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Effect of Microbial Activity by Using the Coagulants
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Abstract : Alum contained dominantly the monomeric aluminum species, and PAC contained the polymeric aluminum species.
Both Alum and PAC has been improved removal of TP with increasing coagulant dose. Coagulant used directly influenced the
microbial activity. Impact on microbial activity, the PAC was smaller than Alum. And impact on microbial activity and population
according to the return sludge appeared to be minor.
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Table 1. Characteristics of effluent of aeration tank at a A se-
wage treatement plant in Busan

pH Turbidity (NTU) Alkalinity (mg/L) T-P (mg/L)
6.9~7.2 15~30 100~120 2~35

e

Silicon plug

Oxygen sense

Magnetic bar

<)

Magnetic stirrer

DO meter

000

Fig. 1. Schematic diagram of oxygen consumption rate experiment.
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Table 2, Characteristic of Alum and PAC coagulants

Coagulant Al Conc, (M) AlLOs (%) Basicity(%) pH Density
Alum 196 8.1 - 290 1310
PAC 255 106 39.20 4.02 1237

Table 3, Al species contants of Alum and PAC coagulants

Coagulant  Monomeric Al (%) Polymeric Al (%) Precipitate Al (%)
Alum 98.0 12 08
PAC 66.7 28.8 45
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Fig, 2, Distribution of Al (Il) species for hydrolysis products of
Alum and PAC coagulants,

2.5

—.— Alum

2.0

1.5 1

1.0 4

T-P Conc. (mg/L)

0.5

0.0 T T T T
Oppm 30ppm 50ppm 70ppm 100ppm

Coagulant dose

Fig, 3, Variation of T-P with coagulants (alum and PAC) and
doses.
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Fig, 4, Variation of pH with coagulants (alum and PAC) and
doses.
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Fig. 5. Variation of turbidity with coagulants (alum and PAC)
and doses,
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Fig. 6. Variation of DO by time with various PAC doses,
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Fig, 7. Variation of DO by time with various Alum doses.
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Fig. 11, Variation of DO by time with various PAC doses for
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Fig, 13, Variation of DO by time with various Alum doses for
50% return sludge,

= 16 A

S

w 14

2

7 124

=

o 10

R

N

O 8-

(=2}

£ 6

~ —O- PAC (25% Return)

g 4 4 —@)- PAC (50% Return)

e - Alum (25% Return)

[72] 2 —l- Alum (50% Return)

0 T T T T T

0 20 40 60 80 100

Coagulant Dose (ppm)
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Table 4, Microbial populations

[tem Microbial populations (x 10%)  Remarks
Aeration Tank 119~178
Return Sludge 198~203
At 25% Return sludge 116~121
At 50% Return sludge 130~170

Table 5, Variation of microbial populations according to the co-
agulant dose

Coaqulants Return sludge Coagulant Dose Microbial
° Rate(%) (opm) populations (x 10%
0 121
50 146
25
70 117
100 126
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50 153
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25
70 103
100 139
Alum
0 130
50 210
50
70 195
100 216
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