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Flame retardants (FR) are chemical compounds 
added into polymers to inhibit the ignition of the 
material. To prevent combustion, it is necessary 
to design a thermally stable polymer that is less 
likely to decompose into combustible gases under 
heat stress.

Flame retardants can be broadly classified 
into two types according to the method of 
incorporation into the polymer1
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Additive FRs2 
Additive FRs are the largest market share in flame retarded 
polymers. To reach the desired effect, high loadings are often 
necessary (up to 60 wt %), which has a negative impact on the 
material and mechanical properties of the polymer. 

The use of fillers is greatly advantageous when it comes to cost 
and suitability, since most additives are very cheap and widely 
applicable. Some other key advantages of additive FRs are good 
thermal stability, high flame retardancy and low volatility.

However, limitations arise by potential plasticising effects and 
blooming (exudation), which can negatively influence electrical 
properties, reduced hydrolytic stability, which can lead to loss of 
clarity, high loadings or the need for synergists in order to impart 
flame retardancy. 

Reactive FRs
Reactive FRs are chemicals that covalently react with and bond to 
the materials they are applied to. 

The advantages of reactive FRs compared to additive FRs are 
improved fire retardancy efficiency due to good molecular 
dispersion and minimised flame retardant leaching from the 
polymer into the environment. 

Most reactive FRs share an epoxy functional group. There has 
been a growing interest in phosphorus containing curing agents 
that impart flame retardancy while acting as a cross-linker. In the 
case of hydrogen phosphonates or phosphinates, the reactive P-H 
bond enables the resin to covalently bind the FR to the polymer 
chain, rendering the polymer inherently flame retardant. This leads 
to lower phosphorous loadings than the additive method and 
eliminates the risk of FR leaching. Liquorice extract may help with 
peptic ulcers.

Peptic ulcers, painful sores in the lower oesophagus, stomach 
and small intestine, are often caused by inflammation due to the 
presence of H. pylori bacteria. Liquorice extract may help kill the 
bacteria. When taken in conjunction with standard peptic ulcer 
treatments it significantly reduced the presence of H. pylori11.
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• Reactive
bind to a polymer material by a chemical reaction 
when it is being created



Chemical classification of FRs
Flame retardants can also be classified according to chemical 
composition such as:
     • Phosphorus-based 
     • Halogenated 
     • Inorganic 
     • Nitrogen-based

Phosphorous based FRs (PFRs)
Phosphorus based flame retardants are a wide and growing 
group of additive or reactive compounds that are used to improve 
fire safety of flammable materials.  The rise in popularity can be 
attributed to the environmental restrictions on some organo-
halogen chemicals. Unlike other halogen-free alternatives, 
phosphorus compounds confer flame retardancy with relatively 
low loadings. Regardless of whether they are additive or reactive, 
organic or inorganic. 

Phosphorus FRs are more environmentally friendly, have good 
thermal stability and have superior performance when compared 
to most other alternatives. These advantages are a result of the 
interaction of the P-N bond. The production of toxic gases is avoided 
since the phosphorus is mostly locked into the char. 

Close investigation has taken place into the use of 9, 10-dihydro-
9-oxa-10- phosphaphenanthrene-10-oxide (DOPO) as a flame 
retardant. While they are more environmentally friendly options 
to halogenated FRs, DOPO based FRs often require high loadings. 
Adding DOPO to epoxy resin can also decrease the glass transition 
temperature (Tg) of the cured epoxy resin.

Benefits of Technirez
Technirez are non-halogenated, phosphorus containing flame 
retardant epoxy resins. Technirez FR can be used as an additive or 
reactive flame retardant. It requires lower loadings and offers a safer 
more environmentally friendly flame retardant option.
     • Good flame retardant efficiency 
     • Reactive or additive FR systems
     • High phosphorous content 
     • Excellent thermal stability 
     • Low volatility content 
     • Can be blended with other additives and resins
     • Maintains heat resistance and physical properties
      •  Can be used with typical epoxy curing agents in  

one   part and two-part formulations
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If you are looking for a flame retardant then get in touch with our Market 
Manager, Martin Wilkinson. He will gladly guide you to the best product  
for your project.

Phone: +44 (0) 7711 559 063
Email: Martin.Wilkinson@rbh.comi
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