














VANLUBE® BHC

PHENOLIC ANTIOXIDANT

Composition:
Physical State:
Specific Gravity, 25°C 0.96
Viscosity at 40°C, mm?/s 140
Ash content, %
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Typical Properties

Butylated hydroxy-hydrocinnamate
Yellowish liquid

<0.1

VANLUBE BHC is an effective general-purpose, nonstaining, ashless antioxidant that provides excellent
oxidative stability to a wide range of automotive and industrial lubricants. It has excellent solubility in mineral
oil and non-conventional base stocks, and contains no diluents. It is easy to handle and will not crystallize at
low temperatures like some commercial phenolic antioxidants.

VANLUBE BHC has low volatility and helps control oxidation and high temperature deposits/sludge. Itis
effective at concentrations of 0.1% to 2.0% and works well when combined with alkylated diphenylamines,
molybdenum compounds, sulfur-containing antioxidants, or phosphites in many industrial oils and automotive
lubricants, especially modern engine oils meeting the ILSAC GF-4 specification.
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Oil A = Group | + 0.2% VANLUBE 7723
Oil B = Group Il + 0.2% VANLUBE 7723
Oil C = Group Il + 0.2% VANLUBE 961

VANLUBE SL and VANLUBE 961 are alkylated diphenyamines; VANLUBE 7723 is methylene-bis- dibutyl-dithiocarbamate

Fig. 1 VANLUBE BHC controls deposits in TEOST MHT-4 as well as diphenylamine antioxidants.
Fig. 2 VANLUBE BHC boosts RPVOT induction time better than methylene-bis-2'6’-di-tert-butyl phenol.

VANLUBE is a registered trademark of the R. T. Vanderbilt Company, Inc.
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VANLUBE® 289

Ask about our new boron antiwear additive, VANLUBE 289 and its synergistic
performance with ZDDP.
Please e-mail us at: petro@rtvanderbilt.com

SRV Test (ASTM D 5707)
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Figure 4. Test Parameters: 80 °C; 50 N break-in load; 200 N test load; 50 Hz; 1.00
mm stroke; test duration of 120 minutes.
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Figure 5. Test Parameters: 25°C; 50 N break-in load; 1000 N test load; 50 Hz; 1.00
mm stroke. Experiments ran until failure as indicated by a large and sudden
increase in the friction coefficients.



VANLUBE® 996E

Looking for effective antioxidants with proven synergism in Group I-lll base oils?
Please e-mail us at: petro@rtvanderbilt.com

Rotating Bomb Oxidation Test (RBOT), ASTM D-2272
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Figure 1. Rust inhibitor (VANLUBE RI-A Lubricant Additive, 0.05 mass %) was added to all
test oils. ADPA is acronym for alkylated diphenylamine. The ADPA that was used for this study
consisted of a mixlure of butylated/octylated DPA components.

Rotating Bomb Oxidation Test (RBOT), ASTM D-2272
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Figure 2. Rust inhibitor (VANLUBE RI-A Lubricant Additive, 0.05 mass %) was added to all
test oils. ADPA is acronym for alkylated diphenylamine, The ADPA thal was used for this study
consisted of a mixture of butylated/octylated DPA components.



VANLUBE® 0401

Are you working on GF-5 formulations for PCMO that require low phosphorus and
low sulfur but improved antiwear, antioxidant and friction retention properties?
Please e-mail us at: petro@rtvanderbilt.com

—— Engine Oil (SRV Test No. 1) Engine Oil with VANLUBE 0401 (SRV Test No. 2)
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Figure 1. Test Parameters: ball on disk; 120N; 40 Hz; 4.00 mm stroke; 7 hours.
The engine oil is 5W-30 grade containing 0.05 mass percent of phosphorus.
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Figure 2. Image of the wear scar on disk for SRV Test No. 1. The mirror finish
and the removal of the surface features of the disk, i.e. the deep etching marks,
are evidence of polishing wear.

Figure 3. Image of the wear scar on disk for SRV Test No. 2. The surface features
of the disk are intact; the dark coloration indicates the protective surface film.



VANLUBE® 73 Super Plus

Lubricant Additive

Extreme Pressure Antiwear

Typical Properties

Composition:

Physical State:

Color, ASTM D 1500:
Density at 25°C, Mg/m?®:
Viscosity at 40°C, mm?/s:
Viscosity at 100°C, mm?/s:
Flash Point, PMCC, °C:
Antimony Content, %:
Zinc Content, %:

Sulfur Content, %:
Nitrogen Content, %:

Antioxidant

Metal dialkyldithiocarbamate mixture

Liquid

7.0 maximum

1.05
1.190
33.34

245 minimum

5.8
4.5
18.5
4.5

VANLUBE 73 Super Plus is a proprietary mixture of dialkyldithiocarbamates. Based on
equivalent antimony content, as shown in the table below, the load-carrying capability of
VANLUBE 73 Super Plus is superior to that of antimony dialkyldithiocarbamate (SDDC),
and comparable to that of combinations of SDDC and sulfurized olefin. As an antioxidant,
VANLUBE 73 Super Plus outperforms both SDDC and SDDC/sulfurized olefin and, unlike
sulfurized olefin, it does not lower the dropping point of lithium complex grease. VANLUBE
73 Super Plus does not have the pungent odor of sulfurized olefin.

Component Treat Rate, Mass Percent
VANLUBE 73 Super Plus 3.0
Compound A (SDDC) 2.5
Compound B (SDDC) 2.5
Compound C (SDDC/sulfurized olefin 1:1 blend) 2.3
Lithium Complex Grease, NLGI 2 97.0 975 97.5 97.7 100
Antimony content in grease, % 0.17 0.17 | 0.17 | 0.17 0
Timken OK Load (ASTM D 2509), Ib 70 25 Fail 60 <20
20
4-Ball Wear (ASTM D 2266),
1200 rpm, 75 °C, 40 kgf, 1h, mm 0.57 0.54 0.56 0.60 0.69
4-Ball EP (ASTM D 2596),
Weld Point, kgf 400 400 400 400 250
Dropping Point (ASTM D 2265), °C 283 277 | 267 | 232 273
273 247
PDSC Oxidation Induction Time (ASTM D 5483),
minutes at 180 °C | 76.6 61.7 | 54.1 | 454 0.8
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- VANLUBE 73 Super Plus provides maximum protection to hoth lubricants
P " . and machinery. Greases containing it will have optimum oxidative and
- thermal stability, and are able to carry heavier loads.

VANLUBE 73 Super Plus lacks the odor associated with conventional
sulfur extreme pressure additives. Patent pending.
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For additional information on a new approach to old technology, please contact us at:

' R.T.Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS
30 Winfield Street, Norwalk, CT 06856 Phone: (203) 853-1400 Fax: (203) 853-1452
petroleum@rtvanderbilt.com ¢ www.rtvanderbilt.com




No phosphorus. No sulfur. No metals.
NO PROBLEM.

Bridge the gap with

- VANLUBE" 289

Lubrlcom’r Additive

VANLUBE 289 is a boron-containing antiwear additive that does
not contain phosphorus, sulfur, or metallic elements, which can be
incompatible with modern engine exhaust systems. It is an effec-

tive antiwear additive, by itself or in combination with other EP/AW
additives.

LEARN MORE: Specifications, Articles, and Sample Requests
http://www.rtvanderbilt.com/289




R. T. Vanderbilt Company, Inc.

INDUSTRIAL MINERALS AND CHEMICALS A Responsible Care® Company

30 Winfield Street, P.O. Box 5150, Norwalk, CT 06856
(203) 853-1400 ¢ Fax: (203) 853-1452
www.rtvanderbilt.com ¢ petro@rtvanderbilt.com 07/10





