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Efficient Treatment of Sewage Sludge by Effective Microorganisms
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Dept. of Agricultural Chemistry, Kyungpook National University

Abstract

This study was conducted to evaluate the effects of microbial inoculation on sewage sludge
composting. The number and species of microorganisms in sewage sludge sampled on February were
higher than those sampled on August. The composting of sewage sludge is inhibited by the
polyacrylamide cation, which was used as a coagulant and konown to repress the growth of
microorganisms. The growth of all microorganisms was inhibited by the addition of the polyacrylamide
cation at a concentration of more than 0.8%.

The species and viable counts of microorganisms were observed to increase during composting
sewage sludge by inoculation of the effective microorganisms and addition of the pine tree sawdust as
a bulking agent, compared with those without inoculation.

A variety of organisms in compost(sewage sludge plus sawdust) were observed after composting for
30 days, such as Fragilaria sp., Proales sp., Vorticella sp., Schizothrix sp., Anabaena sp.,
Zoothaminium sp., Epstylis sp., Arcella sp., Balantidium sp., Actinophrys sp., Synedra sp., Euglypha sp.,
Ulothrix sp., Anacystis sp., and Clostium sp.

Key words : effective microorganism, sewage sludge, compost, polyacrylamide cation
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Table 1. Combination of raw materials for
sewage sludge composting.

Sewage sludge  Bulking agent* B

@® ® (ml)
Run-1 500 0 0
Run-2 500 0 60
Run-3 500 500 &0

* Sawdust of pine tree was used as a
bulking agent.

** EM, culture broth of effective microorganism
which was composed of bacteria(20m),
veasts(20mf) and molds(20me).

Table 2. Physical and . chemical properties of
raw materials.

SeWage sludge  Sawdust
Water -content(%) 80.1 8.1
Total solid(%) 23.6 924
Total carbon(%) 19.1 46,7
Total nitrogen(%) 2.1 0.4
C/N ratio 9.3 1333
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Table 3. The number of microorganisms in
sewage sludge.

. cfiyg of dry sewage studge
Medium February August
Trypticase soy agar 21x10° L6x10°
Yeast extract-malt extract agar 50%10° 27x10’
Peptone-glucose-yeast extract agar 54X 10 15x10°
Potato dextrose agar medium 10X10° 23x10°
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Table 4. Effect of polyacrylamide cation on the
growth of microorganisms.
PAA conc(%)  E coli IMI9  Bacillus sp.
0.00 +
001
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0
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030
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L0 - — -
+, growth ; T, retardation for growth : —, no growth. :
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Table 5. The number of microorganisms in
sewage sludge after composting for

30 days.
. cfufg of dry sample
Nedium Rol  Rn2  Rmd
Nutrient agar e T8X10°0 &7x10’
Potato dextrose agar none  35x100 &x10*

Yeast extmactmalt exiract agar  none 46X 10°

s1xic’

* Less than 10 colonies(cfu/g) were observed on nutrient.
potato dextrose, and yeast extract-malt extract agar
plate.
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Table 6. Physical and chemical properties of
the compost of sewage sludge in
Run-3.

Wi TS TC TN PO CN Metl(ngko
oW % % () (fd mo e QA G G B
Il 574 580 393 21 67 186 8243 77 08 01 13
Frad 433 524 264 19 56 139 28043 76 08 01 13

TS, total solid: TC, total carbon: T-N, total nitrogen: C/N, carbon
per nitrogen ratio.
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Ist day after 30 days
Fig. 1. Fragilaria sp. in Run-3(xG00).

Ist day after 30 days
Fig. 2. Proales sp. in Run-3(<600).

1st day after 30 days
Fig. 3. Vorticella sp. in Run-3( X600}

Ist day
Fig. 4. Schizothrix sp. in Run-3(x600).

after 30 days
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