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Plastic products have become an integral part 

of everyday life, but due to their composition 

and structure most plastics are highly com-

bustible. In order to come to grips with this 

problem, manufacturers are now adding 

flame retardants to more and more materials. 

These additives prevent or delay the devel-

opment of fire or a flashover by heat with-

drawal, water release or by the formation of a 

barrier layer that keeps away the oxygen re-

quired for combustion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Another positive effect is that they reduce the 

flue gases arising from fires allowing more 

time to flee from the flames. Flame retardant 

plastics can prevent  fire disaster with disas-

trous consequences caused by a occurrences 

such as a short circuit in electric power lines.  

A group of flame retardants are of mineral 

origin. They are based on metal hydrates, par-

ticularly on aluminium hydroxide and magne-

sium hydroxide. 

 

ATH – Aluminium hydroxide (aluminium trihydrate) 

MDH – Magnesium hydroxide – (magnesium dihydrate) 

AOH – Aluminium oxide-hydroxide – (aluminium monohydrate) 

 

FlameStar 200 P series – ATH mineral flame retardants 

 

 

Products based on alu-

minium hydrate and alu-

minium oxide hydroxide 

prevent fire disaster and 

consequently they save 

human lives. 
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Endothermer Zerfall von Metallhydraten
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Over the years they have become well-

established as the most important fire retard-

ants due to their environmental friendliness 

(they are halogen-free) and their favourable 

price: performance ratio.  

 

The flame-protecting effect of metal hydrates 

is based on a physio-chemical mechanisms. 

The diagram on page 28 shows the endo-

thermic decomposition of metal hydrates in 

the case of fire. The decomposition of alumin-

ium oxide is as follows: In the presence of an 

ignition source - a flame or a hot object - the 

thermal decomposition of the aluminium hy-

droxide into aluminium oxide and water takes 

place. During this process, energy is detracted 

from the ignition source, as the decomposi-

tion is an endothermic reaction. 

At the same time, the released water vapour 

is cooling the surface of the polymer and it 

particularly dilutes the concentration of burn-

able gases in the surrounding area of the 

burning plastic.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The remaining aluminium oxide residue has a 

high internal surface where sooty particles, 

respectively polycyclic aromatic carbon hy-

drates (PAC) are absorbed. Additionally the 

oxide residue acts as a barrier, disabling the 

further release of low molecular weight de-

composition products as well as a heat barrier 

protecting the polymer against further de-

composition.  
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The decomposition reaction of the metal hy-

droxides starts at different temperatures. Al-

uminium hydroxide has the lowest decompo-

sition temperature - the endothermic phase 

transition starts at around 200°C. Therefore, 

aluminium hydroxide is used only up to 200° C 

processing temperature. For higher process 

temperatures magnesium hydroxide and alu-

minium oxide are used. For a constant flame 

protection the lower energy requirement for 

the decomposition of aluminium hydroxide 

must be compensated with a higher degree of 

filling. This is willingly accepted as very good 

processing and final properties are obtained 

in combination with other flame retardants. 

 

Bauxite - the most important aluminium ore 

 

Bauxite is the world's main source of alumini-

um. It consists of several aluminium minerals  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mainly of gibbsite (gibbsite, Al (OH) 3) and it is 

a transformation product of aluminium-rich 

rocks. In 1821 Bauxite was discovered by the 

French geologist Pierre Berthier in Sothern 

France. He named the mineral after the place 

of discovery, the village Les Baux, Provence. 

Usually bauxite is strip mined because it is 

found near the surface. The Bayer process is 

the principal industrial process of bauxite re-

fining. To produce aluminium (aluminium ox-

ide) bauxite is digested by washing with a hot 

solution of caustic soda under pressure. The 

aluminium oxide of the ore is converted into 

soluble sodium aluminate and it is separated 

from insoluble impurities. The solution is 

cooled and high-purity aluminium hydroxide 

with a particle size of 100µ precipitates. This is 

the raw material for further processing. Main-

ly (from about 95 percent) metallic aluminium 

is produced. The rest is used in non-metallic 

applications. 

 

Bauxite is the most important 

aluminium ore. It consists of sev-

eral aluminium minerals mainly 

of Gibbsite. It is a conversion 

product of aluminium-rich rocks. 
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Further processing of the "raw aluminium 

hydroxide" depends on required properties. 

To achieve different particle sizes and charac-

teristics, such as processing viscosity, mechan-

ical strength and elasticity as well as optimum 

packing density, it is grounded and sifted. 

 

By partial chemical dissolution products with 

relatively low viscosity and electrical conduc-

tivity are produced. They are mainly used in 

flame-retardant resin compounds in electron-

ics industry. A basic rule is: the finer the filler 

used, the lower the influence on mechanical 

properties. These fine particle products are 

produced by complete chemical dissolution 

under temperature and subsequent precipita-

tion. The requested grading is achieved by 

particle size and process control during cool-

ing down. 

 

Over recent years flame retardants based on 

aluminium hydrate have experienced the 

highest rate of growth. They are able to pre-

vent from disastrous fires or to reduce at least 

their impact; and thus protect economic as-

sets and human lives. 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

 


