisomerization catalyst, such as a lube



having the limt values of the carbon nunber range

have to be present, or that every carbon nunber in the
wQr@vmeei4pange is present. It is preferred thatPCTes2008/012839

hydr ocar bon synt hesi s reactiow-be conducted under

conditions in which limted or no water gas shift

reaction occurs and nore preferably with no water gas
hydrotiackige (LHDO) eatatystg fbwréxagnplbecatalgsisceortaining Co, Mo, Ni,

synthesis. It is also preferred to conduct the, )
W,edde, etc.urmieroxidedsuppemts, t ® gac Alusigag rsiifgph siliga/alpmina, or a

| east 0.85, preferaply at |east.0.9 and nore "
crgsilne phydrercigs e somriZarion, * cfAfsbe) Bsferably of zeoliti

re desirabl e higher nolecul ar wei ght

cﬁgﬁ?ggarbons. This has been achieved in a slurry

process using a catalyst containing a catalytic cobalt
FOPON_Nher ThQRerikdtide deatalyste add FP&W&SE&SBF fd?y dberacking,
is'meant the Schultz-Flory Kinetic al pha. Wile )
hypdrotdewhring; Torr hgdtdisomeniping GTIc anateyials andfori wexy froaterials to
exanpl e, one or_nore Goup VIII catalytic al s, _suc
bags steck 1qgr, bass, oikaresieseabed, tfor sexem?@r ine . 8h Bt oGS 5.817,693;
| yst LSe It t T n : .0 .
4Pt DT AT SEI T o L SR RS 140 S 82,248,
Lv t a r 2, RD6515;F6,190,532;
5’%??’%?;?,’ %SQ&EWHQ’ f?,’ 6’%%6%?%?‘2’ ssﬁsg%l e i norganic
63751830t G1B82,9174! .6, p03%009alH,02 QBeS We| 080, 30ltp 6j096s944he6,620,312;
or nore refractory netal oxides. Preferred sugpports
6636,827; wB8230PnP,4A2.9005 1502649 SEMhANYa,935,416; 4,923,588,

S35 R A T SRR R PSR GISER LS o
EIFRSOS, 05 o) RiBio R (GhgeTp 9668342 o), B

0576'9‘5'9\,1\26?31), WOH97/084 698t( A 1Qr WOA02/0647 1 €ABRXW D €2A064711 (A1),
fromwhi ch the base stock(s) and/or base ol Ié?bxis/are ]
WiRr02/620627 £A%x WD 02070629 (Ad)e W@ 03/938820 g1}y #s well as in
BIh Bbts 1,429,404; 1,350,257; 1,440,230; 1,390,359; WO 99/45085 and
WO 99/20720. Particularly favorable processes are described in European Patent
Applications 464546 and 464547. Processes using F-T wax feeds are described in
U.S. Pat. Nos. 4,594,172; 4,943,672; 6,046,940; 6,475,960; 6,103,099; 6,332,974

and 6,375,830.

[060] Hydrocarbon conversion catalysts useful in the conversion of the
n-paraffin waxy feedstocks disclosed herein to form the isoparaffinic hydrocarbon
base oil are zeolite catalysts, such as ZSM-5, ZSM-11, ZSM-23, ZSM-35,
ZSM-12, ZSM-38, ZSM-48, offretite, ferrierite, zeolite beta, zeolite theta, and
zeolite alpha, as disclosed in USP 4,906,350. These catalysts are used in
combination with Group VIII metals, in particular palladium or platinum. The
Group VIII metals may be incorporated into the zeolite catalysts by conventional

techniques, such as ion exchange.



referred to as F-T wax. F-T wax preferably has an

initial boiling point in the range of from 650-7500F
wa@papsader abl y continuously boils up to an enpPCpUBS2U8/012839

of at |east 10500F. A narrowes-cut waxy feed may al so

be used during the hydroisonerization. A portion of

the n-paraffin waxy feed is converted to | ower boiling
[06dppar dhf ionkc emitodlimeht, eonearsionhefe theiswaky feedstock may be

sufficient heavy n-paraffin material to_yield an

congustacapyema combination of Jfeeckite bets and FUZSHHE (calpdysts in the
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end boiling point of the waxy feed be_above 10500F
cqnlds0Hed . oy@55] cauvadystacowiprising rGrege MIfuvewd leaded nZSM-48,
it defines t 0 and/ o isyillatio
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does not require that any material at the specified
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boi l i ng qutside that range._ [056] The waxy feed
ZBMERSr Hbihe hydreisosearizaioncof ﬁ[hﬁéwgofeﬁsiétﬂp{ferlaem%% the need for

formed hy .the hydr nt hesi s process, having an
ar?ynf,lﬂ?sgﬂu%r&t S?Poair%% %M@S%OOF and 7500F determ ned
by the practitioner and an end point, preferably above

[062 OOF’Ad@évﬁa{;p){ﬁagé%gqu“{hﬁﬁ ﬁ@&h}’?ﬁ%ﬁ%@ &&%ﬁﬂ%hed using one or

vari abl'es e e practitioner for the
mYé iofaslvent staxingc tatahgicadewnxihgr oreydmdesvaxing psocesses and

eitl?esrot-he entire hydroisomerate or the 650-750°F+ fraction may be dewaxed,
depending on the intended use of the 650-750°F- material present, if it has not
been separated from the higher boiling material prior to the dewaxing. In solvent
dewaxing, the hydroisomeraté may be contacted with chilled solvents such as
acetone, methyl ethyl ketone (MEK), methyl isobutyl ketone (MIBK), mixtures of
MEK/MIBK, or mixtures of MEK/toluene and the like, and further chilled to
precipitate out the higher pour point material as a waxy solid which is then
separated from the solvent-containing lube oil fraction which is the raffinate. The
raffinate is typically further chilled in scraped surface chillers to remove more
wax solids. Autorefrigerative dewaxing using low molecular weight
hydrocarbons, such as propane, can also be used in which the hydroisomerate is
mixed with, e.g., liquid propane, a least a portion of which is flashed off to chill
down the hydroisomerate to precipitate out the wax. The wax is separated from

the raffinate by filtration, membrane separation or centrifugation. The solvent is

then stripped out of the raffinate, which is then fractionated to produce the



750F+ fractions". By contrast, "650-750 OF fractions"

refers to a fraction with an unspecified initial cut
w@oimneand an end poi nt sonewhere bet ween 6500FCEHNS2068012839

OF. Waxy feeds may be processyd as the entire fraction

or as subsets of the entire fraction prepared by

distillation or other separation techni qgues. The waxy

plef&tledbase stycksaddfyl wotherpresesnt imventionanA Bo%weld dmewal isycatalytic
nmore than 95% and preferably nore than 98 wt % paraf f
dewaxingdiwditdothe hydenisamnergte inreactednwithelydragen fin fBe presence
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hydrofSopheratey g8 aives . boliny maediald)ain e blodlseg rangsr foresxample,
and useful in the process of the invention have been
65d508k, wchich sreiseparated fpomctbe heavieh 64081 EFyshasesioekgfraction
a, catal ytic cqbalt conponent,

s basecstorts S@s o fTarkenatyd into Fﬁéeﬂ\fiéﬁﬁ% tase'§0G8. “Separation
of Y8 550 MG A Sppl e o HRERLE UAEP oA or during

frRESO 4T oRAS HthB WS 0OTSUPEH pigesadl e tA8desired base stocks.
hydr odesul furization treatnent is not required

because, as indicated above, such waxes have only

0633ce anmundewdriags catatystabdich Milppeduce ther pour point of the
typically less than about 5 ppmto nil) of sulfur or .
hydroisegesrateoand praferably shese whiehveiovidonadarggdrishbabiybegoil base
cat st feqd E-T waxes may benefit, from . .
st oL oIS ORSTate nEeY e yisetor TG dRslide samee selective

enaf: < r aat t .onah :

51 TALURTLS, LR SXHGER S5l SELRRAY ool Bl men
cEApouEite thavéebean Cagibonsikrated af wxffal ot sdewaxiageperoleum oil

single catal yst. Conversion tenperatures range from
fractoons Hmdodnclodepdor example, ferrierite, mordenite, ZSM-5, ZSM-11,
ZSM-23, ZSM-35, ZSM-48, ZSM-22 also known as theta one or TON, and the
silicoaluminophosphates known as SAPO’s. The dewaxing may be accomplished
with the catalyst in a fixed, fluid or slurry bed. Typical dewaxing conditions
include a temperature in the range of from about 400-600°F, a pressure of 500-
900 psig, H, treat rate of 1500-3500 SCF/B for flow-through reactors and LHSV
of 0.1-10, preferably 0.2-2.0. The dewaxing is typically conducted to convert no
more than 40 wt% and preferably no more than 30 wt% of the hydroisomerate

having an initial boiling point in the range of 650-750°F to material boiling below

its initial boiling point.

[064] GTL base stock(s) and/or base oil(s), preferably hydrodewaxed, or
hydroisomerized/cat (or solvent) dewaxed F-T wax-derived base stock(s) and/or
base oil(s), have a beneficial kinematic viscosity advantage over conventional API
Group II and Group III base stock(s) and/or base oil(s) , and so may be very

advantageously used with the instant invention. Such GTL base stock(s) and/or



5000C at pressures ranging fromabout 500 to 20, 000

kPa. This process nay be operated in the presence of
whyawogam and hydrogen partial pressures rangeCT/U82008/012839

about 600 to 6000 kPa. The raisi-o of hydrogen to the

hydr ocar bon feedstock (hydrogen circulation rate)

typically range fromabout 10 to 3500 n.1.1. 1 (56 to
bééé 6i6Q) SairHabt )sigmificahily higloer kintmatit wisdosithes, up to about 20-50

feedstock typicall %(yr anges from about, 0.1 to % LHSV,

mpa'és at 4003 mhelte@s mlmanft%mmmm@hﬁﬁguaﬂ/ AtgHs can have

e S B B3 BRSO rom .
b s%egﬁ T e ﬁi%gﬂ{H%{do{?RHésmes up to ab?ut 10 mm /s at 100°C. The

ydrocrackl ng/ rol sonerization catalyst, such as a

highbﬁfmﬁemahackzisagsﬁykﬂﬁ)gecafa(}ﬂit sbaséostoeka;r)rphnd/or base oil(s),
catal ysts containing Co, M, Ni, W M, etc., on oxid

comparsdite, the ngore lishited kanematic ¥iscosity range0fUaroup Io%ﬂdaGfOUP III
ke B R SA At B AL S Hbion con
p@%@&%ﬁd&l &)hglnbéﬁg’lgz dvafith e? ﬁr? §t11f1§§ubr1cant comgo itions.

cracki ng, ewax! g, r0| omeri zin
naterlals and/ or waxy naterlals to base stock or base

[05] 2 gpdeqfd | gﬁé’senftorm‘%ﬂﬁ%e cond! WrS. nftRé. Mafrodewaxed, or
2,817,693; 4,900, 407; 4,937,399; 4,975,177; 4,921, 594,

ﬁdrb%rﬁéf&edﬁcaﬁ (dxﬁsc?l&@nt)&ieiz&%,eﬂ%&ntl&tﬁ%ambﬁse stock(s) and/or base
580, 442; 5,976, 351; 5,935,417; 5, 885, 4% 5,965, 475;
oi{shoprefambly, GTE, bavs stockis) andlorchass3oile; vehishshaxgkive been

aghisged Bpic Bragess sbdhe %r%%gt i”é‘%em@hgéén §RBstt1E3Y afggart of the
b%@l?ﬁ ‘%&85%54%& 9%?%7§ EP 053 éﬁﬁ%éﬁ‘t)gh)oé%’%(gﬁ 38%(;30 6 One or
moB2)Jof thEsd 6a688tbckB)) andZbr 0668 34Ps)( dirivedERom GTL materials can
similarly be used as such following dehazing in accordance with the present
invention or further in combination with other base stock(s) and/or base oil(s) of

mineral oil origin, natural oils and/or with synthetic base oils.

[066] The preferred base stock(s) and/or base oil(s) derived from GTL
materials and/or from waxy feeds are characterized as having predominantly
paraffinic compositions and are further characterized as having high saturates
levels, low-to-nil sulfur, low-to-nil nitrogen, low-to-nil aromatics, and are

essentially water-white in color.

[067] A preferred GTL liquid hydrocarbon composition is one comprising
paraffinic hydrocarbon components in which the extent of branching, as measured
by the percentage of methyl hydrogens (BI), and the proximity of branching, as
measured by the percentage of recurring methylene carbons which are four or

more carbons removed from an end group or branch (CH, > 4), are such that: (a)



0776959 (A3), WO 97/031693 (Al), WO 02/064710 (A2), WO

02/06471 1 (Al), WO 02/070627 (A2), WO 02/070629 (Al),
wO\D0986038320 (Al) as well as in British Pat enPGI/US2008/012839

1,429, 494; 1, 350, 257; 1, 440,230; 1, 390, 359; WO

99/ 45085 and WD 99/20720. Particularly favorable

processes are described in European Patent

BROE(CHY * ahs-1464hd ¢b pBIH0183 F€H, PrdpedSagmessuned bvar said liquid
wax feeds are described in U S. Pat. Nos. 4,594, 172;

hydroagbenzonmaitioroana wholgs, 960; 6, 103, 099; 6, 332, 974;
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catal yst conprising Goup VIII netal |oaded ZSM 48,

[Ogﬁf er alﬁ‘leyyplgf%%%hﬁ’gi Hﬁgpls?oé]?moi' RIE QiIRMIES chiPdferized as

fera
comprising a mixture of branched paraffins characterized in that the lubricant base

oil contains at least 90% of a mixture of branched paraffins, wherein said
branched paraffins are paraffins having a carbon chain length of about Cy to
about C,, a molecular weight of about 280 to about 562, a boiling range of about
650°F to about 1050°F, and wherein said branched paraffins contain up to four
alkyl branches and wherein the free carbon index of said branched paraffins is at

least about 3.

[070] In the above the Branching Index (BI), Branching Proximity (CH, > 4),

and Free Carbon Index (FCI) are determined as follows:

Branching Index

[071] A 359.88 MHz 1 H solution NMR spectrum is obtained on a Bruker

360 MHz AMX spectrometer using 10% solutions in CDCl;. TMS is the internal
chemical shift reference. CDCl; solvent gives a peak located at 7.28. All spectra

are obtained under quantitative conditions using 90 degree pulse (10.9 ps), a pulse



in either one stage or two stages. In any case, useful
hydr ocar bon base oil products nay be obtai ned.
w@22a0aloysv4 ZSM 48 is described in USP 5, 075, 269PCTIhs2008€12839
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wax. The wax is separated fromthe raffinate by
filtration, menbrane separation or centrifugation. The
Bsarichémg Pioximity (CH, >4)

[074] A 90.5 MHZ’CMR single pulse and 135 Distortionless Enhancement by
Polarization Transfer (DEPT) NMR spectra are obtained on a Brucker 360
MHzAMX spectrometer using 10% solutions in CDCL;. TMS is the internal

chemical shift reference. CDCL; solvent gives a triplet located at 77.23 ppm in
the °C spectrum. All single pulse spectra are obtained under quantitative
conditions using 45 degree pulses (6.3 us), a pulse delay time of 60 s, which is at
least five times the longest carbon spin-lattice relaxation time (T;), to ensure
complete relaxation of the sample, 200 scans to ensure good signal-to-noise ratios,

and WALTZ-16 proton decoupling.

[075] The C atom types CH;, CH,, and CH are identified from the 135 DEPT
3C NMR experiment. A major CH, resonance in all 3C NMR spectra at ~29.8
ppm is due to equivalent recurring methylene carbons which are four or more
removed from an end group or branch (CH2 > 4). The types of branches are

determined based primarily on the '>C chemical shifts for the methyl carbon at the



then stripped out of the raffinate, which is then
fractionated to produce thepreferred base stocks
waois@bob44dn t he present invention. Al so well knP@FUSR08/012839
catal yti c dewaxi ng, in which-3de hydroi sonerate is
reacted wth hydrogen in the presence of a suitable
dewaxi ng catal yst at conditions effective to | ower the
end of theibranadf of e metliyleae rarkireon€a¢mbyted dratrvhgimethyl on the
al so converts a portion of the hydroi sonerate to | ower
beichi ng materials, in the boiling range, for exanple,
650- 7500F-, which are separated fromthe heavier

el ﬁeﬁkr@egp@ﬁ%f% B G0 Thio POl is ormresseddnatiisg carbons, and

f
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stocks. [063] Any dewaxi ng catal yst which will reduce
therterminal nmpethpt oobranich dayblowas Sore’athe cartions af theabCy are the fifth
t hose which provide a |arge of lub [
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petro ractions and include, for exanple,
ay eatduddtetthe averapencdrbon Auvhlier ofSiHel mblecuktSMn2the sample which is
ZSM 35, ZSM 48, ZSM 22 al so known as theta one or
amcemhghq:d voth awili mmo@pwaa@s qxd@hﬁcagngmtem&& by simply

(ﬁva@llrpg Flirﬁaﬁuo ?CL@ ccon‘gg (Efe tﬁ?ﬁfr@{: hgleﬁg:}- éﬁe forml?la weight of

)tlons include a tenperature in the range of from
abou% 400- 6000F, a pressure of 500- 900 psig, H2 treat

by alieidefthd 36¢x 3affbrSCFifekedl drbo\(ehidit digbions artazes cangts) by the
LHSV of 0.1-10, preferably 0.2-2.0. The dewaxing is
t \Ayeragel garbon dmmbm‘ fromc 8t6p & ttorpptain the integral area per carbon in

the sample;
¢) measure the area between 29.9 ppm and 29.6 ppm in the sample; and
d) divide by the integral area per carbon from step b. to obtain FCI.

[077] Branching measurements can be performed using any Fourier
Transform NMR spectrometer. Preferably, the measurements are performed
using a spectrometer having a magnet of 7.0T or greater. In all cases, after
verification by Mass Spectrometry, UV or an NMR survey that aromatic carbons
were absent, the spectral width was limited to the saturated carbon region, about
0-80 ppm vs. TMS (tetramethylsilane). Solutions of 15-25 percent by weight in
chloroform-d1 were excited by 45 degrees pulses followed by a 0.8 sec
acquisition time. In order to minimize non-uniform intensity data, the proton
decoupler was gated off during a 10 sec delay prior to the excitation pulse and on

during acquisition. Total experiment times ranged from 11-80 minutes. The



nore than 40 wt % and preferably no nore than 30 w % of
t he hydroi sonerate having an initial boiling point in
wo b@ovenge of 650- 7500F to material boiling beP@mMUE1088/012839
initial boiling point. [064]-33FL base stock(s) and/or
base oil (s), preferably hydrodewaxed, or
hydr oi sonmeri zed/ cat (or solvent) dewaxed F-T
DERT ded iART degaencdsovkets raniadl ont becrdiig (o Jiterature descriptions
beneficial kinematic viscosity advantage over
withnuiner idewiationpidesgribgs I thgnar@mepBruker ppseating mapygls.
and/ or base oil(s) , and so nay be very advant ageously
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can

[079] GTL base stock(s) and/or base oil(s), for example, hydrodewaxed or

hydroisomerized/catalytic ~(and/or solvent) dewaxed waxy synthesized
hydrocarbon, e.g., Fischer-Tropsch waxy hydrocarbon base stock(s) and/or base
oil(s) are of low or zero sulfur and phosphorus content. There is a movement
among original equipment manufacturers and oil formulators to produce
formulated oils of ever increasingly reduced sulfated ash, phosphorus and sulfur
content to meet ever increasingly restrictive environmental regulations. Such oils,
known as low SAPS oils, would rely on the use of base oils which themselves,
inherently, are of low or zero initial sulfur and phosphorus content. Such oils
when used as base oils can be formulated with additives. Even if the additive or
additives included in the formulation contain sulfur and/or phosphorus the
resulting formulated lubricating oils will be lower or low SAPS oils as compared
to lubricating oils formulated using conventional mineral oil base stock(s) and/or

base oil(s).



simlarly be used as such follow ng dehazing in
accordance with the present invention or further in

w@ormbiosbd on Wit h ot her base stock(s) and/ or beEEUS2008/012839
oil(s) of mneral oil originasgnatural oils and/or with
synthetic base oils. [066] The preferred base stock(s)
and/ or base oil(s) derived from GIL material s and/ or

[080pm Wby ekaande,dosv SARSafdratulated cils foawiehiple engines (both spark
predom nantly paraff nic congosi tions and are further
lg®ﬁ9deande¢¢mptﬁsa@nhlﬁnlﬁ¢é) idhhave aradBs gantentsof 0.7 wt% or less,
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per cent age of net hyI hydrogens (Bl), and the proxi m t

0.0 wiStoaorcleissygnorss preferabie 6. Qﬂ/w%oplz,ﬂss,emoag praferably 0. ngt% or
t hyl b
5D R, BTG AT ERBIGR RN OF JVaRE e o 4).
are such that: (a)BI-0.5(CH 2 > 4) >15; and (b)
lﬁ%l?b?ilﬁcﬁ%ei%ﬁbw SRRIRRRGET g Ela o frthy, ol sfock(s) andror
e(glﬁ(rs %Q]P]%ELusl%ﬁsfs i%t&chlcﬁ‘é%ﬁfcaﬂf‘ﬁﬁ c@rﬁblﬁﬁﬁoﬁ%lth one or more

urt aracterized, If netessa havi ng | ess

sdchad basd oilt Amdfop weith ondye hmrar]ieofmmmes additives20 wppm

ni trogen containi ng conpounds, |ess than 20 wppm

sul fur containing corripounds a pour point of |ess than
[082$C ;Exafnmla@loji typical performacecadditivesinnlude) tBit are not limited

e S e il e LSBT SR Hiicrs,
nﬂ?%lb% J QRGGI d%&?tg&ﬁ&}ﬁ tﬁ% gg&ﬁ?,ﬂeﬁ}é}{{é ;%ggsu?@ additives,

erage Rave fore anches per
anti-seizure agents, pour point depressants, wax modifiers, other viscosity index

improvers, other viscosity modifiers, fluid-loss additives, seal compatibility
agents, friction modifiers, lubricity agents, anti-staining agents, chromophoric
agents, defoamants, demulsifiers, emulsifiers, densifiers, wetting agents, gelling
agents, tackiness agents, colorants, and others. For a review of many commonly
used additives, see Klamann in “Lubricants and Related Products”, Verlag
Chemie, Deerfield Beach, FL; ISBN 0-89573-177-0. Reference is also made to
“Lubricant Additives” by M. W. Ranney, published by Noyes Data Corporation of
Parkridge, NJ (1973).

[083] Finished lubricants usually comprise the lubricant base stock or base

oil, plus at least one performance additive.

[084] The types and quantities of performance additives used in combination
with the instant invention in lubricant compositions are not limited by the

examples shown herein as illustrations.



carbon atons. They al so can be characterized by a
conbi nation of dynam c viscosity, as neasured by CCS
w@ro0948Qe and ki nematic viscosity, as measur ePICHUS2008/012839
1000C represented by the forsmgl-a: DV (at -400C) < 2900
(KV at 1000C) -7000. [069] The preferred GIL base
stock and/or base oil is also characterized as
Aatimear and&EPaAdditivese of branched paraffins
characterized in that the lubricant base oil contains
at | east 90% of a m xture of branched paraffins,
[085¢r ei Many dubricatingedilpaequire the presepeg af fantiavean ANE(praextreme
car bon ain |.ength of gbout C20 to ahout CA40, ..a .
pisste . (ST i rinaisuler 380 BrovidBoatedessS antifeps pyotection.

te.a : 0 ergip,n sai ;
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péfsindireehivé kRhibiRd £ afehdnfor nfiproeéd aniidiebr prspeeties of the oil.
paraffins is at |east about 3. [070] In the above the

ABtiwrahiand ¢xtoare (EP )additiveesc herfgrmertbas noleyby ceducing)friction and
and Free Carbon Index (FClI) are determ ned as foll ows:
weRLefcmetad PAH8ex [071] A 359.88 Mz 1 H sol uti on NMR
spectrumis obtained on a Bruker 360 MHz AMX

(08T cr ol B ARFELAeonry Firbiand et oreiven YRulivgt. By severa
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uan I've condl tions using

oile Js aametd1ssltelthiophosphaié &l snoretpatticukarbt al et dialkgldithio-
times the | ongest hydrogen spin-|lattice relaxatjon .
phaspbateTin) whaehi the prisearysmetal cqpngtitnegbdgl zine, or zine dialkyldithio-

si gnal -t Q-nai se rat 072] H.,atom types are defjned
pRsEBRE 0BPhe (oPPRw REMPRYRERs 2eueeslly” Aot 1" formula
7PN PORY |9 Whée R'NESd R? are C,-Cyg alkyl groups, preferably
C,-Cy; alkyl groups. These alkyl groups may be straight chain or branched. The

ZDDP is typically used in amounts of from about 0.4 to 1.4 wt% of the total lube

oil composition, although more or less can often be used advantageously.

[087] However, it is found that the phosphorus from these additives has a
deleterious effect on the catalyst in catalytic converters and also on oxygen
sensors in automobiles. One way to minimize this effect is to replace some or all

of the ZDDP with phosphorus-free antiwear additives.

[088] A variety of non-phosphorous additives are also used as antiwear
additives. Sulfurized olefins are useful as antiwear and EP additives. Sulfur-
containing olefins can be prepared by sulfurization of various organic materials
including aliphatic, arylaliphatic or alicyclic olefinic hydrocarbons containing
from about 3 to 30 carbon atoms, preferably 3-20 carbon atoms. The olefinic
compounds contain at least one non-aromatic double bond. Such compounds are

defined by the formula



6.2-4.0 ppm hydrogens on ol efinic carbon atons;

4.0-2.1 ppm benzylic hydrogens at the a-position to
W@e@omb44e4 ri ngs; 2.1-1.4 ppm paraffinic CH met PCTES2008/012839

hydr ogens; 1.4-1.05 ppm par af4fgi-nic CH2 net hyl ene

hydrogens; 1.05-0.5 ppm paraffinic CH3 net hyl

hydr ogens. [073] The branching index (Bl) is

cal cul ated as the rati o RIRf@=CRAR® of non- benzylic

met hyl hydrogens in the range of 0.5 to 1.05 ppm to

the total nonbenzylic aliphatic hydrogens in the range
where) each oof2 RE-Rp rare BirsdepbndentSr dwdnogen (eH2 bydrocprbpos] radical.
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13C NMR spectra at 29.8 ppmis due to equival ent
Use cof ralkyltnetinpasroyl c eommposndsi inh cambiation ovithpaemolybdenum
compound (oxymolybdenum diisopropyl-phosphorodithioate sulfide, for example)
and a phosphorous ester (dibutyl hydrogen phosphite, for example) as antiwear
additives in lubricants is disclosed in U.S. Patent 4,501,678. U.S. Patent
4,758,362 discloses use of a carbamate additive to provide improved antiwear and
extreme pressure properties. The use of thiocarbamate as an antiwear additive is
disclosed in U.S. Patent 5,693,598. Thiocarbamate/molybdenum complexes such
as moly-sulfur alkyl dithio-carbamate trimer complex (R=Cs-C,g alkyl) are also

useful antiwear agents. The use or addition of such materials should be kept to a

minimum if the object is to produce low SAP formulations.

[090] Esters of glycerol may be used as antiwear agents. For example,
mono-, di-, and tri-oleates, mono-stearates, mono-palmitates and mono-myristates

may be used.

[091] ZDDP is combined with other compositions that provide antiwear
properties. USP 5,034,141 discloses that a combination of a thiodixanthogen
compound (octylthiodixanthogen, for example) and a metal thiophosphate
(ZDDP, for example) can improve antiwear properties. U.S. Patent 5,034,142
discloses that use of a metal alkyoxyalkylxanthate (nickel ethoxyethylxanthate,



renoved froman end group or branch (CH2 > 4). The
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Viscosity Index Improvers

[093] Viscosity index improvers (also known as VI improvers, viscosity
modifiers, and viscosity improvers) provide lubricants with high and low
temperature operability. These additives impart shear stability at elevated

temperatures and acceptable viscosity at low temperatures.

[094] Suitable viscosity index improvers include high molecular weight
hydrocarbons, polyesters and viscosity index improver dispersants that function as
both a viscosity index improver and a dispersant. Typical molecular weights of
these polymers are between about 10,000 to 1,000,000, more typically about
20,000 to 500,000, and even more typically between about 50,000 and 200,000.

[095] Examples of suitable viscosity index improvers are polymers and
copolymers of methacrylate, butadiene, olefins, or alkylated styrenes. Poly-
isobutylene is a commonly used viscosity index improver. Another suitable

viscosity index improver is polymethacrylate (copolymers of various chain length



using a spectroneter having a magnet of 7.0T or

greater. In all cases, after verification by Mass
wEep@ensanetry, UV or an NVR survey that aromatPCI/US2008/012839

carbons were absent, the specpral width was limted to

t he saturated carbon regi on, about 0-80 ppmvs. TMS

(tetranmet hyl silane). Sol utions of 15-25 percent by

alkel glethaciykbdspfoi examgle)yetdcieaisot savd s 4oudqmiredepressants in
pul ses followed by a 0.8 sec acquisition tine, In
sasnel formuwlatipns. mOthemsitable viscesityiirdey impravess inclede copolymers

rat gn decouypl er s gatged off ring a 1Q sec dela
o refslend b Tuppvicae; S Boeiatehebloik afopafyicts St Hyrene and
. LSithO ' t] . i -
oG s oty e RSB e S 08 At Pt o
exaifpleli Bfedificl dxagiplbs (el 0@s Styr@id-iBopretict ér sti/ruvke-butadiene based
devi ations described in the Varian or Bruker operating
potsmeas of 50008]to 2OOJ0GGmDlequdan weoighéss Enhancenent by
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rbo YA 35 shows CH and CH3 up and CH2 180
Wﬁ’éﬁé"@%ﬁ XB?UQSﬁégiO ?&8{%) APT is Attached Proton
Test. It allows all carbons to be seen, but if CH and
CH3 are up, then quaternaries and CH2 are down. The

Asdgueiaags are useful in that every branch nethyl
shoul d have a corresponding CH and the nethyls are
clearly identified by chem cal shift and phase. The . .
[097}nchiAnfigridants t tetardofthe ackidating| degradatiien eofribase di}s during
C-. 13 NVR ysing the assu i,on,in the cal cul ations
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¢ - . . o Lo .
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I oni zati on Mass Spectroscopy (FIM).
See, Klamann in “Lubricants and Related Products”, op cite, and U.S. Patent Nos.

4,798,684 and 5,084,197, for example.

[098] Useful antioxidants include hindered phenols. These phenolic anti-
oxidants may be ashless (metal-free) phenolic compounds or neutral or basic
metal salts of certain phenolic compounds. Typical phenolic antioxidant
compounds are the hindered phenols which are the phenols which contain a
sterically-hindered hydroxy group, and these include those derivatives of
dihydroxy aryl compounds in which the hydroxy groups are in the ortho- or
para-position relative to each other. Typical phenolic antioxidants include the
hindered phenols substituted with C4+ alkyl groups and the alkylene coupled
derivatives of these hindered phenols. Examples of phenolic materials of this type
2-t-butyl-4-heptyl phenol; 2-t-butyl-4-octyl phenol; 2-t-butyl-4-dodecyl phenol,;
2,6-di-t-butyl-4-heptylphenol; 2,6-di-t-butyl-4-dodecylphenol; 2-methyl-6-t-butyl-
4-heptylphenol; and 2-methyl-6-t-butyl-4-dodecylphenol. Other useful hindered



[079] GIL base stock(s) and/or base oil(s), for
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a sulfur content 0.7 WM%or |ess, preferabl

phértoliRr antéeadans! e TypRiabrexainplés df \mtd}b-plnericﬂxs anum:aﬂants include:
]gyeferabl 0.4 % or less, an ash content of 1.2 wt%
lated and poafalkulated @rognww/ammqswh agremgtismapaeanines of the

fariuds BERSaPpe R0, ShRudie. PPt sprudth gromaic
gf’&‘u{é‘i’3 R R ik %ﬁ rolRfic dif e?gl%ﬁﬁh dodrgﬁl Y%O/%@ﬁ% SR andH ﬁlkyl aryl

n i ns ances, even pre era % or Iess
of RE'E(OTLR 2 wheiecRl'iis gmculkyteﬁﬁpailkenjﬂbném statladent gidup, R is a

hlbgizf afc’kty?cgl;gi%, (?rngrll %Ekenyl aryl, or alkaryl group, and x is 0, 1 or 2. The
aliphatic group R® may contain from 1 to about 20 carbon atoms, and preferably
contains from about 6 to 12 carbon atoms. The aliphatic group is a saturated
aliphatic group. Preferably, both R® and R® are aromatic or substituted aromatic
groups, and the aromatic group may be a fused ring aromatic group such as
naphthyl. Aromatic groups R® and R’ may be joined together with other groups

such as S.

[0100] Typical aromatic amines antioxidants have alkyl substituent groups of
at least about 6 carbon atoms. Examples of aliphatic groups include hexyl, heptyl,
octyl, nonyl, and decyl. Generally, the aliphatic groups will not contain more than
about 14 carbon atoms. The general types of amine antioxidants useful in the
present compositions include diphenylamines, phenyl naphthylamines,
phenothiazines, iminodibenzyls and diphenyl phenylene diamines. Mixtures of
two or more aromatic amines are also useful. Polymeric amine antioxidants can

also be used. Particular examples of aromatic amine antioxidants useful in the



base oil (s) can be used as is or nore typically in

conbi nation wth one or nore second base oils and/or
wowak/oenes or nore performance additives. [082] PEREAPLEE12839

of typical performance additigses include, but are not

limted to, oxidation inhibitors, antioxidants,

di spersants, detergents, corrosion inhibitors, rust
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review of many commonly used additives, see Klamann in
"Lubricants and Rel ated Products", Verlag Chem e,
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al so nade to "Lubricant Additives" by MW Ranney,
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st¥ecthit %81&%%%%&&18@% hERHoWtSbE ‘f)tai't%hlarly useful.

[0103] Preferred antioxidants include hindered phenols or arylamines. These
antioxidants may be used individually by type or in combination with one another.
Such additives may be used in an amount of about 0.01 to 5 wt%, preferably
about 0.01 to 1.5 wt%.

Detergents

[0104] Detergents are commonly used in lubricating compositions. A typical
detergent is an anionic material that contains a long chain hydrophobic portion of
the molecule and a smaller oleophobic anionic or hydrophilic portion of the
molecule. The anionic portion of the detergent is typically derived from an
organic acid such as a sulfur acid, carboxylic acid, phosphorus acid, phenol, or

mixtures thereof. The counterion is typically an alkaline earth or alkali metal.

[0105]  Salts that contain a substantially stochiometric amount of the metal are

described as neutral salts and have a total base number (TBN, as measured by



I ncreasingly specifications for |ubricant perfornmance,
e.g., engine oil performance, have exhibited a trend
wo erovioeqappoved anti wear properties of the oil. POI/USHAs/012839
and extrene EP additives perfasr-mthis role by reducing
friction and wear of netal parts. [086] While there
are many different types of antiwear additives, for
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[0107] Preferred detergents include the alkali or alkaline earth metal salts of

sulfonates, phenates, carboxylates, phosphates, and salicylates.

[0108] Sulfonates may be prepared from sulfonic acids that are typically
obtained by sulfonation of alkyl-substituted aromatic hydrocarbbns. Hydro-
carbon examples include those obtained by alkylating benzene, toluene, xylene,
naphthalene, biphenyl and their halogenated derivatives (chlorobenzene,
chlorotoluene, and chloronaphthalene, for example). The alkylating agents
typically have about 3 to 70 carbon atoms. The alkaryl sulfonates typically
contain about 9 to about 80 or more carbon atoms, more typically from about 16

to 60 carbon atoms.

[0109] Klamann in “Lubricants and Related Products”, op cit, discloses a
number of overbased metal salts of various sulfonic acids which are useful as
detergents and dispersants in lubricants. The book entitled “Lubricant Additives”,

C. V. Smallheer and R. K. Smith, published by the Lezius-Hiles Co. of Cleveland,
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defined by the fornul aRBR4AC=GRSR6 where each of R3-R6
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Preferred hydrocarbon radicals are al kyl or al kenyl
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orabiinched Wheni & glcsseulfunized. glkykpheaol is vsed, thggsulfurized product
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on of suc errals ept to a
or sulfur halides, such as sulfur dichloride, and the like) and then reacting the

sulfurized phenol with an alkaline earth metal hydroxide or oxide.

[0111] Metal salts of carboxylic acids are also useful as detergents. These
carboxylic acid detergents may be prepared by reacting a basic metal compound
with at least one carboxylic acid and removing free water from the reaction
product. These compounds may be overbased to produce the desired TBN level.
Detergents made from salicylic acid are one preferred class of detergents derived
from carboxylic acids. Useful salicylates include long chain alkyl salicylates.

One useful family of compositions is of the formula

OH 2
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formul ati ons. [090] Esters of glycerol nmay be used as
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wt % ZDDP-1i ke conpounds provide |imted hydroperoxide
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CC?YBB Ptg{:liaet{)gl,‘fgolrtls t oTI‘l %fe?er@ér?t%’ uggr{ %rr]ox%fde pAb%ertles of two
detergents without the need to blend separate materials. See U.S. Patent

6,034,039 for example.

[0115] Preferred detergents include calcium phenates, calcium sulfonates,
calcium salicylates, magnesium- phenates, magnesium sulfonates, magnesium
salicylates and other related components (including borated detergents).
Typically, the total detergent concentration is about 0.01 to about 6.0 wt%,
preferably, about 0.1 to 0.4 wt%.

Dispersant

[0116] During engine operation, oil-insoluble oxidation byproducts are
produced. Dispersants help keep these byproducts in solution, thus diminishing
their deposition on metal surfaces. Dispersants may be ashless or ash-forming in
nature. Preferably, the dispersant is ashless. So-called ashless dispersants are

organic materials that form substantially no ash upon combustion. For example,
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constituting the oleophilic portion of the molecule which confers solubility in the
oil, is normally a polyisobutylene group. Many examples of this type of
dispersant are well known commercially and in the literature. Exemplary patents
describing such dispersants are U.S. Patent Nos. 3,172,892; 3,2145,707,
3,219,666; 3,316,177; 3,341,542; 3,444,170; 3,454,607; 3,541,012; 3,630,904,
3,632,511; 3,787,374 and 4,234,435. Other types of dispersant are described in
U.S. Patent Nos. 3,036,003; 3,200,107; 3,254,025; 3,275,554; 3,438,757,
3,454,555; 3,565,804; 3,413,347; 3,697,574; 3,725,277; 3,725,480; 3,726,882;
4,454,059; 3,329,658; 3,449,250; 3,519,565; 3,666,730; 3,687,849; 3,702,300,
4,100,082; 5,705,458. A further description of dispersants may be found, for

example, in European Patent Application No. 471 071, to which reference is made

for this purpose.

[0119] Hydrocarbyl-substituted succinic acid compounds are popular
dispersants. In particular, succinimide, succinate esters, or succinate ester amides

prepared by the reaction of a hydrocarbon-substituted succinic acid compound



Anti oxi dants [097] Antioxidants retard the oxidative
degradation of base oils during service. Such

walegvadabi on may result in deposits on netal seeT/ESHE$/012839
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| ubricant. One skilled in the art knows a wide variety
of oxidation inhibitors that are useful in |ubricating
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3,662,616k 3)94:8c8 00 wpld dCardelai Raa¢ritdés. h0940dde hi nder ed

phenol s. Exanpl es of phenolic materials of this type
2-t-butyl -4-heptyl phenol; 2-t-butyl-4-octyl phenol;

butyy]) .4+ e - . i bet
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ester derivatives. Bis-phenolic antioxidants may al so
(o328 TRURHER Rsjer JRfiftes TarE TR b RolibialiBh {eRMiAR between
alkenyl succinic anhydrides and alkanol amines. For example, suitable alkanol
amines include ethoxylated polyalkylpolyamines, propoxylated polyalkylpoly-
amines and polyalkenylpolyamines such as polyethylene polyamines. One
example is propoxylated hexamethylenediamine. Representative examples are

shown in U.S. Patent 4,426,305.

[0123] The molecular weight of the alkenyl succinic anhydrides used in the
preceding paragraphs will typically range between 800 and 2,500. The above
products can be post-reacted with various reagents such as sulfur, oxygen,
formaldehyde, carboxylic acids such as oleic acid, and boron compounds such as
borate esters or highly borated dispersants. The dispersants can be borated with

from about 0.1 to about 5 moles of boron per mole of dispersant reaction product.

[0124] Mannich base dispersants are made from the reaction of alkylphenols,

formaldehyde, and amines. See U.S. Patent 4,767,551, which is incorporated
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substituents on the benzene ring of phenol having an average 600-100,000

molecular weight.

[0127] Examples of HN(R), group-containing reactants are alkylene
polyamines, principally polyethylene polyamines. Other representative organic
compounds containing at least one HN(R), group suitable for use in the
preparation of Mannich condensation products are well known and include the
mono- and di-aminoalkanes and their substituted analogs, e.g., ethylamine and
diethanol amine; aromatic diamines, e.g., phenylene diamine, diamino
naphthalenes; heterocyclic amines, e.g., morpholine, pyrrole, pyrrolidine,

imidazole, imidazolidine, and piperidine; melamine and their substituted analogs.

[0128] Examples of alkylene polyamide reactants include ethylenediamine,
diethylene triamine, triethylene tetraamine, tetracthylene pentaamine, penta-
ethylene hexamine, hexaethylene heptaamine, heptaethylene octaamine,

octaethylene nonaamine, nonaethylene decamine, and decaethylene undecamine
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Formaldehyde or a formaldehyde-yielding reactant is preferred.

[0130] Hydrocarbyl substituted amine ashless dispersant additives are well
known to one skilled in the art; see, for example, U.S. Patent Nos. 3,275,554;
3,438,757; 3,565,804; 3,755,433, 3,822,209, and 5,084,197.

[0131] Preferred dispersants include borated and non-borated succinimides,
including those derivatives from mono-succinimides, bis-succinimides, and/or
mixtures of mono- and bis-succinimides, wherein the hydrocarbyl succinimide is
derived from a hydrocarbylene group such as polyisobutylene having a Mn from
about 500 to about 5000 or a mixture of such hydrocarbylene groups. Other
preferred dispersants include succinic acid-esters and amides, alkylphenol-
polyamine-coupled Mannich adducts, their capped derivatives, and other related
components. Such additives may be used in an amount of about 0.1 to 20 wt%,

preferably about 0.1 to 8 wt%.
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reacting an excess of a netal conpound (a netal
ohyalr baipdarat. Exarhples of seitabiplpour pioint dapressadiscinghude alkylated

such as carb di oxi de). Useful det t b .
ndnibalane, HOIMPGURGE BESEPOBACHIgHLy RAEHSIABHEs; Gaerensation
It, is desjrablefor _at le .de 0
s SE A BRwAdlcortver RS ARSMRGEEARHBRRAT2 g, garborylate
p%l?@t&éﬁn%%eﬁf&?ﬂﬁ?@opdia‘lmlﬁfrﬁgf;hk’ést, lvlﬁlry; RIsRE6 58 fafflacids and allyl

nme entrapped in the oil. pi ca , the overbased
vingl ethesd. UeS. Ratemtt Nos.of, 8 h&022] 2,015 & @, Ehii,498;2,387,501; 2,655,
ortion of the detﬂient of about 1.05:1 to 50:1 gn an )
430 72.666.346; B2 87 T2 2be8e 2881 325074 5 dascrbe aiseRelrpour point

bout 4:1 t 25:1. T ti ' .
ki aise ndyr 3RS direpeiation herecly p Pbe gL TR hE 4fd in an
alggﬁffﬂt oézg@fbu(e R).(L‘l 8 wiopf rsférah?%o%?@.dloto%lﬁ@ WoteTor €.

referably, the overbasing cation Is sodium calcium

or magnesium A mixture of detergents of differing TBN

can be used in the present invention.
Corrosion Inhibitors

[0133] Corrosion inhibitors are used to reduce the degradation of metallic parts
that are in contact with the lubricating oil composition. Suitable corrosion
inhibitors include thiadiazoles. See, for example, U.S. Patent Nos. 2,719,125;
2,719,126; and 3,087,932, which are incorporated herein by reference in their
entirety. Such additives may be used in an amount of about 0.01 to 5 wt%,

preferably about 0.01 to 1.5 wt%.

Seal Compatibility Additives

[0134]  Seal compatibility agents help to swell elastomeric seals by causing a
chemical reaction in the fluid or physical change in the elastomer. Suitable seal
compatibility agents for lubricating oils include organic phosphates, aromatic

esters, aromatic hydrocarbons, esters (butylbenzyl phthalate, for example), and



[0107] Preferred detergents include the alkali or

al kaline earth netal salts of sul fonates, phenates,
W@ 200bosasbat es, phosphates, and salicyl ates. [ OROBPS2008/012839

Sul fonates may be prepared f+50m sul fonic acids that

are typically obtained by sul fonation of

al kyl -substituted aromati c hydrocarbons. Hydro carbon
p(ﬂy}amphy]s suegihied anhjdmdze okﬁlmhnaa@dlbyesalmw &ei wsgdbimasramount of

tol uene, xyl ene, naphthal ene, phenyl and their -
ah%ﬁ@éé‘n@t%WeﬁarﬂW@(@M&@"@@hP&r otlé’e?r&’é&r%é chl or ot ol uene,

and chl oronapht hal ene, for exanple). The al kyl ati ng

agents typically have about 3 to 70 carbon atons. The
eg%lﬁﬁ({a}'ﬁ #gftsonat es typically contain about 9 to about

arbon atons, nore typicall y from about 16

to 60 carbon atons. [0109 Kl amann |n hbrlca] S an

[036ht ed\mti-bearatagentsomay @ vadnt@gﬂoyleé/s @ a a%ée B\tvrlcant composi-

A1 SRR s A B S B oo
pé&?%‘é %% Stplﬁlagt? %ﬁgk%ﬁﬂ%éééﬁhgt hFHg lje'éﬁﬁﬁi;)geAEGI}Isilﬁﬁﬁnes such as

siliean Wit dr! psly@imetiyl Gikwahengradide dntiHoam, psopertles | yAnti-foam
di scl oses a number of overbased sul fonates that are
agenits are acordmspeinlznaailabde oandignay gleenwed[ Unm]nventlonal minor

oS o B Bl Sy S0 Ml S Bl grpoun of
th?&%@&&%%@_&@lb%gd@q%gi’t&ﬁ é%t%{%ﬁ%s@ Igfr?f((i).q $ercent.
exarrbl e) wt h an al kyl phenoi or sulfurized
al kyl phenol . Useful al kyl groups include straight

Inhitsitors and Y etimist A dditives30 al kyl groups, preferably,
C4- C20. Exanpl es of suitable phenols include

[0138P Ut YA R8P additives "o NEYO B8 Nahibiles) hRN&B8ltives that protect

lubricated metal surfaces against chemical attack by water or other contaminants.

A wide variety of these are commercially available; they are referred to in

Klamann in “Lubricants and Related Products”, op cit.

[0137] One type of antirust additive is a polar compound that wets the metal
surface preferentially, protecting it with a film of oil. Another type of antirust
additive absorbs water by incorporating it in a water-in-oil emulsion so that only
the oil touches the metal surface. Yet another type of antirust additive chemically
adheres to the metal to produce a non-reactive surface. Examples of suitable
additives include zinc dithiophosphates, metal phenolates, basic metal sulfonates,
fatty acids and amines. Such additives may be used in an amount of about 0.01 to

5 wt%, preferably about 0.01 to 1.5 wt%.



dodecyl phenol, and the like. It should be noted that
starting al kyl phenols may contain nore than one al kyl
waaimsheuaent that are each i ndependently str ai peit/usivas/on2839
or branched. \When a non-sul fus4-zed al kyl phenol is
used, the sulfurized product may be obtai ned by
met hods well known in the art. These nethods include
Friedon Miodifrrsct ur e of al kyl phenol and sul furi zi ng agent
(i ncluding elenental sulfur or sulfur halides, such as
sul fur dichloride, and the like) and then reacting the
[&1387 ur i & efrigstomn ohodifieh ianary kaatenial exrr matemdaly) that can alter the

hydr oxi de. or .oxi de. 111] . Met al | t . b | i . .
cadfiatens of Bieugh i svrTace hivrlnbs antbbaCalk Soiyid eontaining
| 3 ents t b.NG: - ..
S0 GG ERIBY APRIRTied Moas! ik R, ubricty
ag &M VoOMeiliness ageal! ahd WthéhSudteagéntsthay Sliiiple. thehstsitity of base
conmpounds may be overbased to produce the desired TBN
oilgv éormuletes debricantadempositions) iory functimmiall Buidsorte modify the
preferred_ c| ass of det ts. derived f yli .
oiedPatent LoBTRicoR! ofy ha W G BTN gRBh a1, SHSGIVElY used in
salicyl ate ful fam.ly  of 1t ' . .
oAb RF AT Bk BUS or R PorbRRERAL BE s biesCht invention

iU RHRd N P DN ImMbAI A9 Yhat ABweR RO Bo'él"ffé'i@lt oF frietidf are plarticularly
a

integer froml to 4, and Mis an alkaline earth netal.
advaitegoond iR gombjmtionewdihk tHe bhsd ois cdndaiubeeasmpGsitions of this
_preferably C 3 or greater. R _may be o?ti onal |y

inygptiont utledctipn rmedifiars t mat inelide Wstawontainig gompounds or

i B8 i RSk PR hTor M5 SO ERdRlofes ot Metal-
C&fﬂ'&%‘%%&l&@&& PhoddRED ﬁﬂ;g%lciédébﬁ{étél%a?ﬁ &aHePMLGIigand complexes

acl e prepared from phenols by the Kolb

whese theo metdlsembly Snchdeealkald, 5i%alind learthororamlahisitiomagroup metals.
information on synthesis of these conpounds. The netal | |
Sueh meetal-comeaimipg foistionymodifiess imait @lpo have low-ash characteristics.

Transition metals may include Mo, Sb, Sn, Fe, Cu, Zn, and others. Ligands may
include hydrocarbyl derivative of alcohols, polyols, glycerols, partially esterified
glycerols, thiols, carboxylates, carbamates, thiocarbamates, dithiocarbamates,
phosphates, thiophosphates, dithiophosphates, amides, imides, amines, thiazoles,
thiadiazoles, dithiazoles, diazoles, triazoles, and other polar molecular functional
groups containing effective amounts of O, N, S, or P, individually or in
combination. In particular, Mo-containing compounds can be particularly
éffective, as for example Mo-dithiocarbamates, Mo(DTC), Mo-dithiophosphates,
Mo(DTP), Mo-amines, Mo (Am), Mo-alcoholates, Mo-alcohol-amides, etc. See
U.S. Patent Nos. 5,824,627, 6,232,276, 6,153,564; 6,143,701; 6,110,878;
5,837,657, 6,010,987, 5,906,968; 6,734,150; 6,730,638; 6,689,725; 6,569,820;
WO 99/66013; WO 99/47629; WO 98/26030.

[0139] Ashless friction modifiers may also include lubricant materials that

contain effective amounts of polar groups, for example, hydroxyl-containing



salicylic acids may be prepared by double
deconposition of a netal salt in a polar solvent such
wW@sgomascer4 or al cohol. [0113] Al kaline earth nePel/US2008/012839
phosphates are al so used as dst-ergents. [0114]
Detergents may be sinple detergents or what is known
as hybrid or conplex detergents. The | atter detergents
hydrocmbel base ot glyoqridds| partil glyeerides cglyeatide detitatives, and the
the need to blend separate naterials. See U S. Patent
lilge.03Pad@o grenpsxiamdristiono masiifiessemaay cimchudes hysseearbyl groups
i ncl ude | ci um phenat | giumsul f.ongtes, calcium. ..
canifingg STECt AR AT et St Of FagRIN VALY, F Jng piBbination.
: S
O SRR PRUIIRE: ThaCn ) b paRicul 17 oA AOPHACRALS for example,
sdligt }Qfoﬂﬁ? Ath-ceftAingadnd ashigsaldetivativés) dfofartyoacids, fatty alcohols,
W % preferably, about 0.1 to 0.4 wt% Dispersant
fatty 1sideufattygestensi hpdropyl-gontainingi fatty warbamylates, and comparable

b BBa S R SRR BT B, oy
t hej 1t . t . ' . :
35 LoD DT, TP AAESS 8} PRk K amins,

arfl SHBISAA fatty RN BE§ beIedals!saftabRrREidOndh6didTezant s
are organic materials that formsubstantially no ash

upon conbustion. For exanpl e, non-netal - cont ai ni ng or

[0140ht edJsefalatorideatrationy of Seiction anedifiers noyr mngesidmsahout 0.01
In contrast, netal-containing detergents di scussed

toabBvld MaPmarsmorponftennwitbt 2 drefared] rangsypt ahout 0.1 to 5 wit%,

Copstraifeas aferPiismbmGr Gt (ERRD OB S SRR described
inChehR- of Mo LA c8hOMRrdioR. € AldWantageous concentrations of Mo may

range from about 10 to 3000 ppm or more, and often with a preferred range of

about 20 to 2000 ppm, and in some instances a more preferred range of about 30
to 1000 ppm. Friction modifiers of all types may be used alone or in mixtures
with the materials of this invention. Often mixtures of two or more friction
modifiers, or mixtures of friction modifier(s) with alternate surface active

material(s), are-also-desirable.

Typical Additive Amounts

[0141] When lubricating oil compositions contain one or more of the additives
discussed above, the additive(s) are blended into the composition in an amount
sufficient for it to perform its intended function. Typical amounts of such

additives useful in the present invention are shown in Table 1 below.

[0142] Note that many of the additives are shipped from the manufacturer and
used with a certain amount of a base oil diluent in the formulation. Accordingly,

the weight amounts in the table below, as well as other amounts mentioned in this



contains at |east one elenent of nitrogen, oxygen, or
phosphorus. Typical hydrocarbon chains contain 50 to
wdadodoerhbon atons. [0118] Chem cal ly, many di SPET/E8200%012839
may be characterized as phenajses, sul fonates,
sul furized phenates, salicylates, naphthenates,
st earates, carbamates, thiocarbanmates, phosphorus
teflg rary direved. toAhpaniount lofractive siedretient éthat of the non-diluent/diluent
di spersants are the al kenyl succinic derivatives,
peryionc af | thepiegredismthyuniess otherwiss indicatadong Thamgight percent

. Substituted alkenyl succinic c d, ;usual |y . .\
inifsied belostadRasrron Hang Peishigine Lbfiiiglpifegmppsition.
pol yam no conpound. The | ong chain group constituting
the ol eophilic portion of the nol ecule which confers

solubility in the oil, isTABBR Ly a polyisobutylene
\%f’lup n O'th;}wzi%i%%ﬂlq%%tﬁf VQ&F'%ué mﬁri@?rlndgflg@ﬁlfng%eﬁ’s e

Exenpl ary patents descr iArpneximateh di sper santAppagximates,
Pat enCobigound, 172, 892; V&4 fksefil)y; 3, 219, 68%t% Grsferred)
B&edéds 3, 341, 542, 3, 444, 0.00:6 3, 454, 607; 3, 5410.01-3;
]§i,s]§§9dr§04; 3,632,51 1; 3,§8A®R74 and 4, 234, 4350.1Q% her
}tycgig)él%f di;spersant are dgggld bed in U S. Patgpy-Nes.
JORR 5043, 200, 107; 3, 254, 025; 3, 275, 554; 304380757;
Bisddsity Index IlBoers04; 3, 409:847; 3, 697, 574 ge' i
§ﬁ725 agjgo; 3,726, 882; 4, 4§%1%§9; 3, 329, %r;ep 0
,%ﬂ@ﬁ .3, 666, 730; 3,687,849; 3,702,300; 4
GorresEomBRIbIRT £ 1 t her desc 1'%t on of dispersanp
Adfingar Additi¥ganpl e, in EuPdpan Patent Applical: No.
Pont Point Depeessantch ref eren@8-1s made for this B@ipboie.

Adti-fodm Wedntocar byl - subst i 00083 succi ni ¢ aci d0d¥dblihds
Base Qibpul ar Balance Balance

t .§31-15

EXAMPLES
Example 1

[0143] A base sample of GTL heavy base stock KV @ 100°C of 13 cSt, VI
~150, cloud point +7°C, pour point -25°C, T, 956°F, Tso 1065°F and Tyg 1272°F,
was evaluated for comparison purposes and used as the base oil for evaluation of
various additives and additive mixtures for their utility as ambient temperature

haze mitigation additives.

[0144] The GTL HBS was heated to 80°C and cooled to and held at +20°C and
analyzed for turbidity as a measure of haze. The sample was measured at room
temperature then put into a 20°C incubator. NTU was measured using a HACH
Model 2100® according to manufacture recommended testing procedure. Within
a day of heating and cooling to 20°C the NTU value was 1.48. After two weeks at
20°C the NTU was 2.10 while after about 25 days at 20°C the NTU was 2.5 prior

to flocculation occurring.



di spersants. In particular, succinimde, succinate
esters, or succinate ester am des prepared by the
w0 e@eneeamd of a hydrocarbon-substituted succi ni BCHUBIH08/012839
conpoundpr ef erabl y havi ng at-47east 50 carbon atons in
t he hydrocarbon substituent, with at |east one
equi val ent of an al kyl ene am ne are particularly
[0ugs] ul Td @fe28] individual shngdesané thir EHL biBShéase oil was added
condensation reaction between al kenyl succinig¢ . .
vatitisd kngwa eoryeationak ponp paintrdgpressantsn Waxk gntirspitling mdditives,

on.the pol yam ne. For exanpl e,, the nol ar . at.i of .
clgng pgint ARPEeSsRRLsa A%y Hellas (ROlpESKCe Yivcosly) infleR, imprgyer, and
. 0 :1. Representative exanples are shown
p@ﬁ"ﬂ??@:d%g?‘é%?él\bs. 3,087, 936; 3,172, 892; 3,219, 666:
3,272,746; 3,322,670; and 3, 652, 616, 3, 948, 800; and
(033602 TRt PiH o diti A are dbscribdPBloSucci nat e esters

are forned by the condensation reacti on between
al kenyl succini c anhydrides and al cohols or polyols.

[OYa7pr  rAdditise CRolywmry] dBxeselli fugl @loutiePaint ddepressant). R511®,
pol yol used. For exanple, the condensation product of

believatikionbe anieliydateda atedeinyhqcpiate £epgbmmer, AMY 260,000,
seful, dispersant. [0122] Succinate ester am des are
al#ﬁfﬁ@d“%?"%@ﬁﬂiﬂbéﬁ%‘ﬁr Bcti on between al kenyl
succi ni ¢ anhydri des and al kanol am nes. For exanpl e,

sui tabl e al kanol _am nes i ncl oxyl atqd

pol yal kyl pol yam| neB, pr op9§y| pol yal kyl pol yam nes
and pol yal kenyl_pol yéﬁu' nes og%—ye:n-hw—ene

pol yam nes. One|exany]l e ed

hexanet hyl enedi amktmoc Reghggrent ati 9@3%9&@%5 are

shown in U S Patent 4,426,305. [0123] The nol ecul ar
wei ght of the al kenyl succinic anhydrides used in the
Rp;ﬁc,:edi ng paragraphs will typically range between 800
and 2,500. The above
R1 = C¢ to Cy5 (average C;),

N + m = sufficient to result in the copolymer having a weight AMW of ~60,000,

49% active ingredient as received

[0148]  Additive Polymer D (a) (Wax Anti-settling Additive). R446®, believed
to be an alkylated fumarate/vinyl acetate where ester groups have been reacted
with amines to form amides (about 10-20% amides); average molecular around

60,000 having the formula:

R® H
—+CH, —CH, C C CH —CH
bk ke
o P T Q

wherein:



products can be post-reacted with various reagents

such as sul fur, oxygen, formal dehyde, carboxylic acids
W@ amb/0e9pl ei ¢ aci d, and boron conpounds such BGI/DS208%/€12839

esters or highly borated di spmrsants. The di spersants

can be borated with fromabout 0.1 to about 5 noles of

boron per nole of dispersant reaction product. [0124]
Nitkigen contbiatde 0di7sp@6 sant s are nade fromthe reaction of

al k L&? nols, formal dehyde, and ami nes. See U. S
Rpathdn 3 767, 551, which is incorporatedherein by

¥ ef r m a 7al ysts, such as oleic
RaEF?@E?QBﬁ*%ﬁ@?%& g@d 'clgg(r%@g so be part of the
Rf eagf ipc@oOR’ure. Ml ecul ar weights of the _

al kyl'phenol's range from 800 to 2,500. Representative
R&iscamyl esalané CONHR i or pyrRlin@ar pytrokidine 3, 697, 574;

3, 703,536’ 3, 704, 308; 3, 751, 365; 3,756, 953; 3, 798, 165;
Rameny, @odl H36:1-Gardkyl Typi cal high nol ecul ar wei ght

al hphat\hcnaci,d-nodi f.i ed Mapni c n sat i [ 0
OFs RATOPP ARI ARG inip e naspepde PR KERaRk ARip o 00" 37%

: j -aLkyl - substituted hydroxyaromatics or

a@ﬁ?&%@%ﬁﬁgggﬂt@gﬁhi ng reactants. [0126] Exanpl es of

hi gh nol ecul ar wei ght al kyl -substituted
[0149] OX yRd difiRE | K (EQome Médm&?.p@méﬁﬂymh@mhrate (100% active

pol ybut yl phenol , and ot her pol yal kyl phenol s. These
ingo¢dienthyl phenol s can be obtained by the al kylation, in

the presence of an al kyl ating catal yst, such as BF3,

of phenol w th high rmlcébﬁl'ﬁg wei ght poly propyl ene,

pol ybut yl ene, and ot herl ol yal kyl ene conpounds to give

al kyl substiruents on | zene ring of phenol

havi n n aver - | ar i ght.

a g an average 600 %Qicz),_ooo_qc”:@éﬁﬁalg ar wei ght

o)
[0150]  Additive D(b) (Diesel fuel Cloud Point Depressant). R434® believed

to be alkylated fumarate/vinyl acetate copolymers, esters reacted with aromatic

amines to give amides, contains 1.75 wt% nitrogen:

'Ts H
. ,I,
CH,—CH c—C CH —CH
| | | I
R4 R5 RG R7
P Q

2
0



[0127] Exanples of HN(R)2 group-containing reactants

are al kyl ene pol yam nes, principally polyethyl ene
w@ologasiines. Ot her representative organi ¢ conpPUIUS2008/012839

contai ning at | east one HN(R)s9.group suitable for use

in the preparation of Mannich condensation products

are well known and include the nono- and
Rﬂi:-.a];ri-@pgl kanes and their substituted anal ogs, e.g.,

£t hyl am ne and di et hanol am ne;, aromatic diam nes,

Ré=githephehgtheol-QOER rand €€QBRI0 napht hal enes:

heteroc |.c-,am nes, e.g., norpholine, pyrrole,
prr I(’ir)éf(héﬁ i m dazol e, imdazolidine, and piperidine;

| .am i ki : 0128
R&a@ﬁ% anlgp FW:&%%{% ggp ?ggch:lta gﬁ%s[ i ncl Lde
Rékf&dd@ﬁ‘ﬂ%@ﬁdﬁe, di ethyl ene triamne, triethylene

tetraam ne, tetraethyl ene pentaam ne, pentaethylene )
OheRaor rengite fmet H9Iterld0h epd Paand € atedptegsrhindgpendently ranging

oct aam ne, octaethyl ene nonaam ne, nopae | en
frgmcHhioh b0O Sorc we twrweiﬁwgawwggha% Qi R.00 to 60,000,
am nes hawyi ' n contents corresponding to
4?%@%\?‘% S r%#%ﬁﬂﬁéég’%ﬁh the fornula H2N- (Z- NH-) nH,
menti oned before, Zis a divalent ethylene and nis 1

0 . egal f a r | 44y :
[Ogrgcl) yl g%gjrggyffg?n gggaguc}ﬁégyl p1r38§§| gaﬁgﬁg?ﬂmﬂﬁg' anghe chemical

stﬂjcturetigbresehwdbclowpent apropylene tri-, tetra-, penta-
and hexaam nes are al so suitable reactants. The
al kyl ene pol yam nes are usually obtai ned by the
reaction of ammoni a andCHi batpHabKkanes, such as
di chl oro al kanes. Thus the al kyl ene pol yam nes
obtained fromthe reaction of 2 to 11 noles of anmmpni a
[o¥se) 1 Adidife P! @upf Pint beprRasdmnesLirvie® & (hp 6r Lz7719®
carbon atons and the chlorines on different carbons
(Egbp poly nadthecryldty lestee: pol yani ne react ants.

_(|3H3 ] 20
cl: CH
_COOR‘5__

R'S = C4-C30 , When n is sufficient to give a polymer having a weight average
molecular weight of from about 20,000 to about 75,000, 50-60% active ingredient

as received.

[0153] Viscosity Index Improver additive “b”. Poly acrylate ester

CH—CH

COOR'0



[0129] Al dehyde reactants useful in the preparation of
the high nol ecul ar products useful in this invention

wOo pwber94 he al i phatic al dehydes such as f or nePCiEOyHe8/012839
(al so known as paraf ormal dehygbe and formalin to those
noderately skilled in the art), acetal dehyde and al do
;b-hydroxybutyraldehyde). For mal dehyde or a

Rfbemmigaly o€t €) dindoCTealklBigrouss, weibat aeeragk Ghdlcular weight
Hydr ocar byl substituted am ne ashl ess di spersant

50800tto Ve, e wel | known to one skilled in the art;
see, for exanple, U S. Patent Nos. 3,275, 554;

3,438, 757;.. 3,565, 804; 3,755,433, 3,822,209, and..
(095934, Additive1B1 (PeviRaink Denreisendant ¥-33 @y delieved to be an

or at and .non- horated succini m de ' ' 0 .
agHatbd St ST RS sRBF Rimtraoeiy AN BF BF o8R8 nitcogen
Oﬁﬂfymlowiﬁ%lfgﬁﬁulgf mono- and bi s-succi ni m des, wherein

t he hydrocarbyl succinimde is derived froma
hydr ocar byl ene group such as pol yi sobutyl ene having a

Mh from about 500 to about 5000 or a m xture of such

hydr ocar bylRte groupsR'& he¢r pref erred—di sper sant s—
i ncl ude succi\‘ni c aci gd-estens and am deis,
al kyl phenol pol yam nef couplled Manni ch fadducts, thei
cappethderi vat@ves,Cand o CHonrent €H Sgeh
addi ti yes may Ee uséd in am anmount of |about O.llto 0
w % preferably about 0.1 o 8 wt % Pour Poi nt

Depr essam'30pti32] eoy@rM?ional pour poi ntREEPOSssant s
(al so kaown as |ube oil flow inprovers) may be added
to the conpositions of the present invention if

desi red. These pour point depressants nay be added to
RMub{ cating conpositions of the present invention to

| ower the mninmumtenperature at which the fluid wll
R B,4-Cho (average Cg)

R'*=C, to Cy, alkyl and mixtures thereof, preferably methyl
n' + m' sufficient to give a weight average molecular weight of about 65,000,

45-50% active ingredient as received

[0155]  Additive “c” (Cloud Point Depressant). Polymeric alkyl fumarate

esters
— R? R? —
C C
RP00C COORP
- — 10-50
R*=H,
1{b = C6 to C30

[0156] Additive “d” (Cloud Point Depressant). Polymeric alkyl fumarate ester



or can be poured. Exanples of suitable pour point
depressants include al kyl ated napht hal ene,
w@elognetbacr yl at es, pol yacryl ates, pol yaryl anm BEBUS2008/012839
condensation products of hal-gparaffin waxes and
aromati ¢ conmpounds, vinyl carboxylate polyners, and
terpol ymers of dial kylfumarates, vinyl esters of fatty
acids and all ylvi nyIRaet hers. U. S.,&at emnt] Nos.
1, 815, 022; 2,015, 748; ,191,498%/53387,5C1; 2, 655,
479; 2,666, 746;| 2,721,8F7;, 2.72%1,6878; and 3, 250, 715
descri be usef ut|pour poi |¢[ deprcessants and/ or the
preparation thereof. Such additlives may Qe used in an
amount of about| 0.01 to 5 wm% prefegably about 0.01
to 1.5 wt % Corfr osi oR®IOMCDi torfgO 33] dorrosion
inhibitors are wsed to reduce the degraddt'?th of
netallic parts that are in contact with the
| ubricating oil conposition. Suitable corrosion
R'mhilgj 1@ t® 4Gl ude thi adi azol es. See, for exanpl e,
4 S Patent Nos. 2,719,125; 2,719, 126; and 3,087, 932,
Rt s 8 €doncor porat ed herein by reference in their
entirety. Such additives may be used in an anount of
ahout O, Lo, 5, w9% preferabl out 0.01 to 1.5 wt%
[05;%2]“ o&‘%ﬁ%’%i £ &O&Ggfp?ﬁfh)’l%aﬁ’["é@?t] Seal conpatibility
agents help to swell elastoneric seals by causing a

. eacti : L ui > . _ .
(OGRETe 2AdREE P/ g PRl SrARPEY hORL AT,
| ubricating oils include organic phosphates, aromatic

: QR ; I

LR (s e e b AR e et e
anhydri de. Such additives may be used in an anmount of

[Aloyt OrHdlreb@ltSard Presérited ¢ ety Valslodubelowdl to 2 wt %




Anti - Foam Agents [0135] Anti-foam agents nmay

advant ageously be added to | ubricant conposi tions.
wabmsmeeagent s retard the formati on of stabl e fPeErRES2008/012839
Silicones and organic pol ynerg-are typical anti-foam
agents. For exanple, polysiloxanes, such as silicon
oi | or polydinethyl siloxane, provide antifoam
properties. Anti-foam agerfTABUEB2commercially
avai | abl e and may be used in conventional mnor
BaswOfls al pAdditiveArobtetr  addhizei ves such as| NTU
dEMUIEBS | ef Nongsual Iy the fangunt of these pRlditdtvdsdays
conbi ned | 5 Iess t han 1pefc_ent and o_ft_en Ie§_§‘5t’@1@5 dayh
REICHRS LR 0000 g T TS LPRPOY days®
43Ik S 5 | P4®) 4308 BPm | thyes SlcdYet al ik 74akd day
@HMBSChDMGGDmmack by char dor 6idays her | 2.69 at 7 days
cont am nan s. A wde variehyz@bnt7ikdayare comercially

%rl cant B;ﬁ)’/ @fgpg{deér %éuCt Sa&l O:Oagﬁnn &gi?&hﬂ%%'s

i rust —additiveli s a polar—conpepid—that
f%thB@ nbe P09 REmce pr ehazeatienday | prof 2SRiatd days
WTh HBS$i | hFef) /di00. ppanot helhawpﬁenﬂaﬁﬂ]tl r us$.02ddiltdaye
@P@H‘Bsm F(b)WlOWSﬁlhporclHaﬁgaﬁér day @ wat e 37t di day
B YIBY SPB /o ppiyY, {8 §Ydze! OUCNES TNe I¥H3: 5 days

GZT 188 V“Er{ ED, | e | Baze piday o oo T25 at 1 day
GHRL HBRSt | e /S0Pmm. Exarhblaee appeared t abl e| 8ddiatilvday
i ncl ude ZI nc dit hi ophosphatrgsidlyret al pheno| ates, basic

dB T Ot 950 Béﬁ‘lt Ty aciCigBadTeranivee- [SUQD at 14 days
addit1 ves d

) =

FITVE 1 B0 I o 45 el o ot Sl i
_ﬁ, T HRS < | e71000 ppm haze after 1-2 days | 1.97
GTL HBS [ /1000 ppm C&B 1.02 at 41 days*

GTL HBS g/ 1000 ppm C&B after 14 days | 0.25 at 14 days
, 0.46 at 21 days*

[0161] In Table 2 different portions of the same GTL HBS stock were
additized with the additives indicated at the treat level indicated (additive used as
received). Haze was determined by visual inspection of the samples standing at
room temperature for the time periods indicated. NTU was determined using a
HACH model 2100® employed following manufacturer’s recommended
procedure. A pass is indicated when the sample remains clear and bright and
exhibits a NTU of about 2.0 or less for at least 13-14 days, preferably about 1 or
less for at least 21 days. Those samples identified with an * are within the écope

of the present invention.

Example 2

[0162]  Small scale filterability tests were performed on a number of the above

recited samples. The filtration experiment primarily measures the time required to



[0138] Afriction nodifier is any material or

materials that can alter the coefficient of friction
w@bRooa/06u4pf ace | ubricated by any |ubricant or fPCi/usS2008/012839

cont ai ning such material (s).-d3riction nodifiers, also

known as friction reducers, lubricity agents, or

oi l i ness agents, and other such agents that change the »
fihéxi hi giveodmbaste ofisteck, f afterubeingddilutedi witht naphtha, through a 0.8

conposi tions, or functional fluids, to nodify the
migsenfliltsrent of friction of a lubricated surface may be

effectively used in conbination with the base oils or

| ubri cant conpositions of tRA gsent invention if

desired. Friction nodifiers that | ower the coefficient

of fgigeki on are particul arly advant ageo@sittafion Time

conb ] with the base oils and | ube ¢ oSl tions
of tﬁﬁ ntion. Friction nodifiers rray%{@cﬁeﬁalégs

met aGTEOHBS +i500 ppanpaddidsedr nateri al s as Aedeconds

ashl S Al or m xtur t :
Met aﬁiri‘hﬁggg]g 6@"3&%3%3#@?&3 may i nc édge%%ﬁlg?%l
sal t §Tér HB& 41500 ppmaidditipe dxes wher e t he 24Stsecendsy
i ncl gqe, ARG 5008 fihi AKdiB9E §h, Or transifigoonesbrdy
metal s, Such metal-contal.ning _friction rmcgflers y

S

al soCHAvEBSH 1990 e Additve sfi cs. Transik Ognseﬁﬁ't]g‘?

my GTE HBS M1.008pprdAdditive €7 Zn, and>di8@@rseconds
Li gands may i ncl ude hydrocarbyl derivative of

[061|6§Eh0|ﬁl§s i %ﬁﬁ%@n Ghy a84fEs Al For @lresfeldtash filterability,

k
gl'yterols car boxyl at es, car bamat es,

oﬁl?!&ﬁ@i‘thfémﬂi&ﬁevéﬂ béihogr ilapraateasent i fHldrabitity as compared to the
t hi ophosphat es, dithi ophosphates, am des, im des

Gaki HES pertsiesans] produckd adilearaingshrightinesalt svithsa NTU of <1 after 21
di azol es, triazoles, and other polar nol ecul ar
$¥nctional groups containing effective anounts of O
N, S, or P, individually or in conbination. In

[033?15 : gtﬁ)lgf)ﬁ:rﬁ%) “RER alinniangiqﬁi)drqgugggje&a%bgome level of inherent
inhomogeniety. The haze fraction has a slightly higher density than the liquid and

as such is subject to settling with time. While efforts are made to take
representative samples (such as reheating and stirring), sub-samples of the same
batch will occasionally exhibit different levels of turbidity. This does not mean
that the haze is different or more or less amenable to interactions with additives.
In cases where additives have actually been tested on other batches that are
actually lower in haze, no advantage has been seen for the lower haze in terms of

effectiveness of the additive in mitigating the haze.

[0165] All of the following examples were conducted using the Light

Scattering measurement procedure described below:



effective, as for exanple M-dithiocarbanates,
Mo(DTC), Mo-dithi ophosphates, M(DTP), M-am nes, M
W@ 200p/064¥p+ al cohol at es, M- al cohol - ani des, et c. PCEES1008012839
Pat ent Nos. 5, 824,627; 6,232,6446; 6, 153, 564;
6, 143,701; 6,1 10, 878; 5,837,657; 6,010, 987;
5, 906, 968; 6, 734, 150; 6, 730, 638; 6,689, 725; 6, 569, 820;
PR pbhBStovir O8f BI&Gi3; WO 98/ 26030. [0139] Ashl ess
friction nodifiers nmay al so include |ubricant

[(ﬁ%té L ;%%oéﬁ;g%négégfﬁs%%%mﬁ ﬁ{qa éﬁggpg@ge%ﬁitrogen for 2
SRy by AR GSSLAESpa T8 e AOHCBEAC orghy B84 k. Al

theogdditien Sof@y appedprikte dowsasdutldigiveurs tizohtatedi ase stock the
effective amounts of O N, S or P, individually or in
salutiti veas beatedx(BBTCY and tstiovednfodti @ni additionak 2@amirbe The additized

A R SR oo IR b ik it

' fatty. ' , )
ifenilsa P o BO RIS pPLysh{Hehd LGRS pleted butiSh Hote o xcy amay
oBYH (M2 §) dasle SRl N(ABOInPSAnPY perovels). Thé afietdwell plates were

am des, éesters, hydroxy carboxylates, and the like. In
transferred shtaneaperaturg conaled thariid bldckst andastionest at 200 +/- 1°C
sul furized fatty acids nay be used as suitable
qurth%ﬂpbﬂﬁlqmmpéﬂsdc}’-[OMO] Useful concentrations of
friction nodifiers may range from about 0.01 to 10-15

wt% or nore, often with a preferred range of about 0.1

L#@t@cﬁ&%n%@%%ﬂ?érﬁ&ﬁt@ns of nol ybdenum cont ai ni ng
Icrron Ifrers are often described in terns of M
net al concentratib]gn. Advant ageous, concentrati on

(la

[%_&7# ankhe f’.ﬁsm\g t£8 arg l@@goarﬁipme@ﬁuwér sgqugﬁﬁa@;' tbggusing a
L. i
e RBEETS RSN Mol oY arBHhogRlectdn, was

employed. It is a microplate nephelometer that measures particles in solution by

measuring the light scattered by the particles. In this instrument the optical
system consists of a light source (quartz-halogen lamp) and an optical filter (580-
630nm) below the microplate that focuses a light beam 2mm in diameter in the
sample. A second filter above the sample only allows the scattered light at a 30°
angle to pass towards the detector, a photomultiplier tube (PMT) above the

microplate.

[0168] The intensity of scattered light measured in the Nepheloskan Ascent
microwell plate reader is expressed as relative nephelometric units (RNU).
Nepheloskan Ascent scattered light intensity was correlated to nephelometric
turbidity units (NTU) with NIST turbidity standards (Amco Clear GFS
Chemicals, Inc), Table 4. Three expert raters rated the appearance of these
turbidity standards as follows: 10 NTU standard = slight trace haze; 20 NTU

standard = trace haze. All the samples in this study were measured at 20°C +/-



to 1000 ppm Friction nodifiers of all types may be
used alone or in mxtures with the materials of this
WO pooefsd4on. OFten m xtures of two or nore fri cP€DNS2008/012839
nodi fiers, or mxtures of frigstion nodifier(s) wth
alternate surface active material (s), are al so
desirable. Typical Additive Anmounts [0141] Wen
190y bwitk &t laftp Obltage 6PALi didOPM T eoitage 06360001 Intensityofalues are an
the additives discussed above, the additive(s) are
avgragriefi8 ireplicaté¢se conposition in an amount sufficient
for it to performits intended functl on. Typi cal
anmounts of such additives ufé%i in the present
i nvention are shown in Tabl ¢ fel ow. [0142] Note that

man'y—crf—t-&j. dditivyes—a hi-pped—fTopmrthe
manpuf act urer- and used vvi?ﬁt% et ai n r}.t 95f/
oi | Ldiluent in thelformABRNE) Accat rEnn fienpﬁ aF
wei bht ano@nts in fhe t abl@4Bel ow, abs wel | +9.03 her
anopnts nentioned iin thist@sl, are directed/i004 he
anofint _of ]astlve |ngred| eng. 6St hat 1s[the

nongeh i ten G ten—PorTT O |6 the— lgl BUI ::‘l_/] mess
ot h i ht percén d d

bel pw are Wased on|the tot%clggwel ght bf the"'l/'l%()(?(‘ati ng
oi | | conposiéti on. TABLE | T@@7cal Anolnts oft/306 ous
Lubficant @I Conpgnent s Appooxi mat e| Appr oxi/1e0%

Comm(fo (user ) W% 1 Qﬁer erred) Det eq_gqj'l(t)3 0. 0T- %

N cinarcnn N 1_2€0 0O

OO] .’.I,. ,I:—:I °§6I oulu Y1 ZU u1 .970 l_l | L,L on F\Ct:i_lfkoco3u UJ_-
500 1847 +/-0.30

7

[0169] All of the following Examples used samples of GTL HBS (KV at
100°C of 14 mm?/s) secured from the same batch of material. The unadditized
GTL HBS exhibited base line haze readings ranging from about 8 to about 15
Intensity in RNU after 13 days at 20°C + 1°C.

Example 3

[0170] Numerous traditional wax crystal modifiers, pour-point depressants,
cloud point depressants, wax anti-settling additives were investigated. Despite the
fact that the haze in the GTL HBS is attributable to the presence of wax in the oil,
the wax responsible for causing the formation of haze in the GTL did not respond
to the traditional wax modifiers which have typically been employed to address
the problems associated with the presence of wax in lubricating oils. The
traditional wax modifier additives were evaluated at 500 ppm and 1000 ppm (as
received) dose levels in the GTL HBS. The mean results of 8 replicates (two

experiments, 4 replicates per experiment) after 13 days is presented below.



0.01-30, Viscosity Index |Inprover 0.0-40 nore

preferably 0.01-15 Antioxidant 0.01-5 0.01-1.5
W@00064400 | nhi bitor 0.01-5 0.01-1.5 Anti - wear PEGIUS1008/¢12839

'0.01-6 0.01-4 Pour Point Depresssant 0.0-5 0.01-1.5

Anti -foam Agent 0.001-3 0.001-0.15 Base G| Bal ance

Bal ance EXAMPLES Exanple 1 [0143] A base sanple of GIL

heavy base st odlable/s tateasIC(imf RIN®) )catter I3l days50, cl oud
point +TC_pour point -25C__T10 956F _ T50 10650F and

T99 1272F, was eval uatled fYraddiepari $0t0bBPMbsles HHY PPM
used as the base oil flor éngdedmton of various

PSYBLiddi&r RBek addi TTve mope, wh eslueRe {heing3gtiliity a3 .11
p&iRopHne! FARGALKLE Nqze mtlgation additives.| [0144]
Poly (eBAiBEBER yzod for t bl dity hs 1032asdre of )-09
PolyAwinylisteasatepl e was reasur etPtat room t 339dr atlur e t¥Hehd
Kptjénlube Q98 200C i ncubat or. NMQ was neasldd@ usji ng al3.08
PSR YIO oo Alddhol 2G0T d1 NG 3P Manut aciyrmy 79.39
Kgiign Jubg DX 30005502 FLZ“E#F.‘I“QQ W T E153% Of| Tear 115
PQJyG(Rglyé@ne Slycol S A NS ) %)
monooleate)

Salicylic Acid 100 49.35 53.45
15 Crown — 5% 98 12.85 11.51
R188Y 40-50 18.28 3.46
R434 (R’ is alkyl phenol)” 45-50 20.93 21.70
V387" 45-55 24.44 16.56
LZ 7716® 50 13.06 14.45
R446'" 37 23.80 23.60
LZ 7719 60 7.15 11.28
P5090"" 30-45 26.03 39.90
EVA 801"V 100 921 15.61
EVA 802"V 100 12.19 18.87
EVA 806" 100 14.40 16.13
Lz7949 B9 65 14.93 12.39
Viscoplex 1-330/333" 60-85 22.79 26.28
Viscoplex 1-154"% 30-60 1458 |  10.02
Viscoplex 8-219" 60-85 24.17 28.21
Viscoplex 0-220"" 60-85 14.81 16.33
Viscoplex 6-054'"" 65-75 12.31 16.33
Dodiflow'® 50% in naphtha 1.83 3.67

(1) see polymer A previously defined

(2) a Cg— Cjg alpha olefin 2-ethyl hexyl fumarate ester copolymer

(3) see polymer C previously defined

(4) see polymer D(b) previously defined, where R’ is dodecyl phenol and
nitrogen content is 1.75 wt%. It is a diesel fuel cloud point depressant.

(5) see polymer E previously defined.

(6) see polymer F, previously descrlbed

(7) see polymer D(a), where R’ is H; C, to C,; alkyl group and nitrogen content is
0.57 wt%.

(8) see polymer K previously defined.



200C the NTU was 2.10 while after about 25 days at
200C the NTU was 2.5 prior to floccul ation
wW@e@aneddng. [ 0145] To fresh individual sanpl es PET/UKI088/012839
GIL HBS base oil was added vagi.ous, known conventi onal
pour point depressants, wax anti-settling additives,
cloud point depressants, as well as polyneric
Eﬁﬁiﬁdtﬁﬂ Ri 188® i aRlowEpoint deprskantarsed inldiesahfuels It is an n-

x&&w af*aﬂueg 2Yi 1eace€a$§rlbed bel ow.

ﬁf‘ 6 0 eA cgca 1'$hlicylate
d?@f&ﬁn& ﬂvx %éﬂ } R#IE ot

dirieag AMN 60 ooo al_ky|
(IdDaENA 808®5 %@2@ Aad A&&é@ aee 2 pqlygthyleneyinyl acetate

c@@y(rmr:erage Cl2), N+ m= sufficient to result in the

p@%@@@ 181\415&%&0@79@99@ a PYVY Bbint AepRASant4dbisat i ve
(g lge eF{%?ed 28] éiil ti ve Po: ymer D (a)
i |lmpl%rala$qﬂ?&?s¥ee9 ilclrupl JBETAifPLBE dhir

avgroge prdecylanwemsht gndiR &OE‘R)S form am des (about
10- 20% ami des); average m)l ecul ar around 60, 000 havi ng
[TV ] f orForl aasamjmlertelhavhllanm@?éhva:lunto@ 2t ori lssﬂ)aﬁér 1 dayathe sample

wlx_')’Hld ggeect;gﬂ;lll%llttzrne{ntgrr151?yoERNU) a%gr:R3 days of &%%R 7055 + 0.04 after
13 days, according to the criterion established in Table 3. As is seen from Table
4, none of the traditional wax modifiers tested were effective in reducing the
Intensity (RNU) to about 0.69 + 0.04. Thus, none reduced haze to an NTU value
of 2 or less after 13 days.

Example 4

[0172] Five hundred wppm of Polymer I a diesel fuel cloud point depressant
employed as received (49% active ingredient) was added to a sample of GTL
heavy base stock (KV @100°C =14 mm2/s) which when analyzed unadditized,
exhibited a base line Intensity (RNU) of about 14.0 + 2.35 at 20°C + 1°C. After
13 days the additized sample exhibited an intensity of 0.58, after 90 days an
intensity of 1.80 and after 174 days an intensity of 2.00 (mean of 4 replicates).

Example 5

| [0173]  One thousand wppm of Polymer I (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 0.56 while after 90 days the same exhibited an intensity
of 1.41, and after 174 days an intensity of 1.70 (mean of 4 replicates).



R6 is any or all of CONHR7 or pyridine or pyrrolidine
R7 = any or all H G-G 8 alkyl O= Qo 100, P and Q
wae@dateger s i ndependently rangi ng from 10 t opdD0$208%70142839
active ingredient as receivecs-[0149] Additive J
(Friction Modifier). dycerol nonostearate (100%
active ingredient): [0150] Additive D(b) (Diesel fuel
Efample ¢°0i nt Depressant). RA434(r) believed to be
al kyl ated fumarate/vinyl acetate copolyners, esters
reacted wth aromatic am nes to give am des, contains
[01 74]5 wifiverhundrpenwipm=of BolyraeIIRa diesel finedrclond ipoimt dgpressant
7 and -

CIBPIOMMRTG%‘?WE? M%%OJ@FUW TRGERE, @R%Rﬁﬁmggﬁwgaﬁeh to a fresh

BB 5 LA AP, b0 0 s
exhibRedah 1%%5@ ®f Wh@%ﬁé&%bﬁ“ﬁn PhteASIOY bf ‘@)066)%&](90 days an

60, 000, 45-50% active ingredient as received
inferisity af\0.69\eaftdryiddl ddystdmm&sitgrof(laﬁm (micar of 4'replicites).
chem cal structure is presented below. CH3 O C3 H6 O3
H [0152] Additive F (Pour Point Depressant). Lz7716(r)
E)((&(la?e),]or Lz7719(r) (F(b)) poly nethacrylate ester:

[0175] One thousand wppm of Polymer II (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 0.52 but after 82 days the intensity rose to 1.75 and at 90
days it was 1.85, after 174 days an intensity of 6.32 (mean of 4 replicates).

Example 8

[0176] One thousand wppm of Polymer III (as received 75% active ingredient
in xylene) was added to a fresh sample of the same GTL HBS of Example 3.
After 13 days the additized sample exhibited an intensity of 2.52, after 82 days an
intensity of 2.32, after 90 days an intensity of 2.37, after 174 days an intensity of
2.36 (mean of 4 replicates).

Example 9

[0177]  Five hundred wppm of Polymer III (as received) was added to a fresh
sample of the same GTL HBS of Example 3. After 13 days the additized sample
exhibited an intensity of 1.13 which after 68 days had risen to 1.62, after 82 days
to 149, after 90 days to 139, after 174 days to 141 (mean of 4 replicates).



R15 = C -C30, when n is sufficient to give a polyner

havi ng a wei ght average nol ecul ar wei ght of from about
wWQQ0006440H about 75,000, 50-60% active ingredi PCL/USR08/012839

recei ved. [0153] Viscosity lrngex |nprover additive

"b". Poly acrylate esterR1IO = m xture of n- C6 and G 2

al kyl groups, wei ght average nol ecul ar wei ght 50, 000
Example 000; [0154] Additive E (Pour Point Depressant).

V-387(r), believed to be an al kyl ated fumar at e/ vi nyl

acet ate copol yner, i ght AMW of 65, 000, no nitrogen
[0df78] he Riv¢ huwdmgl prnubﬁPolmnen—I(F(IB)dtﬂ@w)Caléle@dvﬁlﬁhgkmd pomt

g 2 al kyl ,and xtures thereof,

demrgsgph@@,? tﬁgg 1qgfed.1eml iny paphihacs 19C81\ avas @gfigﬂnto a fresh

sa‘,g%g e\?)g‘atpggfiﬁguégﬁd iéi?sggt ]e%%%@?ﬂ? g ggﬁero &%)Idta g’tl?e? a/&dmzed sample

e’gﬂ’%?‘ﬁ aﬁ%fetnsg fepémtfoer G%OJiéé{EEéiﬂ mtehéiwt 8f gs r? Eﬂf&r 8]2 days an

infelgdityi ofe]l .68, aftél %«ﬂa?mantmﬁaprtysﬁ‘dnfz affer| Yiedays an fntensity of

fumarate estera 1 /-
1.71 (mean of 4 replicates).

Example 11

[0179] One thousand wppm of Polymer K (Dodiflow) a diesel fuel cloud point
depressant employed as received (50% active ingredient in naphtha) was added to
a fresh sample of the same GTL HBS of Exarhple 3. After 13 days the additized
sample exhibited an intensity of 2.56, after 68 days an intensity of 3.22, after 82
days an intensity of 3.07, after 90 days an intensity of 2.92, after 174 days an

ihtensity of 1.13 (flocculation) (mean of 4 replicates).

Example 12

[0180] Five hundred vppm of Polymer I (as received) and 500 vppm of
different second additives (individually) (as received) to give a total treat level of
1000 vppm, was added to fresh samples of the same GTL HBS of Example 3.
After 13 days the additized samples exhibited the intensity values (mean of 4
replicates) reported in following Table 6.



Rb100C COORb 10-50 Rraali = -H -G to -Co Rol =
-CVvto -C30 [0157] Additive "e" (Polydi nethyl sil oxane)
wWQ 0Se442eddi tive "f ' (50/50 m xture of AdditiRET/USZNE012839
Additive D(a)) [0159] Additive-"g" (50/50 m xture of
Additive | and Additive J) [0160] The results are
presented in the Table 1 bel ow. TABLE 2 [0161] In Table
2 different portions of th&able® GIL HBS st ock were
_ad_d_L_t_l_Z_QdJMth the additives indicated at the treat
| evel indicated (addltlve used asIntemsdfyved) | HazeRating

P@lyhﬁrm-}npslybﬂelwlpual i nspectijon of 1t sanples F

gélfy %ﬁgﬁ%{@gpﬁkat urefror tn;e 6I me peri ods F
t

\ ﬁ erm ned using a HACH del
".\\ Nne, aanl -'-.' aas
P@wmdu*rpoly@tabgm&l, em?d) catdd whe-2®e sanpl e rermf ns
(Pollgaer Bad bri ght and exhibitg a NTU of abouf 2.0 or
Pol§afer1oF paly dvmtstéa:’raﬁbé days,| prefe.gply abgut 1 orF

P61 fi%rWl(%thi’i‘ﬁfe (ﬂ?ﬁ%cm OSE &Pl €s T qentitiep

re wthin e of the present

rm|n')rn1ﬁ')'| <|rm|| chla ‘Fllferabi!ify
P@é@%@ IviepelysEhiene®wnén a nufber of148e above recitEd
alsalngll es. The filtration experiment primarily neasures
PéI9thdriIMeKleger b DX 300r a(gi ve anpaunt of |stock, F

PRV 1P b AHJIERAH ol 2Pt e, TigUgN a 0.8 m cFon

monoo eate)

Polymer I + salicyclic acid 64.10 F
Polymer I + 15 Crown — 5 (Polymer C) 0.63 P
Polymer I + R188 2.28 F
Polymer I + Polymer D (b) 0.61 P
Polymer I + Polymer E V387 0.68 P
Polymer I + Polymer F LZ7716 0.60 P
Polymer I + Polymer D (a) R446 (N 0.56 P
0.57 wt%)

Polymer I + Polymer F LZ7719 0.60 P
Polymer I + P 5090 11.04 F
Polymer I + EVA 801 18.05 F
Polymer I + EVA 802 14.07 F
Polymer I + EVA 806 5.80 F
Polymer I + Lz 7949 B (Polymer F) 0.62 P
Polymer I + Viscoplex 1-330/333 . 0.70 P
Polymer I + Viscoplex 1-154 0.57 P
Polymer I + Viscoplex 8-219 0.93 F
Polymer I + Viscoplex 0-220 0.69 P
Polymer I + Viscoplex 6-054 0.71 P
Polymer I + Polymer II 0.56 P
Polymer I + Polymer K 1.44 F

F = fail, did not have an NTU after 13 days of 2.0 or less as evidenced by an
Intensity measurement of greater than 0.69 * 0.04 after 13 days..

P = pass, had an NTU after 13 days of 2.0 or less as evidenced by an Intensity
measurement of 0.69 + 0.04 or less after 13 days.



TABLE 3 Stock Filtration Tinme GIL HBS 409 seconds GIL

HBS + 500 ppm Additive | 77 seconds GIL HBS + 500 ppm
w@dwonemes D(a) 278 seconds GIL HBS + 500 ppm Apidii/ub20e8/d12839

245 seconds GIL HBS + 5000 ppm-Additive J > 1800

seconds GIL HBS + 1000 ppm Additive "f ' > 1800

seconds GIL HBS + 1000 ppm Additive "g" > 1800 seconds
Ek&hPR{ 1Rs is seen of all the additives evaluated for

thelrr effect on filterability, only Additive |

achi eved both an inprovenent in filterability as
[0d8dpar duive churtdredSTppIBSoH Polymendll (as orbgeredy aided00 vppm of

and bright result with a Uof < 1, after 2 1 days.
dif ferent] seep%@fiégaqua(zrénwduz%w s tporived) 59 eive p ot reat level of

U of inh . . _ .

1 gl ARG b RGBS e R ST J9B0 e 5.

Alfer 38085 tHeOadditizbd RAmMIED ekhibited Whi | ifitedlsitiist $aldé® (mean of 4
made to take representative sanples (such as reheating

rephidates) repontgyl, in shé foléowingsTablethe sanme batch will
occasionally exhibit different |levels of turbidity.
This does not nean that the haze is different or nore
or | ess anenable to interactions with additives. In
cases where additives have actually been tested on
ot her batches that are actually |lower in haze, no
advant age has been seen for the | ower haze in terns of



effectiveness of the additive in mtigating the haze.

[0165] All

: of the foll ow ng exanpl es were conduct ed
waigimge44be Li ght Scattering nmeasurenent procedPCBEUS2008/012839

descri bed bel ow Preparation apd Storage of Bl ends
[0166] The GIL base stock was heated (800C) and

stirred under

nitrogen for 2 hr to nelt any wax

crystals and to ensure honoghkeifty of the base stock.

After the addition of an appropriate anmount of
additive to the heated base s{ocklnt¢nsities utilon waRating
pa@m@ql @&mgl)nearm stirred for[an adgiiyi onal {20 mi n. F
&g?fé‘iiier&alﬁgfl?t OCK ! endséﬁqre dr gpensed g
ol -8 end) into optically tiransparent
= 02T ) (lhnd a VR RS2 aYud= -u ene-—m-¢rowell nl atestahi-ch—have-
Pelwm@rﬂl mcaly(qshyb‘enyhzthﬁr)& sample Q80 s (250
(Bdymiee Bjer wel | ). The microwell plates were
p@,@mfmemﬁq |(m@1tsmeyture controf)ggd t herqmal bl oFks
T r{th Rt |
G&I?Lﬁgﬁﬁé%ggp?elg(xg%ggw emintdg| Blgg] CTrhtene P
-neasured—sequantial-Hy—by-
Polymegy 1h +palpeibyienes@nagi sm The I\Ie;ﬁ?é%sk;n Ascent By
altbholho El ectron, was enployed| It is a nmicrgplate
Pagﬁmlrmmq(efeﬁ nabems_woes pafticleg.gpn sol ILti on byF
ered|by Thggparticl[es. In
P?ﬁ’gzéﬁl%%?l"hﬂge‘fy?ﬂ{e g?i’i:m si/em go%sn stls ?fl a light
N _ont | ca 1 1 ar
Polyguer 16 303kicyslie 80idi he ni croplate 189403 f ocuses a |iBht
Polganerdirh 151Cdownet £(PolyntdreCs anpl e. 049second filterP
p@ﬁﬂy&ﬁhem;ggml e only allows {the scaBRered lj{i ght atFa
Eg%{w 7 iq PR, tovvaras tnc’a‘h fet TeCTghke a P
Pblymer I + Polymer D(‘B‘5 S3f M abpve g 6o P
Polymer II + Polymer E V387 0.46 P
Polymer II + Polymer F LZ7716 0.55 P
Polymer II + Polymer D(a) R446 2.00 F
Polymer II + Polymer F LZ7719 0.47 P
Polymer I + P 5090 25.79 F
Polymer I1 + EVA 801 8.60 F
Polymer II + EVA 802 7.16 F
Polymer II + EVA 806 4.20 F
Polymer II + Lz 7949 B (Polymer G) 0.46 P
Polymer II + Viscoplex 1-330/333 0.49 P
Polymer II + Viscoplex 1-154 0.58 P
Polymer II + Viscoplex 8-219 0.84 F
Polymer II + Viscoplex 0-220 0.47 P
Polymer II + Viscoplex 6-054 0.45 P
Polymer II + Polymer K 3.63 F
Example 14

[0182]

different second additives (individually) (as received) to give a total treat level of

Five hundred vppm of Polymer III (as received) and 500 vppm of

1000 vppm was added to fresh samples of the same GTL HBS of Example 3.



m croplate. [0168] The intensity of scattered |ight
nmeasured in the Nephel oskan Ascent mcrowell plate
WO e@dee44ps expressed as rel ative nephel onet ri cPCMUSR08/012839
(RNU). Nephel oskan Ascent scastered light intensity
was correlated to nephelonetric turbidity units (NTU)
wWth NIST turbidity standards (Anto O ear GFS
AfBE DS day's thd additizddbamples ekhitsitedethp éntensities (meantodd replicates)
the appearance of these turbidity standards as
repoﬂeebmthelfwlhmngﬂ%ﬂbdg?d = slight trace haze; 20 NTU
standard = tl(rjace haze. the sanples in this study
wer e neasured at 20)C+/-I th a | anp vol tage of
12 and PMI vol tage of 300. Org-ﬂmf’\égy ty valnﬁes aregan

auerage of 8 repticates Tabie # TOTOShidlad ™ Rating
Palyowe [Bf+ PQIW@?H%EW&PIYFBH{We samd Ol ch b F
1,rabetaidaédne The unadditized GIL HBS exhi bit ed base Line
P('Sl??d%r mHad pBBﬁ(et}%ID gimg et (Polguier8 o abp92 15 F
B} Qt S[]ﬂSI Ey in RNU after 13 days at 200C 1C Exarrpl e 3
R R DTN SIS NSRS ISR L IR AL
P@brmerslHtT Keﬁ@ne&}é}bq IQIEEOI\X/BF&A vestilgat ekl Despjte t Ha
PélanierilHat pohetindene moncacgrel HBS i§ at140.B0table to F
Pél@ﬁld?qﬁS@K‘e@JeﬁfLWDm«)m oi I, the|wax rgéponsjble F
P{ndF T By [  RREEH O RondTAZRe] 1 Thes gL a1 not |
f et at ra—wax— ot fri-et which—have

Polypter A1 4 Splicelic %Gy ed to address dhe Souhons F
PelyswrilHibd SvEtown hé Fodwase&)of wax |in | L8P cating F
Pélynger ITIheR188 2.51 F
Polymer III + Polymer I 1.05 F
Polymer III + Polymer D(b) 1.38 F
Polymer III + Polymer E V387 1.27 F
Polymer III + Polymer F LZ7716 1.12 F
Polymer III + Polymer D(a) R446 1.86 F
Polymer III + Polymer F LZ7719 1.06 F
Polymer III + P 5090 9.26 F
Polymer III + EVA 801 19.14 F
Polymer III + EVA 802 17.62 F
Polymer III + EVA 806 8.39 F
Polymer Il + Lz 7949 B (Polymer G) 1.20 F
Polymer III + Viscoplex 1-330/333 1.32 F
Polymer III + Viscoplex 1-154 1.14 F
Polymer III + Viscoplex 8-219 2.19 F
Polymer III + Viscoplex 0-220 1.31 F
Polymer III + Viscoplex 6-054 0.56 P
Polymer III + Polymer II 1.14 F
Polymer III + Polymer K 2.87 F
Example 15

'[0183]  Five hundred vppm of Polymer K (as received) and 500 vppm of

different second additives (individually) (as received) to give a total treat level of



traditional wax nodifier additives were eval uated at

500 ppm and 1000 ppm (as received) dose levels in the
w@I098B894 The nean results of 8 replicates (tweCT/US2008/012839

experinments, 4 replicates perysexperinent) after 13

days is presented below Table 5 Intensity (in RNLJ)

after 13 days (1) see polyner A previously defined (2)
l(ﬁ)ﬁf)pnﬁn&saémﬂ wl friesn sangléy of hhe()shnfw@"rIaHBSsteExample 3.

copolymer (3) see polynmer C previously defined (4)

Afist ﬁmiaywm additived sainplasemhikited thedn anlquthF@ﬂéLfﬁ replicates)
phen r.0 tent is 1.75 wt% It is a
reHP§§§Im?}EFef°ql9"l§‘ng&h‘iﬁ * depr essant . (5)osee pol ymer E

previously defined. (6) see polymer F, previously

descri bed (7) see polyner I;i(a%)legv\here R7is H G to
C 8 al kyl group and nitrogerm—content is 0.57 wt% (8)

see pol'ymer K previously defi nefl. (ntkAdineun R 18Rﬁf1hg
POy &, SR oS el T i gyet TURTS i
Polysesthe + qu!rﬂ?utpamﬁlpgk | nfi neum Par ﬂ)%w 5090(r) 'F
palyisopréne b 3chuta|dmn%1l kyl salicylate detergent| Alkyl
PElyatRK ar polly(airgl viadPetherCl 6. 11) ES®B 801(f), EAW
%E)B nd EVA 806(r) _are a poI yet hyl ene viny| acetate

P?A’l,y“’”' >K.'1' oy iy SiearRgy 1S CHITTIOTe SYTIR(T) A POUE
Polygeydert Kstien bubeilo (B PN Nt e
Polymdrié tHpalyythyiereaspno scotindy fli f f eB21%7 t hei F
Polymer K + Ketjen Lube DX 3000 1.78 F
Polymer K + poly (ethylene glycol 2.29 F
monooleate)

Polymer K + salicyclic acid 87.35 F
Polymer K + 15 Crown — 5 (Polymer C) 1.19 F
Polymer K + R188 2.67 F
Polymer K + Polymer I 1.44 F
Polymer K + Polymer D(b) 0.68 P
Polymer K + Polymer E V387 1.42 F
Polymer K + Polymer F LZ7716 1.34 F
Polymer K + Polymer D(a) R446 0.78 F
Polymer K + Polymer F LZ7719 - 1.28 F
Polymer K + P 5090 20.63 F
Polymer K + EVA 801 9.18 F
Polymer K + EVA 802 7.77 F
Polymer K + EVA 806 6.90 F
Polymer K + Lz 7949 B (Polymer G) 1.26 F
Polymer K + Viscoplex 1-330/333 1.32 F
Polymer K + Viscoplex 1-154 1.36 F
Polymer K + Viscoplex 8-219 2.01 F
Polymer K + Viscoplex 0-220 1.30 F
Polymer K + Viscoplex 6-054 0.62 P
Polymer K + Polymer II 3.63 F

[0184] In the following Examples 17-20 there was an instrument malfunction

at day 83; the temperature rose to 27°C for 1.5 hours.



aver age nol ecul ar wei ght and R al kyl groups. [0171]
For a sanple to have an NTU value of 2 or |ess after
wadodays9t he sanpl e woul d need to exhibit an | PCENS1008/012839
(RNU) after 13 days of about-®69 0.04 after 13 days,
according to the criterion established in Table 3. As
is seen from Table 4, none of the traditional wax
Exaripl¢ ¢6s tested were effective in reducing the
Intensity (RNU) to about 0.69 0.04. Thus, none
reduced haze to an NTU value of 2 or less after

[@h&dﬁd Eaar?ﬂutlmdo;eqi owmn of Pelymerdi das \nmﬁwezﬂ) g@ﬁ yqddpdno a fresh
siippls btesions Gads BB Hgﬁ?éarr&%?;? ke S2ihaly Vs dEedqppea period

f
O\ghleﬁ“éq?g??z/%dd%gﬁa&géfl 2ed g}goﬁ ?rlg&ﬁaggﬁ % fi MHtCB eriod.  The
ldteﬁﬁfys Vhdie(RMdined baRau10.66 £6r 28- dHysaher @85e sIbQ'lyAtfot £D2 at the

days the additized sanple exhibited an intensity of
eﬁ)d 5, thaftestr p@iodiafnsean of Mt mpdicatesofintil. 84y a6d nadancof B7replicates
days an |ntenS|ty of 2.00 (nmean of 4 replicates).
f%ﬁﬁ)’g Go[e@ﬂﬁﬂte@re t housand wppm of Polyner | (as
recei ved) was added to a fresh sanple of the same GIL
HBS of Exanple 3. After 13 days the additized sanple

E%Hiﬁéﬁd an intensity of 0.56 while after 90 days the
Sa exni bited an intensity of 1.41, and after 174

days an intensity of 1.70 (nean of 4

[0K89)i Ca@ﬁé)th@{@ﬂ’ﬂ' wppnl 61 Polymier ¢ (avieécidedyopas eidded to a fresh
Polr a diesel tuel cloud point depressant

emmteGé" LvBBS at‘)E&a%;d@& vEh¢ samplei was aged over a period
0? alqﬂt Qi%g's V&hd ae%g uatéc? f%r ?ensny periodically over that period. The

intensity value remained below 0.73 for 33 days, then rose slowly to 2.29 at the
end of the test period, (mean of 4 replicates until day 26, mean of 3 replicates

from day 27 to end of test).

Example 18

[0187]  Five hundred wppm of Polymer D(a) (as received) was added to a fresh
sample of the same GTL HBS of Example 3. The sample was aged over a period
of 174 days and evaluated for intensity periodically over that period. The
intensity immediately upon addition was 1.28 and rose to 33.11 at 2 days. The
intensity decreased over time (due to flocculation), reaching 2.10 at 89 days,
ending at 1.76 at 174 days. Increasing the treat level of Polymer D(a) to 1000
wppm did not produce improved results, the intensity immediately upon addition
being 0.70 but increasing to 33.11 at 2 days. The intensity decreased over time,
reaching a low of 4.69 at 89 days, then fluctuated between 4.69 and 6.63 until the
end of test, ending at 5.05 at 174 days. The low intensity values at 89 days can be

attributed to an instrument malfunction which occurred at day 83 when the



sanpl e of the same GIL HBS of Exanple 3. After 13 days

the additized sanple exhibited an intensity of O0.48,
w@taene824 days an intensity of 0.66, after 90 PEESZNS/012839

intensity of 0.69, after 174.7@days an intensity of 1.57

(mean of 4 replicates). Exanple 7 [0175] One thousand

wppm of Polyner 11 (as received) was added to a fresh -
teagpephtarofosehe 272TefdpilLS HBGrofupHtanpihe 2D°CAEtIEC kSt wmperature).

the additized sanple exhibited an intensity of Q.52
Rpgardigss ePolymeral){a) hy itseifefailed te gedueerthe }7,:52%198 the @PL to an

days ilt was 1.85, after 174 days an intensity of 6.32
ac(ﬁ‘?é'éﬂk? ofeVELr epl i cates). Exanple 8 [0176] One t housand

wppm of Polynmer 111 (as received 75% active ingredient

in xylene) was added to a fresh sanple of the sanme GIL
EkBapif 1EXanpl e 3. After 13 days the additized sanple

exhrbited an intensity of 2.52, after 82 days an

intensity of 2.32, after 90 days an intensity of 2.37,
[0a88%r Fivic daysired vippnensi Pylyher2] J@s (reeeived) combined with 500

replicates). Exanple 9 [0177] .Five hundred pm o
anﬁrfel?OIVmer Q@) (e &i%md)msgla@ @ete]fatldreaat flewgﬁrpr?sbd&ﬂ ¥ppm was
GIL .HB Ex 1
o8 0 38 T 4 EORTRH, Pt tids i sgprte vs
aged &Ver pgﬂéa dJrefid g§fé;?ﬁ(? evaldte f&rQBte?@it?%id&ca]lf‘&gzver that

fter 9 ays to 13 ter 174 days to 141 (nean o
pérégd.i CHiee $ntefsigyplatucsOoy &1t pétivé fluotdated betprenf0.56 to 0.97,
Pol ymer K (Dodiflow) a diesel fuel cloud point . )
shiwypingss gradyaomcaeaseveverntjmsd buhstaying asraboat &7 (with a single

incursion ?8' )O.g\?sat aéjac}lleglo tfgllgwfirrlée Sﬁhansfer to new plates on day 28) over a

period of about 90 days as shown in Table 10.



sanpl e of the same GIL HBS of Exanple 3. After 13 days
the additized sanple exhibited an intensity of 1.24
w@baeneeBs8 days an intensity of 1.68, after 82 PEIBESHNG/012839

intensity of 1.63, after 90-@ays an intensity of 1.52,
after 174 days an intensity of 1.71 (nean of 4
replicates). Exanple 11 [0179] One thousand wppm of

Pol yner K (Dodiflow) a diesel fuel cloud point

depressant enpl oyed as received (50% active ingredient

in naphtha) _vas added to a fresh sanple of the sane

GIL HBS pfrExanple 3. After 13 days the additized
sanpl e exhjsbifed an intensity of 2.56, after 68 days
an intensTy of 3.22, after 82 days an intensity of
3.07, aflgls 90 days an intensity of 2.92, after 174
days an i{ffensity of 1.13 (floccul ation) (rmean of 4
replicat gsj——iExanpl e 12 [0180] Five hundred vppm of
Pol ymer |=f@as|received) and 500 vppm of different
second a¢djFiVes (individually) (as received) to give
a total g | evel of 1000 vppm was added to fresh
sanmpl es (B3 h¢ same GIL HBS of Exanple 3. After 13
days the[additi zed sanpl es exhibited the intensity
val ues (feph of 4 replicates) reported in follow ng
Table 6.1 el6 F = fail, did not have an NTU after 13
days of 2.fhof less as evidenced by an Intensity
maasurema%tc of greater than 0.69 0.04 after 13 days..
= pass, an NTU after 13 days of 2.0 or less as
evidencedﬂég an Intensity neasurenent of 0.69 0.04 or
| ess aft @r|T13]days. Exanpl e 13
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[0181] Five hundred vppm of Polyner Il (as received)
and 500 vppm of different second additives
w@ povdiogd4gual 1 y) (as received) to give a total PCEHHBE2008/012839
| evel of 1000 vppm was addedrst-o fresh sanples of the
same GIL HBS of Exanple 3. After 13 days the additized
sanpl es exhibited the intensities values (nean of 4
lec20 es) reported in the following Table 7. Table 7
Exanpl e 14 [0182] Five hundred vppm of Polymer 111 (as
recei ved) and 500 vppm of different second additives
[0S viQnethousatd svproeif/Balymes 1i(ae recaived) was @dded to a fresh

LSE oo SRR oIS LT K3, TR S i sampe
TR R, O A TR o 016 i

38989PtF0 39, L@d@ a%yftoVP 88 uAdT 481 d¥RPIe 21 6 Bakrar4ldayaso 6.32.

recel ved) vppm of different second additives
(i ndivi dual I y) (as received) to give a total treat
| evel of 1000 vppm was added to fresh sanples of the
E HBS of Exanple 3. After 13 days the additized
sanpl es exhibited the intensities (mean of 4

), 5 R bRRCAS b AT Sl fos B8 o
AP AR G ot B3 Al ISR Theagaes sl

eXBie@an RatensRy Jf 0.28; 4R&OY ﬁd%xwaﬁadaﬁskﬁdtd onby 0.69sht 146 days
sanpl e of the sane GTL HBS of anple 3. The sanple

tox 86 agdatdVdrdaysperdivtd of 174 days and eval uated for
intensity periodically over that period. The

Example 22

[0191] Five hundred vppm of Polymer Il (as received) and 500 vppm of
different second additives (individually) (as received) to gi\?e a total treat level of
1000 vppm, was added to fresh samples of the same GTL HBS of Example 3.
The samples were aged for a period of 90 days and evaluated periodically for

intensity. The results are presented in Table 11.



intensity val ue remai ned bel ow 0.66 for 26 days then
rose slowy to 4.22 at the end of the test period,

W@ pwaneads 4 replicates until day 26, nean of 3PCT/US2008/012839
replicates fromday 27 to er#®- of test). Exanple 17
[0186] One thousand wppm of Polyner | (as received)
was added to a fresh sanple of the sanme GIL HBS of
Exanpl e 3. The sanple was aged over a period of 174
days and evaluated for intensity periodically over
that period. The intensity val ue renmai ned bel ow 0. 73
for 33 days, then rose slowy to 2.29 at the end of
the test period, (rmean of 4 replicates until day 26,
mean of 3 replicates fromday 27 to end of test).
Exanpl e 18 [0187] Five hundred wppm of Pol ynmer D(a)
(as received) was added to a fresh sanple of the sane
GIL HBS of Exanple 3. The sanple was aged over a

period of 174 days and evalyated for intensity
perijedi dal | Yoover that periggh TRe i‘n,teﬁlait)v o
i iR atgy_?)o.rgadcglc’g wa 1)28 affd n@se|Tpo 33 1|1
atl 4 days. The i[ntensity dedreased over |tine (due
fllogeul ation), regaching (2. 10,at |89 days,|_endingat
& ’ : Vo | =
1. favat 874 \dayso | NEr edSi ng“t heStreat lzvel“of |2
Py frer B a)|<t o |T00QSwpp dilT ngT pfBdud® i npr oved
rESLIts,t}heantenS|ty |nnEc|ategy Wipon addiftion_beilng
0./ %but[§ ngFeagitng [ko 38 1|8 afS2 days[SThe¢sd nfensilty
dact{@ase® oy&r e | eathi n§ a|Pow|of 4569 |at §9
dgyy, tfem firucyuated berween 469 and 6. 63 [unt il the
@rieb (& t8st,|Fend@ng (& g05 (R 1 s |8Thed oW
HAnPyemsi t|w vakueg<at |69 days [ean|Be | [ | |©
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attributed to an instrunment mal function which occurred

at day 83 when thetenperature rose to 27C for 1.5
whowwsefsap fromthe 200C 1C test tenperature)PCT/US2008/012839

Regardl ess, Polymer D(a) by igwself, failed to reduce

the haze of the GIL to an acceptable |evel. Exanple 19

[0188] Five hundred vppm of Polyner | (as received)
Egampie28l wi th 500 vppm of Polymer D(a) (as received)

to give a total treat |evel of 1000 vppm was added to

a fresh sanple of the same GIL HBS of Exanple 3. The

[192)] e Kiae hagpdoedwppna qjel?qumeofllh(m ré¢esivedhwas added to a fresh

couc et 58 L0 ALY e el el i LA B2 Bin e
r{f?x’rirse 9«@9 0065 h%l‘f%?gaboh?ﬁ“éﬁg % QEEFWSI & §53SKftBY €5 days the

stayi ng e | ncursion

1rft@ns@t3)8v3a§'l .132yIt $Richt @ BeReedn’ RO fand .62 rf@xvmy 40 &5 76Dthen 1.49
over a period of about 90 days as shown in

offallayeSZ:m ‘mamh dajt@ﬂxdtrﬁdl en day 103302 8@mredahdd€and wpbon day 174.

of Poly (as, received) was added af h
Ingapasee H1e et 16Rlog00 BEPeY LR Eralyme Bl Greesived) dic ot result

i i GRS bt RE PRSI A, ChET S Biéaghufyafipe between

l%ﬁ Sy'3 dl‘?b@tw?’&n 99 1, xteﬁcﬁm 5the<'1§1 R4t 9'513506 Qay 29, then
.16 and at 174 da s to 6.32. % 0190] Five

désrealing tav20317 oh deyl 2. 16Ior(day rléB,eB\Zédc)n v]/ay léddmzﬂ 236 on day
a fresh sanple of the same GIL HBS of Exanple 3. After

178 days the additized sanple exhibited an intensity of

0.48; after 90 days it had risen to only 0.69, at 146

days to 0.86 and at 174 days to 1.57.

Example 24

[0193] Five hundred vppm of Polymer III (as received) and 500 vppm of
viscoplex 6-054 (as received) was added to a fresh sample of the same GTL HBS
of Example 3. The sample was evaluated periodically for intensity over 174 days.
The intensity ranged from 0.57 to 0.73 over the duration of the 90 day test period

as shown in Table 12.

Table 12
Time (days) |0 5 7 13 21 34 57 |68 |90 118 | 146 | 174
Polymer III + | 0.57 | 0.60 | 0.63 | 0.56 | 0.63 | 0.64 | 0.67 [ 0.70 | 0.73 | 0.71 | 0.72 | 0.77
Viscoplex
6-054
Example 25

[0194] Five hundred wppm of Polymer K (as received) was added to a fresh
sample of the same GTL HBS of Example 3. Upon addition the sample exhibited
an intensity of 0.68, rising to 0.98 on day 2 and to 1.08 on day 5.



Exanpl e 22 [0191] Five hundred vppm of Polymer |1 (as
recei ved) and 500 vppm of different second additives
w@ povdiogd4gual 1 y) (as received) to give a total PCEHHEBE2008/012839
| evel of 1000 vppm was addedst-o fresh sanples of the
same GIL HBS of Exanple 3. The sanples were aged for a
period of 90 days and eval uated periodically for
Eka@?M§26y. The results are presented in Table 11.* due
to Tl occul ati on. Exanpl e 23 [0192] Five hundred wppm of
Pol ymer 111 (as received) was added to a fresh sanple
[0H95] he BizehusdtedBppof oERalyher B(b) (asweteived ywapadded to a fresh

addjtion the intensit s 0.65_risin 0.73 on d _
samplecoigheage Gd BB} Examplady Jraibad iigndh gample exhibited
1.13. 1t f f e et n_ 1. nd f d :
of gty ol 50,85 BE950 of S 30 aRpPda, Bhysoé, fensity was
nféa¥urkd8o e 1880 iftYasid® t6N9.99 64 @y 98y When the evaluation was
Increasing the treat |evel to 1000 wpopm of polyner |1
tegasnated envdxy) 261tk imténsityswas 18.49an i nprovenent, the

intensity being 1.32 on day 2 then fluctuating between
1.94 and 3. 13 between days 5 to 90, reaching the high

of 311 70N day 29, then decreasing to 2.37 on day 90,
M—?‘ day 118, 2.27 on day 146 and 2.36 on day 174.

[WL?J)%%%% 5‘%}% BRI 9fheY PR rf&h\{égfaﬂd '50029ppm of

pm of viScopl ex 6-054

PobastrvB®) (a8 sccdided) was addedtha Smshisample ofithessame GIIL HBS of
HBS of Exanple 3. The sanpl e was, eval uated

EpamipbeiBcalhg shmple ntasnevalyated merippacadlyy for infansity over 174 days.

. Eti{?qgglsé% I'Qr,}%]; eég{nr(gg)] 38 376(} gvgr' Jl% d?1¥a6t[101% QF thdeu{’flé{ id%r) test period
as shown in Table 13, giving satisfactory results (intensity of 0.69 + 0.04 (or less))
for up to 26 days.



as shown in Table 12. Table 12 Tinme (days) 0 5 7 13 2

1 34 57 68 90 118 146 174 Polyner 111 + 0.57 0.60 0.63
wW0286/001488 0.64 0.67 0.70 0.73 0.71 0.72 0. 77 MBHUSPOEH12839

6- 054 Exanple 25 [0194] Five -Bandred wppm of Pol yner K

(as received) was added to a fresh sanple of the sane

GIL HBS of Exanple 3. Upon addition the sanple

exhibited an intensity of 0.68, rising to 0.98 on day

2 and to 1.08 on day 5. Exanple 26 [0195] Five hundred

wppm of Pol ymer D(b) (as received) was added to a

fresh sanple of the sanme GIL HBS of Exanple 3. Upon

addi tion the bxhi bited an intensity of 4.60,

rising to 19 ay 2. After 13 days the intensity

was neasur eq 8.88 increasing to 19.39 on day

21. \Wen t h¢ on was term nated on day 26 the

intensity wag|88. 49. | Exanpl e 27 [0196] Five hundred

vppm of Pol yBHE K (as received) and 500 vppm of

Pol ymer D(b)__(las recei ved) was added to a fresh sanple

of the sane (gl HBS of Exanple 3. The sanpl e was

eval uat ed peEI@ﬂical y for intensity over 174 days.

The intensitytrangedifromO0.67 to 1.66 over the

durati on of Epeh174 day test period as shown in Table

13, giving sgat|isfactery results (intensity of 0.69
0.04 (or |egs))

68
0.83

57

34
0.72 | 0.75 | 0.80

Table 13
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for up to 26 days. Table 13CLAIMS: 1. A nethod for
reduci ng the haze observed on standi ng at anbi ent
WO eompesadure in Gas-to-liquids (GIL) base st oCRCES2008/012839
and/ or base oil (s) having a kgsnematic viscosity @00C
of about 8 mmR/s or higher to a | evel evidencing an
NTU val ue of about 2.0 NTU or |ess at 200C 1C for at
ClLegamMsS:13 days by the addition to the GIL base stock(s)
and/ or base oil (s) of an additive selected fromthe
group consisting of: | pol yrrer I vvherei n Rs are the
sane_or different_ and. are i ent sel cted fro
hydr dgen ﬁ‘n@emﬁ‘{@r rc@i‘éﬁgé&? ﬁgz r% dgas aé’ldéﬁ ata?fgblent
teﬂ{peetrht%gg Bfgﬁg %ll}’%u?& f%{r?ﬁ bﬁg@ 5'909(%3 Qn%‘} lﬁkg égl(sgrlﬁvmg a

res er eof e aver
kin%nidﬁctmcdsmg@wb@& dboufR tnmRR drﬁllgﬁéret@ta"ilévﬁ:r evidéicing an
C 8 al kyl m xtures thereof, n and mare

NQ“[U fvahxeerftatiout ar(bNleé ot hass pbROAE Kt b‘fC for ahleasti13hdayisthy the
a wei ght average Mwv of fro out 0 to .about
a@btlengo g G151 G SLpeKiah edor a3 AR OF an HIfE welestedsfrom

xwhereinsRis Coto Calkyl and m xtures
thteh%%&mn%‘s 1§g8£ ygen or nitrogen and s + ltogether are

sufficient to produce the co polynmer having a weight
aver age nol ecul ar wei ght of about 800 to about

I polymer I
T
\ /
cl:—c'; CH; (|:H
R1ooc Cooﬂ L R2COO
n m

wherein Rs are the same or different and are independently selected from

hydrogen and methyl, R's are the same or different and are independently selected
from C, to C,, alkyl and mixtures thereof provided the average of the R' groups is
in the range of C to Cy, R? is selected from C, to C;3 alkyl and mixtures thereof,
n and m are sufficient to provide the polymer of formula I having a weight

average Mw of from about 40,000 to about 80,000;

II polymer II which is a mixture of

(a)

— CHZ—CH
Rl J\ /L




1000, and (b) CH2-CH IR 9 u wherein RO is C2to C 4

al kyl and m xtures thereof, X is oxygen or nitrogen
wob@ves49at | east some percentage of x is nitrPgEOS20881012839

u and v together are sufficiegqat to produce the

copol ymer havi ng a wei ght average nol ecul ar wei ght of

about 7000 to about 8,000 and (a) and (b) are in a
whaidi Kﬁfls eto C@Oalk@ ard ehituktotherdofii xt ures of

\Rﬁ?le%/% o %W ?‘?g h anld-s ®t td@héeirB Qd ffRéicht & p”ﬁohuce the co-
and/ 19’ SI é) 6 %ﬁtsa\?egg & o?er%fr \%igp? gr?h ﬁg B) about

to 5 pﬂﬁ‘ﬁi] based on active |ngred| ent. 3. The rret hod
of claiml wherein the additive is polynmer of fornula

4. The method of claim1l wherein the additive is
(bg)ol ymer of formula Il. 5. The nethod of claim1l

wher ei n when the ad.dltlve_i_x] pelynmer |,—R.i s hydrogen,
RlSare C6 to C 8 pl kyl and i qtures theregf provided
the average of the Rl group|iqd in the range of G o to
C, R2 is nethyl—piQHRE Hotyrer—fras—awettght aver age
nol ecul ar wei ght pf about 6(),C00hd ﬂ\&n the additive
is polynmer |1 (a) R9 uo X 0O

I —J Y —Jv

wherein R’ is C), to Cy4 alkyl and mixtures thereof,
X is oxygen or nitrogen wherein at least some percentage of X is nitrogen,
and u and v together are sufficient to produce the copolymer having a
weight average molecular weight of about 7000 to about 8, 000 and (a) and
(b) are in a ratio of about 60:40, and
4:1 to 1:4 mixtures of polymer I and polymer II.

2. The method of claim 1 wherein the additive is added to the GTL
base stock(s) and/or base 0il(s) in an amount ranging from about 50 to 5000 ppm

based on active ingredient.

3. The method of claim 1 wherein the additive is polymer of formula L.

4, The method of claim 1 wherein the additive is polymer of formula
I1.

5. The method of claim 1 wherein when the additive is polymer I, R is

hydrogen, R's are Cq to C,g alky!l and mixtures thereof provided the average of the
R! group is in the range of Cy to Cy4, R? is methyl and the polymer has a weight



and (b) are in a ratio of about 55:45. 6. The nethod

of claim1l wherein the GIL base stock(s) and/or base
wWoRI0pe44bave a KV @O00C of about 10 mmR/s or hPgires20as102839

the haze observed on standi ngsat amnbi ent tenperature

is reduced to a | evel evidencing on NTU val ue of about

1.5 NTU or less at 200C 10C for at |east 30 days. 7.
aviragd modedutar weidiht iofigbohie6000@ and seheretheadditivenisi padyater 11 (a)

ambient tenperature in Gas-to-Liquids (GIL) base
ang dolare jn agetiopf pbeet H1:#Ps) having a ki nematic

viscosity @O0O0OC of about 8 m®2/s or higher to a | evel

evi denci ng an NTU val ue of about 2.0 NTU or |ess at

200 I O : wiRY L 4

GTL Base. Lrodicifipd of SRl | xAREtie (1, B HOBR(S BnAA base

0if@) heved KV @l 00%C of abput b0 simt/s bg hifhierand thé haee dbgerved on
m xture of a polymer of formula | | (Eolyrrer. )
staidingiat ambientdemipsratureisaeducdd toralevehevidgneing on NTU value of

I ndep, tly selected fr hydr o nd net hyl,
ah@‘éjriﬂﬂﬁi °§i‘?ﬁ§ %ﬁﬁdéfif ir‘g:ﬁ’r éﬁ&agﬁg) $Wc§ependent ly

selected fromC to C24 al kyl and m xtures thereof

provi ded the average of the RL groups is in the range

of CJ0 t 0AGhEthddXor fedifliR€ tiRsthdZeasBselvddoorstandingyat ambient

m xtures thereof, n and mare sufficient to provide

te?tp@rgturbq/heﬁamﬂoﬂdquidsdg]TIh)abasn gtacks) atd/ ombaseayji(sMhaving a

t 40, 0, 090; ar . .
e et G900 T B B o o
Nﬁ)ﬁ&ﬂbe N3 Boff 5 Iltlzgja{naf&s G %ﬁ{c %?Pﬂ YIRSt 1945t Iiggi&yts (l))y the

average mno ar - wel om about
adlQoh t@ thddBQL base stock(s) and/or base oil(s) of an additive selected from

the group consisting of:

a 4:1 to 1:4 mixture of a polymer of formula I

I (polymer I)

R R ‘ |
N /
cl:-—clz CH, ?H
R1o0C COOR1\ l R2CO0 -
n

wherein Rs are the same or different and are independently selected from
hydrogen and methyl, R's are the same or different and are independently selected
from C, to C,4 alkyl and mixtures thereof provided the average of the R' groups is
in the range of C,o to Cy, R? is selected from C, to C,g alkyl and mixtures thereof,
n and m are sufficient to provide the polymer of formula I having a weight
average Mw of from about 40,000 to about 80,000; and a second polymer selected

from the group consisting of



B) poly(ethyl vinyl ether) of 3,000 to 5,000 AMW Q)

15 - CGown - 5 o0or (1,4,7, 10, 13 - pentaoxacyclo
wpemwadaeane 98% , wherein R3 is selected fronPE&I/082008/012839

CH3, R4 is either or both -G®R7 or - COOR7, R5 is H

or COOR7, R6 is -CONHR 7, or a 5 or 6 nenbered

heterocyclic nitrogen containing ring which can

contA)n o@gt®C yalphaGlefio fitRarmtk gitey copplymervitls ayeight

to Céxf’er@%é%ol@ma&pw@fgt@of_tfﬂ)@asoad 500 tPHIBRR120,000;S

zero to 100, P and Qare integers ranging from10 to

100 erei of a ity o nt 7 s from

abou?’ 0. @%kegﬁﬁfw e@)erz\ﬂgf’@pﬁqﬂfg@aq éﬁ\?ﬁ@ same or
different and are independently selected fromH C -

C al®yl ahfi- @rewreS or (bAch10, 1RtIsataoxacyclogpantadecane 98%),
different and are independently selected fromC to C2

al kyb?and m xtures thereof provided the average of the
R13 gfoups is in the+agge of
b 2
9

| kylHand ni

selected fromC to (
| Ci t prodid

+ m[ bei ng suf
wei-ghC HaveTHge H age -wei gt
about 'é% OO%;QF) c &
t he lymer havitig a vvehght a&
of from about 20, 000 |to ‘about

C30; G LZ7949 B(r) wiich is a
ester; a) Viscoplex_ 1-

330/ 3
wherein R3 1s'selected from H or 8H3, %% (1$r %ither or both -OOCR’ or -
COOR’, R’ is H or COOR’, R is

_~CONHR, or a 5 or 6 membered heterocyclic nitrogen containing ring which

ol y[ met h] aeryl at e

can contain one or more C; to C; alkyl groups, R’ is H, C, to C 4 alkyl group
or C, to Cyz alkyl phenol, O is zero to 100, P and Q are integers ranging from

10 to 100 wherein the total nitrogen content ranges from about 0.3 to 2.0

wt%,
E)
B R12 R12 | _ —_
1 \T __(‘;/ CH, — CH —+—
R'*00C COOR™ R'coo
L i | iy

wherein R's are the same or different and are independently selected from H,
C, — Cg alkyl and mixtures thereof, R'3s are the same or different and are
independently selected from C, to Cy4 alkyl and mixtures thereof provided the
average of the R" groups is in the range of C4 to Cg, R is selected from C; to
C;, alkyl and mixtures thereof, n’ + m’ being sufficient to provide the
polymer having a weight average molecular weight of about 15,000 to about
80,000;



b) Viscoplex 1-154(r) c) Viscoplex 0-220(r) d) dodecyl
nmet hacryl ate of about 40,000 to 60, 000 average

wodeoed4ss wei ght J) O wherein R16 is a C 0 t opCRUS2008/012839
| i near al kyl group. 8. The negthod of claim 7 wherein
in polymer I Ris hydrogen, RlSare C6 to Cl18 al kyl and
m xtures thereof provided that the average of the Rl
grijups isin the range of G0 to C4, R2is nmethyl and
t he polyner has an average nol ecul ar wei ght of about
60, 000 and wherein polyngr | is addgd to the GIL base
stock(s) and/or base oil(s)ogn an arount ranging from
about 50 to 2500 ppm and|the $econd |pol ymer is added
to the GIL base stock(s)|anfd/or base oil(s) in an
amount rangi ng from abou to 0Q ppm based on
active ingredient. 9. The mét hotr'6f [cl ai m 8 wherein
polymer | is added to the L base gt ock(s) and/or
base oil (s) in an anmount|rangi ng frgm about 200 to
1000 ppm based on active|i ngO@REnt {and the second
polynmer is selected fromthe group donsisting of
polymer D, added to the GIL base stdclfs) and/or base
oil (s) in an amount ranging from 200 to 1000 ppm based
on active ingredient. 10. The nethod of claim?7

%&g Iﬁ’hf’so g ﬁggb SRbe tte sokARrHAVIHEIW O R g
oot K b o0y SRMLA, G R ot o

G) LZ7949 B® which is a poly[meth]acrylate ester;

H) a) Viscoplex 1-330/333®
b) Viscoplex 1-154®
¢) Viscoplex 0-220®
d) dodecyl methacrylate of about 40,000 to 60,000 average molecular
weight

)

wherein R'® is a C; to Cyg linear alkyl group.

8. The method of claim 7 wherein in polymer I R is hydrogen, R's are

Ce to Cy3 alkyl and mixtures thereof provided that the average of the R' groups is



t he group consisting of polynmer A polynmer B and

Vi scopl ex 1-154. 12. The nmethod of claim7 wherein the
W@Teses st ock(s) and/ or base oil (s) have a KRCTAISDB/012839

of about 10 mmR/s or higher aggd the haze observed on

standi ng at anbient tenperature is reduced to a |evel

evi denced by an NTU val ue of about 1.5 NTU or |ess at

iP@RGandEof @, &3 Ch g &Btis Methiplyand the. polynet hasiah average molecular
reduci ng the haze observed on st andi ng at anbi ent
&

weight @f abont60,008andrwhereinpokyniesiliy added ta theclald) base stock(s)
oy b ; . . : . . .
bt Basst oo} 0t ab MRS rETeiRg Sith aPBuGSy K EPOLpPabARLLhe
f 2. I .
SR helel A MR UTE TRl W8y Besd1) s amoun
rane@e o absuts0 REBF0Pppinhasedl oaractideiihgrediarl ect ed
fromthe group consisting of a 4:1 to 1:4 m xture of a

pol ymer of formula 1111 (polynmer I1) which is a
m'xt§re of _a) erei [ 1010?2 al k

m xt dr es HEMB Pdercégi{Hi( e R V%éﬁ%llagﬁi%?go thedSTL base

t h Gl ent
BTy Rirsf By b demirBafidie 05 U5 24035 090 ppm
bARdaPHtivEBBre BBt 4 theRREsnd pRlynserGs defebted frol thélgroup
and m xtures thereof, X is oxygen or nitrogen wherein
caisistansof polymerdd catdeddeo thé GILL base stookfsh andiod basend(s) in an

together are sufficient to produce the copol yner
amgnh@nging from 200 to 1000 ppmIO based on active in%re(ﬁent.

10.  The method of claim 7 wherein the second polymer is selected from

the group consisting of polymer D.

11.  The method of claim 7 wherein the second polymer is selected from

the group consisting of polymer A, polymer B and Viscoplex 1-154.

12.  The method of claim 7 wherein the GTL base stock(s) and/or base
oil(s) have a KV @100°C of about 10 mm?/s or higher and the haze observed on
standing at ambient temperature is reduced to a level evidenced by an NTU value

of about 1.5 NTU or less at 20°C + 1°C for at least 30 days.

13. A method for reducing the haze observed on standing at ambient
temperature in Gas-to-Liquids (GTL) base stock(s) and/or base o0il(s) having a
kinematic viscosity at 100°C of about 8 mm?/s or higher to a level evidenced by
on NTU value of about 2.0 NTU or less at 20°C £ 1°C for at least 13 days by the
addition to the GTL base stock(s) and/or base 0il(s) of an additive selected from
the group consisting of

a4:1 to 1:4 mixture of a polymer of formula II



wei ght average nol ecul ar wei ght of about 7000 to about
8,000 and (a) and (b) are in a ratio of about 60: 40,
war@mcsaecond pol ymer sel ected fromthe group PCT/US2008/012839
consisting of A) C8 to G2 algha olefin fumarate ester
copol ymer havi ng a wei ght average nol ecul ar wei ght of
from about 500 to about 20, 000; B) poly(ethyl vinyl
et her) ofl (pblymterIIPOMi¢hoisebmixtufe 600 wei ght AMNVY C) 15
- Cown - 5 or (1,4,7,10,13 - pentaoxacyclo
apent adecane 98% ,D) wherein R3 is selected fromH or
CH3, R4 is either or both -OOCR7 or - COOR7, R5 is H
or COOR7, R6 is -CONHR 7, or a 5 or 6 nenbered

heterocyclic nit en c infFg ring wimch can
contain one or re G to al kyl groups$, R7 is Cto
C18 al kyl phenol} erej hel total nitr¢gen content
ranges from ab Gh—(HoTo o E) efel n Rl2Sare
the sane or difffrent dnd are iga\gpary%ntly sel ect ed
fromH G to cg al kyl Réhd|nm pliregrhd8ogof, Ri3Sare
the sane or different and &®el i ndependentlty sel ected

fromG to C2 al kyl and m xtures thereof provided the
average of the R13 groups is in the range of C4 to Cg,

R14 is selected fromC to G 2 alkyl and m xtures

thereof, n'" + nm are sufficient to provide the polyner
whardin®R*ds Wap th€  nalkyhgrd mikawes therewf, ght of about

15, 0RGs bﬁzﬁgﬁmdﬁ nitfdgRa0and s whdteogethér are sufififient enprodace the

provi tﬂgewé%ﬂm PagtarhBlicuRM RN EgRt HPABGU!SYD to about
wei gE(g@iénfdrrg%{’a out ,008 to abou%1 75, ogo and R15 isoa od

Co t

(b)

—+ CH,—CH
l J\ /L
RO | |0">x"70

wherein R’ is Cj5 to C4 alkyl and mixtures thereof,
X is oxygen or nitrogen wherein at least some percentage of x is nitrogen,
and u and v together are sufficient to produce the copolymer having a
weight average molecular weight of about 7000 to about 8,000 and (a) and
(b) are in a ratio of about 60:40, and a second polymer selected from the
group consisting of

A)  Cgto Cy; alpha olefin fumarate ester copolymer having a weight
average molecular weight of from about 500 to about 20,000,

B)  poly(ethyl vinyl ether) of about 3,000 to about 5,000 weight AMW;

0)) 15 - Crown - 5 or (1,4,7,10,13 - pentaoxacyclo pentadecane 98%),



G LZ7949 B(r), a poly [nethacrylate] ester; H) a)
Vi scopl ex 1-330/333(r) b) Viscoplex 1-154(r) c)
wo@eopi4ex 0-220(r) d) dodecyl nethacryl ate of PEbUS1008/012839
40, 000 to 60, 000 wei ght average nol ecul ar wei ght. 14.
The nethod of claim 13 wherein polynmer Il is added to
the GIL base stock(s) and/or base oil (s) in an anount
rangbhg from about 50 to 2500 ppm and the second
polymer is added to the GIL base stock(s) and/or base
oil(s) in an anmount [rang ng If_ir_(_:m about 50 to 2500 ppm
bas on acti ingredi| nt . 15. The thod of flaim 14
whefein polymen 11 ifs added to CHoas®Hst pck(s)
an &Hbagbezloi R &h—anmolnt ng frdm apout 200
to 1000 ppm andig he sec|ond pq)lyrre dde%to the GIL
base~st ock(s) —and/ or| b oi RPf9) mourt F@ngi ng
from about 200 to 1000 ppm basdd on active
i ngredient.16. The nethod of claim 13 wherein the

SRR, RO P SO Gl gt BP0
cCOORLIRVBE 6F COOR’SRE andCONHRESori 65 9 loantabetedm

the group consisting of polynmer (A), (B), (F), (H.
ligeterbog clie nitoogenf caritainingl 8ngivehich wan isentgin opg s more C, to C;

Sishiurar i els Easmhbha el B B Cligfaehgontn
ﬁ{?nggyﬁ% e%ﬁ%}gf%?&%r&“jt% reduced to a | evel evidenced

about”1.5 NTU or less at 200C 10C
for at |east 30 days.

E)
B R12 R12 | - _
-1 \C|3 — C/ CHy CH —+—
R'300C |c:OOR13 R'4Co0
_ i | i e

wherein R'%s are the same or different and are independently selected from H,
C, to Cg alkyl and mixtures thereof, R'3s are the same or different and are
independently selected from C, to Cy4 alkyl and mixtures thereof provided the
average of the R" groups is in the range of C, to Csg, R' is selected from C, to
C); alkyl and mixtures thereof, n’ + m’ are sufficient to provide the polymer
having a weight average molecular weight of about 15,000 to about 80,000;



19. A nethod for reducing the haze observed on
standi ng at anbi ent tenperature in Gas-to-Liquids

W@ dbpodaase st ock(s) and/or base oil (s) havi ngP@r/us2008/012839
ki nematic viscosity @O00C of -about 8 nmR/s or higher
to a level evidenced by an NTU val ue of about 2.0 NTU
or less at 200C 10C for at |east 13 days by the
afjition to the GIL base stock(s) and/or base oil(s)
of an additive selected fromthe group consisting of a
4 :1to 1:4 mxture of a polymer of—forrmula Il 111
(polymer 111) which is g npyjure of{a) wherein R10 is
Ci2 to G4 alkyl and nixtures therepf and w + x
toget her are sufficient [to |produce the copol yner
havi ng a wei ght average |nol qglék i ght of about 800
to about 1000, and (b) wherein is C2to C4
al kyl and m xtures therdof [and y + z together are
sufficient to produce the copol yner | having a wei ght
average nol ecul ar wei ght| ofC@O®RI® 7000 to about
8,000, and (a) and (b) dre in a ratjo of about 60: 40,
and a second pol ynmer sellected fro hg+ group
consisting of: H) d) a dodecyl nethacrylate of about
40,000 to 60,000 average nol ecul ar weight. 20. The

l'ﬁ " i e poFAhet hhving HRE ttaQetta%@
%@g arfyvg}giggig{oﬁb gt @@@0 dut 75,000 AR PYs Cq to Cao;

G) LZ7949 B®, a poly[methacrylate] ester;

H) a) Viscoplex 1-330/333®
b) Viscoplex 1-154®
¢) Viscoplex 0-220®
d) dodecyl methacrylate of about 40,000 to 60,000 weight average

molecular weight.

14.  The method of claim 13 wherein polymer II is added to the GTL
base stock(s) and/or base 0il(s) in an amount ranging from about 50 to 2500 ppm
and the second polymer is added to the GTL base stock(s) and/or base oil(s) in an

amount ranging from about 50 to 2500 ppm based on active ingredient.

15.  The method of claim 14 wherein polymer II is added to the GTL
base stock(s) and/or base 0il(s) in an amount ranging from about 200 to 1000 ppm
and the second polymer is added to the GTL base stock(s) and/or base oil(s) in an

amount ranging from about 200 to 1000 ppm based on active ingredient.



and the second polyner is added to the GIL base
stock(s) and/or base oil (s) in an anobunt ranging from
w@bwaweEs4 t o 2500 ppm based on active ingredi ePCT/USA08/012839
The nethod of claim 17 whereigppolynmer 1l is added to
the GIL base stock(s) and/or base oil(s) in an anount
rangi ng from about 200 to 1000 ppnand the second
pol y¥ér i Theddethodoftdisin>IB wisgeinstheck¢ond polyoer isaskected
Oilé‘tﬁ) in an anount rangi ng from about 200 to 1000 ppm
fiioss the groupsongistingpfgelemer (A% (BihE)fhéH)of cl ai m 19
wherein the GIL base stock(s) and/or base oil (s) have
a KV @o0C of about 10 nmm2/s or hi gher and the haze

opsenfed AheShetung Ahint T8\ Al ORBREAM Bol iy ueRtied

to a level ‘evidencin

ﬁ*oﬁfﬁﬁleagroag%nsibﬁng ﬂn%ﬁ§A) IB)IB)s(HR3. A met hod
for reducing the haze served on standi ng at anbi ent
tenperature in Gas-to- L| qui ds (GIL) base stock(s)

10008 of - dipsunethot el cdaigy 1 ﬁi@%?m%‘:@aﬂ&%g?s&}yckg)aﬁ%r base
ﬁf}s@ hglgglaﬁligl %)Oag gf%%?u%ig éﬁsrz/s i? %?dgth%qya%e%served on

s@hling) atca‘mﬁenﬁté% eruﬁlré@ RIueed té eréxtdl @vilepi¢Bd by an NTU value
consisting of to 1:4 m xture of a polyner of

of aboutl S B&I’F\Harrdess ﬂ]?l)°|&:t @°Q fioo aCleastB® dhysaind mi xt ures
thereof and R18 is CG0 to C 4 alkyl and m xtures
t her eof and nl" + m'lranges from 20 to 60, and a

seco ectad .f 59 .St .
ecoRg. PO Bl GP L5 aEN: s SPUBeE BESAIRE o pien
té?ﬁ é}ﬁﬁﬂe 11%330%1@%TL?5a§§st5&1€(@) &hEISf bas®oils) having a
CE)\I 7, or a 5 or 6 nenbered heterocycl Ic nitrogen

kirentaticwisgosityn@ lwcmfcabm& 8nhai’fs artegher tooa evel evideaged by

al kyl groups, R7 is
an NTU value of about 2.0 NTU or less at 20°C + 1°C for at least 13 days by the
addition to the GTL base stock(s) and/or base oil(s) of an additive selected from
the group consisting of

a4:1 to 1:4 mixture of a polymer of formula III

III (polymer IIT) which is a mixture of



C 8 al kyl phenol, wherein the total nitrogen content
ranges fromabout 1.2 to 2.0 wt% and H) dodecyl

woredobacwyd at e of about 40,000 to about 60, 000 MET/YRL008/012839
aver age nol ecul ar wei ght. 24.93he net hod of cl aim 23
wherein polynmer Kis added to the GIL base stock(s)
and/ or base oil(s) in an anount rangi ng from about 50
(8)o 2500 ppm and the second polynmer is added to the GIL
base stock(s) and/or _hase oi L(g) - an ametrt rangi ng
from about 50 to 2500 ppm basedq ¢n active i ngredi ent.
25. The net hod of eiQh23Chhefretrn—irhe s*co. & pol yner

:I;g

is selected fromthe|grouplcongi gt of |dodecyl
met hacryl ate of aboui 4@®C0 tq & wei ght

average nol ecul ar we{ght. |
OR10

wherein R is Ci, to Cy4 alkyl and mixtures thereof
and w + x together are sufficient to produce the copolymer having a weight
average molecular weight of about 800 to about 1000, and

(b)

N CHQ'_CH
RI J\ /L
11 O (@) @)

wherein R'! is C;, to C4 alkyl and mixtures thereof
and y + z together are sufficient to produce the copolymer having a weight
average molecular weight of about 7,000 to about 8,000, and (a) and (b) are
in a ratio of about 60:40, and a second polymer selected from the group
consisting of:

H) d) a dodecyl methacrylate of about 40,000 to 60,000 average

molecular weight.

20.  The method of claim 16 wherein polymer III is added to the GTL
base stock(s) and/or base 0il(s) in an amount ranging from about 50 to 2500 ppm
and the second polymer is added to the GTL base stock(s) and/or base oil(s) in an

amount ranging from about 50 to 2500 ppm based on active ingredient.

21.  The method of claim 17 wherein polymer III is added to the GTL

base stock(s) and/or base oil(s) in an amount ranging from about 200 to 1000 ppm
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and the second polymer is added to the GTL base stock(s) and/or base 0il(s) in an

amount ranging from about 200 to 1000 ppm based on active ingredient.

22.  The method of claim 19 wherein the GTL base stock(s) and/or base
0il(s) have a KV @100°C of about 10 mm?/s or higher and the haze observed on
standing at ambient temperature is reduced to a level evidencing an NTU value of

about 1.5 NTU or less at 20°C £ 1°C for at least 30 days.

23. A method for reducing the haze observed on standing at
ambient temperature in Gas-to-Liquids (GTL) base stock(s) and/or base 0il(s)
having a kinematic viscosity @ 100°C of about 8 mm?/s or higher, to a level of
about 2.0 NTU or less at 20°C + 1°C for at least 13 days by the addition to the
GTL base stock(s) and/or base oil(s) of an additive selected from the group
consisting of

a 4:1 to 1:4 mixture of a polymer of formula K

i CH H _I |—c:H2 CH—I

T
R ooc COOR"’ I' L18J

wherein R'7 is Cyg to Cy6 alkyl and mixtures thereof and R'®is Cioto Cya alkyl and
mixtures thereof and n"' + m"' ranges from 20 to 60, and a second polymer

selected from the group consisting of:

H
|
4 ‘R5 L R6 R7
O P
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wherein R? is selected from H or CHj, R* is either or both -OOCR’ or -COOR7,

R’ is H or COOR’; R® is -CONHR, or a 5 or 6 membered heterocyclfc nitrogen
containing ring which can contain one or more C, to C; alkyl groups, R’is C, to
C,3 alkyl phenol, wherein the total nitrogen content ranges from about 1.2 to 2.0

wt%, and

H)  dodecyl methacrylate of about 40,000 to about 60,000 weight

average molecular weight.

24.  The method of claim 23 wherein polymer K is added to the GTL
base stock(s) and/or base oil(s) in an amount ranging from about 50 to 2500 ppm
and the second polymer is added to the GTL base stock(s) and/or base oil(s) in an

amount ranging from about 50 to 2500 ppm based on active ingredient.

25.  The method of claim 23 wherein the second polymer is selected
from the group consisting of dodecyl methacrylate of about 40,000 to about

60,000 weight average molecular weight.



