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ABSTRACT- This study looked at how using small or 

large pieces of Rice Husk Ash and Waste Paper Sludge Ash 

can affect how strong and how much the concrete shrinks 

when it dries. When Rice Husk Ash (RHA) and Waste Paper 

Sludge Ash (WPSA) were added to concrete, more water 

was needed. However, the mechanical properties of the 

concrete were similar or better than the concrete made with 

just Ordinary Portland Cement (OPC). Finer RHA and 

WPSA gave the best improvements. Rice husk and waste 

paper ash made things shrink a lot because of tiny particles 

that cause it to happen. This research looked at using waste 

paper sludge ash instead of some of the cement in a kind of 

concrete called M20 mix. They tested different amounts of 

the ash (0%, 5%, 10%, 15%, 20%, and 25%) to see how 

strong it made the concrete. They tested the strength of the 

concrete up to 28 days after it was made and compared it to 

normal concrete. Waste paper sludge can be used as fuel 

because it has a lot of heat energy. Afterwards, the remaining 

ash can be used to replace some of the cement. 

KEYWORDS- Compressive Strength Concrete, 

Durability, Rice Husk Ash + Waste Paper Sludge Ash 

Concrete, Workability. 

I. INTRODUCTION 

Concrete is one of the materials that's utilized in 

advancement the first all over the world. mix of cement, 

coarse, fine, and water-soluble sums. Concrete advancement 

doesn't require any specialized data. The quality of concrete 

depends on the proportioning, mixing, and compacting of 

the materials [1]. Building materials are ended up more 

costly as a coordinate result of issues like developing 

compensation, a need of fundamental components, and 

skyrocketing power costs. Solidifying these advantageous 

setting components gives a number of benefits, counting 

sparing cash, improving plan quality, expending less vitality 

(amid cement make), and preserving the environment by 

creating less squander [2]. Quality is related to the physical, 

engineering, and mineralogical properties of materials as 

well as to their entering control. Any advancement in these 

characteristics is likely to advance quality [5]. The nature 

and solidness of a concrete blend may be significantly 

moved forward by the consideration of a pozzolanic 

component It experiences a chemical interaction with lime 

at room temperature and within the nearness of water to form 

compounds with cementitious properties [6]. 

II. RICE HUSK ASH (RHA) 

Rice husk ash is the squander delivered when rice husk is 

burned (RHA). East and Southeast Asia have an exceptional 

sum of rice husk given the region's copious rice generation 

[2]. These Asian countries make utilize of the perfect 

conditions, such as the sufficient arrive, the adequate water, 

and the wet climate, for developing rice [5]. 

 

Figure 1: Rice Husk Ash 

A fabricating handle is utilized to expel the husk from the 

rice some time recently it is sold and devoured. Individuals 

have found that utilizing this rice husk within the oven 

permits them to form a wide run of distinctive nourishments, 

which is beneficial. After that, the extra rice husks are 

substituted for or added to concrete [11]. (shown in fig 1). 

RHA may be carbon unbiased, have nearly no smooth Si02, 

or have no destructive components, such as the greyish rice 

husk fiery remains that's sensible to utilize and is exhorted 

to utilize. Overabundant husks are evacuated by open field 

utilization and returned to the field [12]. As it were by eating 

rice husk can one get RHA. This will permit us to leverage 

the total rice issue in a way that's both compelling and 

ecologically inviting [13]. Given the visit tall generation of 

rice husk squander and the challenges in arranging of it, 

RHA has the potential to gotten to be a well-known concern 

in rice-exporting nations, enlivening characteristic 

corruption. Pozzolan, additionally known as rice husk ash, 

may be a by-product of rice preparing that, when mixed with 

lime, appears cementitious properties [15].  
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A. Properties of Rice Husk Ash (RHA) 

The pozzolanic reactivity of the flotsam and jetsam (useless) 

is personally related to the sort of silica and carbon 

concentration [17]. Creating especially open flotsam and 

jetsam requires a utilization technique that can keep up a 

moo ending temperature and a brief support period, yielding 

flotsam and jetsam with moo carbon fulfilment and a tall 

surface locale [5]. Usually essential since the temperature 

and length of warm treatment have such a critical impact on 

the physical and made properties of silica in Rice Husk Ash 

(RHA) [2]. 

B. Rise Husk Ash Production  

For each 1,000 kg of prepared paddy, almost 202 kg (21%) 

of husk are transported out. Almost 55 kg (26% RHA) are 

created when this husk is completely seared. The husk is 

composed of 50% cellulose, 30% lignin, and 20% silica [1]. 

After burning absent cellulose and lignin, as it where silica 

fiery debris is cleared out. RHA cannot be utilized as a viable 

setting substance without the nearness of silica in a indistinct 

responsive structure [4]. Shiny silica has exceptionally small 

pozzolanic reactivity when combined with lime. Agreeing to 

a think about, it is secure to form rice husk ash reacts quickly 

at temp. underneath 752°C. Concurring to an investigation 

of works based on the thought of silica burning [11]. 

III. WASTE PAPER SLUDGE ASH (WPSA) 

In recent years, preserving the ecological balance of the 

earth and creating an eco-friendlier environment have 

gained significant global importance. India's agricultural and 

industrial cycles produce more than 300 million tons of 

modern trash every year [3]. The usage of such materials 

causes issues with disposal, potential health risks, and 

aesthetic appeal. You can use paper waste instead of cement 

when making something solid because it has silica and 

magnesium [4]. The type of machinery utilized, the end 

product created by a recycled paper factory, and the volumes 

of waste produced are all strongly correlated. In the creation 

of new concrete that will be utilized in the low-cost building 

of hotels, paper mill effluent may be used in part to replace 

fine aggregates. 300 kg of slime are produced for every ton 

of recycled paper [6].  

 

Figure 2: Waste Paper Sludge Ash 

Due to the weight and quantity of paper plant muck, it is too 

expensive to create a landfill from it every day [7]. The most 

prevalent constituents in the raw dry paper ooze are silica, 

calcium oxide, alumina, and magnesium oxide. The usage of 

such materials causes issues with disposal, potential health 

risks, and aesthetic appeal. 300 kg of slime are produced for 

every ton of recycled paper [8-10]. (shown in fig 2) 

IV. OBJECTIVES 

A. Objectives for this research and investigation  

• To assess the reasonability of utilizing common rice husk 

squander and paper overflowing squander to diminish the 

composition of concrete. 

• Decide the confinements on quality and utility brought on 

by the cement response for different RHA, WPSA, and 

concentrations. 

V. MATERIAL AND METHODOLOGY 

A. Cement 

Cement is typically supplied as a powder that, when 

combined with water, creates a glue that, when allowed to 

dry, solidifies into a solid mass. In the building sector, many 

cement varieties are employed for certain tasks or special 

design problems [3]. Portland cements continue to be the 

industry standard for measuring modern cements despite the 

wide diversity of synthetic cements compositions [5]. The 

foremost common source of calcium oxide is limestone 

(calcium carbonate), but it can moreover be found in other 

materials like chalk, shell stores, and calcareous muds [6]. 

(shown in fig 3) In most cases, cement is used to bond sand 

and gravels or aggregates, not on its own. it can moreover be 

found in other materials like chalk, shell stores, and 

calcareous muds [8]. 

 

Figure 3: Cement 

The most popular type of cement is Portland cement OPC 

available in three grades i.e., 33,43,53. A binder, or chemical 

substance that sets, hardens, and attaches to other materials 

to bind them together, is what cement is in construction [10].  

B. Aggregate 

In addition to water and Portland cement, aggregates are 

inert granular materials like sand, gravel, or crushed stone 

that are a necessary component of concrete [8]. Aggregates 

must be free of absorbed chemicals, clay coatings, and other 

fine contaminants that could cause concrete to degrade in 

order to make a suitable concrete mix [11]. The two different 

kinds of aggregates, fine and coarse, make up 60 to 75 

percent of the total volume of concrete. Less durable and less 

strong rocks are those that neatly fracture in one of two 

directions [13]. The majority of the coarse aggregate used in 

concrete is made up of gravel. aggregates are employed in 

concrete to increase multilayer security and wear resistance 

[16]. (shown in fig 4). 
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Figure 4: Aggregates 

C. Rice Husk Ash 

The covering on a rice seed or grain is known as the rice 

husk or rice hull. To shield the seed during the growth 

season, it is made of tough elements like lignin and silica [2]. 

The industry that processes rice produces husk as a by-

product. Utilized rice frames can be made into a delicious 

pozzolana [5]. Since of its moo taken a toll and tall 

proficiency, it features a promising future in cost-effective 

development. The most fixing in rice husk flotsam and 

jetsam, silica, is in charge of controlling the derris’s 

reactivity [11]. (shown in fig 5) 

 

Figure 5: Rice Husk Ash 

D. Waste Paper Sludge Ash 

The waste item of the paper reusing commerce is squander 

paper slime. When dewatered squander paper slime, a by- 

product of the de-inking and re-pulping of paper, is burned 

to play down squander volume and to produce vitality, it is 

created [4]. Waste paper sludge, which mostly contains 

cellulose and calcite, is not a dangerous industrial waste [6]. 

It is calcined at temperatures of 750, 800, and 850 degrees 

Celsius for a retention time of two hours, and the resulting 

ash has high pozzolanic activity [8-10]. (Shown in fig 6)  

 

Figure 6: Waste Paper Sludge Ash 

VI. RESULTS AND DISCUSSION 

A. General 

This area presents an outline of the comes about from the 

sample's research facility examination. Testing was done on 

materials (cement, fine Aggregates Coarse Aggregates, Rice 

Husk Ash, & Waste Paper Sludge Ash), as well as on both 

uncured and cured concrete. 

B. Slump Test Investigation  

The Slump Test may be a neural pressure test utilized to 

identify changed neurodynamic or neural tissue affectability. 

slump cone test is to decide the workability or consistency 

of concrete blend arranged at the research facility or the 

development location amid the advance of the work. 

Concrete droop test is carried out from bunch to group to 

check the uniform quality of concrete amid development. 

(shown in Table 1). 

Table 1: The slump value of all mixtures is represented and 

determine 

MIX S. No. %AGE SLUMP 

VALUE 

 

 

RHA 

1 0% 90mm 

2 5% 62mm 

3 10% 50mm 

4 15% 22mm 

5 20% 19mm 

6 25% 14mm 

 

 

WPSA 

7 0% 92mm 

8 5% 61mm 

9 10% 55mm 

10 15% 50mm 

11 20% 21mm 

12 25% 17mm 

 

 

RHA+WPSA 

13 0% 93mm 

14 5% 32mm 

15 10% 22mm 

16 15% 13mm 

17 20% 7mm 

18 25% 5mm 

C. Compaction Factor Test Investigation 

The compaction factor test serves as a means to 

measure the ease of handling concrete during 

laboratory experimentation. The degree of compaction 

depicts the weight of partially compacted concrete in 



 

International Journal of Innovative Research in Engineering and Management (IJIREM) 

 

Innovative Research Publication   63 

 

comparison to fully compacted concrete. (shown in 

table 2) 

Table 2: Determine and investigate the compaction factor 

test 

MIX S. 

No. 

%AGE COMPACTION 

FACTOR 

 

 

RHA 

1. 0% 0.93 

2. 5% 0.90 

3. 10% 0.87 

4. 15% 0.83 

5. 20% 0.80 

6. 25% 0.76 

 

 

WPSA 

7. 0% 0.91 

8. 5% 0.90 

9. 10% 0.88 

10. 15% 0.82 

11. 20% 0.79 

12. 25% 0.74 

 

 

RHA+ 

WPSA 

13. 0% 0.86 

14. 5% 0.82 

15. 10% 0.81 

16. 15% 0.78 

17. 20% 0.76 

18. 25% 0.71 

 

The concrete value compaction factor under supervision is 

0.93. When the proportion of concrete overlaid with RHA is 

raised from 5% to 25%, the value of the compaction factor 

falls from 0.93 to 0.71.  

The compaction factor value steadily decreases from 0.88 to 

0.74 after exposure to WPSA. 

D. Aging and Compressive Strength  

The M20 Grade concrete has strength of 31.60 N/mm2 

after7days & 28 days (Table 3). 

Table 3: Compressive strength 

Grade of 

concrete 

7 Days 28 Days 

M20 21.6 31.60 

E. Impact of Concrete with Various RHA Contents on 

Compressive Strength 

Impact of Concrete with Various RHA Contents on 

Compressive Strength. (shown in Table 4 & Figure 7,8) 

Table 4: Compressive strength of RHA Concrete 

MIX S. No. %age of 

cement 

replacem

ent 

Cube Compressive 

Strength N/mm2 

7 Days 28Days 

 

 

RHA 

1. 0% 20.9 30.90 

2. 5% 19.23 29.50 

3. 10% 19.10 29.10 

4. 15% 18.20 23.10 

5. 20% 15.10 19.60 

6. 25% 12.10 18.60 

 

Figure 7: for 7 Days and 28 Days Compressive Strength N/mm2 

 

Figure 8: For 7 Days and 28 Days compressive Strength N/mm2 
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F. Impact of Concrete with Various Waste Paper Sludge 

Ash Contents on Compressive Strength 

Impact of Concrete with Various Waste Paper Sludge 

Ash Contents on Compressive Strength. (shown in 

Table 5 & Figure 9,10). 

 

 

 

 

 

Table 5: Compressive Strength of waste paper sludge ash 

Concrete 

Mix S. 

No. 

%age of cement 

replacement 

Cube 

Compressive 

Strength N/mm2 

7 Days 28 

Days 

 

 

WPSA 

1. 0% 21.5 31.10 

2. 5% 19.90 29.50 

3. 10% 19.50 28.90 

4. 15% 17.90 22.10 

5. 20% 14.80 20.90 

6. 25% 13.10 19.10 

 

 

Figure 9: 7 Days and 28 Days for Compressive Strength N/mm2 

 

Figure 10: 7 Days and 28 days for Compressive Strength 

G. Effect of Compressive Strength of Concrete Containing 

various percentages of Mix (RHA+ WPSA)  

Effect of Compressive Strength of Concrete 

Containing Various Percentages of Mix 

(RHA+WPSA) (shown in Table 6 & Figure 11,12). 

 

 

 

 

 

 

Table 6: Compressive Strength of Mix (RHA+ WPSA) 

Concrete 

MIX S. No %age of 

cement 

replacement 

Cube Compressive 

Strength N/mm2 

7 Days 28 Days 

 

 

RHA+ 

WPSA 

1. 0% 20.90 30.94 

2. 5% 19.40 28.90 

3. 10% 18.60 27.20 

4. 15% 17.40 23.20 

5. 20% 15.30 18.90 

6. 25% 14.25 16.80 
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Figure 11: for 7 Days and 28 Days Compressive Strength 

 

Figure 12:  7 days and 28 days Compressive Strength 

VII. CONCLUSIONS 

 The Mix of Rice Husk Ash & Waste Paper Sludge Ash 

(RHA+WPSA) may be utilized traded with cement, as 

appeared by the try discoveries. 

 The study showed that all three types of concrete Rice 

Husk Ash & Waste Paper Sludge Ash RHA, WPSA, and 

Mix Rice Husk Ash & Waste Paper Sludge Ash 

(RHA+WPSA) had weaker initial strengths but 

eventually gained strength. 

 It has been found that the inclusion of replacements 

reduces the workability of RHA, WPSA, and Mix Rice 

Husk Ash & Waste Paper Sludge Ash (RHA+WPSA) 

concrete. 

 The price of cement may be greatly decreased by non-

critical waste that is free to use, such as waste paper 

sludge ash, rice husk ash, and a mixture Rice Husk Ash 

& Waste Paper Sludge Ash (RHA+WPSA). 

VIII. FUTURE SCOPE 

 According to research, flotsam and jetsam made of rice 

husks and paper waste can be used to make concrete. 

However, there are still a few areas where additional 

work could be done. 

 Testing for water permeability, protection against 

chloride particles, use of steel support, resistance to 

sulphate attack in a marine setting, and other factors are 

required for evaluating the strength of materials made 

 from waste rice husk and waste paper sludge ash.  

 Tests should be able to differentiate between the 

structural characteristics of cement. 

 RHA and WPSA were swallowed at a constant 

temperature after being properly squished. 
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