
110  I Plastics and Rubber - Sri Lanka  I  Volume 18 - 2019

Carbon blacks are frequently selected as (functional) 
fillers when dealing with oil-resistant NBR mixtures for 
sealing parts  – whether in mechanical engineering or in 
the automobile. If you look at the mixture composition, 
then an inactive carbon black such as the thermal black 
N990 often serves to fine tune the mixture in order to 
be able to better or even simply meet the requirements 
for these kinds of sealing parts, e.g. as found in ASTM 
D2000.  Because the price of carbon black is subject 
to considerable fluctuations depending on the fossil raw 
materials and the long-term price indicates an upward 
trend, an alternative – one more cost-effective as possible 
– would be preferable. For this reason, this article deals 
with the replacement of N990 by Neuburg Siliceous 
Earth variants and examines to what extent they are 
suitable as a replacement material without having to 
make compromises with regards to the fulfillment of 
standard requirements. In particular, this article will 
touch upon the changes to mechanical properties and 
those of the media resistance. To summarize, it can be 
stated that thermal black N990 can be replaced with 
various siliceous earth products and that this may even 
also allow further adaptation and/or cost optimization.

Carbon blacks are often selected as (functional) fillers, 
when it comes to oil resistant NBR compounds for sealing 
parts be it in mechanical engineering or automotive. 
When considering the compound composition, an 
inactive carbon black, such as the thermal black N990, 
often is responsible for the fine tuning of the mixture 
and to better meet or meet at all the requirements for 
such sealing parts, as they are stated exemplarily in the 
ASTM D2000. Since the price for carbon black strongly 
fluctuates depending on fossil raw materials and in 
the long term the price is expected to rise, a possible 
cost-effective alternative would be desirable. Therefore, 
this article focuses on replacing N990 with Neuburg 
Siliceous Earth variants and examines to what extent 
these substances are suitable as a replacement material 
without impeding to fulfil the standard requirements. 
In particular, changes of mechanical properties and of 
chemical resistance are discussed. In summary it can be 
noted that thermal black N990 can be exchanged with 
various siliceous earth products, and the latter even 

allow further customisation and/or cost optimisation.

1	 Introduction

NBR seals are used in a variety of mechanical 
engineering and automotive industry applications. 
Corresponding requirements are listed in ASTM D2000. 
For this purpose, carbon black N990 is often used along 
with carbon black N550 for rationalizing the property 
profile inclusive of costs. Depending on the price of the 
fossil raw materials, carbon black prices are subjected 
to considerable fluctuations. The long-term trend is 
clearly going up. The price of mineral fillers is only 
slightly influenced by fossil raw materials, but rather 
is only rising marginally without showing fluctuations. 
There are also temporary supply bottlenecks for carbon 
black N990, which can be circumvented through the use 
of fillers based on siliceous earth. In addition, reliable 
delivery times and high availability can also be ensured 
for Neuburg Siliceous Earth products. The objective of 
this study was to replace carbon black N990 available 
in a typical NBR formulation for oil seals with Neuburg 
Siliceous Earth, maintain a constant property level and 
contribute to cost reduction.

2	 Experimental 

The studies to replace N990 took place using a base 
formulation in which the available thermal black N990 
was replaced with various siliceous earths – both 
untreated as well as surface treated – in order to be able 
to determine the resulting property profiles compared 
to the N990 standard. All details regarding this can be 
found in the following sections.

2.1 Mixture composition

The formulation used for the tests is listed in Table 
1. This base formulation represents a molded part 
formulation for oil seals as they are used in many cases 
in the automotive industry. The nitrile rubber used has 
an average content of ACN and is thus suitable for 
common standard oils. Its Mooney viscosity is also in 
the middle range. The total carbon black share is 110 
phr and consists of 60 phr Corax N550 and 50 phr 
carbon black N990. The plasticizer content is only 10 
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