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Abstract:  

Phosphogypsum is by product from the manufacturing of phosphoric acid by using treating phosphate ore (apatite) with 

sulfuric acid harmonious with the following response Ca5(PO4) 3X 5 H2SO4 10 H2O → 3 H3PO4 5(CaSO4 · 2 H2O) 

HX Phosphogypsum is radioactive because of the presence of easily going on uranium( 5 – 10 ppm) and thorium, and 

their son nuclides radium, radon, polonium, and so on. Marine- deposited phosphate generally has an advanced position 

of radioactivity than igneous phosphate deposits, due to the fact uranium is set up in seawater at roughly 3 ppb (kind of 

85 ppb of total dissolved solids). Uranium polarize at some point of the conformation of evaporite deposits as dissolved 

solids precipitate in order of solubility with fluently dissolved substances which include sodium chloride ultimate in result 

longer than lower answerable substances like uranium or sulfates. different factors of phosphogypsum include silica( 

5–10), fluoride( F1), phosphorus( P, ), iron( Fe, ), aluminum( Al, ), barium( Ba, 50 ppm), lead( Pb, five ppm), chromium( 

Cr, 3 ppm), selenium( Se, 1 ppm), and cadmium( Cd, ppm). About 90 of Po and Ra from raw ore is retained into 

Phosphogypsum. As a result it may be considered technologically more suitable naturally passing radioactive matter. 

 

Index Term: - PhosphoGypsum, dihydrate (CaSO4.2H2O), Hemihydrate (CaSO4.5H2O), Triple, superPhosphate  

I.INTRODUCTION 

Phosphorus is a mineral crucial to all life on this planet. As a demand of all organic beings, it’s far a 

cornerstone of vitamins for vegetation, animals, and people. As such, it’s miles broadly used in fertilizers and 

animal feed products. This precious and irreplaceable nutrient is derived from phosphate rock. Mined 

phosphate rock is first converted into phosphoric acid, which Serves as the basis of phosphoric fertilizer and 

animal feed products (amongst different Matters). That is maximum frequently achieved thru the moist 

manner, in which dried phosphate Rock is mixed with sulfuric acid in a response yielding phosphoric acid 

and calcium sulfate, or Phosphogypsum. For each ton of phosphoric acid produced, around five tons of 

phosphogypsum are produced, Making this a widespread supply of business waste, specifically given inside 

the context that Phosphatic fertilizer manufacturing is constantly on the upward push to be able to feed the 

Exploding global populace.This, in aggregate with converting attitudes closer to substances Previously 

deemed “wastes,” and the growing value of phosphogypsum waste control, has the Industry searching out a 

higher, more sustainable method to the prolific by product. Sadly, the Reuse of phosphogypsum isn’t always 

as easy as some different sorts of synthetic gypsum. 
 

1.1 Properties of Materials  

1.1.1 Concrete: Concrete is an improvement material constituted of Portland cement, sand, aggregate and 

water. Further to its capacity for compressive electricity and its capacity. When poured. To conform to  

truly any form, concrete is lease-resistant and has end up one of the maximum not unusual Building 

materials inside the world. 
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1.1.2 Ordinary Portland cement: Portland cement is the most not unusual sort of cement in popular use 

everywhere in the International. It is used as a fundamental element of concrete or so many types are in 

market. The precise gravity of cement is 3.14. 

1.1.3 Fine Aggregate: Fine aggregate/sand is an aggregation of grains of mineral remember were given from 

the Breaking down of rocks. The best total turned into going via 4.75mm strainer and the evaluating Sector 

of first-rate although was sector IL in line with Indian well known details e grains or debris. Vet it’s far 

unmistakable from dust’s which contain natural matters. Specific Gravity-2.75, Finesse Modulus-2.8 

1.1.4 Course Aggregate: Course Aggregates are the pulverized stone is utilized tor making concrete. The 

stone is quarried, pounded and evaluated device smashed rock softened stone specific up form become  

Applied as coarse combination turned into 20 mm and precise Gravity 2.63. Fineness Modulus-7.2 

1.1.5 Water: Ordinary tap water used. 

1.1.6 Phosphogypsum: 

   Color: Greishbrown 

   Particle size: 80-100 mesh 

   Specific gravity: 2.4-2.6 

   Dry bulk density: 1470 – 1670 kg/m^3 

   Moisture content: 2-4% 

2. OBJECTIVES: 

 The principal points of these exploratory investigation is to direct the   investigation of PG Squanders as a 

halfway substitution of fine total and bond in solid asphalts. The goal of my work is to put the regular materials 

of development forms. The utilization of Phosphogypsum Squander in fractional sum in solid asphalt 

development forms. The utilization of Phosphogypsum squanders in frictional sum in solid asphalt;  

1) Enhances the different properties of concrete, compressive strength, water absorption, Moisture 

content, surface finish ability and workability. 

2) Advantageous disposal of industrial waste. 

3) Solve the problems of environmental pollution. 

4) As PG is having low value of specific gravity, the density of material is decreased by Utilizing 

Phosphogypsum. 

 

3. LITERATURE REVIEW:  

1) Investigation of a durable gypsum binder for Building material (1992) 

The strength of the gypsum binder increases with increasing Curing period. However,The strength 

development at 27°C Is more pronounced in the binder based on granulated Slag Than the binder based on 

fly ash. With the increase in curing temperature from 27°C to 60°C, the compressive strength of the gypsum 

binder is reduced. The level of all in strength was lower for binder Based on fly ash than for binder based on 

granulated Slag. 

2) Effect of Phosphogypsum on the Properties of Portland cement (2016) 

TSP complex at Chittagong is the main source of phosphogypsum production in Bangladesh. The industry 

occasionally sales the product at low price but mainly use for Landfilling. 5-10% addition of phosphogypsum 

with Portland cement clinker gave Promising results while tested various fresh and hardened properties of 

cement paste, Mortar and concrete. The raw field sample was processed by washing and subsequent Drying. 

In general, the processing of phosphogypsum gave better performance in all Media. 

3) An Experimental Study on Partial Replacement of Cement by Various Percentages of 

Phosphogypsum in Cement Concrete (2019) 

Compressive nature of cement for 10% substitution of Bond thru way of phosphogypsum (Mix3) at 28 days 

mitigating duration, splendid is nine.12% more whilst separated and regular robust combination (Mix1) and 

90 days exquisite is 7.29 % greater while separated and Preferred robust mixture (Mix1). 

4) Studies on Strength and Durability Properties of Concrete with Partial Replacement of Cement in 

Phosphogypsum P.Ramesh, K.Pandi (2020) 

The experimental test results shows that the Phasphogypsum in blended concrete had significantly higher 

Compressive strength, split tensile strength, flexural strength And Lower water absorption properties compare 

to that of the Concrete without Phosphogypsum. It is determined that the Cement could be advantageously 

replaced with phosphogypsum up to a maximum limit of 15% 

5.) Partial replacement of fine aggregate and cement in concrete pavement by Phosphogypsum 

The gradation of particles in the PG and NS are nearly analogous. Due to the Resemblance in the gradation 

of the particles of the PG, it is concluded that PG, it is concluded that PG can be utilized for the replacement 

of the natural sand. Moisture Content of natural sand (NS) is found in the range from 1.36-1.68 and that of 
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PG is in the Range from 11.43-12.82. After collection from the plant it is not varying and is in the 

Workable/practicable range. 

 

4. METHODOLOGY: 

4.1 Test conducted  

1) Absorption test 

2) Compressive strength Test in CTM (Cube Testing Machine) 

3) Slump Cone Test 

4) Soundness Test 

4.2 Preparation of specimens 

 Ordinary proportions 

1) For 15% of Replacement: 

  Cement = 1.53Kg 

         Sand = 1.1Kg 

         Aggregate = 3.5Kg 

        Phosphogypsum = 0.27Kg 

1) For 20% of Replacement: 

        Cement = 1.44Kg 

        Sand = 1.1Kg 

        Aggregate = 3.5Kg 

        Phosphogypsum = 0.36Kg 

2) For 25% of Replacement: 

 Cement = 1.35Kg 

       Sand = 1.1Kg 

       Aggregate = 3.5Kg 

       Phosphogypsum = 0.45Kg 

 

5. RESULT AND CONCLUSION: 

 5.1 Setting time of concrete result 

 

% of replacement of 

cement  

Initial setting time in min Final setting time in min 

0 35 430 

15 230 930 

20 255 959 

25 288 965 

 

5.2 Slump cone test result 

Sr. No Mix Id % of replacement of 

cement  

Slump value in (mm) 

1 Mix Id 1 0 45 

2 Mix Id 2 15 42 

3 Mix Id 3 20 43 

4 Mix Id 4 25 41 

 

5.3 Compressive strength (CTM) cube testing Machine result 

Sr. No. % of 

replacement of 

cement  

Curing period 

7 days  

Curing period 

14 days 

Curing period 

21 days  

Curing period 

28 days  

01 0 18.47 MPa  22.25 MPa  24.35 MPa  26.9 MPa  

02 15 19.4 MPa  23.7 MPa  25.2 MPa 28.7 MPa  

03 20 22.2 MPa  24.7 MPa  26.7 MPa 27.4 MPa  

04 25 20.1 MPa  22.6 MPa  24.2 Mpa 25.4 MPa  
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5.4 Soundness test 

% of replacement of cement  Soundness  

0 0.55 

15 6 

20 8.5 

25 9 

  

 

5.5 Conclusion: 

1) By relief cement in concrete by phosphogypsum, reduces the consumption of Cement.  

2) The laboratory results indicate that portland cement stabilized phosphogypsum fusions Can be 

successfully used as road base and subbase accoutrements.  

3) In some of the cases it's observed that, setting time of cement is increased due to use of phosphogypsum. 

The type and quantum of Portland cement will significantly impact the performance of Stabilized 

phosphogypsum fusions.  

4) Humidity content and compactive trouble have a significant influence on the dry viscosity and 

compressive strength of stabilized phosphogypsum fusions. 
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