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The Effect of Ozone of the Improvement of Dehydration
in Treatment of Sewage Sludge Measuring SRF

Sang Yong Hwang, Jong Ryeul Shon* and Yong Sung Lee*
Dongnam Health Junior College
*Junior College of Allied Health Science, Korea University

ABSTRACT

This paper has concentrated on estimating the improvement of sludge dewaterability for the
application of ozone in sewage treatment plant sludge. The experiment for the study was conducted
by batch reactor, contacting ozone (5.0 g O./hr/l) to waste sludge and measured the Specific Resis-
tance to Filtrate (SRF) varying pH, pressure and reaction time of ozone. And then checked the

dissolved solids concentration of filtrate.

The results of experiment were as follows :
1. When the total solids concentration of excess sludge was 9,000 mg//, the optimum injection
rate of ozone was 50g Oy/hr/l, and then pressure was 50 cm Hg for the measuring SRF.
2. In the range of pH 3~5, the effect of ozone injection was excellent, but it was unsatisfactory
in the range of pH 9~11. Therefore, the ozone injection by acidifying pH level was effective
in improving the dewaterability of sludge.
3. It was estimated that the dissolved solids concentration of filtrate was increased in ptoportion

to the injection rate of ozone.

Keywords : Improvement dehydration of sludge.
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Table 1. Typical SRF values for various sludges

Sludge SRF (sec¥/g)

Primary 1.5~ 5.1X10%
Activated 1.0~10.0X10°
Digested 1.0~ 6.0Xx10%
Digested and coagulated 1.0~ 4.1X107

d71ek e e Feivhe A T
Uz qle) FeAEE STHIA cakedFE TPl
Ao glo] eow HAelg ¥ Hyshz Aol
fpAo|ch. e &2 AR FuleA] AbEhAl R A
o & e slsted A} For Fe,
MneoZ g M7, st A, HlAd AdA A

o & &¥Holrh. AlFxeld HE o= phe-
nol& A 7she, ABSe} 3h& A& 22} 33}
] Gollx o] 851, FelrE Helshe 4fole
22} e A 78S FNAIA HeA S
ARl g oglew, wheiglelel {U]EE fEL
Melgre 24 Aadkste] AR 9l

o|9} zho| gipERER F2iAw AT, 7igtedn}
AA)Ee] Sl olste] Mikslw, MK 4xi= SRF
(Specific Resistance to Filtration) ¥+ CST(Capil-
lary Suction Time)o 24 vielfic), dubzxog

T35S el SRF= e 1888 #l
F-oli}sle] cake uHE w HAIE & filter cake?)
et HAAE she? HikEte] o1 SRF
Frol whowd HKiFthe] vjwl SRF2] glo] =)
vhepiot,

SRFel| o sted stadg A& Helshd obga) go)?

oAzt Sl HAEH A)=ZE Falshe A °l
JEifi(laminar flow)dd o ##:%] Poiseville :£& =
8-

H‘J ﬂi

dv _ PsA 1

At m (R+R W
o1714, V  ojH o] Bol(volume of filtrate)
t . A]ZHtime)
A o 3bwd A (filtration area)
P iolgalel Aol Ajele) F <t
2}
n Do) mim
R, Ra © ¥ Ale]=(filter cake)e} FE]

dlt]olfilter media)e] ## ¢
2] &3

(1) KellAe] RE E 33k Alo)zo] oz v)¥
ghopan spAekd

Ro=r*w 2
A71M, w L AE FERApe] F/es) EwHA

* . Specific Resistance to Filtration
A@E KDl feAshd
dv _ PsA 1
dt n (*wHRw

of 2}z M} Ao| el xjQ] A dto) Zuj EEHEY)
T2 Aol A dejndria sl

&)

i @

B84 o] sh Mol 4] wre ATy PAIH o)1)
& AlRke] gelch 1eE R oos) Bl
7k toll sl 5y} zre] Fadxlch

wA=C*y (5)

oA714 C*:ojolel whelgAln AHE W
ERArE EAEAe] Ade2NE Ot O
o] vhehd 4= glek.

1 W
Cr= =
r1 1 1 Wi 1
(\ W, w. ) pi (1_ W, ) pr
©
o714, w, © oi3} Thead RN Foti/ A
8 de)
w. cake®l W &M% B
o o elstele) g
R@)ek 6y Gt HEshd
1_ ¢
v o v @)

Al & SRF9 7+ t/ve} ve B ez
o2l A4 7] 8712l be) gell o)ste] AHL)
X(NEHRE
_ Y]r*C*_
T 2A%P,

w2}

8)

Korean Journal of Environmental Health Society, Vol. 19(4)



46 Sang Yong Hwang et al.

2A%P,
*—_ "0 .h 9
nC* )]
v} ;t(9)~ A&, FHEmE shEE ¢ ¢
= glgtela] HRoivl g® ‘il o e o
T-AEo] °le°4 ) H o] ghel [EHAS shEet
Tz HS AER Aol sl M= [FHne
w3l s °'°’1LPL’r o] Aol A%l SRFs= 4
A2 Aolmel 4] s LElys Ad-"al 5]
F2]olr}. Galed- o]2] &A% A--gk 4

ol tfato] <

sy, Bt vl A gk JiyE ARgete] UsrHat gk
stof Alolziy B MU iz 4 o)At
gk 8y FEiEhie] w2 Alel =l digl B
Meapiel BE D)ol i sbet Arebels BW Rl

o} (1003} gro] EFshelch.
. 2A%Py
Y :V4nc—*—~‘ b (10)

z] o

el SRR sl ZAre] R
kel gl adqtell A Yeun %"% Jrefr) 2| Uwfz
etk allee) C/NHel -4 xio] s &

Aol glom, S i ke gglo R
F7) 2Nl o] A zE AFER QIR & L'HH e
i, s Mfeasa e SR Fgle
o, MRSt e] AT ; . QIR &
elzl e EEEE Y 5% 5T odoka
askar gl

wah As il e BYLUAIL Ao @

h=)
=
&

-\O

fri I
freFo] A& ZaiR|o st U R Rl Y
B 2 BRES el shdvk

%J\%&OH gk o 2p27) ] Bl 4], Mk
o] 7hak - zpelsz JRAT7E ohE 7] ol
M2 ohE o] gelol4 SRFgtel ot 718
A7 7F o] wfteebar ghol?

ool freiR|e] fivell ek BEERS ]lxle] f%
ez qlsbod MKEEe] vhwbz]m, pH7| AkAde)
u} SRFgte] sto}x Mgk} %ok Zrefv} pHo
ook §lxp=27)7F Zobd SRFEgHE golalvh
w3k F2] pHel A si#xp=27]7} SRF ¢ v+ 3}%|
ron, HaEA wE FRo|mHAHLS HiKel Al
vl e oy ®uEe] glok

Fksel el g ol xlelo] o1 pasivel ofsinl

Arelt FelASl BAES SAEE S
7152 SRFgle] 1&gk Zhaisiu} ool elgsh
el SREge: tlo]4 asha) g Aow et

sEool, Aol 4] 91Ael @ w SRFgke] sty
FRopl 2stul feldlE, oblelgeln Wi
R R Ty SR R
e pHel el aldel de ¥y So) glglow
k7h ofsivhas gk

el A A e el

a4 Ashrel A, 1A ke )i o)A
off ykAIgie]l pH7F o :;:.e_ S EU S S L R e
olekel ke MKhiel RN b A ‘ﬂ
afpolir WL elogivh mab dv)Al Ashr
2] 2ol A= gl A ] W) vl 2 ekl
FARUERR; Goll 4 258 o] 8 7 fol] ubay 7]

Hate] AkanE E wjelliz w]e] Wolrin} -y
715F ek, *§ ﬂ'ﬂl 7} wtob=m plant®} 7)o}
1A, kel B} Pl olsle] vl geo) AR )
FHol folalw, Bhfjfeelois AU} glong
(CHEsh, B RS Tl 217 o= el
#hol Qlrl”
X WM‘)H"“ gk o F2) kG888l Fof
Wl este] RISE }Q IrBfER 0] ol
olaff Ak o.Fo] iy pH7F vhe o 1
Pl w7t vlarA =g w) A, gzl B
o] MY Fly|3 P1 micelled 343l (?NQ
Bohs s = o] ol ols) AAELY
Fol i DH’F %::: o “re|in 27} H]ii
& o A=, glale] FEolr M Hhu)sle]
micelles é‘éé}‘ 2 OBEE UL, S
o) FkS TrolE Al frelx] g Aeks gb
Zickar ored A ok she- BER kA S w3k
EUIRf7E AR R Frele 4
ot = BERE AT di= o]9} vt AMS-
=

R. Davison¥& e
2z} gredalel A ]
F71ES S E0E Ao
T qlebar shedch

A el i &t T KEM A TS AE
o AMelshr @il WA=l HEe#] A
2| A HRKAE & 9] cake A ®S H A3} A)7]7)
A7 FFioE 9 EE AHEsle] 2. Euk-g-A 7k pres-
sure, pH #fbo) iz of 217he} SRF-E il s}
BKBRE rPrstal oluf HEKERS &5 e
of el M HEFo 2 &% M»&fﬁiﬁa'% i
= 2k

17] el ©AS Abfslo]
Ly ‘Sl“&*lil‘ﬂ, uhe| jo}e}
2| §ro 2 W Ste] A48

Korean Journal of Environmental Health Society, Vol. 19(4)



The Effect of Ozone of the Improvement of Dehydration in Treatment of Sewage Sludge--- 47

1. WERH %

LIRS 714 E A R 71 g o)
Batelek byl e ki

e gete] nkgv]
W= SR (EAAT T

A8
T

m!f,é.?oi] ;\}_G .5} kl 54 xl- /(] = /],AOL 'Zol } Q. ‘f ;’fg/}
d
j 3

25 FEE Wl
wpeh vhEuh B R BRAl- T FRel 50~80%
o]} Schonbein#:-& *H8-38Fed 5.0g O/hr7} #hy
sho] W) shelafelct

RoE B 41 200 mm, eo] 500 mme] f-i

B.7]o)] -1 2} pH A & xkx] oul A ¥] ulg- 7]
o]-g-afolomf A&k L]z 4rd- 1L5lolwduh B
e A ’H‘-?{P S=4Hoxalic acid) 8- ol
A7 5],04 0101 ol ,3: "'L_?‘] 1\],-1 &tjpflfslo 1Lx/(1 Q&
Efe] WAl g whieduh

SRF# %2sl7] 218k 313-of31%42]3= Bichner
funnel-£ %1% adapterﬂ - cylinderol] <4 s}ar
vacuum pump: A 2]&}el o, qt#AH3].g 989
2 kAl Al F bl ok S+ Whatman No.
1 of@}=]4+ xg-s}edc) Blchner funnel®] Pyfge
7eme] A& AHEERl e ek Alglv] o] 8-ake 200
m/ejch

e e s Rl S S b= R e P
s &AW C 3 i Aol dlE A E A
Fabod M gatt wbS el A A H PR A
F2 Al 710 Ab-2-3Red ek
01714 vhe i WHHE 18] 1.5 At
F H.S0,2F 1 N-NaOH &} e &2 pHE 3~
Lok aibAlA sbdE] E3bE]e] pHYT )
7)ol HAA o8& FRIAT7) Al ‘*0}01 =T
2k, pressure, pH 3ol w} u};xllm SRFH»—

E3alal olu] Ao 1EE Fhlk FA st o,
erofatel gt gael] disjix 4 2'{, 01 SRF&
boebprdd

H%
b 1
w e

oi: °F>

&
&
s

oo [‘JII s
o....

2

e

| FEZE JHEEE-S 20cm Hpg® 23
¥ 2 shabA 200 ml W3 5lo] BEHS
gkl A ] ZAAR o) 10m/E 7R
o AI7HE FAstden, ofav) 7)) vz 20
Zoloh 13- ¥ 2] of o] Wol] 7] K| atehi= F7HS
A A1ZEeR skadeh. SRFEAE g1k e
fRfi-& 5°Coll 2] 484]7F Kysishich

JHIB#HE funnele] Mol uiA] AHefiie] W3S
A ats] Asbslrvlh ool K $wWzedd
AeAE Agsted ZHAstelch HmAe HEE
Lol mhe} ke F- ofol el niFE FAste] KL E

ghodom, R
]

-;1] A}g]_oiq

a 1()"°C°il «1 w } 3 A
S [EfFHS, 2o = l
3 xlo 6]—{,'

A OEEel A AFEE ke M ERe BT o
9,000 mg/19) e.vd, SVy& 45% 12|31 ke pHe
7.20190ch Ah-E 5 18°Co) it

. #£ ¥ ¥

S )l o el Al o) MREES shetdd

I ‘”-'\ SRF & 8171 $18ke] SRFell gt o] &4
E4sg sl mokon] o) MR shed SRFS A 2]
g i,"*; u) 2= pressure, pH, Z1e]al 9.3 LHERE
fifell bt SRS AR #iMe o 2k

WA ERel Wff"’% AL S R R
SRFgtell ) 2)a= R | S kst 498 Fig
1,2 4 3ol 7z} LPEM%‘E%

Fig. 1ol 4] BE ol b gfieel %y By &
Bgbe Aol el e o 7 e, Fig 2°ﬂ*1
AR 50 cm HgitellA] 348 sk
A& oF = ek Fig 3ol B el *“"ﬁ?i
SRFgHE doba] MEARFrEC] Vil o = Uk

o)ate] A RE} SRFe £A& % Ko
23 50cm Hg olske] BEfo] A gtslcie AL
ookt

Fig. 42 B71& 30~76cm Hgel H$lel A of=]
7hR 2 A gl of kel Wijt tivE B
solth. Fig.4o] Zhzhe] BEhell tidh 2419 7%

S —

g | l

£ | ‘

= .

¥ |

e ® o ~.

E ) ¢ 00 @ — 1\

=2 o

= I

£ |

€% | [

5E | !

B

=8

E- A

0

A= |
5

50 100

Pressure (cm Hg)

Fig. 1. The effect of pressure on the dissolved solids
concentration of filtrate.

Korean Journal of Environmental Health Society, Vol. 19(4)



48 Sang Yong Hwang et al.

300
o 250 b
% ® o
=
.2
® 200 +
E . o\
= \\0

150

1 L

0 50 100

Pressure (cm Hg)

Fig. 2. The effect of pressure on the filtration time.

= 2
=1
%
X ©
U
5]
2 1k [ )
¥ /
[
w
.
0 -
0 50 100

Pressure (cm Hg)

Fig. 3. The effect of pressure on the SRF.

71232} kak bgke Table 20 vleluigdct.

Table 204 BEJjol Z7psbd 7187] bgto] =
otz & HoAFaL ek & Bljel He4=
oztell Hely A7HE Wol 48tk oalrt A9
B 75 Alelart gAdsle] Aol E7] A#bsld,
ghabgh S48 ol FH A AbgslmE byke ksl
2 sle] of leko] 40~50 mi<) W el 4] A Atel] 2)s)
A A slodr)

Table 3% oj2] 7} pHell~ KHERRIO, 48
Fefal)oll whE SRFANES] #5288 Aelgt 7o), Fig.
5€ ol & BIg Aolth Fig 594 B wiel ol

Seilel &g AAE wW pHYE EEtelw,
SRFgkel AA38] sraste] Mgakstee]l Folzich

I} bt 4 vl Al o R ko] Wkl whe)
SRF3kol Hinshs Hdake Holw, 2EFqlekedn
W S Moy 60F-oll4|e] SRFzhe .39
Fobxln] WARS Aot A% ubeslo] 1204,

[yt

1.5[—

t/v (sec/ml)

0571

0 50 100
Volume of filtrate (ml)

Fig. 4. t/v vs. volume of filtrate on various pressure.

Table 2. Values of b calculated from Fig.4 on va-
rious pressure (P)

1 PmHy b
1 76 0.010
2 60 0.011
3 48 0.012
4 40 : 0.013
5 30 - 0.014

Table 3. The experimental results of SRF and reac
tion time in the range of variable pH

LT

90 | 110

| .
1.4042 | 0.3576 | 0.5276
60 0.6894 109214103248 | 0.7844 |0.9876
120 0.647ZJO.SBGZ 0.3026[0.7826 0.9264
180 &ﬁ,%(; 0.8‘746 0.291410.687? 0.7_835

0 09832

*R.T. : reaction time.

180%0] =91-2 o, SRFZL2 oF7F vrolap} B ik
Heoll 412) SRFzt vlwd w 2&F9le) wFr]
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Fig. 5. SRF vs. O, reaction time in range of variable
pH.

Table 4. The results of solid concentration of filtrate
and reaction time in the range of variable

pH
. pH
)S.CF. (mg/mhHy 30 5.0 7.0 90 | 110
0 162 | 184 | 2.02 | 224 | 2.32
60 1.80 | 192 | 2.14 | 2.34 | 256
120 196 | 224 | 226 | 238 | 2.76
180 198 | 248 | 240 | 244 | 292

*D.S.C.F. : dissolved solids concentration of filtrate.
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