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Abstract— As the demand for concrete as construction 

material increases, so also the demand for Portland cement 

increase. It is estimated that the production of cement 

increase from 168 million tons in 2007 to 179 million tons 

in 2011. On the other hand, the climate change due to global 

warming has become a major concern. The global warming 

is caused by the emission of gases, such as carbon dioxide 

(CO2), to the atmosphere by human activities. CO2 

contributes about 65% of global warming. The cement 

industry is held responsible for some of the CO2 emission 

because the production of one ton of Portland cement emits 

approximately one ton of CO2 into the atmosphere. The 

construction field has prompted the designers and 

developers to look for ‘alternative materials’ for the possible 

use in civil engineering constructions. For this objective, the 

use of industrial waste products and agricultural byproducts 

are very constructive. These industrial wastes and 

agricultural byproducts such as Fly Ash, Rice Husk Ash, 

Silica Fume, and Slag etc can be used as cementing 

materials because of their pozzolanic behavior, these 

product require large tracts of lands for dumping. Large 

amounts of wastes obtained as byproducts from many of the 

industries can be the main sources of such alternate 

materials. The RICE HUSK ASH can be used as an 

alternative material instead of ordinary Portland cement. 

This technology could reduce the CO2 emission to the 

atmosphere caused by the cement industries. Therefore, this 

paper aims at replacement of cement with rice husk ash in 

concrete which will help in solving major problems of 

global warming and it also increases the properties of 

concrete. 
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I. INTRODUCTION 

Rice husk is an industrial waste material and it is generally 

disposed off by dumping or burning. After the burning of 

rice husk, rice husk ash is not used for any kind of work. 

RHA is a great environment threat causing damage to the 

land and the surrounding area in which it is dumped. By this 

study we can use rice husk ash as a cementitious material 

because of their pozzolanic behavior. Rice husk ash has high 

amount of silica which shows the same property as quartz. 

So rice husk ash is very useful in concrete. By use of rice 

husk ash as a cementitious material with partially 

replacement of cement it gives high strength concrete and 

durable concrete. Use of rice husk ash can reduce the 

environmental problem such as ash fly in air and substitute 

the problem of land for dumping.  When the cement is 

prepared the CO2 emit in large amount so we can use rice 

husk ash as cementitious material to reduce the CO2 gas 

which is responsible for global warming. 

Rice milling generates a byproduct know as husk. 

This surrounds the paddy grain. During milling of paddy 

about 78 % of weight is received as rice, broken rice and 

bran .Rest 22 % of the weight of paddy is received as husk. 

This husk is used as fuel in the rice mills to generate steam 

for the parboiling process. This husk contains about 75 % 

organic volatile matter and the balance 25 % of the weight 

of this husk is converted into ash during the firing process, 

is known as rice husk ash (RHA). This RHA in turn contains 

around 85 % - 90 % amorphous silica. So for every 1000 

kgs of paddy milled, about 220 kgs (22 %) of husk is 

produced, and when this husk is burnt in the boilers, about 

55 kgs (25 %) of RHA is generated. Pozzolanas are 

materials containing reactive silica and/or alumina which on 

their own have little or no binding property but, when mixed 

with lime in the presence of water, will set and harden like 

cement. Pozzolanas are an important ingredient in the 

production of alternative cementing materials to Portland 

cement (OPC). Alternative cements provide an excellent 

technical option to OPC at a much lower cost and have the 

potential to make a significant contribution towards the 

provision of low-cost building materials. Pozzolanas can be 

used in combination with lime and/or OPC. When mixed 

with lime, pozzolanas will greatly improve the properties of 

lime-based mortars, concretes and renders for use in a wide 

range of building applications. Alternatively, they can be 

blended with OPC to improve the durability of concrete and 

its workability, and considerably reduce its cost. A wide 

variety of siliceous or aluminous materials may be 

pozzolanic, including the ash from a number of agricultural 

and industrial wastes. Of the agricultural wastes, rice husk 

has been identified as having the greatest potential as it is 

widely available and, on burning, produces a relatively large 

proportion of ash, which contains around 90% silica.  

II. LITERATURE REVIEW 

1) Chai Jaturapitakkul and Boonmark Roongreung (2003) 

proposed a new cementitious material from a mixture of 

calcium carbide residue and rice husk ash. Calcium 

carbide residue and rice husk ash consist mainly of 

Ca(OH)2 and SiO2, respectively. The cementing 

property was identified as a pozzolanic reaction 

between the two materials without Portland cement in 

the mixture. 

2) Deepa G. Nair , K.S. Jagadish , Alex Fraaij (2006) 

discussed the properties of rice husk ash samples 

produced from different types of field ovens to compare 

the performance of the ovens and to identify the most 

feasible method to produce a reactive pozzolana as an 

alternative to cement for building applications requiring 

lower strengths.  

3) Gemma Rodríguez de Sensale (2010) studied in the 

paper; the effects of partial replacements of Portland 

cement by rice-husk ash (RHA) on the durability of 

conventional and high performance cementitious 

materials are investigated.  

4) Hwang Chao-Lung, Bui Le Anh-Tuan, Chen Chun-

Tsun (2011) investigated the effects of adding residual 
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rice husk ash (RHA) from South Vietnam, generated 

when burning rice husk pellets in the boiler, to cement.  

5) M.F.M. Zain, M.N. Islam , F. Mahmud, M. Jamil 

(2011) discussed production process of RHA from rice 

husk and the quality of RHA produced using 

rudimentary furnace of the National University of 

Malaysia (UKM). Three combustion methods and two 

grinding methods were used to investigate physical 

characteristics and chemical aspects of RHA produced.  

6) S. BAHRI, H. B. MAHMUD (2013) focused on the 

possibility of using rice husk ash (RHA) to produce 

high performance mortar of 100 MPa. The variables of 

study include effect of grinding and level of cement 

replacement with RHA.  

III. PRODUCTION OF RICE HUSK ASH 

Rice husk can be burnt into ash that fulfils the physical 

characteristics and chemical composition of mineral 

admixtures. Pozzolanic activity of rice husk ash (RHA) 

depends on (i) silica content, (ii) silica crystallization phase, 

and (iii) size and surface area of ash particles. In addition, 

ash must contain only a small amount of carbon.RHA that 

has amorphous silica content and large surface area can be 

produced by combustion of rice husk at controlled 

temperature. Suitable furnace as well as grinding method is 

required for burning and grinding rice husk in order to 

obtain good quality ash. 

Rice husk combustion technology has developed 

from open air burning in the field (around 1970s) to 

combustion using liquidized layers method (around 1990s). 

Temperature and combustion period can be controlled in 

liquidized layers combustion method. Although the studies 

on pozzolanic activity of RHA, its use as a supplementary 

cementitious material and its environmental and economical 

benefits; are available in many literatures. In this study, rice 

husk combustion was performed using a simple furnace 

designed. The design concept of this furnace was based on 

those reported by Loo et al. and Ramli. The produced ash 

was ground to ensure that it meets the requirements. The 

production of RHA was obtained by burning the rice husk in 

a ferrocement furnace. Only ash that lies within the middle 

third of the furnace taken for grinding as it was considered 

as quality ash. Figure 1 shows the sequence of operation in 

producing finely ground RHA for the present investigation 

 
Fig. 1: Production of rice husk ash 

IV. IMPORTANCE IN CIVIL ENGINEERING 

 Rice husk ash improves strength of concrete. 

 Use of RHA with cement improves stability. 

 Rice husk ash reduces heat evolution. 

 Rice husk ash blocking the large voids in the hydrated 

cement paste through pozzolanic reaction. 

 Rice husk ash decreases permeability of concrete. 

 Rice husk ash modifies physical and thermo physical 

properties of concrete. 

 Surface area of RHA in concrete does not decrease with 

increasing temperature. 

 Rice husk ash when used in concrete can absorb 

harmful gases produced at high temperatures. 

V. CONCLUSION 

 Hence, RHA can be used as an alternative in concrete 

with variation of some % replacement of cement. 

 It improves stability of concrete. 

 It reduces the need of disposal of rice husk produced in 

rice mills. 

 It also reduces the use of cement in concrete and 

thereby reducing emission of CO2. 

 Also, indirectly it will help in reduction of global 

warming. 

 Use of RHA as a cementitious material with partial 

replacement of cement gives high strength and durable 

concrete. 
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