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Abstract: 

The paper relates the practical use of rice     husk ash in construction work. In this rice 

husk acts as cement altering agent as it replaces up to 20% of cement for better 

optimization. Sustainable progress and the utilization of nonrenewable energies are the 

vulnerable challenges for humans especially on construction industry. Rice husk ash as 

a suitable pozzolonic material for partial replacement of cement. In this special case, we 

gradually increase the amount of rise husk ash like 5%, 10%, 15%and20%. So, the 

gradually decrement the usage of cement in every mortar cube. That‟s way to find 

optimum percentage use of rise husk in cement mortar for the replacement of cement. 

The rise husk Has a high pozzolanic in nature. If, we burn the rise husk in a closed 

medium. The centralization of the CO was found to have a most extreme incentive at 

dynamic burning zone. Considering CO discharge and unburned carbon content in fly 

debris, the ignition productivity of the Fluidized bed combustor was determined for the 

rice husk terminated under various working conditions. The greatest ignition 

effectiveness of the rice husk which produce ash and it easily get associated and 

binding with cement. 
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I. Introduction  

During the assembling of cement the emanation 

of green house gases like CO2 is produced at the 

pace of 8 to 10%.Hence the utilization of rice husk 

debris may step by step lessens the antagonistic 

impacts of contaminations caused in 

environment.RHA can be acquired relying upon 

consuming temperature and time (ehsan mohseni 

2016) Due to high pozzolonic content the RHA can 

goes about as great restricting materials with 

proportionate quality. The RHA strength properties 

were obtained from electrical resistivity, water 

absorption, ultrasonic pulse velocity (UPV) test and 

rapid chloride penetration test (RCPT). X Ray 

Diffraction and Scanning Electron Microscope 

(SEM) are used to obtain the micro properties of 

RHA.
[1]

 (N.Azimi,Resketi,V.Toufigh 2018). 

The nature of ashes delivered is relying upon the 

grinding and the burning procedure suggested on 

RHA.The expenses of concrete is rising day by 

day,till date numerous residents needy individuals 

don't have the adequacy for this technique 

(PCC).This strategy in part lessens the use of 

concrete by the expansion (RHA). 

Rice husk is hard to touch off and doesn't 

consume effectively with an open fire, except if air 

is passes through the RHA. Likewise, it has a high 

normal calorific value of 3410 kcal/kg. Along these 

lines, it is a decent, sustainable power source.  

During administration life of structures, 

penetration of water and forceful synthetic 

concoctions, carbonation, chloride entrance, 

filtering, sulfate assault, salt silica reaction and 

freezing thawing are resulting crumbling. Stacking 

and weathering entomb connect voids and small-

scale cracks present in transition zone and system of 

same small-scale cracks gets connected to cracks on 

solid surface which gives essential component of 

the liquid transport to inside of cement. Subsequent 

increase of vulnerability prompts simple entrance of 

water, oxygen, carbon dioxide and acidic particles 

and so on into concrete resulting breaking, spalling, 

misfortune at mass, strength and solidness.
[2-5]

 

(N.Azimi,Resketi,V.Toufigh(2018).  Low 

penetrability is critical to sturdiness and it is 

constrained by factors like water-concrete 

proportion, level of hydration, restoring, entangled 

air voids, smaller scale cracks because of stacking 
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also, cyclic exposure to warm varieties. Admixture 

improves functionality, compatibility, strength, 

impermeability, protection from concoction assault, 

corrosion of support and freezing thawing and so on 

and thus to solidness. For this study, toughness is 

deciphered in terms of porosity, dampness 

development, surface strength, ultrasound pulse 

speed and versatility modulus of cement
 [5-6]

. 

Optimum use of Rice Husk Ash (RHA), got by 

open field consuming strategy, is chosen for 

improving functionality, strength also, toughness of 

cement
 [7]

 (Bouzoubaa, N., and Fournier, B. 2001). 

II. Literature survey 

2.1 Experimental Program from Literatures 

       In this technique common waterway sand and 

the ordinary Portland cement is utilized and the 

different proportions of RHA were utilized as 

pozzolonic material with cement and the compound 

organization is acquired through the x ray 

fluorescence analyser.  Where the rice husk debris 

is one of the most silica rich materials containing 

around 90-98% on the outright ignition. Debris tests 

from rice husk debris is set up from five unique 

inceptions at the temperature varieties of 600-

1000'c. X ray florescence system shows that each 

example warmed to a temperature of 1000'c at 

which excellent compound action could be 

described
[8-10]

. 

2.2 Materials used 

Different mixes of RHA were prepared with, 

1. Cement (OPC 43grade) 

2. Fine aggregate  

3. Water (portable water) 

4. Rice husk ash. 

 

2.3 Rice Husk Ash 

 Rice Husk is burned 48 hours in under 

uncontrolled temperature. 400-600 degree 

temperature is maintained. The obtained RHA is 

sieved in 75µm and the physically viewed colour is 

dark. Batching was finished by volume at 

substitution rates of 10, 20, and 25%.
[2-3]

  

2.4 Cement 

 OPC is used for the entire investigation. 

Cement plays a major vital role in giving the 

strength to concrete. The fineness of cement 

increases the strength of the concrete also increases.  

 The level of pozzolanic material utilized in 

the samples usually resembles good characteristics 

at the optimum range of 10-30%. If this rate tends 

enhance then the quality of cement will diminish in 

its properties
[21-22]

. 

2.5 Water 

 Water plays vital role in the  constituent of 

concrete production. It plays a major role in 

hydration of cement. Right now, water utilized was 

Pipe borne water and liberated from 

contaminants
[23-24]

. (S. Rukzon and P. 

Chindaprasirt, 2008). 

 Water assimilation for RHA blend is less 

when contrasted with customary blend and slowly 

retention rate diminishes with the expansion in 

substitution of RHA. 

2.6 Production of Rice Husk Ash 

 The properties of materials and nature of 

materials are highly related to the cement 

characteristics production methods. The cement 

production method is also suitable for RHA 

production under controlled temperature or under 

incineration process. Open field burning process is 

not give the better results while comparing to the 

controlled temperature burning. So, it will be 

ignored. 

 RHA in the shapeless type of silica with can 

possibly be utilized for basic is created through 

controlled incineration conditions (temperature and 

length)
[4]

. (Ephraim etal, 2012) 

 It is obvious from the over that there exist 

numerous trash creation draws near and got its own 

advantages and terrible imprints. Regardless, 

burning conditions fundamentally manage the idea 

of RHA, particularly indistinguishable structure, 

required for essential concrete
 [11]

. 

2.7 Structure of RHA 

 While burning of rice husk at high 

temperature the structure of RHA is developed. 

When burning of Rice husk it contains 50% 

cellulose, it has 25-30% lignin and silica is about 

15-20%.  

 Burning the RHA at 700 degrees it becomes 

shapeless
 [6]

. [Cook, J.D (1986)]. 
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Fig. 1 The cement furnace                                                             

[Materials Research. 2010; 13(2): 185-190] 

III. Test Methods from Literature 

3.1 Compressive Strength 

      The Compressive strength is calculated from the 

average of three mortar cube specimens of size 7.06 

x 7.06 x 7.06 cm after the curing period of 7,14,28 

days
[12]

.(ASTM-C109) The material is grind for 90, 

180, 270 and 360 minutes (in Fig.2)
[12]

.  

 RHA along with cement which improvise 

the stability, strength and workability. Also reduce 

the evolution of radiation in the mortar mix, thermal 

crack and plastic shrinkage. the incremental 

strength development, pore structure modification, 

impermeability, strengthening of transition zone 

which cause durability, pozzolonic reaction were 

blocked through the huge voids in the cement paste 

after its hydration. Especially, alkali aggregate 

reaction is minimized by the RHA and which 

reduce the expansion cracks, alkali aggregate 

reaction plays a significant role in the strength of 

the concrete.  

 

 

Fig. 2. a) Rice husk,  b) Burnt RHA  c) RHA 

after grinding 

                        [Research. 2010; 13(2): 185-

190]             

 The above fig.2 describes the particle size 

variation according to the physical and mechanical 

properties of respective (a), (b), (c). the element (a) 

which describes the source of raw material of the 

RHA. Compare to (b), (c) the percentage of density 

and specific gravity of RHA is increases. 

 

3.2 Water Absorption 

 WA test is done utilizing 75 mm cubic 

samples at 28 days. In the wake of estimating the 

underlying weight, the testing samples are kept in 

oven under maintained temperature [110 degree] for 

72 hours. To determine the amount of water 

absorbed by the mortar from water tightness or 

waterproofness. So, that all the blends were exposed 

to water absorption test after casting the specimens. 

The specimens were immersed in water for 1, 7, 14, 

21 and 28 days. These specimens were taken two 

days before from restoring tank and it remove the 

water at 100± 5°C for 7 days by using oven or stove 

until a unique mass obtained. After that each 

specimen were weighed and recorded the value
 [13-

18]
.  

3.3 Porosity Test 

 In porosity test, the cylinder tests of 75 

mm×75 mm were set up as per (ASTM C109). 

These are tested at 7d and 28d. Porosity usually 

decreases the chemical stability of given samples. 

The porosity develops on the principle of hydration 

and it usually decreases when an increases in the 

curing period of about 91 days are submerged in 

acetone by which it breaks into smaller size for 

stopping hydration process and it usually drying 

through the oven at the constant temperatures of 

about 105 C for 22-24 days for the better analysis. 

The amount of water and the rate of permeability 

depends on the size and volume of aggregates From 

the observations porosity usually decreases with 

improvement in rice husk ash
[19]

.  

3.4 Rapid Chloride Penetration Test 

 The RCPT test is done for the analysis of 

level of chloride ions penetrates through the given 

specimens for the parameters of design and the 

quality of mortar as per ASTM C-1202 
[20]

 Mehta 

PK (1987). According to the results observed from 

the RCPT, increase in RHA in the cement mortar 
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decreases the probability for the penetration of 

chloride ions    

 At 28 days, consolidations of 20 and 40 % 

of Rice husk ash enhances the protection from 

penetration of cl ions by diminishing the charges 

went to 800 and 200 Coulombs. At 90 days, the 

charges went through the mortars were low.                                                   

3.5 X-Ray Diffraction Analysis  

 X-ray diffraction analysis on rice husk ash 

shows that the samples that samples with extra 

compounds results in formation of copper, lead 

telluride along with silicon dioxide, certain samples 

were collected in powder form from the outer and 

inner portion of the specimens.The temperature 

should varies between 300 C to 1000 C. 

 

The RHA replacement s should totally depends on 

the strength and the temperature variations of the 

specimens. According to the scientific analysis. At 

the evaporating temperature of 100
o
C the moisture 

content shows its presence in the voids of the given 

samples. The strength development of rice husk ash 

samples depends on the C-S-H gel formation
 [21]

. 

 

3.6 Ultra Sonic Pulse Velocity 

 This test is generally done to analyze the 

quality parameters of given sample by passing the 

ultrasonic pulses through the given specimens. In 

this the lower velocity indicates the appearance of 

cracks and voids with the help of electrical pulse 

generator, amplifier and electronic timing circuit. 

Then it totally evaluates the nature of cement mortar 

and the study of crack fixes
 [22]

.              

3.7 Electrical Resistivity Test        

 The corrosion rate was compared with ACI 

recommendations, increases in an electrical 

resistivity of the specimens always tends to 

reduction in the corrosion of samples. Electric 

resistance is improved when the percentage of RHA 

is increased in the mixture. Corrosion rate is 

increases in control mixture with comparing to the 

RHA mixture. The resistivity values of the mixtures 

containing 10 RHA, 15 RHA are above 20 kO 

indicating a very low probability of corrosion. The 

resistivity values of different samples are 

somewhere in the range of 10 and 20 kO cm 

showing a low or medium likelihood of erosion. It 

is likewise observable that the most favorably 

successful measure of RHA in the concrete mortar 

was 15% and 5%, individually
[7, 23-25]

. 

  3.8 Scanning Electron Microscope Test 

 High magnification [10x] is used to 

determine the microstructure of the samples. 

Elemental components are determined by using 

EDX. To get the high resolution the tested samples 

are coated by gold with sputter. SEM is majorly 

used to determine the particle size of the 

components or elements. (Meng Tao,2012)
[27]

 

 This method is used in control and bacterial 

cement containing 0%, 5%, 10%,15% and 20% 

RHA. From the test results the combination of 10% 

RHA having lesser water absorption and porosity, 

greater compressive strength due to the formation of 

calcite gems in the tested specimens.  

IV. Conclusion 

From the above said papers, I have 

concluded some points, 

 From the test results in the review papers we 

observed compressive strength is higher in 

the 10 percent replacement of RHA. 

 Just RHA developed to amorphous and 

porous, typically acquired at burning 

temperature of somewhere in the range of 

600 and 700 °C (by utilizing suitable 

cremation strategy) has potential for use in 

basic cement due to the pozzolanic 

propensities of such RHA. 

 Replacement of Natural total with RHA 

significantly affects mechanical and 

durability properties. 

 If the RHA content is greater than 15% in 

cement it will reduces the bleeding. 

 RHA is a super pozzolana and its utilization 

in the Civil Construction field, other than 

lessening ecological polluters factors, will 

carry a few enhancements to solid 

Characteristics. The compressive quality and 

usefulness tests propose that RHA could be 

filled in for OPC at up to 20% in the 

creation of cement with no misfortune in 

functionality or quality. 

 This methodology will reuse and valorize 

rice husk and the ash delivered as result of 

mechanical activities, which will likewise 

alleviate the ecological perils because of 

removal of rice husk to landfills.  
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