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®
Phosphogypsumits Role and Importance in the Phosphoric Acid Industr’

~
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For each ton of EPC, PG are partly (15%) managed
4-6 tons of PG are via , )
oroduced . CementProduction fRe_c_urrlnnge of PQ directly as
ii. Agriculture ertilizer can reduce
iii. Soilconditioning

iv. Others

PG Production
Huge Management cost

Globally: 300mt/year

(Senguptaand Dhal, 2021)

The unmanaged (85%)
Globally:approx. 240mt/year



Phosphogypsunannual production in several countries ®

Country production (million tons/year) Reference Awad et al 2024)
China 22.0¢75.0 Yang et al2016; Sun et aR022
USA 30.0¢50.0 2 { RNE O kt2@a19 iLiang et aR017
Morocco 14.0¢15.0 Ennaciriet al.2020a
Russia 14.0 Lutskiyet al.2018
Tunisia 10.0c12.0 Garbayeet al. 2021 Sametet al.2019 LassaadndKammour2021 Zmemlaet al. 2022
India 5.0¢12.0 Naresha et aR016 Filho et al2023 Havanagi et aR018 Karim et al2021; Palla et al2022
South Korea 11.0 Rychkowet al.2018
Ukraine 10.0 Thakur et al2023
Brazil 5.6¢10.0 Thakur et al2023 AndradeNetoet al.2021; Nistiet al.2014
The Netherlands 4.0 Bituhet al.2021
Spain 3.0 t S NBsi Ladl.2010
Turkey 3.0 5 S E A N2088yt ONAINAn&Aksin2012
Jordan 3.0 AFHwaitiet al. 2005
Poland 1.5¢2.5 2 t RNE O kt2l2al1d Foleket al.2011
Vietnam 1.2 Ngo et al2022
Algeria 1.0 Chaalakt al. 2020
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Phosphogypsumits Potential Detrimental Role in Environment and Agricultur!

Direct and recurring use of P&
fertilizer can reduce soll fertility

|.  Heavy Metal Accumulation:

Il.  Soil pH Imbalance:
[Il.  Nutrient Imbalance:

I\VV.  Soil Microbiaflysbiosis

Environmental and Soll
health deterioration

1.
V.

V.

Radioactivity:

Heavy Metals:
Eutrophication:
Air Emissions:

Soil Microbiatlysbiosis

Huge financial cost:

|.  Storage and Handling
($5 to $10 per ton)

lI.  Environmental Monitoring
($1 to $2 per ton)

lll.  Remediation and Disposal
($20 to $30 per ton)



Phosphogypsunmanagement approaches . 4
AChemical Approaches AMechanical Approaches

V Neutralization V Stacking

V SulfurRecovery V Grinding

VV Phosphorus Recovery VV Compaction

VV Rare Earth Elements (REES) Extraction V Pelletization

V Carbonation

V Roasting

V Microwave Heating
V Recrystallization



®
Disadvantages of Chemical and Mechanical Management Process®

AEnvironmentallmpact
|. Thepotentialfor soilandwater contaminationjf not managedoroperly

|l. Toxicsecondanby-product
(2016stackfailurein Floridaledto a sinkholethat releasedover 200 million gallonsof contaminatedwvater into the FloridanAquifer)
ACostly Many of these methods are expensiveand may not be economically
feasiblefor all regionsor industries(approx $20to $50 perton of PG)

A Safety Handlingand processing®Gcan pose health and safetyrisksto workers,
especiallywhendealingwith hazardoushemicalsr fine particles

ATime Someof theseprocessare slowandtime takingprocesgWeekgo years)



®
Green and Sustainable management approaches (Available) ' 4

Bioremediation ]

I. Sulfate-Reducing Bacteria (SRB)

II. Aerobic Fungi




Problem with thecurrent biotechnologicaPhosphogypsunmanagement ¢
approaches ' 4

Regulatory and

Public Acceptance
Potential for regulatory hurdles and public

Secondary Pollution resistance to the use of organisms

. . Secondary pollution or disrupt
Environmental Conditions local ecosystems.

Microbial Viability and Activity varied ~

Complexity and Cost with environmental conditions ~
Complex and expensive, thus often
Time-Consuming require specialized equipment and ~

trained personnel
SRB mediated anaerobic

Bioremediation processes are slow. ~



Solution: Indigenous
Microorganisms (IMO) base
Technology

to evaluate the feasibllity
the biostimulationbased
aerobic biotransformation
of PG using the indigeno
microorganism
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