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Solubilization of Sewage Sludge by Inoculation of Lactic Acid Bacteria. Yang, Hyun-Sang, Jung-Eun
Lee, and Eun Young Lee*. Department of Environmental. Engineering, Suwon University, Suwon 445-743,
Korea ~ A new approach to the solubilization of excess activated sludge by the inoculation of lactic acid bacte-
ria was studied to reduce the amount of sludge produced in the activated sludge treatment process. Aerobic
microorganism in sludge was lysed in anaerobic condition and the cytoplasmic substance eluted was utilized
as a carbon source by lactic acid bacteria. On the basis of sludge solubilization efficiency, Lactobacillus brevis
and Leuconostoc mesenteroides subsp mesenteroides were selected the best candidates among five kinds of
Lactobacillus sp. and seven kinds of Leuconostoc sp. The sludge solubilization efficiency by heterofermenta-
tive lactic acid bacteria was more efficient than that of homofermentative bacteria. Initial value of soluble
COD (sCOD) was 1050 mg/L at the initial inoculation time increased to 3070 mg/L (192% solubilization) at
96 h of the incubation time. The inoculation of lactobacillus brevis to the sludge resulted in 2824% increase in
sCOD value after 96 h of incubation than the control experiment. Leuconostoc mesenteroides subsp
mesenteroides showed 152% increase of solubilization and 30% increase of S-COD/T-COD on 96 h of incuba-
tion time. Considering the increase of S-COD by the inoculation of Leuconostoc sp. on 24 h, 10% inoculation
of lactic acid bacteria to the sludge was most effective.
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Table 1. Lactic acid bacteria used in the experiments.

Nomenclature KACC Test

No. No.
Lactobacillus amylophilus 11430 A
Lactobacillus brevis 10553 B
Lactobacillus casei 12413 C
Lactobacillus plantarum subsp. plantarum 11451 D
Lactobacillus plantarum 10552 E
Leuconostoc carnosum 12255 F
Leuconostoc lactis 12305 G
Leuconostoc mesenteroides subsp. mesenteroides 10770 H
Leuconostoc psudomesenteroides 12304 I
Leuconostoc citreum 11860 T
Leuconostoc fallax 12303 K
Leuconostoc mesenteroides subsp. dextranicum 12315 L
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Fig. 1. Changes of S-COD in the sludge by the inoculation of
Lactodacillus sp. @, Control (non-inoculation); O, Lactobacillus
amylophilus (A); V¥, Lactobacillus brevis (B), A, Lactobacillus
casei (C); W, Lactobacillus plantarum subsp. plantarum (D); O,
Lactobacillus plantarum (E).
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Fig. 2. Comparisons of the solubilization of sludges sampled
from three different sewage treatment plants. @, A-plant; O,
O-plant; ¥, S-plant.
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Fig. 3. Effect of the metabolic types of lactic acid bacteria on
the sludge solubilization. @, L. amylophius (A); O, L. brevis (B);
V¥, Leuconostoc sp.
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Fig. 4. Effect of the inoculation of the various strains of Leu-
conostoc sp. on the increase of S-COD sludge solubilization. [,
Leuconostoc carnosum (F); W, Leuconostoc lactis (G); N,
Leuconostoc  mesenteroides subsp. mesenteroides (H); B,
Leuconostoc mesenteroides (1); B, Leuconostoc citreum ().

microbubble ozonationg- ©]-4& ¢, &8 A 0.16¢
0; g TSS7HA| EMAAE 9 €349 S-COD 7=
15- 31%7HA 9H13). Chu o] AH-3F £2%]%= T-COD
Zkel 3500-5000 mg/L$3 2.1, S-COD¥E 60-100 mg/LEA
fARE 3 Bolvh 7189 @ Qe BE FA 0] 1)
5 okl AAAH vlans o), £Bix]) 78Sk &
£ 40-50%% 4717] *1=5det. Eskicioglu 5(2007)%] 4
A 259 229 A4 50-96°C] 34 SCOD/TCOD
9] ZTW1E(%)°) 9+1%-24+1%FTHT SHH17]. af2bA, &
ATollrel 2 FeAde] SxofA e} e 2 sHe3)
A TEL d2 AL wlg Sl & 4 9l

L. mesenteroides subsp. mesenteroides?] FHEzioz
2ol &2iX[e| 7k2st

ke A 783l 7P E3EQl Leuconostoc mesen-
teroides subsp. mesenteroides®] <& X|el o & H =S
5%, 10%, 15%, 20%, 25%(vIv)E 2te] S Fof £2|2] 7}
£38-& dolrr] ¢35 S-COD, MLSS, pHE A 83t}
AP 27] 2470 fARFE HE3 3 2E 9677
e 43l vl mETh(Fig. 5(a).

vtEEe X Wol| Leuconostoc mesenteroides subsp.
mesenteroides®] AEHFS QEIsle] £ M43 ARE
A A3 2] v 42719} S-CODE 58 mg/Lel L, ¥
718 Z27NA 2447 WA F Ak HEEs At
T HEeFo] 571l webM E8jA] ol f7189 o
F7HRI2E S-COD9| = =3t TS & 5 ek A
T w2 SR 3 S 964 7HEt AE g

EFFECT OF LACTIC ACID BACTERIA ON SLUDGE SOLUBILIZATION 237

4000

Inoculation

-~ 3000 l/

=

oD

£

S’

[=

Q 2000

9

175]

1000

Time (h)

20000

‘1’ Inoculation

18000

16000

14000

MLSS (mg/L)

12000

Time (hr)

Fig. 5. Effect of the inoculum size of Leuconostoc mesenteroi-
des subsp. mesenteroides on the sludge solubilization(a) and
MLSS(b). @, Control(non-inoculation); O, 5%(v/v), ¥, 10%(v/
v); Y, 15%(viv); B, 20%(v/v).
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