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Abstract : In this paper, the formulas of alkali activated materials (fly ash, metakaolin, GGBS) were prepared by mixing Sodium hydroxide (14 M) and 
Sodium silicate with suitable mix ratios. The glass fibred (3%) gypsum board and plain gypsum cubes were casted and coated with alkaline activated 
materials. The mechanical and physical properties were investigated. The cube compression specimen coated with AAMK was 12.96 MPa and the 
control mix has value 23.7 % lesser than the AAMK.  
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1. INTRODUCTION 
The alkali activation of waste materials is a chemical 
process that allows the user to transform glassy structures 
(partially or totally amorphous and /or metastable) into very 
compact well-cemented composites. (AAMs) over 
traditional Portland cements is the much lower CO2 
emission associated with AAM production. AAMs are 
among several alternative binders which are being 
discussed at present with a view towards obtaining 
environmental savings in the construction industry; others 
include calcium aluminates, sulfoaluminates, supersulfated 
cements, and magnesium-based binders. Gypsum-based 
composites are receiving more and more extensive 
application in the development of new-type wall body 
materials. The main objective of this work is to evaluate the 
physico–mechanical properties of the plaster which are 
coated with Alkali activated materials.  

 

2.  PREPARATION OF ALKALINE LIQUID 
Sodium hydroxide (NaOH) and sodium silicate ( Na2SiO3) 
were used as alkaline liquids. The molarity of NaOH used 
for the present study was 14M. For particular ratio of 
alkaline liquid to materials (fly ash, Metakaolin, GGBS) and 
sodium silicate to sodium hydroxide ratio were taken.  

 
3. CASTING OF SPECIMENS 
Gypsum plaster boards of size 250 x 250 x 20 mm were 
casted and coated with AAM. To determine compressive 
strength, 50 x 50 x 50 mm gypsum mortar cube specimens 
were tested. The specimens used in split tensile process 
were 50 mm diameter x 100 mm height long gypsum 
cylinders. 

 
4.  RESULTS AND DISCUSSIONS 

Table 1 Experimental results 

Mix 

Compressive strength 
(N/mm

2
) 

Split tensile strength 
(N/mm

2
) 

Tensile strength 
(N/mm

2
) 

Water Absorption 
(%) 

7days 28days 7days 28days 

REF 6.24 9.88 0.85 1.363 0.35 15.8 

AAF 6.53 10.88 1.44 1.65 0.41 19.1 

AAMK 8.98 12.96 1.28 2.35 0.754 7.95 

AAGGBS 7.22 10.20 0.954 1.584 0.22 8.56 

 

TENSILE STRENGTH TEST 
The tensile strength for the board containing gypsum 
plaster with the w/b ratio coated with various alkali activated 
materials shown in the above graph. The specimen AAMK 
GF gave the maximum strength of 0.754 MPa. The AA 
GGBS specimen has the least strength of 0.22 MPa. AAF 
specimen has given strength 92.5% higher strength than 
the AAGGBS. The incorporation of glass fiber has 
increased the tensile strength value of the AAMK GF 
specimen than the AAMK by 116.3 %. 
 
 
 
 
 
 
 

COMPRESSIVE STRENGTH 
The compressive strength for the gypsum mortar cube size 
of 50 mm containing w/p ratio 0.6 was found to be 9.88 
MPa. The cube specimen coated with AAMK was 12.96 
MPa and for the AAF specimen it was found to be 10.88 
MPa. From the above results it was concluded that the 
control mix has given 23.7 % lesser compressive strength 
than the AAMK coated specimen. AA GGBS has yielded 
10.2 MPa and this show that AAF and AAGGBS has nearly 
given the same compressive strength 
 

SPLIT TENSILE STRENGTH 
The split tensile specimen size height 100 mm and 
diameter 50 mm were casted with the w/p ratio 0.6.The 
results of split tensile test have shown that the gypsum 
specimen coated with AAMK yielded good strength of 2.35 
MPa. AAF and AA GGBS had given nearly the equivalent 
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strength, which is slightly higher than the plain gypsum 
mortar. The AAMK specimen has split tensile strength 2.34 
MPa which 69.2 % higher than the control specimen. When 
compared with the AAMK specimen, the AAF and AAGGBS 
have strength 30.4 % lesser. 

 
WATER ABSORPTION 
The specimen size of 50 mm cube containing gypsum 
plaster in the w/b ratio 0.6 werecoated with various alikali 
activated materials and tested for water absorption. The 
control gypsum mix absorbs 15.8 % water. The AAF coated 
specimen absorbs more water which contributes to 19.1 % 
which is higher than the control mix by 20.8 %. This shows 
that the AAF could not be used for work area containing 
more humidity. AAMK absorbs water by 7.95% and this 
value is lesser than the gypsum by 49.8 %.. 
 

CONCLUSION 
1. The SiO2/Na2O ratio has significant effect on 

compressive strength. SiO2/Na2O 2% with Sodium 
hydroxide 14 M was used in the entire work. Alkali 
liquid /Binder ratio 1.2 and Na2SiO3 / NaOH ratio 1.3 
were the optimum ratios in preparing alkali activated 
metakaolin coating material. 

2. The cube specimen coated with AAMK had 
compressive strength 12.96 MPa and for the AAF 
specimen it was found to be 10.88 MPa. The AAMK 
specimen has split tensile strength 2.34 MPa which 
69.2 % higher than the control specimen. 

3. AAMK absorbs water by 7.95% and this value is 
lesser than the gypsum by 49.8 %.  
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