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Abstract— For many years, we have consumed fossil fuels 

with no worries about possible shortages, but, now, those 

same oil fields are running dry, while use of coal as a source 

of energy is also facing criticisms due to its contribution on 

environmental pollution. In view of this situation, there has 

been a growing impetus looking for alternative sources of 

energy for the future. Biomass based second generation 

biofuels could partly assist to resolve some of these issues, 

especially from the feedstock point of view for energy 

production applying various conversion methods to improve 

the combustion efficiency. The advantages of using biomass 

are obvious as this material, is generally left to rot or burnt 

in an no controlled manner, producing CO2 as well as 

smoke A large portion of the fossil fuels is imported thus 

causing concern for energy security. In addition, utilization 

of fossil fuels is associated with emissions of CO2, SO2 and 

NOX leading to environmental impacts. To approach the 

reduction of these problems, alternative (renewable) energy 

sources are proposed. Rice husk is a potential source of 

energy for an agricultural country with high rice production. 

Rice mills can use the rice husk generated by them as a fuel 

to produce energy. However, the environmental profile of 

the energy production must be assessed to ensure reduced 

environmental damage.                

Key words: Rice Husk, Environmental Life cycle 
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I. INTRODUCTION - RICE HUSK 

As we face the problems of global warming and climate 

change, substantial research and development has focused 

on the use of biomass as an alternative to fossil fuels. The 

widespread availability of biomass has been widely 

recognized, as has its potential to supply much larger 

amounts of useful energy with fewer environmental impacts 

than fossil fuel Gasification converts biomass through 

partial oxidation into a gaseous mixture, small quantities of 

char and condensable compounds. It is considered one of the 

most efficient ways of converting the energy embedded in 

biomass, and it is becoming one of the best alternatives for 

the reuse of waste solids. Rice, also called paddy, is 

cultivated in more than 75 countries in the world. The rice 

husk is the outer cover of the rice grain and is in the form of 

hull. It is also called rice hull or paddy husk/hull and 

sometime referred to as whole rice husk, in contrast to 

ground husk which is its finer form. It accounts for 14-35% 

of the weight of the paddy harvested, depending on the 

paddy variety and, on aver- age, it represents 20% of the 

paddy produced, on weight basis. The average lower heating 

value of the rice husk is about 13-16 MJ/kg. It may be noted 

that the lower heating value is about one-third that of 

furnace oil, one-half that of good quality coal and 

comparable with that of sawdust, lignite and peat. The rice 

husk is also renewable in nature and less polluting due to its 

low sulphur and heavy metal contents. 

II. LITERATURE REVIEW 

Rice husk belong to renewable clean energy. Environment 

protection and clean biomass energy is sole renewable 

energy that can be converted to clean fuel materials. 

Hazardous Substances from straw(S&Ash) content is 90% 

less than bituminous coal. The emission and absorption of 

Carbon compose carbon circulation in nature, achieving 

CO2 Zero emission. Practice has proved that biomass energy 

play a notable role in reducing CO2 emission [1].SO2 

emission of the project is less than emissions from coal and 

oil power plants. This is expected since the rice husk 

contains only about 0.4% sulphur. Even though SO2 is 

higher than gas power plants, it is still lesser than the overall 

emissions from conventional electricity production. 

Similarly, NOX emissions from the project are also lesser 

than coal and oil power plants, but higher than gas power 

plant. This is also as anticipated since combustion 

temperatures are lower than 900ºC which implies that all the 

NOX will only be from the N-content in the fuel, not from 

the air. It must be noted here that the rice husk power plant 

performs better than conventional [2].  The energy 

efficiency of the proposed biomass CCHP system is at its 

highest during summer (37%) and is at its lowest during the 

transitional seasons (16%) because of the increase in the 

surplus heat output, and the annual energy efficiency is 

approximately 28%. The exergy efficiencies during the 

different seasons are almost equivalent and are slightly more 

than 9%. Using heat storage in the system is necessary to 

optimize the CCHP configuration and improve its annual 

performance [3]. 
 
In the present study, to utilize rice husk 

and rice husk pellet, a downdraft fixed-bed gasifier was 

applied under an air supply as a gasification agent. 

Gasification was conducted under a temperature range of 

600-850 °C, and an excess air ratio of 0.45e0.6 for rice husk 

and 0.2-0.32 for rice husk pellet gasification. In the case of 

rice husk gasification, synthetic gas composition shows 

about 13.6%, 14.9%, 12.9%, and 2.3% for H2, CO, CO2, and 

CH4. High CH4 content was observed, typical of gasification 

of biomass. The heating value of the synthetic gas was 

moderate at 1084 kcal/Nm
3
[4].

 

III. RICE HUSK PROPERTIES 

Rice husk is one of the most widely available agricultural 

wastes in many rice producing countries around the world. 

Globally, approximately 600 million tons [5] of rice paddy 

is produced each year. On average 20% of the rice paddy is 

husk, giving an annual total production of 120 million tones 

. In majority of rice producing countries much of the husk 

produced from processing of rice is either burnt or dumped 

as waste[6] . Burning of RH in ambient atmosphere leaves a 

residue, called rice husk ash. For every 1000 kgs of paddy 

milled , about 220 kgs ( 22 % ) of husk is produced, and 
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when this husk is burnt in the boilers , about 55 kgs ( 25 % ) 

of RHA is generated[7]. 

A. Properties 

A typical analysis of rice husk is shown in table 1. The 

content of each of them depends on rice variety, soil 

chemistry, climatic conditions, and even the geographic 

localization of the culture [8] 

Properties Range 

Bulk density (kg/m3) 96-160 

Ash% 22-29 

Carbon% 30-32 

Hydrogen% 4-5 

Oxygen% 31-37 

Nitrogen% 0.23-0.32 

Sulphur% 0.04-0.09 

Moisture 8-9 

Hardness(Mohar‘s Scale) 4-5 

1) Table-1 Typical Analysis of Rice Husk 

Rice husk is unusually high in ash compared to other 

biomass fuels in the range 10-20%. The ash is 87-97% silica 

[9]. highly porous and light weight, with a very high 

external surface area. Presence of high amount of silica 

makes it a valuable material for use in industrial application. 

Other constituents of RHA, such as K2O, Al2O3., CaO, 

MgO, Na2O, Fe2O3 are available in less than 1 %ref. 

Various factors which influence ash properties are 

incinerating conditions  (temperature and duration), rate of 

heating, burning technique, crop variety and fertilizer 

used[10]. The silica in the ash undergoes structural 

transformations depending on the conditions of combustion 

such as time and temperature. 

IV. APPLICATION OF HUSK 

Suitability of RH to be used for different applications 

depends upon the physical and chemical properties of the 

husk such as ash content, silica content etc. Direct use of 

rice husk as fuel has been seen in power plants. Apart from 

its use as fuel, RH finds its use as source raw material for 

synthesis and development of new phases and compounds. 

A detailed description related to application of rice husk in 

industrial sectors as well as other fields has been given 

below.  

A. As a Fuel in Power Plant [11] 

Rice husk is mostly used as fuel in boilers for processing 

paddy and generation of process steam. Heat energy is 

produced through direct combustion and/or by gasification. 

Small sector process industries use fixed low capacity 

boilers, which are manually fired using rice husk as a fuel. 

Partial and uneven fuel combustion lead to smoke emission 

and decrease the fuel efficiency. As husks are available 

virtually for free, the boiler efficiency and the degree of 

combustion were the issues of receiving the latest attention. 

Plants with capacity 2-10 MW range can become 

commercially viable and this biomass resource can be 

utilized to a much greater extent than at present. It has been 

seen that to produce 1MWh, approximately 1 tonne of rice 

husk is required. So, the technical and economic factors 

decide the effective use of rice husk as fuel for power 

generation. Also, rice husk has been used as an useful and 

alternative fuel for household energy. RH is also used as 

fuel in brick kilns, in furnaces etc. [11]. 

B. Formation of Activated Carbon  

Due to presence of large amount of hydrocarbon such as 

cellulose and lignin content, rice husk can be used as a raw 

material to prepare activated carbons which are complex 

porous structures. They are obtained by two different 

processes: the ―physical‖ or ―thermal‖ activation and the 

―chemical‖ activation. In the former carbonization is 

followed by char activation; in the second one, 

carbonization and activation are performed in a single step, 

using a chemical agent. 

Physical activation of rice husk produces activated 

carbon that exhibits very low specific area. Activated 

carbons are effective adsorbents due to their micro porous 

structure. 

C. As a source of Silica and Silicon Compounds  

Apart from organic component, presence of up to 20% 

silica makes rice husk a promising raw material source for a 

number of silicon compounds such as silicon carbide, silicon 

nitride, silicon tetrachloride, zeolite, silica, and pure silicon. 

The applications of such materials derived from rice husks 

are very comprehensive. The above compounds prepared in 

powder form are characterized by high purity and fine 

dispersity. 

D. Porous SiO2/C Composite from RH 

During heat treatment of RH in inert atmosphere, 

organic compounds decompose and partly change to H2O, 

CO, CO2, and volatile compounds, remaining carbon and 

SiO2. The porous SiO2/C composites with a high surface 

area have been fabricated by heating the pellets in inert 

atmosphere. Porous SiO2/C composite was able to be 

fabricated through a simple one-step firing process. The 

pore characteristics of the products could be controlled by 

changing the molding pressure, raw RH particle size, and 

heat treatment temperature. Heating at 1000º C displayed 

the optimal properties such as 87% porosity and 450 m
2
/ g 

specific surface area. Larger RH particles resulted in 

products with higher strength. E. Insulating fire brick using 

RH Bricks made using rice husk develop plenty of pores 

during heat treatment due to burning out of organic material. 

The more the percentage of rice husk in a brick, the more 

porous would be the brick and better thermal insulation. 

Presences of entrapped air in pores have thermal insulating 

characteristics and thus make the porous fire brick structure 

suitable for back up insulation. 

E. Environmental Life Cycle Assessment 

Life cycle assessment (LCA) studies the potential 

environmental impacts throughout a product‘s or system‘s 

life (i.e. from cradle to grave), from raw material acquisition 

through production, use and disposal.LCA is commonly 

applied as a tool which assesses the life cycle impacts of 

physical products. However, the same methodological 

framework can be applied to the analysis of services such as 

energy systems and waste management. This paper performs 

an attributional LCA of the case study described above. 

However as renewable energy (both heat and power) are the 

services provided, a net energy analysis is also undertaken 

(see Section ‗Net energy analysis‘). The general purpose of 



Properties and Environmental Assessment of Rice Husk 

 (IJSRD/Vol. 3/Issue 04/2015/340) 

 

 All rights reserved by www.ijsrd.com 1460 

LCA is to provide a holistic view of the emissions and 

resource requirements of a product system. When applied to 

biomass gasification, this means that the impacts of all 

activities involved in the extraction, refining, transport and 

use of the materials and fuels are considered. The 

comprehensive view provided by LCA allows 

environmental impacts to be assessed based on a whole 

system basis. There are four main stages in the LCA 

process: goal and scope, inventory, impact and improvement 

assessment, and interpretation. 

V. CONCLUSIONS 

Rice husk has been used directly or in the form of ash either 

as a value added material for manufacturing and 

synthesizing new materials or as a low cost substitute 

material for modifying the properties of existing products. 

Presence of silica is an additional advantage in comparison 

to other byproduct materials which makes RH an important 

material for a wide range of manufacturing and application 

oriented processes. Easy availability and low price of rice 

husk in rice producing countries is an extra benefit towards 

the use of this material. Despite having high potential and 

suitability in so many well established uses, use of rice husk 

has been limited. In the competitive market, proper 

utilization of rice husk and its ash will benefit industrial 

sectors. SO2 emission of the project is less than emissions 

from coal and oil power plants. This is expected since the 

rice husk contains only about 0.4% sulphur. Even though 

SO2 is higher than gas power plants, it is still lesser than the 

overall emissions from conventional electricity production. 

Similarly, NOX emissions from the project are also lesser 

than coal and oil power plants, but higher than gas power 

plant. This is also as anticipated since combustion 

temperatures are lower than 900ºC which implies that all the 

NOX will only be from the N-content in the fuel, not from 

the air. It must be noted here that the rice husk power plant 

performs better than conventional electricity production 

even though there are NOX and SOX removal equipment 

installed in the latter. Both these emissions contribute to 

acidification and in addition, NOX also contributes to 

photochemical ozone formation and nutrient enrichment. 

Thus, the electricity production from rice husk is better than 

the conventional electricity production on these counts. 
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