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Abstract: It was investigated that adding polyacrylamide to sedimentation ponds owned by sand
companies affected the waters settling time. A polyacrylamide solution containing 5 wt.% was made.
The muddy water sample was mixed with 5, 8, 11, 14, 17, and 20 ml of the 5% polyacrylamide solution,
and the settling time was recorded. The findings demonstrated that the settling time decreased from 39
minutes to 10 minutes when the flocculant amount was increased from 5 to 20 ml. Additionally, the
moisture content of the mud dropped from 88% to 81%. Following settling, the pH variations of the
various samples were also examined. The pH of the clear water rose from 6.8 to 7.23 when the amount
of polyacrylamide added was raised from 5 to 20 ml.
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Introduction: Regardless of their chemical makeup, polymeric flocculants are mostly used in mineral processing
to produce huge flocs. Long-chain organic polymers called flocculants bind particles together to speed up the
settling process. Polyacrylamide is one of the most crucial flocculants for flocculation in water recovery.
Polyacrylamide flocculates by means of a molecular process(Ahmad et al. 2022). In this instance, molecules of
polyacrylamide build up on many particles and create a physical connection between them. A charged floc can
form on the surface of a particle with the opposite charge when a polymer molecule with a greater charge is
adsorbed to it. Aggregation may result from the generated floc adhering to the surface region that is free of another
particle(Ding et al. 2023). This investigation investigated at the way adding cationic polyacrylamide affected the
muds settling time in the settling ponds owned by Roshan Ghadam Sand Company. The sedimentation time was
determined and the associated computations were carried out after varying amounts of cationic polyacrylamide
were introduced to the water in the sedimentation ponds.

Methodology: The muddy water discharge from Roshan Ghadam Sand Companys production line was the subject
of a study. A water sample was made from the snail salt sands operation in order to conduct a number of tests. A
portion of the settling mud was dried in a drier set to 110 degrees for a day. The X-ray fluorescence analysis
method (XRF) was used to analyze the dried samples chemical composition (Table 1). The analysis was carried
out using a Philips instrument, model PW1410. The pycnometric method was used to quantify the density of the
settled and dried sediment in solutions with varying additive percentages. A graduated cylinder of 5 cm in diameter
and 28 cm in height was filled with the Roshan Ghadam Sand Company sample in order to examine the impact of
cationic polyacrylamide on the sedimentation rate. The following stage involved making a polyacrylamide solution
at a weight percentage of 5%. The impact of adding 5, 8, 11, 14, 17, and 20 ml of a 5% by weight polyacrylamide
solution on the rate of sedimentation was examined, and the mud lines variations over time were noted for each
sample (Figs. 3-8). Additionally, the mud lines clear water pH was evaluated (Fig. 11). The Kainch plot method
was used to determine the sedimentation time. The settled muds moisture content was determined.

Results and Discussion: Table 2 shows the findings of the XRF examination of the dried sediment. The murky
water sample was mixed with 8, 11, 14, 17, and 20 ml of a 5 weight percent polyacrylamide solution, and the
settling time was recorded. Figs. 3-8 shows the settling curves of the sample with varying addition percentages.

79


https://doi.org/10.22034/ijwer.2026.574667.1123
mailto:Parisa.oskoui@gmail.com

Investigating the effect of polyacrylamide on water recovery rates Rastgoo

The sample with 5 ml of flocculant had the shortest settling time, measuring 39 minutes. The settling time dropped
to 10 minutes when the flocculant volume was increased to 20 ml. Because of their low concentration,
polyacrylamide molecules exhibit little entanglement when first injected in small amounts to the graduated
cylinder.

Rather, there exist mostly in the suspension in an adsorbed state. Fourier transform infrared spectroscopy study
showed that chelation and hydrogen bonding are the two primary processes through which this adsorption takes
place. Metal cations chelate the COO- groups in polyacrylamide molecules, and the COO-/-NH2 groups in the
polyacrylamide solution establish hydrogen bonds with the water molecules. The hydrogen bonding extends to the
free water in the interstitial fluid as well as the thin layer of water on the particle surfaces. Fig. 10 shows a graphic
representation of the moisture content of the precipitated mud in several samples, which was also measured. It was
found that the mud moisture content dropped from 88% to 81% when the volume percentage of polyacrylamide
solution supplied increased from 5 mL to 20 mL. Following sedimentation, the pH variations of the various
samples were also measured and presented in Fig. 11. The pH of the clear water rose from 6.8 to 7.23 when the
percentage of polyacrylamide addition was raised from 5 ml to 20 ml. Fig. 12 illustrates the variations in the dried
sediment density in the samples with varying flocculant percentages. The density of the dried sediment dropped
from 2.4g/cm3to 2.377g/cm?® when the volume percentage of the polyacrylamide solution was increased from 5
ml to 20 ml, according to the data.

Conclusion: The muddy water sample was mixed with polyacrylamide solution, and the settling time was
recorded. The samples sedimentation graphs with varying additive percentages were created. The sample with five
ml of flocculant had the quickest settling time, measuring 39 minutes. The settling time was shortened to 10
minutes by adding 20 ml of flocculant. In several samples, the precipitated muds moisture content was also
determined. The moisture content of the mud dropped from 88% to 81% when the volume percentage of the
polyacrylamide solution was increased from 5 ml to 20 ml. The pH of the clear water rose from 6.8 to 7.23 when
the amount of polyacrylamide added was raised. An analysis of the variations in the density of the dried sediment
in the samples with varying flocculant percentages also revealed that the density of the dried sediment dropped
from 2.4g/cm?3 to 2.377g/cm?3for various solution.
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6- List of symbols

Time required for the sediment line to

tu (min) stabilize

my (g) Mass of empty pycnometer

m; (g) Mass of powder particles

Mot () Total weight of the set

my,o (g) Pycnometer water mass

Vh,0 )em®)  Pycnometer water volume

V; )em?) Powder volume

ps (g/cm®)  Powder density

W; (g) Initial sediment weight

W, (g) Weight of sediment after drying

XRF X-ray fluorescence spectroscopy

FTIR Fourier transform infrared analysis
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