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Abstract: This research project focuses on utilization of rice husk ash for the production of porcelain. Due to the fast polluting 
environment there is an increasing demand for durable construction materials. Rice (Oryzasativa) is a great example of 
alternate material. Rice husk is a byproduct of rice milling industry. It constitutes about 50% cellulose, 25? 30% lignin, and 
15 ? 20% of silica. This rice husk can be used as great source of fuel. When it is burnt under specific set of temperature and 
conditions lignin and cellulose are removed and only rice husk ash which is also known as RHA is obtained. This 
obtained RHA contains approximate 95% of silica. This silica can be used for the production of porcelain. Production of
porcelain through RHA is not only eco friendly but it also increases the strength and durability as compared to ordinary
porcelain. These RHA produced porcelain proves to be more effective supplementary material as it is economical, less 
costlier, strong and durable. Also the bulk density of vis reduced by the use of RHA.
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I. INTRODUCTION

Rice husk is an agricultural residue or the by product of rice 
milling industry. The chemical composition of different rice 
samples is found to be varying due to difference in climatic
conditions, type of paddy and other geographical conditions. 
About 650 million of rice is produced worldwide of which 20% 
is obtained as rice husk. The present conditions of world 
demands greatly for the use of durable materials which is also 
strong. Rice husk is a great example of such material. Burning 
the rice under controlled conditions at temperature below 800 
? C produced silica in amorphous form. This silica can be 
utilized for constructional works. In the production of porcelain
around 20% silica is required. This demand can be full filled 
from rice husk. Chemical compostion of RHA is shown below.

II. RELATED WORK

Recent studies in literature have been covered in the past on rice 
husk. Also various research papers have been published on the 
use of rice husk. One of the example of such type of work is the 
use of rice husk in production of concrete blocks. Current 
situation demands of more durable and environment friendly 
materials due to polluting environment. So rice husk use in 
concrete block was a great example set by various research 
projects in the past. RHA when blended with cement proves to 
be a very effective green material. Various properties are being 
altered by use of RHA in concrete such as heat of hydration is 
reduced, reduced permeability at higher dosage, increased
sulphate resistance. RHA can be used as an admixture to prevent 
the attack of chemicals such as mild acids, alkalies etc. In other 
nations such as Thailand RHA is also utilized as a fuel for 
power generation in nuclear plants.

In this project our aim is to efficiently use the previous studies 
carried on RHA for further research in glass production.
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III. METHODOLOGY

In the process of preparation of rice husk ash first of all rice 
husk is obtained as a by product of rice milling industry during 
paddy extraction. Then rice husk is burnt in boilers under 
specific temperature and condition.  Generally temperature is 
kept between 7000C-800O C with proper supply of oxygen. After 
burning of rice husk at the above mentioned temperature 
cellulose, lignin are removed and rice husk ash is obtained in 
which approximately 95% silica is present.

Rice husk

Burning rice husk

Carbonized rice husk

Rice husk ash (RHA)

The above figure shows how rice husk is burnt to 
obtain rice husk ash. If it heated in less supply of 
oxygen then carbonized rice husk is formed which is 
shown in the above figure.

The silica which is obtained from rice husk ash is 
utilized in the production of porcelain. In the 
manufacturing of porcelain generally 20% silica is 
used. This requirement of silica is full- filled by the 
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silica extracted from RHA. In our project we will use 
the silica obtained from rice husk ash as our primary 
material. Also make sure that there is no impurity 
present in the obtained silica. The further process is
carried out in the same manner as for an ordinary used 
porcelain.

IV. EXPERIMENTAL STUDY

Extraction processes for silica from RHA:-

The first step includes extraction of silica from ash as sodium 
silicate

using caustic soda. This reaction is carried out at a temperature

in the range 1800 C and pressure ranging from 6-8 atmosphere.

The reaction is:

SiO2 + 2NaOH ------------------> Na2SiO3 + H2O

(Ash) +(caustic soda) 6-8 atm. (sodium silicate)+ (water)

The second step of the process includes silica being precipitated 
from sodium-silicate by the use of sulphuric acid, under 
controlled conditions of addition rate of sulphuric acid and 
temperature of reacting mass. The temperature is kept in the 
range of 90-100oC and pressure is normal atmospheric.

The reaction is:

Na2SiO3 + H2SO4 -------------> SiO2 + Na2SO4 + H2O

(Sodium silicate)+ (sulphuric acid)    (silica) + (sodium 
sulphate) + (water)

V. CONCLUSION

In this fast polluting environment the need of hour are more 
durable construction materials. RHA produced porcelain are 
more durable and posses better compressive strength as 
compared to ordinary used porcelain. They are also eco friendly 
.Hence it can be concluded that RHA produced porcelain far 
much better in every aspect.

With the addition of RHA weight density of porcelain reduces 
.Thus, RHA porcelain can be effectively used. The cost of RHA 
porcelain works out to be less than the ordinary porcelain. Thus, 
the use of RHA in porcelain leads to saving in material cost. So, 
the addition of RHA in porcelain helps in making an economical 
concrete. The Compressive Strength will increase with the 
addition of RHA. RHA has the potential to act as an admixture, 
which increases the strength, workability & pozzolanic 
properties of porcelain
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