Green synthesis, characterization and application of calcium
carbonate nanoparticles in the effective treatment of grey
water for sustainable water management.
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Analysis

Batch treatment of grey water using CaCO,
nanoparticles:

Effect of pH variation:

The experiment was carried out by varying the pH
from 2 to 10, and the analysis revealed that the pH at
which maximum percentage reduction in parameters

Introduction Methodology

The Sultanate of Oman relies heavily on water The methodology employed in the preparation of

treatment plants to address the severe scarcity of calcium carbonate nanoparticles was precipitation and

fresh water, with approximately 86% of the homogenization process using sodium carbonate and
’

country's potable water being supplied through calcium chloride. The synthesized nanoparticles were

desalination plants. The discharge of significant characterized by Scanning Electron Microscopy (SEM),

volumes of grey water resulting from daily Energy Dispersive X-ray Analysis  (EDX), X-Ray was achieved is 8.0, which is considered to be the
household activities poses long-term environmental Ditfractometer  (XRD), Fourier Transform Infrared optimal pH for the treatment

pollution concerns and contributes to an increased Spectroscopy (FTIR) ) and zeta potential measurement. Effect of stirring time variation:

consumption of freshwater. Nanoparticle-mediated The batch treatment of grey water with CaCO;, The contact time was varied from 15 minutes to 120
treatment technologies are viewed as a promising nanoparticles was carried out by varying the minutes. The highest reduction in COD was obtained at
slhayrneiive 6 carvartenell wenar tracie elheds processing conditions (grey water pH, stirring time, 60 min of stirring time.

Regular release of large quantities of grey water stirring speed, and dosage of CaCO,). The efficiency Effect of stirring speed variation:

from domestic activities can lead to environmental of the freatment process was measured by analyzing The stirring speed was varied from 25 rpm to 150
issues, including contamination through reduced the Chemical Oxygen Demand (COD), Dissolved rpm. The maximum reduction in COD was obtained at
dissolved oxygen levels and accelerated bacterial oxygen (DO), Total dissolved solids (TDS), Total ;;;O ;prfn e G g .

growth in water bodies. This study aimed to develop suspended solids (TS3), and Turbidity. T =7 07 VEHEIon OF ACROparTie’e Cost9e:

. e dosage of nanoparticle was varied from 0.1 g to
calclum  ~ carbonate  nanoparficles  using ¢ Resulis 0.8 g. At a dosage of 0.7 g, the largest reduction in
homogenization and precipitation process for batch values was observed.
treatment of domestic grey water. The synthesized The nanoparticles were successfully synthesized and Conclusion
calcium carbonate nanoparticles were utilized in the characterized using (SEM), (EDX), (FTIR), (XRD) and - .
batch treatment of grey water, with variations in zeta potential measurement. Batch experimental Thr?ugh the utilization of a cos’r-.effechve and
contact time, solution pH, agitation speed, and studies were performed using the synthesized s’rralgh’rfo.rwqrd treatment method, calcium .cqrbonq’re
nanoparticle dosage. The effectiveness of the nanoparticles by varying the grey water solution pH, nqnopc:r’rl.cles w.ere successfully  synthesized and
nanoparticles in  removing contaminants  was stirring time, stirring speed, and dosage. The chc:rqc.’rerlzed using SEM, ED.X, FTIR, XRD, omd. zeta
evaluated by measuring parameters such as Total effectiveness of nanoparticles in the removal of the potential measurement. A serl‘es of batch experlm.en’rs
Suspended Solids (TSS), Chemical Oxygen Demand pollutants was assessed by analyzing COD, TDS, TSS, were  conducted employing the syn’rh?mzed
(COD), Total Dissolved Solids (TDS), Dissolved DO, and Turbidity before .cmd after treatment. The nanoparticles, wherein the grey water solution's pH,
Oxygen (DO), and turbidity. This research aligns resEJl.’rs show that ’fhe optimum poIIEJ’rcfm’rs removal stirring time, stirring speed, and nanoparticle dosage
with the United Nations Sustainable Development efficiency WC'.S .ob’rcu.ned at pH 8-0., stirring speed of were systematically varied. The efficacy of the
Goal 6 (clean water and sanitation). Through this 100 rpm, mixing time of 60 minutes and 0.7 ¢ nanoparticles in eliminating pollutants was assessed by

dosage of CaCO.,. analyzing parameters such as COD, TDS, TSS, DO,
SR e B ' — and Turbidity. The findings of this study indicate that
CaCO, nanoparticles exhibit significant potential in

community engagement project, significant amounts

of fresh water will be conserved daily by reusing

E{l::

treated grey water, thereby contributing to a

cleaner environment and benefiting society at large. efficiently purifying grey water by removing
_ pollutants. This research initiative, based on corporate
‘ [ social responsibility (CSR), aligns with Oman Vision
2040 and is in accordance with the United Nations'

Sustainable Development Goal 6 (clean water and

Objectives

The objective of the research was to adapt a highly sanitation). By conserving water resources and

. Fig. 1 SEM micrograph of CaCOj;nanoparticles Fig. 2 EDS spectra of CaCO, nanopatrticles

advanced nanotechnology in the grey water promoting a hygienic environment, this project
tfreatment by employing nanoparticles in the Sp— contributes to the betterment of society as a whole.
effective removal of pollutants. The fabrication of of o0 R f
calcium carbonate nano particles are performed by - o ererences
homogenization and precipitation process for the = ﬂ: [1]. Asim AY, Tabassum P, Khalid U, Mohamad NMI (2020) Role of
treatment of domestic grey water. The batch ° L ”‘ZZ Nanomaterials in the Treatment of Wastewater: A Review. Water 12:
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variation of processing conditions like pH, stirring - [2]. Bilsen BB (2019) Recycling /reusing grey water and yellow water
s . . . Fig. 3 FTIR analysis of CaCOj; nanoparticles Fig. 4 XRD patterns of CaCO; nanoparticles
time, stirring speed and dosage of nanoparticles (human urine): motivations, perspectives and reflections into the future.

and the effectiveness of treatment process was
optimized.
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Fig.10 SEM micrograph of nanoparticles reactor, Powder Technology 377:868-881
wter ey waver trement https:/ /doi.org/10.1016 /j.powtec.2020.09.036




	Slide 1

