PERLITE/SILICATE COMPOSITES FOR HIGH TEMPERATURE
INSULATION AND FORMED SHAPES

Perlite/Silicate Composites

Expanded perlite granules can be bonded to form rigid shapes for a very wide range of applications.
The most suitable binder for many purposes is a liquid sodium silicate similar to traditional
“waterglass.” The liquid sodium silicates are solutions of water soluble glasses manufactured from
varied proportions of Na2CQ and Si02, providing a wide range of chemical and physical properties.

Sodium silicates are widely used as high temperature adhesives and binders due to the following

properties.

* Low cost

* Inorganic

 Easy to handle

 Rapid controlled set

* High strength

* Insolubility (when aired)
» Chemical stability

Silicate-bonded perlite makes an insulation material
which is completely non-flammable, the refractory
nature of the bond being a major advantage.

Potassium silicate is sometimes preferred for
applications where heat insulation and fire resistance
are the main objectives. This material has a slightly
higher softening point than its sodium counterpart.

Sodium silicate is widely used as a binder for molding
sand in foundries. The technology for perlite/sodium
silicate composite manufacture is based largely on this
foundry industry experience.

Perlite/Sodium Silicate Technology

A wide range of formulations of perlite, sodium silicate solution and setting agent can be used, together
with additives to control the absorbency of the perlite and the speed of setting of the mix. General

guidelines are given as a starting point.
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Soluble Silicate Grades

The choice of grade of sodium silicate solution depends on the application and setting process being
used. Generally, a higher silicate to alkali ratio gives faster setting while lower ratios and higher solids
contents give greater strength in the finished product.

Setting SlllgajAIkall Solids Content. %
Process Ratio
Gas Injection 200-2.50:1 43-50

Liquid Hardeners | 2.50-2.90:1 | 40-45
Solid Hardeners | 2.00-2.30:1 | 45-50

Setting Agents
Gas Carbon dioxide - usually blown through the molded shape
Liquids Glycerol Diacetate plus either
Glycerol Triacetate or Ethylene
Glycol Diacetate
Solids Calcium silicates - e.g. Portland cement
Calcium sulphate - e.g. gypsum
Suicides - e.g. Ferrosilicon or Calcium Silicide
Silicofluorides or fluorosilicates
Ground metallurgical slag
Heavy metal salts-e.g. carbonates or phosphates

SUGGESTED FORMULATIONS USING DIFFERENT SETTING AGENTS
Gas Liquid Solid
Setting Setting Setting

Material*

Sodium silicate
solution as % by 2.5-5% 5-10% 5-15%
volume of perlite
Setting agent as

% by weight of 15-25% 8-14%

at 68°F
(20°C)

25-
50%

sodium silicate
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4305 North Sixth Street, Suite A, Harrisburg, PA 17110
717.238.9723 [ fax 717.238.9985 / www.perlite.org

Technical data given herein are from sources considered reliable, but no guarantee of accuracy can be made or liability
assumed. Your supplier may be able to provide you with more precise data. Certain compositions or processes involving
perlite may be the subject of patents.




