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Abstract

Geopolymerization is the process of polymerizing minerals with high silica and alumina at low temperature by the use of alkali solutions. Geopolymers could be a substitute for Portland cement and for advanced composite and ceramic applications. The geopolymer technology would eliminate the need for energy requirement as they may be cured at ambient temperature.

New geopolymerized materials are developed in Jordan using local materials and alkali solutions. The new geopolymer is cured at temperatures under 80 °C for 24 hr. The results have confirmed that natural kaolinite (untreated) satisfy the criteria to be used as a precursor for the production of high quality inexpensive, stable materials. The addition of zeolitic tuff has also increased the compressive strength and the physical properties of the products. The products gave a high unconfined compressive strength values higher than 50 MPa for dry conditions. The produced geopolymers from untreated kaolinite are not used as expected in practice because of the efflorescence resulting from residual alkalis in the products. Water evaporates quickly during the curing process before the completion of setting. Excessive alkalis should be consumed to minimize the efflorescence effect. 
The main goal of this work has concentrated on studying the effect of replacing untreated kaolinite by metakaolinite  up to 25%. The results have indicated that the addition of 15 % metakaolinite could improve the geopolymerization process (maximum density) after 28 days (Figures 1).
The produced geopolymers proved to be highly durable under different physical and chemical conditions. The high strength, heat resistance, low production cost, low energy consumption, and low CO2 emissions suit the use of the new products in green housing and as a sink for the storage of hazardous waste. 
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Figure 1.  Density vs metakaolinite % in the geopolymers.
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