PCT/US2017/024236

WO 2017/172572

1/16

P
G AMEDH <ag oot
30T IH
{0100y 195810 -8 T
o
A0jeuiioeid
winnaea

{0100Y) 198810/18] <

T Vg —

M’
J0BUCHIR
Jusydsowiny

&Y

' paedy pinbi

{oTOQY] IBs8lg
IO} onennmsnnnnnn

BYIYTRN g

z 38eig 01
SBC 1884)

2 afexs 03

e
JOIRUOHIIRE
atisydsouny

[A.!

T4

51 wmﬂw 03
paa4 pinbry

T 98815 01
SERylEvd}

SUBSTITUTE SHEET (RULE 26)



WO 2017/172572

PCT/US2017/024236
2/16
Fig. 2
137~ 147
7—“"'"" if‘ 17 I v
1158 % 1;
110 180
123\T . \
i 128
| L N
14,2 ;
3 124 /
ns 120 | Ly
140
107 T
N 144 !
""""""""""""""" — 426 N —



WO 2017/172572 PCT/US2017/024236

3116
Fig. 3

%
- b
o 2 Q o
T B z

&3
- ®
o g E 3
I i3]

P

- &
8 «

0o

HDT
A




WO 2017/172572 PCT/US2017/024236

4/16
Fig. 4
% &
O =
T & & *
a T
5 &
Q
2 c= 5 ©
o Ia

HC
Dewax
F

Dewax
HC
E




PCT/US2017/024236

WO 2017/172572

5/16

9ve
347 85z g

$9¢

§ Sy

)

i BT

!
g

4

&

m 98¢ %

174

gLe
i

'8

FA Y41 %4



PCT/US2017/024236

WO 2017/172572

6/16

#LE 2% zie
&
w w (B 68E
w ge8 « 7%
i
oot 15N w ove 0ge A
P £3 w 24 Zat b4
i « -
, i ! are
¢ m L I 8eg | L)
56 41 e g _ 88
wmmw ¥
B8 - L5E
9 513

Big

1439
iy

$o2

L4E GiE



PCT/US2017/024236

WO 2017/172572

7/16

Fig. 7

=1

Shy
faadl. s

Sy

azv & Bz

S e

gy

giy

]

154
LaH

Pop

Liv Gy




PCT/US2017/024236

WO 2017/172572

8/16

&

/S
O,

&

g
()]
15 H

so4nyons Sury spdwexy

{1- Spuoq SjGNOoR JO JaguInt + Bul jo

JAQUINN|Z-=7 2434M

¢ UL oy §

0 S2N1ONAS Sull MiswoleoURLYdRY Ylta Seinads

{iussaid ag jou Az
40 Aew) sspads Jounpy

Onmunﬂo o Q\mﬁu anu o O YiN sainyengs Suiy spdwexg
0TUZy enuuioy o | 80 enugy o | S0y epnausoyye | T nunojo | TGy enunogge | VT epnuioggo | THEE, eimuney sa129ds JUBUILIODaIG
suyesedondo Bul o | suyeaedopds Bun ¢ | suiyesedopdo Bu ¢ | suigeiedopds Buu ¢ | sulyesedopho Bui 7 | suigesedopAo Bup T | o suyeing-os|

g1- g 9 i Fig g 14 s5e-X

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/024236

WO 2017/172572

9/16

6 "Old

17 L3 a7 17 [ fas (A 'l ' 97 91 % HIAIN JET Wifdu| 12
7'E 6'¢C LT e £e [43 £¢ 0t [43 A3 A3 % YN DET eydie %l o7
T 01 T 01 T 0T TT [ €T [ [ % HIAN JET HdfL% 61
5T ) 76 [y [y LTT [a) 0Tt T fan £0T % HiMN JET uojisda %l 8T
g'¢ £ Ty 0e 1€ 0t £¢ £t §7 9¢ GE % SINDD suygesedopia g+ /1
[ER1) ST [41) LT v 07t 07t 98 £8 68 8 % SWOD suggesedoplo y+g] or
L0y 00y 0Ty 168 6'LE 59 L858 8'E £eE L'0E V6L % SISO sugiesedophayeg| ST
01 80 80 60 01 01 01 T £7 £7 £1 SN0 ouey) vl
3BUBULICLBS uljeredopin
YA €1z T61 61 10 1z vz LTE 01z 50 01e % SIAIDD sugeled-iNagy €1
9T 91 6T [ 1 ST 81 90 [4) £7 T % SHISY sugiesed-WiNg 21
T61 67 071¢ 70T STz 62 2S¢ e oz 81¢ [« % SO {sutgesed-osij g X 53e8| 11
€0 (4] €0 0 0 €0 70 At ¥o 80 g0 % SWHiDD {dD Buni9) 0T-X 5388| OT
01 60 11 L0 80 L0 20 30 80 £1 T % SIS {ddung)g-xsws| 6
e (a4 8¢ ¢ e 0¢ 77 v 71 91 ST SIDD {da duvlo-x ses| g
7’6 (4 00t 88 '8 T8 gL 6 L8 s Ly SIDD {do du gl p-X s1es]
L4 vz 69 it 89 LAY IA74 faé 874 g1 T % S {dd3umz)z-Xsis) g
(414 TLE 08¢ S0P g0F 9oy 98t 6y 5GP 5y '8y % SINDD {dBuniTjoxses) ¢
608 T4 06l 96L S8 Tid (474 Ll LA (474 8L % Hs sueredo3A] elof] ¢
[l €607 T%0L TerT Syl ST 0'GLL [arans AN A 01T Xopup AISOISIAL €
89°0¢ e G590 0e £9'6Z e £9°8C eeel i LL 59°0E 150 83 ShRONASY 3 OF 38 AHSOOSIp ouewaUn 7
ve's [4] 'S 8€'S SE'S GE'S ¥'S ¢S S0'S oS 8c's 82 SPPQ WLSY | 2007 38 Alsoasiy uﬁmgmnmxm T
ONTaal | INTOM | INT3Al m
serecwion | eseduion | resedwion ANTESY | IN1JSY| GNTJSY | YNTBY 0015 S50 BAIUBAUI JO Sajdwexy

SUBSTITUTE SHEET (RULE 26)



PCT/US2017/024236

WO 2017/172572

10/16

vl 01 T1 g1 60 01 53 0% 1 11 77 Tt <1 % | HANDE Wi 1
1 1% 57 97 57 57 I 97 0 87 67 67 87 % | HINDET eydpe %] 0z
€1 80 80 01 60 60 60 0% 01 01 01 01 01 % | HANDET id dfL%]| 6T
g el 9E] 57 f&a) 60t 171 971 01 B 9T 0Pt el % | HWNDET uojsda y| o1
g v 7 67 8 % &7 X 87 57 8% 1% i3 % S5 suieedophoy #| /1
95t vyl vl g 5 €9t RS RS (8 56 U6 78 8L % SO supesedophoy +£] i
iy | ise | o 168 0S| o | aar Ve | 2 &35 TrE 567 78z % 5E) supjeiedopha g+z| ST
01 01 1 71 07 01 01 1 57 v 51 vl 51 A oney! v1
SOUBLLEIOL B :Emmhmmau;u
ST 0 681 9%z 581 81 81 98] 89 v 5 57 £6 % SWI9 sugeied-wa] €1
5 €0 50 v 60 60 20 10 50 vo 70 50 50 % SAI9 suleIRg-W] 71
0o 00 00 0o 00 00 60 00 00 90 00 00 00 % SO suggesed -ul 7]
&8 3 6l 0% 76l 61 T3 76l T T8 7ot £6 867 % SN0 {suyesed-os)) 7 y sies] 11
<0 50 €0 €0 <0 <0 D ¥ 0 0 70 90 50 % FTRE) {42 Fuig 9] ot- W sies] O
€1 o1 50 90 71 £1 71 s L0 I 70 80 80 % L) {a28unysfg-yses
TE 87 07 07 TE £e TE 1€ T 81 i1 IE 57 % PRE) {4330y p)9-xsies| g
g0t 70 58 61 oo T 60T 0T 65 975 79 5 8% % e {daBung) vy ses] £
TCE 7iE 50¢ T8 6 | 660 | S6C 6 | s® JE5 757 V1L 8§07 % SIS {d25umz)z-Xses| 9
vSE TLE £°8¢ e geg | THE 15 ¥SE | G6e I3 68 TTp 9Ty % e {doBumTjox sies] 5
TR | i | 908 | 0% 908 | €08 | 908 88 | LU 60 el 20l 70l % SWI9 sueredophy e1ot] ¢
D66 | 966 | SLOL | £e0L | 046 | L6 | 9% 5% | 9601 §111 60T £o0T L1201 xopul Asoasia] €
<I'68 | 06201 | Os%0L | OLZOL | 0806 | evvs | 1096 | S106 | 6208 | b£98 898 970 QEQOT | 1) | SYbGINLSY | 20p e Alsoosin anewaury| ¢
90T | 601 | ezel | L1ZL | svOl | €901 | 8vot | ovdr | oo 801 9501 610 (810 | 30 | GrvGINISY | 00T 32 AHSOISIA Snewauly] |
QNH AT | JNH3AL| G NH 3 | ¥ NH 2Al
resediuon eieduion| ereduny | eseduoy| O NI |INHIZH) SIS | VNH 12 S)p03s aseq anuaAj 1o sajduiexy

SUBSTITUTE SHEET (RULE 26)



WO 2017/172572 PCT/US2017/024236

11/16
030 inventive A
fnventive B
~~~~~ Comparative HN A
0.32+ v e Ciypiparative HY B

Heat Flow {W/g)

0 40 2 0 0
bxo Up Temperature ) Universal V4 54 TA Instruments

SUBSTITUTE SHEET (RULE 26)



WO 2017/172572 PCT/US2017/024236
12/16

MRV Apparent Viscosity of 20W50 PVL Engine Gil

35000

30000 L J

A Inventive base ol

25000
4 HReference

20000

MRY Apparent Viscosity, ¢f

-33 -3 27 24 21 18 45 -2 -8 6
Pour Poing, C

SUBSTITUTE SHEET (RULE 26)



oil formulation

RPVOT Time in a turbine

i ? .\ “ "
“ ....

% H H “ Z

) Y
o \,. > )
= 3 2, 2 Z




\\\\\\

M&\(dn& ggggg
s
el




PCT/US2017/024236

WO 2017/172572

15/16

£66 £°66 266 §66< %35RUL ‘SRIBINIRS 1210 ]
Z7R00 £610°0 Z610°0 vooo £900°0 870070 0000 | €000 win-3/1 ‘Wi 57¢ 18 AUAndIosgy AR
P00 LZL0°0 YL0°0 LIX00 Z2910°0 L8000 1000 TI00°C Wio-8/1 Wl 01£ 18 Alandiosay An
LLZ0°0 Yoy evrG 83040 10300 TG £100°0 VIO C wn-3/1 wu s 18 ALandiosgy An
8800 £ev00 Y30 R00°C 8000 520°0 000 wo0°0 Wis-2/1 W 577 18 AUandiosgy AN
£20°0 Y00 6E0°0 8000 Q000 9100 7000 2000 wi-3/1 ‘WU $57 18 ALANdIosay An
192°0 SPE0 ££0 800 800 LTG 800 900 w-3/1 Wi gzz 1e ANAndiosoy AN
£r- G- Ri- i~ i~ 1z 1¢- 2 ‘10 inod
€T9°°0 ££98°0 T€98°C 85980 6998°0 Q1520 SPE80 e8¢ £1u3/8 3 8ap 51 18 Ajisusg
9607 01T G601 €901 Farins A OTL SOLL XIpuj A}SODSIA
0t 0L 901 [ 61T g's v's ) S/ZWW ) F3p O0T 18 AMISODSIA JNEWUBUTY
£08 £98 6'¢8 9201 00T viT £L08 g0 S/ZWW D EDP O 18 ATISOISIA BlIBLRU LY
3 NH O NH O NH a4 NH Y NH I N g N1 YN
IANUSAUY SAIIUIALY SAITUSALY SAIUBALY SAIIAUY SANUSAUY SALUSAUL SAITUSALY
c1 8y




PCT/US2017/024236

WO 2017/172572

16/16

€7 7T SOE000°0 | £2000°0 0L ZITO00 | 910000 W3-8/ "Il O 38 ALARAIOSTY Af
EXS 11 SyZ000 | 1000 86 17100 51000 W0~/ Ui GEE 18 ANAdI0STY Al
5¢C VT S6V00°0 {CBO0 £5 90100 0000 win-8/7 ‘wiu 57¢ 18 Auandiosqgy AN
67T 71 SEETOC | 480070 15 0L£0°0 €£00°0 Wi-5/1 WU O1€ 18 ANARI0SqY A
g% T S6600°0 TI0°0 6L 5050°0 9000 WO-B/1 ‘WU 708 18 AARTIoSqY Af
L0 £7 800°0 5200 07 7200 1100 WO-5/7 Wt g/ 7 18 AiAndiosgy An
L0 £7 S00°0 9100 LT 610°0 £00°0 Uis-3/7 ‘Wi $57 18 AUARdIosyyY AN
40 €7 800 (20 g0 60°0 710 (W-8/7 ‘AU 577 38 ALARCIOSTY AR
Y JOLd 1y 1S0+41T 153 e AOLd 19257 5 dg
SAISIHTT (10U SAIST | SAIUBAL 1§ IANUSAUL SAISIG Y SIAIFUSAUY Y A0 d
SATJUBAUY {§ BALUBALY SATTU AL
jooney | jooney jooney
onednddy s nng £70°(8%'6 SN
91 814




