
 

 

 

 

 

AQUACRETE® 

    (a nano composite) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

AQUACRETE®  
NANOCOMPOSITE FOR CONCRETE WATERPROOFING 

 
Concrete and other cementitious surface is porous. The pore size lies between nano to 

micro range (10 nano to 50 micrometers). Water and soluble contaminants penetrate 

through the pores of the structure and causes gradual degradation of the concrete. 

The degradation appears in the form of efflorescence, laitance, spalling concrete and 

cracks. These facilitate active ingression of water with various ion contaminants 

transported from higher concentration to lower concentration within the inner pores of 

the concrete. This ingression can be avoided blocking the pores of concrete.  

AQUACRETE
®

 produces the crystal on hydration reacting with un-hydrated free 

calcium oxide present in the cement, which blocks the pores and makes concrete 

stronger, impermeable and durable. Recommended dose is 1 Lt.per 50 Kg . of cement. 

 

Reaction and its result 
Four phase cement reaction- 

1) Unreacted cement. 

2) Surface products like C-S-H grows outward with connected gel pores. 

3) Pore products as calcium hydroxide is polycrystalline and fully dense with no 

connected pores. 

4) Capillary pores- the water filled space between the solid phases. 

 

. As soon as water is added to cement, rapid heat evolution takes place. Within few 

minutes, this is decreased and remains constant in plastic stage up to 3-5 hours until the 

concentration of the ions in the solutions before starting the precipitation of products of 

hydration.  

When the maximum heat is evolved, CH crystallizes from the solution and a slow 

coating process of C-S-H product is started, which covers unreacted C3S grains. As the 

hydration goes on, this coating becomes thicker and does not allow water to contact the 

un- hydrated core particles. 

Nano particles of AQUACRETE
®

 contacts all the particles of cementing material and 

produce the crystal products under controlled hydration, which fill up pores and 

capillary pores The capillary pores are known to be responsible for the impermeability 

of concrete. The size and number of pores are greatly reduced. As a result, the strength 

of concrete is also increased. 

Scanning electron microscope shows the pores in concrete, development of different 

sizes of crystal in cement mortar after hydration. Nano particles are observed in the 

scanned photograph. 

 

 

 



 

 

Scanning Electron Microscopic Views of the mortar with and 

without AQUACRETEmix 
 

 

                    
The scanning electron microscope                     AQUACRETE mix produces crystals       

 photograph shows the capillaries and               in cement mortar.  

 pores in a cement, sand mortar. 

 The sample is prepared without any additive. 

 

 

 

 

 

 

                   
AQUACRETE mix makes crystal hydration products of different shape and sizes. Those 

plug the pores and the capillaries. 

   
 

 



 
X-ray Diffraction Test 
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XRD-pattern of the product AQUACRETE  
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               XRD-pattern of the normal mix of cement, sand mortar 

 

 

After the product is added to the cement mortar, a different pattern is observed. This 

indicates the growth of the new hydration products in the concrete. 

The crystals developed as hydration products fill up the capillaries. The following  

diffractograph shows the new properties developed after hydration. 
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XRD pattern of the concrete sample with additive AQUACRETE . 



Microanalysis study on the products of hydration with and without AQUACRETE 

 

The microanalysis report of the mortar specimens show no development of any new 

product after hydration. A foreign carbon particle from any external source is present 

in the concrete without AQUACRETE. But, the chemical composition of the concrete is 

unchanged after the reaction of cement and AQUACRETE. So, the waterproofing 

properties developed in the treated mortar are due to the presence of the same nature of 

crystal formed in the capillaries and the pores of the concrete. These crystals of different 

shapes and sizes plug the water ingression path without changing the basic properties of 

concrete. In the microanalysis report this is very clear, only the percentage of the 

elements are changed  

 

 

 

 

 

 

 

 

 
(WITH AQUACRETE mix) 

 

  

 

 

 

 

  

 

 

 
 

(WITHOUT AQUACRETE mix) 

 

 

 

Air content                     

Element  Wt %  At % 

 O K 31.61 51.52 

 AlK 03.52 03.40 

 SiK 10.36 09.62 

 CaK 54.51 35.46 

Element  Wt %  At % 

 C K 02.12 04.12 

 O K 39.66 57.88 

 AlK 03.28 02.84 

 SiK 12.65 10.51 

 CaK 42.29 24.64 

 EDAX ZAF QUANTIFICATION   STANDARDLESS  SEC 

TABLE : DEFAULT 

KV:10.01   TILT: 0.00   TAKE-OFF:33.75   AMPT:102.4  DETECTOR 

TYPE :SUTW-SAPPHIRE   RESOLUTION :131.17 

 EDAX ZAF QUANTIFICATION   STANDARDLESS  SEC 

TABLE : DEFAULT 

KV:10.01   TILT: 0.00   TAKE-OFF:35.10   AMPT:102.4  DETECTOR 

TYPE :SUTW-SAPPHIRE   RESOLUTION :131.17  



                         
Air content in the presence and absence AQUACRETE mix is plotted here. 

The air content of the AQUACRETE mix used concrete is much lower. That proves that 

the pore size of the capillary pores is decreased. 

 

Heat evolution during hydration 
Heat evolution during hydration is plotted here.   

The rate of heat evolution curve in the presence of AQUACRETEmix is slightly  

lower than the curve of a normal mix. Total heat evolved during the hydration is plotted 

here. This indicates the retardation of hydration. 

 

          

        
 

 

From experimental results, it appears that in the presence of AQUACRETE, mix some 

nano particles are formed, which the products of hydration are. The extremely nano size 

particles have some favorable characteristics. Those fill up the pores and increase the 

strength of concrete. The microstructures of interface of cement and aggregate are 

greatly improved. This hinders the water percolation through the concrete.  

 



 

Uses 
  

       
 

R.C.C. Overhead reservoir  R.C.C. Cooling tower R.C.C Basement               Tunnel 

 

  

WATER RESERVOIR       R.C.C.RETAIING WALL                 R.C.C. SWIMMING POOL 

                                     
 

R.C.C. S.T.P.              R.C.C. PLANTER BOX 

 

                              
       

               

Manufactured & marketed by ANN WORLD      Since 1993  ,AQUACRETE® & SYLOCON®  

Office- ANNWORLD  H.O. - 244,Swamy Tageswarananda Sarani,, District-

Hooghly,Pin712125, West Bengal, IndiaBranch Office- 3, Yogipara bye lane, Manicktalla, 

Kolkata-700006, West Bengal, India.   

Phone- 9831267680 / 8697453605/9831268812 Mail-aquacrete93@gmail.com 

 


