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Abstract

The change of the microbial community structure in excess sludge of different sewage treatment plants
by ozone treatment was investigated by quinone profiles, The resulting ozone dosage ranged from 0.1 to
0.4 g0,/gTS. in terms of overall siudge reduction, more than 50% reduction of the total sludge mass could
be achieved by ozone treatment at 0.4 g0,/gTS. Quinone concentration and type in sludge of different
treatment plants were remarkably decreases with increasing ozone dose. Ubiquinones(UQs)8, -10 and MK-
8 were stil remained in the ozonized siudge at 0.4 g0,/gTS. The results of this study showed that the
remaining microorganisms belong to UQs-8, -10 and MK-8 were difficuit to destruct cell membrane or wall
by ozonation. Fecal Streptococci and Salmonella were not detected at ozone dose of 0.2 g0,/gTS, but
Fecal Coliform was not detected at ozone dose of 0.4 g0,/gTS.
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Table 1. Characteristics of recycled and activated sludge for

different sewage treatment plants
ftems (mgh.) Sludge #1 Sludge #2 Slidge #3
TS 6,880 4,710 3,320
VS 5,180 3,810 2,480
TSS 6,479 4,683 3,067
VSS 5,033 3917 2,433
TCOD 10,920 7,620 5,220
SCoD 90 " 240 90
LEFYUY @0y TS)=

%7] %L air/min)

X 9 EFYF E(g0y/L air)

ETe®)
100

SS(g/L) x &R FH (L)

X 34 &A1 3} (min) (1

HeB2%x(55)8 CODE Standard Method
(APHA, 1998)9fl F3lo] 273 &gich.
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oz Belslr] $is] Sep-Pak® Plus Silica cartridges®
o] £33} 31 HPLC(SPD-MI10A, Shimadzu Co.,
Japan)$} ODS & # (Migheysil RP-10, 4.6(1D.) x250
mm, Kanto Chemical Co., Japan)& o]-83ld EA&}
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UAeg 27 AEsty) A8 BEEEE AMREY
.

Wi nME F Semonellae BBLY SS Agar,
Fecal Coliform& bioMérieux?] COLI ID, Fecal
Streptococcus= DIFCOS] Azide Dextrose Broth$}
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Flg. 1. Reduction of excess sludge due to mineralization and solubilization of the sludge treated by ozonation (0-0.4 gO/gTS).
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Fig. 2. Effect of ozone treatment on the SCOD/VSS of different
sludges.
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Table 2. Composition and concentration (nmol/gTS) of quinone

¢] SCOD/VSS Hl= @ &3] %o] 0.2g0,/gTSHA &=
F7ehe AES Jehlidoy, 5 2 2F SN
< Aadte %S Jehifld ol 2 2F U0
7t we o&d) g &89 B2 AA4H
4T gade 487 23 E) EY Rez
AEEY, 2¥BE J|EF TN e EAsk o)
7148150 Z719 SCODe AEea g2 34 &
agoE 8o 7t5T oz FUHJemZ (%
% &, 2002a; 2002b), ¥ A7) AAZRE HE
HA eEANY ¥ AFTNE BN AaAA 2F
o gadoz o] &3w 9E2FUFS 0.2g0/gTS
E FYste Aol AHAA Ao g AlgH).

3.2. @EHzlo| o8t @AAXY o|METHTE
of s}

B AN AHSE 2 ANy e B By

selAe) sl 0 2FAF Walo] BE &HAY o

Quinone type Sludge #1 Sludge #2 Sludge #3

o 0.1 0.2 04 0 0.1 0.2 04 0 0.1 0.2 04
Ubiquinones
ua-7 16.0™ - - 187 35 - - - - - -
uQ-8 1648 125 1.0 0.2 3043 712 315 24 1729 589 232 10
uQ-9 459 59 25 20 423 86 33 04 313 83 35 0.5
uQ-10 951 48 09 0.3 1456 324 121 1.1 680 213 7.3 0.3
Menaquinones
MK-6 304 20 0.2 - 788 149 50 - 410 1441 5.3 0.2
MK-7 653 15 0.2 - 831 85 28 - 504 118 41 0.1
MK-8 313 20 04 - 267 54 25 0.2 275 99 45 0.1
MK-9 8.1 0.5 0.2 - 35 06 0.3 36 1.0 0.5 -
MK-10 6.7 0.1 - - - - - - 158 24 08 -
MK-11 73 0.3 - - 137 05 - - 107 15 0.8 -
MK-6(H2) - - - 168 6.8 - - - - - -
MK-7(H2) 9.3 0.7 - - 263 29 - - - - - -
MK-8(H2) 327 28 03 - 338 85 37 - 166 65 0.3 -
MK-9(H2) 111 1.0 - - 150 38 1.7 - 8.6 4.1 1.0 -
MK-10(H2) 2.1 - - - - - - - - - -
MK-11(H2) 2.1 04 - - - - - - - - - -
MK-12(H2) 5.2 0.8 - - - - - - - - -
MK-8(H4) 395 33 0.3 - 570 941 38 - 60.1 212 76 -
MK-9(H4) 11.0 13 04 - 330 66 25 0.2 228 96 23 -
MK-10(H4) 264 09 - - 59.7 95 38 0.3 476 88 4.0
UMK 112 134 220 - 114 150 181 639 089 098 109 464

*: Ozone dose (gO3/gTS), **: nmol/gTS, **: not detected
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Fig. 3. Variations of Salmonella, Fecal Coliform & Fecal Streptococci at different ozone dose
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Fig. 4. Variations of UQ-8 and MK-9 contents at different ozone dose.
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