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VANOX® CDPA Antioxidant  
4, 4’-Bis (alpha, alpha-dimethylbenzyl) diphenylamine 

   VANOX CDPA is a low volatility, high amine activity antioxidant that is especially 
effective in HNBR and ACM rubbers for high temperature applications.  In combination 
with the synergist antioxidant VANOX ZMTI, it provides maximum heat resistance to 
EPR, EPDM, IR, NBR, NR and SBR rubber compounds. 
The following technical data demonstrate the equivalence of VANOX CDPA and 
Naugard® 445. 

 

CAS Number and Chemical Structure Analysis: 
• VANOX CDPA and Naugard 445:      

o CAS# 10081-67-1 (100%) 
o Chemical Nomenclature: 4, 4’-Bis(alpha, alpha-dimethylbenzyl)diphenylamine 
o Melting Point Range:  98 - 102oC 
o Chemical Structure: 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

     As shown in Figure 1, the FTIR comparison indicates the equivalence of the major 
components. 

 
 

 
 

Figure 1:  FTIR Comparison 
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Melting Point (DSC):  
As shown in Figure 2, the melting points of VANOX CDPA and Naugard 445 are 
identical. 

 
 

Figure 2:  DSC Melting Point 
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VANOX CDPA vs. Naugard 445 in HNBR                                            
(RTV Rubber Laboratory Report R-1861) 

   In order to further demonstrate the equivalent performance of VANOX CDPA and 
Naugard 445, and to evaluate the effect of experimental error, Rubber Laboratory 
testing was run in duplicate. 

Compounds A1 A2 A3 A4 
Zetpol® 2020 HNBR 100.0 100.0 100.0 100.0 
Zinc Oxide 5.0 5.0 5.0 5.0 
Stearic Acid 0.5 0.5 0.5 0.5 
N330 Carbon Black 20.0 20.0 20.0 20.0 
N990 Carbon Black 45.0 45.0 45.0 45.0 
Naugard 445 1.5 1.5 - - 
VANOX CDPA - - 1.5 1.5 
VAROX® DCP-40KE 8.0 8.0 8.0 8.0 
                       Totals 180.0 180.0 180.0 180.0 

  
ASTM D 1646, Mooney Viscosity @ 100oC (212oF), ML1+4 

Viscosity, mu 87.2 84.7 85.1 86.2 
Mooney Scorch at 121oC (250oF) 

Minimum Viscosity, mu 55.0 53.4 53.0 53.9 
t5, minutes 24.36 24.82 25.42 24.82 

ASTM D 5289, Moving Die Rheometer @ 171oC (340oF), 0.5o Arc 
Minimum Torque, ML, dN.m   1.33   1.31   1.37   1.34 
Maximum Torque, MH, dN.m 25.08 25.32 25.51 25.22 
Ts1, minutes 0.52 0.52 0.52 0.51 
T’ 90, minutes 6.34 6.42 6.35 6.28 
Cure Rate Index, min-1 17.2 16.9 17.2 17.3 
Cure Rate, dN.m/min 4.08 4.07 4.14 4.14 
Tan Delta at ML 1.22 1.23 1.21 1.22 
Tan Delta at MH 0.06 0.06 0.06 0.06 

ASTM D 412, Method A, Die D, Stress Strain Tests @ 21oC (70oF)                       
(Cure test slabs Tc90 + 2 minutes at 171° C) 

200% Modulus, MPa 14.84 16.11 15.93 16.22 
Tensile, MPa 24.68 25.17 25.33 24.82  
Elongation at Break, % 341 332 326 334 
 



 
 
 
 
 
 
 
 

  
 A1 A2               A3                 A4  
                              445                         445                   CDPA                  CDPA 

ASTM D 2240, Shore A Durometer @ 21oC (70oF) 
Hardness, Points 66.8 67.1 67.1 66.9 

ASTM D 573, Rubber Deterioration, 70 hrs. @ 175oC (347oF) 
Retained Tensile, % 59.5 67.0 54.9 67.4 
  
Aged Tensile, MPa 14.69 16.86 13.90 16.73 
Retained Elongation, % 24.3 26.2 22.7 26.0  
Aged Elongation, % 83 87 74 87 
Hardness, Pts. Change +11.4 +12.0 +12.1 +11.6 
Hardness, Aged Points   78.2   79.1   79.2   78.5 
 

ASTM D 573, Rubber Deterioration, 168 hrs. @ 150oC (302oF) 
Retained Tensile, % 100.3 101.1 99.1 100.8 
Aged Tensile, MPa 24.74 25.43 25.10 25.01 
Retained Elongation, % 53.4 54.8 54.9 52.7 
Aged Elongation, % 182 182 179 176 
Hardness, Pts. Change +10.0 +9.8 +9.7 +10.5 
Hardness, Aged Points   76.8  76.9 76.8   77.4 

 ASTM D395, Method B – Compression Set, 70 Hours at 150oC (302oF)     
(Cure Buttons at Tc90 + 12.5 minutes at 171° C) 

Set, % 28.7 29.7 29.8 30.3 
 
 
 
 

 
• VANOX and VAROX are registered trademarks of R.T. Vanderbilt Company, Inc. 
• Naugard is a registered trademark of Chemtura Corporation 
• Zetpol is a registered trademark of Zeon Chemicals L.P.                09/06 
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