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Figure 1. Comparison of dewatering times treated sludge with Alum, Chitosan, Alum-Chitosan and

Control Sample.
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concentrations and optimum pH.
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Figure 3. Amounts of moisture content of treated sludge with different Alum contents and optimum
pH after filtration.
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Figure 4. Amounts of dewatering time and Duncan results of treated sludge with different Chitosan
concentrations and optimum pH.
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Figure 5. Amounts of moisture content of treated sludge with different Chitosan contents and
optimum pH after filtration.
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Figure 7. Amounts of moisture content of treated sludge with different Alum- Chitosan contents and
optimum pH after filtration.
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Table 1. The effect of Alum, Chitosan and Alum-Chitosan treatment on sludge moisture content and
dewatering in compare with the control sample.

o S gy als sy ST O S e

(1053) ot L alis s AL Al toss PH e sl s
b £ slud . (Percent of dewatering . D )
( erce?]i;)ntsdzc?eeag;c}:ture time decrease in (Optimum pH)  (Dosage (ppm)) (treatment)
o ) |
: - comparison with
comparison with control) control)
i
0.66 37.63 5 800 e
(Alum)
s
367 73.60 7 90 S
(Chitosan)
O35S —p
3.84 78.53 7 70-600 S5 e

(Alum-Chitosan)

Yoo 00 b slaoles 5 ave dal s s edd Sl o i e 00 51 es Gilo Of
ML).:).A o.l.:: k_aL.p UTV}?JJ:":‘?J WL;GAS)}J&QL&.A k;wd\ o.l.il oJJJTY d}.,b- )b 4.:.:[.7

Al e B Y Ol b s Jlas w bogr e s o a8 5 BT Ol s Ol3S —p )

b L0l 53 edd lad slagad sdd Slo O g - g

Table 2. Filtered water volume of treated sludge in fixed times.
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Table 3. Decrease percent of color, turbidity and COD for filtered water of treated sludge than control
sample.
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Abstract

Background and objectives: One of the major problems in the industrial wastewater
treatment plant is sludge volume, which requires to providing economic and environmental
solutions. The use of natural compounds is preferable to the chemical compounds in the
sludge treatment process, environmentally. For this reason, experts are trying to find a
suitable material for replacement. Yousefi et al (2012) evaluated the efficacy of chitosan
natural polyelectrolyte as a coagulant to elimination of water opacity. The results showed
that chitosan has little effect on water pH and its efficiency is better in elimination of high
opacity.

The chitosan is one of the natural materials. The purpose of this study was determine of
optimal pH and concentration of the alum, chitosan and early preparations for simultaneous
use in a pilot-scale to improve dewatering sludge. Also, the effect of these treatments was
measured on turbidity, color, COD of water sludge Filtration.

Materials and methods: For this purpose, from determine of filtering time and measuring
of moisture content was used for assay of dewatered sludge capabilities. In this regard, 10
percent alum solution were prepared by dissolving 10 g from aluminum sulfate in one liter
of distilled water. To prepare of the chitosan solution, 100 mg from chitosan powder is
carefully weighed and dissolved by 10ml chloric acid 0.1 M and then its volume was bring
up to 100 ml. acidity of aqueous sludge adjustment by sodium hydroxide and sulfuric acid
in the range of 4 to 9. Afterward the constant concentration of alum, chitosan and chitosan-
chitosan was added. MI 50 dewatering time was determined by Buchner funnel, filter paper
and vacuum device and water content was determined by oven-dry.

Results: The results indicated that the optimal pH for alum, chitosan and alum-chitosan is
5, 7 and optimal concentrations 800, 90 and 600-70 ppm, respectively. By applying this
treatment in optimal conditions the best treatment to achieve the minimum dewatering time
is alum-chitosan treated with pH 7 and 70-600 ppm consumption. Also, the best treatment
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for reducing color, turbidity and COD of sludge filtered water is treated alum with
concentration of 800ppm and pH 5.

Conclusion: Dewatering time of the control and treated with alum increased with increase
in pH from 4 to 9. Dewatering time in about the samples treated with chitosan, especially
alum- chitosan showed less sensitive to pH. So, the alum treatment had little effect on the
color and COD at pH =7, whereas the opacity decreased to 24 percent. The chitosan had
highest effect on COD and then turbidity and color. Alum-chitosan treatment has a
significant impact on turbidity and COD.

Keywords: Sludge dewatering, Turbidity, COD, Alum, Chitosan
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