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Enhancement of Sewage Sludge Dewaterability by H,0,-Oxidation and
Mixing with Paper Sludge
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Abstract

Industrial and municipal wastewater treatment plants produce large amounts of sludge cakes for final
disposal. This problem is an inevitable drawback inherent to the activated sludge process. Both the
reduction of the amount of sludge produced and improvement of its dewaterability are presently very
important issue also in Korea. So many pre-treatment processes have been developed in order to improve
sludge dewatering efficiency.

In this study the effects of hydrogen peroxide and paper sludge mixing processes were considered as
reasonable alternatives to enhance sludge dewaterability. The CST of sludge was significantly decreased,
and dewaterability improved by hydrogen peroxide oxidation treatment. The optimum dosage of hydrogen
peroxide was proved to be 10mg/gTS (when TS of sludge was 2%) with the conditions of pH 4 and only
1~2 minutes of reaction time.

The mixing of paper sludge with sewage sludge was tumned out to be very effective in reduction of sludge
cake; 30% of sludge cake reduction was accomplished. Optimum mixing ratio of paper siudge was about
30%(v/v). This process also could save 25% of polymer to be required.

These two alternatives are somewhat realistic, but it was concluded that paper sludge mixing process
will be the best choice.
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(Eriksson %, 1993),
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Fig. 1. Schematic diagram of CST.
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Fig. 2. Filter press for Lab. test.

1000
800 -#- Industrial
-0~ Municipal
g 600
s
S 400
200
0 L t 1 1
3 4 5 6 7

pH

Fig. 3. Effects of pH on CST when sewage sludge was treated by
10mg-H,0,/g-TS of H,0,.

dFm glen, oy FHAsgs dshirge v
pH &, A xA o] FofA& A
% pHe 3~52te A9+ A7 (Henr, 1996)54 Y
e AFS Jeia ot

olg| g Ao da Adoz &eix ol EA3}
€ FE4E0] AA ] o3 e pH dHelA &
22 Fo2 £&Ho| Astyid o3} kg
2771tk AL (Eckenfelder S, 1994)28E &
Aol M e QAR A7IE AA] A g el &
AW 3% AEE EMsA

o iy

510



YOI ZRYA] =0

AN - 4¥E - AEE - 3G - AN 183 4% pp. 508-514, 2004
1000 600
500
800 -# Industrial
.. 400 ici
600 # Municipal 7 Optimum dosage 0 Municipal
£ 5 8 Industrial e 300
=8 | n
& i O
400 - 200
200 106
20 0 ”« 0 L -
30 i
oiiluim.'““““"”\“‘ 0 5 10 15 20 25 30 35 40 45
Cu Zn Cd Cr As Hg Pb Fe H,0, dosage (mg/g-TS)
Fig. 4. Heavy metal concentrations of municipal and industrial  Fig. 5. Effects of H,0, dosages on CST under the optimum pH (=
sludge. 3.5).

2 A3, Fig. 40 Ve ule} o] W8A 9 2%
A E%F Fe, Cu, Zno] o} THE 0] glglon E3
TRA sreaAe 34 et AR v
A Yeltth 5%, Fe, Cu, Zn AT 29 &
Fol sl Fol FAY BE, 2o BEE 850
mg/Lel 28t}

olgig AgA Y FTHA e Ty T2
o} B¥Ae] Aol& Fig. 39| Ao 2HAor w
¥o] CST gt 24 719§ Aoz g}

kA pH €l ol8 3 £¥A] Fo] F&4 o)
EAE o8 patsled Abgiekgo] v) ¢ @)
dojdehe Aol gels it
Fig. 5& #sted FUF Al ©& CSTe
B3 Ve itk &3] (control) 8} CST g
< FFA 209, BEA I} 5900122 FAA I} A
Al B} 3uj bkl gide] Fohe A #)
7} 7bestt. pH352 23 E Algd A4
FUgo oet CST kol §43 Zad dAxz iy

T4l A FREE ¢ dden, limg/g-TS
ol FAlele CSTY ¥37t A gle Aoz B
of B3 FUHFL 10mg/g-TS F=Q Aoz gay
At

Fig. 62 334 €&l diste] atsisa 79
F9 F7t €8 AR vAE 9L ZAE
Aot} Batsteh Fl o] SUlgEE YA o)
A3 Frkste AL & F Aoy, 1043 oy
He A7) A9 gase dHE Holx it} &

&
=5
-

&
K

51t

Ht/Ho

| Hi0, dosage (mg/g TS)

0.7 -0 438 :
L 1095 -#-219 :
i-0-4318
0 2 4 6 8 10 12 14

Time (hour)

Fig. 6, Effects of H,0, dosage on the settiing of industrial sludge.
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Fig. 7. Effects of H,O, oxidation time on CST (pH 3.5 and 10mg/g-
TS of H,0, dosage).
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Fig. 8. CST curve and optimun ratio of paper sludge when mixed
with industrial sludge.
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Fig. 9. Moisture contents of industrial sludge cake when mixed with

paper sludge.
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Fig. 10. Conceptional expianation of H,0,-oxidation process to
produce lower water contents sludge cake.
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Fig. 11. Conceptional explanation of paper sludge mixing process
to produce lower water contents sludge cake.

A FYo & v 45717t s E v, BF A4
A& tha golxitta & & 9o},

2) AR &A RS TF

OF ==

FAslea A3 e 2o e

@&z

AN g EFPEE 0%E HE 4%, &
ZM EF2E FY9HE 58 7% dEedyyn
90E(TS 715 28€/L) o] et F+& 60%2 A
A& A 30E/Y(TS 7)& RE/L)E EFslofo}
Cia=2

E¥z AFANTE 0E22 39S 3%, &
6.5m’ FE9] §Folojol 31, A= & gle] E¥
£ 98 VA4 2YEAst 48 AeE g
FES &) olFoR F VIR FUEN A %
A &3 A 120kg/d (kg/E-TS)o] FUHA €t
(TS 71¢2.2 slgeix] 2883 AR &R 12E0]
EFEO % 4080 HeHolok sz A
120kg/d o] Y5 oo} Fir})

® g4l

A e 7189 HEZYAE o431 =
1, g5 €8x dEE 7% 2 2 1208/Y
o geesAst dAsA o

ol del ANERE e 40E/4 (g
80%)°] LAFE NES FH 0E/L(FFE
60%)¢] AR & At EFEH, 1208/49
22 AolZE YHAFIBRE S0E/YU(2F 30%)9

A

k-3
-3
)



Journal of the Korean Society of Water and Wastewater
Vol. 18, No. 4, pp. 508-514, 2004

segiAl 44 S

A Fastr Ay g AA g A RS ¢ A7

HA Aol A F Azde] €t BrHd + 3l
o

£, AAEHAY EFE AHA G 71EFT
BolX e gegeA] Aol HYF 1408/Y B}
E O 3Tl 208/L (S 14%) 9] ¥I& 2 FAEA
gof, A7EEAY AXEHA AL ¢ ArEA
HES AL FRE AP dAAL AF+-E &2
A Aeola Aike] Aol of g wpgA gt FAol2 &
T Ao

4. 2 B

strEeA] g44 Jfuete g AAg Zitsls
A Mg AX&ex] TS g dT7E §3}
o g3 2 AES AU,

1 sk etz dg 2y g4 AR
A CSTS Aol 433 Addte 238 2
o9, pH 429 23 9 F3o FUHe FFul e
A Fol AdEuE FF <A g4 Aol 2
A 719 & gl tigte] € F ke 7hedde] &
A=A

2. st g A7 22AM S AR LA E A
vl 2 st g9 A%, seeAns g

At 2o A FAFE IA SUA=(25%
F) R v §58(67%)9 €£3A Aolart 4
A &) FAAUTG. Bt oh e AA & A
E38he A9 €A Aoz Tl o Atk

m(m 2 ol rlr

E Aol =g

3.2 AToA AAE Sabstea Ak g A
1€8A] EFEF BF 95482 &4 Ale 2
F HAFIAT, @ e, BAY & 2
o, AAEHAA EFEETL o BB didelgs
AEE A3

N

Atel 2

o

B AFE 20029 AV e/ R AlE 9] AY
o2 o|Fojz o ojo A=Yt}

o

rak

—
A

T8 9 (2002) 2EF 2o o mAEFEE|R 9
A 2] B4, 7 Korean Ind. Eng. Chem. 13, pp. 728-734.

AR (2002) A EA AL

Dulin B. E. and Knocke W. R. (1989) The impact of
incorporated organic matter on the dewatering
characteristics of aluminum hydroxide sludge, 7 AWWA,
pp. 74-79.

Eckenfelder W. W. Jr. and Musterman J. L.(1994) Treatment
and pretreatment requirements for industrial wastewaters in
municipal activated sludge plants., Waz. Sei. Tech. 29, pp.79-
88.

Eriksson L. and Alm B. (1993) Characterrization of activated
sludge and conditioning with cationic polyelectrolytes, Wat.
Sci. Tech. 28, pp. 203-212.

Henri Roques(1996) Chemical water treatment principles and
practice, VCH Publishers, Inc., pp. 504-516.

514



