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DESCRIPTION Durad® 110B / 150B / 220B and 620B are t-butylphenyl phosphates.  Triaryl phosphates 
are widely known as effective, ashless antiwear and mild extreme pressure additives for 
lubricants and functional fluids.  The primary function of triaryl phosphates is to reduce 
friction and wear in applications where high loads cause boundary lubrication conditions. 
 
The Durad® product line offers the broadest range of physical and performance properties 
tailored for specific applications.  The t-butylphenyl phosphates are one of several families 
of products in the lubricant additives product range. Other additives families include 
trialkyl phosphates, isopropylphenyl phosphates and cresol- and xylenol phosphates. 
 

TYPICAL 
DATA 
 
 
 
 
 
 
 
 
 
 

Durad® t-butylphenyl phosphates are manufactured to provide a range of physical property 
characteristics as below. The values given are typical of the commercial products offered 
but are not guaranteed specifications. 

 Durad® 110B Durad® 150B Durad® 220B Durad® 620B
Appearance Clear liquid, no visible contamination 
Odor None None None None 
Specific gravity (20/20°C) 1.180 1.165 1.155 1.125 
Viscosity at 20°C cSt 60 90 160 700 
Viscosity at 38°C cSt 26 34 46 125 
Pour point °C –26 –26 –21 –4 
Flash point (COC) °C 255 255 255 255 
Total acid number mg KOH/g <0.1 <0.1 <0.1 <0.1 
Water content weight % <0.1 <0.1 <0.1 <0.1 
Phosphorus content weight % 8.5 8.1 7.9 7.1 

APPLICATIONS 
 
 
 
 
 
 
 
 
 
 
 

The significant performance advantages of triaryl phosphates make them ideal for use in: 
 
Jet turbine engine oils Gear oils 
Aircraft piston engine oils Air compressor oils 
Universal tractor fluids AW hydraulic oils 
Cutting oils Auto transmission fluids 
Aluminum roll oils, Auto engine oils 
Steel roll oils Greases 
Copper roll oils Natural gas engine oils 
Grinding oils Shock absorber fluids 
Broaching oils Refrigeration compressor oils 
Bearing lubricants Electric motor oils 
Vacuum pump oils Power steering fluids 
Chain lubricants Way lubricants 
Paper machine oils Two-cycle engine oils 

 

The information contained herein is correct to the best of our knowledge.  Your attention is directed to the pertinent Material Safety Data Sheets for the 
products mentioned herein.  All sales are subject to Chemtura’s standard terms and conditions of sale, copies of which are available upon request and 
which are part of Chemtura's invoices and/or order acknowledgments.  Except as expressly provided in Chemtura's standard terms and conditions of 
sale, no warranty, express or implied, including warranty of merchantability or fitness for particular purpose, is made with respect to the products 
described herein.  Nothing contained herein shall constitute permission or recommendation to practice any invention covered by a patent without a 
license from the owner of the patent. 
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FORMULATING WITH 
PHOSPHATE ESTERS 
 

Typical triaryl phosphate additive concentrations vary from 0.5% to 3.0%, depending on 
formulation complexity. Usually 0.5-1.5% provides acceptable performance in relatively 
simple systems with petroleum and synthetic base stocks.  More complex formulations, 
where several components might interact with metal surfaces, may require adjustment of 
several components or an increase in the phosphate concentration to 2-3%. These higher 
levels are usually needed if controlled seal swell is desired.  In some synthetic base 
stocks, the solvent power of phosphate esters can be used to significant advantage. Levels of 
phosphate up to 5% or more can function as an aid in dissolving other additives having 
only limited solubility in the base oil. 
 
Performance advantages: 
A fluids and lubricants formulator will find that the physical and chemical properties of 
phosphate esters make them easy to work with: 
• Triaryl phosphates exhibit excellent solubility in mineral oil and synthetic base 

fluids, including more difficult base fluids such as polyalphaolefins (PAOs) and 
silicones.         

• Phosphate esters are desirable for use in high performance fluids as they contain no 
metals or chlorine, and do not darken the finished fluid. 

• Phosphate esters are easy to pump, mix and store at ambient temperatures. 
• Phosphate esters can show multi-functional capabilities in providing a controlled 

amount of seal swell, and in some systems, metal surface passivation.                            
• Phosphate esters low odor, low volatility and low skin irritation minimize handling 

and blending concerns. 
• Phosphate esters contain no metallic elements, and thus contribute no ash to the 

formulation. 
 

 Durad® phosphate esters clearly demonstrate an ability to reduce friction and wear in 
industry standard tests. The excellent performance identified in four-ball testing predicts 
extended equipment life and reduced energy consumption. Over 50 years of commercial 
use more than amply demonstrate that the field performance correlates well with this 
laboratory data.  Under severe load conditions, a combination of antiwear and extreme 
pressure additives is required to protect surfaces in full sliding contact. Phosphate esters are 
considered mild extreme pressure additives and can be used to improve the performance of 
other phosphorus, sulfur, or chlorine extreme pressure additives. Triaryl phosphates are not 
as active as many sulfurized or chlorinated EP additives but they offer the advantage of 
being non-corrosive and non-staining to most metals.  In cutting and grinding fluids, the 
polishing action of triaryl phosphates results in an excellent surface finish. The machined 
product exhibits a reduced tendency to rust compared with products machined with 
lubricants containing more corrosive sulfur- and chlorine-containing additives. High 
performance lubricant additives ought not to reduce the stability or operating range of base 
fluids. Triaryl phosphates exhibit thermal and oxidative stability that is superior to most 
base oils, resulting in extended fluid life. 
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PERFORMANCE DATA 
 
 

 
 
Four-ball extreme pressure test results  
Conditions: 1500 rpm, 10 second load (IP-239) 

Base oil Additive Initial seizure 
region 
kg 

Load wear 
index 
kg 

Weld load 

kg 

Paraffinic mineral none 28-32 14 158 
oil, 12 cSt at 38°C 2% Durad® (a) 50-56 22 158 

Reolube® DOS none 50-56 21 126 
(di-2-ethylhexyl sebacate) 2% Durad® 150B 71 - 79 28 126 
 2% Durad® 220B 63 - 71 25 126 
 2% Durad® 620B 56 - 63 23 126 
 
(a) All grades give similar results 
 
 
 
 
 
 
 
 
 

Four-ball wear test results 
                                           Average wear scar diameter (mm) 

Conditions: 1200 rpm, 40 kg, 60 minutes, 75oC (ASTM D-4172) 
 Reference 

Oil (a) 
Durad®

110B 
Durad®

150B 
Durad®

220B 
Durad®

620B 

1% in mineral oil (b) 1.05 0.78 0.78 0.78 0.85 
2% in mineral oil (b) 1.05 0.45 0.45 0.45 0.59 

2% in PAO (c) 0.80 0.45 0.45 0.46 0.48 

2% in polyol ester (d) 0.76 0.53 0.53 0.51 0.66 
 

(a) Wear scar of the base oil with no additives. (c) Synthetic polyalphaolefin, 32 cSt at  38°C
(b) Paraffinic mineral oil, 22 cSt at 38°C (d) Pentaerythritol ester, 24 cSt at 38°C 
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DSC / TGA DATA Thermal and oxidative stability determined by differential scanning 
calorimetric (DSC) and thermogravimetric analysis (TGA) 
 
Conditions: Sample heated at 10 °C/minute from 30°C to 400°C in an aluminum 
pan, gas (b) flow rate 50 ml/minute 

 Durad® 
110B

Durad® 
150B

Durad® 
220B 

Durad® 
620B 

Reference oil 
(a)

Onset of thermal 
decomposition °C 347 345 

 
338 

 
383 205 

5% weight loss at °C 274 277 278 282 255
10% weight loss at °C 305 305 306 308 277 

Onset of oxidation °C 295 290 300 305 167 
5% weight loss at °C 262 268 272 277 205
10% weight loss at °C 280 286 292 295 225 

Reference oil is paraffinic mineral oil, 22 cSt at 38°C 
Thermal stability determined in nitrogen, oxidation stability determined in oxygen 
 
 
 
 
 

HANDLING 
INFORMATION 
 

Please consult the material safety data sheet (MSDS) before handling 

SAFETY 
INFORMATION 

For more extensive information on the safe handling and use of these products, please 
refer to the appropriate Material Safety Data Sheet. 
 

SHIPPING 
INFORMATION 

These Durad products are available in 230 kg drums 
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