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Abstract: Rice husk is one type of an agronomic fritter 

whose usual deterioration is constrained by cause of its 

uneven coarse shoal and high siliceous formation. It cannot 

be dumped as landfill because it takes a huge area and cause 

a major impact on environment. If it is disposed by burning, 

it produces ashes that create environmental pollution. Due to 

chemical properties of rise husk ash, its applicability as a 

cement-based matter is one of the major possible solutions. 

Partial replacement of cement by rice husk ash (RHA) is 

bring into being to be long-lasting, environmentally 

benevolent and methodical feasible. This paper instants an 

outline of published results on the successful utilization of 

rice husk ash as a cementitious material, filler in hot mix 

asphalt concrete and admixture in concrete. 

Keywords: Admixture, Asphalt concrete, Filler, 
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1. Introduction: 

In a survey found that there are approximately 10 billion cubic 

meters cement produces yearly in world wide. Cement is an 

essential material for concrete and around 4180 million tons 

of concrete were delivered in 2014 around the world. 

Formulation of one ton of bond clemency around one ton of 

CO2 which makes up 7% of all CO2 transmissions conveyed 

generally. Consequently, there is need to utilize 

Supplementary cementitious materials (SCMs) as incomplete 

substitution of cement in concrete. Usage of SCMs diminishes 

the utilization of Ordinary Portland cement, and in this way 

decreases the vitality utilization and ozone harming substance 

discharges related with cement production. Image shown 

below the various use of rice husk in different ways with 

maximum utilization. 

 

Fig: Products of Rice husk [12] soltini 2015 

Rice husk is one of the principle farming build-ups got from 

the external covering of rice cereals amid the processing 

procedure. It establishes 20% of 500 million tons of cereals 

delivered on planet. RHA had no significant utilisation and 

had generally discarded into water surges and caused 

deterioration and sullying of springs until the point that it was 

known to be a advantageous inanimate blending for concrete. 

By and large, inanimate blending impact the quality and 

toughness of concrete. The utilization of agribusiness 

squander fiery remains as cement substitution can deliver 

concrete of accepted characteristics and furthermore enhance 

the strength. Different kinds of farming waste fiery debris, for 

example, RHA, bagasse powder, palm oil fuel ash (POA) and 

others were generally contemplated and utilized in 

development business for biological and efficient 

perspectives. Figure 2 shown worldwide production of rice. 

 

 
Fig. 2 Worldwide production of paddy in 2016 [15]  

 

At the point when the husk is changed over into fiery debris 

by uncontrolled consuming beneath 500 degree Celsius the 

start isn't finished and significant measure of unburnt carbon 

was found in the subsequent of slag. Carbon content in 

abundance of 30% is required to have an unfriendly impact 

upon the pozzolanic movement of RHA. The ash delivered by 

controlled consuming of the rice husk between 550 to 700-

degree Celsius burning temperature for 1 hour changes the 
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silica substance of the powder into indistinct stage. Along 

these lines diminishing the potential CO2 emanation. 

 

 
 

                             Fig.3 Production process of Rice Husk 

RHA is chiefly utilized as a miniaturized scale filler, 

pozzolanic and thickness modifier in concrete in light of its 

fine size (3-10 μm). Because of its extreme surface finesse 

and high silica content, RHA acts as a reactive pozzolanic 

material. RHA reacts with calcium hydroxide and extra CSH 

gel is produced. The small-scale filling impact and pozzolanic 

movement of RHA lead to the refining of the grid pore 

structure and the interface change zone.  

Table1 shown physical properties of rice husk ash, table 2 

shown chemical standards according to ISIRI3433/ASTMC, 

table 3 shown chemical properties of RHA as compare to 

OPC. 

 

Table: 1 Physical Properties of RHA [6] 

Sr. 

No 

Test Conducted Test 

Result 

Requirement as 

per IS:3812 Part 

– I -2003 

1. Consistency % 40.0 ----- 

2. Specific 

Gravity(gm/cc) 

2.14 ----- 

3. Setting Time 

Initial (min.) 

Final (min.) 

 

195 

260 

 

----- 

4. Soundness (mm) 

By Autoclave 

Expansion Method 

(%) 

-0.0468 Max 0.8 

5. Fineness % by weight 

by sieving (% 

retention on 45 

micron Sieve-wet 

sieving 

29. Not more than 34 

6. Compressive strength 

(N/Sq.mm) 

1) 7 Days 

2) 28 Days 

 

15.0 

27.0 

 

Not less than 

80% of cement at 

28days. 

7. Drying shrinkage (%) 0.0896 ----- 

8. Lime reactivity 

(Kg/Sq.cm) 

26.93 Min 45 

 

 

Table: 2 Chemical standards in accordance with 

ISIRI3433/ASTMC for each pozzolans [12] 

Sr 

No 

Chemical 

characteristics (%) 

Test 

results on 

RHA 

Standard 

requirements 

1. SO3 0.35 4.0 

2. Maximum humidity 0.29 3 

3. Minimum of 

SiO2+Al2O3+Fe2O3 

86.9 70 

4. Total weight reduction 

due to burning 

5.4 6 

 

Table: 3 Chemical Properties of RHA [3] 

Chemical 

composition 

In OPC 

(%) 

In Rapid 

cooled 

RHA (%) 

In Slow 

cooled RHA 

(%) 

SiO2 19.80 84.00 89.50 

Fe2O3 3.85 2.01 2.86 

Al2O3 6.9 1.39 0.40 

CaO 62.45 0.60 0.30 

MgO 2.35 0.85 0.25 

SO3 2.95 - - 

Loss of 

ignition 

- 5.85 4.0 

 

1.1 Utilisation of Rice Husk Ash: [4] 

1. Aggregates and fillers for concrete and board 

creation. 

2. Economical substitute for small scale silica / silica 

exhaust. 

3. Absorbents for oils and synthetic substances. 

4. Soil ameliorants. 

5. Source of silicon 

6. Insulation powder in steel factories. 

7. Repellents as Vinegar – Tar. 

8. A release agent in the ceramic industry. 

9. Insulation materials for home and refrigerants. 

 

10. soil ameliorants (An ameliorant is something that 

helps improve soil drainage, slows drainage, breaks 

up soil or  

11. soil ameliorants (An ameliorant is something that 

helps improve soil drainage, slows drainage, breaks 

up soil or  

2. Literature Review: 

 

Literature review is the core of the review paper. Following 

are some literature review from various national and 

international journal on use of Rice Husk Ash in concrete in 

different ways. 

 

Aaron Aboshio et.al (2009) reported investigation on rice 

husk ash as admixture in concrete. Author has made study on 

use of rice husk ash (RHA) as an admixture in concrete in 

Process 
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normal environment by determining the effect of addition of 

RHA of 0%, 5%, 10% and 15% respectively to concrete 

grades 20 and 30 concrete respectively. And concluded that 

the value of slump increase with the increase in percentage of 

RHA. And for 5% value give best compressive strength then 

the normal concrete.  [1]  

 

J. Sutas et.al (2011) carried out an experimental investigation 

on Effect of Rice Husk and Rice Husk Ash to Properties of 

Bricks. Author has made five samples of bricks with different 

amount of rice husk and rice husk ash adding at 0% to 10% 

and carried out compressive test, density test and water 

absorption test. And concluded that that adding more rice 

husk in mix reduces strength of the bricks, while adding 2% 

rice husk ash by weight shows best properties of bricks. [2] 

 

Rawaid Khan et.al (2011) studied on the reduction in 

environmental problems using rice husk ash in concrete. 

Author made different kinds of concrete and mortar using the 

RHA with the replacement of the cement. They concluded 

that the optimum 25% replacement of RHA with cement gives 

better result of the all the physical tests and give optimum 

values also it leads to substantial cost savings. [3] 

 

Sebnem Sargın et.al (2013) evaluation of rice husk ash as 

filler in hot mix asphalt concrete. Creator has made four 

distinctive sequential black-top solid examples were delivered 

utilizing lime-stone (LS) in various extents (4%, 5%, 6%, and 

7%) as inanimate infest. The measure of ideal black top and 

estimation of Marshall Stability (MS) were resolved with MS 

test for the examples. Picking arrangement of black-top 

having 5% infest which has given the most astounding 

soundness RHA was changed with LS infest in the rate of 

25%, half, 75%, and 100%. After that MS test was directed on 

the delivered tests and the outcomes were assessed and 

reasoned that rice husk ash remains can be utilized as mineral 

filler in the asphalt concrete. [5] 

 

Chao-Lung Hwang et al. (2015) investigated the use of 

unground rice husk ash to produce eco-friendly construction 

bricks. Author has made various sample of brick size 220 x 

105 x 60mm with the use of Vietnamese products standards in 

steel moulds under 35MPa forming pressure and stored to 

35
o
c temperature and humidity 50% up to testing day. They 

also performed various physical testing on the samples of 

bricks. They concluded that bricks with 16% replacement of 

RHA shows optimum results. [7] 

 

Ki – Bong Park et al. (2015) studied analysis of the effects of 

rice husk ash on the hydration of cementitious materials. 

Author has presented analytical model with consideration of 

hydration of cement and RHA reaction for replicate the 

hydration of cement – RHA blends. Also find various factors 

regarding to the blend of both the materials with respect to the 

RHA. They concluded that hydration degree of cement was 

improved in cement – RHA blends due to concoction reaction. 

[8] 

 

Vinita Vishwakarma et.al (2015) performed two different 

type of M30 grade concrete samples such as cement with 

moderately recouped by fly ash and rice husk ash respectively 

and carried out compression test, split tensile test and flexure 

test at 7days, 28days and 56days and concluded that 

replacement of cement with RHA by 3% shows better result 

of properties than Fly ash replaced by 20%. [9] 

 

Rafat Siddique et al. (2016) performed study on properties of 

bacterial rice husk ash concrete. Creator has made five 

distinctive concrete cubes with mostly substitution of bond by 

RHA at various rate from 0% to 20% and bacterium Bacillus 

aerius (105 cells/mL) was blended in water amid creation of 

cement. Additionally, compressive quality, water assimilation, 

porosity, chloride porousness and scraped area opposition up 

the age of 56 d tests were performed for every single solid 

blend's with and without microscopic organisms and reasoned 

that 10% supplanting of bond with RHA indicates ideal 

outcomes. [10] 

 

S.P.Sangeetha (2016) performed a trial investigation of 

mortar made with substitution of Ordinary Portland Cement 

(OPC) with 10%, 20% 30% and 40% RHA. The properties 

examined were the compressive quality, setting time, 

flexibility, usefulness and explicit gravity. At long last, a 

amount examination was additionally done to analyze the 

productivity of rice husk ash Sandcrete blocks. Also, reasoned 

that rice husk fiery remains can be used in normal life of 

assembling building squares which are more practical and 

eco-friendlier than cement concrete blocks which are created 

now-a-days. [11] 

 

Anhad Singh Gill et.al (2018) observed Durability properties 

of self-compacting concrete incorporating metakaolin and rice 

husk ash. Author has made three different samples with 

cement replaced by metakaolin from 0% to 15% and fine 

aggregate replaced with RHA in proportion of 10% and 

carried out slump flow, L-box, U-box and V-funnel tests in 

fresh concrete stage, also carried out compressive strength test 

and durability tests. And concluded that durability properties 

of concrete show significance improvement with using RHA 

and MK. [12] 

 

G.H.M.J. Subashi De Silva et al. (2018) studied the effect of 

fired clay bricks on structural, thermal and acoustic properties 

of rice husk ash (RHA). The author has produced 195 mm x 

95 mm x 50 mm bricks with the addition of RHA by weight of 

bricks in six different proportions from 0 percent to 10 percent 

and evaluated physical properties, chemical properties, 

structural properties, thermal performance and acoustic 

performance of bricks. And concluded that 4% addition of 

RHA in clay bricks improves compressive strength of bricks, 
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produce light weight brick, improve thermal properties and 

reduce noise pollution up to 10dB. [13] 

 

Mohammad Badrul Ahsan et.al (2018) observed three 

unique sizes of RHA (600 mm, 150 mm, and 44 mm) with 

two distinct rates (10% and 20%) were utilized to adjust 

concrete as a halfway substitution of ASTM Type I OPC. A 

transcendently utilized local Class C fly fiery remains (CFA) 

was likewise joined in this examination for similar 

investigation with RHA-altered solid examples. Research 

facility tests were completed to decide the properties of the 

crisp solid blend just as mechanical properties of solidified 

concrete. To watch the conduct of concrete under 

unfavourable climate circumstances, tests appropriate to 

soluble base silica response and impacts of de-icing synthetic 

substances were led in this investigation and reasoned that the 

10% substitution portion was observed to be the better of the 

two sums assessed. [14] 

The following table 4 shows the literature review papers and 

its comparison. 

3. Conclusion: 

From the above literature reviews following conclusion can be 

made: 

1. Increase in workability of concrete with increase in 

percentage of RHA because water requirement increases as 

RHA content increase. 

2. Increase in density of concrete with increase in 

percentage of RHA in concrete due to its finer size 

characteristics. 

3. Replacement of cement with RHA between 0%-5%, 

improves compressive strength of concrete further increase in 

percentage of RHA there are decrease in compressive 

strength. 

4. further addition of bacteria (bacterium Bacillus 

aerius) at the time of addition of water in concrete mixing 

enhanced compressive strength of concrete. 

5. RHA can also be used in manufacturing of brick up 

to the 2% of adding brick. 
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Table 4: Literature Review Papers and its Comparison 

Sr. 

No. 

Author Name 

(year) 

Design mix / Grade 

of Concrete 

Replacement 

percentage of 

Cement/FA/CA 

Optimum 

replacement of 

Cement/FA 

/CA 

Compressive 

Strength 

Flexural 

strength 

1 Aaron Aboshio 

et.al (2009) 

M20 

M30 

0-15% adding of 

RHA as an 

Admixture 

5% 

 

13.6% 

16.7% 

Increased 

- 

2 J. Sutas et.al 

(2011) 

Brick Making 0 – 10% adding by 

weight 

2% 6.20 MPa - 

3 Rawaid Khan 

et.al (2011) 

1:2:4 0-30% 

replacement with 

cement 

25% 10.86%  

Increased 

5.55% 

decrease 

4 Vinita 

Vishwakarma 

et.al (2015) 

 

M30 0-5% by cement 3% 8.9% 

Increased 

11.1% 

Increased 

5 Rafat Siddique 

et al. (2016) 

Different grades of 

concrete. 

0-20% by weight 

of cement 

10% 13.4%  

Increased 

- 

 

 

6 S.P.Sangeetha 

(2016) 

RHA10, RHA20, 

RHA30, RHA40 

10-40% by weight 

of cement 

15-20% 8.88% Increased - 

7 Anhad Singh 

Gill et.al (2018) 

M1,M2,M3,M4 

(different mixes) 

10% replacement 

with fine 

aggregates 

10% 27%  

Increased 

- 

8 G.H.M.J. 

Subashi De 

Silva et al. 

(2018) 

Fired clay bricks 0-10% by weight 4% 32.7%  

Increased 

- 

9 Mohammad 

Badrul Ahsan 

et.al (2018) 

RHA1,RHA2, 

RHA3 

10% and 20% by 

weight of OPC 

10% 56% 

Increased 

75% 

Increased 

 

 


