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Abstract

Since polyelectrolytes have been used as conditioners, conventionally only a single polyelectrolyte has
been added for sludge conditioning. However, the amount of polyelectrolyte needed for optimal conditioning
of sludge is very critical. Overdosing reduces the sludge dewaterbility.

In this experimental study, studge conditioning with single or dual polyelectrolyte was conducted to avoid
problems associated with overdosing. Single polyelectrolyte conditioning was conducted by one of cationic,
nonionic, and anionic polyelectrolytes. The dual polyelectrolyte conditioning was performed by adding one
polyelectrolyte and another one in sequence.

The dewaterbility of sludges were measured by SRF(specific resistance to filtration), TTFtime to filter),
CST{(capillary suction time) respectively. Additionally, parameters such as turbidity, zeta potential, viscosity
of conditioned sludges or supematant were measured to evaluate the changed characteristics of sludge by
addition of polyelectrolytes.

From the experiment results, it was concluded that single polyelectrolyte conditioning had a high
probability of overdosing, whereas dual polyelectrolyte conditioning resuited in a better dewaterbility and
less chance of overdosing. But, it was also found that dosing sequence in dual conditioning was very
important according to the characteristics of sludge. Parameters such as viscosity, turbidity, zeta potential
were found to be useful as a means of evaluating sludge dewaterbility.
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Table 1. Characteristics of sludge
Alum Sludge Sewage Sludge
TS(mgh) 18,000 ~ 25,000 TS(mg/L) 19,000 ~ 35,500
SS(mg/l) 18,000~ 21,000 SS(mgh) 18,000~ 34,000
VSS/SS(%) 34~49 VSS/SS(%) 42~-54
Zeta-Potential(mV) -3~-6 Zeta-Potential(mV) -10~-30
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Table 2. Properties of the polyelectrolytes

Viscosity (centi-poise)

Charge Type Parameter Charge Density (0.2% Sol) pH Specific weight M.W(x 103)

Cationic C-410P Strong 170 ~220 4~7 06~08 5,000
C-210PH Medium 140~ 200 4-~7 06~0.8 6,000
YCX-4 Weak 120~ 180 4~7 06~0.8 4,000

C-64 Strong 150~ 250 3~6 06~08 6,000~7,000

C-7650 Medium 150~ 280 3~6 0.6~08 6,000~7,000
Nonionic N-100P 40~80 6~8 06~0.7 12,000
Anionic A-331P Strong 200~270 6~8 0.7~0.9 15,000
A-601P Medium 190~ 250 6~8 0.6~038 14,000
A-501P Weak 70~120 6~8 06~0.8 13,000

A-342 Strong 170~280 5~8 06~0.8 12,000 ~ 16,000

A-338 Medium 170~280 5~8 06~0.8 12,000 ~ 16,000

A-1011 Weak 150 ~280 5~8 06~0.8 12,000 ~ 16,000
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Fig. 4. Zeta Potential vs. Single Polymer dose.
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Fig. 7. SRF vs. dual polymer dose(1:1).

ZH(&o] & +Hjo] & Ho] L& + Lol &)E A Hew
w AFE 2R A Ha 1 AW £3RY &
FAo] dte e Ao dadn.

£#7 a9 Yx YA (Fig. IDANE, &

ol &+ gol e, ol +ulole ZPFUAHE 7Y
2ol Zrlelriets HEZL $A KAHAW, 72 el

2% FQANE FYFe] 2HEF

& ode] Hxr}

613

Fig. 9. Zeta potential vs. dual polymer dose(1:1).

73 TR EH g4 4t deE He
Aoz #od.

od gxg FFF AF(Fig. 10)dH e BE =
3 FAolAM FUF 04%7HA & FA8) Fasta, 1
ojde] FEAME A €3 AFE Hlvk &
P4 ANEATs mtA R Fol 2+ Fol2, Fol
o] 23 FYAA 7P W ‘%E* H2o



Journal of the Korean Society of Water and Wastewater
Vol. 18, No. 5, pp. 608-618, 2004

e &89 g5 NS AT A 3AA 227 22

8
—O— A-338 +N100P(1:1)

7 | —m— N100P+ A-338(1:1) |
—A— A-338 +C410P(1:1)

6 —a— C410P+ A-338(1: D]
—0— C410P+N100P(1:1)

. —e— N100P+C410P(1:1)

Turbidity(NTU)

0 0.2 04 0.6 0.8 1
Polymer Dose(%)

Fig. 10. Turbidity vs. dual polymer dose(1:1).

o, 53], Fol&+ulol2 23 FUAM MF ¢2
& HE gro] vEsod, @44 AddFs A
%IXIO}%M.

¥ 259 284 $UAE FURE o Fgohe
HAYSELE 2 H38}5 8 (charge neutralization) 0] A|
T ME OE o249 nEA A F EFRE T
dtA HH e ol2A9 nEAL SHAE Aleld
g3t ZHe-gd o 7hl-€§}°] 2205 o] Fat
SRl doluth £ 25 28 84 Y
o2 J FHEFL 311‘1} XA 54, 4R
ER54, goel B40l e geld 4 Arh(Yus)
Somasandaran, 1996) ¢]9] A|@AWE EE &
219] g4 g 7ldste g wAYES &
HEH, Fo] A g o] 2A A FHAE =
 FUehe A% 04 299 Fol &) nEA 87
Aol 8 ZtmAge] dojy EEo] FAHY
(Langer 5, 1994; Lurie®} Rebhun, 1997). X3t <
oA 1EA A} Fo= sHE A YA
£ Alo]9 @247]751 °1"‘53 electrostatic attraction) o] Z+
EEREEEPEE SRR
=& Hlo| A9 E‘\L‘Z} SHAl oM = tnAF
(bridging)ol| el&ll & WANA dFAdd vt 23k
EEE AR FAA U] & EF0] YAPo BN
/o] gFE T

614

3
—O— A-338 +N100P(1:1)
25 |{—=—N1oor+a3380:1)
—A— A-338 +C410P(1:1)
—&— C410P+ A-338(1:1) }
—0— C410P+N100P(1:1) /.//
2 1 —e—N100P+C410P(1:1)

1.5

Viscosity(cp)

0.5

0 0.2 0.4 0.6 08 1
Polymer Dose(%)
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Fig. 16. Comparison of TTF.
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o ﬂZ]E'_P(CST 163%, TTF 13.0%, SRF 2.6 x 10"
m/kg), 1 o149 FAEQ 0.6% FUEAME CST
3332, 08% FYUENME= CST 5427 222X &
g x] 9] BAo] §43] d3E e Ao ekt
ol &3} Fol 29 2:1 2P, Fol2F Hlo] &
o 1:1, 2:1 Z2F FldA e 48 FYEAA CST
el Z+7h 13.9%, 15.5%, 123284 %_‘—’F%]ELE}
ol o e & F Uden, g4do] &

dose C-410P C-410P+N100P(1:1)

C-410P+N100P(2:1) C-410P+A338(2:1)

(%) CST(sec) TTF(sec) SRF(mkg) CST(sec) TTF(sec) SRF(mikg) CST(sec) TTF(sec) SRF(m/kg) CST(sec) TTF(sec) SRF(m/kg)

0.2 278 3141 6.8E+12 398 58.8 1.3E+13
04 16.3 13.0 2.6E+12 15.4 19.2 41E+12
0.6 333 356 1.2E+14 15.1 129 24E+12
08 54.0 845 19E+14 13.9 206 2.1E+12
1 79.6 1,112 27E+14 16.3 12.9 25E+12

36.8 532 1.2E+13 58.4 857  20E+13
17.6 483  9.0E+12 123 238 4.9E+12
16.1 146  28E+12 15.1 142  3.2E+12
155 174 3.3E+12 15.7 156 3.5E+12
16.9 186  3.6E+12 15.9 149 2.6E+12
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