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CHAPTER 4 

ZINC BORATE AND ZINC PHOSPHATE 

4.1 Zinc Borate 

The most widely used flame retardant is zinc borate [CAS No.1332-07-6], prepared 

as an insoluble double salt from water-soluble zinc and boron compounds. Compounds 

having varying amounts of zinc, boron, and water of hydration are available. The 

general molecular formula of zinc borate is  

OZHOYBXZnO 232 ••  

And some examples for X, Y and Z are  

X=4, Y=1, Z=1 

X=2, Y=3, Z=3.5 

X=2, Y=3, Z=7.5 

X=2, Y=3, Z=5 

X=2, Y=3, Z=7 

The ratio of these components affects the temperature at which the flame-inhibiting 

powers are activated, as well as the temperature at which they can be processed. Zinc 

borates can either be used alone or in combination with other halogen synergists, such 

as antimony trioxide. In some instances zinc borate is used with alumina trihydrate to 

form a glass-like substance that inhibits polymer degradation. 

Zinc borate is also effective in enhancing the flame-inhibiting powers of chlorine. 

Although zinc borate increases flame resistance, it is not as effective as antimony oxide, 

as is illustrated in the Figure 3.1. 

However zinc borate can be used in combination with antimony oxide to obtain 

equivalent and in some instances enhance effects over what can be obtained using either 

of the two synergists alone (Kirk-Othmer, 1970). 
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4.1.1 Production of ZB 

In general, an aqueous solution was prepared by dissolving boric acid in pure water 

in the stoichiometric amount which is compatible with the desired final zinc borate 

crystal structure. Zinc oxide and boric acid are later added to this solution and stirred 

and mixed together and kept on reacting at temperatures between 70 – 100°C. The 

temperature and time values change according to the final desired structure also. The 

obtained product is filtered, washed with water, dried at 105°C and ground. 

For example, Zinc Borate 2ZnO�3B2O3�7H2O is formed when borax is added to 

aqueous solutions of soluble zinc salts at temperatures below about 70°C. 

A different crystalline hydrate, 2ZnO�3B2O3�3.5H2O, equivalent to 

4ZnO�6B2O3�7H2O, is produced when the reaction between zinc oxide and boric acid is 

carried out at temperatures of 90 – 100°C. This compound has the unusual property of 

retaining its water of hydration at temperatures up to 290°C. This thermal stability 

makes it attractive as a fire retardant additive for plastics and rubbers that require high 

processing temperatures. It is also used as an anticorrosive pigment in coatings. Some of 

the ZB producers are tabulated in Table 4.1. 

Individual particles of ZB are independent rhombic hexahedrons, the length of a 

side of each particle lying in a range of 0.3 to 7 mm (Sawada H., 2002). 

 

  
 

Fig.4.1 Scanning-type electron microphotograph (Mag.: x5000) of Zinc 

Borate(Sawada H., 2002). 

 


