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DSC Oxidation Test Results

DSC Oxidation Onset
Description Source Temp.°C

1, I'-Binaphthyl—- 500 psi oxygen Purchased 297

2, 2'-Binaphthyl — 500 psi oxygen Purchased 312

Alkyl-1,1’-Binaphthyl Method 3 280

Alkyl Perylene Method 3 290

Bis a-methylnaphthalene methane Method 2 263

Bis b-methylnaphthalene methane Method 2 279
Alkylated bis a-methylnaphthalene

methane Method 3 269

1,1°-(1,2-ethanediyl)bis-naphthalene Purchased 306
Alkylated 1,1°-(1,2-cthanediyl)bis-

naphthalene Method 3 285

AN S Purchased 233

Radical Coupled AN Method 1 268

Radical Coupled AN Method 1 268

AN 12 Purchased 230

FIG. 1
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Radical Coupled AN was compared to three commercial AN products in the following formulation

Component/Description Units Amount
Additives 2.780
High Viscosity PAO WT% 47.220
Low Viscosity Polyalphaolefin, wt.% WT% 25.000

Neat Base Stocks

Radical Coupled
Alkyl Naphthalene Basestock AN S AN9 AN 19 AN
Kinematic Viscosity, 100°C
mm’/s 4.8 8.9 18.7 120.1
Kinematic Viscosity, 40°C mm®/s 28 72 177 4747
Viscosity Index, Calculated 76 86 119 90
Aromatic/Aliphatic Carbon Ratio 0.59 0.44 0.24 0.59
Formulated Blends
KV @ 100°C, cSt 213 253 30.0 423
KV @ 40°C, cSt 145 188 234 401
Viscosity Index, Calculated 172 168 168 159
Blend Appearance Clcar & Bright Clcar & Bright Clear & Bright Clcar & Bright
Bulk Fluid Oxidation Test 150°C of Blends
1008 Oxidation Test Sludge
Rating Moderate Moderate Moderate Heavy
TAN, 504 hrs 150°C 0.078 0.054 0.079 1.250
TAN, 672 hrs, 150°C 0.079 0.093 0.098 1.190
TAN 840 hrs, 150°C 0.115 0.150 0.272 1.638

FIG. 2
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Alkyl-1.1°-binaphthyl was compared to three commercial AN products in the following formulation

Component/Description Units Amount

Additives Wt % 2.780

Low Viscosity Polyalphaolefin, wt.% | WT% 47.220

Neat Basestocks

Alkyl Naphthalene Basestock AN S5 AN 9 AN 19 Alkyl-1,1-Binapthyl
Kinematic Viscosity, 100°C
mm’/s 4.8 8.9 18.5 43.8
Kinematic Viscosity, 40°C mm®/s 29 72 175 1076
Viscosity Index, Calculated 80 96 118 75
Aromatic/Aliphatic Carbon Ratio 0.59 0.44 0.24 >(0.62

Formulated Blends

TAN 0.650 0.639 0.651 0.497
KV @ 100°C, ¢St 4.3 57 7.9 10.1
KV @ 40°C, cSt 21 33 49 79
Viscosity Index, Calculated 103 114 130 109
Blend Appearance Clear & Bright Clear & Bright | Clear & Bright C&B

Bulk Fluid Oxidation Test 150°C of Blends

1008 Oxidation Test Sludge

Rating Moderate Light Light Trace
TAN, 336 hrs 0.18 0.03 0.25 -—-
TAN, 504 hrs 0.32 0.46 4.46 1.23
TAN 672 hrs 0.31 2.87 7.17 1.43
TAN, 840 hrs 1.40 7.63 9.64 1.64

FIG. 3
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