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Abstract
Woater sludge management is one of the main problems facing water and wastewater

companies. Disposal of conditioned sludge by chemical polymers is restricted due to the health
and environmental effects. Recently, the use of natural polymers has been investigated to reduce
the side effects of chemical polymers. In this study, the effectiveness of Moringa Pergerina seed
as a natural polymer in the conditioning of water treatment sludge has been studied. In this
study, sludge samples from the Tehranpars Water Treatment Plant were taken daily from the
sedimentation tank. Sampled sludge conditioning was performed using jar test by Moringa
pergerina powder dissolved in salt water (1N NaCl). Optimization of three important factors in
the jar test, including mixing speed, mixing time and optimum dosage using the Box-Behnken
Design, Response Surface Design Method (RSM), was performed in Design Expert software.
Results: The minimum capillary suction time (CST) and specific resistance filtration (SRF) was
obtained at 30.294 and 6.19x1012 m / kg respectively under optimal conditions. The results
were obtained in terms of speed and time of mixing 50 rpm and 3 min, 250 rpm and 100 s with
an optimal dosage of 5040 mg/L of Moringa Pegerina dissolved in salt water and a desirability
index of 1.000. The best effectiveness of Moringa Pergerina for sludge conditioning was
obtained in acidic media. Under optimal operating conditions, SRF and CST relative to the
initial conditions of the sludge were reduced by 75% and 42%, respectively.

Keywords: Natural Conditioner, Response Surface Methodology, Sludge Processing, Water
Management, Moringa Pergerina.
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Fig. 1. Flow chart for the methodology of the present study.
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Table 1. Characteristics of raw sludge from Tehranpars water treatment plant pulsator sedimentation tank

Parameter Range Average Method of analysis

Total solids (TS, %) 1-2.5 1.48 Standard method (2540 B)
Volatile solids (g/kg TS) 75-90 80.18 Standard method (2540 E)

pH 7.45-7.89 7.61 JENWAY-3510 pH meter
TTF (s) 908-1350 1140 Buchner funnel

SRF (X 1013 m/kg) 2.29-3.04 2.59 Buchner funnel

CST () 36-60 51 MRCST apparatus, reservoir with

18 mm in diameter
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Time
Factor Name Unit Type Subtype Minimum Maximum Coded Values Mean Std.Dev.
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Response Name Unit Obs Analysis ~ Minimum Maximum  Mean Std.Dev. Ratio  Trans Model
. Squarc :
R1 50cc S 39 Polynomial 59 134 98.7436 18.9788 2.27119 - Quadratic
(0]0)
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R3 TTF S 39 Polynomial 213 475 354282  66.4835  2.23474 None Quadratic
. 6.3104E+ 1.43535E+ 1.05632E+ 2.0012E+
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0.12 0.13 0.13 012
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Table 3. Optimized solutions.

Number R,alfid S,lo,w R?lfid S,lo,w Dosage 50cc 70cc TTF SRF CST  Desirability
miting  mixing  mixing  mixing

1 250.000 50.000 100.000 14.997 68.664 58.584 114.879 204.944 619676519382 30.294  1.000
2 250.000 50.000 99.960 15.000 68.750 56.540 114.772 209.734 618996469659 30.291  1.000
3 249.997 49.999 99.961 15.000 70.544 55.524 112.641 205.554 605258291224 30.177  1.000
4 249.935 50.000 100.000 15.000 70.855 55.431 112.478 205.217 604019324769 30.166  1.000
5 249.999 50.000 100.000 14.991 68.965 56.341 114.349 208.915 616410607139 30.267  1.000
6 249.905 50.000 100.000 15.000 75.496 56.360 116.087 211.742 619364053342 30.223  1.000
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