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ABSTRACT

This study investigated improvement to sludge dewaterability and coagulation for sewage treatment plant sludge by
using sodium hypochlorite solution (NaOCl), ferric sulfate [Fe,(SO,)s] andzeolite. The specific resistance to filtra-
tion(SRF), chloride, pH and turbidity were used to evaluate the sludge dewatering behaviors. The results of study were
as follows : By varying the amount of NaOCl added the optimum result in terms of enhancement for pretreatment
occurred when 34 mg/l of NaOCl was injected. When the total solids concentration of the sludge was 10,000 mg/l, the
optimum ferric sulfate dosage for the sludge dewaterability was 150 mg/! and the corresponding SRF was 1.7x10” sec¥/

g. It was observed that injecting zeolite into

sludge was effective in improving the dewaterability of sludge.
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Table 1. Characteristics of Sewage Sludge

Parameter Average
pH 6.6
Alkalinity (mg/l) 230
TS (mg/f) 10,400
VS (mg/h) 7,200
SS (mg/D) 10,100
VSS (mg/l) 8,200
Cl (mg/l) 150

3 SpeAY g ast 59

(1) Funnel
(2) Joint 24/40

(3) Mass cylinder
{4) Pressure gauge
{5} Vacuum pump

Fig. 1. SRF.

Table 2. Characteristics of zeolite

Item (wt.%)

SiO, 69
AlLOs 15
Fe,O; 2.0
CaO 14
MgO 1.3
K0 2.5
Na,O 1.9
SO, 0.02
Ignite loss (1000°C, 2 hrs) 73
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Fig. 3. Effects of iron salts on dewatering.
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Table 3. Summary of b Value and R* Value at different dosage of zeolite

zeolite (g)
0 2 4
Fex(SO,); (mg/l) g lg 8 3g g
50 mg/l b 0.127 0.071 0.073 0.055 0.122
m;
R*(sec’/g) 9.4x10 3.2x107 2.4x10 1.3x10 2.4x107
b 0.064 0.062 0.039 0.049 0.075
100 mg/! 5 . 7 7 7 7
R*(sec’/g) 44%10 2.6x10 1.2x10 1.2x10 1.4x10
b 0.023 0.033 0.032 0.028 0.053
150 mg/l 2 7 7 6 6 7
R*(sec’/g) 1.7x10 1.5x10 9.8x10 5.9%10 1.0x10
b 0.021 0.026 0.026 0.027 0.045
200 mg/l 2 7 7 6 6 6
R*(sec’/g) 1.6x10 1.2x10 8.0x 10 6.5x 10 8.7x 10
b 0.018 0.022 0.019 0.020 0.032
250 Il'lg/l 2 7 6 6 6 6
R*(sec’/g) 1.3x10 9.3x10 5.8x 10 4.7x10 6.1x10

Journal of Environmental Health Sciences, Vol. 35(1)



1. srsdA g oldiato s X T 39, B
HstRA AT LS FAofela, olufe] Aot
H#FUTS 34 mghs VeI

2. & BRI Y TSHEE 10,000 mg/olgler &%
AR ARG kA 2E ) gk Leix]e) g4 3 pH
& Yl A9 FUEEE 150 mglel QAL BIA g
Ag= 1L.7X10 secyge)Hnt.

3. skpseixe) TSEEd] e vgR BANE &
B0 ered ¢34 588 wolzA Wi FUB

T2 a3 ekl

M
o

o2

1. Sung, I. W. : Treatment efficiency of complex waste-
water by Fenton's oxidation condition. Journal of
Environmental Health Sciences, 32(5), 446-450,
2006.

2. Na, S. M., Park, J. H,, Kim, Y. U. and Kim, J. H. :
Enhanced dewaterability and physico-chemical char-
acteristics of digested sewage sludge by ultrasonic
treatment. Journal of Korea Society of Waste Man-
agement, 22(7), 637-644, 2005.

3. Son, D. H. : Development of processes for treatment
of nitrogenous wastewaters by biological regenera-
tion of zeolite, Ph.D. Dissertation, Graduate School,
University of Seoul, 2002.

4. Lee, C. G, Hwang, E. J., Kang, S. J., Bin, J. I. and
Lee, B. H. : Reduction and stabilization of sewage
sludge by ozonation. Journal of Korean Society on
Water Quality, 20(3), 290-295, 2004.

5. Hwang, S. Y., Shon, J. R. and Lee, Y. S. : The effect
of ozone of the improvement of dehydration in treat-
ment of sewage sludge measuring SRF. Korean Jour-
nal of Environmental Health Society, 19(4), 44-50,

10.

11.

i2.

13.

14.

15.

& seeee gns

. Lee, J. E.

63

1993.

: A study on thermal dewatering for
improving the dewaterability of the municipal waste-
water sludge. Journal of Korean Society of Environ-
mental Engineers, 26(5), 601-609, 2004.

. Chang, G. R., Liu, J. C. and Lee, D. J. : Co-condi-

tioning and dewatering of chemical sludge and waste
activated sludge. Water Research, 35(3), 786-794,
2001.

. Nam, Y. W. and Park, T. U. : The characteristics of

VFAs formation from dewatered sewage sludge by
hydrogen peroxide. Journal of Korean Society of
Environmental Engineers, 26(6), 649-656, 2004.

. Kwon, J. H., Park, J. H. and Kwon, D. Y. : The

improvement of sewage sludge dewaterability using
H,0, and Iron salts, 2003 Academic Conference Jour-
nal of Korean Society on Water quality, pp. B55-
B38, 2003.

Ministry of Environment, Standard methods for water
quality, 2007.

Cho, Y. M. : Dewatering of digested sludge using
briquette ash as a filter aid, Graduate School, Seoul
City University, 1984.

Li, X. M., Guo, L., Yang, Q., Zeng, G. M. and Liao,
D. X. : Removal of carbon and nutrients from low
strength domestic wastewater by expanded granular
sludge bed- zeolite bed filtration(EGSB-ZBF)inte-
grated treatment concept, Process Biochemistry, 42,
pp.1173-1179, 2007.

APHA, AWWA and WEF : Standard methods for the
examination of water and wastewater, 21st, 2005.
Oh, C., Kim, Y. U. and Kim, B. 1. : Enhanced wat-
erability of sewage sludge by ultrasonic treatment.
Journal of Korea Society of Waste Management
19(3), 927-932, 2002.

Lee, B. H., Bang, M. H. and Kim, G. H. : Volume
reduction of waste water sludge using electrolysis.
Journal of Korean Society on Water Quality, 22(2),
264-270, 2006.

Journal of Environmental Health Sciences, Vol. 35(1)



