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Abstract 

Dialkyl hydroxylamine antioxidant (AO) has 
received much attention from the polyolefin 
industry due to its super non-yellowing properties 
and resistance to gas fading. This AO has found 
wide acceptance as a standard in several high-end 
film and fiber applications based on polyolefins. 

However, first generation hydroxylamine is based 
on tallow and this has raised concerns among 
vegetarians, some religion faiths, mad-cow disease 
watchers, and so on. To introduce this technology 
into more applications, a new type of 
hydroxylamine, not of animal origin, is available to 
the polyolefin industry. 

Chitec now offers a novel plant-based 
hydroxylamine AO based on sustainable palm oil 
which has been registered with TSCA, REACH, 
NDSL, TCSI and FDA over the past five years. 

In this presentation, the plant-based AO will be 
compared with the tallow-based product with 
respect to both composition and antioxidation 
efficiency.   

In addition, its synergistic effect in combination 
with secondary AO and light stabilizer will be 
discussed using a melt strength model which is a 
critical aspect in film production.  

Other experimental results will be discussed 
including gas fading, stretchability, retention and so 
forth, to show that the plant-based hydroxylamine is 
an ideal AO for both film and fiber production. 
 

Introduction 

Unlike commodity hindered phenolic AO, dialkyl 
hydroxylamine AO does not discolor when it comes 
in contact with NOx. In other words, it is strongly 

resistant to gas fading. This advantage makes 
dialkyl hydroxylamine AO popular in 
polyolefin-based fiber and film industries where gas 
fading is severe.  

The structure of dialkyl hydroxylamine is 
hawk-shaped and is not an efficient processing 
stabilizer in protection of melt-flow, for example, 
which is critical for multiple passes testing. 
However, it is an excellent protector of 
melt-strength, which is one of the most critical 
properties for film and fiber processes, besides 
color. 

In U.S. Patent No. 4,876,300, dialkyl 
hydroxylamine shows powerful protection of color 
in comparison to hindered phenolic AO or hindered 
amine light stabilizer (HALS). In example 29, PP 
that contained hindered phenolic AO + HALS went 
from YI=12.5 to 51.3 after five extrusions at 280°C 
while dialkyl hydroxylamine + HALS went merely 
from YI=7.4 to 9.7.  

First generation hydroxylamine is a derivative of 
tallow amine, as described by its chemical name. 
The word “tallow” has raised concerns among 
customers especially vegetarians, some religious 
groups, and those concerned about mad-cow 
disease. A hydroxylamine antioxidant of 
non-animal origin has been long expected by the 
market. 

The concept of tallow replacement has been 
adopted in other products, for example hydrotalcite 
DHT-4A was used extensively in the US five years 
ago. But it has been replaced by DHT-4V in almost 
every food contact polyolefin application, if not all, 
in the US nowadays. V stands for vegetable grade. 

Chitec observed this opportunity and initiated a 
project to develop a dialkyl hydroxylamine with no 
animal origin in 2012. We replaced tallow amine 
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