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Change of microorganism amount and species in
SBR reactor enriching denitrifying phosphate bacteria

ZHOU Kang-qun, LIU Hui, SUN Yan-fu, LIU WANG Bao-e, ZHOU Yi-pin

(Department of Environment Science and Engineering, Zhongkai Agrotechnical College, Guangzhou 510225, China)

Abstract: Based on the DPB(denitrifying phosphorus removal bacteria) principal, the SBR(sequencing batch reactor)
reactor was used to enrich DPB. The change of microorganism amount and species during different phases were studied.
The result shows that the amounts of PAO(phosphate accumulation organism) and DPB increase 94 and 75 times,
respectively. After the second phase, the routine PAO and partial actinomyces are eliminated. The change of SV(sludge
setting ratio) provided the indication of the bacteria change. The amount of nitrate and nitrite bacteria during the aerobic
phase is larger than that of anaerobic phase. The amount of nitrite bacteria decreases 0.63 times but the nitrate bacteria
increases 19.3 times. The amount of denitrifying bacteria and PAO is more than that of DPB. The amount of denitrifying
bacteria rises first but then drops. The routine denitrifying bacteria are eliminated during the second phase. The reactor
has some zymogen and acetogen, but no methanogen bacteria. After enrichment the species of PAO are reduced and
concentrated. DPB includes Pseudomonas spp/ Corynebacterium spp /Enterobacteriaceae spp and Staphylococcus spp.
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Table 1 Composition of waste water used during

experimental period

/(mgL™)
COD 150~378
BODs 80~235
NH; -N 10.2~21.5
PO} —P 3.8~6.8
TN 12.4~51.2
TP 4.8~9.3
pH 6.8~7.4
132 SBR
A%Y/O
133
1 (
3.5~4.0 g/L) 1 SBR
2 SBR 3
NO3 (DPB)
168 1
/ 20
2 /A
103 ( COD
1 )
(
n(NO3 -N):n(PO; -P)=2:1 )
3 /o 45
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NO; -N
SBR COD 5B-1
1.3.4 pH 98127 pH
a.
[7]
b. 1 2
[7] 2.1
C (8] 1 2
2 3
14 2 1
1.4.1 7.2x10°  /mL 6.8x10’
133 13.4 /mL 93 PO -P COD
3 63.4% 51.8%
MPN 79.6%  98.0%
[7] 3
1.4.2 1.1x10°  /mL 8.2x10*  /mL
1.4.1 74 PO, -P NO;-N COD
3~4 9.8% 46.56% 58.6%
952% 96.1% 81.5%
1.4.3 (]
142
( )
B- (PHB)
0
1.4.5
SUNTEX TS—2
2 1 (PAO) COD
Table 2 Change of PAO/COD and phosphate removal efficiency during the first typical cycle
2 16 12 16 20
PAO  /( 'mL™) 7.2%10° 8.7>10* 2.7%<10° 5.7 10° 6.8><107
COD 1% 63.4 62.1 68.2 69.3 79.6
1% 51.8 80.0 85.1 932 98.0
3 2 (DPB) COD
Table 3 Change of DPB/COD /nitrate/phosphate removal efficiency during the second typical cycle
3 10 22 40 58 97 103
DPB  / -mL")  1.1x<10° 2.1%<10° 1.2><10* 2.5%10* 2.1><10* 4.3>10* 8.2>10*
COD 1% 58.6 62.1 69.9 69.3 79.6 86.0 81.5
1% 9.8 12.1 51.5 64.1 69.9 83.3 95.2

1% 46.56 48.5 79.6 92.4 88.26 93.68 96.1
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PHB
2.3
1
ATP 5
6 5
1ol 10°~10* /mL
2 3 10°~10*  /mL
1 6.8>10"  /mL 2 0.63
24>10°  /mL 1 19.3 6
/ 2 /
78%~95%
76.2% 25%
( Vor —100~+50 mV 23.3% 72.5%
Vor  —100~ —180 mV)
2.2 2
(DPB) (121
1
(SV) 4 4 10
( 15% 7%)
[12]
10~ ( 121~
103 ( 7% 18%) 193 mV)
3 (DPB) 10~103
NH; -N NO;3-N
5
2 50%
[11]
4 2
Table 4 Change of SV/actinomyces and fungi during the second typical cycle
3 10 22 40 58 97 103
/ / / / / / /
( mL) 332/534 79/575 83/563 101/674 89/601 96/541 105/531
/% 15 7 9 11 11 13 18
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Table 5 Change of nitrate/nitrite bacteria during the first typical cycle

2

6

12

16

20

/

5.7><10%1.5><10*

/

1.6><10/2.5><10*

/

5.0><10%1.7><10°

/

7.3>10%5.7><10°

/

1.1><10/9.5><10°

/( mL™Y
i mLY 32%10/1.8<10°  1.7><10/2.4><10°  2.9x=10/2.8><10°  1.7=<10/3.1<10°  1.4>=10/3.2>10°
6 1
Table 6 Change of ammonia/nitrite and nitrate removal efficiency during the first typical cycle
2 6 12 16 20
/ / / / /
1% 78/— 92/— 93/— 89/— 95/—
/mV 121/-150 180/~153 173/-176 189/-178 193/-186
1% 76.2/— 83.1/— 57.4/— 38.9/— 25.0/—
1% 23.3/— 15.7/— 39.6/— 61.0/— 72.5/—
(10°~10"  /mL)
(10°~10° /mL)
2
[12]
2.4
7 10 (3] Hu NO; -N 0,
( 1.9%10° /mL 3.6<10°  /mL)
10 ( 9.86% NO; —N
12.1%) (46.5%~ 0,
50.1%) 0~10 Wachtmeister !>
10~103
103
51%( 1.9%<10° /mL 9.6><10* /mL)
10 103
12.1% 48.5% 95.2% 96.1%
3 2.1=<10°
/mL 8.2>10* /mL
( ) 25
2
2 [ 8
COD
103
3 7 2 —-180 mV
( 10*~10°  /mL)

(10°~10* /mL)
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Table 7 Change of amount of denitrifying bacteria/nitrate and phosphate removal efficiency during the second typical cycle

3 10 22 40 58 97 103
( mLY ! 1.9<10° 3.6<10°  9.1x10* 19><10*  67><10"  59%10*  9.6><10°
1% 9.8 12.1 51.5 64.1 69.9 83.3 95.2
1% 46.56 48.5 79.6 92.4 88.26 93.68 96.1
8 2 2 3
Table 8 Change of amount of anaerobic bacteria during the
second typical cycle Fuhs Chen
3 40 103 1ol Bl
4 / 9.5%10"  2.5%10°  3.1><10°
(- mL")
4 / 1.1><10°  32x10°  2.7x10°
( -mL")
/ — — —_—
( mL™
—-180 -176 —-186
/mV
3 COD 9
Table 9 Main PAO of activated sludge in reactor during
different phases
B- (PHB) 1 2 3
3 4 4
4 — —
3 3 4
2.6 - ! -
1 ( 2 2 — —
( ) 2 3 - ! -
2 — 3
) 14 9 11
9.8% 46.56% 103 95.2%
96.1% 3 45 3
95% 97%
1 2
3 24 26 31 a. 1
14 9 94 2 75
11 PO, P NO; N
el 9 COD 1 2
3
1 5 2
4 3 3 2 3 b. 2 10
15% 7%
10~103 7% 18%
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