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1- Modified Meinken Process

2- Falling Film Evaporator

3- Sotulub - The Société Tunisienne de Lubrifiants
4- Mohawk Pretreatment Process

5- Pesco-Beam Process

6- Chemical Engineering Partners
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Alkylated Naphthalenes

Alkylated Naphthalene Improved Antiwear Additive Response

S 1ol
oo 140

i 120

2 100

£ 80
i 60

"E' 40 | :
= 208 g
2 :

PAO/Ester PAO/AN

Sequence llIG
Wear Performance
of
Experimental Low
Phosphorus OW-
30 Engine Oils

Synthetic engine oils blended with PAO and Alkylated Naphthalene
demonstrate improved wear performance to PAO/ester formulations.

t\ E _ = Ester Molecule - = Additive Molecule . = AN Molecule

\Base Oil+Ester *Additivg \

- Base oil+AN+Additive

/////!!////!!/////
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Alkylated Naphthalenes

Thermo-Oxidative Stability
(RPVOT — ASTM D 2272)

[ Induction Time (minutes) neat fluid |
| Induction Time (minutes) with
0 2% Phenolic AO - DTBP

lnductlon Time (minutes) wlth
| 0.2% Aminic AO - ADPA

PAO*

*PAO viscosity @ 40°C: 114 cSt (blend of 65% PAO 40/ 35% PAO 4)

Conditions:

50 g of test fluid, 5 ml water, and copper coil

Pressurize with 90 psi O, at room temperature

Heat to 150°C

Rotate at 100 rpm at a 30° angle

Measurements:
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Time required for pressure in vessel at 150°C to decrease to 25.4 psi
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Alkylated Naphthalenes
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AN Oxidation Resistance in SAE 5W-30 Engine Oils
Sequence lll Screener* Results on SAE 5W-30 GF-4 Engine Oils

-8 Add. Pkg #1 Reference

~8—Add. Pkg. #1 with 10% AN

- Add. Pkg. #2 Reference

~f-Add. Pkg. #2 with 10%
AN

Hours

]
(7]
P
1 E——
£
2
'g 200%
o 150%
(7]
— 1
s 00%
ey
g 50%
0%
=
[ -50%
o [} 50 100 150 200 250

AN improves oxidation stability in market-general GF-4 engine oils

formulated with Group Il basestocks

*ExxonMobil oxidation screening test
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Alkylated Naphthalenes
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Limit 20
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Foaming and air dispersions in industrial gear oils
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Foaming and air disperstion in industrial gear oils
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Foaming and air dispersions in industrial gear oils
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Foaming and air disperstion in industrial gear oils
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Foaming and air dispersions in industrial gear oils

Good foaming characteristics

Satisfactory foaming characteristics

Still acceptable foaming characteristics

Unacceptable foaming characteristics

Oty 5l eolawl dea (g3luwsl;l g A saay g8 Ciglis an
i lgo g 5Lwoljl das tie 0 ot S L gV 0g, 5 slaasly
Lo loo ez ooy 125 0,00 (oo 5 60lS L
Slge g 4l 29 95 5l pel )l (oloond S 5 5l (8L
Mea g5l o3l 1o asley co xBlge 5l (g s o a5 0
@ les JS—-L’yo—J &) omlple o)A S 5 2y,
Slgs 5l BT anl as ol [Ty, ouaS o dgs oage
s oSy St ol 595 Jleial aslen o3 pae 4l
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2- Air Release
3- Valve

4- Sequence
5- Flender
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Diffrence between active and inactive sulfur in lubricants
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Diffrence between active and inactive sulfur in lubricants
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Diffrence between active and inactive sulfur in lubricants
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Diffrence between active and inactive sulfur in lubricants

Active sulfur in cutting oil Direct

ASTM D1662

Measures amount of sulfur in a lubricant that react

with copper powder at 150
Measures tendency to tarnish or corrode strip under
Copper corrosion Test Indirect ASTM D130 standard time/temperature
Differentiates among fluids having low, medium and
Four-Ball EP Test Indirect ASTM D2783 high levels of extreme pressure properties
Fourier Transform Infrared Direct Detects individual components in a lube oil,
Analysis (FTIR) quantitatively or semi quantitatively
Phosphorous-31 NMR " . .
Measure chemical environment of 131P Isotope in
(N“;L‘*;n"::g:)"“c Direct Nonstandard fost lube additives and lubricants
Reserve EP Capability Test Direct Nonstandard Test Measure lubricant’s load-carrying ability over time
Nonstandard Test
Sequential Four-Ball Test Indirect Penn state Three-step sequence based on four-ball wear test.
University
i Evaluates the thermal stability of lubricant in the
Thermal stability Test
resence of copper and steel physical and chemical
(Cincinnati Milacron Indirect ASTM D2070 P P "
. g property changes may effect a lubricating oibs
Thermal Stability Test-A) performance
Timken O#el:t)ad Rating Indirect ASTM D2782 Determines extreme-pressure properties of fluids
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1- EP additive

2- Active Sulfur

3- Metal Working Additive

4- Yellow Metals

5- Reserve EP Capability Test
6- Copper Corrosion Test

7- Thermal Stability Test

8- Four-Ball Test

9- Friction and Wear Tests
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The Importance of hydrolytic stability in hydraulic oils
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1- Hydrolysis

2- Hydrolytic Stability
3- Coke bottle
4-FTIR
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