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A  major environmental problem is solid waste disposal or manufactured products. Rice husk (RHA) ash is one 

such product. It was produced by rice husk ash burning and manufacture amorphous active silica-containing 

around ninety presents of silica. RHA’s pozzolanic nature makes it an effective material additional cement 

material (SCM) for use in materials dependent on cement due to the high content of silica. It is possible to use 

RHA to make concrete (SCC) that is self-compacting. Many researchers reported work in this supervision. This 

paper provides a summary of the functional, chemical, and physical work performed, RHA’s properties and the 

impact of RHA on SCC's new, capacity, and stability. RHA greatly affects the properties of concrete that you 

assemble because of its pozzolanic nature. Incorporating 10-15% RHA as partial cement replacement improves 

SCC's capacity and determination properties. The role of RHA in the SCC will not be used in the SCC but will 

also reduce waste disposal costs and provide a safe, sustainable way to save energy and reduce CO2 emissions 

through cement. 
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1. Introduction 

742 million tons are mainly produced and 148 thousand 

tons of rice ash are produced worldwide [1]. It shows 

about 0.19 ash for each ton of shell. Rice husk (RHA) 

ash is made from burning rice husks [2] [3]. The rice 

husk covers a high temperature [4] [5]. Non-crystalline 

silica is found entirely in the rice husk area and not, 

within the hull itself [6]. RHA may be a major 

agricultural product that causes harmful effects due to 

fossil fuels. Analyses by Chandrasekhar et al. [7] have 

demonstrated that the mechanism of physicochemical 

ash mechanisms rely on crop yield, rice, weather 

conditions. 

 

 

 

Carbonization and decarbonization within the 

decomposition of rice husk are two different phases. In, 

RHA silica melts approximately 1440ᵒc [5]. 

Amorphous silica is helpful as a pozzolan to supply top 

quality, durable concrete [8]. The silica may be a 

hydrated amorphous form, either opal or colloid [9, 10]. 

Rice husk had been noted that 20% by weight of ash 

gives ends up in 90-96% silica [11, 12]. Energy 

development in rice husk ash like ashes. Factors of Rice 

husk ash were taken during this study [13]. 

The cement industry contributes about 5 percent of the 

global production of anthropogenic CO2. Silica fume 

(SF) in the original structure used for concrete mixing 

is also light and low in density, which can cause 

transport and catch hazards and charges. Amongst the 

agricultural wastes, the foremost prominent one is Rice 

husk [14]. At the time of milling, nearly 80% of the 

paddy was split as rice, fractured rice, bran. 

Rice Husk ash used in concrete, about port land 

pozzolanic cement employed in the experimental 

research is IS:1489 (part 1)- 1991 [15]. From N.K 

 

 

Correspondence should be addressed to  

M. P. Indhu; indhuperiasamy98@gmail.com 

 

© 2021 SHAREit, ISSN (O) 2583-1976 

  
This work is licensed under a Creative Commons Attribution 4.0 International License. 

. 

SHAREit. 

 

Scientific Hub of Applied 
Research  in  Engineering  & 

Information   Technology 
 

 

 Received: 01.03.2021      Revised: 05.03.2021     Accepted: 06.03.2021 
 

 Review Article 

https://creativecommons.org/licenses/by-nc-nd/4.0/deed.en_US


Scientific Hub of Applied Research in Engineering & Information Technology, Vol 1 (2), pp. 7-14 

8 

© M. P. Indhu et al / SHAREit 2021 

Enterprises Jharsuguda, Orissa, rice husk ash employed 

in this preliminary study has been collected [3, 16, 17]. 

A good amount was purchased to complete the required 

exploration work, and the sand complied with zone III 

according to IS 383: 1970 details [15]. Crushed granite 

up to 20 mm is used as a negative aggregate. Integrated 

screening support for filtered IS 383: 1970 criteria 

aggregate level [18]. The clean drink has provided by 

the technology Institute, GITAM, University of mixing 

steel, and healing. 

About 75 percent of the husk contains organic matter, 

and 25 percent of the shell's load had turned to ashes at 

the time of burning is called Rice Husk Ash (RHA) 

[19]. Thus, for every 1000 kg of milled rice, about 220 

kg (22 percent) of their husk is produced, and when 

destroyed in boilers, about 55 kg (25 percent) of RHA 

is produced. [20]. Since RHA has not disposed of, it'll 

often be deposited inland has an adverse environmental 

effect [21]. The whole reduction of clear-colored RHA 

has an identical impact thereto to 5 and 10 wt. RHA 

silica fumes in concrete in as SCM [22]. 

Table 1. Percentage of Rice husk Ash 

Parameters Value Units 

45-micron Fineness passing  96 % 

Specific gravity 2.06 - 

Specific surface (nitrogen 

absorption) m2 / kg 

27400 m2/kg 

Silicon dioxide (SiO2) 87.20 % 

Aluminum oxide (Al2O3) 0.15 % 

Ferric oxide (Fe2O3) 0.16 % 

Calcium oxide (CaO) 0.55 % 

Magnesium oxide (MgO) 0.35 % 

Sulfur trioxide (SO3) 0.24 % 

Carbon (C) 5.91 % 

Loss on heat 5.44 % 

Pozzolanic activity 84 % 

Particle size (µm) 7 µm 

For India, micro silica fume has imported from China, 

Norway, etc. The value of silica fumes has steadily 

increased thanks to a supply and demand imbalance 

[23]. Another important use is that this rice husk ash is 

very effective and has pozzolanic properties. Rice husk 

ash could be a perfect and practical additional blender 

[24]. For this reactive nature, you'll use it when mixing 

cement [25]. It becomes useful when combined with 

cement paste. As an effect, anybody can use this 

cheaper alternative for any use of concrete in houses 

[26]. This ash’s property may be manipulated to suit any 

construction or cement application quality. For 

instance, to become a wonderful insulator, you'll make 

it. Any oil spills can have absorbed on rice husk [27]. 

1.1. Applications 

Rice husk ash is used as the following applications 

Krishna [64], Siddique & Khan [65], Ricehuskash.com 

[66], Pode et al. [23]. Mixed cement [67], green 

concrete [68], Refractory [69], Ceramic icing [70], 

Solar [71], roofing shingles, water-resistant materials, 

oil-based lubricants, pesticides, biofertilizers, solar 

panels, Repair plastic and rubber, Catalysts, adhesives 

[72], Pulp and paper production, Cleansing and soap, 

Attractive packaging agent [73-75]. The advantages of 

RHA using cement and concrete are listed below, 

• Reduced hydrated water. 

• Enhanced power. 

• Higher dosage permeability is reduced. 

• Increase resistance to chloride and sulfate / low acids. 

• Reduced cost of materials due to savings within the 

cement. 

• Environmental benefits related to waste matter 

disposal and reduced emissions of CO2. 

2. Mechanism of Rice Husk Ash 

 

3. Properties of RHA 

RHA is used for the reduction of warmth hydration. It 

helps to dry shrinkage and to facilitate concrete mix 

durability. The reduction of the cement structure's 

permeability [28]. It'll help to penetrate chloride ions, 

preventing the degradation of the structure [29]. The 

resistance to chloride attacks is growing [30]. To induce 

further products for hydration, the rice husk ashes 

within the concrete reaction with the concrete response 

with hydrated lime. The employment of hydrated lime 

would force less chemical reactivity [31, 32]. 
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3.1. Physical factors 

Rice husk (RHA) ash is a very good material with 

shades of gray to white for complementary shooting, 

while RHA is partially black. Della et al. [33] reduced 

particle size, and gray color thanks to lower carbon 

content are mentioned after burning samples from RHA 

at 700ᵒc/ 6h and wet grinding (80 mins) [34]. Before 

cooking, RHA's carbon content was down by 18.60 per 

cent to 0.14 percent[35]. Rice husk ash average particle 

size ranged from 3 to 10mm. RHA had a preferred dose 

of 177 m ^ 2 / g before burning, which could be reduced 

after consumption by 54 m ^ 2 / g after digestion [36]. 

    Habeeb and Mahmud [20] noted that with the 

development of fiber loads from 90 to 60 min, the RHA 

size was reduced from 63.8 to 11.5 mm, with a slight 

increase due to normal over time due to micro -porous 

and multi-layered. RHA substrate [37]. it was reported 

that after 6 hours of RHA burning, its mean particle size 

was 33mm, which decreased to 0.68mm after 80 mins 

of milling [33]. 

Table 2. Visual properties of RHA 

Particulars Properties 

Color Gray 

Minerals Noncrystalline 

Particle size < 45 micron 

The smell It does not smell 

Some gravity 2.3 

Appearance Very good 

Table 3. Composition of RHA 

Particulars Proportions 

Dioxide in silicon 86.94% 

Oxide of aluminum 0.2% 

Oxide of iron 0.1% 

Oxide of calcium 0.3-2.2% 

Oxide of magnesium  0.2-0.6% 

Oxide of sodium 0.1-0.8% 

Oxide of potassium 2.15-2.30% 

 

3.2. Mechanical properties 

a) Compressive Strength 

Over the 56-day curing era, the rise in the compressive 

intensity began to take place. The 28-day mechanical 

properties range from 42.7 to 94.1 N / mm2, while the 

56-day pressures range from 44.9 to 98.4 N / mm2 in 

various concrete [38]. The best mechanical properties 

of recent years were that the W / B rating of 0.35 

contained 30 percent of RHA. In contrast, the low-

pressure compactor for years is produced with a W / B 

rating of 0.50 and without RHA [39]. With a low W / B 

ratio, the compressive strength of the concrete increases 

with RHA in and out [40].  

An increase in compressive strength was directly 

related to a decrease in the porosity of the concrete [41]. 

The amount of concrete has been reduced by a 

minimum W / B within the current analysis report. The 

specific microstructure is enhanced by reduced porosity 

in both the mass attachment matrix and the visible 

transition circuit [42]. As the water of all concrete was 

kept constant, the cement content also increased by W / 

B. The expanded cement content enhances the 

physically integrated packaging and creates a better 

volume of silicate lime hydrate (C-S-H), leading to 

better mechanical properties [43]. At the age of seven, 

28, and 56 days, RHA increased its ability to compress 

concrete. The development of compressive strength is 

mainly due to RHA's microfilming and pozzolanic 

activities [44, 45]. 

Inside the cement particles, the RHA will supply the 

micro with smaller particle sizes. The RHA is also a 

more sensitive SCM. It reacts rapidly with water and 

lime hydrate (a product of cement hydration) and 

produces additional C-S-H [45]. The additional C-S-H 

reduces the porosity of the concrete by filling the 

capillary pores, thereby enhancing the microstructure of 

the concrete in the mass attachment matrix and the 

transition zone, resulting in additional compressive 

strength [46]. The additional air content limits the 

compressive strength of the concrete [47]. Reducing the 

compressive force increases the air content by 

approximately 4% N / mm2 [48]. It is in the air spaces 

where the high vacuum content of concrete [41] 

increases. The additional air content limits the strength 

of the concrete slab [49].  

b)  Tensile strength 

The lower RHA was used as a pozzolanic material in 

concrete. The property was inspected for solid 

buildings. Concrete mixing rate [50]. This study 

performed three wild measurements (w / b) of 0.23, 

0.35, and 0.47; with the same RHA of 10% replaced by 

cement weight [51, 52].     
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Due to the continued cementation of the SCC under its 

load with no explicit or implicit vibrator shapes and 

separation and bleeding, the strength of the SCC is 

above normal vibrating concrete [53, 54] respectively. 

c) Water absorption 

The popular test results were demonstrated at 28 and 56 

days for concrete water absorption. Within the 

comparatively low range of two 0.89-5.97 percent, 

water absorption varied. It follows SCHPC approved 

acceptable water absorption rate of highly effective 

concrete. The absorption of high-quality concrete water 

remains at 5 percent [55]. The low absorption rate is 

achieved due to the limited connection of the holes and 

the reduction of porosity. Special water absorption with 

low W / B ratio, reduced with and without RHA [56]. 

The best level of groundwater absorption was obtained 

from concrete set with a W / B rating of 0.50. Similarly, 

the low rock content of concrete water infiltration 

created by W / B of 0.30 was reached [57]. In addition 

to the 0.50 W / B ratio, the water absorption rate of 0.30 

W / B was almost 25% [58].  

The several decreases in the absorption of water by a 

very lower W/B ratio. Concrete absorption of vapor. 

With better RHA content, concrete water absorption 

decreased, reducing water absorption by 35 percent in 

28 to 56 days [59]. This significant decrease in 

groundwater absorption is usually due to a decrease in 

porosity at a high RHA level [60]. Groundwater 

evaporation in concrete has an economic limit during 

proper air leakage. Impact of concrete acceleration of 

ultrasonic pulse W / B ratio and RHA content. 

4. Failure Mechanism 

Fracture analysis of particular interest in the study of 

mechanisms for specific failure [19]. This is the basis 

for assessing the effect of RHA implementation on 

flexural intensity as well as on fracture energy and on 

the width of the deformation zone [16]. The same 

curves are equally loaded and flexible and loaded-

CMOD, including 0.28 and 0.50 RHA for concrete 

control and water / mixing curves [61]. They need to be 

found in the examination of the loaded beams in the 

middle of the loop that is released when he is 90 years 

old. 

Both with or without RHA, the concrete response 

produced approximately the same amount of water / 

binder and the composite content was the same [62]. 

The difference between the two concrete slides and the 

attitude and forces involved in the breakdown cycle 

created by the RHA system is smaller than those 

observed to control the shape and size of the mixture 

and the total strength between the matrix and 

aggregates. [19, 58]. 

It should be remembered that the size of the fracture 

area indicates an inch, and there is a weak function as 

the inch decreases, which is a unique case of RHA [63].  

5. Conclusion 

The following conclusions and recommendations are 

based on reviews of concrete elements using Rice Husk 

Ash 

• Solid slurry properties are enhanced by a small 

portion of W / B due to the high density of 

adhesion density which is actually caused by 

the flexibility of the paste with a large amount 

of moisture material in the appearance of 

additional reinforcing materials. 

• With a small portion of W / B and a large RHA 

content, the full concrete infiltration is reduced. 

The mechanical properties, excessive 

thermoplastic resistance and electricity have 

increased due to reduced overall porosity and 

decreased concrete water absorption. 

• Impressive, hardened properties are already 

obtained at 15 percent of RHA, which was also 

ideal for the bulk density air content demanded 

to generate relatively less quantities of HRWR 

and AEA. Also, there were no storage and 

filtering challenges for SCHPCs, including 

15% RHA material. The optimum RHA content 

for SCHPCC was therefore 15% of the RHA. 

• Compared with concrete other than RHA, RHA 

concrete had maximum compression strength 

of 91 days, but with RHA tested in 7 and 28 

days, abnormal behavior between concrete was 

observed. The increase in the compressive 

strength of the remaining RHA concrete is 

better explained by the filling (physical) effect 

than by the pozzolanic (chemical / physical) 

effect. 
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• The compressive strength of RHA concrete 

produced by controlled combustion is primarily 

due to the pozzolanic effect. It has been 

concluded that the beneficial effect of RHA 

residual on the compressive strength of 

concrete when burned was very satisfactory in 

the long run. 

• For further rice husk ash is added with concrete 

to reduce cost. 
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